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ABSTRACT
The process of introducing genetics into a cow-herd is arguably the most important strategic decision a producer can make. Each producer has unique objectives for their herd, and unique ways of making the bull buying decision. Expected progeny differences have been created to highlight the genetic merits of bulls and to aid producers in valuing the bull for sale. Furthermore, indexes take multiple EPD’s and combine them into one score to make wading through genetic information simpler for the bull buyer.
The objective of this thesis is to highlight the genetic factors, regional factors, and sire code factors that affect auction bull sale prices within the Red Angus Breed. Auction sale data has been collected from the Red Angus Association of America for all bulls sold during the Spring 2017 and Spring 2018 auction sales which include over 10,000 observations. A hedonic pricing method and regression analysis was used to quantify the impact of various independent variables on the dependent variable, price.  Three separate models were used in this analysis to look at the expected progeny difference variables in three unique ways. Running the EPD's as single variables in the first model allowed the researcher to see which individual genetic variables have the greatest impact on price. Running a composite trait package model allowed the researcher to see which categories have the greatest impact on price. And finally, running the Red Angus Index model provides valuable feedback to the Red Angus Association of America and their members on the importance of their indexes. 
Results showed that the Great Plains Region represented the vast majority of bulls sold at auction with 75% of the total population, and Montana showed the largest percentile ranking among states with 23%. Bulls that were sired by embryo transfer and artificial insemination sold for an average premium of $906 and $574 over bulls that were sired by natural service. The composite trait group model in this study showed that bull buyers paid the most for calving traits followed by maternal traits, growth traits, and finally carcass traits. The two indexes developed by the Red Angus Association of America both had strong marginal effects on the sale price of a bull, with buyers paying a premium of 244% for one unit change in GridMaster over HerdBuilder in 2017, and a 12% premium for GridMaster over HerdBuilder in 2018 on an equitable impact scale. The EPD isolation model showed that twelve out of thirteen variables were at least 90% statistically significant in at least one out of the two years. On average for the spring of 2017 and 2018, for every unit increase in score of the following variables, the sale price of the bull changed as follows: Lot number – decrease in sale price by $5.88, calving ease direct – increase in sale price by $184.91, milk – increase in sale price of $30.40, maternal energy – decrease in sale price by $84.50, heifer pregnancy – increase in sale price by $11.31, calving ease maternal – increase in sale price by $14.67, stayability – increase in sale price by $39.13, calving/weaning/yearling weight composite variable – increase sale price by $23.96. A more appropriate one-tenth of a unit increase in marbling, ribeye area, and back fat lead to increases in the sale price by $6.11, $10.92, and $64.26, respectively. The 2017 data-set predicted bulls between the ages of 2.5 – 3.5 years of age sold for the highest prices, while the 2018 data-set did not follow the same predicted parabolic arch.
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It is said in the beef cattle industry a pound of gold is worth more than a pound of lead. With the increasing economic value of quality beef, as well as value added programs and branded programs, genetics in beef cattle has never been more important for the success of producers. Historically, cattle producers sold their calf crop strictly based on the pounds of meat produced which created little incentive to develop a cow-herd that differentiated in quality from their neighbors. Today there are opportunities to earn premiums over the cash market for better quality cattle and beef producers aim to control more than just growth in their cow-herd. Genetics play the largest determining factor for producers to qualify for value added programs, branded programs, and high quality grid markets. 
Bull breeders, often known as seedstock producers, sell genetics in the form of bulls and bull semen to cow-calf producers to use in their herd. Seedstock producers strive to understand and meet the unique needs of their customers. “Further, the profitability of seedstock producers depends on their ability to supply bulls that meet the needs of the commercial beef cattle industry, and the relative value placed on different traits at auction provides insight into what traits are most desired by buyers” (Brimlow 2014). Expected Progeny Difference (EPD) scores mark various genetic traits in bulls that will be passed along to their progeny and are provided to inform customers of the merits of each bull at live auction, catalog, and online sales. While bull buyers still look to phenotypic measures when selecting for bulls, EPD’s are an ever-increasing tool for bull selection. 
The objective of this thesis is to highlight the genetic factors that affect bull sale prices within the Red Angus Breed. Data has been collected from the Red Angus Association of America for all bulls sold at auction for the Spring 2017 and Spring 2018 sales. Through hedonic pricing models as wells as other means of analysis, this research will evaluate the factors that influence bull sale prices within the Red Angus breed.
This research will have two major implications. The first is that it will provide a feedback circuit of information for the seedstock members of the Red Angus Association of America. Most seedstock producers have an idea of which factors have the greatest influence on the sale price of their bulls by customer conversations and other anecdotal information. This research will provide a benchmark of which genetics are driving customer demand across the breed. The second major implication for this research is that it will give the Red Angus Association of America an additional tool to educate their members. The findings of this project will illuminate, confirm, or deny any previously held opinions about consumer demand for genetics within the breed. With knowledge gained as a result of this study, members will be able to rethink the way they are selling and buying bull genetics. 


	



[bookmark: _Toc6564088]Chapter II: Literature Review
There has been much research done in the past to determine factors affecting the sale price of bulls. The articles reviewed below have created a foundation of knowledge about not only the value of the factors that influence bull sale prices, but also the methodology and analysis to effectively interpret those findings. Each summary is unique in its observations, either in the year the sales took place, the breed(s) which were used in the analysis, or the region(s) where the observations were collected. Some articles were similar in their findings, while some differed in their conclusions. The goal of the researcher is to present what we have learned so far in the area of beef bull hedonic pricing research. This thesis hopes to contribute to prior research by applying similar methods and theories, but look at an entirely different population of bulls than has been researched before. The findings of this research will be compared to findings in previous research found in this literature review and reflect the change, or confirm the consistency, of the demand for various bull attributes. 
One of the earliest and most cited works on hedonic bull prices is an article entitled, “Determinants of Purebred Beef Bull Price Differentials” (Dhuyvetter 1996). Data in this research was collected from twenty-six purebred bull sales across Kansas with over 1,600 observations. Authors said, “Our objective was to determine the relative impact of individual physical attributes on sale prices of breeding bulls.” The data represented seven different breeds with Angus leading the representation with 46.5% of the observations. Results from the study concluded that the breed of the bull had no significance on the sale price of the bull. Even though breed did not impact sale price, the color of the hide did with black hided bulls earning a premium of 15% to 53% over the non-black bulls. A bull’s conformation score was more determinant in the bull’s price than its muscling, structural correctness or disposition. In that regard, a unit increase in the conformation score lead to a 7% higher sale price. 
The age of the bull was also analyzed by Dhuyvetter and it was found that two-year old bulls brought a premium over those bulls who were eighteen months or less; however, the author expressed, “But it was generally not enough to offset the added expense.” That expense being the cost of feeding a bull for the additional months of age. From a genetic standpoint, three EPD’s were included in the analysis; Birth Weight, Weaning Weight and Milk. The Birth Weight EPD had the largest direct effect on the sale price of each bull. Angus, Simmental, and Gelbvieh bulls received price discounts of 4.4% to 4.6% for each unit increase in Birth Weight EPD.
Speculation by Dhuyvetter attributed various marketing factors to the increased sale price of bulls. The marketing factors were not quantified, but said to be the seller’s reputation, the level of competition among buyers at the sale, and location. Two marketing factors that were quantified by the analysis and did have an impact on the selling price of a bull were the lot number, and whether the bull was pictured in the sale catalog or not. A bull pictured in the sale catalog received a 27% higher premium over those bulls that did not have a picture in the catalog. 
At the time the article titled “Estimating the Economic Value of Specific Characteristics Associated with Angus Bulls Sold at Auction” (Jones 2007) was published, very little research had confirmed the economic impact of EPD’s; however, the use of EPD’s among breeders and buyers was increasing. The objective of the study was to reexamine the impacts of EPD’s, particularly that of performance EPD’s, and other information collected. The study collected sale results from 60 sales in 11 states over four months, primarily from the Midwest to the Northwest regions. The sale data was from registered Angus bull sales only and collected 8,285 observations.   
Results of the research found that older bulls brought a higher selling price than younger bulls. Actual weights (birth weight, adjusted wean weight, and adjusted yearling weight) were confirmed to have statistical significance as well as three out of four production EPD’s in the study (birth, milk, year). Those independent variables showed the expected signs in correlating to the dependent variable (sale price). As birth weight increased, the sale price of the bull decreased and a bull that measured one standard deviation below the mean for birth EPD brought a premium of $380. As the growth weights listed above increased, the sale price increased and bulls that measured one standard deviation above the mean for yearling-weight EPD brought a premium of $613 above the mean. As the Milk EPD, which seeks to predict the potential for a progeny’s calf to gain weight based on milk production, increased so did the sale price of the bulls. 
Several marketing factors had positive explanatory power on the dependent variable including sale order, with bulls offered closer to the front of the sale receiving a premium over others. If a picture was featured in the catalog, the bull sold for a higher price. Bulls that were in an embryo transfer program and had a dam that qualified for the Pathfinder Program brought a premium over those bulls whose dams did not.  Per the Angus Association website, “The Angus Pathfinder Report identifies cows that have excelled in production based on Angus Herd Improvement Records (AHIR) records of performance” (American Angus Association 2018). Semen interest also increased the sale price of bulls, that is those bulls who had a portion of their semen rights retained, sold for a higher price than bulls that did not. Bulls sold in the fall proved to sell higher on average than bulls sold in the spring. “Reasons for this are unclear, though one possible explanation for this may lie in the fact that most sales in this study occurred in the spring, indicating a limited supply of bulls in the fall.” 
Results in the Jones study also showed that there was positive explanatory power for carcass EPD’s, but they had a much smaller power than the production EPD’s listed above. This indicates, as the research explains, that buyers were more interested in pounds produced than the quality of those pounds.
A 2008 study by Max Irsik examined thirteen previous years of data compiled from bull buyers in the state of Florida with 1,899 bulls representing 14 different breeds reported in the research. A unique aspect of this research was that each bull was graded prior to the sale by each of five “experienced beef producers” acting as judges, and the average score was used and presented to the buyers at the time of the sale. The grades were based on weight, scrotal circumference, conformation, frame size and eye appeal. Each bull received an A, B, C, or “not eligible” score from the judges and those bulls who graded below a C were not included in the sale.   In the words of the researcher, “The purpose of this study was to determine which information provided to buyers at a graded bull sale was utilized by buyers to add or detract from the sale price of a beef bull. This study was limited to variables provided by the bull consignees in the annual sale catalogue.” 
Grade A bulls sold for the highest price over B and C bulls with those who scored an A receiving an average of $593 premium over grade C bulls. Grade B bull received and average premium of $186 over grade C bulls. Weight measurements also had a significant effect on the sale price of bulls with each pound increase in sale weight increasing the sale price of the bull $0.94, and sale price of each bull decreased by $4.86 for each increased pound of birth weight.  The research concluded that buyers preferred younger bulls over older ones with each increase month of a bulls age at the sale date reducing the sale price by $19. Yearling weight and weaning weight had no significant impact on the sale price. 
Perhaps the most notable result of the study lies in the Expected Progeny Differences. EPD’s were collected for the bulls, but because not all bulls had EPD’s, the model used a dummy variable to indicate if the bull sold had EPD’s present or not. Results showed that bulls that had EPD’s did not have a significant impact on the sale price of bulls over their non-EPD counterparts. 
Breed of the bulls in the Florida research impacted the price with Angus bulls receiving the highest bids. Brangus bulls, which are angus influenced, were the closest in selling price with an average of $127 less than full Angus bulls. Red Angus bulls sold for an average of $473 less than Angus bulls and Polled Herfords represented the most inexpensive bulls selling for an average of $879 less than that of the Angus bulls.  
Vanek, in the study “Carcass Quality and Genetic Selection in the Beef Industry” (2008) explains the clear growth in consumer demand for higher quality beef and seeks to quantify if cow-calf producers are placing an emphasis on carcass quality EPD’s as well as other phenotypic and genetic variables. Data for this study was collected from four of the largest Angus and Red Angus seedstock producers in the United States. The model included 2,573 observations from sales that occurred in 2005 – 2006 and the four ranches in the study had their results run separately. 
An increase in one unit birth weight EPD resulted in a decrease of $98 - $287 for the four ranches in the study. BYGEPD, birth to yearling gain, was significant for each ranch with a one unit increase in that EPD resulting in an increase of between $16 and $56 per head for the ranches in the study. The researchers cautioned interpretation of the carcass quality EPD’s IMFEPD and REAEPD because of the standard deviations being so close to their means (0.17 and 0.24). With that in mind, a one unit increase in IMFEPD had significant explanatory power in three out of the four ranches and showed an average increase in sale price of between $600 and $3,292. REAEPD indicated a one unit increase in the EPD resulted in an average sale premium of between $822 and $2,160 per head. Age of the bull at the time of sale was only significant for one out of the four ranches studied with the one receiving a $13 premium for each day of increase in age. Consistent with previous research, the bulls sold first in lot order sold for higher than those sold toward the bottom of the sale order. 
Most pertinent to the objective described in the research, two of the four ranches had carcass traits (ribeye area and intermuscular fat) as their most important explanatory trait, while two had them as the second most important trait behind birth to yearling gain. 
In a 2014 study, Brimlow used 426 bull sale observations from a mid-sized auction yard in Nevada. Sale years spanned years 2007, 2008, 2009 and 2012.  Results from the study confirmed those of past research and the hypothesis of the researchers. “As expected, our results indicate that buyers value both genetic and phenotypic indicators of low birth weight, high finishing weights, rapid growth, and favorable carcass characteristics.” Results showed that buyers focused primarily on weight and growth indicators although other genetic and phenotypic measures did affect sale price. Birth to yearling gain EPD (BYGEPD) scored the highest in the standardized coefficients measured in the study. 
The study found that ultrasound measurements of carcass traits (ribeye area and marbling) were high in explanatory power second only to birth to yearling gain. It was found, however, that ribeye area was the lowest independent variable in statistical significance and intermuscular and rib fat EPD’s were not shown to be statistically significant. The researchers hypothesized that this could be due to carcass EPD’s negative perception of accuracy. Younger bulls (sold in the spring) received less than older bulls (sold in the fall). “As suggested by Vanek et al. (2008), this result is likely a function of bull buyers having the expectation that an older bull has a greater breeding capacity compared to its younger counterpart due to physiological maturity; however, Irsik et al. (2008) reported that the premium received by seedstock producers for a long yearling bull may not offset the added expenses.” 
The primary objective of Kessler’s study in 2017 was to see if the pulmonary arterial pressure (PAP) score had a significant effect on the sale price of the bulls offered. The research was of interest because most of the bull buyers had cow herds in high altitude regions in the Rocky Mountain West, and the auctions were held outside Saratoga Wyoming which is 6,900 feet in elevation. There were also other EPD’s collected and analyzed as independent variables as well as some performance and marketing factors. The data collected for this study comprised of 132 sale bulls over the span of four spring auction sales (2011 – 2014).
Results concluded that a 1 kg increase in birth weight resulted in an increased sale price of $446.22. An increase of 1 kilogram in weaned weight increased the sale price by $15.10. Average daily gain also had a significant impact on the sale price of the bulls with an increase of 0.1 kilogram in ADG resulting in a higher sale price of $97.78. This study looked at the age of the dam of the bull being sold and found that for every year increase in the dam’s age, sale price of the bull decreased by $61.73. For every one unit increase in YW EPD, yearling weight, buyers paid and additional $35.74. Buyers were found to pay $113.80 less for every one unit increase in the MILK EPD. Researchers explained this negative correlation by the fact that an increase in milk production will also lead to additional nutritional requirements which require costly supplements, especially in high altitude environments. The PAP score showed that buyers paid an additional $145.63 for each increase in the score value. The STAY EPD, which measures the breeding longevity of the sire’s progeny, showed that buyers paid $97.94 for each unit increase in the EPD. 
The primary contribution to the Western Illinois University bull sale study (Bacon 2017) per the researchers, showed a positive correlation between ultrasound scores for carcass quality and bull sale price.  Data for the research was collected on 424 bulls from Angus, Simmental and composite bulls sold from 2006 – 2015 at the annual Western Illinois University sale. Angus bulls represented 55% of the observations, Simmental 21% and the remaining percentage were composite bulls.
An interesting aspect of this study is that researchers included the fed cattle price in their model as an independent variable. This pricing was to reflect how current market conditions influenced the sale price of bulls sold. The fed cattle price was collected in the Iowa and Minnesota regions. Lot order affected the selling price of bulls with lower lot numbers selling for an average premium of $19. For every one dollar increase in cwt for the fed cattle price, an increase of $22 was found in the sale price of the bulls. Composite bulls were found to bring an average of $314 over their Angus and Simmental counterparts. This was explained by the researcher as a desired hybrid vigor on behalf of the buyers. The research also found for every pound of additional birth weight EPD unit there was a $77 discount in price. Growth is shown to have a significant effect on sale price as an increase in one pound of weaning weight raises the price of the bull sale an average of $9.  The study did prove that carcass quality increased the sale price of the bulls with a one unit increase in Intramuscular Fat EPD, which reflects marbling, increased the sale price by $73. Each additional square inch in Ribeye Area, another carcass quality, increased the average bull sale by $168. 
The studies summarized above evaluate the factors that bull buyers value the most when selecting bulls for their cow-herd. From the initial study conducted by Dhuyvetter in 1996, the cattle industry has evolved and it is clear that the factors that determine bull sale prices have changed along with the industry demands.
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[bookmark: _Toc6564089]Chapter III: Theory
Extensive research has been conducted in the past using Hedonic Pricing Methods with much of that research examining housing prices. Housing prices are a good model to observe when trying to understand hedonic pricing. The components that make up a house include the number of rooms, square footage, number of bathrooms, and other components of the house. Each component has a role in determining the value of a house. Prior research through hedonic analysis has calculated the marginal value of each individual characteristic of a house on the overall price of the house. 
A.H. Studenmund in his textbook Using Econometrics a Practical Guide indicates that hedonic pricing models are appropriate when seeking to understand pricing based on the quality of a product as independent variables rather than through traditional measures of the market. “Hedonic models are most useful when the product being analyzed is heterogeneous in nature because we need to analyze what causes products to be different and therefore to have different prices” (Studenmund 2016). In the context of this research, no two bulls are the same and buyers are looking for characteristics in the bull that will most benefit their herd. Because of this, it is important to estimate the value of independent variables that make up the product to find out what affects the value of the selling price. The objective of this research is to determine how the individual and composite characteristics of bulls effects the value of those bulls. 
The prior research conducted around determining bull prices at sale referenced in the literature review have also used hedonic pricing methods. Much like the housing example above, bulls have many different characteristics that make up the entirety of the bull and the value of that bull. Those characteristics will be analyzed in this study and include genetic factors in the form of single trait expected progeny differences, and multi-trait indexes. Non-genetic factors will be analyzed as well, including independent variables such as age, sire code (how the bull was conceived), and where and when the sale took place. Hedonic analysis will be used to determine the quality of the product based on the independent variables listed above. 


[bookmark: _Toc6564090]Chapter IV: Data and Methods
When looking at the data and methods section of this research, it is important to look within the framework of the thesis objective. This research seeks to quantify the genetic factors that have an impact on Red Angus auction bull sale prices in the years 2017 and 2018. The data for this analysis was provided by the Red Angus Association of America and encompasses all bulls sold at auction by member breeders for the spring of 2017 and the spring of 2018. Because the objective of the research is to group and quantify various genetic variables and measure their impact on the selling price of bulls, a regression analysis is the primary method used for the analysis. A regression analysis provides the researcher the ability to look at specific independent variables and their impact on the single dependent variable in the research; which in this study represents the selling price of red angus bulls sold at auction. 
[bookmark: _Toc6564091]4.1 Data
The data used in this study was provided by the Red Angus Association of America and represents auction bulls sold across the membership base for spring 2017 and spring 2018. Detailed accounts were reported for each bull sold and include genetic information in the form of expected progeny differences (EPD’s), phenotypic information, and marketing variables. The variables reported for each bull were as follows: lot number, sale price, registration number, producer name, sale date, birth date, age at sale, sire code, HerdBuilder Index, GridMaster Index, Calving Ease Direct EPD, Birth Weight EPD, Weaning Weight EPD, Yearling Weight EPD, Milk EPD, Milk Efficiency EPD, Heifer Pregnancy EPD, Calving Ease Maternal EPD, Stayability EPD, Marbling EPD, Yield Grade EPD, Carcass Weight EPD, Rib eye area EPD, and Back Fat EPD. Expected Progeny Differences are a very important tool for breeders to market the unique strengths of the bulls they are selling as well as an important tool for cow/calf producers to build their cow herd based on the traits desired for their herd. According to the Red Angus Association of America’s website, “Quite simply, EPD’s predict performance differences we expect to see in an animal’s progeny due to the inherited genetic merit received from that particular parent versus other parent animals with different EPD’s” (Red Angus Association of America 2018). 
The strength of EPD’s within the beef cattle industry continues to grow and the red angus breed has tried to captured the value of this change due to their management practices, “EPD’s are only as good as the data used to calculate them. This fact led Red Angus to implement Total Herd Reporting (THR) over two decades ago, and Red Angus continues to be the only breed association to mandate THR for the collective Red Angus cowherd” (Red Angus Association of America 2018).
Red Angus EPD and index definitions are listed below and are taken directly from the Red Angus Association of America website. The trait groups were not taken from the website, but determined by the researcher to contribute to one of the models used for this study. 
[bookmark: _Toc6493485]Table 4.1 Calving Trait Group EPD’s
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[bookmark: _Toc6564092]4.2 Modifications to Original Data-Set
It should be noted that some changes were made to the original data set received by the Red Angus Association of America in order to keep the integrity of the data consistent for the analysis. In the 2017 data set, 109 lot numbers were omitted due to their non-conforming nature. The lot numbers omitted had lot numbers that started in the thousands instead of normal reported sale lot numbers that start at one may reach in the hundreds for a large sale. Five records were deleted because they were steers or cows and not bulls. Two birth dates were deleted because of typing errors in the records. Nine records were omitted because EPD’s were not associated with the records. In the 2018 data set, 95 lot numbers were omitted due to the same non-conforming nature as the 2017 data. Twenty seven records did not report a birth weight EPD. Two records were deleted because there were not EPD’s associated with the record, and twenty records did not have a score reported for the Red Angus GridMaster Index. 
[bookmark: _Toc6564093]4.3 Methods
To achieve the objective of this study, a number of methods will be used to analyze the data collected. Descriptive models such as finding the minimum, maximum, averages, standard deviations, and correlations among the variables has two main benefits. First, it helps find outliers and errors in the data. This helps the researcher eliminate any records that are not accurate. The second is that these statistics provide valuable insight into the conclusions of the study that will be discussed later in this paper. In addition to the descriptive methods used in this study, a regression model is the primary method of analysis. A regression model is a common method of analysis when estimating hedonic pricing models. While there are many valid methods to analyze large data sets like optimization methods and simulation methods including budgeting, scenario analysis and probabilistic simulation, the regression method is best suited for this research. When conducting the literature review portion of this study, each article reviewed used a regression method to model the data analyzed in thier study. Regression methods have proven to be a useful model for bull sale research because the demand for a bull varies for each buyer and the needs of their cow-herd. While one buyer may value maternal characteristics over growth characteristics, another may desire the opposite. A regression model allows the researcher to break down the value of each individual genetic, phenotypic, or marketing characteristic of a bull on the overall value of that bull. 
Three separate models will be used in this analysis. The researcher will include each variable provided by the Red Angus Association of America that is listed above to avoid omitted variable bias, but will look at the Expected Progeny Difference variables in three unique ways. In addition, each of the three models will be run for each of the sale data sets provided (Spring 2017 and Spring 2018). Running the EPD's as single variables in the first model allows the researcher to see which individual genetic variables have the greatest impact on price. Running a composite trait package model allows the researcher to see which categories have the greatest impact on price. And finally, running the Red Angus Index model provides valuable feedback to R.A.A.A. and their members on the importance of their indexes. Note that the two R.A.A.A. indexes cumulatively encompass all of the EPD's. 
[bookmark: _Toc6564094]4.3.1 Model 1: EPD Isolation Model
The objective of this model is to isolate each independent variable to quantify its impact on the sale price of a bull. To avoid omitted variable bias, the researcher would have preffered to include every variable possible. That being said, a few EPD’s were found to be highly correlated. In order to avoid multicollinearity issues within the model, several changes were made to ensure consistent coefficients and validity in the model. Please reference tables 4.1 – 4.5 for EPD and Index definitions.  
· 2017 EPD Isolation Model -  highly correlated variables: (CED, BW -.80) (BW, CW .60) (WW, YW .93) (WW, CW .92) (YW, CW .97) (YG, RE -.65) (YG, BF .65)

· 2018 EPD Isolation Model – highly correlated variables: (CED, BW -.80) (BW, CW .58) (WW, YW .92) (WW, CW .91) (YW, CW .97) (YG, RE -.63) (YG, BF .68)

· Yield Grade was excluded from the model due to its high correlation with Back Fat (.65/.68) and highly negatively correlation with Ribeye Area (-.63/ - .65).  

· Birth Weight was excluded from the model due to high negative correlation with Calving Ease Direct (-.80). 

· Weaning Weight, Yearling Weight, and Carcass Weight were combined into one variable because of the strong correlation between all three variables. Because all three variables have the same expected sign with the dependent variable, it is appropriate to combine them into one “CWY-W” variable. 

Model 1 Equation

Price = β0INT+ β1Lot + β2 Age + β3 AgeSquared + β4 CED + β5 Milk + β6 ME + β7 HPG + β8 CEM + β9 Stay  + β10 Marb + β11 RE + β12 BF + β13 CWYW + εt

Price = The price of Red Angus bulls sold at auction are determined by:
· Lot = It is hypothesized that lot number will have a negative correlation with the sale price of a bull. It is suspected that the lower the lot number, that is bulls sold at the front of the sale, will receive a premium over those bulls sold later in the sale. This is consistent with past research.
· Age = It is hypothesized that the age of a bull will have a non-linear correlation with sale price. It is suspected the youngest bulls will sell for a lowest prices and sale price will increase at a decreasing rate until its most lucurative age somewhere around the age of three or four. Once the bull has reached the premium price age, the price of the bull will decrease at a increasing rate as the age of the bull increases.   
· CED = It is hypothesized that Calving Ease Direct will have a positive correlation with sale price. Many bull buyers seek this trait especially if they have a large herd and cannot monitor pregnant cows at all times, or if producers have off the farm jobs and do not have the time to strenuously monitor during calving season. It is expected that bulls with higher CED scores will sell for more than those who have lower scores.
· BW = It is hypothesized that Birth Weight will have a negative correlation with sale price. Calves with a higher Birth Weight contribute to a greater amount of calving difficulties. It is suspected that bull buyers will seek bulls that have a lower Birth Weight EPD to help the calving in their cow-herd and bulls with higher Birth Weight scores will sell for less than those with lower Birth Weight scores. Note – this variable is excluded in the EPD Isolation Model because of its high correlation with Calving Ease Direct. 
· WW = It is hypothesized that Weaning Weight will have a positive correlation with sale price. Commercial producers get paid for, among other things, the pounds of the calf they produce. It is suspected that bulls which score higher in Weaning Weight will sell for higher than bulls which score lower in Weaning Weight. Note – Weaning Weight, Yearling Weight, and Carcass Weight are combined into one variable in the EPD Isolation Model.
· YW = It is hypothesized that Yearling Weight will have a positive correlation with sale price. Like Weaning Weight, Yearling Weight represents the growth characteristics of a bull and the greater the size of an animal, the greater chance for more carcass weight. It is suspected that bulls that score higher in Yearling Weight will sell for higher than bulls that score lower in Yearling Weight. Note – Weaning Weight, Yearling Weight, and Carcass Weight are combined into one variable in the EPD Isolation Model.
· Milk = It is hypothesized Milk will have a positive correlation with sale price. The Milk EPD predicts the weaning weight of calves on the maternal side of a bull’s progeny and therefore is closely linked with the growth objectives of a cow-herd. It is suspected that a bull that scores higher in the Milk EPD will sell for higher than bulls that score lower in Milk. 
· ME = It is hypothesized Maintenance Energy will have a negative correlation with sale price. Maintenance Energy seeks to predict the energy requirements of a bull’s daughter and is expressed in Mcal/Month. There is an increased cost associated with bulls that score high in this EPD. It is suspected that bulls that score higher in ME will sell for less than bulls that have a lower score
· HPG = It is hypothesized that Heifer Pregnancy will have a positive correlation with sale price. A higher score in this EPD indicates a higher likelihood that the heifer of a bull will conceive at two years of age, which is imperative to building a sustainable cow-herd. It is suspected that bulls that score higher in Heifer Pregnancy will sell for more than bulls that score lower in Heifer Pregnancy. 
· CEM = It is hypothesized Calving Ease Maternal will have a positive correlation with sale price. This EPD is similar to Calving Ease Direct and Heifer Pregnancy in that it predicts the ability for a bull’s progeny to calve without issues, in this case a bulls heifer progeny. It is suspected that a bull that scores higher in Calving Ease Maternal will sell for more than a bull that scores lower in Calving Ease Maternal. 
· STAY = It is hypothesized that Stayability will have a positive correlation with sale price. Stayability predicts the longevity of a cow to annually give birth and thus is very important for the success of a cow-herd. It is hypothesized that bulls that score high in Stayability will sell for higher than those bulls that score lower in Stayability. 
· MARB = It is hypothesized that Marbling will have a positive correlation with sale price. Marbling is an important factor in grading the carcass of an animal and quality carcasses with high marbling bring a premium over carcasses with little marbling. It is suspected that bulls that score higher in Marbling will sell for a higher price than bulls that score lower in Marbling.  
· CW = It is hypothesized that Carcass Weight will have a positive correlation with sale price. Carcass Weight seeks to predict, in pounds, the difference in carcass weight between a bulls offspring. Although too large of animals may have a negative effect on yield grade, pounds are still rewarded economically. It is suspected that bulls that score higher in Carcass Weight will sell for a higher price than bulls that score lower in Carcass Weight. Note – Weaning Weight, Yearling Weight, and Carcass Weight are combined into one variable in the EPD Isolation Model.
· RE = It is hypothesized that Rib Eye Area will have a positive correlation with sale price. Rib Eye area is an important component of carcass quality and the U.S.D.A. grade that the carcass receives. It is suspected that bulls that score higher in Rib Eye Area will sell for a higher price than bulls that score lower in Rib Eye Area. 
· BF = It is hypothesized that the Fat EPD will have a negative correlation with sale price. The quality of the carcass represented by yield grade can be negatively affected with an increase in Fat although some condition is required with grid marketing. It is suspected that bulls that score higher in Fat will sell for less than bulls that score lower in Fat. 
[bookmark: _Toc6564095]4.3.2 Model 2: Composite Trait Package Model
Indexes, or multi-trait selection tools, compile multiple expected progeny difference scores to make bull selection a simpler process for buyers. While Red Angus Association of America has two indexes, HerdBuilder and GridMaster, it was determined to group like EPD’s into four separate trait packages for the model used in this research. The trait packages are listed below:
· Calving Traits – This trait package includes the Calving Ease direct EPD, Birth Weight EPD, and Calving Ease Maternal EPD. Buyers who are looking for a bull to excel in these areas desire to see very little issues with calving in their herd. Often, buyers seek this trait when they are planning to breed heifers and reduce any potential complications with calving. 
· Growth Traits – This trait package includes Weaning Weight EPD and Yearling Weight EPD. Larger progeny will yield more pounds for the cattlemen and bring in more revenue than a smaller counterpart. Although growth and the size of cattle are far from the only factors when selling feeder calves and fat cattle, pounds still pay the bills for producers raising beef cattle. 
· Maternal Traits – This trait package includes Maintenance Energy EPD, Milk EPD, Heifer Pregnancy EPD, and Stayability EPD. Bulls who excel in this trait package produce heifers and cows who get pregnant consistently, stay in the herd and produce calves each year, and feed their calves well. Red Angus cattle are known around the industry for being excellent maternally. 
· Carcass Traits – This trait package includes Marbling EPD, and Carcass Weight EPD, Ribeye Area EPD and Back (Fat) EPD. With an increasing demand for higher quality beef and a premiums paid for cattle in value added programs with genetic selection criteria, improved carcasses are a must for moving a cow herd from commodity cattle to cattle that receive a premium over the cash market. 

Model 2 Equation
Price = β0INT+ β1Lot + β2 Age + β3 AgeSquared + β4 CalvingTraits + β5 GrowthTraits + β6MaternalTraits + β7 CarcassTraits + εt 

Price = The price of Red Angus Bulls sold at auction are determined by:

· Lot = It is hypothesized that lot number will have a negative correlation with the sale price of a bull. It is suspected that the lower the lot number, that is bulls sold at the front of the sale, will receive a premium over those bulls sold later in the sale. This would be consistent with past research.
· Age = It is hypothesized that the age of a bull will have a non-linear correlation with sale price. It is suspected the youngest bulls will sell for a lowest prices and sale price will increase at a decreasing rate unitl its most lucurative age somewhere around the age of three or four. Once the bull has reached the premium price age, the price of the bull will decrease at a increasing rate as the age of the bull increases.   
· Calving Traits = It is hypothesized that the composite Calving Trait group will have a negative correlation with sale price. Bulls that have a lower cumulative percentile ranking for this group will sell for a higher price than those that have a higher percentile ranking. It is suspected that the Calving Trait group will have the second largest impact on sale price out of the four trait groups in this study. Calving ease is a great asset that many producers seek when looking at bull selection because of the cost effectiveness of a cow herd that does not have to be monitored when calving and calve with very little issues. 
· Growth Traits = It is hypothesized that the composite Growth Trait group will have a negative correlation with sale price. Bulls that have a lower cumulative percentile ranking for this group will sell for a higher price than those that have a higher percentile ranking.  It is suspected that the Growth Trait group will have the third largest impact on sale price out of the four trait groups in this study. Pounds used to be the single greatest focus of any producer but in the last couple decades the quality of those pounds produced has increased in importance. With that said, growth still remains a key aspect of many producers breeding plan.   
· Maternal Traits = It is hypothesized that the composite Maternal Trait group will have a negative correlation with sale price. Bulls that have a lower cumulative percentile ranking for this group will sell for a higher price than those that have a higher percentile ranking.  It is suspected that the Maternal Trait group will have the fourth largest impact on sale price out of the four trait groups in this study. Red Angus is known as a breed that excels in maternal characteristics so by using red angus genetics, a producer will have a high likelihood of incorporating superior maternal genetics into a cow-herd without necessarily selecting for that trait group compared to other breeds of beef cattle. For that reason, it is hypothesized that buyers will intentionally seek out other trait groups when selecting their bulls within the Red Angus breed.
· Carcass Traits = It is hypothesized that the composite Carcass Trait group will have a negative correlation with sale price. Bulls that have a lower cumulative percentile ranking for this group will sell for a higher price than those that have a higher percentile ranking.  It is suspected that the Carcass Trait group will have the highest impact on sale price out of the four trait groups in this study. With so many producers retaining ownership of cattle through the feed yard and enrolling in value chain alliances and branded programs, the push for quality carcass cattle has never been stronger. 

Note – For the EPD Isolation Model and the Red Angus Index Model, percentile rankings for each EPD were not used, only the actual score was used. For the Composite Trait Package Model however, the percentile ranking for each EPD was used to calculate trait package scores by adding the percentile ranking scores and then dividing by the number of EPD's in that trait. For example, to score a bull’s Growth Trait Package (Weaning Weight and Yearling Weight) that ranks in the 80% for WW and 74% for YW, the bull would receive a (80+74)/2 = 77% ranking for the Growth Trait Package. For each EPD, scoring in the top percentile ranking (1%) contributes to the respective composite category being analyzed so the lower the overall score of each trait group, the better the bull’s merit for the category represented. 
[bookmark: _Toc6564096]4.3.3 Model 3: Red Angus Index Model
Model 3 Equation
Price = β0INT+ β1Lot + β2 Age + β3 AgeSquared + β4 HerdBuilder + β5 GridMaster  + εt
Price = The price of Red Angus Bulls sold at auction are determined by:

· Lot = It is hypothesized that lot number will have a negative correlation with the sale price of a bull. It is suspected that the lower the lot number, that is bulls sold at the front of the sale, will receive a premium over those bulls sold later in the sale. This would be consistent with past research.
· Age = It is hypothesized that the age of a bull will have a non-linear correlation with sale price. It is suspected the youngest bulls will sell for a lowest prices and sale price will increase at a decreasing rate unitl its most lucurative age somewhere around the age of three or four. Once the bull has reached the premium price age, the price of the bull will decrease at a increasing rate as the age of the bull increases.   
· HerdBuilder = It is hypothesized that the HerdBuilder Index will have a positive correlation with sale price. The author suspects HerdBuilder will have a strong marginal impact on the sale price of a bull, but out of the two Red Angus indexes, HerdBuilder will have the lesser impact.  
· GridMaster = It is hypothesized that the GridMaster Index will have a positive correlation with sale price. The author suspects GridMaster will have a strong marginal impact on the sale price of a bull and out of the two Red Angus indexes, GridMaster will have the stronger impact because of the increasing demand for quality beef in the industry.  


[bookmark: _Toc6564097]Chapter V: Results
Results for the three models outlined in this thesis are recorded below as well as summary statistics from both data sets received from the Red Angus Association of America. The three models in this study were run through an Ordinary Least Squares (OLS) regression in a software called GRETL. Correlation matrices for each model are included in the appendix section of the study. In addition, regional sale data and sire code data were obtained and analyzed in this study. 
[bookmark: _Toc6493490]Table 5.1 Spring 2017 Summary Statistics (n=5,786)


[bookmark: _Toc6493491]Table 5.2 Spring 2018 Summary Statistics (n=5,678)


[bookmark: _Toc6564098]5.1 Regional Results
The state in which each bull was auctioned was reported for the Spring 2018 data set. In addition to analyzing the average price for each individual state, regional analysis of the data was also conducted. Six regions were named in the analysis which was consistent with previous regional cattle analysis conducted by the United States Department of Agriculture.  Below is a list of each region and the corresponding states within that region:
· West – Alaska, California, Hawaii, Idaho, Nevada, Oregon, Utah, Washington
· Great Plains – Colorado, Kansas, Montana, Nebraska, North Dakota, South Dakota, Wyoming
· North Central – Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, Ohio, Wisconsin
· Southwest – Arizona, New Mexico, Oklahoma, Texas
· Southeast – Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, South Carolina, Tennessee, Virginia, West Virginia 
· Northeast – Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont.
[bookmark: _Toc6493492]Table 5.3 Spring 2018 Bull Sales by Region


[bookmark: _Toc6493493]Table 5.4 Spring 2018 Bull Sales by State


[bookmark: _Toc6493494]Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head


The Great Plains Region represented the largest number of bulls sold at auction with 75% of the total bulls sold. Montana, Nebraska, South Dakota, Kansas, and North Dakota, the top five states in number of bulls sold, were all included in the Great Plains Region. The North Central Region and the West Region were second and third in the number of bulls sold at auction representing 12% and 9% of the population respectively. The Southwest, Southeast, and Northeast Regions combined for less than 4% of the Red Angus bulls sold at auction for the Spring of 2018.
It is important to note that what this data tells us is which state and region the bulls were purchased, but it does not tell us is which state the bulls were eventually taken to. Inevitably, there were bulls purchased in one state and used on a cow-herd that was in a different state. Generally speaking however, the author would assume that most bulls purchased would be used on a cow-herd in the same region in which they were purchased. 
When comparing regional results for the Red Angus auctioned bulls versus the cow-herd numbers reported by the U.S.D.A., as of January 2018, the Great Plains Region was also the region that ranked highest for total number of cattle for the 2018 United States population. There was, however, a large difference in the percentile representation of the region. For Red Angus auction bull sales, 75% of bulls sold were in the Great Plains Region, while only 29% were represented for the entire cattle population. Montana represented 23% of the Red Angus bulls sold at auction, while the state of Montana represents roughly 5% of the total cow-herd in the nation. The West, Northeast, and North Central Regions were fairly consistent in their percentile representations across the two reports with only 2% points difference when looking at the three regions cumulatively. The largest variances in the two reports came in the Southwest and Southeast Regions of the country. As reported by the U.S.D.A. 46% of the total cattle population is split evenly between these two regions.  When looking at the Red Angus auction bull sale data, the Southwest represented only 2% of the total bulls sold for Spring of 2018, and the Southeast Region represented less than 1% of total bulls sold. 
Comparing these two reports illuminates opportunities for growth in the Red Angus bull sale business. Texas and Oklahoma in particular, two of the three states with the largest number of cattle in the United States, represented only 2% of the Red Angus bulls sold at auction. The Southwest and the Southeast, with just under half of the entire cattle population in the nation, have the cow-herds to garner a large growth in Red Angus bulls and genetics to influence those cow-herds. Additionally, these reports show that Red Angus bulls sales are very strong in the Great Plains region, Montana in particular, and the relationships, marketing, and representation of Red Angus genetics are strongly successful in that region. Evaluation of what is working well in the Great Plains Region by the Red Angus breed could prove beneficial when looking at growth opportunities for the Southwest and Southeastern Regions of the United States. Spring auction sales are far larger in the number of bulls sold than fall auction sales, however when looking at these results keep in mind that the regional results are only for Spring 2018.
[bookmark: _Toc6564099]5.2 Sire Code Results
Each observation in the data sets provided by the Red Angus Association of America recorded a sire code. Bulls sold at auction were one of three sire codes; naturally serviced, artificially inseminated, or embryo transferred. Sire codes provide the information of how each bull was conceived. Natural serviced bulls are those who’s sire (father) physically inseminated the dam (mother). Producers who artificially inseminate (A.I.) their heifers or cows purchase semen straws and either inseminate the female themselves, or pay an A.I. Technician to do so. Producers who reproduce through embryo transfer flush embryos from superior cows, and find less desirable females in their herd to carry and birth the calf. The calf is a result of the embryos flushed from the maternal side and artificial insemination from the paternal side. 
[bookmark: _Toc6493495]Table 5.6 Spring 2017 Sire Code Data


[bookmark: _Toc6493496]Table 5.7 Spring 2018 Sire Code Data


The results reported in the table above from the 2017 and 2018 data sets are very similar to each other. In both years, embryo transfer bulls represented 10% of the observations and recorded the highest average sale price and the highest top 10% average sale price. Naturally serviced bulls recorded the second highest percentage of the three sire codes in each year, and the lowest average sale price, top 10% average sale price, and bottom 10% average sale price for each year. Artificially inseminated bulls represented the largest segment of the three sire codes for each year and recorded the second highest average sale price for both years. 
Seedstock producers who sell genetics rely on producing bulls with superior genetic traits. With the advancement of technology and reproductive abilities, artificial insemination and embryo transfer capabilities are becoming more available and adopted more often. Even though A.I. has been available for over 65 years the beef industry lags behind the dairy industry in its adoption of A.I. According to the article Artificial Insemination in Beef Cattle (University of Missouri 2019), only 10% of the U.S. cow-herd are conceived through the use of A.I. Given the business model of seedstock producers and the bulls sold in this study, it makes sense that the A.I. and embryo transfer segments represent nearly 60% of Red Angus bulls sold at auction. This number is far more than the industry at large. This can lead to the conclusion that genetic input parallels genetic output. The advantages of artificial insemination and embryo transfer is that producers can select from sires and dams that represent the top of the nations cow-herd in genetics. These genetics are available to them through the purchasing of embryos and semen straws. It is easy to see that with the results of this study, more forward thinking producers who prioritize genetics in their cow-herds through the use of A.I. and embryo transfer lead to a premium for their bull crop over those who use naturally serviced bulls. As value added programs, grid markets, and beef alliance groups grow and reward animals with superior genetics, the adaptation of the use of artificial insemination and embryo transfer will continue to follow as it has over the past few decades. 
[bookmark: _Toc6564100]5.3 Regression Results
For each model run, there will be a discussion about the results of the coefficient, the t-ratio, and the p-value. The coefficient of each variable explains the marginal effect of that independent variable on the dependent variable, which is the sale price of the bull. The t-ratio and p-value provide the independent variables’ significance from zero and whether that variable is valid in its statistical significance for the model.  The t-ratio and p-value are especially beneficial when looking at a sample of data because they are used to provide an accurate representation of the entire population. The data acquired for this project is population data and not sample data, so looking at the t-ratio and p-value is of less importance, however, it will still be used in the discussion. The data used in the regression models is also noted to be cross-sectional data which has a tendency to detect heteroskedasticity. For each model, White’s Test was run to detect heteroskedasticity and the model was re-run with robust standard errors to strengthen the validity of the model. With each model run, the p-value of the White’s Test indicated that heteroskedasticity was not present. 


[bookmark: _Toc6493502]Figure 5.1 2017 Predicted Bull Price by Age in Months 


[bookmark: _Toc6493503]Figure 5.2 2018 Predicted Bull Price by Age in Months

The results for the coefficient age and age squared for each model run in this study are represented in figures 5.1 and 5.2 above. The 2017 data-set results were as hypothesized for each of the three models run. The predicted price of the bulls for 2017 increased at a decreasing rate until the price reached its highest point in month 32 for the Composite Trait Model and Red Angus Index Model, and in month 38 for the EPD Isolation Model. Bull prices reached a high of $5,489.53 for the Composite Trait Group Model, $5,179.49 for the Red Angus Index Model, and $5,635.60 for the EPD Isolation Model before decreasing at an increasing rate as age continued to increase. The predicted age of bulls sold for the two models run in 2018 were not as hypothesized. In both the Red Anugs Index Model and EPD Isolation Model, predicted prices continued to increase as the age of the bulls increased. It is important to note that the variables age and age squared were not statistically significant in either of the models run for the 2018 data set which could have contributed to the non-hypothesized results. 

[bookmark: _Toc6564101]5.3.1 Spring 2017 Composite Trait Group Model

[bookmark: _Toc6493497]Table 5.8 Spring 2017 Composite Trait Model Regression Results


In this model, the independent variable “lot” had a coefficient of -3.49. This indicates that, holding all else constant, a unit increase in lot number leads to a decrease in the sale price of a bull by $3.49. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “CalvingTrait” had a coefficient of -26.58. This indicates that, holding all else constant, a one unit (or one percentile rank) increase in the composite calving traits of a bull leads to a decrease in the sale price of that bull by $26.58. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “GrowthTrait” had a coefficient of -23.12. This indicates that, holding all else constant, a one unit (or one percentile rank) increase in the composite growth traits of a bull leads to a decrease in the sale price of that bull by $23.12. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
In this model, the independent variable “MaternalTrait” had a coefficient of -25.39. This indicates that, holding all else constant, a one unit (or one percentile rank) increase in the composite maternal traits of a bull leads to a decrease in the sale price of that bull by $25.39. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
In this model, the independent variable “CarcassTrait” had a coefficient of -17.54. This indicates that, holding all else constant, a one unit (or one percentile rank) increase in the composite carcass traits of a bull leads to a decrease in the sale price of that bull by $17.54. This variable has a p-value of 0.0011 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
The independent variables in the Composite Trait Group Model proved to be appropriate for the model. Each variable in the model was statistically significant. Six out of the seven independent variables including all of the composite trait variables in this model were significant at the 99% level and the other variable, age squared, was significant at the 95% level. As hypothesized, each variable in the model showed the expected sign. For each composite trait variable, a lower percentile ranking bull, 1% being the lowest and 99% being the highest, received a premium over the bulls that scored a higher percentile ranking. Although the expected signs were all as hypothesized, the marginal impact of the coefficients differed in their hypothesized ranking. It was hypothesized that the highest marginal impact would be with carcass traits followed by calving traits, growth traits, and finally maternal traits. In actuality, calving traits proved to have the most significant marginal impact followed by maternal traits, growth traits, and finally carcass traits. Calving traits received a premium over carcass traits by $9.04 for every percentile rank change. Similarly, maternal and growth traits received premiums of $7.85 and $5.58 over carcass traits respectively. Even though carcass characteristics drive premiums for cattle that are marketed on the grid versus the cash market, not all producers retain ownership through the feedyard and do not see the economic benefits of those grid premiums. In light of this, it makes sense that many producers primarily desire cattle that calve easily, produce a calf every year, and require as little extra maintinence as possible. 


[bookmark: _Toc6564102]5.3.2 Spring 2017 Red Angus Index Model

[bookmark: _Toc6493498]Table 5.9 Spring 2017 Red Angus Index Model Regression Results


In this model, the independent variable “lot” had a coefficient of -3.7. This indicates that, holding all else constant, a unit increase in lot number leads to a decrease in the sale price of a bull by $3.70. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “HerdBuilder” had a coefficient of 10.70. This indicates that, holding all else constant, a unit increase in the HerdBuilder score leads to an increase in the sale price of a bull by $10.70. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “GridMaster” had a coefficient of 385.76. This indicates that, holding all else constant, a unit increase in the GridMaster score leads to an increase in the sale price of a bull by $385.76. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
[bookmark: _Toc6564103]5.3.3 2018 Red Angus Index Model

[bookmark: _Toc6493499]Table 5.10 Spring 2018 Red Angus Index Model Regression Results


In this model, the independent variable “lot” had a coefficient of -8.44. This indicates that, holding all else constant, a unit increase in lot number leads to a decrease in the sale price of a bull by $8.44. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
In this model, the independent variable “HerdBuilder” had a coefficient of 19.09. This indicates that, holding all else constant, a unit increase in the HerdBuilder score leads to an increase in the sale price of a bull by $19.09. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
In this model, the independent variable “GridMaster” had a coefficient of 240. This indicates that, holding all else constant, a unit increase in the GridMaster score leads to an increase in the sale price of a bull by $240. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
	In the 2017 and 2018 models, lot number, HerdBuilder, and GridMaster were all statistically significant at the 99% level. Age and Age Squared, were statistically significant in the 2017 model, but were not in the 2018 model. Each of the independent variables in this model showed the hypothesized coefficient signs in relation to the dependent variable sale price. When looking at the marginal impact of the coefficients of the two indexes in the model, it is easy to think that in both years GridMaster has a far greater marginal impact on the sale price of a bull (385.76/ 240) versus the HerdBuilder index (10.70/ 19.09). However, because the data ranges for the two indexes are so different, a one unit increase in the GridMaster index has a much larger increase in scale than that of the HerdBuilder index. The major take away from this model is that both HerdBuilder and GridMaster are reliable in the results they produced and the implications for producers using these indexes can be trusted.




[bookmark: _Toc6564104]5.3.4 2017 EPD Isolation Model 

[bookmark: _Toc6493500]Table 5.11 Spring 2017 EPD Isolation Model Regression Results


In this model, the independent variable “lot” had a coefficient of -3.62. This indicates that, holding all else constant, a unit increase in lot number leads to a decrease in the sale price of a bull by $3.62. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Calving Ease Direct” had a coefficient of 172.56. This indicates that, holding all else constant, a unit increase in the CED EPD leads to an increase in the sale price of a bull by $172.56. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Milk” had a coefficient of 8.10. This indicates that, holding all else constant, a unit increase in the Milk EPD leads to an increase in the sale price of a bull by $8.10. This variable has a p-value of 0.40 meaning that it is not statistically significant and we have to be wary of its validity in the model.
In this model, the independent variable “Maternal Energy” had a coefficient of -66.79. This indicates that, holding all else constant, a unit increase in the ME EPD leads to a decrease in the sale price of a bull by $66.79. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Heifer Pregnancy” had a coefficient of 36.01. This indicates that, holding all else constant, a unit increase in the HPG EPD leads to an increase in the sale price of a bull by $36.01. This variable has a p-value of 0.03 meaning that it is statistically significant at the 95% level and we can be confident in its validity in the model. 
In this model, the independent variable “Calving Ease Maternal” had a coefficient of 14.36. This indicates that, holding all else constant, a unit increase in the CEM EPD leads to an increase in the sale price of a bull by $14.36. This variable has a p-value of 0.41 meaning that it is not statistically significant and we have to be wary of its validity in the model.
In this model, the independent variable “Stayability” had a coefficient of 17.09. This indicates that, holding all else constant, a unit increase in the Stay EPD leads to an increase in the sale price of a bull by $17.09. This variable has a p-value of 0.18 meaning that it is not statistically significant and we have to be wary of its validity in the model.
In this model, the independent variable “Marbling” had a coefficient of 705.04. This indicates that, holding all else constant, a unit increase in the Marb EPD leads to an increase in the sale price of a bull by $705.04. Because of the limited range in marbling scores, a more normal increase of .01 in the Marb EPD leads to an increase in the sale price of a bull by $7.05. This variable has a p-value of 0.002 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Ribeye Area” had a coefficient of 1368.46. This indicates that, holding all else constant, a unit increase in the RE EPD leads to an increase in the sale price of a bull by $1,368.46. Because of the limited range in ribeye area scores, a more normal increase of .01 in the RE EPD leads to an increase in the sale price of a bull by $13.68. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Back Fat” had a coefficient of 5207.34. This indicates that, holding all else constant, a unit increase in the BF EPD leads to an increase in the sale price of a bull by $5,207.34. Because of the limited range in back fat scores, a more normal increase of .01 in BF EPD leads to an increase in the sale price of a bull by $52.07. This variable has a p-value of 0.0113 meaning that it is statistically significant at the 95% level and we can be confident in its validity in the model. 
In this model, the independent variable “Carcass, Weaning, and Yearling Weight” had a coefficient of 18.92. This indicates that, holding all else constant, a unit increase in the CWY-W EPD leads to an increase in the sale price of a bull by $18.92. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
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In this model, the independent variable “lot” had a coefficient of -8.14. This indicates that, holding all else constant, a unit increase in lot number leads to a decrease in the sale price of a bull by $8.14. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Calving Ease Direct” had a coefficient of 197.26. This indicates that, holding all else constant, a unit increase in the CED EPD leads to an increase in the sale price of a bull by $197.26. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Milk” had a coefficient of 52.71. This indicates that, holding all else constant, a unit increase in the Milk EPD leads to an increase in the sale price of a bull by $52.71. This variable has a p-value of 0.02 meaning that it is statistically significant at the 95% level and we can be confident in its validity in the model.
In this model, the independent variable “Maternal Energy” had a coefficient of -102.20. This indicates that, holding all else constant, a unit increase in the ME EPD leads to a decrease in the sale price of a bull by $102.20. This variable has a p-value of 0.0003 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Heifer Pregnancy” had a coefficient of -13.38. This indicates that, holding all else constant, a unit increase in the HPG EPD leads to a decrease in the sale price of a bull by $13.38. This variable has a p-value of 0.70 meaning that it is not statistically significant and we have to be wary of its validity in the model. 
In this model, the independent variable “Calving Ease Maternal” had a coefficient of 14.99. This indicates that, holding all else constant, a unit increase in the CEM EPD leads to an increase in the sale price of a bull by $14.99. This variable has a p-value of 0.56 meaning that it is not statistically significant and we have to be wary of its validity in the model.
In this model, the independent variable “Stayability” had a coefficient of 55.49. This indicates that, holding all else constant, a unit increase in the Stay EPD leads to an increase in the sale price of a bull by $55.49. This variable has a p-value of 0.0048 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model.
In this model, the independent variable “Marbling” had a coefficient of 516.38. This indicates that, holding all else constant, a unit increase in the Marb EPD leads to an increase in the sale price of a bull by $516.38. Because of the limited range in marbling scores, a more normal increase of .01 in the Marb EPD leads to an increase in the sale price of a bull by $5.16.  This variable has a p-value of 0.218 meaning that it is not statistically significant and we have to be wary of its validity in the model. 
In this model, the independent variable “Ribeye Area” had a coefficient of 815.57. This indicates that, holding all else constant, a unit increase in the RE EPD leads to an increase in the sale price of a bull by $815.57. Because of the limited range in ribeye area scores, a more normal increase of .01 in the RE EPD leads to an increase in the sale price of a bull by $8.16. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Back Fat” had a coefficient of 7644.15. This indicates that, holding all else constant, a unit increase in the BF EPD leads to an increase in the sale price of a bull by $7,644.15. Because of the limited range in back fat scores, a more normal increase of .01 in the BF EPD leads to an increase in the sale price of a bull by $76.44. This variable has a p-value of 0.0032 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
In this model, the independent variable “Carcass, Weaning, and Yearling Weight” had a coefficient of 29. This indicates that, holding all else constant, a unit increase in the CWY-W EPD leads to an increase in the sale price of a bull by $29. This variable has a p-value of <0.0001 meaning that it is statistically significant at the 99% level and we can be confident in its validity in the model. 
Out of the three models conducted in this project, the EPD Isolation Models had the most inconsistency in the hypothesized signs, statistical significance, and coefficient results. In the 2017 model, ten out of the thirteen variables were statistically significant at the 95% level or higher. The three variables that were not statistically significant for spring of 2017 were milk, calving ease maternal, and stayability. The following variables changed from statistically significant in 2017 to statistically insignificant in 2018; age, age squared,  heifer pregnancy, and marbling. The EPD’s milk and stayability changed from being statistically insignificant in the 2017 data to statistically significant in 2018. As noted earlier in this study, the data acquired and analyzed for this project is population data, not sample data. Because of this, statistical significance or insignificance should not be emphasized as much as it would be in sample data. 
Each of the variables for the 2017 model except for back fat showed the hypothesized signs in relation to the independent variable sale price. It was noted in the definition of the fat EPD by the Red Angus Association of America that an increase fat thickness has a detrimental effect on yield grade. In addition, bulls that scored in the top percentile ranking for the fat EPD had the lowest BF EPD score. Because of this information, the author hypothesized the predicted negative sign. The results, however, show that the BF EPD was statistically significant in both the 2017 and 2018 models and had one of the largest marginal impacts on price with a .01 increase in the BF EPD leading to a $52.07 increase in price in 2017 and a $76.44 increase in 2018. In addition to the unexpected sign shown by the fat EPD, heifer pregnancy went from a positive coefficient and statistically significant in the 2017 model to a negative coefficient and statistically insignificant in the 2018 model.  
Although it is very difficult to compare on an equal scale the marginal effects of the coefficients because of their vast differences in data ranges, all the independent variables did result in strong marginal impacts. Bull breeders can look at these results and acknowledge that each variable in this model displayed a characteristic that was of value to buyers. Calving ease maternal, a very good representation of all the calving characteristic EPD’s, showed a strong single unit marginal impact on the sale price at 172.56 and 197.26 for spring of 2017 and 2018, respectively. It is evident that bull breeders who produce bulls that calve easily will be rewarded by buyers seeking ease of management in their herd. The maternal traits of a bull (milk, maintenance energy, heifer pregnancy, and stayability) showed less consistency in their coefficients and statistical significance than the other trait group EPD’s in the study. Out of the four maternal trait EPD’s, maintenance energy (predicting the energy requirements of a bull’s progeny) displayed the most consistent results year over year in significance and marginal impact with a one unit increase in the EPD resulting in a decrease in sale price of $66.79 and $102.20 for spring of 2017 and 2018. Growth trait EPD’s for the study were combined into one variable because of the high correlations among them. The growth trait EPD showed a consistent marginal impact year over year with a one unit increase in the EPD resulting in an increased sale price of $18.91 and $29 respectively. This proves that buyers are still seeking growth in their herds and in a market focused on quality, pounds still help pay the bills for producers. Each carcass trait EPD in the study (marbling, ribeye area, and fat) showed very strong marginal impact on the selling price of the bulls analyzed. While carcass results have not always mattered to the cow-calf producer, many marketing programs have allowed the producer to realize the “end product” economic value of their calf crop. Producers are clearly paying attention to Red Angus carcass genetics and purposefully integrating them into their herd. 


[bookmark: _Toc6564106]Chapter VI: Conclusions
The red angus bull sale research project conducted includes two years of spring sale data which garnered results through various methods of analysis. As is the case with all data, results and benefits can only be realized through correct interpretation and practical application. Below are the major takeaways the author gained from this research.
· Red angus bull sales were very strong in the West, Great Plains, and North Central regions of the United States. The Great Plains, and Montana in particular, represented the majority of red angus bulls sold at auction during the spring of 2018. Looking at the U.S. beef cow-herd numbers reported by the U.S.D.A. as of January 1st 2018, 29% of the total cow-herd resided in the Great Plains region compared to the 75% of the total red angus bulls sold at auction taking place in the Great Plains. This was in part due to the state of Montana which represented the largest percentage of bulls sold in any state with 23%. Red angus bull sales in the Southwest and Southeast regions of the U.S. represented less than 3% of the total bulls sold while the U.S.D.A. report shows that 46% of the total cow-herd in the U.S. resides in those two regions. The Red Angus Association of America has a great opportunity to grow the genetics side of their breed in the Southwest and Southeast regions of the nation. 
· It is often said in the world of data that garbage in will lead to garbage out. Conversely, if accurate data is entered, the output will result in real data which can be used to make real changes. The same can be said about beef genetics and through the analysis of sire code data in this study, that sentiment is confirmed. Bulls that were sired by embryo transfer and artificial insemination sold for an average of $906 and $574 over naturally sired bulls respectively. Both embryo transfer and artificial insemination allow breeders to select from the most superior genetics in the beef industry. Because seedstock producers aim to sell their genetics, they tend to be on the more progressive end of the adaptation scale of these breeding technologies which is confirmed by the fact that nearly 60% of the red angus bulls sold at auction were sired by E.T. or A.I. compared to the 10% of beef producers throughout the nation that are reported to breed through A.I. Bull breeders who choose to take advantage of artificial insemination and embryo transfer are rewarded by their customers. 
· Indexes were created to help simplify data and decision making process for bull buyers. The idea is that buyers have the ability to select for a trait within their herd they would like to improve through the use of genetics instead of selecting one expected progeny difference score that may not encompass other assets within the same trait. This has certainly proved useful for a buyer who is wading through all the EPD data that come along with each bull for sale. This research has also proved that indexes are generally more reliable in their estimated coefficients (marginal impacts on bull prices) and statistical significance than single EPD’s. In the EPD Isolation model used for this analysis, the researcher was forced to combine three growth traits into a single trait and drop two other traits because of the high correlation with other EPD’s that led to inconsistent coefficient signs across years, and a lower level of statistical significance. Even after the EPD’s for the Isolation Model were combined and dropped, six of the thirteen variables changed in their significance in the model from one year to the next. In addition to statistical significance, one variable, milk, switched coefficient signs from one year to the next. The Composite Trait Group model and Red Angus Index model, both using forms of indexes, did not have issues with variables switching coefficient signs or changing in significance from one year to the next. From a research perspective, this indicates that indexes offer more consistent and valid results than individual EPD’s in a hedonic pricing model. 
· The Composite Trait Group model in the study showed that although all four trait groups had a significant marginal impact on the price of a bull, calving and maternal traits had a greater impact on the sale price of a bull over growth and carcass traits. This was not what the author hypothesized. With grid markets, more beef alliances, and value added programs, it was thought carcass traits would receive a premium over the herd maintenance categories of calving and maternal traits. The author suspects that as the demand and reward for quality beef continues to increase over the upcoming years, carcass traits will rise in their marginal impacts on the sale price of bulls within the red angus breed. For now, however, bull buyers pay more for calving and maternal qualities than they do for growth and carcass qualities. This is likely due to the fact that many producers do not retain ownership of their feeder calves through the feedyard and fail to realize the economic benefits of their carcass merits. 
· Feedback from the Red Angus Index model proves these indexes are reliable and impactful. Both HerdBuilder and GridMaster showed stong marginal impacts on price and were statistically significant across both years. The data shows that increased scores in these indexes drive bull sale prices higher. 
· Just over a decade ago a 2008 study of auction bulls sold in Florida (Irsik 2008), Irsik used regression model to economically quantify various characteristics on bull sale prices in a similar fashion to this study. In Irsik’s study however, EPD’s were simply listed as a binary variable; 1 signified that the bull sold had EPD’s available and 0 signified that they were not available for the bull. Research from the study showed bulls with EPD’s did not sell for a premium over bulls that did have EPD’s. This indicates that the bull buyers did not value the genetic merits that the bull provided. Eleven years later, this study of red angus bull sale data has proved EPD’s have significant economic realities for breeders and bull buyers are paying attention and rewarding breeders based on the bull’s various genetic merits. Each individual and composite trait in this study had a coefficient that proved that an increase, or decrease, in those traits would lead to an increase or decrease in the sale price of a bull. Red angus breeders would do well to pay attention to the information feedback from the buyers of their product. 


[bookmark: _Toc6564107]Chapter VII: Future Research Opportunities
Through the process of collecting data from the Red Angus Association of America, analyzing the data, and looking at the results of that data, there are a few important opportunities for bull sale research going forward. Despite the many expected progeny difference scores and indexes collected for this study, and despite their statistical significance, the models showed relatively low adjusted r-squared numbers. The higher the adjusted r-squared number, the higher the “goodness of fit” the model displayed. This would indicate that there are other factors that the variables in this study that are contributing to the sale price of red angus bulls sold at auction. Additional research into what those variables are, and how significant their impact on bull sale prices would be great future research. A few plausible variables could be; phenotypic measures, breeder reputation and brand value, and breeder return or exchange policies.  
The red angus breed has only recently, in the last couple years, started to collect the entirety of their auction bull sale data. Conducting another bull sale study, like the one done for this project, every few years going forward would help prove the results of this study and provide feedback as to the change in demand of bull buyers. Perhaps the demand from buyers will still look relatively similar to results in this study, or perhaps there will be trends toward favoring other genetic factors. Either way, this type of study provides red angus breeders a valuable information loop from their customers.  
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		Expected Progeny Difference		Abbreviation		Definition

		Calving Trait Group EPD's

		Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 









		Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.







		Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 



		Growth Trait Group EPD's

		Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



		Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.



		Maternal Trait Group EPD's

		Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







		Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







		Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



		Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.



		Carcass Trait Group EPD's

		Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



		Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





		Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







		Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



		12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.



		Red Angus Indexes

		HerdBuilder				HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







		GridMaster				Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 









Calving

				Expected Progeny Difference		Abbr.		Definition

				 

				Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 











				Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.









				Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 







Growth

								Expected Progeny Difference		Abbreviation		Definition

								Growth Trait Group EPD's

								Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



								Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.







Maternal

						Expected Progeny Difference		Abbreviation		Definition

						Maternal Trait Group EPD's

						Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







						Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







						Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



						Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.







Carcass

						Expected Progeny Difference		Abbreviation		Definition

						Carcass Trait Group EPD's

						Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



						Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





						Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







						Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



						12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.







R.A.

								Expected Progeny Difference		Abbreviation		Definition

								Red Angus Indexes

								HerdBuilder		HB		HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







								GridMaster		GM		Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 
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Expected Progeny 

Difference Abbr. Definition

Weaning Weight  WW

Yearling Weight YW

Predicts the difference, in pounds, for weaning 

weight (adjusted to age of dam and a standard 

205 days of age). This is an indicator of growth 

from birth to weaning.

Predicts the expected difference, in pounds, for 

yearling weight (adjusted to a standard 365 days 

of age). This is an indicator of growth from birth 

to yearling.
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		Expected Progeny Difference		Abbreviation		Definition

		Calving Trait Group EPD's

		Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 









		Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.







		Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 



		Growth Trait Group EPD's

		Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



		Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.



		Maternal Trait Group EPD's

		Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







		Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







		Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



		Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.



		Carcass Trait Group EPD's

		Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



		Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





		Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







		Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



		12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.



		Red Angus Indexes

		HerdBuilder				HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







		GridMaster				Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 









Calving

				Expected Progeny Difference		Abbr.		Definition

				 

				Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 











				Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.









				Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 







Growth

								Expected Progeny Difference		Abbr.		Definition

								Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.





								Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.









Maternal

						Expected Progeny Difference		Abbreviation		Definition

						Maternal Trait Group EPD's

						Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







						Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







						Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



						Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.







Carcass

						Expected Progeny Difference		Abbreviation		Definition

						Carcass Trait Group EPD's

						Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



						Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





						Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







						Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



						12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.







R.A.

								Expected Progeny Difference		Abbreviation		Definition

								Red Angus Indexes

								HerdBuilder		HB		HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







								GridMaster		GM		Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 
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Expected Progeny 

Difference Abbr. Definition

Heifer Pregnancy HPG

Maintenance Energy ME

Stayability STAY

Milk  MILK

Predicts the probability of heifers conceiving to calve at two 

years of age. Many breeds offer genetic predictions of yearling 

bull scrotal circumference as an indicator of age of puberty. 

While puberty is a prerequisite, many factors influence 

pregnancy rate. Red Angus’ HPG EPD offers a tool which 

selects for what is economically relevant to ranchers - pregnant 

heifers. 

Predicts differences in daughters’ maintenance energy 

requirements and is expressed in Mcal/Month. Recognizing that 

70% of cow herd feed costs are burned up in maintaining weight 

and condition, Red Angus’ ME EPD allows for the selection of 

bulls whose daughters will require less feed; thus, reducing 

cowherd expenses. Include selection pressure for ME EPD to 

ensure feed costs don’t get out of line when selection is made 

for greater performance and production.

Predicts the probability of a bull’s daughters remaining 

productive until at least six years of age. Why six? That’s how 

long it takes a female to breakeven given all the expenses of 

development.

Predicts the difference in maternal production of an individual 

animal's daughters as expressed by the weaning weight of their 

calves.
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		Expected Progeny Difference		Abbreviation		Definition

		Calving Trait Group EPD's

		Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 









		Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.







		Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 



		Growth Trait Group EPD's

		Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



		Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.



		Maternal Trait Group EPD's

		Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







		Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







		Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



		Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.



		Carcass Trait Group EPD's

		Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



		Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





		Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







		Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



		12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.



		Red Angus Indexes

		HerdBuilder				HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







		GridMaster				Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 









Calving

				Expected Progeny Difference		Abbr.		Definition

				 

				Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 











				Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.









				Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 







Growth

								Expected Progeny Difference		Abbr.		Definition

								Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.





								Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.









Maternal

						Expected Progeny Difference		Abbr.		Definition

						Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 









						Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.









						Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.





						Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.









Carcass

						Expected Progeny Difference		Abbreviation		Definition

						Carcass Trait Group EPD's

						Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



						Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





						Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







						Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



						12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.







R.A.

								Expected Progeny Difference		Abbreviation		Definition

								Red Angus Indexes

								HerdBuilder		HB		HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







								GridMaster		GM		Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 
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Expected Progeny 

Difference Abbr. Definition

Marbling MARB

Yield Grade YG

Carcass Weight CW

Rib Eye Area REA

12th Rib Fat Thickness FAT

Predicts differences for carcass marbling score as 

expressed in marbling score units. Higher marbling scores 

are positively correlated with higher carcass quality 

grades. 

Predicts differences in USDA Yield Grade score, and is 

expressed in USDA Yield Grade units. YG EPD is 

calculated using the genetic predictions of CW, REA and 

FAT EPDs. The reliability of Red Angus’ YG EPD is 

enhanced by using both ultrasound and actual carcass 

data in the calculation of REA and FAT EPDs. 

Predicts differences in hot carcass weight and is 

expressed in pounds. Because Red Angus’ CW EPD is a 

multi-trait model which includes birth, weaning, and 

yearling weight data, the prediction is not subject to 

culling bias. Thus, it provides a more reliable EPD as 

compared to only using actual carcass weights. This 

computation allows for the use of weights taken on 

~57,000 animals per year as compared to only ~1,500 

animals per year with actual carcass weight observations. 

Increased Carcass Weight tends to detrimentally affect 

Yield Grade; the calculation of which also includes Rib 

Eye Area and Fat Thickness.

Predicts differences of carcass Rib Eye Area between the 

12th and 13th rib. Increased Rib Eye Area has a 

beneficial effect on Yield Grade which also includes 

Carcass Weight and Fat Thickness.

Predicts differences for carcass fat depth over the 12th 

rib, as expressed in inches. Increases in fat thickness has 

a detrimental effect on Yield Grade.
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		Expected Progeny Difference		Abbreviation		Definition

		Calving Trait Group EPD's

		Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 









		Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.







		Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 



		Growth Trait Group EPD's

		Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



		Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.



		Maternal Trait Group EPD's

		Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







		Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







		Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



		Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.



		Carcass Trait Group EPD's

		Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



		Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





		Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







		Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



		12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.



		Red Angus Indexes

		HerdBuilder				HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







		GridMaster				Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 









Calving

				Expected Progeny Difference		Abbr.		Definition

				 

				Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 











				Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.









				Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 







Growth

								Expected Progeny Difference		Abbr.		Definition

								Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.





								Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.









Maternal

						Expected Progeny Difference		Abbr.		Definition

						Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 









						Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.









						Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.





						Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.









Carcass

						Expected Progeny Difference		Abbr.		Definition

						Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 





						Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 







						Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.









						Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.





						12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.









R.A.

								Expected Progeny Difference		Abbreviation		Definition

								Red Angus Indexes

								HerdBuilder		HB		HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







								GridMaster		GM		Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 
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Expected 

Progeny 

Difference Abbr. Definition

HerdBuilderHB

GridMaster GM

HerdBuilder is a multi-trait index that seeks to simplify the bull buying 

process for potential buyers. HerdBuilder was developed for 

producers desiring profitable replacement heifers for their herd. 

Because of this, significance was placed on maternal and calving 

characteristics of the breed. HerdBuilder also includes growth and 

carcass traits for progeny not kept for replacement heifers. 

Like HerdBuilder, GridMaster is a multi-trait index that seeks to 

simplify the bull buying process for potential buyers. As the name 

suggests, this index is best used for producers who desire feeder 

cattle that perform strongly in the feedlot and have strong carcass 

traits. Carcass and growth characteristics are emphasized in this 

index. 
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		Expected Progeny Difference		Abbreviation		Definition

		Calving Trait Group EPD's

		Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 









		Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.







		Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 



		Growth Trait Group EPD's

		Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.



		Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.



		Maternal Trait Group EPD's

		Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 







		Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.







		Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.



		Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.



		Carcass Trait Group EPD's

		Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 



		Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 





		Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.







		Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.



		12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.



		Red Angus Indexes

		HerdBuilder				HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







		GridMaster				Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 









Calving

				Expected Progeny Difference		Abbr.		Definition

				 

				Calving Ease Direct		CED		Predicts the probability of calves being born unassisted out of 2-year-old heifers. Producers want live calves - born unassisted. Selecting on actual birth weight is flawed; it is influenced by non-genetic factors such as nutrition and weather (ambient temperature). While BW EPD removes these non-genetic factors, Red Angus’ CED EPD is the best predictor of calving ease. The CED EPD includes variation in BW plus other influential genetic factors such as gestation length, calf shape, etc. 











				Calving Ease Maternal		CEM		Predicts the probability of a given animal's daughters calving unassisted at two years of age. Replacement heifers should be able to calve on their own. Red Angus' CEM EPD offers the industry's most reliable prediction to address that concern. It includes not only the predisposition for a female to calve unassisted, but also her contribution to her calf's traits (birth weight, calf shape, etc.) that make it more likely to be born unassisted.









				Birth Weight		BW		Predicts the difference, in pounds, for birth weight, and is also used in the calculation of Red Angus' Calving Ease Direct (CED) EPD. 







Growth

								Expected Progeny Difference		Abbr.		Definition

								Weaning Weight 		WW		Predicts the difference, in pounds, for weaning weight (adjusted to age of dam and a standard 205 days of age). This is an indicator of growth from birth to weaning.





								Yearling Weight		YW		Predicts the expected difference, in pounds, for yearling weight (adjusted to a standard 365 days of age). This is an indicator of growth from birth to yearling.









Maternal

						Expected Progeny Difference		Abbr.		Definition

						Heifer Pregnancy		HPG		Predicts the probability of heifers conceiving to calve at two years of age. Many breeds offer genetic predictions of yearling bull scrotal circumference as an indicator of age of puberty. While puberty is a prerequisite, many factors influence pregnancy rate. Red Angus’ HPG EPD offers a tool which selects for what is economically relevant to ranchers - pregnant heifers. 









						Maintenance Energy 		ME		Predicts differences in daughters’ maintenance energy requirements and is expressed in Mcal/Month. Recognizing that 70% of cow herd feed costs are burned up in maintaining weight and condition, Red Angus’ ME EPD allows for the selection of bulls whose daughters will require less feed; thus, reducing cowherd expenses. Include selection pressure for ME EPD to ensure feed costs don’t get out of line when selection is made for greater performance and production.









						Stayability		STAY		Predicts the probability of a bull’s daughters remaining productive until at least six years of age. Why six? That’s how long it takes a female to breakeven given all the expenses of development.





						Milk 		MILK		Predicts the difference in maternal production of an individual animal's daughters as expressed by the weaning weight of their calves.









Carcass

						Expected Progeny Difference		Abbr.		Definition

						Marbling		MARB		Predicts differences for carcass marbling score as expressed in marbling score units. Higher marbling scores are positively correlated with higher carcass quality grades. 





						Yield Grade		YG		Predicts differences in USDA Yield Grade score, and is expressed in USDA Yield Grade units. YG EPD is calculated using the genetic predictions of CW, REA and FAT EPDs. The reliability of Red Angus’ YG EPD is enhanced by using both ultrasound and actual carcass data in the calculation of REA and FAT EPDs. 







						Carcass Weight		CW		Predicts differences in hot carcass weight and is expressed in pounds. Because Red Angus’ CW EPD is a multi-trait model which includes birth, weaning, and yearling weight data, the prediction is not subject to culling bias. Thus, it provides a more reliable EPD as compared to only using actual carcass weights. This computation allows for the use of weights taken on ~57,000 animals per year as compared to only ~1,500 animals per year with actual carcass weight observations. Increased Carcass Weight tends to detrimentally affect Yield Grade; the calculation of which also includes Rib Eye Area and Fat Thickness.









						Rib Eye Area		REA		Predicts differences of carcass Rib Eye Area between the 12th and 13th rib. Increased Rib Eye Area has a beneficial effect on Yield Grade which also includes Carcass Weight and Fat Thickness.





						12th Rib Fat Thickness		FAT		Predicts differences for carcass fat depth over the 12th rib, as expressed in inches. Increases in fat thickness has a detrimental effect on Yield Grade.









R.A.

								Expected Progeny Difference		Abbr.		Definition

								HerdBuilder		HB		HerdBuilder is a multi-trait index that seeks to simplify the bull buying process for potential buyers. HerdBuilder was developed for producers desiring profitable replacement heifers for their herd. Because of this, significance was placed on maternal and calving characteristics of the breed. HerdBuilder also includes growth and carcass traits for progeny not kept for replacement heifers. 







								GridMaster		GM		Like HerdBuilder, GridMaster is a multi-trait index that seeks to simplify the bull buying process for potential buyers. As the name suggests, this index is best used for producers who desire feeder cattle that perform strongly in the feedlot and have strong carcass traits. Carcass and growth characteristics are emphasized in this index. 
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Variables Minimum Maximum Mean Data Range Standard Deviation
Price 1,300$          110,000$        4,535$            108,700$        3,685$                    



Age at Sale (Months) 8.78 71.40 13.79 62.62 3.08
HerdBuilder -2.00 220.00 115.88 222.00 33.10
GridMaster 44.00 59.00 50.30 15.00 2.05



CED -7.00 22.00 6.64 29.00 4.32
BW -10.70 7.50 -1.94 18.20 2.18



WW 16.00 104.00 62.47 88.00 10.53
YW 17.00 161.00 97.00 144.00 17.38
Milk 5.00 37.00 21.67 32.00 4.55
ME -14.00 14.00 0.10 28.00 3.84



HPG 0.00 23.00 11.84 23.00 2.67
CEM -7.00 14.00 4.45 21.00 2.57
Stay -4.00 21.00 11.05 25.00 2.95



Marb -0.49 2.25 0.53 2.74 0.28
YG -0.64 0.58 0.03 1.22 0.11
CW -35.00 72.00 24.87 107.00 11.85
RE -0.99 1.54 0.19 2.53 0.26
BF -0.14 0.14 0.01 0.28 0.03



CWY-W -2.00 336.00 184.34 338.00 39.01
Calving Traits 1.00 99.00 44.98 98.00 21.92
Growth Traits 1.00 99.00 39.24 98.00 26.54



Maternal Traits 3.75 91.25 43.75 87.50 14.73
Carcass Traits 2.75 96.25 47.22 93.50 15.52
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Variables Minimum Maximum Mean Data Range Standard Deviation
Price 1,500.00$     190,000.00$ 4,796.76$     188,500.00$ 5,149.49$                



Age at Sale (Months) 9.53 47.70 14.21 38.17 3.35
HerdBuilder -3.00 232.00 125.68 235.00 33.14
GridMaster 41.00 62.00 50.65 21.00 3.03



CED -8.00 23.00 6.74 31.00 4.19
BW -9.50 5.50 -2.09 15.00 2.14



WW 25.00 102.00 62.34 77.00 10.28
YW 38.00 162.00 98.25 124.00 17.15
Milk 3.00 37.00 19.34 34.00 4.22
ME -14.00 12.00 -0.46 26.00 3.52



HPG 0.00 21.00 12.11 21.00 2.56
CEM -7.00 14.00 4.35 21.00 2.39
Stay -2.00 20.00 10.88 22.00 2.88



Marb -0.37 1.83 0.51 2.20 0.29
YG -0.51 0.50 0.03 1.01 0.11
CW -15.00 67.00 25.44 82.00 11.63
RE -0.70 1.32 0.17 2.02 0.26
BF -0.12 0.13 0.01 0.25 0.03



CWY-W 49.00 329.00 186.02 280.00 38.26
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Region
Number of 



Bulls
Percent of 
Bulls Sold Average Price Top 10% Bottom 10%



West 506 9% 4,179$              8,941$    2,201$         
Great Plains 4,350 75% 4,969$              12,899$  2,142$         



North Central 704 12% 4,268$              10,396$  2,074$         
Southwest 130 2% 4,130$              10,619$  2,054$         
Southeast 74 <1% 4,447$              11,571$  1,886$         
Northeast 4 <1% 3,538$              n/a n/a
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2,598.40		8%

						Great Plains		4,350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9,222.50		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4,789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7,386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7,354.50		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1,350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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State Number of Bulls Percent of Bulls Sold Average Price
Montana 1350 23% 4,595$              
Nebraska 765 13% 6,095$              



South Dakota 693 12% 4,515$              
Kansas 558 10% 4,828$              



North Dakota 507 9% 4,318$              
Iowa 376 7% 4,272$              



Wyoming 349 6% 6,176$              
Oregon 224 4% 4,432$              



Idaho 195 3% 3,511$              
Minnesota 163 3% 4,052$              
Colorado 128 2% 4,551$              
Oklahoma 84 1% 4,176$              



Washington 59 1% 5,164$              
Illinois 57 1% 5,336$              



Missouri 51 1% 4,277$              
Texas 45 1% 3,703$              



Wisconsin 43 1% 3,683$              
Tennessee 31 1% 6,135$              



South Carolina 29 1% 2,624$              
Utah 14 0% 3,393$              



California 12 0% 6,083$              
Michigan 12 0% 4,017$              



North Carolina 12 0% 3,546$              
New York 4 0% 3,538$              



Indiana 2 0% 4,375$              
Nevada 2 0% 6,000$              
Georgia 1 0% 12,000$            



Mississippi 1 0% 8,250$              
New Mexico 1 0% 19,500$            
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Region Head of Cattle (1,000) Percent of Total
West 2598.4 8%



Great Plains 9222.5 29%
North Central 4789 15%



Southwest 7386 23%
Southeast 7354.5 23%
Northeast 372.6 1%
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Natural 2,526 43% 4,113$           9,310$    1,907$         
ET 599 10% 5,282$           16,617$  2,009$         
AI 2,752 47% 4,766$           10,989$  2,061$         










Mating Type

Number of 

Bulls

Percent of 

Bulls Sold Average PriceTop 10% Bottom 10%

Natural

2,526 43% 4,113 $            9,310 $     1,907 $         

ET

599 10% 5,282 $            16,617 $   2,009 $         

AI

2,752 47% 4,766 $            10,989 $   2,061 $         


Microsoft_Excel_Worksheet10.xlsx
Region

						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2,526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2,752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2,323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2,851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Natural 2,323 40% 4,482$           10,411$  2,103$         
ET 600 10% 5,124$           13,713$  2,168$         
AI 2,851 49% 4,976$           13,503$  2,131$         
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2,323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2,851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Variables Coefficient Std. Error t-ratio p-value
const 6983.96 483.48 14.45 <0.0001 ***



Lot −3.49 0.25 −13.73 <0.0001 ***
AgeatSalemonths 178.84 47.34 3.78 0.0002 ***



sq_AgeatSalemonths −2.76 1.17 −2.36 0.0184 **
CalvingTrait −26.58 2.16 −12.31 <0.0001 ***
GrowthTrait −23.12 2.33 −9.94 <0.0001 ***



MaternalTrait −25.40 3.32 −7.66 <0.0001 ***
CarcassTrait −17.54 5.38 −3.26 0.0011 ***



R-squared 0.0845
Adjusted R-squared 0.0834
Observations 5786



* = significance from zero at 0.10 level
** = significance from zero at .05 level
*** = significance from zero at .01 level










Variables Coefficient Std. Error t-ratio p-value

const 6983.96 483.48 14.45 <0.0001 ***

Lot −3.49 0.25 −13.73 <0.0001 ***

AgeatSalemonths 178.84 47.34 3.78 0.0002 ***

sq_AgeatSalemonths −2.76 1.17 −2.36 0.0184 **

CalvingTrait −26.58 2.16 −12.31 <0.0001 ***

GrowthTrait −23.12 2.33 −9.94 <0.0001 ***

MaternalTrait −25.40 3.32 −7.66 <0.0001 ***

CarcassTrait −17.54 5.38 −3.26 0.0011 ***

R-squared 0.0845

Adjusted R-squared 0.0834

Observations 5786

* = significance from zero at 0.10 level

** = significance from zero at .05 level

*** = significance from zero at .01 level


Microsoft_Excel_Worksheet12.xlsx
2017 Composite Trait Model

		5786 observations		Table 5.8 Spring 2017 Composite Trait Model Regression Results

				Variables		Coefficient		Std. Error		t-ratio		p-value

				const		6983.96		483.48		14.45		<0.0001		***

				Lot		−3.49		0.25		−13.73		<0.0001		***

				AgeatSalemonths		178.84		47.34		3.78		0.0002		***

				sq_AgeatSalemonths		−2.76		1.17		−2.36		0.0184		**		9.04

				CalvingTrait		−26.58		2.16		−12.31		<0.0001		***		7.85

				GrowthTrait		−23.12		2.33		−9.94		<0.0001		***		5.58

				MaternalTrait		−25.40		3.32		−7.66		<0.0001		***

				CarcassTrait		−17.54		5.38		−3.26		0.0011		***



				R-squared		0.0845

				Adjusted R-squared		0.0834

				Observations		5786



				* = significance from zero at 0.10 level

				** = significance from zero at .05 level

				*** = significance from zero at .01 level













































































































2017 R.A. Index Model

		5786 observations				Table 5.9 Spring 2017 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−17229.1		2719.26		−6.336		<0.0001		***

						Lot		−3.70089		0.264632		−13.99		<0.0001		***								data ranges

						AgeatSalemonths		136.744		41.8024		3.271		0.0011		***						herdbuilder		222				14.8		data range scale

						sq_AgeatSalemonths		−2.11997		1.00757		−2.104		0.0354		**						gridmaster		15				36.0548452221		coefficient scale

						HerdBuilder		10.6992		1.55809		6.867		<0.0001		***

						GridMaster		385.758		53.0453		7.272		<0.0001		***								differnece		244%



						R-squared		0.093082

						Adjusted R-squared		0.092297

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 R.A. Index Model

		5658 observations				Table 5.10 Spring 2018 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−10074.6		2321.39		−4.340		<0.0001		***						data ranges

						Lot		−8.44274		0.794582		−10.63		<0.0001		***				herdbuilder		235				11.1904761905		data range scale

						AgeatSalemonths		57.7495		76.0909		0.759		0.4479						gridmaster		21				12.572001802		coefficient scale

						sq_AgeatSalemonths		0.4524		2.11725		0.2137		0.8308

						HerdBuilder		19.0898		1.89212		10.09		<0.0001		***						differnece		112%

						GridMaster		239.997		41.7881		5.743		<0.0001		***



						R-squared		0.063698

						Adjusted R-squared		0.06287

						Observations		5658



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2017 EPD Iso Model

		5786 observations

						Table 5.11 Spring 2017 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value				 		Coefficient		Std. Error		t-ratio		p-value				average

						const		−3031.02		640.93		−4.729		<0.0001		***		const		−3764.26		1269.49		−2.965		0.003		***

				-		Lot		−3.62198		0.262115		−13.82		<0.0001		***		Lot		−8.13934		0.747815		−10.88		<0.0001		***		-5.88066

						AgeatSalemonths		148.635		35.6109		4.174		<0.0001		***		AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		−1.98065		0.771658		−2.567		0.0103		**		sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

				+		CED		172.557		14.6404		11.79		<0.0001		***		CED		197.262		27.3377		7.216		<0.0001		***		184.9095

				+		Milk		8.10084		9.62445		0.8417		0.4				Milk		52.7071		22.9675		2.295		0.0218		**		30.40397

				-		ME		−66.7916		9.71309		−6.876		<0.0001		***		ME		−102.202		28.49		−3.587		0.0003		***		-84.4968

				+		HPG		36.0077		16.6525		2.162		0.0306		**		HPG		−13.3790		34.9342		−0.3830		0.7018				11.31435

				+		CEM		14.3556		17.4328		0.8235		0.4103				CEM		14.9906		26.0064		0.5764		0.5644				14.6731

				+		Stay		22.7639		17.0864		1.332		0.1828				Stay		55.4899		19.6839		2.819		0.0048		***		39.1269

				+		Marb		705.041		227.877		3.094		0.002		***		Marb		516.376		422.574		1.222		0.2218				610.7085

				+		RE		1368.46		275.23		4.972		<0.0001		***		RE		815.566		208.703		3.908		<0.0001		***		1092.013

				-		BF		5207.34		2055.52		2.533		0.0113		**		BF		7644.15		2588.78		2.953		0.0032		***		6425.745

				+		CWYW		18.9165		1.35948		13.91		<0.0001		***		CWYW		28.9981		4.12663		7.027		<0.0001		***		23.9573



						R-squared		0.11396										R-squared		0.0858				Adjusted R-squared		0.083702

						Adjusted R-squared		0.111964

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 EPD Iso Model

		5678 observations

						Table 5.12 Spring 2018 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−3764.26		1269.49		−2.965		0.003		***

						Lot		−8.13934		0.747815		−10.88		<0.0001		***

						AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

						CED		197.262		27.3377		7.216		<0.0001		***

						Milk		52.7071		22.9675		2.295		0.0218		**

						ME		−102.202		28.49		−3.587		0.0003		***

						HPG		−13.3790		34.9342		−0.3830		0.7018

						CEM		14.9906		26.0064		0.5764		0.5644

						Stay		55.4899		19.6839		2.819		0.0048		***

						Marb		516.376		422.574		1.222		0.2218

						RE		815.566		208.703		3.908		<0.0001		***

						BF		7644.15		2588.78		2.953		0.0032		***

						CWYW		28.9981		4.12663		7.027		<0.0001		***



						R-squared		0.0858

						Adjusted R-squared		0.083702

						Observations		5678



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level






image14.emf



Variables Coefficient Std. Error t-ratio p-value
const −17229.10 2719.26 −6.34 <0.0001 ***



Lot −3.70 0.26 −13.99 <0.0001 ***
AgeatSalemonths 136.74 41.8 3.27 0.0011 ***



sq_AgeatSalemonths −2.12 1.01 −2.10 0.0354 **
HerdBuilder 10.7 1.56 6.87 <0.0001 ***
GridMaster 385.76 53.04 7.27 <0.0001 ***



R-squared 0.0931
Adjusted R-squared 0.0923
Observations 5786



* = significance from zero at 0.10 level
** = significance from zero at .05 level
*** = significance from zero at .01 level










Variables Coefficient Std. Error t-ratio p-value

const −17229.10 2719.26 −6.34 <0.0001 ***

Lot −3.70 0.26 −13.99 <0.0001 ***

AgeatSalemonths 136.74 41.8 3.27 0.0011 ***

sq_AgeatSalemonths −2.12 1.01 −2.10 0.0354 **

HerdBuilder 10.7 1.56 6.87 <0.0001 ***

GridMaster 385.76 53.04 7.27 <0.0001 ***

R-squared 0.0931

Adjusted R-squared 0.0923

Observations 5786

* = significance from zero at 0.10 level

** = significance from zero at .05 level

*** = significance from zero at .01 level


Microsoft_Excel_Worksheet13.xlsx
2017 Composite Trait Model

		5786 observations		Table 5.8 Spring 2017 Composite Trait Model Regression Results

				Variables		Coefficient		Std. Error		t-ratio		p-value

				const		6983.96		483.477		14.45		<0.0001		***

				Lot		−3.49035		0.254194		−13.73		<0.0001		***

				AgeatSalemonths		178.839		47.3358		3.778		0.0002		***

				sq_AgeatSalemonths		−2.75989		1.17065		−2.358		0.0184		**		9.04

				CalvingTrait		−26.5800		2.15904		−12.31		<0.0001		***		7.85

				GrowthTrait		−23.1170		2.32595		−9.939		<0.0001		***		5.58

				MaternalTrait		−25.3930		3.31512		−7.660		<0.0001		***

				CarcassTrait		−17.5431		5.37513		−3.264		0.0011		***



				R-squared		0.084516

				Adjusted R-squared		0.083407

				Observations		5786



				* = significance from zero at 0.10 level

				** = significance from zero at .05 level

				*** = significance from zero at .01 level













































































































2017 R.A. Index Model

		5786 observations				Table 5.9 Spring 2017 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−17229.10		2719.26		−6.34		<0.0001		***

						Lot		−3.70		0.26		−13.99		<0.0001		***								data ranges

						AgeatSalemonths		136.74		41.8		3.27		0.0011		***						herdbuilder		222				14.8		data range scale

						sq_AgeatSalemonths		−2.12		1.01		−2.10		0.0354		**						gridmaster		15				36.0523364486		coefficient scale

						HerdBuilder		10.7		1.56		6.87		<0.0001		***

						GridMaster		385.76		53.04		7.27		<0.0001		***								differnece		244%



						R-squared		0.0931

						Adjusted R-squared		0.0923

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 R.A. Index Model

		5658 observations				Table 5.10 Spring 2018 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−10074.6		2321.39		−4.340		<0.0001		***						data ranges

						Lot		−8.44274		0.794582		−10.63		<0.0001		***				herdbuilder		235				11.1904761905		data range scale

						AgeatSalemonths		57.7495		76.0909		0.759		0.4479						gridmaster		21				12.572001802		coefficient scale

						sq_AgeatSalemonths		0.4524		2.11725		0.2137		0.8308

						HerdBuilder		19.0898		1.89212		10.09		<0.0001		***						differnece		112%

						GridMaster		239.997		41.7881		5.743		<0.0001		***



						R-squared		0.063698

						Adjusted R-squared		0.06287

						Observations		5658



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2017 EPD Iso Model

		5786 observations

						Table 5.11 Spring 2017 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value				 		Coefficient		Std. Error		t-ratio		p-value				average

						const		−3031.02		640.93		−4.729		<0.0001		***		const		−3764.26		1269.49		−2.965		0.003		***

				-		Lot		−3.62198		0.262115		−13.82		<0.0001		***		Lot		−8.13934		0.747815		−10.88		<0.0001		***		-5.88066

						AgeatSalemonths		148.635		35.6109		4.174		<0.0001		***		AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		−1.98065		0.771658		−2.567		0.0103		**		sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

				+		CED		172.557		14.6404		11.79		<0.0001		***		CED		197.262		27.3377		7.216		<0.0001		***		184.9095

				+		Milk		8.10084		9.62445		0.8417		0.4				Milk		52.7071		22.9675		2.295		0.0218		**		30.40397

				-		ME		−66.7916		9.71309		−6.876		<0.0001		***		ME		−102.202		28.49		−3.587		0.0003		***		-84.4968

				+		HPG		36.0077		16.6525		2.162		0.0306		**		HPG		−13.3790		34.9342		−0.3830		0.7018				11.31435

				+		CEM		14.3556		17.4328		0.8235		0.4103				CEM		14.9906		26.0064		0.5764		0.5644				14.6731

				+		Stay		22.7639		17.0864		1.332		0.1828				Stay		55.4899		19.6839		2.819		0.0048		***		39.1269

				+		Marb		705.041		227.877		3.094		0.002		***		Marb		516.376		422.574		1.222		0.2218				610.7085

				+		RE		1368.46		275.23		4.972		<0.0001		***		RE		815.566		208.703		3.908		<0.0001		***		1092.013

				-		BF		5207.34		2055.52		2.533		0.0113		**		BF		7644.15		2588.78		2.953		0.0032		***		6425.745

				+		CWYW		18.9165		1.35948		13.91		<0.0001		***		CWYW		28.9981		4.12663		7.027		<0.0001		***		23.9573



						R-squared		0.11396										R-squared		0.0858				Adjusted R-squared		0.083702

						Adjusted R-squared		0.111964

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 EPD Iso Model

		5678 observations

						Table 5.12 Spring 2018 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−3764.26		1269.49		−2.965		0.003		***

						Lot		−8.13934		0.747815		−10.88		<0.0001		***

						AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

						CED		197.262		27.3377		7.216		<0.0001		***

						Milk		52.7071		22.9675		2.295		0.0218		**

						ME		−102.202		28.49		−3.587		0.0003		***

						HPG		−13.3790		34.9342		−0.3830		0.7018

						CEM		14.9906		26.0064		0.5764		0.5644

						Stay		55.4899		19.6839		2.819		0.0048		***

						Marb		516.376		422.574		1.222		0.2218

						RE		815.566		208.703		3.908		<0.0001		***

						BF		7644.15		2588.78		2.953		0.0032		***

						CWYW		28.9981		4.12663		7.027		<0.0001		***



						R-squared		0.0858

						Adjusted R-squared		0.083702

						Observations		5678



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level






image15.emf



Variables Coefficient Std. Error t-ratio p-value
const −10074.60 2321.39 −4.34 <0.0001 ***



Lot −8.44 0.79 −10.63 <0.0001 ***
AgeatSalemonths 57.75 76.09 0.76 0.4479



sq_AgeatSalemonths 0.45 2.12 0.21 0.8308
HerdBuilder 19.09 1.89 10.09 <0.0001 ***
GridMaster 239 41.79 5.74 <0.0001 ***



R-squared 0.0637
Adjusted R-squared 0.0629
Observations 5658



* = significance from zero at 0.10 level
** = significance from zero at .05 level
*** = significance from zero at .01 level










Variables Coefficient Std. Error t-ratio p-value

const −10074.60 2321.39 −4.34 <0.0001 ***

Lot −8.44 0.79 −10.63 <0.0001 ***

AgeatSalemonths 57.75 76.09 0.76 0.4479

sq_AgeatSalemonths 0.45 2.12 0.21 0.8308

HerdBuilder 19.09 1.89 10.09 <0.0001 ***

GridMaster 239 41.79 5.74 <0.0001 ***

R-squared 0.0637

Adjusted R-squared 0.0629

Observations 5658

* = significance from zero at 0.10 level

** = significance from zero at .05 level

*** = significance from zero at .01 level


Microsoft_Excel_Worksheet14.xlsx
2017 Composite Trait Model

		5786 observations		Table 5.8 Spring 2017 Composite Trait Model Regression Results

				Variables		Coefficient		Std. Error		t-ratio		p-value

				const		6983.96		483.477		14.45		<0.0001		***

				Lot		−3.49035		0.254194		−13.73		<0.0001		***

				AgeatSalemonths		178.839		47.3358		3.778		0.0002		***

				sq_AgeatSalemonths		−2.75989		1.17065		−2.358		0.0184		**		9.04

				CalvingTrait		−26.5800		2.15904		−12.31		<0.0001		***		7.85

				GrowthTrait		−23.1170		2.32595		−9.939		<0.0001		***		5.58

				MaternalTrait		−25.3930		3.31512		−7.660		<0.0001		***

				CarcassTrait		−17.5431		5.37513		−3.264		0.0011		***



				R-squared		0.084516

				Adjusted R-squared		0.083407

				Observations		5786



				* = significance from zero at 0.10 level

				** = significance from zero at .05 level

				*** = significance from zero at .01 level













































































































2017 R.A. Index Model

		5786 observations				Table 5.9 Spring 2017 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−17229.1		2719.26		−6.336		<0.0001		***

						Lot		−3.70089		0.264632		−13.99		<0.0001		***								data ranges

						AgeatSalemonths		136.744		41.8024		3.271		0.0011		***						herdbuilder		222				14.8		data range scale

						sq_AgeatSalemonths		−2.11997		1.00757		−2.104		0.0354		**						gridmaster		15				36.0548452221		coefficient scale

						HerdBuilder		10.6992		1.55809		6.867		<0.0001		***

						GridMaster		385.758		53.0453		7.272		<0.0001		***								differnece		244%



						R-squared		0.093082

						Adjusted R-squared		0.092297

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 R.A. Index Model

		5658 observations				Table 5.10 Spring 2018 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−10074.60		2321.39		−4.34		<0.0001		***						data ranges

						Lot		−8.44		0.79		−10.63		<0.0001		***				herdbuilder		235				11.1904761905		data range scale

						AgeatSalemonths		57.75		76.09		0.76		0.4479						gridmaster		21				12.5196437926		coefficient scale

						sq_AgeatSalemonths		0.45		2.12		0.21		0.8308

						HerdBuilder		19.09		1.89		10.09		<0.0001		***						differnece		112%

						GridMaster		239		41.79		5.74		<0.0001		***



						R-squared		0.0637

						Adjusted R-squared		0.0629

						Observations		5658



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2017 EPD Iso Model

		5786 observations

						Table 5.11 Spring 2017 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value				 		Coefficient		Std. Error		t-ratio		p-value				average

						const		−3031.02		640.93		−4.729		<0.0001		***		const		−3764.26		1269.49		−2.965		0.003		***

				-		Lot		−3.62198		0.262115		−13.82		<0.0001		***		Lot		−8.13934		0.747815		−10.88		<0.0001		***		-5.88066

						AgeatSalemonths		148.635		35.6109		4.174		<0.0001		***		AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		−1.98065		0.771658		−2.567		0.0103		**		sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

				+		CED		172.557		14.6404		11.79		<0.0001		***		CED		197.262		27.3377		7.216		<0.0001		***		184.9095

				+		Milk		8.10084		9.62445		0.8417		0.4				Milk		52.7071		22.9675		2.295		0.0218		**		30.40397

				-		ME		−66.7916		9.71309		−6.876		<0.0001		***		ME		−102.202		28.49		−3.587		0.0003		***		-84.4968

				+		HPG		36.0077		16.6525		2.162		0.0306		**		HPG		−13.3790		34.9342		−0.3830		0.7018				11.31435

				+		CEM		14.3556		17.4328		0.8235		0.4103				CEM		14.9906		26.0064		0.5764		0.5644				14.6731

				+		Stay		22.7639		17.0864		1.332		0.1828				Stay		55.4899		19.6839		2.819		0.0048		***		39.1269

				+		Marb		705.041		227.877		3.094		0.002		***		Marb		516.376		422.574		1.222		0.2218				610.7085

				+		RE		1368.46		275.23		4.972		<0.0001		***		RE		815.566		208.703		3.908		<0.0001		***		1092.013

				-		BF		5207.34		2055.52		2.533		0.0113		**		BF		7644.15		2588.78		2.953		0.0032		***		6425.745

				+		CWYW		18.9165		1.35948		13.91		<0.0001		***		CWYW		28.9981		4.12663		7.027		<0.0001		***		23.9573



						R-squared		0.11396										R-squared		0.0858				Adjusted R-squared		0.083702

						Adjusted R-squared		0.111964

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 EPD Iso Model

		5678 observations

						Table 5.12 Spring 2018 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−3764.26		1269.49		−2.965		0.003		***

						Lot		−8.13934		0.747815		−10.88		<0.0001		***

						AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

						CED		197.262		27.3377		7.216		<0.0001		***

						Milk		52.7071		22.9675		2.295		0.0218		**

						ME		−102.202		28.49		−3.587		0.0003		***

						HPG		−13.3790		34.9342		−0.3830		0.7018

						CEM		14.9906		26.0064		0.5764		0.5644

						Stay		55.4899		19.6839		2.819		0.0048		***

						Marb		516.376		422.574		1.222		0.2218

						RE		815.566		208.703		3.908		<0.0001		***

						BF		7644.15		2588.78		2.953		0.0032		***

						CWYW		28.9981		4.12663		7.027		<0.0001		***



						R-squared		0.0858

						Adjusted R-squared		0.083702

						Observations		5678



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level
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Variables Coefficient Std. Error t-ratio p-value
const −3031.02 640.93 −4.729 <0.0001 ***



Lot −3.62198 0.262115 −13.82 <0.0001 ***



AgeatSalemonths 148.635 35.6109 4.174 <0.0001 ***



sq_AgeatSalemonths −1.98065 0.771658 −2.567 0.0103 **



CED 172.557 14.6404 11.79 <0.0001 ***
Milk 8.10084 9.62445 0.8417 0.4
ME −66.7916 9.71309 −6.876 <0.0001 ***



HPG 36.0077 16.6525 2.162 0.0306 **
CEM 14.3556 17.4328 0.8235 0.4103
Stay 22.7639 17.0864 1.332 0.1828



Marb 705.041 227.877 3.094 0.002 ***
RE 1368.46 275.23 4.972 <0.0001 ***
BF 5207.34 2055.52 2.533 0.0113 **



CWYW 18.9165 1.35948 13.91 <0.0001 ***



R-squared 0.11396
Adjusted R-squared 0.111964
Observations 5786



* = significance from zero at 0.10 level
** = significance from zero at .05 level
*** = significance from zero at .01 level










Variables Coefficient Std. Error t-ratio p-value

const −3031.02 640.93 −4.729 <0.0001 ***

Lot −3.62198 0.262115 −13.82 <0.0001 ***

AgeatSalemonths 148.635 35.6109 4.174 <0.0001 ***

sq_AgeatSalemonths −1.98065 0.771658 −2.567 0.0103 **

CED 172.557 14.6404 11.79 <0.0001 ***

Milk 8.10084 9.62445 0.8417 0.4

ME −66.7916 9.71309 −6.876 <0.0001 ***

HPG 36.0077 16.6525 2.162 0.0306 **

CEM 14.3556 17.4328 0.8235 0.4103

Stay 22.7639 17.0864 1.332 0.1828

Marb 705.041 227.877 3.094 0.002 ***

RE 1368.46 275.23 4.972 <0.0001 ***

BF 5207.34 2055.52 2.533 0.0113 **

CWYW 18.9165 1.35948 13.91 <0.0001 ***

R-squared 0.11396

Adjusted R-squared 0.111964

Observations 5786

* = significance from zero at 0.10 level

** = significance from zero at .05 level

*** = significance from zero at .01 level


Microsoft_Excel_Worksheet15.xlsx
2017 Composite Trait Model

		5786 observations		Table 5.8 Spring 2017 Composite Trait Model Regression Results

				Variables		Coefficient		Std. Error		t-ratio		p-value

				const		6983.96		483.477		14.45		<0.0001		***

				Lot		−3.49035		0.254194		−13.73		<0.0001		***

				AgeatSalemonths		178.839		47.3358		3.778		0.0002		***

				sq_AgeatSalemonths		−2.75989		1.17065		−2.358		0.0184		**		9.04

				CalvingTrait		−26.5800		2.15904		−12.31		<0.0001		***		7.85

				GrowthTrait		−23.1170		2.32595		−9.939		<0.0001		***		5.58

				MaternalTrait		−25.3930		3.31512		−7.660		<0.0001		***

				CarcassTrait		−17.5431		5.37513		−3.264		0.0011		***



				R-squared		0.084516

				Adjusted R-squared		0.083407

				Observations		5786



				* = significance from zero at 0.10 level

				** = significance from zero at .05 level

				*** = significance from zero at .01 level













































































































2017 R.A. Index Model

		5786 observations				Table 5.9 Spring 2017 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−17229.1		2719.26		−6.336		<0.0001		***

						Lot		−3.70089		0.264632		−13.99		<0.0001		***								data ranges

						AgeatSalemonths		136.744		41.8024		3.271		0.0011		***						herdbuilder		222				14.8		data range scale

						sq_AgeatSalemonths		−2.11997		1.00757		−2.104		0.0354		**						gridmaster		15				36.0548452221		coefficient scale

						HerdBuilder		10.6992		1.55809		6.867		<0.0001		***

						GridMaster		385.758		53.0453		7.272		<0.0001		***								differnece		244%



						R-squared		0.093082

						Adjusted R-squared		0.092297

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 R.A. Index Model

		5658 observations				Table 5.10 Spring 2018 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−10074.6		2321.39		−4.340		<0.0001		***						data ranges

						Lot		−8.44274		0.794582		−10.63		<0.0001		***				herdbuilder		235				11.1904761905		data range scale

						AgeatSalemonths		57.7495		76.0909		0.759		0.4479						gridmaster		21				12.572001802		coefficient scale

						sq_AgeatSalemonths		0.4524		2.11725		0.2137		0.8308

						HerdBuilder		19.0898		1.89212		10.09		<0.0001		***						differnece		112%

						GridMaster		239.997		41.7881		5.743		<0.0001		***



						R-squared		0.063698

						Adjusted R-squared		0.06287

						Observations		5658



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2017 EPD Iso Model

		5786 observations

						Table 5.11 Spring 2017 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value				 		Coefficient		Std. Error		t-ratio		p-value				average

						const		−3031.02		640.93		−4.729		<0.0001		***		const		−3764.26		1269.49		−2.965		0.003		***

				-		Lot		−3.62198		0.262115		−13.82		<0.0001		***		Lot		−8.13934		0.747815		−10.88		<0.0001		***		-5.88066

						AgeatSalemonths		148.635		35.6109		4.174		<0.0001		***		AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		−1.98065		0.771658		−2.567		0.0103		**		sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

				+		CED		172.557		14.6404		11.79		<0.0001		***		CED		197.262		27.3377		7.216		<0.0001		***		184.9095

				+		Milk		8.10084		9.62445		0.8417		0.4				Milk		52.7071		22.9675		2.295		0.0218		**		30.40397

				-		ME		−66.7916		9.71309		−6.876		<0.0001		***		ME		−102.202		28.49		−3.587		0.0003		***		-84.4968

				+		HPG		36.0077		16.6525		2.162		0.0306		**		HPG		−13.3790		34.9342		−0.3830		0.7018				11.31435

				+		CEM		14.3556		17.4328		0.8235		0.4103				CEM		14.9906		26.0064		0.5764		0.5644				14.6731

				+		Stay		22.7639		17.0864		1.332		0.1828				Stay		55.4899		19.6839		2.819		0.0048		***		39.1269

				+		Marb		705.041		227.877		3.094		0.002		***		Marb		516.376		422.574		1.222		0.2218				610.7085

				+		RE		1368.46		275.23		4.972		<0.0001		***		RE		815.566		208.703		3.908		<0.0001		***		1092.013

				-		BF		5207.34		2055.52		2.533		0.0113		**		BF		7644.15		2588.78		2.953		0.0032		***		6425.745

				+		CWYW		18.9165		1.35948		13.91		<0.0001		***		CWYW		28.9981		4.12663		7.027		<0.0001		***		23.9573



						R-squared		0.11396										R-squared		0.0858				Adjusted R-squared		0.083702

						Adjusted R-squared		0.111964

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 EPD Iso Model

		5678 observations

						Table 5.12 Spring 2018 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−3764.26		1269.49		−2.965		0.003		***

						Lot		−8.13934		0.747815		−10.88		<0.0001		***

						AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

						CED		197.262		27.3377		7.216		<0.0001		***

						Milk		52.7071		22.9675		2.295		0.0218		**

						ME		−102.202		28.49		−3.587		0.0003		***

						HPG		−13.3790		34.9342		−0.3830		0.7018

						CEM		14.9906		26.0064		0.5764		0.5644

						Stay		55.4899		19.6839		2.819		0.0048		***

						Marb		516.376		422.574		1.222		0.2218

						RE		815.566		208.703		3.908		<0.0001		***

						BF		7644.15		2588.78		2.953		0.0032		***

						CWYW		28.9981		4.12663		7.027		<0.0001		***



						R-squared		0.0858

						Adjusted R-squared		0.083702

						Observations		5678



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level
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Variables Coefficient Std. Error t-ratio p-value
const −3764.26 1269.49 −2.965 0.003 ***



Lot −8.13934 0.747815 −10.88 <0.0001 ***
AgeatSalemonths −15.0080 79.0434 −0.1899 0.8494



sq_AgeatSalemonths 2.72357 2.22075 1.226 0.2201
CED 197.262 27.3377 7.216 <0.0001 ***
Milk 52.7071 22.9675 2.295 0.0218 **
ME −102.202 28.49 −3.587 0.0003 ***



HPG −13.3790 34.9342 −0.3830 0.7018
CEM 14.9906 26.0064 0.5764 0.5644
Stay 55.4899 19.6839 2.819 0.0048 ***



Marb 516.376 422.574 1.222 0.2218
RE 815.566 208.703 3.908 <0.0001 ***
BF 7644.15 2588.78 2.953 0.0032 ***



CWYW 28.9981 4.12663 7.027 <0.0001 ***



R-squared 0.0858
Adjusted R-squared 0.083702
Observations 5678



* = significance from zero at 0.10 level
** = significance from zero at .05 level
*** = significance from zero at .01 level










Variables Coefficient Std. Error t-ratio p-value

const −3764.26 1269.49 −2.965 0.003 ***

Lot −8.13934 0.747815 −10.88 <0.0001 ***

AgeatSalemonths −15.0080 79.0434 −0.1899 0.8494

sq_AgeatSalemonths 2.72357 2.22075 1.226 0.2201

CED 197.262 27.3377 7.216 <0.0001 ***

Milk 52.7071 22.9675 2.295 0.0218 **

ME −102.202 28.49 −3.587 0.0003 ***

HPG −13.3790 34.9342 −0.3830 0.7018

CEM 14.9906 26.0064 0.5764 0.5644

Stay 55.4899 19.6839 2.819 0.0048 ***

Marb 516.376 422.574 1.222 0.2218

RE 815.566 208.703 3.908 <0.0001 ***

BF 7644.15 2588.78 2.953 0.0032 ***

CWYW 28.9981 4.12663 7.027 <0.0001 ***

R-squared 0.0858

Adjusted R-squared 0.083702

Observations 5678

* = significance from zero at 0.10 level

** = significance from zero at .05 level

*** = significance from zero at .01 level


Microsoft_Excel_Worksheet16.xlsx
2017 Composite Trait Model

		5786 observations		Table 5.8 Spring 2017 Composite Trait Model Regression Results

				Variables		Coefficient		Std. Error		t-ratio		p-value

				const		6983.96		483.477		14.45		<0.0001		***

				Lot		−3.49035		0.254194		−13.73		<0.0001		***

				AgeatSalemonths		178.839		47.3358		3.778		0.0002		***

				sq_AgeatSalemonths		−2.75989		1.17065		−2.358		0.0184		**		9.04

				CalvingTrait		−26.5800		2.15904		−12.31		<0.0001		***		7.85

				GrowthTrait		−23.1170		2.32595		−9.939		<0.0001		***		5.58

				MaternalTrait		−25.3930		3.31512		−7.660		<0.0001		***

				CarcassTrait		−17.5431		5.37513		−3.264		0.0011		***



				R-squared		0.084516

				Adjusted R-squared		0.083407

				Observations		5786



				* = significance from zero at 0.10 level

				** = significance from zero at .05 level

				*** = significance from zero at .01 level













































































































2017 R.A. Index Model

		5786 observations				Table 5.9 Spring 2017 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−17229.1		2719.26		−6.336		<0.0001		***

						Lot		−3.70089		0.264632		−13.99		<0.0001		***								data ranges

						AgeatSalemonths		136.744		41.8024		3.271		0.0011		***						herdbuilder		222				14.8		data range scale

						sq_AgeatSalemonths		−2.11997		1.00757		−2.104		0.0354		**						gridmaster		15				36.0548452221		coefficient scale

						HerdBuilder		10.6992		1.55809		6.867		<0.0001		***

						GridMaster		385.758		53.0453		7.272		<0.0001		***								differnece		244%



						R-squared		0.093082

						Adjusted R-squared		0.092297

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 R.A. Index Model

		5658 observations				Table 5.10 Spring 2018 Red Angus Index Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−10074.6		2321.39		−4.340		<0.0001		***						data ranges

						Lot		−8.44274		0.794582		−10.63		<0.0001		***				herdbuilder		235				11.1904761905		data range scale

						AgeatSalemonths		57.7495		76.0909		0.759		0.4479						gridmaster		21				12.572001802		coefficient scale

						sq_AgeatSalemonths		0.4524		2.11725		0.2137		0.8308

						HerdBuilder		19.0898		1.89212		10.09		<0.0001		***						differnece		112%

						GridMaster		239.997		41.7881		5.743		<0.0001		***



						R-squared		0.063698

						Adjusted R-squared		0.06287

						Observations		5658



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2017 EPD Iso Model

		5786 observations

						Table 5.11 Spring 2017 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value				 		Coefficient		Std. Error		t-ratio		p-value				average

						const		−3031.02		640.93		−4.729		<0.0001		***		const		−3764.26		1269.49		−2.965		0.003		***

				-		Lot		−3.62198		0.262115		−13.82		<0.0001		***		Lot		−8.13934		0.747815		−10.88		<0.0001		***		-5.88066

						AgeatSalemonths		148.635		35.6109		4.174		<0.0001		***		AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		−1.98065		0.771658		−2.567		0.0103		**		sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

				+		CED		172.557		14.6404		11.79		<0.0001		***		CED		197.262		27.3377		7.216		<0.0001		***		184.9095

				+		Milk		8.10084		9.62445		0.8417		0.4				Milk		52.7071		22.9675		2.295		0.0218		**		30.40397

				-		ME		−66.7916		9.71309		−6.876		<0.0001		***		ME		−102.202		28.49		−3.587		0.0003		***		-84.4968

				+		HPG		36.0077		16.6525		2.162		0.0306		**		HPG		−13.3790		34.9342		−0.3830		0.7018				11.31435

				+		CEM		14.3556		17.4328		0.8235		0.4103				CEM		14.9906		26.0064		0.5764		0.5644				14.6731

				+		Stay		22.7639		17.0864		1.332		0.1828				Stay		55.4899		19.6839		2.819		0.0048		***		39.1269

				+		Marb		705.041		227.877		3.094		0.002		***		Marb		516.376		422.574		1.222		0.2218				610.7085

				+		RE		1368.46		275.23		4.972		<0.0001		***		RE		815.566		208.703		3.908		<0.0001		***		1092.013

				-		BF		5207.34		2055.52		2.533		0.0113		**		BF		7644.15		2588.78		2.953		0.0032		***		6425.745

				+		CWYW		18.9165		1.35948		13.91		<0.0001		***		CWYW		28.9981		4.12663		7.027		<0.0001		***		23.9573



						R-squared		0.11396										R-squared		0.0858				Adjusted R-squared		0.083702

						Adjusted R-squared		0.111964

						Observations		5786



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level





2018 EPD Iso Model

		5678 observations

						Table 5.12 Spring 2018 EPD Isolation Model Regression Results

						Variables		Coefficient		Std. Error		t-ratio		p-value

						const		−3764.26		1269.49		−2.965		0.003		***

						Lot		−8.13934		0.747815		−10.88		<0.0001		***

						AgeatSalemonths		−15.0080		79.0434		−0.1899		0.8494

						sq_AgeatSalemonths		2.72357		2.22075		1.226		0.2201

						CED		197.262		27.3377		7.216		<0.0001		***

						Milk		52.7071		22.9675		2.295		0.0218		**

						ME		−102.202		28.49		−3.587		0.0003		***

						HPG		−13.3790		34.9342		−0.3830		0.7018

						CEM		14.9906		26.0064		0.5764		0.5644

						Stay		55.4899		19.6839		2.819		0.0048		***

						Marb		516.376		422.574		1.222		0.2218

						RE		815.566		208.703		3.908		<0.0001		***

						BF		7644.15		2588.78		2.953		0.0032		***

						CWYW		28.9981		4.12663		7.027		<0.0001		***



						R-squared		0.0858

						Adjusted R-squared		0.083702

						Observations		5678



						* = significance from zero at 0.10 level

						** = significance from zero at .05 level

						*** = significance from zero at .01 level






image18.emf



Price Lot Age at Sale (Months) HerdBuilder GridMaster CED BW WW YW Milk ME HPG CEM Stay Marb YG CW RE BF
Price 1.00 -0.12 0.04 0.21 0.26 0.18 -0.13 0.12 0.17 0.01 -0.02 0.09 0.02 0.14 0.14 0.01 0.11 0.13 0.10
Lot 1.00 -0.05 -0.02 0.05 0.01 -0.03 -0.05 -0.03 -0.02 -0.03 0.06 0.02 -0.06 0.06 -0.07 -0.03 0.07 0.00
Age at Sale (Months) 1.00 -0.02 -0.06 0.05 -0.04 -0.14 -0.13 0.00 0.00 -0.03 -0.02 -0.01 -0.04 -0.02 -0.13 -0.07 -0.05
HerdBuilder 1.00 0.52 0.70 -0.59 0.02 0.08 0.05 0.02 0.38 0.19 0.90 0.36 0.01 -0.08 0.08 0.17
GridMaster 1.00 0.40 -0.44 0.26 0.43 0.11 0.20 0.26 0.08 0.27 0.79 -0.07 0.26 0.36 0.14
CED 1.00 -0.80 -0.33 -0.25 0.18 -0.12 0.16 0.12 0.47 0.26 -0.05 -0.43 -0.03 0.17
BW 1.00 0.47 0.39 -0.27 0.03 -0.17 -0.10 -0.38 -0.31 0.07 0.60 0.07 -0.21
WW 1.00 0.93 -0.24 0.26 -0.01 -0.04 0.03 0.08 0.20 0.92 0.28 0.03
YW 1.00 -0.17 0.27 0.02 -0.01 0.05 0.14 0.26 0.97 0.27 0.08
Milk 1.00 0.14 0.07 0.08 -0.02 0.13 0.06 -0.22 -0.07 0.17
ME 1.00 -0.04 0.04 0.04 0.15 0.06 0.24 0.05 0.01
HPG 1.00 0.19 0.19 0.27 -0.05 -0.03 0.12 0.08
CEM 1.00 -0.03 0.08 0.09 -0.04 -0.13 0.02
Stay 1.00 0.16 0.03 -0.07 0.02 0.12
Marb 1.00 0.07 0.04 0.14 0.25
YG 1.00 0.24 -0.65 0.65
CW 1.00 0.25 0.02
RE 1.00 -0.02
BF 1.00










PriceLot Age at Sale (Months) HerdBuilderGridMaster CEDBW WW YW Milk ME HPGCEMStay MarbYG CW RE BF

Price 1.00-0.12 0.04 0.21 0.260.18-0.13 0.12 0.17 0.01-0.02 0.09 0.02 0.14 0.14 0.01 0.11 0.13 0.10

Lot 1.00 -0.05 -0.02 0.050.01-0.03-0.05-0.03-0.02-0.03 0.06 0.02-0.06 0.06-0.07-0.03 0.07 0.00

Age at Sale (Months) 1.00 -0.02 -0.060.05-0.04-0.14-0.13 0.00 0.00-0.03-0.02-0.01 -0.04-0.02-0.13-0.07-0.05

HerdBuilder 1.00 0.520.70-0.59 0.02 0.08 0.05 0.02 0.38 0.19 0.90 0.36 0.01-0.08 0.08 0.17

GridMaster 1.000.40-0.44 0.26 0.43 0.11 0.20 0.26 0.08 0.27 0.79-0.07 0.26 0.36 0.14

CED 1.00-0.80-0.33-0.25 0.18-0.12 0.16 0.12 0.47 0.26-0.05-0.43-0.03 0.17

BW 1.00 0.47 0.39-0.27 0.03-0.17-0.10-0.38 -0.31 0.07 0.60 0.07-0.21

WW 1.00 0.93-0.24 0.26-0.01-0.04 0.03 0.08 0.20 0.92 0.28 0.03

YW 1.00-0.17 0.27 0.02-0.01 0.05 0.14 0.26 0.97 0.27 0.08

Milk 1.00 0.14 0.07 0.08-0.02 0.13 0.06-0.22-0.07 0.17

ME 1.00-0.04 0.04 0.04 0.15 0.06 0.24 0.05 0.01

HPG 1.00 0.19 0.19 0.27-0.05-0.03 0.12 0.08

CEM 1.00-0.03 0.08 0.09-0.04-0.13 0.02

Stay 1.00 0.16 0.03-0.07 0.02 0.12

Marb 1.00 0.07 0.04 0.14 0.25

YG 1.00 0.24-0.65 0.65

CW 1.00 0.25 0.02

RE 1.00-0.02

BF 1.00
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Price Lot Age at Sale (months) HerdBuilder GridMaster CED BW WW YW Milk ME HPG CEM Stay Marb YG CW RE BF
Price 1.00 -0.13 0.01 0.17 0.19 0.12 -0.09 0.14 0.18 0.03 -0.02 0.05 0.02 0.10 0.10 0.05 0.14 0.10 0.10
Lot 1.00 0.00 0.00 -0.03 0.10 -0.11 -0.12 -0.12 0.04 -0.06 0.04 0.01 -0.02 0.03 -0.11 -0.14 0.01 -0.07
Age at Sale (Months) 1.00 -0.14 -0.12 0.01 0.02 -0.16 -0.16 -0.03 -0.11 -0.06 -0.02 -0.12 -0.12 -0.01 -0.13 -0.11 -0.06
HerdBuilder 1.00 0.45 0.59 -0.48 0.13 0.20 0.13 0.08 0.37 0.25 0.87 0.39 0.05 0.05 0.12 0.18
GridMaster 1.00 0.09 -0.04 0.53 0.69 0.04 0.20 0.19 -0.03 0.13 0.71 -0.10 0.60 0.46 0.00
CED 1.00 -0.80 -0.33 -0.25 0.22 -0.12 0.17 0.22 0.41 0.21 -0.02 -0.43 -0.04 0.19
BW 1.00 0.44 0.36 -0.30 0.02 -0.19 -0.15 -0.37 -0.26 0.05 0.58 0.05 -0.22
WW 1.00 0.92 -0.22 0.22 0.04 -0.08 0.00 0.16 0.12 0.91 0.35 -0.01
YW 1.00 -0.17 0.22 0.05 -0.05 0.01 0.21 0.18 0.97 0.35 0.05
Milk 1.00 0.21 0.10 0.06 0.11 0.15 -0.06 -0.22 0.03 0.08
ME 1.00 -0.01 -0.01 0.08 0.19 -0.01 0.19 0.10 -0.03
HPG 1.00 0.13 0.20 0.28 -0.02 -0.01 0.16 0.15
CEM 1.00 0.07 0.00 0.09 -0.08 -0.17 0.00
Stay 1.00 0.15 0.10 -0.09 -0.03 0.17
Marb 1.00 0.01 0.11 0.21 0.18
YG 1.00 0.17 -0.63 0.68
CW 1.00 0.32 -0.01
RE 1.00 -0.03
BF 1.00










PriceLot Age at Sale (months) HerdBuilderGridMaster CEDBW WW YW Milk ME HPGCEMStay MarbYG CW RE BF

Price 1.00-0.13 0.01 0.17 0.190.12-0.09 0.14 0.18 0.03-0.02 0.05 0.02 0.10 0.10 0.05 0.14 0.10 0.10

Lot 1.00 0.00 0.00 -0.030.10-0.11-0.12-0.12 0.04-0.06 0.04 0.01-0.02 0.03-0.11-0.14 0.01-0.07

Age at Sale (Months) 1.00 -0.14 -0.120.01 0.02-0.16-0.16-0.03-0.11-0.06-0.02-0.12 -0.12-0.01-0.13-0.11-0.06

HerdBuilder 1.00 0.450.59-0.48 0.13 0.20 0.13 0.08 0.37 0.25 0.87 0.39 0.05 0.05 0.12 0.18

GridMaster 1.000.09-0.04 0.53 0.69 0.04 0.20 0.19-0.03 0.13 0.71-0.10 0.60 0.46 0.00

CED 1.00-0.80-0.33-0.25 0.22-0.12 0.17 0.22 0.41 0.21-0.02-0.43-0.04 0.19

BW 1.00 0.44 0.36-0.30 0.02-0.19-0.15-0.37 -0.26 0.05 0.58 0.05-0.22

WW 1.00 0.92-0.22 0.22 0.04-0.08 0.00 0.16 0.12 0.91 0.35-0.01

YW 1.00-0.17 0.22 0.05-0.05 0.01 0.21 0.18 0.97 0.35 0.05

Milk 1.00 0.21 0.10 0.06 0.11 0.15-0.06-0.22 0.03 0.08

ME 1.00-0.01-0.01 0.08 0.19-0.01 0.19 0.10-0.03

HPG 1.00 0.13 0.20 0.28-0.02-0.01 0.16 0.15

CEM 1.00 0.07 0.00 0.09-0.08-0.17 0.00

Stay 1.00 0.15 0.10-0.09-0.03 0.17

Marb 1.00 0.01 0.11 0.21 0.18

YG 1.00 0.17-0.63 0.68

CW 1.00 0.32-0.01

RE 1.00-0.03

BF 1.00
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Price Lot Age at Sale (months) CED Milk ME HPG CEM Stay Marb RE BF CWY-W
Price 1.00 -0.12 0.04 0.18 0.01 -0.02 0.09 0.02 0.14 0.14 0.13 0.10 0.14
Lot 1.00 -0.05 0.01 -0.02 -0.03 0.06 0.02 -0.06 0.06 0.07 0.00 -0.04
Age at Sale (months) 1.00 0.05 0.00 0.00 -0.03 -0.02 -0.01 -0.04 -0.07 -0.05 -0.14
CED 1.00 0.18 -0.12 0.16 0.12 0.47 0.26 -0.03 0.17 -0.33
Milk 1.00 0.14 0.07 0.08 -0.02 0.13 -0.07 0.17 -0.21
ME 1.00 -0.04 0.04 0.04 0.15 0.05 0.01 0.26
HPG 1.00 0.19 0.19 0.27 0.12 0.08 0.00
CEM 1.00 -0.03 0.08 -0.13 0.02 -0.03
Stay 1.00 0.16 0.02 0.12 0.01
Marb 1.00 0.14 0.25 0.09
RE 1.00 -0.02 0.27
BF 1.00 0.05
CWY-W 1.00










PriceLot Age at Sale (months) CEDMilk ME HPGCEM Stay MarbRE BF CWY-W

Price 1.00-0.12 0.04 0.18 0.01-0.02 0.09 0.02 0.14 0.14 0.13 0.10 0.14

Lot  1.00 -0.05 0.01-0.02-0.03 0.06 0.02-0.06 0.06 0.07 0.00 -0.04

Age at Sale (months) 1.00 0.05 0.00 0.00-0.03 -0.02-0.01 -0.04-0.07 -0.05 -0.14

CED 1.00 0.18-0.12 0.16 0.12 0.47 0.26-0.03 0.17 -0.33

Milk 1.00 0.14 0.07 0.08-0.02 0.13-0.07 0.17 -0.21

ME 1.00-0.04 0.04 0.04 0.15 0.05 0.01 0.26

HPG 1.00 0.19 0.19 0.27 0.12 0.08 0.00

CEM 1.00-0.03 0.08-0.13 0.02 -0.03

Stay 1.00 0.16 0.02 0.12 0.01

Marb 1.00 0.14 0.25 0.09

RE 1.00 -0.02 0.27

BF 1.00 0.05

CWY-W 1.00
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00
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Price Lot Age at Sale (months) CED Milk ME HPG CEM Stay Marb RE BF CWY-W
Price 1.00 -0.13 0.01 0.12 0.03 -0.02 0.05 0.02 0.10 0.10 0.10 0.10 0.16
Lot 1.00 0.00 0.10 0.04 -0.06 0.04 0.01 -0.02 0.03 0.01 -0.07 -0.13
Age at Sale (months) 1.00 0.01 -0.03 -0.11 -0.06 -0.02 -0.12 -0.12 -0.11 -0.06 -0.15
CED 1.00 0.22 -0.12 0.17 0.22 0.41 0.21 -0.04 0.19 -0.33
Milk 1.00 0.21 0.10 0.06 0.11 0.15 0.03 0.08 -0.20
ME 1.00 -0.01 -0.01 0.08 0.19 0.10 -0.03 0.22
HPG 1.00 0.13 0.20 0.28 0.16 0.15 0.03
CEM 1.00 0.07 0.00 -0.17 0.00 -0.07
Stay 1.00 0.15 -0.03 0.17 -0.03
Marb 1.00 0.21 0.18 0.17
RE 1.00 -0.03 0.35
BF 1.00 0.02
CWY-W 1.00










PriceLot  Age at Sale (months) CEDMilk ME HPGCEM Stay MarbRE BF CWY-W

Price 1.00-0.13 0.01 0.12 0.03-0.02 0.05 0.02 0.10 0.10 0.10 0.10 0.16

Lot  1.00 0.00 0.10 0.04-0.06 0.04 0.01-0.02 0.03 0.01 -0.07 -0.13

Age at Sale (months) 1.00 0.01-0.03-0.11-0.06 -0.02-0.12 -0.12-0.11 -0.06 -0.15

CED 1.00 0.22-0.12 0.17 0.22 0.41 0.21-0.04 0.19 -0.33

Milk 1.00 0.21 0.10 0.06 0.11 0.15 0.03 0.08 -0.20

ME 1.00-0.01 -0.01 0.08 0.19 0.10 -0.03 0.22

HPG 1.00 0.13 0.20 0.28 0.16 0.15 0.03

CEM 1.00 0.07 0.00-0.17 0.00 -0.07

Stay 1.00 0.15-0.03 0.17 -0.03

Marb 1.00 0.21 0.18 0.17

RE 1.00 -0.03 0.35

BF 1.00 0.02

CWY-W 1.00
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						Table 5.3 Spring 2018 Bull Sales by Region														Table 5.5 Total U.S. Beef Cows as Reported to USDA On Jan. 1, 2018. Per 1,000 Head

						Region		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%				Region		Head of Cattle (1,000)		Percent of Total

						West		506		9%		$   4,179		$   8,941		$   2,201				West		2598.4		8%

						Great Plains		4350		75%		$   4,969		$   12,899		$   2,142				Great Plains		9222.5		29%

						North Central		704		12%		$   4,268		$   10,396		$   2,074				North Central		4789		15%

						Southwest		130		2%		$   4,130		$   10,619		$   2,054				Southwest		7386		23%

						Southeast		74		<1%		$   4,447		$   11,571		$   1,886				Southeast		7354.5		23%

						Northeast		4		<1%		$   3,538		n/a		n/a				Northeast		372.6		1%

						Table 5.4 Spring 2018 Bull Sales by State

						State		Number of Bulls		Percent of Bulls Sold		Average Price

						Montana		1350		23%		$   4,595

						Nebraska		765		13%		$   6,095

						South Dakota		693		12%		$   4,515

						Kansas		558		10%		$   4,828

						North Dakota		507		9%		$   4,318

						Iowa		376		7%		$   4,272

						Wyoming		349		6%		$   6,176

						Oregon		224		4%		$   4,432

						Idaho		195		3%		$   3,511

						Minnesota		163		3%		$   4,052

						Colorado 		128		2%		$   4,551

						Oklahoma		84		1%		$   4,176

						Washington		59		1%		$   5,164

						Illinois		57		1%		$   5,336

						Missouri		51		1%		$   4,277

						Texas		45		1%		$   3,703

						Wisconsin		43		1%		$   3,683

						Tennessee		31		1%		$   6,135

						South Carolina		29		1%		$   2,624

						Utah		14		0%		$   3,393

						California		12		0%		$   6,083

						Michigan		12		0%		$   4,017

						North Carolina		12		0%		$   3,546

						New York		4		0%		$   3,538

						Indiana		2		0%		$   4,375

						Nevada		2		0%		$   6,000

						Georgia		1		0%		$   12,000

						Mississippi		1		0%		$   8,250

						New Mexico		1		0%		$   19,500





Sire Code

				Table 5.6 Spring 2017 Sire Code Data

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2526		43%		$   4,113		$   9,310		$   1,907

				ET		599		10%		$   5,282		$   16,617		$   2,009

				AI		2752		47%		$   4,766		$   10,989		$   2,061						average

																				nat		$   4,298

																				et		$   5,203				$   906

				Table 5.7 Spring 2018 Sire Code Data																ai		$   4,871				$   574

				Mating Type		Number of Bulls		Percent of Bulls Sold		Average Price		Top 10%		Bottom 10%

				Natural		2323		40%		$   4,482		$   10,411		$   2,103

				ET		600		10%		$   5,124		$   13,713		$   2,168

				AI		2851		49%		$   4,976		$   13,503		$   2,131





2017 Summary Stats

				Table 5.1 Spring 2017 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,300		$   110,000		$   4,535		$   108,700		$   3,685

				Age at Sale (Months)		8.78		71.40		13.79		62.62		3.08

				HerdBuilder		-2.00		220.00		115.88		222.00		33.10

				GridMaster		44.00		59.00		50.30		15.00		2.05

				CED		-7.00		22.00		6.64		29.00		4.32

				BW		-10.70		7.50		-1.94		18.20		2.18

				WW		16.00		104.00		62.47		88.00		10.53

				YW		17.00		161.00		97.00		144.00		17.38

				Milk		5.00		37.00		21.67		32.00		4.55

				ME		-14.00		14.00		0.10		28.00		3.84

				HPG		0.00		23.00		11.84		23.00		2.67

				CEM		-7.00		14.00		4.45		21.00		2.57

				Stay		-4.00		21.00		11.05		25.00		2.95

				Marb		-0.49		2.25		0.53		2.74		0.28

				YG		-0.64		0.58		0.03		1.22		0.11

				CW		-35.00		72.00		24.87		107.00		11.85

				RE		-0.99		1.54		0.19		2.53		0.26

				BF		-0.14		0.14		0.01		0.28		0.03

				CWY-W		-2.00		336.00		184.34		338.00		39.01

				Calving Traits		1.00		99.00		44.98		98.00		21.92

				Growth Traits		1.00		99.00		39.24		98.00		26.54

				Maternal Traits		3.75		91.25		43.75		87.50		14.73

				Carcass Traits		2.75		96.25		47.22		93.50		15.52





2018 Summary Stats

				Table 5.2 Spring 2018 Summary Statistics

				Variables		Minimum		Maximum		Mean		Data Range		Standard Deviation

				Price		$   1,500.00		$   190,000.00		$   4,796.76		$   188,500.00		$   5,149.49

				Age at Sale (Months)		9.53		47.70		14.21		38.17		3.35

				HerdBuilder		-3.00		232.00		125.68		235.00		33.14

				GridMaster		41.00		62.00		50.65		21.00		3.03

				CED		-8.00		23.00		6.74		31.00		4.19

				BW		-9.50		5.50		-2.09		15.00		2.14

				WW		25.00		102.00		62.34		77.00		10.28

				YW		38.00		162.00		98.25		124.00		17.15

				Milk		3.00		37.00		19.34		34.00		4.22

				ME		-14.00		12.00		-0.46		26.00		3.52

				HPG		0.00		21.00		12.11		21.00		2.56

				CEM		-7.00		14.00		4.35		21.00		2.39

				Stay		-2.00		20.00		10.88		22.00		2.88

				Marb		-0.37		1.83		0.51		2.20		0.29

				YG		-0.51		0.50		0.03		1.01		0.11

				CW		-15.00		67.00		25.44		82.00		11.63

				RE		-0.70		1.32		0.17		2.02		0.26

				BF		-0.12		0.13		0.01		0.25		0.03

				CWY-W		49.00		329.00		186.02		280.00		38.26





2017 Correlation

				APPENDIX A-SPRING 2017 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (Months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.12		0.04		0.21		0.26		0.18		-0.13		0.12		0.17		0.01		-0.02		0.09		0.02		0.14		0.14		0.01		0.11		0.13		0.10

				Lot				1.00		-0.05		-0.02		0.05		0.01		-0.03		-0.05		-0.03		-0.02		-0.03		0.06		0.02		-0.06		0.06		-0.07		-0.03		0.07		0.00

				Age at Sale (Months)						1.00		-0.02		-0.06		0.05		-0.04		-0.14		-0.13		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.02		-0.13		-0.07		-0.05

				HerdBuilder								1.00		0.52		0.70		-0.59		0.02		0.08		0.05		0.02		0.38		0.19		0.90		0.36		0.01		-0.08		0.08		0.17

				GridMaster										1.00		0.40		-0.44		0.26		0.43		0.11		0.20		0.26		0.08		0.27		0.79		-0.07		0.26		0.36		0.14

				CED												1.00		-0.80		-0.33		-0.25		0.18		-0.12		0.16		0.12		0.47		0.26		-0.05		-0.43		-0.03		0.17

				BW														1.00		0.47		0.39		-0.27		0.03		-0.17		-0.10		-0.38		-0.31		0.07		0.60		0.07		-0.21

				WW																1.00		0.93		-0.24		0.26		-0.01		-0.04		0.03		0.08		0.20		0.92		0.28		0.03

				YW																		1.00		-0.17		0.27		0.02		-0.01		0.05		0.14		0.26		0.97		0.27		0.08

				Milk																				1.00		0.14		0.07		0.08		-0.02		0.13		0.06		-0.22		-0.07		0.17

				ME																						1.00		-0.04		0.04		0.04		0.15		0.06		0.24		0.05		0.01

				HPG																								1.00		0.19		0.19		0.27		-0.05		-0.03		0.12		0.08

				CEM																										1.00		-0.03		0.08		0.09		-0.04		-0.13		0.02

				Stay																												1.00		0.16		0.03		-0.07		0.02		0.12

				Marb																														1.00		0.07		0.04		0.14		0.25

				YG																																1.00		0.24		-0.65		0.65

				CW																																		1.00		0.25		0.02

				RE																																				1.00		-0.02

				BF																																						1.00





2018 Correlation

				APPENDIX B-SPRING 2018 DATA CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		HerdBuilder		GridMaster		CED		BW		WW		YW		Milk		ME		HPG		CEM		Stay		Marb		YG		CW		RE		BF

				Price		1.00		-0.13		0.01		0.17		0.19		0.12		-0.09		0.14		0.18		0.03		-0.02		0.05		0.02		0.10		0.10		0.05		0.14		0.10		0.10

				Lot				1.00		0.00		-0.00		-0.03		0.10		-0.11		-0.12		-0.12		0.04		-0.06		0.04		0.01		-0.02		0.03		-0.11		-0.14		0.01		-0.07

				Age at Sale (Months)						1.00		-0.14		-0.12		0.01		0.02		-0.16		-0.16		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.01		-0.13		-0.11		-0.06

				HerdBuilder								1.00		0.45		0.59		-0.48		0.13		0.20		0.13		0.08		0.37		0.25		0.87		0.39		0.05		0.05		0.12		0.18

				GridMaster										1.00		0.09		-0.04		0.53		0.69		0.04		0.20		0.19		-0.03		0.13		0.71		-0.10		0.60		0.46		-0.00

				CED												1.00		-0.80		-0.33		-0.25		0.22		-0.12		0.17		0.22		0.41		0.21		-0.02		-0.43		-0.04		0.19

				BW														1.00		0.44		0.36		-0.30		0.02		-0.19		-0.15		-0.37		-0.26		0.05		0.58		0.05		-0.22

				WW																1.00		0.92		-0.22		0.22		0.04		-0.08		-0.00		0.16		0.12		0.91		0.35		-0.01

				YW																		1.00		-0.17		0.22		0.05		-0.05		0.01		0.21		0.18		0.97		0.35		0.05

				Milk																				1.00		0.21		0.10		0.06		0.11		0.15		-0.06		-0.22		0.03		0.08

				ME																						1.00		-0.01		-0.01		0.08		0.19		-0.01		0.19		0.10		-0.03

				HPG																								1.00		0.13		0.20		0.28		-0.02		-0.01		0.16		0.15

				CEM																										1.00		0.07		0.00		0.09		-0.08		-0.17		-0.00

				Stay																												1.00		0.15		0.10		-0.09		-0.03		0.17

				Marb																														1.00		0.01		0.11		0.21		0.18

				YG																																1.00		0.17		-0.63		0.68

				CW																																		1.00		0.32		-0.01

				RE																																				1.00		-0.03

				BF																																						1.00





Composite Correlation

				APPENDIX C-SPRING 2017 COMPOSITE TRAIT MODEL CORRELATION MATRIX

						Price		Calving Traits		Growth Traits		Maternal Traits		Carcass Traits

				Price		1.00		-0.00		0.01		0.01		-0.01

				Calving Traits				1.00		-0.31		0.43		-0.17

				Growth Traits						1.00		-0.18		0.59

				Maternal Traits								1.00		-0.07

				Carcass Traits										1.00





2017 EPD Iso Correlation

				APPENDIX D-SPRING 2017 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.12		0.04		0.18		0.01		-0.02		0.09		0.02		0.14		0.14		0.13		0.10		0.14

				Lot 				1.00		-0.05		0.01		-0.02		-0.03		0.06		0.02		-0.06		0.06		0.07		0.00		-0.04

				Age at Sale (months)						1.00		0.05		-0.00		-0.00		-0.03		-0.02		-0.01		-0.04		-0.07		-0.05		-0.14

				CED								1.00		0.18		-0.12		0.16		0.12		0.47		0.26		-0.03		0.17		-0.33

				Milk										1.00		0.14		0.07		0.08		-0.02		0.13		-0.07		0.17		-0.21

				ME												1.00		-0.04		0.04		0.04		0.15		0.05		0.01		0.26

				HPG														1.00		0.19		0.19		0.27		0.12		0.08		-0.00

				CEM																1.00		-0.03		0.08		-0.13		0.02		-0.03

				Stay																		1.00		0.16		0.02		0.12		0.01

				Marb																				1.00		0.14		0.25		0.09

				RE																						1.00		-0.02		0.27

				BF																								1.00		0.05

				CWY-W																										1.00





2018 EPD Iso Correlation

				APPENDIX E-SPRING 2018 EPD ISOLATION MODEL CORRELATION MATRIX

						Price		Lot 		Age at Sale (months)		CED		Milk		ME		HPG		CEM		Stay		Marb		RE		BF		CWY-W

				Price		1.00		-0.13		0.01		0.12		0.03		-0.02		0.05		0.02		0.10		0.10		0.10		0.10		0.16

				Lot 				1.00		0.00		0.10		0.04		-0.06		0.04		0.01		-0.02		0.03		0.01		-0.07		-0.13

				Age at Sale (months)						1.00		0.01		-0.03		-0.11		-0.06		-0.02		-0.12		-0.12		-0.11		-0.06		-0.15

				CED								1.00		0.22		-0.12		0.17		0.22		0.41		0.21		-0.04		0.19		-0.33

				Milk										1.00		0.21		0.10		0.06		0.11		0.15		0.03		0.08		-0.20

				ME												1.00		-0.01		-0.01		0.08		0.19		0.10		-0.03		0.22

				HPG														1.00		0.13		0.20		0.28		0.16		0.15		0.03

				CEM																1.00		0.07		0.00		-0.17		-0.00		-0.07

				Stay																		1.00		0.15		-0.03		0.17		-0.03

				Marb																				1.00		0.21		0.18		0.17

				RE																						1.00		-0.03		0.35

				BF																								1.00		0.02

				CWY-W																										1.00






