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Heritability Estimates & Trait Correlations
Heritability may be defined as the portion of the differences among sire progeny groups 
that is due to genetic variation. For a trait that is 40 percent heritable, 40 percent of the 
variation in the contemporary group is due to genetics and 60 percent is due to 
environment. The higher the heritability the easier it is to make a genetic change in one 
specific trait. Since heritability is already considered in their calculation, EPDs reflect 
actual genetic differences. 
 
Heritability estimates given below are those calculated by ABRI for Pan American 
Herefords and used in this International Cattle Evaluation analysis.  
 

EPD correlations indicate how closely traits are genetically related by reflecting the 
effect that selection for one trait can have on other traits. Correlations may range from -
1.0 to +1.0. The closer the correlation is to  -1.0 or +1.0 the higher the relationship. 
 
Some genes may influence more than one trait.  For example, the correlation between 
weaning weight and yearling weight is high. This means that increases in weaning 
weight will be accompanied by a significant increase in yearling weight. A positive 
correlation means that as one trait increases the other does as well.  A negative 
correlation means that when one trait increases, the other decreases.  Correlations of 0 
mean that the traits have no relationship to each other. 
 

 Heritabilities & Correlations used in the Hereford PACE 
(Heritabilities are on the Diagonal / Genetic Correlations are above the Diagonal) 

  BW  WW  YW   SC    MM    FAT  REA   IMF MCW    CE  MCE 
BW  .43  .53  .54   .03    .00    -.15   .18  -.07   .35   -.40    .00 
WW   .20  .80   .19    .00     .28   .59   .02   .40    .00    .00 
YW   .36   .24    .00     .23   .55  -.09   .50    .00    .00 
SC    .37    .00     .05   .05   .05   .10    .00    .00 
MM     .10     .00   .00   .00   .00    .00    .00 
FAT      .30   .18   .39   .00    .00    .00 
REA    .26   .00   .34    .00    .00 
IMF    .26   .00    .00    .00 
MCW    .38    .00    .00 
CE      .10   -.50 
MCE      .10 

 
Accuracy & Confidence Range
Accuracy (ACC) is an expression of reliability of the EPD and may range from 0.00 to 
1.00. As accuracy approaches 1.00, the EPD is more reliable and can be expected to 
change less in the future as more progeny performance records are accumulated.  
Accuracy is a description of the amount of information available in the calculation of an 
animal’s EPD.  A higher accuracy means that an EPD is less subject to change as 
more information becomes available.  While the animal’s genetic merit will never 
change (it has exactly the same DNA throughout its lifetime), our ability to predict its 
genetic merit may change.  As we obtain more information on an animal, its’ 
contemporaries, progeny and other relatives we are able to do a better job of predicting 
the animal’s true merit.  This is reflected by accuracy. 
 
All accuracy may be categorized into low, medium and high reliability as follows: Low – 
.00 to .40; Medium – .40 to .70; High – .70 to 1.00. EPDs should be used to decide 
which bulls are selected while accuracy values suggest how extensively the bulls 
should be used. Bulls with favorable EPD values and corresponding high accuracy 
values can be used with confidence that they will contribute favorably to genetic 
improvement of the herd. 
Changes in EPDs can be expected to fall within the possible change interval 68 
percent of the time. In actuality, Hereford EPDs typically change considerably less than 
this level. Listed below is a table showing the possible change at different levels of 

accuracy for each trait. The potential change or Confidence Range is the EPD plus or 
minus the possible change value. The Confidence Range is simply the interval in which 
one would expect an individual animal's true EPD to fall. For most cattle, the EPDs 
should not change more than the Confidence Range from one genetic analysis to the 
next. As the accuracy increases then possible change decreases and the Confidence 
Range narrows. 
 
Confidence Ranges have been added to this Sire Summary to aid producers in 
understanding the potential for EPD changes. 
 
Confidence Ranges, Accuracy and possible change values all relate to the reliability of 
a particular EPD. For example, if the accuracy of a bull's Weaning Weight EPD is .30, 
the expected possible change in EPD is ± 9.1 lb. For a bull with a Weaning Weight 
EPD of +40 lb., the potential change or EPD Confidence Range is +30.9 to +49.1 lb. or 
rounded to whole pounds it is +31 to +49 lb. A Confidence Range is not an absolute 
limit of an EPD change, but is correct for most cattle. For example, another bull has the 
same EPD of +40 lb., but an accuracy of .90, the possible change in EPD decreases to 
± 1.3 lb. His Confidence Range would be 40 ± 1.3 lb. or in other words +38.7 to +41.3 
lb. or rounded +39 to +41 lbs. 
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Possible Change for Various Accuracy Values 
(Plus or Minus) 

ACC 
Value 

CE 
(%) 

BW 
(lb) 

WW 
(lb) 

YW
(lb) 

MM
(lb) 

MCE
(%) 

MCW 
(lb) 

SC
(cm) 

FAT
(in) 

REA
(in2) 

MARB
 (deg) 

.00 ±8.3 ±2.7 ±13.0 ±21.7 ±9.4 ±9.1 ±35.7 ±0.62 ±0.046 ±0.35 ±0.24 

.05   8.1   2.6   12.4   20.6   8.9   9.0   33.9   0.59   0.044   0.33   0.23 

.10   8.0   2.5   11.7   19.5   8.5   8.8   32.1   0.56   0.042   0.32   0.22 

.15   7.8   2.3   11.1   18.5   8.0   8.5   30.4   0.53   0.039   0.30   0.21 

.20   7.6   2.2   10.4   17.4   7.5   8.3   28.6   0.50   0.037   0.28   0.20 

.25   7.3   2.1   9.8   16.3   7.1   8.1   26.8   0.47   0.035   0.26   0.18 

.30   7.1   1.9   9.1   15.2   6.6   7.9   25.0   0.44   0.032   0.25   0.17 

.35   6.9   1.8   8.5   14.1   6.1   7.6   23.2   0.41   0.030   0.23   0.16 

.40   6.7   1.6   7.8   13.0   5.6   7.3   21.4   0.37   0.028   0.21   0.15 

.45   6.4   1.5   7.2   11.9   5.2   7.1   19.6   0.34   0.026   0.19   0.13 

.50   6.1   1.4   6.5   10.9   4.7   6.8   17.9   0.31   0.023   0.18   0.12 

.55   5.8   1.2   5.9   9.8   4.2   6.5   16.1   0.28   0.021   0.16   0.11 

.60   5.5   1.1   5.2   8.7   3.8   6.1   14.3   0.25   0.019   0.14   0.10 

.65   5.2   1.0   4.6   7.6   3.3   5.8   12.5   0.22   0.016   0.12   0.09 

.70   4.8   0.8   3.9   6.5   2.8   5.4   10.7   0.19   0.014   0.11   0.07 

.75   4.5   0.7   3.3   5.4   2.4   4.9   8.9   0.16   0.012   0.09   0.06 

.80   4.0   0.5   2.6   4.3   1.9   4.5   7.1   0.12   0.009   0.07   0.05 

.85   3.5   0.4   2.0   3.3   1.4   3.9   5.4   0.09   0.007   0.05   0.04 

.90   2.9   0.3   1.3   2.2   0.9   3.2   3.6   0.06   0.005   0.03   0.02 

.95   2.1   0.1   0.7   1.1   0.5   2.3   1.8   0.03   0.002   0.02   0.01 
1.00   0.0   0.0   0.0   0.0   0.0   0.0   0.0   0.00   0.000   0.00   0.00 
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