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Long road from a need and an idea to IB4

• Experience has shown that genetic variance trends in national 

evaluations affect MACE evaluations:

– Top bulls from birth year classes with inflated genetic 

variances benefit from an upward bias in ranking

Validation of the national evaluation models for the 

heterogeneity of genetic variance needed

• How to obtain yearly genetic variance?

• Sullivan (1999) suggested a REML method for estimating 

within-year genetic variances by deriving an equation based 

on Mendelian sampling and its prediction error variance
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Long road from a need and an idea to IB4

• 2003: Beltsville meeting, Mendelian sampling method for validation

• 2003, 2005: First version of the validation test presented by Fikse et 

al., Interbull Bulletin

• 2007: Lidauer et al. suggested a FMS method

• 2011: New research project to continue work with MS validation

– Tyrisevä et al. 2011, 2012. Interbull Bulletin.

– Software for Mendelian sampling variance test

• 2014: First pilot test of Interbull member countries

• 2015-2016: MS working group active, analyses of the pilot test 

results, some modifications to the software, Version 2.6

• 2017: The MS variance validation test was accepted for official use

– During first years the test results have no consequences for 

countries, but results are collected to learn more about the 

behavior of the test
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Documentation of the method
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The original method shortly

• Estimates within-year genetic variances 

using MS term and its prediction error variance

• Fits a weighted linear regression between the estimates and 

the years under study

• Identify possible outliers that do not fit the linear trend model

• Bootstrap a 95% empirical confidence interval for a possible 

trend in the estimate

• Fit tolerance thresholds both for the trend and the outliers to 

detect only cases that have real practical impact: 

– Trend: ±2%

– Outliers: ±10% 

of the average estimated variance
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Mendelian sampling variance test

Version 3.0

• ITC recommended improvements after studying the validation 

test results of September 2017 test run:

1. ”Include an average value for MS mean in the same 

fashion as it is done for the genetic variance and include 

it in the summary output”

• There is an interest whether the test can be utilized to 

detect genomic pre-selection

2. ”Modify the outlier test so that the outlier will be detected 

from zero trend rather than from the trend line”
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Version 3.0: new output 

Yearly MS means

expressed in units of 

average genetic

standard deviation

Average MS mean

across years added

One table instead of 

two separate
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Version 3.0: new outlier test
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Version 3.0: new outlier test

• An empiricial 95% confidence interval is obtained for each yearly 

genetic variance estimate by bootsrapping 1000 samples with 

replacement and calculating within-year genetic variance 

estimates for each bootstrap sample

• If the empirical CI for tested year i does not include the average 

genetic variance, the year is labeled as statistical outlier.

• Also tolerance thresholds are considered to 

label only cases that have a practical importance: 𝜎𝑢𝑖
2 ±0.10  𝜎𝑢
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Examples of the results obtained under versions

2.6 and 3.0

Explanations of the graphs that can be printed by using R and/or 

SAS codes provided with the package

– If the trend in genetic variance is statistically 

non-significant or significant but within the 

tolerated threshold of ±2%

– Otherwise (potential problem detected)

– Statistical outliers that are also outside the 

tolerance thresholds are marked with out

Graph improvements from Version 2.6:

• Average genetic variance line added

• 95% CI for outliers added, color is blue

• Tolerance thresholds for outliers added, color is black

trend line is green,   

trend line is red
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Examples of the results obtained under versions

2.6 (left hand side) and 3.0 (right hand side) 
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Data: bulls



© Natural Resources Institute Finland

Examples of the results obtained under versions

2.6 (left hand side) and 3.0 (right hand side) 
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Examples of the results obtained under versions

2.6 (left hand side) and 3.0 (right hand side) 

13 30.8.2018
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Examples of the results obtained under versions

2.6 (left hand side) and 3.0 (right hand side) 
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Examples of the results obtained under versions

2.6 (left hand side) and 3.0 (right hand side) 
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Data: bulls
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Thank you!
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