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Key Points
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Orient accuracy limits towards the goal of genetic 
improvement

Define accuracy limits 
in terms of milk 

component yield

Enable trial designs 
that evaluate 

cow-specific bias

Set accuracy limits to 
ensure useful ranking 

of high and low 
performing cows



Decisions from Milk Data
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Decisions from Milk Data 
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BreedingPredicted future 
performance

Lifetime performance

Lactation performance

Recent performance

Current daily average

Culling

Selective dry-cow therapy

Feed-to-yield

Identify high SCC cows to manage bulk tank SCC

Strategic once-a-day milking

Dry-off cow selection

Manage transition period

Detect health issues requiring intervention
Changes in daily 
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Genetic improvement

• Milk recording data is not useful for monitoring short-term cow performance
• Genetic improvement is driven by decisions made on long-term cow performance



ICAR Accuracy Limits
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2012

ICAR – Section 13 – Guidelines for On-Line Milk Analysis (2012)
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ICAR’s original accuracy limits were based 
on monitoring day-to-day production



ICAR – Section 12 – Evaluation of Milk Analysers for ICAR Certification
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2025

On-farm milk analysers used in official milk 
recording should meet ICAR accuracy 
requirements



ICAR Accuracy Limits for On-farm Milk Analysers
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Opportunity to evolve the guidelines towards a new baseline 
aligned with genetic improvement

ICAR accuracy limits for on-farm milk analysers are held 
as the standard for use in official milk recording



What is the Relevant Timescale?
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BreedingPredicted future 
performance

Lifetime performance

Lactation performance

Recent performance

Current daily average

Culling

Selective dry-cow therapy

Feed-to-yield

Identify high SCC cows to manage bulk tank SCC

Strategic once-a-day milking

Dry-off cow selection

Manage transition period

Health issues potentially requiring intervention
Changes in daily 

performance
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Genetic improvement

• Accuracy limits should ensure good measurement of long-term cow performance



The Opportunity
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Evaluate accuracy of milk component yield
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• Cows are primarily valued on milk solids production, not 
concentration

• Multiple parts of the system contribute to the accuracy 
of milk component yield

• Accuracy could be improved by enhancing any part of 
the system

• It makes sense to define accuracy limits in terms of the 
relevant cow-performance measure
– milk component yield

Milk 
component 

yield

Milk analysis

Volume 
measurement

Cow 
identification

Data 
collection

Data 
processing



Frequency Beats Precision
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Day-to-Day Variation
Cow-Specific 

Bias



Day-to-Day Variation
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Frequency Beats Precision
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Cow-Specific Bias
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Cow-Specific Bias
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Cow-specific bias is the accuracy metric that determines the 
ability to compare cows’ long-term performance



Designing Trials to Assess Cow-Specific Bias
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• Multiple ground-truth measurements for 
each cow

• Evaluate SD error of cow-aggregated data 

• E.g. a ten-day block test with milk 
recording throughout, evaluating SD error 
of cow mean



Analyser A

Why is it Important?
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• Low SD of individual test error

• Low cow-specific bias

→ Excellent estimates of short-term and long-term cow 
performance

→ Can be evaluated by bucket test

Fits existing ICAR framework

Consider two hypothetical analysers, equivalent for breeding and culling decisions



Why is it Important?
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Analyser B
• Lower cost than Analyser A

• Mediocre SD of individual test error

• Low cow-specific bias

→ Indicative estimates of daily cow performance

→ Excellent estimates of long-term cow performance

Opportunity to extend the ICAR 
framework to support this analyser

Consider two hypothetical analysers, equivalent for breeding and culling decisions



Setting the Accuracy Limit
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Set a level that allows high and low producing cows to be identified to support genetic improvement



Key Points
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Orient accuracy limits towards the goal of genetic 
improvement

Define accuracy limits 
in terms of milk 

component yield

Enable trial designs 
that evaluate 

cow-specific bias

Set accuracy limits to 
ensure useful ranking 

of high and low 
performing cows



Thank you


