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IntroductionIntroduction
• AT4 recording scheme

• Implemented in Slovenia in March 2004

• Problems:
• Systematic underestimation of daily protein content
• Underestimation of high daily yields and contents
• Overestimation of  low daily yields and contents

Find a solution
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DataData
• Collected from database of Slovenian cattle 

recording scheme (83,098 cows in May 2008)
• Combinations of regular and supervision control 

from March 2004 to February 2008
• After screening 483,813 test-day records from

• 120,971 lactations 
• 89,376 cows
• 26,046 milk tests
• 5,051 herds
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Data descriptionData description
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a.m.DailyTrait
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Model 1Model 1
• Model proposed by Klopčič (2003) and Klopčič et

al. (2004)
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- DMY, DFC, DPC
- Intercept
- Regression coefficient
- PMY, PFC, PPC

- Milking interval in minutes
- Residual
- a.m. or p.m. milking
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Model 2Model 2
• Factors proposed by ICAR (2007) for DeLorenzo

and Wiggans model (1986)

PPCDPC =

)158(** −+= DIMcPMYFMDMY

PFCFFDFC *=

FM FF- Factor for milk yield - Factor for fat content
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Model 3Model 3
• Combination of Model 1 and Model 2

DFY
PFYy =
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- Factor (FM, FF, FP)
- Intercept

- Milking interval in minutes
- Residual
- a.m. or p.m. milking- Regression coefficient

DPY
PPYy =

DMY
PMYy =
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Model 3Model 3
• Estimated DMY, DFY and DPY are then

calculated with the formulas:
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MethodsMethods

Our data setM3 (t as quadr. effect)E5
Our data setM3 (t as lin. effect)E4
Our data setM1E3
ICAR (2007)M2E2
Klopčič (2004)M1E1

Factors/coefficients 
obtained from

Used modelEquation

Whole data set

Lower quartile Upper quartile
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Results (whole data set)Results (whole data set)

0.0000.975E4 (M3)

0.0000.975E5 (M3)

-0.0000.975E3 (M1)DPC (%)

0.0010.974E2 (M2)

-0.0330.975E1 (M1)

-0.0030.879E5 (M3)

0.0000.879E4 (M3)

-0.0000.879E3 (M1)DFC (%)

0.0010.879E2 (M2)

-0.0060.878E1 (M1)

-0.0010.980E5 (M3)

-0.0020.980E4 (M3)

-0.0020.980E3 (M1)DMY (kg)

-0.0480.980E2 (M2)

0.0440.979E1 (M1)

BiasrEqu. (Model)Trait

Bias detected!
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Results (upper quartile)Results (upper quartile)

-0.0000.921E4 (M3)

-0.0000.921E5 (M3)

-0.0260.921E3 (M1)DPC (%)

0.0010.920E2 (M2)

-0.0470.920E1 (M1)

-0.0070.709E5 (M3)

-0.0120.709E4 (M3)

-0.2110.710E3 (M1)DFC (%)

-0.0020.711E2 (M2)

-0.1960.709E1 (M1)

-0.0110.928E5 (M3)

-0.0140.928E4 (M3)

-0.3920.925E3 (M1)DMY (kg)

0.0800.927E2 (M2)

-0.3150.923E1 (M1)

BiasrEqu. (Model)Trait

> 22.4 kg for DMY

> 4.42% for DFC

> 3.66% for DPC

Underestimation 
with E1(M1) and  

E3 (M1)
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Results (lower quartile)Results (lower quartile)

0.0010.902E4 (M3)

0.0010.902E5 (M3)

0.0230.902E3 (M1)DPC (%)

0.0010.900E2 (M2)

-0.0210.901E1 (M1)

-0.0000.657E5 (M3)

-0.0040.657E4 (M3)

0.1950.656E3 (M1)DFC (%)

0.0020.653E2 (M2)

0.1700.654E1 (M1)

0.0030.908E5 (M3)

0.0040.908E4 (M3)

0.3290.897E3 (M1)DMY (kg)

-0.0240.902E2 (M2)

0.3470.892E1 (M1)

BiasrEqu. (Model)Trait

< 12.9 kg for DMY

< 3.71% for DFC

< 3.14% for DPC

Overestimation 
with E1(M1) and  

E3 (M1)

Underestimation 
of protein content 

with E1
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ConclusionConclusionss

• Systematic underestimation of daily protein 
content was detected with E1

• Bias can be removed with appropriate model

• The problem of bias with estimation of daily milk 
records can be solved with the M2 and M3 
• In M2 and M3 model ratio between partial and daily 

yield is used as a dependent variable
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Thank you for your attention

Be fair and 
pay as I 

earn!


