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Supplementary Figure S1 Regions of Slovenia as used for the breeding values prediction.
Supplementary Table S1 Descriptive statistics for censored and uncensored cows of training1 and validation data sets2
	
	Median
	Mean
	s.d.

	
	Training
	Validation
	Training
	Validation
	Training
	Validation

	Length of productive life
	  1192
	1131
	  1197
	1161
	  682
	670

	Uncensored
	  1035
	1020
	  1058
	1046
	  613
	612

	Censored
	  1501
	1346
	  1335
	1289
	  718
	708

	Number of lactations
	  3
	3
	        2.7
	2.9
	      1.4
	1.5

	Uncensored
	  2
	2
	        2.4
	2.6
	      1.3
	1.3

	Censored
	  3
	3
	        2.9
	3.2
	      1.5
	1.5

	Maximum milk yield in first lactation3
	     19.7
	20.4
	      20.0
	20.7
	      4.3
	4.2

	Uncensored
	     19.6
	20.2
	      19.8
	20.5
	      4.3
	4.2

	Censored
	     19.9
	20.7
	      20.2
	20.9
	      4.3
	4.2

	Maximum milk yield in 2nd to 5th lactation3
	     24.2
	25.5
	      24.6
	25.9
	      5.8
	5.8

	Uncensored
	     23.8
	25.3
	      24.1
	25.5
	      5.7
	5.8

	Censored
	     24.4
	25.6
	      24.8
	26.0
	      5.8
	5.8


1Total number of records in the training data set: 37 908; number of uncensored records: 18 936; number of censored records: 18 972.
2Total number of records in the validation data set: 4212; number of uncensored records: 2221; number of censored records: 1991. 
3Maximum of the first two recordings.
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Supplementary Figure S2 Survivor function (ln(-ln S0,s(t))) versus logarithm of days (ln(t)) from previous calving from cox analysis for first three lactations with vertical lines showing the boundaries for the stage of lactation.
Supplementary Table S2 Test statistics for the likelihood ratio test (-2ΔLL) for initial fixed environmental effects added sequentially in the model, degrees of freedom (d.f.) and statistically significance (P)
	Covariate
	d.f.
	-2ΔLL
	P

	d
	  5
	   226.23
	<0.001

	ry
	20
	   173.2
	<0.001

	ys
	39
	   709.0
	<0.001

	m
	80
	 1401.5
	<0.001

	afc
	  6
	       5.3
	  0.510

	ym
	90
	     103.6
	  0.156


d = change in herd size; ry = region by year of production; ys = year of production by season; m = milk yield within lactation; afc = age at first calving; ym = within year and lactation milk yield.
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Supplementary Figure S3 Raw survivor curves of the second crop daughters from the validation data set, grouped by estimated breeding values for length of productive life of their sire grouped into quartiles (highest breeding values – first quartile, lowest breeding values – fourth quartile).
