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O 1

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



A $

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



9

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



9 D

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
'HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



$ & (

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2
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VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
'HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



9 D

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n
,n,n,n)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



" $ D D
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VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE:2§ LOGMFD2



" $ D D

2 E

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2
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" $ D D

2 E

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n
,n,n,n)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



% D 1 #

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



" $ D 1 #
DO $ 02 $

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



" $ D 1 #

DO 2

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



" $ D 1 #

D =02
VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n
VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.950, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



% DO 2
$4

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.950, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



3 DO 2 $
$4D - .B$

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.950, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2+1
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LOGMFD2

value plot
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$#
AS # £

Adjustment to model Type of c’value Degrees of P-value
test freedom

Terms included

Property by Sex by Site Wald 17.26 8 0.028

interaction

Animals within Sires have Change in 186.75 35 1.3 x 107

unequal covariance between deviance

sites

Animals within Sires have Change in 379.40 35 2.0x 10°°

unequal correlation between  deviance

sites

Animals within Sires have Change in 83.19 8 7.5 x 107°

unequal variances for each site deviance

Sires have correlation different Change in 14.02 1 0.00018

from O between Sites deviance

Sire variance differs with Site Changein  5.45 1 0.020

deviance
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VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2
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FC# $2 $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9; EXPERIMENT=Site]\
“RANDOM=(Sire+Sire.Tag).Site” RANDOM=Sire.Site+Tag; INITIAL=0.001; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
“VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2

)3



FC# $2 $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9; EXPERIMENT=Site]\
“RANDOM=(Sire+Sire.Tag).Site” RANDOM=Sire.Site+Tag; INITIAL=0.001; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
“VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
A

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2

)6



FC# $2 $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9; EXPERIMENT=Site]\
“RANDOM=(Sire+Sire.Tag).Site” RANDOM=Sire.Site+Tag; INITIAL=0.001; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
“WVSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=1(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n,n,n
,n,N,N)"

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2

)9



FC# $2 $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9; EXPERIMENT=Site]\
“RANDOM=(Sire+Sire.Tag).Site” RANDOM=Sire.Site+Tag; INITIAL=0.001; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )
“WVSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=1(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n,n,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\

MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FC# $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr” MODEL=uniform;\
FACTOR=Site; INITIAL=!(0.675,627,"550,"893,"503,\

590”,837,"528,558,493,"748,"448,544,468,485,"1259,"517,537,475,497,473,"637,"491,545,597,48
4,443\

462,"808,"520,512,448,514,427,510,450 ,"555,"531,572,584,537,520,490,589,482,"735) ;\

“CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,
n,n,n,n)"\

CONSTRAINTS=!t(n,f,n,n,n,n,n,n,n,n);HETERO=0utside
REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2

)>



FC# $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr” MODEL=uniform;\
FACTOR=Site; INITIAL=!(0.675,627,"550,"893,"503,\

590”,837,"528,558,493,"748,"448,544,468,485,"1259,"517,537,475,497,473,"637,"491,545,597,48
4,443\

462,"808,"520,512,448,514,427,510,450 ,"555,"531,572,584,537,520,490,589,482,"735) ;\

“CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,
n,n,n,n)"\

CONSTRAINTS=!t(n,f,n,n,n,n,n,n,n,n);HETERO=0utside
REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FC# $

&

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.954, 65, 93, 70, 53, 47, 112, 65, 68, 68 )

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr” MODEL=uniform;\
FACTOR=Site; INITIAL=!(0.675,627,"550,"893,"503,\

590",837,"528,558,493,7748,"448,544,468,485,"1259,"517,537,475,497,473,637,"491,545,597,48
4,443\

462,"808,7520,512,448,514,427,510,450 ,"555,"531,572,584,537,520,490,589,482,"735) ;)\

“CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,
n,n,n,n)"\

CONSTRAINTS=!t(n,f,n,n,n,n,n,n,n,n);HETERO=outside
REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FC# 2 %

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )\
CONSTRAINTS=!t(n,n,n,n,n,n,n,n,n,f)

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr’; MODEL=corr;\
FACTOR=Site; INITIAL=!(1,0.78,1,0.75,0.73,\

1,0.84,0.74,0.69,1,0.49,0.50,0.46,0.49,1,0.88,0.76,0.71,0.80,0.50,1,0.76,0.70,0.77,0.70,\
0.44,0.72,1,0.93,0.77,0.72,0.85,0.48,0.91,0.74,1,0.84,0.76,0.79,0.79,0.52,0.79,0.81,0.82,1) “;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FC# 2 %

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 )\
CONSTRAINTS=!t(n,n,n,n,n,n,n,n,n,f)

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr’; MODEL=corr;\
FACTOR=Site; INITIAL=!(1,0.78,1,0.75,0.73,\

1,0.84,0.74,0.69,1,0.49,0.50,0.46,0.49,1,0.88,0.76,0.71,0.80,0.50,1,0.76,0.70,0.77,0.70,\
0.44,0.72,1,0.93,0.77,0.72,0.85,0.48,0.91,0.74,1,0.84,0.76,0.79,0.79,0.52,0.79,0.81,0.82,1) “;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,N,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FC# 2 %

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ]| MODEL=uniform; FACTOR=Site;\
;HETERO=outside; INITIAL=!(0.95, 65, 93, 70, 53, 47, 112, 65, 68, 68 );\
CONSTRAINTS=!t(n,n,n,n,n,n,n,n,n,f)

VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] “MODEL=unstr”; MODEL=corr;\
FACTOR=Site; INITIAL=!(1,0.78,1,0.75,0.73,\

1,0.84,0.74,0.69,1,0.49,0.50,0.46,0.49,1,0.88,0.76,0.71,0.80,0.50,1,0.76,0.70,0.77,0.70,\
0.44,0.72,1,0.93,0.77,0.72,0.85,0.48,0.91,0.74,1,0.84,0.76,0.79,0.79,0.52,0.79,0.81,0.82,1) “)\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,N,n
,n,n,n)”

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2
0 0O O " 01 01l



FC# 1 $

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; | “MODEL=uniform” ;
MODEL=diagonal;\ FACTOR=Site;\

“HETERO=outside;” INITIAL=!(0.95%, 65, 93, 70, 53, 47, 112, 65, 68, 68")
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



FO H :

VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] “MODEL=uniform; " MODEL=
diagonal;\ ;FACTOR=Site; HETERO=outside; \

INITIAL=!(*0.95,” 65, 93, 70, 53, 47, 112, 65, 68, 68)
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring; PSE=differences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2



9
VCOMPONENTS [FIXED=Property*Site*Sex; FACTORIAL=9] RANDOM=(Sire+Sire.Tag).Site;\
INITIAL=146.75; CONSTRAINT=n

VSTRUCTURE [TERMS=Sire.Site; FORMATION=direct; ] “MODEL=uniform; ” MODEL=
diagonal;\ ;FACTOR=Site; HETERO=outside; \

INITIAL=!(*0.95,” 65, 93, 70, 53, 47, 112, 65, 68, 68)
VSTRUCTURE [TERMS=Sire.Tag.Site; FORMATION=direct] MODEL=unstr; FACTOR=Site;\
INITIAL=!(627,550,893,503,\

590,837,528,558,493,748,448,544,468,485,1259,517,537,475,497,473,637,491,545,597,484,443
\

462,808,520,512,448,514,427,510,450 ,555,531,572,584,537,520,490,589,482,735) ;\

CONSTRAINTS=!t(f,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n,n
,n,N,N)

REML [PRINT=model,components,deviance,waldTests,monitoring,means; PSE=alldifferences;\
MVINCLUDE=*; METHOD=ai; MAXCYCLE=25] LOGMFD2
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Estimated parameters for covariance models

Random term(s)
Sire.Site

Factor
Sire
Site

Model(order) Parameter Estimate s.e.

Identity - - -
Uniform het thetal 0.9544 0.0325
Scalerow 1l 64.64 38.13

Scalerow 2 92.22 54.95

Scale row 3 68.69 43.37

Scalerow 4 52.55 35.20

Scalerow5 47.39 39.81

Scalerow6 112.5 60.5

Scalerow 7 64.65 39.79

Scalerow 8 67.66 37.42

Scalerow9 67.86 40.86

3?
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Sire.Tag.Site Sire
Tag
Site
& (
2 $

Identity -
Identity -

Unstructured v_11
V_
v_22
v_31
v_32
v_33
v 41
v_42
v_43
v_44
v_51
v_52
v_53

627.0

9.8
892.8
503.4
590.2
837.1
527.7
558.0
492.9
747.8
448.1
544.4
468.3

fixed
29.6
70.7
30.4
50.7
70.3
25.4
44.0
41.9
55.5
44.6
62.5
59.1



0 $# & ( '
$+

v_96 490.1 33.9
v_97 588.9 47.3
v_98 482.6 29.9
v_99 735.2 53.8

Note: the covariance matrix for each term is calculated as G or R where
var(y) = Sigma2( ZGZ'+R ), i.e.  relative to the residual variance, Sigmaz2.

Residual variance model

Term Factor Model(order) P s.e.
Residual Identity Sigma2 0.00000182 _0.000000149

# 1 3
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H2 - T B 23,
H-: B 2J:.. 2- GH A 2J:
2 " 2 .
H2 -C# - T 1B 2J:...
H-:B2J:.. T2 -C#H# - .G(H A
2J::
H-:B2J:. "?2K3 7 2- L G# A
= ( o
H C# - B 2J:.. ?K3" - L C# -
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2 " 2 .
H2 -C# - T 1B 2J:...
H-:B2J:.. T2 -C#H# - .G(H A
2J::

H-:B2J:. "?2K3 7 2- L G# A

= ( o
H C# - B 2J:: ?K3" - L C# -

39






Log of Mean fibre diameter2 2nd Shearing
Between animal SD (se)

O O

0.032
0.034 (0.0013)
0.038 (0.0014)
(0.0016) Q O
Q 0.037
0.037 0.034 (0.0015) Q

(0.0015) (0.0014)
0.048

(D (0.0019)
0.039
(0.0016) O

0.040
(0.0017)
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