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. , . ].t. following are resulE of applying MACE b erraluation of confotmation trair. The traia
Pcludd in this analysis were 9 of thilj {ear tlei r"isitrr*aed in the grobar harnonizacionfor'at that were ava able fron the participating cous;es,-ard the trait of overa[ q?e score (filalscore). with the exceotion of foot angre, ir* ,iaa* ;iJ; aad rear udder reigii six Luntria(CAN, USA, NLD, DiU, FRA, ad IT/l,; o,e"" useA ir the aoaysis.

Table I gives the m'rmber of.bulls ftom each coutry used in the different parc of the evaluation.Tbe total aunber of bulls from each couutry includes .riffir *iu waluadoDs born since l9E0 withsta!$ codes of 00 (unloown) or 10 (AI buli). DeregressJ proo* for 6is set of bulls were used oestimte the withia counay sire variaaces for'each tnii, ana L'estinate conelations beb,,een coutries.
The MME for deregression of prooft can be wricen as:
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where,
I.is a vector of de-regrcsed prooft
c Itl a vecbr of couttry effect (uutnown)
4, N a vecror of proofs of buls from each country (klowu)
rii. is a vector of proofs of ancestors, pnaoo. pareot grou-ps (ufoown)
A is 6e reladouship raarix

!l is tle diagonal natrix of number of daughten in each country
Z is the incidence manix.

Equatioos were solved for Y while holding rd, consunt. Btimates of wi6in counry sire variancesx'_ere dotre simultaneousry wi& the degr*tioo ori"ila, ursJ oa a singre,trait, upe.iirln" sM-RErd,procedure.

. De-regressed prooft (Banos. et.ot., lg3) wer€ laqr to arallze all bulrs assuming a zerccorrelatiotr betweer coutries. Foltowing sigurdssol ,r oL trsgO pt*rs 6n inponea luls were"includedo estimate gen*ic corretations. 
,conetitiois;, ;6il;;ing anceston in co,,,,,,on betwecn p -

of couDtries' The genetic corretuion uenveen countrii *ar t* esdnated as the ratio of the acnralcorrelation-among ancestors, and tte expected *ort*iooJ".o the anouat of infornation in theestimate' Some correlations were adjusted stightly so tnu o? resutting madx of correlatioas amongcoultries was positive definite. ThCe conaiions 
".r.-ouo used in 
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t Preseated at open session of the INTERBULL Amral Meeting. prague, czech Repubric 1995.



subset of the bulls from each country (fable l).

The across-couotry evaluation procedure was done followiag the procedure described by SchaetTer

and Zbaag (1993) and Schaeffer (199a) wirh some oodifications for the use of de.regEessed proofs as

follows.

Yr=url*ZrQgi+Zist+et

where,
I, is tbe vector of deregressed prooft ftom courtry i for a panicuiu trait
u, is a scalar of the avenge deregressed proof for &e f country
g is a vector of geaetic group effeds of phaaom parens F country
s, is a vector of rardom sire genedc effecs fur the I couatry
a, is a vector of random meaa residual ettects.
Zt at d Q are incideace oarrices

For the e\raluation, only bulls with Interbull codes of I I or 12 were used (i.e. prooft of imponed

bulls were excluded). Conversion formulas were estimated by simple regression of proofs for bulls tha
have a proof ia oae oi the two countries with at least 35 daughrcn.

Evaluadon ot'dairy sires across countries may involve oany fac'tors that would cause a genetic

correlalion of less than udry. Unlike rhe production trais, differeuces in the conformatioD traits Eay
be reiared to the defintion of 6e trait ia each coutry. Table 2 shows tbe differences i! the heritabilities
tbat each country uses for the genetic evaluation of the same trait. Table 2 also givc the estimate of the

sire variance aad assumed heriebility for each trair i! each courtry, in tbis aulysis. Tables 3-12 give

the esdnated regression equatiors for conveniug prooft of rhe traia between countries based on the

solutions to the MACE evaluations. Also given il these tables are the estimates of the correlation of the

trais benreen counries.

Many improvemenrs are plaued for the existiog procedure such as development of rdiability
calorlations for MACE. the incorporuion of pedigree hlbrmadoa on bull dams rc ittcrease the number

of ties between countries aod methods io handle composite trais.
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Table l. Number of bulls with proofs from each counay, used il MACE evaluatioos aad in
esdnadon of corretado$ between trais ia each couatrC

Prooft on imponed bulls were used to estimate correlations between trais but not in the MACEevaluatiotrs.

Used in
Bults with MAcE Buls with Yr%f I|i*#Counry Drooft evaluations Country poofs evaludioos correladons

cAN 3045 zg82 usA g?sL 9180 7ogcAN 3(X6 2982 NLD 3594 3385 l59cAN 3046 2982 DEU 2350 2l8g lE3cAN 3046 2982 FRA 4ffi 4466 iE3cAN 3W 2982 ITA t5g4. 1390 r47usA 92Sr 9180 NLD 3594 3385 tElusA 92sr 9180 DEU 2350 2L8g l9lusA 92sr 9l8O FRA ffi 4& 212usA nsr 9l8O rTA l5e4 1390 lsENLD 3ss4 3385 DEU 2350 2r8g 221NLD 3s94 $85 FRA 46 46 181NLD 3594 3385 ITA r5g4 1390 127DEU 2350 2t8g FRA 4ffi 44'6 195DEU 2350 2189 ITA 1594 l39O 133FRA 4466 4466 n; 1594 1390 r5l

'ablc 2. Ileritrbilitics aad estiEated sirB variatccs for tj?e trai6 i! crch couttry
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Table 3. Estioated prediction equations for convening prooft for Statur€ berween couatries and the

estimated correlation oi trais beryeen countdes (only shaded areas are officid)

Converting B to A Converting A o B

Courtrv A Countrv B Alpha Beta Alpha

Estimatedr
No. of correlation
buils of traits

CAN
CAN
CAN
CAN
CAN
USA
usA
USA
USA
NLD
NLD
NLD
DEU
DEU
FRA

USA
NLD
DEU
FRA
ITA
NLD
DEU
FRA
ITA
DEU
FRA
ITA
FRA
ITA
ITA

.214

.678
1.7U2

t?o

.r92
3.516

8.374
1.08r
1.006
1.648

r19

- i,u,
.103

.082

.n5

6540
5190
3883
6875
3806
6470
5163
8155
s086
3813
6805

-r /JO

5498
24'9
5AL

.88

.43

.60

.69

.56

.54

.70
1",

.78
7'

.53

.49

.66

.49

.62

-,33,, 4,54V
-17:7+ .586,'4y36:,; 

"426.
, .35i:, !.57:1.

_t:12::':: ::4A4.
-14,30 .143

-9.69 .094
.06 .817
-.23 .935

52.78 .458

98.41 3.724
97.4 3.888

101.09 7.911
91.43 7.498
-.33 1.089

99.43

102.68
-.09
.JJ

99.79
t03.42

-.08

43.76
-13.63
-t0.27
-10.,14

-1.79
.28

t Correlations were estini[ed ftom a dua set iacluding proot oD imported bulls.

TablE 4. Estinarcd prediction eEradons for convertiog prooft for Rump Angle between couaies atrd

the estimated correlatioo of trais betwee! cou[tries (only shaded areas are official)

Conveniag B to A Conveniag A to B Btimatd'
No. of correladon
bulls of traisCountry A County B Alpha Alpha Beu

CAN
CAN
CAN
CAN
CAN
USA
USA
USA
USA
NLD
NLD
NLD
DEU
DEU
FRA

USA
NLD
DEU
ERA
ITA
NLD
DEU
FRA
ITA
DEU
FRA
ITA
FRA
ITA
ITA

7t1
.093

1.353
.88 r
.390

< rst
3.739

8.813
.629

.238

.u7
2-L6l
.lot
t<l

l Rqi

9.709
.69

1.100
t lo{

til
tm

.066

. LVL

1.{99

6540
5190
3883
6875
3806
&70
5163
E155

5086
3813
6805
3736
549E
24'9
5421

.88
-Jt
.&
.69

.68

.n

.86

.74
<?
1.,

.14

.76

.n

-21.43

-9.51

-.@
-. t8

@.13
97.61

97.70

98.39
-.06

.08
98.69

100.89
.01

.18

98.81
102,.58

.04
tn

-tt7.46
-t2.79
-19.83
{.63

-10.&
.10

100.14 13.806

Correlations were esdmated ftom a data set including proofs on imponed bulls.



Table 5' Btinated prediaion equations for convening prooft for Rump Width beveen couatries aad
tbe estisated correration of trai* between countries (oniy shaded areas are official)

count y A country B Alpha Beta Alpha *ta T"J,lt 1T*["
CAN USA -.92 4-5Or: io i1-t A<^A rr<. ;.!J ,,';;;{;JQl .2O

:t6.47 , :,76 
99.82

-39.88 : .397 100.48

qAN NLD ;,:::::76,47 r;;.;r,,:::;176,', 9g.gZ .93g 5l9O .63CAN DEU .3g.Sg: ,;ili:393i 100.;g 2.320 3883 .81CAN FRA -,16 .: -i4:210 .01 .l:i6 6875 .63cAN ITA -t,l+ 4.224 .27 .220 3EO6 .80

Cowening B to A Convefting A !o B Estinxdr

.217 6540 .95

usA NLD -i:!d -.'ti e.:+ -.;;3 ::ff ::3usA DEU -8.59 .08? 9.22 10.708 5163 .83usA FRA .20 .993 _.20 .781 8155 .67usA ITA _.t7 .942 .18 1.00E 5086 .86NLD DEU 59.51 .4lo -86.30 1.850 3813 .63NLD FRA 99.08 2.679 -9.E8 .09E 6805 .30NLD ITA 98.93 4.7@ -t6.62 .l6E 3736 .82DEU FRA 100.35 8.302 4.97 .069 5498 .51DEU ITA 97.01 lo.l43 -8.56 .0E8 2429 .75FRA rta -.zt .767 .19 .754 542t .45

I Corretadons were esdnarcd from a data set iucluding prooft on imponed bulls.

Table 6. Esti'aed predicrion equadons for convening prooft for Rear L€g s€t between cou!tries andthe estinated coneradou of trais berq,een c;Bri*(ooiy snaaed Leu ;; 
"ffi.t.l) 

-

Convening B to A Convertilg A to B EstiEatedr

counry a country s Atpha Beta epm II- T?,i,!t '""TllT"
cAN usA -.4 3.703 .ll .247 6540 .7gcAN NLD , , _25.+5 .750 l0o.2t .5E9 5190 .3g!1I ?EU ,, 4s.sz, :,,,:,.,..,3+7, ioi:t; r.el3 3883 .s5CAN FRA :. .....;42, : ,.tigl+ -.iO .t7E 68?5 .61cAN rTA ,.,:1,* ,,Jil75: .;; .T7 3806 .56usA NLD _2t.47 .2r4 100.09 3.U21 6470 .58usA DEU -9.61 .$3 103.04 E.768 5163 .69usA FRA .07 1.060 -.07 .6s7 8155 .62usA ITA -.38 .84 .43 .955 5086 .68NLD DEU 70.73 .2g5 _74.36 1.73E 3813 .45NLD FRA 99.{) 3.U2g -l2.El .lzE 6805 .41NLD ITA 98.96 3.124 -19.65 .199 3736 .62DEU FRA tv2.7o lo.l52 :7.g8 .07E 5498 .55DEU ITA 98.25 7.790 _9.66 .099 2429 .51

Correlations were estimated from a data set ilcluding proog on imponed bulls.



Table 7. Estimated prediaion equuioru for convening prooft for Foot Angle betweea couffries and the

estimated correladon of traits between countlies (only shaded areas are ofEcial)

Coutrv A Counrv B Alpha

Convening B o A Couvening A to B

Beta Alpha Beta

Estimatedr
No. of correlation of
bulls trai6

CAN
CAN
CAN
CAN
USA
USA
USA
NI-D
NID
DEU

USA
NLD
DEU
ITA
NLD
DEU
TTA
DEU
ITA
ITA

.230

.636
1.930
.189

3.460
7.&

.949
1.749
.lE I
.064

l6l6
1168

8TI
1303

1420
Lt29

68r
ll07
816

.93

.56

.68

.60

.l r

.58

.80

.+J

.30

4.19 .090
.0r .930

n.$ .273
99.36 2.249
99.80 4.300

-.18
100.15

100.95
-.16

10r.04
t02.52

.00
-76-22
-18.02

{.35

Correlcions were estimated from a data set including prooft on imponed bulls.

Table 8. Estioated prediction equadons for convening prooft for Fore Udder AttBchmcnt between

countries aad the estimated correlation of traia beween couaries (ottly shaded areas are

official)

Conveniag B o A Converting A oB Estimatdt
No. of correlation
bulls of traitsCoury A Country B Alpha Beta Alpha Beta

CAN
CAN
CAN
CAN
USA
USA
USA
NI.D
NI.D
DEU

USA
NLD
DEU
ITA
NLD
DEU
MA
DEU
ITA
ITA

l6i6
l168
8n
1303

t420
tt29
| <5i
681

1107

816

.83

.51

.59

.62

.n

.76

.87

.81

.65

.68

-85.69 .852
-36.34 .354
-I.28 3:131

-19.86 .191
-8.68 .084
-.30 .n9

&.r9 .36s
97.98 3.169
96.74 7996

1l
100.7 6
103.34

.4I
100.66
103.36

.38
-t40.94
-21.10

-9.83

Jt1
.821

2.058
.245

4.1t4
10. t94

L.Z5 t

2.393
.216
.lvz

Corelations were esdmated ftom a data set including pmoft on inponed bulls.



Table 9. Estinared prediction. equadons for convening prooft for Rear udder Height bet*ee!
coultries and the estimated correlation of traits between countries (only sbadk areas are
official)

Cowening B o A Convening A to B Estimardl

country A cou$ry B Arpba Beta Alpha *" TL3' XTffi"
CAN USA :,.:::.::,t 

,, -O .3.905 .07 .z4t l6t6 .g5cAN NLD a:w.se ''.1ss t00:;; .886 u68 .60cAN DEU ,=:,,-gg.zs , :ri6 iil;; 2.0E6 Bn .63cAN ITA ,:., , -,60, ' '.t, z:t)& - --.3i 
.221 1303 .51usA NLD _20.47 .2U 100.68 3.560 t42o .67usA DEU -10.21 .098 104.87 7.676 n2g .63usA ITA _.37 .826 .47 .g73 1555 .69NLD DEU 61.61 .378 _85.10 l.E7o 681 .6NLD rTA 98.08 3.648 _19.84 .203 trol .69DEU rTA 9.73 6.625 _10.53 .rw 816 .56

Table 10.

CorreladoDs 14lgis esri'neted from a daa set including proog on imponed bulls.

Estinated rrediaion equations for convertiag proog for udder ctelt be$een couatries andthe estinared conelation of traia berween c-ountries (oqly shadrd .r*, ,. offi.id) 
-- -'

Convening B to A Conveniry A o B Bdmatedr

cou*yA couotyB Arpha. Beta arpu lJ- Tffit Xfffi"
3I usA ir.,1.3r 3.679 -.35 .268 6540 .9591I NLD '-n.s1 ' .Tn, ss.6s 1.076 51eo .73!.{N DEU ,,, .gs ,3e r6i.ii i.sto 3883 .s491I FRA ,,.'i, r.10 ,I 5:1s4: -.lt .n3 6g?5 .74CAN ITA .....i, .-.0g ', j.t2t .i0 .269 3806 .68usA NLD -2t.96 .216 101.54 4.V26 &70 .81ysA DEU -10.24 .W7 16.22 6.E05 5163 .55usA FRA -.16 r.370 .ll .609 8155 .6usA ITA -.49 .855 .58 1.056 5086 .75ryD DEU 61.08 .386 _gl.1s r.s27 3813 .65
ryD FRA rN.27 5.965 _13.03 .l3o 6805 .63ILD ITA 98.99 3.332 :2r.6 .Lts 3n6 .63
PEU FRA 103.31 ll.43o 4.7j .06s 5498 .56aEU ITA gg.gt 7.3g2 4.g5 .ror 2429 .AFRA ITA -.21 .584 .* r.sss s42r .s7

Correlations were estimated from a data set itrcluding prooft on imponed bulls,



Table I l. Estimared predictiol equuions for convening prooft for Tea! Phcrment between counnies

and the esrinated coniladon of trais between cou ries (only sbaded areas ere offrcial)

CoDverting B to A Convening A to B

Beta
No. of
buils

EsdEatedr
correladon

of traiBAlpha Beta Alpha

CAN
CAN
CAN
CAN
CAN
USA
usA
USA
USA
NID
NID
NLD
DEU
DEU
FRA

USA
NLD
DEU
FRA
ITA
NLD
DEU
FRA
ITA
DEU
FRA
TIA
FRA
ITA
MA

t<<

1.007
2.2@

lot
.236

3.n4
8.854

111

.980
1 'r1)

.151

. 191

.a3

.083
1. r08

654{)
5190
3883
6875

3806
6'4.10

5163
8155
5086
3813
6805
3136
549E

2429
542r

.93

.78

.70
9<

.75

.78

.74

.76

.84

.6

.68
??

<1

.67

:: l.(U. ,,, 3.833

, ::A.tf '.',, ,'945"
1721 , .:377:

.n 5-U23,
-,fl 3;696

-22.71 .228
-10.04 .099

-.01 1.254
-.36 .963

61.15 .319
98.24 5.007
91.@ 3.688
99.70 12.289
96.67 8.080
-.20 .745

-.26
98.32
99.18

-.15
.06

99.45
101.68

.06

-5t
-tzz.tL

-14.82
-18.60
-7.29
-7.U

11

t Correladons were estinated ftom a data set includhg prooB on imponed bulls'

Table 12. Estirnated prediction equations for convening prooft for linal Class betweeo cOuntries asd

Se estimaied correlad;r of traits beveen countries (only shaded areas ale offici9f

CoNerting B to A Conveniug A to B

Beta
No. of
bulls

Estinatedt
correlation

of traisAIpba Beta Alpha

CAN
CAN
CAN
CAN
CAN
USA
USA
USA
USA
NLD
NLD
NLD
DEU
DEU
FRA

USA
NLD
DEU
FRA
ITA
NLD
DEU
FRA
ITA
DEU
FRA
ITA
FRA
ITA
ITA

-L).+t
-7.6

.05
--J+

53.E8
99.36
98.55

101.46

.134

.014

.954
1.312
.461

4.878
7.904
8.301

-tJ
100.07
103.63

.00

100.6r
103.78

-.05
'r1

44.V2
-9.16

-9.55
-6.r2
1.52

.18

.Ltt

.89E

1.57r
r<1
rnt

5.829
10.076

.El4

.687

1.641

.095

.091

.060

.502

6540
5190
3883
6875
3806

6410
) loj
8155
5086
3813

6805
3136
549E
2429
5421

.91

.56
-)l
.68

.77

.6

.6

.76

.69

.45

.77

.41

.54

.41
91.66 13.937

-1i 1.086

Correlations were estimated from a data set including prooB on imponed bulls'
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