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Inveeclgactons by Sorenscn and Kanrrrdy (19g5, JDS, 6g: 1770) an. Wad.s acaI' (GEB' Hay 1992a) reveersd chat hetcroganlous rtthrn-hard-varlance does extsrfor type tlairs !n Ganarrlan norsrerns. '-iii]lqn"r,try, 
,nade ec al. (GEB, May1992b) corracted four conforration 

""ric" roi t 
"t€!og6n.ous varlance vra the HrllMrchod (H!ll, AnlD. prod.. z 39: 473, feSA) anJ coupaled soluclons and proofs Eoche currenc (unadjusEed) syscetr. the 'resulis 

suggested. that heterogeneous
;;:ii;i.f 

soall and does not causa subscanclal olsr-anking frl' cir. C.."alan lypc

Ncvertheless, adruscoent .for hcterogansous wlchtn-herd varlance is bsrngconsldored for che Jan'iary 1993 \rpe rvern!i-ioi-B.r-, in lighr of slnirar changesproposod for the producrion Evaluicton Sveceu.

The obJecclves of rhis s Eudy a:c

1. To derlve a bei_ler ne.chod of predlcclng crue \dlEhln-herd varianceswhlch can be u.eed :n che Hill 
"a1,i"c""ne". 

-' '-'

2. To coupar€ rile orflelal _(unnodlfled) July LggZ Holsteln TyDe

il:ifi:i::: :::L:'::" derlved rroo the ';. ;;;, ;;;;. ;;;;.';;i'"r'il'

Backrround

Tha Hlll Berhod 
- 
.":f1":- _a.Uusring obsewattons uslng rhe rrlchln-hsrdphenotyplc warlancc. Hericabuic!-es, ch'crcforc, alc assu&ed cor*Ea'c acrossherds. Soransen and'Ken.ady (19g5) have lndlcaced, thts to be the cs,se rn EosctypE clalcs.



AdJustuen! of thc data by che HiIl Derhod requlres esti.Eacss of che within.herd standard d6vlatlon, tecluse uany herds have s'^ll nuubers, these within-herd standard deviarions ihourd be rJgrassed to,!ra!d sooe regtonal vaiu.. Thefollowlng nethod has been proposed for the productron cralts -(Roblnson, 
GE! }tay1992).
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Thac ls,- the regressed 

- 
herc-year-parity varlancc for productLon crslcs isestloared as the welghced neal of vailatton in that fr"ra-y'".. - p.ri.y, irl.l..lo"ln adj acen!, years for rhe.sane herd-perlcy, and. region_yca;-p;"it;;rtaace. fn"onry unrcsorved probretq.rs^ co deter'lne'ii:e appr-opriai" 

""ighi"'co 
-,rr!"tor 

rt"regionar prlor and herd lnfornatron. tha u.s.ri.e. producllon evalus,tion sysce',for exanple, uses a siroiler Eechod bur !rt::.l dtfferenr ,;l;;;i";al,t-Gans andVar8aden, JDS: 4350, I99I):

- 
ApproprlEEe uelghcrngs can be decertrlned lf one eourd dis:lnguish Derreentrue inter.herd varlance and saopllng errors. The approach of the presenE sEud.y!s co estl'ate bolh the herd ina irror varlance cotrponents, eccormEing forreglon, round and clessrfler effects. Resurtlng 35tL0ates of the herd effeccsare BLUP (flxed effeccs ara accounEed for) "ni. ar" siutlai .;, il pelhapstldier, chen the approach propoeed ebowe for productlon lra.lts.
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ltrB data cdnslsrBd of 1,092,3g7 obserrracions for finar crasg score froo che
{$y-19rz run of rhe t)T)s avaruattons. tteso'daca wers transf,orDed to l_100(Snell) scalc, prc-corrcctcd -for agc Bnd stage of laccaclon cffecca, andexpEessed a3 dovir,tas froo thclr uean-.

A second data sec ras construclgd of standerd devlaiions of finar crassscote for Eech Herd-Round- clacs_l-ficr (HRc) subclass, Afte! t."o.roj i!r+ m,c"wlch slngla obsarvatlons, 103 563 HRCs renafn.J. A llneat nodel was fttted, toEhis daEe 
'ec, cr€alin. herds as ranaoo efricci. rhe ob"erv"tions (HRc s.andalddrvlarlons) "r" r"p."c-"d. orr"" ,o,rr,d", ir..-r-"glr" a estbaro of the herd, varlanceco'ponenr can be obrarncd, lhe foll0vrng lincar uodcl r"" titc"a 

"" io-g'x.*i,n,-Ilkelthood (Table 1):

l.t6.tar!a1s and l{etho&

whcre,

l
ora."r..,=F +Fourd f CJaesi t!ex 5+Regionr+ 11sy 6r+b (Ig.i56,) +e1y11,

- lndiwidual HRC standard devlarion

Oaa,".r.r.'0.xorindr +C-lassf f,jer1+RegDonr+ae?4,,

I

p - overall nean standard devlaclonRound. - fixed effecc of che jch ,orlne (f_f,Z.,.Zf)classlfler{ - flxed. effecc or Eh6 jEh classlfier'(J-I.Z:.,24)
l"g1o"" 

- - flxed. effecc of .t," '*.i iegron <t-r,z...slHard1, - landoE affec! of Ehe J<ch hlrd nestej wlrhin the -l th legionb - Linear effect of nuober of "or" 1n each HRCNrtrrr - nuDber of anlEels 1n each HRCetJtr- - randoo regldual effecc

A stEulated dats. se! rrlth tho s a.Ee data struclure as tha origlnel d.ata secfroo tho July 1992 run of rhe ryp. 
"r'.trr"ir;;;- """ crealcd, wlth hornogeneousslthLn-herd vartances . IJhen conpared to rhe f lEld a"c, ,.c, - til-s-lrrz." 

"r,lndlcacton of how much _of " problu, "*rri" tro. i;;;_;";'d i"?r?*rrr"o.r"varlanca' Thac is, rc r.rourd.. tndlcace what proloraion of nlthi-n-herd varlance lsrandon a.nd what proporElon ls really Oue to hera.

In addltion co an estimate of the herd varlance coDponenC, ]{axlnurnLikelihood provided the best estltrate og th"""-h"ra standard aevtactons (BLUP).Thess BLU' sslr'ares are arready correcced roi arr **"J "ri""i"-ii"iii", ,",*aand crasslfler) and aie.regressld. by the rerativs s.Eount of rnforoacion (nroberof rounds of herd aata) ind uy 
-ctre ;pp;;;;i;;" valience rarto. lhese ELU'estlEaces of, rndlvidual herd stindard d;;'";to;; have 6 neall of zero, and can beused !o conscruct escr.nacas of che expccc.d h;;; scan.ard devlation, as folrows:

(1)



i::iT:,:t1".::1""'r"r":..;.."". l",."rij.lli",,sr in rh€ presanr ,*ay, .r,. forlourng

oo1,o,r-.-=0 +fie?d',

The origlnal daca ser t::,T_._n"_,r_"f,, 1992 r./pe evaluaclon run lrac adJusred ustngthe Htlr for.ura ' erooloylng the ircrd sranLro a".'r...ioi r" - 
r-".-r-rx?""o a" <zlabowe ' Albei'' (1) uouri-piog"ury p. .i"-.frt.prt.le escl'.t3 ro ursd If suchan adJu6tucnr ls topleroenEed into .i.," cyp"-li"ruarion sysreo.

RcEultE

the rEsulce (Table 2) rndrcate tha' heterogensous nlthln-herd vallance !s;:"":.il:ol";.:::"'"T" Eralcs' rt'" '"f""."liii.v "r ''.'a.,.ii.o"l-""1-ro*.,a .o

Hoerever, lf adiusgoent for lnter-herd vartance ia rralranted (Eo beconalssenc wlch rhar rg fone t"r proau"aioi cralcs), BLUP esEttrs.ces of rhelndlwldual herd standard. a..'t"cr 
_ons 

'.ey u.l".a ir, *,e' niii- t"-;";. =h" 
d.ara /\(r 092 387 records) froo.rhe. ;ury-res',z .""-"?'_"r.," TJDe evaruarion sysceo easadjusrad u6ing ch6 Hilr oethod, 

"-ir"yi.u;; ;Lry esritrares of che herd'srandard,daviasl.ons and results are presented !n Tables 3 and 4.

or...r.fiir""r"tTttt":n l"-1"_"" ^ch9- 
gwo sysreEs are high, as expecEed. The

*::_a:" =";..#;j';:";"""'.".1;::;"j:.;:i:,:i,;T"'1"s"",:*r::*{1""*""1 '*:
::::::" oi lar.ge changes in proofs i-s g,rrrrrj. 

,hecerogeneous lierd var"ian.e is no! nacass"," ,jr" #1"".111::."" 
adiusbenr for

do€6 not
by u6 lng

(NNASIIJ? )

Ona assuoptlon of chis
stEnifja,'.r,.t_ ^,,^- _^-.-:!p.oach 1s chat elchln-held varlancochange slgnificanrly o.'" r .o.,r,Jll--; ; "':"::':'. 

vrEnln'nerd varlance
[ore soDhlsclo".o" -.,.*,].t, ^rounds 

. lalg eEsu'ption can be .rr."rli-"i
?!::"ff 

nl#',1""'"i::'",'o1o,o"^"-1"-h::il;ilG;ril'""^:;J.'"T";i;;(stloup and t{ulttze, tgSf, Ar"i. ;;";::';;: i;?

Conclusions

The results above

l::.1::". i". .,o5-";."n:i:FiJiff:'*:r::"i:::*1i".1"r.""rT.r"?.""."" ;..;:il,:"iiaor us!trenr !s deeoed neccssary rn !r" r,rcrri", 
-iiup 

".atr"ces of che herd scandard

iiiiiiI:-;'i'.i,""'L :;.i"*::]i::i'"""".'ariance. ri "looiJ i. oo""a,
increases coupuclng t[e. y detrandlnt and sitrlficancly

The ral,aclvo veisld€vlarion ;p;";;; ;.='i'lt.ltJT t';:".:j...t""ffl p-rtor versus lhe h6rd siandard
(Appendlx ri; 

""a ril Jc.na.ra devlatton "r;n.t*flll.- _due 
to re8ion uas .z3gr nard, cs



Racomcndatlonq

-rf . and when, an 
"aj.'"a""rra^ for heterogEneous withln-held variance rs tobe Lnpleroented for productr.on trai.ts, 

". "trt r".i procedule shourd be {-plcncntedf,or conforoetion tralts. pe proposc ctro pr.""a*"" dascrlbed abowe be used toadJusr all 31 conforoation trarrs tn tha Hilstein breed,, us lng appropriate her.
:.T,i"i"_"_1Ji: diffarenr) for each crair. ii-..y no. be posstble ro iEplenen!sucn a procad'ure 1n lhe soarl breeds due to strall ntrobar oi herd.s and aiiflcurryln gatttnt colrweltence.

Tab1e 1. Anelysls of varlanca for llRC scand,ard devlation.

I
I

I

-{
Round
CIass ifier
Reglon
Cova!iate

Error

1248 . 3
otl t
104.2

10162.7

12 1

94,95"
74.06"

l+

I
103 514

" P<.01

Table 2. EstlEatsd coEpon6nts of vallance.

FleLd data Sloulated data

i dlt.ra
ooataot

o2.t ot / o2t.rd

0 .4308
13.1410

0.0000
L4.397 6



Table 3. Correlallons basneen
obcalned afear adJuscing data

proofs obcalned under the current
for hatsrogeneoue herd, varlance.

systeD end thos€

llnal Claes Score

Bull EoluElons

BuIl proofs

Coti lndexas

23 774

23 774

1 095 849

.tw

.997

Iable 4, Frequency disrributlon
repeatabllity) and cor Lndexas
heceroganaous variance.

of changes ln offtclal slre(>202 repearab!llcy) afcer
Proofs (>551

aauusclnt for

Change

tndexes

-4
-J

.i

I
2
I
4

0
0
0

LZL
3305

149
0

0

1
1

96351
99 315 3

6340

0



Arblcrary asslgrulanc of grovlnc65 to reglons, and artloates of leglonal effect
on the 6tand€,rd devtatlon fo! f,lnal class score.

Retlon P!ovlnce Solutioa

't

3

Orrtario
Qu6bec
Na!, Brunsulck
Nova ScoEla
DFT

Neufouldland
NITT

9eskacchcwen
Alberta
Brlrish Coh:ubla

509 859
351 310
48 870

95 110

79 540

0 .1975
0.2692

0.0000

LZ..+OLt

I
-t

Ovarall oean standard deviatlon for FS 1084 789

t



Herd Standard Deviation by Herd Mean
B. C.
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Herd standard Deviation by Herd Mean
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Herd Standard Deviation by Herd Mean
Ontario
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Herd Standard Deviation by Herd Mean
Prairies
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Herd Standard Deviation
Quebec
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Herd Standard
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Herd Standard Deviation by Herd Size
Maritimes
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Herd Standard Deviation by Herd Size
Ontario
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Herd Standard Deviation by Herd Size
Prairies
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Herd Standard Deviation by Herd Size
Quebec
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