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E , and a re r andon c t o rs with nu ll 

- \h 2A02 • - Y , 

8.I'Is . 

a r(E ) ( r - 4h 2 )J 2 
-y 

or (c ) - (l-r ) ..!. 2 

Cov ( , p ' ), Cov (s , e '), an Co (p , e ') nr e 11 nu ll . h i s , of 
cou r e , i s a 

u d un r e l 

u d . 

d iti e g ne ti c el, t he t e of s ir s re s -
d , nd t he us ua l s 1 pIe r epeQ t nb ility ode l i s n _ 

h n , i n non [nbred pop 1 tion , it i . s n t h t t he a ri nee 
ofa r eco ld i ( L1; 2 + LL 2 2 • r + 1 - r )oy nat . The cov ri nce 
be t n t wo r co ds on t h 2 

( "h + r - -
"'0 2 
• y ' e co 

be t \O en a pro 

. . 0 2 • 
7..J Y 

hen t he 

ri nce b 

eny of t h i t h s ire 
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2 h 0y ' e co r nee 
n t he pro eny of t he 't h ire 
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r ecord 

. t rix 

for a s ire i n t h d i a on 1. Si. 11 rly , Z' d i on 1 

ith t he d i gon, 1 e l n t b f ng t he n be r of r ecords on 

an i nd i vidu I pr og ny . con t a i n i n ch r ow t he nu be r of 

r ecord on t he i nd i v i du 1 p rog ny of t he eire nd zer o . nd 

Z' v a re t ot 1 of r cor ds by s ire nnd prog ny , r e pec tive l y . 

I f wi h t o e a l u e s ir e wit h r e pec t t o e e r 1 corr e l a -

t e t rait f r oa r ecor d on t he ir pr o eny , a COD i na ti on of t h 

. thods of Sec ti on 6 . 4 nd 6 . 5 c n be us d . 

t ed by Hend r 0 (1976c ) . 

e t il a re pr s n-

6 . 8 . 

her e r e ome pr ac ti c 1 s it u tion i n h i ch t he ne t 

an i nd i vi du I i a non li . e r func ti on of cert a i n tra it s 

s t t ed i n Secti on 2, b 

rit o f 

ee , f or 

t pre-ex pI e , wil t on e a l. , 1968 ) . 

dic ti on au l d be t he l og i ca l hod t o use i n t h i c se , bu t it i 

unlike l y t ha t t he I qu ir d d i tri hu ti on nd it s re 

A f eas i bl e t hod i s ilab l e i f Ie j o i nt l y nor -

11y d i trihu t ed , if t h f ir t and cond n t 0 t he d i tri-

bution a e Ie , i f t he r1 f unc tion i s a pol ynoni 1 nd 

if e a r e willi ng 0 accep t a pr ed iction t ha t i s po l yn ia l i n 

y . ] n t hi case one can descri be t he p ab l e a one of bes t 

lin r pI d i c tion whe r e t he da t a ec t or a a ilab l e for pr ed i c tion 

con ta i ns e l emen t s t h t re pr oduc t 

(: 1 co t s of y . 

For ex pI , suppose t ha t t h 

nd power s of t he i nd i i dua l 

rit func tion is 
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Suppo h t ~ - [YI !i2 ] nd choose a f t h form ~ - £(g ) + 

} d YI- E(Yl)] + 2 [Y2 - E(Y2 )] + b 3[Y1 - E(Yt )] ... b 4 [YIY2- E(YIY2)] + 

[ y2 _ E (y~ )] . h n h pr d icU on of thi s form t h • min i z 

pr d icti on e rror a ri nc r quir s for it s co p t ti on tile p r 

e t e r s 

E[Ul u2 

E[Yl Y2 

E[:11 Y2 

Y I Y2 

y 1 Y 2 

u~ Yl 

y2 ] [Yl 

y2 ] [ lq 

Y2 

1J2 

Y I Y2 

Y I Y2 

y~ ] ; 

y~ ] ' ; 

U ~ ]' • 

-

Fo rt una t l y , t he xp c t a ti ons of p roduc t s of no 11y d i s tribu t d 

r and riab l can be wri tt n a func ti on of t he ean nd o f 

t he a ri nee- co a ri nee trix of a riab l c ri i nll; t he pro -

duc t . Th se c n be deriv d fro t he momen t g n r ting func ti on . 

lti ' ri t e norraa l d i s trib ti on wlth Le t t h ctor M"" 

~ and v ria nee-c o ri ance "'Il trix ' . - hen t h nt g n r a ti ng 

function froc Mood (1950) i 

xp (i.' .l:!. + _' t ) . 

s i ng t h i s func ti on , 0 r su It s r e 

E (lJ IU2) - ~ 1 ~2 + • 12 ; 

E (UI W2W3) - ~ 1 ~2~ 3 + ~ l v23 + ~2 13 + ~3 12 ; 

E (lJ IlJ W3~4 ) - ~ 1 ~2~3~4 

+ ~ 1 ~2V 3 4 + 11 o t h r t rm o f t h i s t ype 

+ V12' 34 + 11 ot her t 

E ( l U W3W~WS ) - ~ 1 ~2~3~4~S 

+ ~ 1 ~2~3v4S + a ll o t h r t r 

+ ~ lV23' 5 + 11 o t h r t e 

~ 1 ~ 2 ~3~4~S\l6 

+ ~ 1 ~2~3~4vS6 + o t her t c 

+ ~ 1 ~2V3 vS6 + ot her t r 

+ V12 3 VS6 + o t he r t e r 

t ype ; 

of thi type 

of t h i s type ; 

ty pe 

of thi s t ype 

of thi s t ype . 

pt horn and ord leo (1 959 ) . 01 ' 

s tructl ng an i ndex t o se l ec t individual 

t he prob l of con-

uch t h t t he expected 

n 

• 

PREOICTIO. OF FUTURE R CORDS -
"" l ue of 

tr it . i 

func ti on . 

t of li ne r f u c ti on of dd lti e me rit o( r 1 

rit n 11 in t h i nd ivi du 1 sc i c t d for d .fi ne.! 

Qu n H nd r on (19 76) ha e g ne r liz d t h i s met hod 

to so 1\ e t I s prob l e""! bu t it h t h an o f r co rds unknown 

an u i ng I ecord on r e l a tl r . ey c 11 this e t od " • s tr1c-

ted t 1i.ne r unb i a d pred iction . " 

Le t 1 , be t he ub c t or of dd itive g ne ti c I u on Sl:' e r a l 
..-..~ 

tra it s on t h 

U":lcorre l t d 

i th n i Dla!. nt t o p r d iet lIl ' u . -~ 

so t h t C' u . i s 
- '""l-

ith the p r i c t or 
, . 

m u ., 
- '""l-

o ' il . ha 
- '""l-

exp ctntion 

zero , and witl, t hese 2 r s tricti ons h 

o t h t 

mi n pr d i ction erIor 

... .J r i ance . The t hod for do ing thi i f ound t o be i den ti c 1 t o 

od f S i 6 4 ep t t ha t in p l ace of _~-l the _ t h 0 ect on . exc b l ock di-

a on'l l trix i u ed t ha t i s c t d fI ! ' ~o ' i:" and Z . 

6 .10. Pr ed i c tion of of S ' '8 t e 

the 

lnb! 

t ha t r nd of lI n s ha b n de riv d f 

e or i gi n 1 popu1 tion , t ha t h 

d i ng coe ffici nt , and a I nn, 

i ng l e cross s ong t h e U n s . 

line a ll ha e t he 

e t of pro~ ny i s ob tain d 

he pr ob l 1 t o pr edict 

35 

fro, 

th erit of cro (i nc 1ud i n~ t hose on wh i ch t he r e a r e no 

da t ) . I 1 t h t t he " pu r e" line da t a will not be u • 

Le t t he lIIoJe l for an obser tion on t he cr oss be t w n t he ith li ne 

us d a t h I e li ne 

y . ·k 1-J 

n t h 

x '. ,,6 + 
'""l-J~-

j t h li n 

. + d . 
1- J 

us d a 

+ r .. + 
1-J 

whe r e x ' .. ,l\_ de fi ne 
'""l-J ,,;-

t he fix d effec t In t h 

r( i ) - 0 2 ; 

d dj ) - oj ; 
Co ( . ,d .) mOd ; 

1. 1-

dr .. ) - 0 2 ; 
1-J r 

t he f 

ijk 
ode 1. 

Co (1' .. , r ' .. ) - 0 , f or i 
1-J .11. 1'1' 

.;. j ; 

VA r(Sijk) - 0 2 . 

riance - O. 

I e li ne be 
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Then t he BLUP qu ~j n for pr d i e ti ng ~, £, an ~ il re writ -

t n by f ir t writi ng I e s t squ r e equa ti ons a t hough ~ , £, n ~ 

re fix d . he e qu tion h ve t he for.n 

.': 11 .f12 .f13 .£14 i _ 1 

.fi 2 .£22 03 04 5 .!.2 
c ' _ 1 3 C 3 .£33 .f34 d .!:.3 

~h C 4 C 4 f l,4 r .!:.It 
ow aod i fy t hese equ ti on 5 fo l l ows : 

[ 
Cn ( 23 ) [I02 _Ia~d t o - - , add - "" 
f 3 f 3 3 ! O d !O~ )

-1 

O~ ; 

t o .£ It , dd ~-l where i s a trix wi t h 0 2 i n t he 
r 

di gona l s and orr ' in t he pos i t ion corr s 

pond i ng t o 1' .. wit h r . . ,' a ll o t he r e1 nt s 
l..J J 

o( 'a re zero . 

From t h ol ution t o t hese qua tions , t he pr d ict i on 0 t he .!:i t 

of t he cro of li ne of s ire i by l i ne of dac . i s 

3 . +J . +i· .. 
1.. J 1-,J 

The p r cd ictio o( t he rit of t h i t h li ne of s ire i 

crosses with a random samp l e of dan foot cr rando li ne o( 

t he pop l a tion i ' . and s i ila d y fot" t .e p d i c tion of t he .t" i~ 

of t he j t h 1· e of dac . 
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