
PREDICTION OP BREEDING VAJ,UE A}ID

, COI,{PONEMPS rN SPAIN

ESTTXATION OP VARIANCE

By [rxED troDELS.

1983.

1986.

L992.

Sire Uodel (unpublished lesults).

Anlma] Xode] (unpubllsheat results).

1987. REI{L - El,t (Sire Xod.el).

1988. Animal Model (Official catalogue )

Changes in the roodel:

- New definj.tion of Contemporary Groups.

- Days-open effect.

-.Heterogeneity of variance correction.

- P.E.V. (modified Ueyer, 1989).

- celetic arouping (o!j.gin by sex and age)



I

CoNTEITPoRANY GROUP (CG) . TREATI.{ENT AND DEFINITTON.

RESULTS FROI.,T SIMULATION (UGARTE et L9921 .

C.G. RANDOM II.{PLIES SOI.{E GOOD PROPERTIES:

I
- ..1 PREDICTION ERROR VARIANCE.

I- .1, l,lsE WHEN G.c. > 4.

- '| cENETrc CoRRELATToN BETWEEN

PREDICTED AND TRUE BREEDING VAIUE.

I



RESULTS PROU REAI, DATA.

G.C. RANDOM II.IPLIES:

* GOOD PROPERTIES:

t BAD PROPERTIES:

(BEN GARA AND ALENDA, 79921 .

CORRELATION PEDTGREE INDEX - YD

- I EFFECTTVE NUUBER (\)/REAI NUMBER (N.)

N./ o2,

I CORRELATION PREDICTED B.V. - C.G.
FFFF'llr

ll
*o,Lf g.r. r{ A*

B.V. OF BULLS USED IN PdSITIVE C.G.
EFFECTS ARE OVERESTIUATED.



ERROR VARTANCE (02.), coEFPrcrENT OF DETERI',iTNATTON

VARIANCE FOR THE T.IODELS THAT CONSIDERED HERD-vEAR

(CD) AND RATIO OF EFFECTIVE

AND HERD-YEAR-MOBTLE SEASON

srzE (N.) AND ERROR

AS FIXED OR RANDOI,T.

l,loDEL o'. cD N./ o2 ,

HERD-YEAR

HERD-YEAR-SEASON

(MOBILE)

FI XED

RANDOT'{

FIXED

RANDOM

1,455,300

1,310.510

7 , 026 ,25O

1, 026, 500

.42

.48

-62

.ha

.044

.050

.05?

. 061



DEIVIATION (YD) FROI,{ HERD CONTEUPORARY.

MODBL

WITHIN HERD CORRELATION BETIIEEN PEDIGREE INDEX (PI = I/2 B.V. SIRE + L/2 B.V. DAr{) AND YIELD

HERD-YEAR

HERD-YEAR-SEASON
( MOBI LE )

FIXED

RANDOI.{

PIXED

CORRELATION PI - YD

.28

.38

RANDOM .40

Ft*-..----

EXPECTED WITHIN HERD CORRELATION PI-YD=.42
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CORRELATION BETWEEN SIRE PREDICTED BREEDING VETUE (BV)

CONTE},{PORARY GROUP (CG) ESTII,TATED EFFECTS.

CORRELATION BV - CG

FIXED

HERD-YEAR

RANDOI,t

.o7

. J{

.14

. JO

FIXED

HERD-YEAR-SEASON
(MOBILE)

RA}IDOM

I

L--



CONCLUSIONS:

1. USE OF C.c. AS

EVAI.,UATION IN

(Hr

RA}IDOI{ EFFECTS IN H-FRIESIAN

SPAIN TS NOT RECOI{I,TENDED

+ YS(H)- ?).

z. I'{OBILE HYS DEPENDING ON

FOR NEXT EVA],UATION.

HERD STZE IMPLEMENTED



HETEROGENEITY OF VARTANCE CORRECTION

t

r,r.ANAGEMElil:r GROUPS (MG)

CREATED FRO!.{ SII.{ILAR

I.I,AXIMUM OF 3 C. G.

- STANDARD DEVIATION FOR UG (orc):

IIITH AT LEAST 30 OBSERVATIONS T{ERE

CONTEMPORARY GROUPS (C.G.) WITH A

- _[ rvj yj +3 o pvr+ . sMr-ryr-r r . Sirr.r vr.r lr"rcrl }tl.3o-.sr,Ij_r.,5Jvj{ I

Nr = NUMBER OF OBSERVATIONS IN ttcr.

Vr = VARIANCE OF ucr.

PVr= PREDICTED VARIANCE OF I{Gr.

PVr= (CV*otlt tl2

I
Cv = COEFFICIENT

Fr = PHENOTYPIC

OF VARIATION

MEAN OF MGI

(0.19 IN SPANISH POPULATION)

(BAGNATO AND JENSEN PERSONAL COI,TMUNICATION)



II,TPROVEMENT OP COMPUTING AIGORITHMS

G.S. (100 TTERATTONES) CURRENTLY USED TO SOLVE BLUP-ANrlttAt
r,roDEL t0{8.

G.S. SLOW TO CONVERGE

UNCERTATNTY ABOUT STOPPING POINT

- SIMULATTON APPLIED TO:

- COMPARE NUMERI CA]. ACCURACY OF 6 ITERATIVE

PROCEDURES:

GAUSS-SEIDEL (GS)
JACOBI-CONJUGATE GRADIENT (JCG)
SUCCESIVE OBERRELAXATION (SOR)
SYMMETRIC SOR - CONJUGATE
GRADIENT ( SSORCG )
BLOCK (200 ECUATTONS) (BLO)
BLOCK (FIXED EFFECTS + 200 EQ)
(BLOF).

STUDY "ACCURACY OF PREDTCTIONS" DURING ITERATION

UNDER THE 6 PROCEDURES

DETERUINE STOPPING CRITERIA BY COI,IPARING

PROGRESS OF ACCURACY OF PREDICTIONS AND

ESTIUATED GENETIC TREND WITH NUMERICA.L CRITERIA

USED TO MONITOR CONVERGENCE .



- DATA SETS:

2 SIZES (s000, 20000)

SELECTED vs UNSELECTED

t ,'r- ll bn-t -5 " ;;

llb'll
(cb = y)- NUIIERICAL CRITERIA:

l/d=maxlb!-l-bnl

- ACCURACY OF EVALUATfON: - prr

L
t!/n _,, \2

- MSD = - rsl gl'
n

(ur=additive genetj.c value )(n=nunber of animals evaluated)

- ESTIUATED GENETIC TREND (b)



CONCLUSTONS:

JCG Al{D BLOCKING AI,LOW I,IORE NUI.{ERICAL

ACCUnACY BUT LARGER l{EtlORY ({x) AND CPU

TIME (4-5x) REQUTRED.

FIXING RANKING DOES NOT

NUMERICAT ACCURACY (Cd >

REOUIRE HIGH

1o-r).

OBTAINING STABLE I.{SD AND

NUMERICAL PRECISION (Cd >

b REQUIRED I{ORE

10'{) .

SLIGHTLY SLO}IIR CONVERGENCE FOR SUALLER

AND SELECTED DATA SETS.

POSSIBLE SHIFT TO JCG FOR FUTURE

EVAIUATIONS.



Cd lloslol

Ghanges in Gd during iteration
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))

Gorrelation betneen real and
predicted breeding value for bulls

during iteration
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)-.

Mean Squared Difference beteween real
and predicted breeding value (MSD) for

bulls during iteration
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Estimated genetic trend (b)
during iteration
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Estimoled genelic trend (b)
when Cd chonged one digil of occurocy
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