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PREFACE

The current MREMLEM version (12/15/2001):

1) is nodular, largely witten in FORTRAN 95, and makes extensive use of
dynam ¢ memory allocation

2) modifications done during 2001 were tested with small beef and dairy
mul ti breed data sets from Col onbi a, Thailand, and the USA,

3) can analyze beef and dairy cattle data using calf-dam (i.e., animl),
sire-maternal grandsire, and sire nodels,

4) accounts for intra and interbreed direct, maternal, additive,
nonaddi tive (intralocus) genetic, and intra and interbreed environmental
effects,

5) uses regression to account for additive and nonadditive intra and
interbreed genetic group effects,

6) can handl e any nunber of base breeds, restricted solely by the memory
requi rements (which could be substantial),

7) needs to account only for the breed group conmbinations present in the
existing animals in a nmultibreed data set, not on all possible
combi nati ons of parental breed group combinations,

8) computes additive and nonadditive genetic, environmental, and phenotypic
covariances for pairs of breeds and for all breed group conbi nations
present in a nultibreed data set,

9) generates multibreed additive, nmultibreed nonadditive, and tota
(additive + nonadditive) genetic predictions, or nmultibreed additive,
intra and interbreed nonadditive, and total genetic predictions,

10) has a flexible interface to define fixed environmental and
regression genetic group effects,

11) accepts any number of main effects, and up to six |levels of nested
and cross-classified fixed effects,

12) allows fixed effects to be all subclass effects (1s and 0s) or a

combi nati on of subclass and regression effects (1s, 0s, other nunbers),
13) generates outputs of estimates of covariance conponents and



genetic paranmeters and of genetic predictions suitable for printing
m meogr aphs, and

14) generates a file of genetic predictions suitable for further
anal ysis using other conmputer packages (e.g., Quattro Pro, Excel).
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NOTE: Because the MREMLEM system i s under continuous modifications and
enhancements it will contain bugs that are likely to show up during the
anal ysis of new data sets or unusual nmodels.
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PROGRAM CHARACTERISTICSAND COMPUTING ALGORITHMS

1) The MREMLEM program computes additive and nonadditive direct and
mat er nal genetic and environmental variances and covariances in inbred
and noninbred multibreed populations composed of ANY NUMBER OF BASE
BREEDS

2) The estimation procedure used is Restricted Maxi mum Likelihood (REM,
Patterson and Thompson (1971), Biometrika 58:545; Corbeil and Searle
(1976), Technonmetrics 18:31).

3) Computations are carried out usi ng a Generalized
Expect ati on- Maxi m zation (GEM) algorithm (Denmpster et al. (1975), J.
Royal Stat. Soc., Ser. B, 38:1). A description of the covariance

component met hodol ogy which this computer programis based upon is given
in Elzo (1994), J. Anim Sci. 72:3055-3065, Elzo (1996), J. Anim Sci
74:317-328, and Elzo and Wakeman (1998), J. Anim Sci. 76:1290-1332

4) Covariances are estimted using a two-step procedure. Firstly, the
Chol esky elenments of the genetic (additive and nonadditive) and
envi ronment al covari ances are esti mat ed usi ng a Generalized

Expect ati on- Maxi m zation (GEM algorithm Secondly, covariance matrices
and matrices of genetic parameters (heritability and interactibility
rati os, correlations) are conputed.

5) Convergence criterion vcconv = sqrt(ssdif/ssiml), where

ssdif = sum of squares of differences between absolute values of
covari ance estimates in GEMiterations i and i - 1, and

ssimlL = sum of squares of covariance estimates in GEM iteration i -
1

6) No standard errors of estimation of covariance conponents are conputed.
7) In addition to estimating covariances, the MREMLEM program conput es:
a. ratios of variances (heritabilities, interactibilities),
b. correlations (additive and nonadditive genetic, environnental, and
phenotypic), and
c. additive, nonadditive, and total genetic predictions for al
animals in the nodel.
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PROGRAM FILES (Written by M. A. Elzo, 2001; unless other wise noted)

comon99-R0O1.f90 = nodule with the definition of global variables, parameters,
dynam ¢ and static arrays, conmputation of menmory requirenments.

commonproglimf90 = nodule containing the default programlimts.



commonsubr. f90 = nodul e containing subroutines used by all other nodul es.
convergence. f90 = nodul e that computes the GEM convergence criteria.

def prepmme. f90 = modul e that reads pedigree and data files, and sets ups the
structure of the m xed nodel equations according to the model used.

fspak99-R01.f90 = nodule containing the fspak subroutines (Perez-Enciso,
M sztal, and El zo, 1994).

ki ndsnreml em f90 = nodul e that defines the kinds of variables used in MREMLEM

mmedi rsol . f90 = nodule that compute direct solutions for the mme using the
sparse matrix algorithm from fspak.

nrem em _covest 2b. f90 = nmodul e that conmputes 2-breed nmultibreed covari ances and
genetic parameters for nbgcom parental breed group conbinations.

nrem em covestnb. f90 = nodul e that computes mbreed nultibreed covari ances and
genetic paraneters for all parental breed group combinations, for m > 2,
present in a nultibreed data set.

nrem em Estep. f90 = nodul e that perfornms the computations of the E-step of the
GEM al gorithm (prediction of additive and nonadditive genetic values in the
m xed model, i.e., solve the mme).

nmrem em Mstep.f90 = nodul e that perfornms the computations of the Mstep of the
GEM al gorithm (estimation of base additive, nonadditive, and environmental
covari ances).

nrem enmpr0og99-R01.f90 = main program used to read paraneters and to control
the specific subroutines that estimate multibreed covariance components and
that predict genetic val ues.

subrlibrary.f90 = mpdule that contain generic subroutines used by all other
modul es.
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MODIFYING THE SIZE OF THE PROGRAM

The size of the program will be automatically modified for nmost variables
t hrough dynam c allocation of resources. A few default parameters are still
being defined in input file iproglim (defined below), but this file wll
likely be elimnated in future versions of MREMLEM
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MODELSFOR THE MIXED MODEL EQUATIONS

CALF-DAM (animd model = AM)
SIRE-MATERNAL GRANDSIRE (smgs modd = SMGSM)



SIRE (sire modd = SM)

FIXED EFFECTS

1) Any nunmber of main effects, e.g., contenporary group.
2) Up to six cross-classified effects, e.g., age of dam x sex of calf
interaction (subclass and regression effects all owed)
3) Up to six nested effects, e.g., Age of damwithin breed group of dam and
sex of calf (subclass and regression effects all owed)
4) Additive genetic regression groups (direct, maternal separately)
a. Additive breed group of calf and dam (AM
b. Additive breed group of sire and nmgs (SMGSM)
c. Additive breed group of sire (SM
5) Nonadditive genetic regression groups (direct, maternal separately)
a. Intralocus Interbreed Breed Group of Sire ~ Breed Group of Dam
Interaction (AM, SMGS, SM
b. Intralocus Interbreed Breed Group of Mgs °~ Breed Group of Myd
I nteraction (AM, SMGS, SM
6) Regression genetic group due to breed of maternal granddams (SMGSM)
Breed of dam (SM (direct, maternal jointly)

RANDOM EFFECTS

1) Calf additive direct genetic effects (AM
Sire additive direct genetic effects (SMGSM, SM
(Subcl ass form
2) Dam additive maternal genetic effects (AM
Mgs additive maternal genetic effects (SMGSM
(Subcl ass form
3) Sire intralocus intrabreed and interbreed nonadditive direct genetic

effects (sire °~ breed-group-of-daminteractions; AM SMGSM, SM
(Regression form

4) Maternal grandsire intralocus intra and interbreed nonadditive maternal
genetic effects (mgs ~ breed-group-of-nmgd interactions; AM SMGSM)
(Regression form

5) Residual effects
(Subcl ass form
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@ECHO OFF

I e H#HEHHHHHHHHHHHHHHHHHHH AR H BT T R H R H R R R
REM xnr enmab. bat *** (Specific batch file for MAB data set)***

I €M HEHHHHHHHHHHHHH B H AR H AR R R R R R R H R R R
REM dir = c:\ hone\ pkg\ nrem en2001\ RunRel ease_mnab\

copy PARAM nremnl enB9. par ansne

copy PARAM param 011002. MNREM_LEM

I €M #ARHHHHHH R H T H PR H R R
rem struct _pedigree_file_mab_ufl _nrem enR001 = struct_pedigree_ file_mab_ufl



remstruct _data_file_mab_ufl _nrem en2001 = struct_data_file_mab_ufl
rem + new fields (e.g., age of dam
I €M HHHHHH
copy struct_pedigree_file_mab_ufl_nrem en2001 struct_pedigree_file
copy struct_data_file_mab_ufl _nrem en2001 struct _data_file

I €M BHHHHHHHHHHHHH B HH AR H AR H R R R R R R R H R R R
rem Run MREMLEM

I €M BHHHHHHHHHHHHH B AR H AR R R R R H R R H R R R
c: \ hone\ pkg\ nr em en2001\ Debug\ nTr el enR001. exe %4 92 Y8 %t

copy MBEQUT nbeout.011002. bdmmdm sngs_CGENPRED_a
copy MBEQUT nr emmabo. 011002. bhdmwdm a3n33e3_a. sngs_CGENPRED a
copy WRTSOL bul sol . 011002. bdmmdm a3n33e3_a. sngs_CGENPRED_a

INPUT FILES: Read in free format.

INPUT FILE 1 = parameter file (PARAM

I NPUT FILE 2 = default program limts (1IPROGLIM

I NPUT FILE 3 = structure of pedigree file (STRUCT_PEDI GREE_FI LE)
I NPUT FILE 4 = structure of data file (STRUCT_DATA_FILE)

I NPUT FILE 5 = pedigree file (PEDIG

I NPUT FILE 6 = data file (LCSET)

OUTPUT FILES

OUTPUT FILE 1 = general output file (MBEOUT)
OUTPUT FILE 2 = covariances and genetic parameter estimates (RESULTS)
OUTPUT FILE 3 = genetic predictions file (WRTSOL)

REMARKS

1) Convergence criterion in file MBEOUT = vcconv(iter).
2) The five lines for each animal in file WRTSOL correspond to:

a) line 1: predicted genetic val ues

b) line 2: standard error of prediction (sep)

c) line 3: ratio (prediction/genetic standard devi ation)

d) line 4: (sep/ genetic standard deviation)

e) line 5: BIF accuracy = 1 - (sep/ genetic standard deviation)

DESCRIPTION OF INPUT FILES



begi n headi ngs'

LI Rk Sk S o kO o O O R I
' R%k%k ANGUS- BRAHVAN MULTI BREED GENETI C EVALUATI ON ****'

fRE%% _-.-> 3-TRAIT GENETI C COVARI ANCES - 2-TRAI T GENETI C PREDI CTI ONS <--- ****!
"%%% Bl RTH VEI HGT - WVEANI NG WVEI GHT ****'

UR S EEEE RS R EE SRR EEE SRR EREEEREEREEEEEEEREEEEREEEEEREREEEEEEEERESEEEEEEEREEEEEEEEEEESEEESE I
"***% | F MREMLEM HANGS UP -> | NCREASE frnze slightly in | PROGLI M ****'

"xxxx . and if this does not solve the problem check the program!!ll *x*x*:

L R R kS ok S S S R Sk kR Gk kR R S R R R S R R S S b Sk S R S S o S S S A R o

"**xxx pProgram MREMLEM (12/23/2001) *****!

LI O R O S R S O O S

"xxxxx Author: Mauricio A Elzo *ok kA
PRk ok kx Uni versity of Florida *ok ok k ok
ok kok ok Dept. Aninmal Sciences koK kK
PRk k K Room 202D, Bl dg 459 *ok kK
ok kok ok P O Box 110910 koK kK
PRk Tel : (352) 392-7564 *oE kKA
PR Kk Fax: (352) 392-7564 *ok Kk
ok ok koK Emai |l : el zo@ni mal . ufl.edu *****'

L R R kS ok S R A S R R R S R Rk I S S R R Sk S R S R R S R e b o R R O
L R R I S b O bk kR R Rk kb O R R I bk O R R Rk Ik kR Rk S b S O

' READ [1] LR R I O R R I S R R S

"rxxkx Date: 12/23/2001

"xxxxx (dir) = c:\hone\ pkg\ nrem en2001\ runrel ease_nab\'

"*xxx* Batch Program c:\home\ pkg\ nrem en2001\ runrel ease\ xnrenl em bat'’
"xxxxx Executabl e: c:\hone\ pkg\ ntem en2001\ debug\ nr e en2001. exe'

"rxxkx Qutput File (MBEQUT): (dir)nbeout.122301. bdmadm sngs_gencov_a'

"*xx*xx pedigree file (PEDIQ: (dir)mbped_all.111601.i par-isex-sire'

"xxxxx Data file (LCSET): (dir)nmabcset_all.111601'
TREXXX RUN: gen prior c(i,j) =9
Uk ok ok ok K env prior c(i,j) = p BWand WV

"*x*x%% parameter File Prior: Covariance Estimates fromsingle-trait runs'

T %% %%
"*x%%x Conpare: (dir)MBEOUT. 062001. Correct W98 _and_Cor rect _\W2000'

LR O S R O S R

"end headi ngs'

' begi n headi ngs'

LR Rk S R O R R R O
' READ [ 1b] DATA SET NAME'

"end headi ngs'

" Angus-Brahman Multi breed Data Set'

' begi n headi ngs'

LI R R Sk S o O kO R S O
' READ [ 1c] DATA SET CODE

"end headi ngs'

' angus- br ahman'

' begi n headi ngs'

L R I S O O O R

' jmodel =1 = (pl)var(l) + (p2)var(2) + (p3)var(3)'
' =2 = (1var(l) + (p2)[var(2) - var(1)] + (p3)var(3)’
' jannmod = 1 = cal f-dam nodel '



' = 2 = sire-ngs nodel’

' inbred = 1 = assune no inbreeding in the popul ation (bubi)’

' = 2 = account for inbreeding approximtely (abubi )"’
' = 3 = account for inbreeding conpletely (invrbi)'
' irsub = 1 = (add sub, nad sub)’

' = 2 = (add sub, nad reg)’

' = 3 = (add reg, nad reg)’

' --- do not use <===> insufficient storage space'
' jadm=1 = joint .5 direct and maternal ngs effects’

' = 2 = separate .5 direct and maternal ngs effects’

' Irmmesol = 0 = do NOT print nme sol utions'

1 = conpute and print nmre solutions (ADD SUB, NAD SUB)'
print ani mal diagonal bl ocks of |sh inverse'
' after MREMLEM conver ges'
' = 2 = conpute and print mme solutions (ADD SUB, NAD REG'
print ani mal diagonal bl ocks of |sh inverse'
' after MREMLEM conver ges'
' = 3 = conpute and print nmme solutions (ADD SUB, NAD SUB, TOT SUB)'
' print ani mal diagonal bl ocks of |sh inverse'
' after MREMLEM conver ges'

LR O R O S R S O O O

"READ [2] JMODEL JANMCD |INBRED |RSUB JADM LRMVESOL
"end headi ngs'

1 2 2 2 2 3
begi n headi ngs'

L R R I S b O b kR Rk Ik kb O R R Ok O R O kR R Rk kO b R R S

' jnzrec = 1 = consider calves with any nunber of nonzero traits'

' = 0 = consider only calves with neasurenents on ALL traits'

" knwnnmgs = 0 = do NOT delete calves wo ngs or with ficticious ngs'

' = 1 = delete cal ves w o ngs'

" nfixeff = n = nunber of fixed effects’

"indbug(0) = 0 = DO NOT BU LD ANY TYPE OF GENETI C GROUPS FOR BULLS'

' = 1 = Accumul ated Subcl ass Grouping Strategy - Al Aninals'

' = 2 = Accunul ated Subcl ass Grouping Strategy - Base Ani nal s’

' = 3 = SEPARATE REGRESSI ON groupi ng strategy (===> nbugr = 0)'
"indbug(1l) = 0 = DO NOT BU LD SUBCLASS BULL GROUPS

' = 1 = ACCUMULATED SUBCLASS BULL GROUPS according to ancestors'

' identified ONLY'

' = 2 = ACCUMJLATED SUBCLASS BULL GROUPS according to breed group'
' conbi nati on and ancestors identified'

' = 3 = SEPARATE REGRESSI ON groupi ng strategy (===> nbugr = 0)'

' = 4 = ACCUMJLATED SUBCLASS BULL GROUPS according to breed group'

' conbi nati on ONLY'
= 5 = ACCUMJLATED REGRESSI ON groupi ng strategy'
LR Rk S R O R I R R S I Rk R
(locont) do jfmel, nenvef'
" (effnpd) #CGE NOT increased by +2'
' Contemporary G oup - Age of Dani
" Nonren BW- Nonren WN
' WORKS - frnze=.03 (up from.02) Sanmarti nero-Brahman'
' Renum BW - Renum WV
' WORKS - frnze=.03 (up from.02) Sanmarti nero-Brahman'
' Renum BW - Nonren WN
" WORKS - frnze=.03 (up from.02) Sanmarti nero-Brahnman'
" Nonren BW- Renum WV
" WORKS - frnze=.03 (up from.02) Sanmarti nero-Brahman'
' WORKS - frnze=.06 (up from.03) Angus-Brahman'
'"READ [2a] JNZREC KNWNMGS NFI XEFF | NDBUG(0) | NDBUG(1)'
"end headi ngs'
1 0 2 3 3
' begi n headi ngs'
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| enrecdat = length of the data record'
| enrecped = length of the pedigree record
prtrencol dat = sequentially renunbered columm to be printed
' (check if renunmbering is correct)’
UR S EE SRR SR EEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
READ [ 3] LENRECDAT LENRECPED PRTRENCOLDAT
end headi ngs'
101 27 00

begi n headi ngs’
EE R R E R RS R E R SRS EEEEEE R SRR EREEEEEREEREEREREEEEEEREEREEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEESEE N
READ [ 3a] PARAMETERS FROM edped'
num dped = # id per animal and its ancestors in the pedigree file (PEDI Q'
num ddat = # id per animal and its ancestors in the data file (LCSET)'
num dped nuni ddat’
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
end headi ngs'

3 2
begi n headi ngs'
LR Rk S R O R R R R R
numanped = # animals in each pedigree record'
nunbr eedgeval = # breeds in the data set’
numwintfields = # non-grouped integer fields'
maxnuncg = # contenporary groups'
nuntraits = # defined traits in the data set (= ntdat)'
numw charfields = # character fields'
UR S EE SRR SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
READ [ 3b] PARAMETERS FROM edped'
numanped nunbreedgeval numaintfiel ds maxnuntg nuntraits numw charfi el ds'
end headi ngs'

5 2 59 2 19 1
begi n headi ngs'
UR S EEEE RS R E R SRR EEE SRS EEREEE R R R R EEREEEEREEEEEREEEEEREREEEEEEEEREEEEEEEEEREEEEEEEEEESEEESE I
' nxiter maxi mum nunber of nrem emiterations, and indicator to conpute'
genetic paraneters and genetic predictions only’
-1 => conpute genetic paraneters (herit, interact, corr) **ONLY**'
0 => conpute genetic paraneters **AND** genetic predictions'
1 or larger => conpute MREMLEM covari ances, gen par, and gen pred'
' iterpr frequency of printing of GEMiteration results'
fconv = overall convergence criterion (cconv < fconv)'

' ioptn = type of algorithmused to invert the | hs of the nme (not used)'
' = 2 = luginv (full-stored inversion) (not used)’
' = 3 = g2swep2 (full-stored inversion) (not used)'
' =4 = fi5152 (full-stored inversion) (not used)'
' =6 = solf52 (sparse-stored inversion) (not used)'
' =5 = sol f60 (sparse-stored inversion) (not used)'
' =7 = solf6l (sparse-stored inversion) '
' j ckg = indicator '
' = 1 = check that aga = a, where a = | hs (not used) '
' =0 = else '
UR SRR EE RS R SR SRR EEE SR EE SRR EE R R RS R REREEEREEEEEREEEEEREREEEEEEEEREESEEEEEEEEREEEEEEEEEEESEEEE]
"READ [4] MXITER | TERPR FCONV ZDIN I OPTN JCKG
"end headi ngs'
0 010 .1E-3 .1E-10 7 1

' begi n headi ngs’
URE SRR EE RS R E R SRR EEE SR EEEREEEE R R R EEREEEEREEEEEREEEEEREREEEEEEEEREEEEEEEEEREEEEEEEEEESEEEE I
" READ [5] MXJTER JTERPR FCONVJ RMULTVAX  JGRCOV  JBGBUL'
"end headi ngs'
12 021 C1E-1 1. 0D0 0 0
begi n headi ngs'

L R R ok R R R Rk ko S R R b o S R Sk S R R S S R Ok Rk S S S R o



READ [ 6] JRESTR JRATIO SMALNUL JRESCORE'
end headi ngs'

2222 3 . 0100 1
begi n headi ngs'
LB Rk kS o kO I O I O Rk O R S
READ [7] MXDSCL | ROSCL | RND MAXRND | PRND
end headi ngs'

40000 -1 0 20 20
begi n headi ngs'
EE R I S S R S R I S R I
kdfyr = year of birth of the ol dest calves in the data set'
I styr = year of birth of the youngest calves in the data set'
UR S EEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
READ [ 8] KDFYR LSTYR
end headi ngs'

1987 2010
begi n headi ngs'
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
" nbr nunber of breeds'
nbg nunber of breed groups’
' idenbf = denomi nator for breed fractions'
di vbg = divisor used to conpute breed groups’

= (i denbf/nbg) +. 0000001’

nt = nunber of traits analized
" ngbl k nunmber of genetic bl ocks'
1 = additive genetic effects only’
' = 2 = add and nonadd interbreed intral ocus genetic effects’

LR R R O S R S R O O I R O R

READ [9] NBR NBG NI NGBLK
end headi ngs'
2 5 2 2
begi n headi ngs'
R R R E R RS R E R SRS EE SRR R E R SRR EEEEEEREEREEREREEEEEEEEREEEEEEEEEEREEEEEEEEEEREEREEEEREEEEEESEE N
READ [ 9a] NAMES AND ACRONYMS OF BREEDS CONSI DERED I N THE ANALYSI S
end headi ngs'
" ANGUS' "A
' BRAHVAN "B
begi n headi ngs'
R R I S S o o O o S O O O kO I O
READ [ 9b] PEDI GREE CODES, PEDI GREE NAMES, LOCATI ON OF SEQUENTI AL NUMBERS,
' AND LOCATI ONS OF BREED 1 FRACTIONS | N THE DATA FI LE
"CODE = 0 (ZERO) I F AN ANCESTOR | S *** NOT *** PRESENT |IN THE DATA FI LE
"*** THE PEDI GREE CODES (1 TO 7) APPLY TO THE PEDI GREE AND THE DATA FI LES ***'

LR R S R O S R S O O I O R

' CODE NAMVE LOC SEQ # LOC FR BR 1'
"end headi ngs'

1 ' ANl MAL( CODE=1)" 2 3

2 ' S| RE( CODE=2) " 6 7

3 ' DAM CODE=3)" 10 11

0 ' PATERNAL GRANDSI RE( CODE=4)" 0 0

0 ' PATERNAL GRANDDAM CODE=5)' 0 0

6 ' MATERNAL GRANDSI RE( CODE=6) ' 14 15

7 ' MATERNAL GRANDDAM CCODE=7)' 18 19

begi n headi ngs'
EE R IR O S I R S R I R O R R R S I I S
READ [10] LOCATION OF THE YEAR OF BI RTH OF THE CALF AND THE DAM AND THEI R
' CORRESPONDI NG PERPETUAL BI RTH DATES'
"l occafyr |ocdanyr |ocprpcaf |ocprpdam | ocdanage'
"end headi ngs'
21 34 23 35 -1
' begi n headi ngs'



R O S O O R O O O

READ [ 11] LOCATI ON OF THE NT EVALUATED TRAI TS I N THE DATA RECORD
(LTRDAT(1),1=1,NT)"
end headi ngs'
83 84
begi n headi ngs'
R R I S S o o S O S
READ [ 11a] MJULTI PLI ER FOR THE NT EVALUATED TRAI TS
(TRMULT(1), 1=1,NT)"
end headi ngs'
1B+ 1B+
begi n headi ngs'
EEEEE RS SR EEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SN
READ [ 11b] STATI STI CAL MODEL'
*** | OCATI ON = PCSI TI VE NUMBER | F EFFECT PRESENT | N STRUCT_DATA FI LE
= NEGATI VE NUMBER | F NEW EFFECT GENERATED BY MREMLEM
**x MAXI MUM NUMBER OF NESTED EFFECTS = 6 (maxnested=6) -> | NCREASE | F NEEDED ***'
PRI NT EFFECT TRAI T #NESTED LOCATI ONS AND NAMES OF NESTED EFFECTS'
(ifm EFFECTS

R R b kR Ik kO bk Rk kR R Rk kR IRk Ik b b O R

end headi ngs'

1 1 1 1 80 ' Cont G oup'
1 1 2 1 81 ' Cont G oup'
1 2 1 3 -1 ' Age Dani
24 ' Sex Cal f'
11 ' Fr Br1l Dami
1 2 2 3 -1 ' Age Dani

29 ' New Sex Cal f'
11 'Fr Brl Dani
begi n headi ngs'
R R R R I S I R S R I O R S R I I S
READ [ 14] | NDI CATOR FOR DI RECT (1) AND DIR & MAT (2) EFFECTS FOR EACH TRAIT'
(IDMTR(1),1=1,NT)"
end headi ngs'
2 2
begi n headi ngs'
R E R S S o
READ [ 15] NUMBER OF LOCI PER BLOCK
(1sTLoC(1), 1=1, NGBLK)
end headi ngs'
1 1 2
begi n headi ngs’
EEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEE SN
READ [ 16] NONADDI TI VE SET TO BE ANALYZED ( DEFI NED I N SUBR NADWG) '
NADSET"
end headi ngs'
33
begi n headi ngs'
R R S S o S S kS I O
READ [ 17] NUMBER OF POPULATI ONS PER GEN COV BLOCK (ADD, NAD1, NAD2)'
(NGEF(1),1=1, NGBLK) "
end headi ngs'
3 3
begi n headi ngs'
EE R IR O S I R S R I R O R R R S I I S
READ [ 18] NUMBER OF POPULATI ONS FOR ENV COV BLOCK
NENVAT'
end headi ngs'
3
begi n headi ngs'

R R R S R S S S R R kS R S R Rk kR R O R R kR Rk O R O S

10



READ [ 19]
add[ 11]

***%*  ADDI TI VE GENETI C COVARI ANCE PRI ORS *****!

add[

"end headi ngs'

L R R S O S O

ENVI RONVENTAL COVARI ANCE PRI ORS *****!

6. 268
.0
-0. 342
.0
61.179
.0
-13. 813
6. 700
.0
49. 396

6

-0

68

-0
7

167

begi n headi ngs'

R R R S R S S kR Rk S S R R S b o S R Sk S b O S Rk T S S o O R S

READ [ 19a] * NONADDI TI VE GENETI C COVARI ANCE PRI ORS *****!

nad[ 11]

*k k%

nad[

end headi ngs'

6.502
.0
0. 147
.0
85. 969
.0
29. 235
6. 860
.0
67.297

6.

22]

. 173
.0
. 160
.0
. 471
.0
. 556
. 058
.0
. 695

22]

343

.0

0.

286

.0

84.

725

.0

2.
6.

296
226

.0

56.

begi n headi ngs’

EE R R I S S S R I R R O O R O O R R R O

***x* ADDI TI VE GENETI C COVARI ANCE ESTI MATES *****!

R R R bk I R R I kR Rk bk O R Rk Sk b b bk R R Rk R bk S b O R S S

READ [ 20]
add[ 11] add[
end headi ngs'
5.572 5.
1.027 1.
-0.494 - 0.
-0.078 1.
58. 490 67.
0. 310 0.
-13. 329 - 0.
5. 964 6.
0. 320 2.
47.446  156.
begi n headi ngs'
READ [20a] ****
nad[ 11] nad]
end headi ngs'
5. 953 5
0. 854 1
0.194 0
0. 403 0.
82. 099 83.
0. 662 0.
28. 435 2.
6.323 5
0.775 0
65. 414 53

begi n headi ngs'

READ [ 21]

* Kk k k%

467

22]

646
637
257
775
547
853
575
237
948
718

* NONADDI TI VE GENETI C COVARI ANCE ESTI MATES *****!

22]

. 758
. 156
. 346
154
671
126
462
. 619
. 549
. 642

add|

12]"

5.252
.0
0. 056
.0

134. 857

1

nad[

6.

.0
8. 448
1.575

.0
8.270

12]"

038

.0

0.

036

.0

67.

552

.0

26.
6.

935
195

.0

86.

add|

13

1

3

nad[

(o2}

N

(o]

071

12]"

. 311
. 256
. 038
. 356
2.544
1.919
7.727
2. 006
0. 340
1.851

SN -ENEN

12]"

. 349
364
140
614
092
806
724
618
. 337
. 029

RO OOR®

(bwd, bwd)

(bwd, bwd)
)
bwm)
wwim

(wwd, wnd)

bwm)
wm)
(bwm bwm
wwm)
((vwm wwm)

( BWD, BWD)

( BWD, BWD)
VWD)
BWW
VAW
( WAD, VWD)
BWW

VAR
(BW BWW
VAR
(VAR VAR

11
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' env[1l1] env[22] env[12]'
"end headi ngs'

43.816  49.309  35.059 ( bw, bw)
.0 .0 .0 wh)
427.047 372.904  288.933 (W, W)

begi n headi ngs'

L R R kS ok O kS R R R Rk b Sk R R kS R S S S Rk Sk S e S R R R R S S R
"READ [21a] ***** ENVI RONVENTAL COVARI ANCE ESTI MATES *****!

" env[1l] env[22] env[12]'

"end headi ngs'’

12. 149 13. 597 16. 752 (BW BW
31. 305 37. 254 20. 486 Wy
379. 076 298. 182 261. 814 (Vv Wy

' begi n headi ngs'

LI R Rk kS o O kR O
" READ [22] ***** PRI NT SELECTED 2- BREED COVARI ANCE ESTI MATES *****'

' Read nprcovset and matrix | prcovest(0: 3, 3, nprcovset)'

nprcovset = nunber of 2-breed sets of [add, nad, env] cov matrices to be printed
" I prcovest(0,i,k) = nunber of [add, nad, env] cov matrices for 2-breed'
printing of paranmeter estimates for set k'

' | prcovest 2b(0, 1, k) =naddnmat 2b for set k'

' | prcovest 2b(0, 2, k) =nnadmat 2b for set k'

' | prcovest 2b(0, 3, k) =nenvmat 2b for set k'

| prcovest(j,1,k) = location of add cov matrices for set k in an nbr mult popn'
| prcovest (j, 2, k) | ocation of nad cov nmatrices for set k in an nbr nult popn'
| prcovest (j, 3, k) | ocation of env cov matrices for set k in an nbr nult popn'
"*** SEE READ [19a], [20a], and [2la] for number and | ocation of these matrices’

LR R R O S R S R O O I R O R

end headi ngs'

npr covset

| prcovest 2b(j =0, i ={1, 3}, i prcovset =1)

| prcovest 2b(j ={1, | prcovest 2b(0, 1, k)},i=1,iprcovset =1)
| prcovest 2b(j ={1, | prcovest 2b(0, 2, k) },i=2,i prcovset =1)
| prcovest 2b(j ={1, | prcovest 2b(0, 3,k)},i=3,iprcovset =1)

PRRP®WR
NN W
WWwww

' begi n headi ngs'

L R O S S O O
LI R R O S o O O S kO S O

"**xxx Program MREMLEM (12/23/2001) *****!

LI R R O O o O R O kO O S O S

"Rxkxx Ayt hor: Mauricio A El zo x ok ok k!
R Uni versity of Florida *ok Kk k!
B Dept. Animal Sciences Fokkkok !
i Room 202D, Bl dg 459 * oKk ok
i P O Box 110910 *ok koK
PR KA Tel : (352) 392-7564 *ok kK
i Fax: (352) 392-7564 * oKk ok
B Enmail: el zo@ni mal . ufl.edu ***x**'

LR R I I S S R S

rxxxkx VREMLEM PROGRAM LI M TS ***xxx’

LR R I S

"x*xxx | PROGLIM -> I NPUT FI LE FOR MODULE conmonproglim (06/18/2001) *****'

L R O I S O S R S S O S S S

" maxiter = maxi mum nunber of nultibreed GEMiterations'
" nxbuls = maxi num nunber of animals that can be eval uated by MREMLEM
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(mxbuls is limted by the # equations that can be stored in'

' core using the linker subr's !!!)’

' ***** Used by read_pedigreefile to resequence evaluated animals 11 ****xx
RS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEE N
"integer, paraneter :: naxiter=200

"integer, paraneter :: mxbul s=400 ! snz test settings: 2 traits {d, n}'
"integer, paraneter :: nxbul s=184 ! snz test settings: 2 traits {d, n}'
"integer, paraneter :: nmxbul s=4200 I PREC620 settings: 2 traits {d,n}'
"integer, paraneter :: mxbul s=2200 I PREC620 settings: 3 traits {d,n}'

LR kS I kR I I
'"READ [1] mexiter nxbul s'

LR R R b ok S S R S o S R R Sk S kS R S R R R R Sk O S R R ke S S R O b S O R S R

end headi ngs'
200 233 15800 (nmavail < largest 4-byte integer)

begi n headi ngs
LR I kO I

frnze = fraction of nonzero elenents in the | hs of the me'

"real ,paraneter :: frnze=.0012 ! for the rc data set'

‘real ,paraneter :: frnze=.0012 ! for the snz data set’

‘real ,paraneter :: frnze=.0200 ! Latest setting: snz data set (05/30/2001)'
"tmulmav = nmultiplier to correct excess nmenory requirenents for fspak '
‘real ,paraneter :: tnulmav=.20 ! for the rc and snz data sets’

‘real ,paraneter :: tnulmav=.15 ! NEWval ue (05/30/2001) -> snz data set'

tmul mav=. 40 ! new val ue (06/27/2001) for revised_allocations'

"tmulmMtpr2 = multiplier to correct excess nmenory requirenments by hash'

' (due to mtprl >> actual nunber of nme)’

"NOTE: trmulmtpr2 MJUST be nodified for EACH data set !!!! (06/12/2001)"
tmulmMtpr2 is NOT used by revised_allocations'

‘real ,paraneter :: tnulmtpr2=.40 ! NEWval ue (06/13/2001) -> snz data set and
real (rk)'

"real ,paraneter :: tmulnmtpr2=.35! NEWvalue (06/12/2001) -> snz data set and
real (8)'

‘real ,paraneter :: tnulmtpr2=.99 | TEST val ue (06/12/2001) -> snz data set'

LR R R b ok S S R o S R R S kR R R S R R S b S R R S o S R R R ok S S O kR o

READ [2] frnze t mul mav tmul m tpr2'
R S ko O S O O O S S I O S
end headi ngs'

0. 06 0. 40 0.40

begi n headi ngs'
R S ko O S O O S kS S I O S
mxdi mt = di mension of full-stored matrices (aaa, ag, aga, ggg, di f)"
(used to solve mme directly using the sweep operator)’
' mkdinmt is too small to be useful for nore than a single herd
===> max(neqtot)=nxdint if mme are sol ved by dense procedures’
===> nust install a sparse option to solve |arge systens of nme'

"mxbusb = max nunber of bull contributions to Ginverse (giam nrem em Estep)'
"mbui nf = nmax nunber of pieces of information needed per bull for Ginverse'
"maxupd = max nunber of vectors with covariance information (e.g., renctov(., maxupd)'

i nteger, paraneter :: nxdint=0020, nkbusb=10, nbui nf =15, naxupd=21'

EEE R R b b S O O R O R R bk O R b R R O Ik kb ok S b O IR O b S

READ [ 3] nxdi nt nmxbusb nmbui nf maxupd'
LR Sk O I kR O O O O O S O O I o O
end headi ngs'

20 10 15 21

' begi n headi ngs'

LR R R b S b O R R IR kR O S R R R R S kb R R b ok kO b S R R b
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mxnbr max nunber of breeds allowed in the progran
MK S ex max nunber of sexes allowed in the program
mkdas = max nunber of age of dam categories’

nxf xef = max nunber of subclass fixed effects’

i nteger, paraneter :: nxnbr=2, nksex=3, nkdas=3, nxf xef =10’
R R R R R EEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE SN
READ [ 4] mxnbr nMKSsex nxdas nxf xef'

R R O R O O

end headi ngs'
3 3 3 10

begi n headi ngs’

EEE R R S I R R O R O S R O

READ [5] -> KEEP AS PARAMETERS !!! DO *NOT* READ THEM !'!!I"
EE R I S I R S R R I Rk S R S O
for subr irescov, irescovinv'
mkim = indicator (im= 1, sire known only, and im= 2, sire and ngs known)'
(im=1, animal known only, and im= 2, aninmal and dam known)'
(two categories only)'
nmkanc = nunber of conbinations of sire and nmgs, or animal and damidentified'
(four conbinations in all)’
maxxnt = maxi num nunber of traits allowed by trait-conbination function'
The new al gorithmallows for conbinations of up to 32 traits, but'
gi ven the huge sizes of the resulting arrays using nxnt, the'
value of nmkxnt will be kept at 2 (or 4) for now (8/11/94)."
informati onal paraneter, i.e., not used by nremlem!!!"'
i nteger, paranmeter :: nxine2, nkanc=4, maxxnt =32’

R R b S S R R O S S R R R ok S R S S R R b S Sk S R Rk kR R R Sk b o S

end headi ngs'

begi n headi ngs'

R R R R R RS EE RS EEEEEEEEEEEEEEEEEEREEEEEREEEEEEEEEEEREEEEREEEEESEEEEEEEEEEEEEEEEEEESEEEI
nxnt = max nunber of traits'

mkdm = max nunber of direct and maternal effects per trait’

mknbg = max nunber of breed groups'

nkanef = max nunber of animal effects'

= 2 ===> sire and ngs; aninmal and dani

= 3 ===> sire, ngs, permenv; aninmal, dam perm env'
mxgref = max nunmber of sets of genetic group effects’

= 2 ===> sire group and ngs group sets; aninmal group and dam group sets'

= 3 ===> sire grp, ngs grp, penv grp sets; animal grp, damgrp, penv grp sets'
For BEEF CATTLE
i nteger, paranmeter :: nxnt=2, nkdne2, nxnbg=5, nhgcomuax=20, nxanef =2, mkgref=2 | Beef'
For DAIRY CATTLE <=== TEST these paraneters for menory requirenents !!!"’
i nteger, paraneter :: nxnt=2, nkdn¥1, nknbg=5, mthgcomuax=20, nxanef =1, nxgref=1 ! Dairy'
R I S ko S O O
READ [ 6] nxnt mxdm mxnbg nmbgconmax mxanef mxgr ef

EEE R R I S R R O R R O I S

end headi ngs'
3 2 5 15 2 2

begi n headi ngs'

R R S ko S O O Rk S S I S
mtdat = max nunber of traits per input record'

mkel in = max nunber of el ements per input record'

i nteger, paraneter :: mtdat=20, nxel i n=100"
R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEE SN
READ [ 7] mmtdat nmxel i n'

EEE R R bk R R O O R R bk S R O I R R Ik kI kb O R Rk O o

end headi ngs'
20 100
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begi n headi ngs'
IR S SRS E RS EE SRR EE R R RS R EREREEEEEEEEREEEEEREEEEEEEEEEREREEEEEEEEEEREEEEEEEEEEEEESEESEI
mgbl k = max nunmber of additive and nonadditive genetic bl ocks'
per bull (sire-nmgs nodel), calf (calf-dam nodel)’

"mxadbl = max nunber of additive genetic bl ocks'

"mxnabl = max nunber of nonadditive genetic bl ocks'

"maxncg = nax nunber of contenporary group equations for direct solns'

"integer, paraneter :: ngbl k=2, mxadbl =1, mxnabl =1, maxncg=0110"

LR Sk O I kO O O O S O
' READ [ 8] ngbl k mxadbl mxnabl maxncg'

LR R I S I R R I I O

"end headi ngs'
2 1 1 110

' begi n headi ngs'

LI Rk kS o O kO O R S O O
' STRUCTURE OF THE MULTI BREED ANGUS- BRAHMAN PEDI GREE FI LE'

' LOCATI ON  NAME OF EFFECT TYPE MAXNUMSUB  DENOM NATOR

L R R I S S O O R

"end headi ngs'

1 ' Parent | ndicator ' 'subclass ' -1 1
2 ' Sex I ndi cator ' '"subclass ' -1 1
3 ' Charact ldent Animal' 'subclass ' -1 1
4 "I ngeger Ident Animal' 'subclass -1 1
5 ' Seq Nunber Ani nal ' 'subclass ' -1 1
6 "Fractn Br 1 Animal ' 'regression' 1 32
7 "Fractn Br 1 Aninmal ' 'regression' 1 32
8 ‘Charact ldent Sire ' 'subclass -1 1
9 "I ngeger Ident Sire ' 'subclass -1 1
10 ' Seq Number Sire ' 'subclass ' -1 1
11 "Fractn Br 1 Sire ' 'regression' 1 32
12 "Fractn Br 1 Sire ' 'regression' 1 32
13 ' Charact ldent Dam ' 'subclass -1 1
14 "I ngeger Ident Dam ' 'subclass -1 1
15 ' Seq Nunber Dam ' 'subclass ' -1 1
16 "Fractn Br 1 Dam ' 'regression' 1 32
17 "Fractn Br 1 Dam ' 'regression' 1 32
18 ' Charact |dent Mgs ' '"subclass ' -1 1
19 "I ngeger Ident Mgs ' 'subclass ' -1 1
20 ' Seq Number Mgs ' '"subclass ' -1 1
21 "Fractn Br 1 Mys ' 'regression' 1 32
22 "Fractn Br 1 Mys ' 'regression' 1 32
23 ' Charact |dent Myd ' 'subclass ' -1 1
24 "I ngeger |dent Myd ' 'subclass ' -1 1
25 ' Seq Number Myd ' '"subclass ' -1 1
26 "Fractn Br 1 Myd ' 'regression' 1 32
27 "Fractn Br 1 Myd ' 'regression' 1 32

' begi n headi ngs’
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R O S O O R O O O

STRUCTURE OF THE EDI TED MULTI BREED ANGUS- BRAHVAN DATA FI LE'

LOCATI ON  NAME OF EFFECT

51
52
53
54

56

I nt Nurber Ani nal
Seq Nunber Ani nmal

Fractn Br 1 Ani nal
Fractn Br 2 Ani nal

I nt Nunber Sire
Seq Nunber Sire
Fractn Br 1 Sire
Fractn Br 2 Sire
I nt Nurmber Dam
Seq Nunber Dam
Fractn Br 1 Dam
Fractn Br 2 Dam
Int Nurmber Mys
Seq Nunmber Mgs
Fractn Br 1 Mys
Fractn Br 2 Mys
Int Nurmber Myd
Seq Nunber Myd
Fractn Br 1 Myd
Fractn Br 2 Myd
YEARSET cal f

TRP PreWan cal f
Birth Date calf
Sex cal f

SUR PreWan cal f
DZDAT cal f

RFD cal f

CASDAT cal f

New Sex cal f
Weani ng Date cal f
TRP Post Wean cal f

TRP Post Year| cal f
Sl aughter Date calf

YEARSET dam
Birth Date dam
AGEO cal f
BWI cal f

Al GLEN cal f
CEase

ACEl calf
W'l cal f
AGE2 cal f
W2 cal f
AGE3 cal f
W3 cal f
AGE4 cal f
W4 cal f
AGE5 cal f
WI5 cal f
ACE6 cal f
W6 cal f
ACE7 cal f
W7 cal f
AGEE cal f
WM cal f
AGE8 cal f

TYPE

subcl ass
subcl ass

regression'
regressi on'
subcl ass '
subcl ass
regressi on'
regression'
subcl ass

subcl ass

regression'
regressi on'
subcl ass '
subcl ass

regression'
regressi on'
subcl ass '
subcl ass
regression'
regressi on'
subcl ass '
subcl ass
regressi on'
subcl ass '
subcl ass
regression'
subcl ass '
regressi on'
subcl ass

regression'
subcl ass '
subcl ass

regression'
subcl ass

regression'
regressi on'
regression'
regression'
subcl ass

regression'
regressi on'
regressi on'
regression'
regressi on'
regression'
regressi on'
regression'
regressi on
regressi on'
regression'
regressi on
regression'
regressi on'
regressi on'
regression'
regressi on'

MAXNUMSUB DENOM NATOR RENUMBER

R O S S O R O I S

end headi ngs'

RPRRPRRPRRPRRPRRPRPRPRPRPRPREPREPREPREPREPARRR

wW W wW W w W w w w w
NNFPEPNNEFEPPRPNMNNEREPRPRPNNRPERENNEREPRP

PRRPRRPRRPRRPRRPRPRRPRPRPRPRPREPRPRPREPRRREPRRPRRRRRPRRRPRRRRRERRERER

[eNoNeololoNololoNoNeooNoloNololoNol NoloNoNeol —Neoll i el Nl Nl i Nell l HeloNeoNoNolololoNoloNoNolololeoNoNoNoNo Neo)

hash
hash

hash
hash

hash

hash

hash
hash

hash

hash

renum
renum

renum
renum

renum

renum

renum
renum

renum

renum



57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

98
99
100
101

'"WI8 cal f

AGE9 cal f

'"WI9 cal f

ACGE10 cal f

'"WI10 cal f

ACGE11l cal f

"WI1l calf

ACGE12 cal f

'WI12 cal f

ACE13 cal f
W13 cal f
AGE14 calf

'"Wr'14 calf

AGE15 cal f

'WI15 cal f

ACE16 cal f

'WI16 cal f

ACGELl7 cal f

'WI17 calf

FI NAL AGE cal f
FI NALWI cal f
SL AGE cal f

SL WI cal f

BWI cont grp

"WAM cont grp

GESTATI ON LENGTH
Bl RTH WEI GHT

VEANI NG WEI GHT 205D '

PWG 205D TO 365D
PWG 205D TO 550D
PWG 365D TO 550D

" VEEI GHT 365D

VEEI GHT 550D

' SLAUGHTER ACE
"W GAIN Bl RTH- 100D
' WI' GAI'N 100D- 200D

' Charact |dent Aninal

I N 200D- 300D
I N 300D- 400D
I N 400D- 500D
| GAT 100D
| GHT 200D
|

GAl
GAl
GAl

VEEI GHT 500D

begi n headi ngs’

EE R R S S O R I R R O R O O I R S R

Create new vari abl e: Age of

EE R R S S S R I R O I R O I S

r enunt ecdat (| ocdanage) =
renunr ecdat (| ocdanage) =
r enunt ecdat (| ocdanage) =
renunr ecdat (| ocdamage) =
renunr ecdat (| ocdanage) =
r enunt ecdat (| ocdanage) =

O~ WNEFO

regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi

regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi
regressi

Dam

no transformation'

subcl ass
subcl ass

subcl ass

on
on
on
on
on'
on'
on'
on'
on'
on'
on
on'
on'
on'
on'
on'
on'
on'
on'
on'
on'
on'
on

on'
on'
on'
on'
on
on
on
on
on'
on'
on'
on'
on'
on'
on'
on'
on'
on'
on'

days to nonths'
days to year subcl asses'
days to years'

nonths to years'
days to years (original

w
o w
PRRPRRPRRPRRPRRPRRPRPRRPRPRPRPRPRPRPRPRPRPRPOORRRRPRRRPRPRRPREPRPREPRPREPREPREPREPRERRRRRRR

PRRPRRPRRPRRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRRRPRRPRRPRRPRPRRPREPRPREPREPREPREPREPREPRERRRRRRR

agedansub code)’

[cNoNeoloNoloNoloNolololololololoNoleoloNaol i JNeloloNololoNoloNoleolololoNololoNeololoNoNoNoNe)

17

hash renum
hash renum

R O S S O R O O O O

NEW VARI ABLES READ FROM FI LE STRUCT_DATA_FI LE (NOT I N THE DATA FILE)"

LOCATI ON  NAME OF EFFECT

EE R R S S S R R O O R I I R

end headi ngs'

TYPE

MAXNUMSUB DENOM NATOR RENUMBER
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-1 ' Age Dam Yr ' 'subcl ass’ 3 1 9 agedansub

INPUT FILE 5 = pedigree file (PEDIG)

Exanmpl e of pedigree records fromthe Angus-Brahman Multibreed Herd of the
Uni versity of Florida (boldfaced every other record for clarity)

1 1 "CCR PATHFI NDER 152W " 62 143 20 12 "
" 0 0 20 12 " " 0 0o 20 12"
" 0 0 20 12" "
0 0 20 12
1 1 "WHS DI CHEO ESTO 0257 " 61 144 o 32"
" 0 0 0 32" " 0 0 0o 32"
" 0 0 0o 32" "
0 0 0 32
1 1 "CHARGER OF BRI NKS " 60 145 8 24"
0 0 0 32" " 0 0 16 16 "
" 0 0 32 (U "
0 0 0 32
1 1 "BN1800 | NDU- ANGUS " 58 146 16 16 "
" 0 0 0 32" " 0 0 32 (U
" 0 0 32 (VI "
0 0 32 0
1 1 "BRINKS EQUALI ZER " 57 147 24 8 "
" 0 0 32 0" " 0 0 16 16 "
" 0 0 0o 32" "
0 0 32 0
1 1 "B A R POWER PLAY 59 " 56 148 32 0"
0 0 32 0" " 0 0 32 (O
" 0 0 32 (U "
0 0 32 0
1 1"711 " 55 149 20 12 "
0 0 20 12 " " 0 0 20 12
0 0 20 12
0 0 20 12
1 1 "PARTIN " 54 150 0o 32"
" 0 0 0o 32" " 0 0 0o 32"
" 0 0 0o 32" "
0 0 0 32
1 1 "HARDEE 4 " 53 151 8 24 "
" 0 0 0o 32" " 0 0 16 16 "
" 0 0 32 (VI "
0 0 0 32
1 1" 93U (2X4 2) " 50 152 20 12 "
0 0 20 12 " " 0 0o 20 12"
" 0 0 20 12" "
0 0 20 12
1 1 "MW ROCKY 74/8 " 49 153 20 12 "
0 0 20 12 " " 0 0 20 12
0 0 20 12
0 0 20 12
1 1 "BALDW N TAG 185 " 48 154 32 o "
0 0 32 0" " 0 0 32 (O
" 0 0 32 (U "
0 0 32 0
1 1 "G D A R RAINMAKER 340 " 47 155 32 o "
" 0 0 32 0" " 0 0 32 (U
" 0 0 32 (VI "
0 0 32 0
1 1 "WR SUVALll4 " 46 156 0o 32"
299021 66 0 32" " 0 0 o 32"
" 0 0 0 32 "

0 0 0 32
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1 1 "TTT MR. S. SUVAG69 " 45 157 0o 32"
" 299021 66 0 32" " 0 0 0o 32"
" 0 0 0 32 "
0 0 0 32
1 1 "SUGARLAND'S ESTO 53 11/5 " 44 158 0o 32"
" 0 0 0 32" " 0 0 0o 32"
" 0 0 0 32 "
0 0 0 32
1 1 "JDH CREI GHTON MANSO 321/5 " 43 159 0o 32"
0 0 0 32" " 0 0 0o 32"
" 0 0 0o 32" "
0 0 0 32
1 1 "I'WS REXCRATA278 " 42 160 0o 32"
0 0 0 32" " 0 0 0o 32"
" 0 0 0o 32" "
0 0 0 32
1 1 "D N R SHORTCUT " 41 161 8 24"
" 0 0 0o 32" " 0 0 16 16 "
" 0 0 32 0" "
0 0 0 32
1 1 "MR CLAYDESTA801P2-803T11 " 40 162 8 24"
0 0 0 32" " 0 0 16 16 "
" 0 0 32 o " "
0 0 0 32
1 1 "WB MR WRANGLER 819X4 " 39 163 16 16 "
0 0 32 0" " 0 0 0o 32"
" 0 0 0 32 "
0 0 0 32
1 1 "WB MR. HOSS 801X2 " 38 164 24 8 "
0 0 32 0" " 0 0 16 16
" 0 0 0o 32" "

INPUT FILE 6 = datafile (LCSET)

Exanpl e of growth data records fromthe Angus-Brahman Multi breed Herd of the
Uni versity of Florida (boldfaced every other record for clarity)

3970015 2368 19 13 98 112 2012 3340066 223017 15 a7 14724 8 390175 15851022 1 135408 1 O O D

0 1 35680 O 0O O 934 34334 0 30 286 | 83 M8 127 161 182 222 272 268 O O O O 0 0

272 263 o 0 0o 0D 0 0 0O 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0o 0o 2t2
286 30 20 0 O O O O D1MWO3 74 0O 0O 0133 207 0 0O O" "

3970027 2953 17 15 98 112 20 12 3940036 2259 14 18

58 146 16 16 3910022 1737 12 20 11 1 35410 1 0

0 0 35410 3 35680 3006 1 36024 1994 34334 0

20 269 1 83 89 125 126 180 179 270 242

0 0 0 0 0 0 270 242 355 245 383

284 439 330 475 348 481 327 509 379 539 453
565 491 593 521 607 540 614 528 614 528 21
225 269 20 189 59 291 210 248 458 614 85 80 4 101 70 105

185 189 290 360 " "

3370020 2363 10 22 97 113 0 32 3340037 2133 19 13 72 135 20 2 3874037 T 1814 1 1 35403 10 0 0
35470 3 35680 314 2 360D 1994 34334 0 36 287 ! 84 B7 126 125 181 182 271 250 0 0 0 0o

0 27 250 356 255 384 286 440 332 476 352 482 334 50 374 540 450 GSBE 524 584 S48 O O
601 537 BO1 537 21 225 287 36 198 9 320 237 207 444 BOI 71 86 6 32 B0 107 133 139 231 351" "

3970103 2873 1 31 97 113 0 32 3930179 1943 2 30
61 144 0 32 3890137 1191 4 28 11 1 35438 1 0
0 0 35438 3 35680 1715 2 36010 1993 33969 0
47 290 1 55 104 97 141 152 209 242 312
0 0 0 0 0 0 242 312 327 293 355
318 411 375 447 400 453 373 481 404 511 503
537 577 565 608 0 0 572 625 572 625 21
225 290 47 271 60 316 280 331 611 572 97 118 -22 98 128 144

262 240 338 466 " "



3970173

2738 0 32

97 18 0 32 3920073
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1847 0 32 45 137 032 3876084 254 D32 N | 35474 1 1 35477
0 35474 3 0 0 0 0 1992 33604 0 35 28 ( 0 0 0 O O 0 0O O 0 0 0 0 D 0
0 0 0 0 oo 0 10 0 0o 0o 0 0 00 0o 0 =0 0 0 0 0 0 0 0 0 21225 238
33 0 0 ODDODODTODT DO DO DT DO0DO0DTG OO O0DTUO0DTOTUD" "
3970149 2826 5 27 96 114 0 32 3910134 1626 10 22
49 153 20 12 3886023 851 0 32 11 1 35461 1 0
0 0 35461 3 35680 3006 1 36024 1991 33238 0
39 288 1 32 73 74 116 129 176 219 272
0 0 0 0 0 0 219 272 304 273 332
284 388 298 424 332 430 318 458 362 488 445
514 468 542 501 556 526 563 529 563 529 21
225 288 39 257 25 245 244 282 526 563 106 107 1 49 151 145
252 253 302 453 " "

337010 2866 8 24 96 114 0 32 3320108 1819 16 16 94 150 D 32 3864073 135232 0 M 1 35441 1 O O O
0 | 35680 0 0 D 139392 33604 O 31 233 1 52 97 94 BE 143 130 233 286 0 0 0 0 0 0

233 286 0 0 0 0 00 0o 0 @0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 021 21
293 31 250 0 0O O O O O #2103 0O O D “3 246 0O 0O D0"3370010 "

3970090 2886 0 32 96 114 0 32 3930150 1966 0 32

46 156 0 32 3876028 397 0 32 11 1 35434 1 0

0 0 35434 3 35680 2812 1 36010 1993 33969 0

31 286 1 59 82 101 120 156 185 246 259

0 0 0 0 0 0 246 259 331 232 359

266 415 302 451 336 457 316 485 353 515 420

541 466 569 505 0 0 576 508 576 508 21

225 286 31 221 10 242 203 231 434 576 88 96 -32 83 118 119
215 183 266 384 " "

397011 2865 B 24 96 114 0 32 3300077 1436 16 16 24 178 32 0 3876036 375 032 1 | 35442 | 00 0
30442 3 35680 1616 1 36010 19390 32873 O 47 234 1 51 104 93 145 148 222 238 318 O 0 0 0
0 0 238 318 323 307 351 343 407 400 443 4B 443 330 477 443 507 533 533 586 961 B1Z O O
68 619 568 GBI 21 225 294 47 280 78 314 255 358 G613 568 105 H9 -3 M 133 152 271 258 369 a02°" "

3970201 2772 0 32 96 114 0 32 3886041 828 0 32
3830378 22 0 32 3830308 224 0 32 11 1 35508 1
0 0 0 35508 3 35680 2605 1 36037 1988 32143
0 44 281 1 0 0 27 91 82 143 172
232 0 0 0 0 0 0 172 232 257 227
285 250 341 289 377 305 383 295 411 318 441
376 467 424 495 470 509 482 529 490 529 490
21 225 281 44 268 57 0 0 325 0 529 109 -6 74 41 181
153 147 221 262 443 " "

3970189 2784 0 32 96 114 D 32 3910155 1605 O 32 73 134 0 32 3876037 372 D32 11 | 35483 1 0 0 0
35433 3 35680 1308 2 36037 M9 33238 0 47 292 O 4 42 36 97 130 187 27 0 0O O O 0
0 ®B7 217 272 202 300 214 356 261 382 302 398 285 426 313 456 402 482 452 510 487 524 500

944 518 544 518 21 225 282 47 233 42 291 253 275 528 D44 BE 41 43 86 157 133 174 217 313 470" "
3970042 2935 0 32 96 114 0 32 3940181 2116 0 32
44 158 0 32 3910170 1590 0 32 11 1 35420 1 0
0 0 35420 3 35680 2211 2 36010 1994 34334 0
23 298 1 73 90 115 132 170 184 260 265
0 0 0 0 0 0 260 265 345 259 373
284 429 330 465 341 471 335 499 365 529 418
555 491 583 529 0 0 590 532 590 532 21
225 298 23 214 27 264 210 241 451 590 95 92 -7 85 50 118
210 203 288 338 " "

3370043 2927 24 8 95 11532 0 3933008 2610 16 16 0 0032 0 0320 1 1 35424 | 0 0 0 0

| 35680 O 0 D 1993 33863 0 30 275 ! 63 108 M B3 166 218 256 294 0 0o 0 0o oo
256 294 0 (I 0 0 0 00 0 o 0 0o 0 o 00 0 0 0 oo o0 o2
276 30 241 0 0D O O O OM 87 0O O DO 141238 0 0 O "

3970024 2958 32 0 95 115 32 0 3940038 2257 32 0
64 141 32 0 3910068 1691 32 0 11 1 35409 1 0
0 0 35409 3 35680 2007 2 36010 1994 34334 0
34 287 1 84 118 126 160 181 208 271 255
0 0 0 0 0 0 271 255 356 236 384

241 440 284 476 325 482 305 510 367 540 429

566 500 594 527 601 489 601 489 21
225 287 34 201 - 36 287 601 100 66 -22 57 119 134
200 178 235 354
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DESCRIPTION OF OUTPUT FILES

Cont ai ns:
1) Atranscript of the input paraneters, structure of pedigree and data files, and

2)

3)
4)

5)

6)

menory requirenents,

Fol l ow up indicators of the status of the MREMLEM at various points during the
GEM iterations: subroutine calls, specific paraneter values, changes in
covariance estimates, scoring and GEM convergence val ues.

Estimates of intrabreed and interbreed additive genetic, nonadditive genetic,
and environnmental covariances, and convergence values at every GEMiteration.
Estimates of multibreed additive and nonadditive genetic, environnental, and
phenot ypi ¢ covari ances at convergence.

Estimates of nultibreed additive (heritabilities) and nonadditive
(interactibilities) genetic ratios, additive and nonadditive genetic
correlations, environnental correlations, and phenotypic correlations at GEM
conver gence.

Mul tibreed additive, nonadditive, and total genetic predictions for all animals
in the nmodel, or multibreed additive, intralocus intrabreed and interbreed
nonadditive, and total genetic predictions for all animals, after GEM

conver gence.

(mrem em

covest 2b) [ Add, Nad, Env] Covariance Estimates, set 1 MREMLEM iter 0

(addwg2b) additive genetic weights of the 5 BASE breed group combinations

bg

i
1

2
3
4
5

bgs bgd breed 11 breed 22 breed 12
1 1 0. 00000000 1.00000000 0. 00000000
1 3 0.25000000 0.75000000 0.25000000
1 5 0.50000000 0.50000000 0. 00000000
5 3 0.75000000 0.25000000 0.25000000
5 5 1.00000000 0. 00000000 0. 00000000

(addwg2b) additive genetic weights for the conmbination of 5 BASE breed group combinations

bg

bgs bgd breed 11 breed 22 breed 12
1 1 0.00000000 1.00000000 0.00000000
1 2 0.12500000 0.87500000 0.18750000
1 3 0.25000000 0.75000000 0.25000000
1 4 0.37500000 0.62500000 0.18750000
1 5 0.50000000 0.50000000 0.00000000
2 2 0.25000000 0.75000000 0.37500000
2 3 0.37500000 0.62500000 0.43750000
2 4 0.50000000 0.50000000 0.37500000
2 5 0.62500000 0.37500000 0.18750000
3 3 0.50000000 0.50000000 0.50000000
3 4 0.62500000 0.37500000 0.43750000
3 5 0.75000000 0.25000000 0.25000000
4 4 0.75000000 0.25000000 0.37500000
4 5 0.87500000 0.12500000 0.18750000
5 5 1.00000000 0.00000000 0.00000000

(nadcovwg2b) nonadditive genetic weights used to construct multibreed

NP R RPR R

N O~ WN R

covariances for nbg2bcom mating combi nati ons

nad 11 nad 12 nad 13
0.00000000 1.00000000 0.00000000
0.00000000 0.75000000 0.25000000
0.00000000 0.50000000 0.50000000
0.00000000 0.25000000 0.75000000
0.00000000 0.00000000 1.00000000
0.06250000 0.56250000 0.37500000



BB WWWNNN
gk~ hshwOobh®

0
0
0
0
0
0
0
0
1

(nadcovwg2bbasemat )
MATERNAL nonadditive covariances for

. 12500000
. 18750000
. 25000000
. 25000000

37500000

. 50000000
. 56250000
. 75000000
. 00000000

0
0
0
0
0
0
0
0
0

. 37500000 O
. 18750000 O
. 00000000 O
. 25000000 O
12500000 O.
. 00000000 O
. 06250000 O
. 00000000 O
. 00000000 O

nonadditive

.50000000
. 62500000
. 75000000
.50000000

50000000

. 50000000
. 37500000
. 25000000
. 00000000

wgbased2
1.

OO0 0000000000 O0oOOo

0000

. 7500
. 5000
. 2500

0000
7500
5000
2500
0000
5000
2500
0000
2500
0000

. 0000

wgbasedl

0

RRRRPRRRRERPRPRRORRRLRO

0000
. 5000
. 0000
. 0000
. 0000
. 5000
. 0000
. 0000
0000
. 0000
0000
0000
0000
. 0000
. 0000

genetic weights used to construct
nbg2b base breed group combi nations

nad 11

P OOO0OO0ODO0OO0ODO0ODO0OO0OO0OO0OO0OOoOo

wgb

1.

OO0 00000000000 Oo

0000

. 0000
. 0000

0000
0000
0625
1250
1875
2500
2500
3750
5000
5625
7500

. 0000

ased2
0000
. 5000
. 0000
. 0000
0000
5000
0000
0000
0000
0000
0000
0000
0000
. 0000
0000

nad 12
. 0000
. 7500
. 5000
2500
0000
5625
3750
1875
0000
2500
1250
0000
. 0625
. 0000
. 0000

OO0 00000000000 OoR

nad 13
. 0000
. 2500
. 5000
7500
0000
3750
5000
6250
7500
5000
5000
5000
. 3750
. 2500
. 0000

[=NeNeNeNoNeNoNeNo ol il =NeoNa]

i j nad 11 nad 12 nad 13
1 1 0.00000000 1.00000000 0.00000000
1 2 0.00000000 0.50000000 0.50000000
1 3 0.00000000 ©0.00000000 1.00000000
1 4 0.50000000 0.00000000 0.50000000
1 5 1.00000000 0.00000000 0.00000000
2 2 0.00000000 0.50000000 0.50000000
2 3 0.00000000 0.00000000 1.00000000
2 4 0.50000000 0.00000000 0.50000000
2 5 1.00000000 0.00000000 0.00000000
3 3 0.00000000 0.00000000 1.00000000
3 4 0.50000000 0.00000000 0.50000000
3 5 1.00000000 0.00000000 ©0.00O0OOOOO
4 4 0.50000000 0.00000000 0.50000000
4 5 1.00000000 O0.00000000 ©0.00O0OOOOO
5 5 1.00000000 0.00000000 ©0.00O0OOOOO
(gparemi t 2b) DI RECT NONADDI TI VE GENETI C COEFFI Cl ENTS
bgi bgs bgd wgbases1 wgbases?2 wgbasedl
1 1 1 0.0000 1.0000 0.0000
2 1 2 0.0000 1.0000 0.2500
3 1 3 0.0000 1.0000 0.5000
4 1 4 0.0000 1.0000 0.7500
5 1 5 0.0000 1.0000 1.0000
6 2 2 0. 2500 0.7500 0. 2500
7 2 3 0.2500 0.7500 0.5000
8 2 4 0.2500 0.7500 0.7500
9 2 5 0.2500 0.7500 1.0000
10 3 3 0.5000 0.5000 0.5000
11 3 4 0.5000 0.5000 0.7500
12 3 5 0.5000 0.5000 1.0000
13 4 4 0.7500 0.2500 0.7500
14 4 5 0.7500 0. 2500 1.0000
15 5 5 1.0000 0.0000 1.0000
(gparem t2b) MATERNAL NONADDI TI VE GENETI C COEFFI Cl ENTS
bgi bgs bgd bgmgs bgmgd wgbases1 wgbases?2
1 1 1 1 1 0.0000 1.0000
2 1 2 1 3 0.0000 1.0000
3 1 3 1 5 0.0000 1.0000
4 1 4 3 5 0.5000 0.5000
5 1 5 5 5 1.0000 0.0000
6 2 2 1 3 0.0000 1.0000
7 2 3 1 5 0.0000 1.0000
8 2 4 3 5 0.5000 0.5000
9 2 5 5 5 1.0000 0.0000
10 3 3 1 5 0.0000 1.0000
11 3 4 3 5 0.5000 0.5000
12 3 5 5 5 1.0000 0. 0000
13 4 4 3 5 0.5000 0.5000
14 4 5 5 5 1.0000 0.0000
15 5 5 5 5 1.0000 0.0000
Parameter Estimates for set 1 MREMLEM iter

p combi nation 1

breed grou
5.6460
1.6370
-0.2570
1.7750
breed grou

1.6
67.5
0.8
-0.5

370
470
530
750

p combination 2

x 100B

. 7750
. 5750
. 9480
7180

X 75B

2

5A

nad 13

OO0 O0O0OO0OFrROORFrROOORr OO

. 0000
. 5000
. 0000

5000
0000
5000
0000
5000
0000
0000
5000
0000
5000
0000

. 0000
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6. 4451 2.9212 -0.2795 1.2891
2.9212 91. 2669 1.1449 1.1546
-0.2795 1.1449 6.5790 2.5557
1.2891 1.1546 2.5557 149. 0311
breed group combination 3 100B 00A x 50B 50A
6.7052 3.2985 -0.3068 0.9727
3.2985 98. 4187 1.1970 0.6683
-0.3068 1.1970 6.6702 2.2060
0.9727 0.6683 2.2060 137.3628
breed group combination 4 100B 00A X 25B 75A
6.4266 2.7687 -0.3388 0.8259
2.7687 89. 0026 1.0092 -2.0339
-0.3388 1.0092 6.5108 1.8987
0.8259 -2.0339 1.8987 121.7131
breed group combination 5 100B 00A x 00B 100A
5.6090 1.3320 -0.3755 0.8485
1.3320 63.0185 0.5815 -6.9520
-0.3755 0.5815 6.1005 1.6340
0.8485 -6.9520 1.6340 102. 0820
breed group combination 6 75B 25A X 7B 25A
7.2441 4.2055 -0.3020 0.8032
4.2055 114.9868 1.4369 2.8841
-0.3020 1.4369 6.9210 2.1635
0.8032 2.8841 2.1635 141. 3441
breed group combination 7 75B 25A x 50B 50A
7.5043 4.5827 -0.3293 0.4869
4.5827 122.1386 1.4889 2.3978
-0.3293 1.4889 7.0123 1.8137
0. 4869 2.3978 1.8137 129.6758
breed group combination 8 75B 25A X 25B 75A
7.2256 4.0530 -0.3613 0.3400
4.0530 112. 7225 1.3011 -0.3044
-0.3613 1.3011 6.8528 1.5065
0. 3400 -0.3044 1.5065 114.0261
breed group combination 9 75B 25A x 00B 100A
6.4081 2.6162 -0.3980 0.3626
2.6162 86. 7384 0.8734 -5.2224
-0.3980 0.8734 6.4425 1.2417
0.3626 -5.2224 1.2417 94. 3951
breed group combination 10 50B 50A x 50B 50A
7.7645 4.9600 -0.3565 0.1705
4.9600 129. 2905 1.5410 1.9115
-0.3565 1.5410 7.1035 1.4640
0.1705 1.9115 1.4640 118. 0075
breed group combi nation 11 50B 50A x 25B 75A
7.4858 4.4303 -0.3885 0.0236
4.4303 119.8744 1.3532 -0.7907
-0.3885 1.3532 6.9440 1.1567
0.0236 -0.7907 1.1567 102. 3578
breed group combination 12 50B 50A x 00B 100A
6.6683 2.9935 -0.4252 0.0462
2.9935 93.8903 0.9255 -5.7088
-0.4252 0.9255 6. 5338 0.8920
0.0462 -5.7088 0.8920 82.7267
breed group combination 13 25B 75A x 25B 75A
7.2071 3.9005 -0.4205 -0.1233
3.9005 110. 4583 1.1654 -3.4929
-0.4205 1.1654 6.7845 0. 8495
-0.1233 -3.4929 0. 8495 86. 7081
breed group combi nation 14 25B 75A x 00B 100A
6.3896 2.4638 -0.4573 -0.1006
2.4638 84.4741 0.7377 -8.4109
-0.4573 0.7377 6.3743 0.5848
-0.1006 -8.4109 0.5848 67.0771
breed group combination 15 00B 100A x 00B 100A
5.5720 1.0270 -0.4940 -0.0780
1.0270 58. 4900 0.3100 -13.3290
-0.4940 0.3100 5.9640 0.3200
-0.0780 -13.3290 0.3200 47.4460
Nonaddi ti ve Genetic Covariances for set 1 MREMLEM iter 0

breed group combination 1 100B 00A x 100B 00A

5.7580 1.1560 0. 3460 0.1540
1.1560 83.6710 0.1260 2.4620
0. 3460 0.1260 5.6190 0.5490
0.1540 2.4620 0.5490 53.6420



breed group combination 2 100B 00A x 75B 25A

5.6558 1.2080 0.2945 0.2690
1.2080 79.0263 0.2960 8.5275
0.2945 0.2960 5.6188 0.7460
0.2690 8.5275 0.7460 61.2388
breed group combination 3 100B 00A x 50B 50A
5.5535 1.2600 0.2430 0.3840
1.2600 74.3815 0.4660 14.5930
0.2430 0.4660 5.6185 0.9430
0.3840 14.5930 0.9430 68. 8355
breed group combination 4 100B 00A x 25B 75A
5.4512 1.3120 0.1915 0.4990
1.3120 69. 7368 0.6360 20. 6585
0.1915 0.6360 5.6182 1.1400
0. 4990 20. 6585 1.1400 76.4322
breed group combination 5 100B 00A x 00B 100A
5.3490 1.3640 0.1400 0.6140
1.3640 65. 0920 0.8060 26.7240
0. 1400 0.8060 5.6180 1.3370
0.6140 26.7240 1.3370 84.0290
breed group combination 6 75B 25A X 7B 25A
5.6168 1.2151 0.2592 0.3421
1.2151 76.6056 0.4145 13.1836
0.2592 0. 4145 5.6626 0.8586
0.3421 13.1836 0.8586 65.7729

breed group combination 7 75B 25A x 50B 50A

5.5779 1.2223 0.2240 0.4151
1.2223 74.1850 0.5330 17.8396
0.2240 0.5330 5.7065 0.9712
0.4151 17.8396 0.9712 70.3070

breed group combination 8 75B 25A X 25B 75A

5.5389 1.2294 0.1888 0.4882
1.2294 71.7644 0.6515 22. 4957
0.1888 0.6515 5.7504 1.0839
0.4882 22. 4957 1.0839 74.8411

breed group combi nation 9 75B 25A x 00B 100A

5.5000 1.2365 0.1535 0.5613
1.2365 69. 3438 0.7700 27.1517
0.1535 0.7700 5.7942 1.1965
0.5613 27.1517 1.1965 79.3752
breed group combination 10 50B 50A x 50B 50A
5.6022 1.1845 0. 2050 0.4463
1.1845 73.9885 0.6000 21.0862
0.2050 0.6000 5.7945 0.9995
0. 4463 21.0862 0.9995 71.7785

breed group combination 11 50B 50A X 25B 75A

5.6266 1.1467 0.1860 0.4774
1.1467 73.7920 0.6670 24.3329
0.1860 0.6670 5.8825 1.0277
0.4774 24.3329 1.0277 73.2500
breed group combination 12 50B 50A x 00B 100A
5.6510 1.1090 0.1670 0.5085
1.1090 73.5955 0.7340 27.5795
0.1670 0.7340 5.9705 1.0560
0.5085 27.5795 1.0560 74.7215
breed group combination 13 25B 75A x 25B 75A
5.7143 1.0641 0.1833 0.4666
1.0641 75.8196 0.6825 26.1701
0.1833 0.6825 6.0146 0.9716
0.4666 26.1701 0.9716 71.6589

breed group combi nation 14 25B 75A x 00B 100A

5.8020 0.9815 0.1805 0. 4557
0.9815 77.8473 0.6980 28.0072
0.1805 0.6980 6.1468 0.9155
0. 4557 28.0072 0.9155 70.0678

breed group combination 15 00B 100A x 00B 100A

5.9530 0.8540 0.1940 0.4030
0. 8540 82.0990 0.6620 28. 4350
0.1940 0.6620 6.3230 0.7750
0. 4030 28. 4350 0.7750 65.4140

Environment al Covariances for set 1 MREMLEM iter 0

breed group combination 1 100B 00A x 100B 00A
13.5970 37.2540
37.2540 298.1820

breed group combination 2 100B 00A x 75B 25A



16. 5570 40. 3515
40. 3515 357.3839

breed group combination 3 100B 00A x 50B 50A
17. 4230 40. 8882
40. 8882 383.8590

breed group combination 4 100B 00A x 25B 75A
16. 1950 38.8642
38.8642 377.6074

breed group combination 5 100B 00A x 00B 100A
12.8730 34.2795
34.2795 338.6290

breed group combination 6 75B 25A X 7B 25A
19.5170 43.4490
43. 4490 416.5858

breed group combination 7 75B 25A x 50B 50A
20. 3830 43.9857
43.9857 443.0609

breed group combination 8 75B 25A X 25B 75A
19. 1550 41.9617
41.9617 436.8093

breed group combination 9 75B 25A x 00B 100A
15. 8330 37.3770
37.3770 397.8309

breed group combination 10 50B 50A x 50B 50A
21.2490 44.5225
44.5225 469. 5360

breed group combination 11 50B 50A x 25B 75A
20. 0210 42.4985
42.4985 463. 2844

breed group combi nation 12 50B 50A x 00B 100A
16. 6990 37.9137
37.9137 424.3060

breed group combination 13 25B 75A x 25B 75A
18. 7930 40. 4745
40. 4745 457.0328

breed group combi nation 14 25B 75A x 00B 100A
15.4710 35.8897
35.8897 418. 0544

breed group combination 15 00B 100A x 00B 100A
12.1490 31.3050
31. 3050 379.0760

breed group combination 1 100B 00A x 100B 00A
36.6000 46.1720
46.1720 659. 1850

breed group combination 2 100B 00A X 75B 25A
40.5761 50.2166
50. 2166 739.1014

breed group combination 3 100B 00A x 50B 50A
41. 6637 50. 7655
50. 7655 763.5258

breed group combination 4 100B 00A x 25B 75A
39.8631 47.8188
47.8188 732.4581

breed group combination 5 100B 00A x 00B 100A
35.1740 41.3765
41.3765 645. 8985

breed group combi nation 6 75B 25A X 7B 25A
44.6596 54.1319
54.1319 818.1793

breed group combination 7 75B 25A x 50B 50A
45. 8547 54.5516
54.5516 841.7651

breed group combination 8 75B 25A x 25B 75A
44.1614 51. 4756
51. 4756 809. 8590

breed group combi nation 9 75B 25A x 00B 100A
39.5798 44.9041
44.9041 722.4609

breed group combination 10 50B 50A x 50B 50A
47. 1573 54.8420
54.8420 864.5125

breed group combination 11 50B 50A x 25B 75A
45.5714 51.6368
51.6368 831.7679



breed group combination 12 50B 50A x 00B 100A
41.0972 44.9360
44.9360 743.5312

breed group combination 13 25B 75A x 25B 75A
44.0931 48.3024
48.3024 798.1848

breed group combi nation 14 25B 75A x 00B 100A
39.7263 41.4723
41. 4723 709.1096

breed group combi nation 15 00B 100A x 00B 100A
35.4670 34.5130
34.5130 619. 1960

breed group combination 1 100B 00A x 100B 00A

0.15 0.08 -0.04 0.06
0.08 0.10 0.04 -0.01
-0.04 0.04 0.17 0.09
0.06 -0.01 0.09 0.24
breed group combination 2 100B 00A X 75B 25A
0.16 0.12 -0.04 0.04
0.12 0.12 0.05 0.01
-0.04 0. 05 0.16 0.08
0. 04 0.01 0.08 0. 20
breed group combination 3 100B 00A x 50B 50A
0.16 0.13 -0.05 0.03
0.13 0.13 0. 05 0.01
-0.05 0. 05 0.16 0.07
0.03 0.01 0.07 0.18
breed group combination 4 100B 00A X 25B 75A
0.16 0.12 -0.05 0.03
0.12 0.12 0.04 -0.02
-0.05 0.04 0.16 0.07
0.03 -0.02 0.07 0.17
breed group combination 5 100B 00A x 00B 100A
0.16 0.07 -0.06 0.04
0.07 0.10 0.03 -0.09
-0.06 0.03 0.17 0.07
0.04 -0.09 0.07 0.16
breed group combination 6 75B 25A X 7B 25A
0.16 0.15 -0.04 0.03
0. 15 0.14 0. 05 0.02
-0.04 0. 05 0.15 0.07
0.03 0.02 0.07 0.17
breed group combination 7 75B 25A x 50B 50A
0.16 0.15 -0.05 0.02
0.15 0.15 0. 05 0.02
-0.05 0. 05 0.15 0.06
0.02 0.02 0.06 0.15
breed group combination 8 75B 25A X 25B 75A
0.16 0.14 -0.05 0.01
0.14 0.14 0.05 0.00
-0.05 0.05 0.16 0.05
0.01 0. 00 0. 05 0.14
breed group combination 9 75B 25A x 00B 100A
0.16 0.11 -0.06 0.01
0.11 0.12 0. 04 -0.06
-0.06 0.04 0.16 0. 05
0.01 -0.06 0. 05 0.13
breed group combi nation 10 50B 50A x 50B 50A
0.16 0.16 -0.05 0.01
0.16 0.15 0.05 0.02
-0.05 0. 05 0. 15 0. 05
0.01 0.02 0. 05 0.14
breed group combination 11 50B 50A x 25B 75A
0.16 0.15 -0.05 0. 00
0.15 0.14 0. 05 -0.01
-0.05 0. 05 0.15 0.04
0.00 -0.01 0.04 0.12
breed group combi nation 12 50B 50A x 00B 100A
0.16 0.12 -0.06 0.00
0.12 0.13 0.04 -0.06
-0.06 0.04 0.16 0.04
0.00 -0.06 0.04 0.11

breed group combination 13 25B 75A x 25B 75A
0.16 0.14 -0.06 0. 00



0. 14 0.14 0. 04 -0.04
-0.06 0. 04 0. 15 0. 04
0.00 -0.04 0.04 0.11
breed group combi nation 14 25B 75A x 00B 100A
0.16 0.11 -0.07 0.00
0.11 0.12 0.03 -0.11
-0.07 0.03 0.16 0.03
0.00 -0.11 0.03 0.09
breed group combi nation 15 00B 100A x 00B 100A
0.16 0.06 -0.09 0.00
0.06 0.09 0.02 -0.25
-0.09 0.02 0.17 0.02
0.00 -0.25 0.02 0.08
Interactibilities and Nonadditive Genetic Correlations for set 1 MREMLEM iter 0

breed group combination 1 100B 00A x 100B 00A

0.16 0. 05 0.06 0.01
0. 05 0.13 0.01 0.04
0.06 0.01 0.15 0.03
0.01 0.04 0.03 0.08
breed group combination 2 100B 00A X 75B 25A
0.14 0.06 0.05 0.01
0.06 0.11 0.01 0.12
0. 05 0.01 0. 14 0. 04
0.01 0.12 0. 04 0.08
breed group combination 3 100B 00A x 50B 50A
0.13 0. 06 0. 04 0.02
0.06 0.10 0.02 0.20
0.04 0.02 0.13 0. 05
0.02 0.20 0. 05 0.09
breed group combination 4 100B 00A x 25B 75A
0.14 0.07 0.03 0.02
0.07 0.10 0.03 0.28
0.03 0.03 0.14 0. 06
0.02 0.28 0.06 0.10
breed group combination 5 100B 00A x 00B 100A
0.15 0.07 0.03 0.03
0.07 0.10 0.04 0. 36
0.03 0.04 0.16 0.06
0.03 0.36 0.06 0.13
breed group combination 6 75B 25A X 7B 25A
0.13 0. 06 0. 05 0.02
0.06 0.09 0.02 0.19
0. 05 0.02 0.13 0.04
0.02 0.19 0.04 0.08
breed group combination 7 75B 25A x 50B 50A
0.12 0.06 0.04 0.02
0.06 0.09 0.03 0.25
0.04 0.03 0.12 0. 05
0.02 0.25 0. 05 0.08
breed group combination 8 75B 25A X 25B 75A
0.13 0. 06 0.03 0.02
0.06 0.09 0.03 0.31
0.03 0.03 0.13 0. 05
0.02 0.31 0. 05 0.09
breed group combination 9 75B 25A x 00B 100A
0. 14 0. 06 0.03 0.03
0.06 0.10 0.04 0.37
0.03 0.04 0.15 0. 06
0.03 0.37 0.06 0.11
breed group combi nation 10 50B 50A x 50B 50A
0.12 0.06 0.04 0.02
0.06 0.09 0.03 0.29
0. 04 0.03 0.12 0. 05
0.02 0.29 0. 05 0.08
breed group combination 11 50B 50A x 25B 75A
0.12 0. 06 0.03 0.02
0.06 0.09 0.03 0.33
0.03 0.03 0.13 0. 05
0.02 0.33 0. 05 0.09
breed group combi nation 12 50B 50A x 00B 100A
0.14 0. 05 0.03 0.02
0. 05 0.10 0.04 0.37
0.03 0.04 0.15 0.05
0.02 0.37 0. 05 0.10
breed group combination 13 25B 75A x 25B 75A



0.13 0. 05 0.03 0.02
0. 05 0.09 0.03 0. 36
0.03 0.03 0.14 0. 05
0.02 0. 36 0. 05 0.09

breed group combination 14 25B 75A x 00B 100A
0.15 0. 05 0.03 0.02
0. 05 0.11 0.03 0.38
0.03 0.03 0.15 0.04
0.02 0.38 0.04 0.10

breed group combi nation 15 00B 100A x 00B 100A
0.17 0. 04 0.03 0.02
0.04 0.13 0.03 0.39
0.03 0.03 0.18 0.04
0.02 0.39 0.04 0.11

Environmental Correlations for set 1 MREMLEM i ter 0

breed group combination 1 100B 00A x 100B 00A
1.00 0.59
0.59 1.00

breed group combination 2 100B 00A x 75B 25A
1.00 0.52
0.52 1.00

breed group combination 3 100B 00A x 50B 50A
1.00 0.50
0.50 1.00

breed group combination 4 100B 00A x 25B 75A
1.00 0.50
0.50 1.00

breed group combination 5 100B 00A x 00B 100A
1.00 0.52
0.52 1.00

breed group combi nation 6 75B 25A X 7B 25A
1.00 0.48
0.48 1.00

breed group combination 7 75B 25A x 50B 50A
1.00 0.46
0.46 1.00

breed group combination 8 75B 25A X 25B 75A
1.00 0. 46
0.46 1.00

breed group combination 9 75B 25A x 00B 100A
1.00 0.47
0.47 1.00

breed group combination 10 50B 50A x 50B 50A
1.00 0. 45
0. 45 1.00

breed group combination 11 50B 50A X 25B 75A
1.00 0.44
0. 44 1.00

breed group combination 12 50B 50A x 00B 100A
1.00 0. 45
0. 45 1.00

breed group combination 13 25B 75A x 25B 75A
1.00 0. 44
0. 44 1.00

breed group combination 14 25B 75A x 00B 100A
1.00 0. 45
0. 45 1.00

breed group combi nation 15 00B 100A x 00B 100A
1.00 0.46
0.46 1.00

28

1 MREMLEM iter

breed group combination 1 100B 00A x 100B 00A

1.00 0.30
0.30 1.00

breed group combination 2 100B 00A X 75B 25A
1.00 0.29
0.29 1.00

breed group combination 3 100B 00A x 50B 50A
1.00 0.28
0.28 1.00

breed group combination 4 100B 00A x 25B 75A
1.00 0.28



0.28 1.00
breed group combination 5 100B 00A x 00B 100A

1.00 0.27
0.27 1.00

breed group combination 6 75B 25A X 7B 25A
1.00 0.28
0.28 1.00

breed group combi nation 7 75B 25A x 50B 50A
1.00 0.28
0.28 1.00

breed group combination 8 75B 25A x 25B 75A
1.00 0.27
0.27 1.00

breed group combination 9 75B 25A x 00B 100A
1.00 0.27
0.27 1.00

breed group combination 10 50B 50A x 50B 50A
1.00 0.27
0.27 1.00

breed group combination 11 50B 50A x 25B 75A
1.00 0.27
0.27 1.00

breed group combination 12 50B 50A x 00B 100A
1.00 0. 26
0.26 1.00

breed group combi nation 13 25B 75A x 25B 75A
1.00 0.26
0.26 1.00

breed group combination 14 25B 75A x 00B 100A
1.00 0.25
0.25 1.00

breed group combination 15 00B 100A x 00B 100A
1.00 0.23
0.23 1.00

(mrem em covest 2b) [ Add, Nad, Env] Covariance Estimates, set 1 MREMLEM iter O

(addwg2b) additive genetic weights of the 5 BASE breed group combi nations

bgi bgs bgd breed 11 breed 22 breed 12
1 1 1 0. 00000000 1.00000000 0. 00000000
2 1 3 0.25000000 0.75000000 0.25000000
3 1 5 0.50000000 0.50000000 0.00000000
4 5 3 0.75000000 0.25000000 0.25000000
5 5 5 1.00000000 0.00000000 0.00000000

(addwg2b) additive genetic weights for the conmbination of 5 BASE breed group combi nations

bgi bgs bgd breed 11 breed 22 breed 12
1 1 1 0.00000000 1.00000000 0.00000000
2 1 2 0.12500000 0.87500000 0.18750000
3 1 3 0.25000000 0.75000000 0.25000000
4 1 4 0.37500000 0.62500000 0.18750000
5 1 5 0.50000000 0.50000000 0. 00000000
6 2 2 0.25000000 0.75000000 0.37500000
7 2 3 0.37500000 0.62500000 0.43750000
8 2 4 0.50000000 0.50000000 0.37500000
9 2 5 0.62500000 0.37500000 0.18750000

10 3 3 0.50000000 0.50000000 0.50000000
11 3 4 0.62500000 0.37500000 0.43750000
12 3 5 0.75000000 0.25000000 0.25000000
13 4 4 0.75000000 0.25000000 0.37500000
14 4 5 0.87500000 0.12500000 0.18750000
15 5 5 1.00000000 0. 00000000 0. 00000000

nadcovwg2b) nonadditive genetic weights used to construct multibreed
covariances for nbg2bcom mating combi nati ons

i j nad 11 nad 12 nad 13
1 1 0.00000000 1.00000000 0.00000000
1 2 0.00000000 0.75000000 0.25000000
1 3 0.00000000 0.50000000 0.50000000
1 4 0.00000000 0.25000000 0.75000000
1 5 0.00000000 0.00000000 1.00000000
2 2 0.06250000 0.56250000 0.37500000
2 3 0.12500000 0.37500000 0.50000000
2 4 0.18750000 0.18750000 0.62500000
2 5 0.25000000 0.00000000 0.75000000
3 3 0.25000000 0.25000000 0.50000000



3 4 0.37500000
3 5 0.50000000
4 4 0.56250000
4 5 0.75000000
5 5 1.00000000

(nadcovwg2bbasemat)

MATERNAL nonadditive covariances for

i j nad 11
1 1 0.00000000
1 2 0.00000000
1 3 0.00000000
1 4 0.50000000
1 5 1.00000000
2 2 0.00000000
2 3 0.00000000
2 4 0.50000000
2 5 1.00000000
3 3 0.00000000
3 4 0.50000000
3 5 1.00000000
4 4 0.50000000
4 5 1.00000000
5 5 1.00000000

0.12500000
0.00000000
0.06250000
0.00000000
0.00000000

nonadditive

nad 12
. 00000000
. 50000000
. 00000000
. 00000000
. 00000000
. 50000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000

OO0 00000000000 O0 K
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0.50000000
0.50000000
0.37500000
0.25000000
0.00000000

genetic weights used to construct
nbg2b base breed group combinations
nad 13

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 00000000

OO0 000 OO, OOORr OO

(nrem em covest mb)

[ Add, Nad, Env

] Covariance Estimates, set

(gparem tmb) addi

tive genetic weights for

the combination of 5 breed groups

bgi bgs bgd breed 11
1 1 1 0.00000000 1
2 1 2 0.12500000 0
3 1 3 0.25000000 0
4 1 4 0.37500000 0
5 1 5 0.50000000 0
6 2 2 0.25000000 0
7 2 3 0.37500000 0
8 2 4 0.50000000 0
9 2 5 0.62500000 0
10 3 3 0.50000000 0
11 3 4 0.62500000 0
12 3 5 0.75000000 0
13 4 4 0.75000000 0
14 4 5 0.87500000 0
15 5 5 1.00000000 0

(nadcovwgnmbdir) nonadditive genetic weights used to construct
covariances for

0 ~NOUAsWNRE T

(nadcovwgmbmat )

i

1
2
3
4
5
6
7
8
9
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-

i
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breed 22 breed 12
. 00000000 0.00000000
. 87500000 0.18750000
. 75000000 0.25000000
. 62500000 0.18750000
. 50000000 0.00000000
. 75000000 0.37500000
. 62500000 0.43750000
. 50000000 0.37500000
. 37500000 0.18750000
.50000000 0.50000000
. 37500000 0.43750000
. 25000000 0.25000000
. 25000000 0.37500000
. 12500000 0.18750000
. 00000000 0.00000000

nad 11
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 06250000
. 12500000
. 18750000
. 25000000
. 25000000
. 37500000
. 50000000
. 56250000
. 75000000
. 00000000

P OOO0OO0ODO0ODO0O0DO0O0O0OO0O0OO0o0Oo

nonadd
nonadd
nad 11
. 00000000
. 00000000
. 00000000
. 50000000
. 00000000
. 00000000
. 00000000
. 50000000
. 00000000

P OOORFrR, OOOOo

it
it

nb
nad 12

1.00000000
0.75000000
0.50000000
0.25000000
0. 00000000
0.56250000
0.37500000
0
0
0
0
0
0
0
0

18750000

. 00000000
. 25000000
. 12500000
. 00000000
. 06250000
. 00000000
. 00000000

ive genetic weights used to construct
ive covariances for

nad 12

1.00000000
0.50000000
0.00000000
0.00000000
0
0
0
0
0

00000000

. 50000000
. 00000000
. 00000000
. 00000000

mul tibreed

gmbcom mating combi nations
nad 13

. 00000000

. 25000000

. 50000000

. 75000000

. 00000000

. 37500000

. 50000000

. 62500000

. 75000000

. 50000000

. 50000000

. 50000000

. 37500000

. 25000000

. 00000000

[=NeelNeNoNeNoNoNoNol =R =NeoNal

MATERNAL

nbgmbcom mating combi nations
nad 13

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

. 50000000

. 00000000

OO0OPrOOOr oo



10 1 15
11 5 15
12 15 15
13 5 15
14 15 15
15 15 15

P P, ORFr OO

. 000
. 500
. 000
. 500
. 000
. 000

00000
00000
00000
00000
00000
00000

=l elNelNoNeNo}

. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000

[=leNelNo e

. 00000000
.50000000
. 00000000
. 50000000
. 00000000
. 00000000

(gparem t mb) DI RECT NONADDI TI VE GENETI C COEFFI CI ENTS
wgbases?2
1.

bgi bgs bgd
1 1 1
2 1 3
3 1 5
4 1 12
5 1 15
6 3 3
7 3 5
8 3 12
9 3 15
10 5 5
11 5 12
12 5 15
13 12 12
14 12 15
15 15 15

(gparem t mb)

1 1 1
2 1 3
3 1 5
4 1 12
5 1 15
6 3 3
7 3 5
8 3 12
9 3 15
10 5 5
11 5 12
12 5 15
13 12 12
14 12 15
15 15 15

wgb

0

P OOO0OO0ODO0OO0ODO0OO0ODO0OO0OO0OO0OOo

asesl
0000
. 0000
. 0000
. 0000
0000
2500
2500
2500
2500
5000
5000
5000
7500
7500
. 0000

OO0 0000000 ORr Kk PR

0000

. 0000
. 0000

0000
0000
7500
7500
7500
7500
5000
5000
5000
2500

. 2500
. 0000

wgbasedl
0

PRPOFRPOORFRPROOORFR, OOO

0000

. 2500
. 5000
. 7500
. 0000

2500
5000

. 7500

0000
5000
7500
0000
7500

. 0000
. 0000

wgbased2
1.

OO0 00000000000 OoO

0000

. 7500
. 5000
. 2500

0000
7500
5000
2500
0000
5000
2500
0000
2500

. 0000

0000

MATERNAL NONADDI TI VE GENETI C COEFFI Cl ENTS
bgi bgs bgd bgmgs bgmgd

1

[

i

-

[iN
aaaEr aaRrRP oo

P
o o

Paramet er Estimates for

wgbases1

set

0

PRPOFRPROORFRPROOORFR,OOO

. 0000
. 0000
. 0000
5000
0000
0000
0000
5000
0000
0000
5000
0000
5000
. 0000
. 0000

wgbases?2

1.

OO0 O0OO0OO0ORrROORFrRRFOORPF

0000
0000
0000
5000
0000
0000
0000
5000
0000
0000
5000
0000
5000
. 0000
. 0000

wgbasedl

0

PRRPRRPRRRREPRRLRORRRO

0000
. 5000
. 0000
. 0000
. 0000
. 5000
. 0000
. 0000
0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

nad 11

P OOO0OO0DO0OO0DO0O0O0OO0O0OO0OO0Oo

wgb

1.

OO0 0000000000 O0oOOo

. 0000
. 0000
. 0000

0000
0000
0625
1250
1875
2500
2500
3750
5000
5625

. 7500

0000

ased2
0000
5000
0000
. 0000
0000
5000
0000
0000
0000
0000
0000
0000
0000
0000
. 0000

n

OO0 00000000000 Oo R

ad 12
. 0000
. 7500
. 5000
2500
0000
5625
3750
1875
0000
2500
1250
0000
0625
0000
. 0000

nad 11
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
. 0000
. 0000
. 0000

RPRRRRRPREPRRLRORRLREREOO

n

OO0 00000000k OO0O0Oo

ad 13
. 0000
. 2500
. 5000
7500
0000
3750
5000
6250
7500
5000
5000
5000
3750
2500
. 0000

nad 12
. 0000
. 0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
. 0000
. 0000
. 0000

OO0 00000000000 O

CALF BG 1

5.6460
1.6370
-0.2570
1.7750
CALF BG 2

. 4451
. 9212
. 2795
. 2891
CALF BG 3

P ONO

6.7052
3.2985
-0.3068
0.9727
CALF BG 4

. 4266
. 7687
. 3388
. 8259
CALF BG 5

oo N

5.6090
1.3320

13A

91.

25A

98.

38A

89.

-2

50A

63.

100B

. 6370
. 5470
. 8530
. 5750

88B

. 9212

2669

. 1449
. 1546

75B

. 2985

4187

. 1970
. 6683

63B

. 7687

0026

. 0092

0339
50B

. 3320

0185

set 1 MREMLEM iter

SI RE BG 1 OA 100B DAM BG
MGS BG 1 OA 100B MGD BG
-0.2570 1.7750

0.8530 -0.5750

6.2370 2.9480

2.9480 156. 7180
SI RE BG 1 0A 100B DAM BG
MGS BG 1 0A 100B MGD BG
-0.2795 1.2891

1.1449 1.1546

6.5790 2.5557

2.5557 149.0311
SI RE BG 1 OA 100B DAM BG
MGS BG 1 OA 100B MGD BG
-0.3068 0.9727

1.1970 0.6683

6.6702 2.2060

2.2060 137.3628
SI RE BG 1 OA 100B DAM BG
MGS BG 5 50A 50B MGD BG
-0.3388 0.8259

1.0092 -2.0339

6.5108 1.8987

1.8987 121.7131
SI RE BG 1 OA 100B DAM BG
MGS BG 15 100A 0B MGD BG
-0.3755 0. 8485

0.5815 -6.9520

12
15

15
15

2
5

5
10

7
10

10
10

5A
0A

0A
0A

5A
0A

0A
0A

75B
50B

50B
0B

258B
0B

0B
0B

nad 13
. 0000
. 0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
. 0000
. 0000
. 0000

[=NeNeNeNoNeNoNeNol =Rl SN o]
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-0.3755 0.5815 6.1005 1.6340
0.8485 -6.9520 1.6340 102. 0820
CALF BG 6 25A 75B SI RE BG 3 25A 75B DAM BG 3 25A 75B
MGS BG 1 0OA 100B MGD BG 5 50A 50B
7.2441 4.2055 -0.3020 0.8032
4.2055 114.9868 1.4369 2.8841
-0.3020 1.4369 6.9210 2.1635
0.8032 2.8841 2.1635 141. 3441
CALF BG 7 38A 63B SIRE BG 3 25A 75B DAM BG 5 50A 50B
MGS BG 1 OA 100B MGD BG 15 100A 0B
7.5043 4.5827 -0.3293 0.4869
4.5827 122.1386 1.4889 2.3978
-0.3293 1.4889 7.0123 1.8137
0.4869 2.3978 1.8137 129.6758
CALF BG 8 50A 50B SIRE BG 3 25A 75B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B
7.2256 4.0530 -0.3613 0. 3400
4.0530 112.7225 1.3011 -0.3044
-0.3613 1.3011 6.8528 1.5065
0. 3400 -0.3044 1.5065 114.0261
CALF BG 9 63A 38B SIRE BG 3 25A 75B DAM BG 15 100A oB
MGS BG 15 100A 0B MGD BG 15 100A oB
6.4081 2.6162 -0.3980 0.3626
2.6162 86.7384 0.8734 -5.2224
-0.3980 0.8734 6. 4425 1.2417
0.3626 -5.2224 1.2417 94.3951
CALF BG 10 50A 50B SI RE BG 5 50A 50B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B
7.7645 4.9600 -0.3565 0.1705
4.9600 129. 2905 1.5410 1.9115
-0.3565 1.5410 7.1035 1.4640
0.1705 1.9115 1.4640 118. 0075
CALF BG 11 63A 38B SIRE BG 5 50A 50B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B
7.4858 4.4303 -0.3885 0.0236
4.4303 119. 8744 1.3532 -0.7907
-0.3885 1.3532 6.9440 1.1567
0.0236 -0.7907 1.1567 102. 3578
CALF BG 12 75A 25B SIRE BG 5 50A 50B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B
6.6683 2.9935 -0.4252 0.0462
2.9935 93. 8903 0.9255 -5.7088
-0.4252 0.9255 6. 5338 0.8920
0.0462 -5.7088 0.8920 82.7267
CALF BG 13 75A 25B SIRE BG 12 75A 25B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B
7.2071 3.9005 -0.4205 -0.1233
3.9005 110. 4583 1.1654 -3.4929
-0.4205 1.1654 6.7845 0. 8495
-0.1233 -3.4929 0. 8495 86.7081
CALF BG 14 88A 13B SIRE BG 12 75A 25B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B
6. 3896 2.4638 -0.4573 -0.1006
2.4638 84.4741 0.7377 -8.4109
-0.4573 0.7377 6.3743 0.5848
-0.1006 -8.4109 0.5848 67.0771
CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B
5.5720 1.0270 -0.4940 -0.0780
1.0270 58. 4900 0.3100 -13.3290
-0.4940 0.3100 5.9640 0.3200
-0.0780 -13.3290 0.3200 47. 4460
Nonadditi ve Genetic Covariances for set 1 MREMLEM iter 0
CALF BG 1 OA 100B SIRE BG 1 0A 100B DAM BG 1 0A 100B
MGS BG 1 0A 100B MGD BG 1 0A 100B
5.7580 1.1560 0. 3460 0.1540
1.1560 83.6710 0.1260 2.4620
0. 3460 0.1260 5.6190 0.5490
0.1540 2.4620 0.5490 53.6420
CALF BG 2 13A 88B SI RE BG 1 0OA 100B DAM BG 3 25A 75B
MGS BG 1 0OA 100B MGD BG 5 50A 50B
5.6558 1.2080 0.2945 0.2690
1.2080 79.0263 0.2960 8.5275
0.2945 0.2960 5.6188 0.7460
0.2690 8.5275 0.7460 61.2388
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CALF BG 1 0A 100B SIRE BG 1 0A 100B DAM BG 1 0A 100B
MGS BG 1 0A 100B MGD BG 1 0A 100B

13.5970 37.2540

37.2540 298.1820
CALF BG 2 13A 88B SI RE BG 1 0OA 100B DAM BG 3 25A 75B
MGS BG 1 0OA 100B MGD BG 5 ©50A 50B

16. 5570 40. 3515

40. 3515 357.3839
CALF BG 3 25A 75B SI RE BG 1 0A 100B DAM BG 5 50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

17.4230 40. 8882

40.8882 383. 8590
CALF BG 4 38A 63B SIRE BG 1 OA 100B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

16. 1950 38.8642

38.8642 377.6074
CALF BG 5 50A 50B SIRE BG 1 0A 100B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

12.8730 34.2795

34.2795 338.6290
CALF BG 6 25A 75B SI RE BG 3 25A 758B DAM BG 3 25A 758B
MGS BG 1 0A 100B MGD BG 5 50A 50B

19.5170 43.4490

43. 4490 416.5858
CALF BG 7 38A 63B SI RE BG 3 25A 75B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

20. 3830 43.9857

43.9857 443.0609
CALF BG 8 50A 50B SIRE BG 3 25A 758B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

19. 1550 41.9617

41.9617 436.8093
CALF BG 9 63A 38B SI RE BG 3 25A 75B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

15. 8330 37.3770

37.3770 397.8309
CALF BG 10 50A 50B SIRE BG 5 ©50A 50B DAM BG 5 ©50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

21.2490 44.5225

44.5225 469. 5360
CALF BG 11 63A 38B SI RE BG 5 50A 50B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

20.0210 42.4985

42.4985 463. 2844
CALF BG 12 75A 25B SIRE BG 5 ©50A 50B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

16. 6990 37.9137

37.9137 424.3060
CALF BG 13 75A 25B SIRE BG 12 75A 258B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

18. 7930 40. 4745

40. 4745 457.0328
CALF BG 14 88A 13B SIRE BG 12 75A 258B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

15.4710 35.8897

35.8897 418.0544
CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

12.1490 31.3050
31.3050 379.0760

for set 1 MREMLEM i ter 0

CALF BG 1 0A 100B SIRE BG 1 0A 100B DAM BG 1 0A 100B
MGS BG 1 0A 100B MGD BG 1 0A 100B

36.6000 46.1720

46.1720 659. 1850
CALF BG 2 13A 88B SI RE BG 1 OA 100B DAM BG 3 25A 75B
MGS BG 1 OA 100B MGD BG 5 50A 50B

40.5761 50. 2166

50. 2166 739.1014
CALF BG 3 25A 75B SIRE BG 1 0OA 100B DAM BG 5 ©50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

41.6637 50. 7655



50. 7655 763.5258
CALF BG 4 38A 63B SIRE BG 1 0A 100B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

39.8631 47.8188

47.8188 732.4581
CALF BG 5 50A 50B SI RE BG 1 OA 100B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

35.1740 41.3765

41.3765 645. 8985
CALF BG 6 25A 75B SIRE BG 3 25A 75B DAM BG 3 25A 75B
MGS BG 1 0A 100B MGD BG 5 50A 50B

44.6596 54.1319

54.1319 818.1793
CALF BG 7 38A 63B SI RE BG 3 25A 75B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

45. 8547 54.5516

54.5516 841.7651
CALF BG 8 50A 50B SIRE BG 3 25A 75B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

44.1614 51.4756

51. 4756 809. 8590
CALF BG 9 63A 38B SIRE BG 3 25A 758B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

39.5798 44.9041

44.9041 722.4609
CALF BG 10 50A 50B SI RE BG 5 50A 50B DAM BG 5 50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

47.1573 54.8420

54.8420 864.5125
CALF BG 11 63A 38B SI RE BG 5 50A 50B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

45.5714 51.6368

51.6368 831.7679
CALF BG 12 75A 25B SI RE BG 5 50A 50B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

41.0972 44.9360

44.9360 743.5312
CALF BG 13 75A 25B SIRE BG 12 75A 25B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

44.0931 48.3024

48.3024 798.1848
CALF BG 14 88A 13B SIRE BG 12 75A 258B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

39.7263 41.4723

41.4723 709.1096
CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

35.4670 34.5130
34.5130 619. 1960

1 MREMLEM iter 0

CALF BG 1 0OA 100B SIRE BG 1 0A 100B DAM BG 1 0A 100B
MGS BG 1 0OA 100B MGD BG 1 0A 100B

0.15 0.08 -0.04 0.06
0.08 0.10 0.04 -0.01
-0.04 0.04 0.17 0.09
0.06 -0.01 0.09 0.24

CALF BG 2 13A 88B SI RE BG 1 OA 100B DAM BG 3 25A 75B
MGS BG 1 OA 100B MGD BG 5 50A 50B

0.16 0.12 -0.04 0.04
0.12 0.12 0.05 0.01
-0.04 0. 05 0.16 0.08
0.04 0.01 0.08 0.20

CALF BG 3 25A 75B SI RE BG 1 0OA 100B DAM BG 5 50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

0.16 0.13 -0.05 0.03
0.13 0.13 0. 05 0.01
-0.05 0. 05 0.16 0.07
0.03 0.01 0.07 0.18
CALF BG 4 38A 63B SIRE BG 1 OA 100B DAM BG 12 75A 25B

MGS BG 5 ©50A 50B MGD BG 15 100A 0B

0.16 0.12 -0.05 0.03
0.12 0.12 0.04 -0.02
-0.05 0.04 0.16 0.07
0.03 -0.02 0.07 0.17

CALF BG 5 50A 50B SI RE BG 1 0A 100B DAM BG 15 100A 0B



MGS BG 15 100A 0B MGD BG 15 100A 0B

0.16 0.07 -0.06 0.04
0.07 0.10 0.03 -0.09
-0.06 0.03 0.17 0.07
0.04 -0.09 0.07 0.16
CALF BG 6 25A 75B SI RE BG 3 25A 75B DAM BG 3 25A 75B
MGS BG 1 0OA 100B MGD BG 5 50A 50B
0.16 0.15 -0.04 0.03
0.15 0.14 0.05 0.02
-0.04 0. 05 0.15 0.07
0.03 0.02 0.07 0.17
CALF BG 7 38A 63B SI RE BG 3 25A 75B DAM BG 5 50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B
0.16 0.15 -0.05 0.02
0.15 0.15 0.05 0.02
-0.05 0. 05 0.15 0.06
0.02 0.02 0.06 0.15
CALF BG 8 50A 50B SIRE BG 3 25A 75B DAM BG 12 75A 258B

MGS BG 5 ©50A 50B MGD BG 15 100A 0B

0.16 0.14 -0.05 0.01
0.14 0.14 0.05 0.00
-0.05 0. 05 0.16 0. 05
0.01 0.00 0.05 0.14
CALF BG 9 63A 38B SIRE BG 3 25A 75B DAM BG 15 100A 0B

MGS BG 15 100A 0B MGD BG 15 100A 0B

0.16 0.11 -0.06 0.01
0.11 0.12 0.04 -0.06
-0.06 0.04 0.16 0. 05
0.01 -0.06 0. 05 0.13
CALF BG 10 ©50A 50B SI RE BG 5 50A 50B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B
0.16 0.16 -0.05 0.01
0.16 0.15 0. 05 0.02
-0.05 0. 05 0.15 0. 05
0.01 0.02 0. 05 0.14

CALF BG 11 63A 38B SI RE BG 5 50A 50B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B

0.16 0.15 -0.05 0.00
0.15 0.14 0.05 -0.01
-0.05 0. 05 0.15 0.04
0.00 -0.01 0.04 0.12
CALF BG 12 75A 25B SIRE BG 5 G50A 50B DAM BG 15 100A 0B

MGS BG 15 100A 0B MGD BG 15 100A 0B

0.16 0.12 -0.06 0.00
0.12 0.13 0.04 -0.06
-0.06 0.04 0.16 0.04
0.00 -0.06 0.04 0.11

CALF BG 13 75A 25B SIRE BG 12 75A 25B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

0.16 0.14 -0.06 0.00
0.14 0.14 0.04 -0.04
-0.06 0.04 0.15 0.04
0.00 -0.04 0.04 0.11
CALF BG 14 88A 13B SIRE BG 12 75A 25B DAM BG 15 100A 0B

MGS BG 15 100A 0B MGD BG 15 100A 0B

0.16 0.11 -0.07 0.00
0.11 0.12 0.03 -0.11
-0.07 0.03 0.16 0.03
0.00 -0.11 0.03 0.09

CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

0.16 0.06 -0.09 0.00
0.06 0.09 0.02 -0.25
-0.09 0.02 0.17 0.02
0.00 -0.25 0.02 0.08
Interactibilities and Nonadditive Genetic Correlations for set 1 MREMLEM i ter 0

CALF BG 1 0OA 100B SIRE BG 1 OA 100B DAM BG 1 OA 100B
MGS BG 1 0OA 100B MGD BG 1 0OA 100B

0.16 0. 05 0.06 0.01
0. 05 0.13 0.01 0.04
0.06 0.01 0.15 0.03
0.01 0.04 0.03 0.08

CALF BG 2 13A 88B SI RE BG 1 0A 100B DAM BG 3 25A 758B
MGS BG 1 0OA 100B MGD BG 5 50A 50B
0.14 0. 06 0. 05 0.01
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0.03 0.03 0.18 0. 04
0.02 0.39 0.04 0.11
Environmental Correlations for set 1 MREMLEM iter 0

CALF BG 1 OA 100B SIRE BG 1 OA 100B DAM BG 1 OA 100B

1.00 0.59

0.59 1.00
CALF BG 2 13A 88B SI RE BG 1 0A 100B DAM BG 3 25A 758B
MGS BG 1 0A 100B MGD BG 5 50A 50B

1.00 0.52

0.52 1.00
CALF BG 3 25A 75B SIRE BG 1 0OA 100B DAM BG 5 ©50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

1.00 0.50

0.50 1.00
CALF BG 4 38A 63B SIRE BG 1 0A 100B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0.50

0.50 1.00
CALF BG 5 50A 50B SIRE BG 1 0A 100B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.52

0.52 1.00
CALF BG 6 25A 75B SI RE BG 3 25A 75B DAM BG 3 25A 75B
MGS BG 1 0A 100B MGD BG 5 50A 50B

1.00 0.48

0.48 1.00
CALF BG 7 38A 63B SIRE BG 3 25A 758B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

1.00 0.46

0. 46 1.00
CALF BG 8 50A 50B SI RE BG 3 25A 75B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0. 46

0. 46 1.00
CALF BG 9 63A 38B SIRE BG 3 25A 75B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.47

0. 47 1.00
CALF BG 10 50A 50B SI RE BG 5 50A 50B DAM BG 5 50A 50B
MGS BG 1 OA 100B MGD BG 15 100A 0B

1.00 0. 45

0. 45 1.00
CALF BG 11 63A 38B SIRE BG 5 ©50A 50B DAM BG 12 75A 25B
MGS BG 5 ©50A 50B MGD BG 15 100A 0B

1.00 0. 44

0. 44 1.00
CALF BG 12 75A 25B SI RE BG 5 50A 50B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0. 45

0. 45 1.00
CALF BG 13 75A 25B SIRE BG 12 75A 258B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0. 44

0. 44 1.00
CALF BG 14 88A 13B SIRE BG 12 75A 25B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0. 45

0. 45 1.00
CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.46
0.46 1.00
Phenotypic Correlations for set 1 MREMLEM iter 0

CALF BG 1 0OA 100B SIRE BG 1 OA 100B DAM BG 1 OA 100B
MGS BG 1 OA 100B MGD BG 1 OA 100B

1.00 0.30

0.30 1.00
CALF BG 2 13A 88B SIRE BG 1 0OA 100B DAM BG 3 25A 75B
MGS BG 1 0A 100B MGD BG 5 50A 50B

1.00 0.29
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0.29 1.00
CALF BG 3 25A 75B SI RE BG 1 0A 100B DAM BG 5 50A 50B
MGS BG 1 0A 100B MGD BG 15 100A 0B

1.00 0.28

0.28 1.00
CALF BG 4 38A 63B SI RE BG 1 OA 100B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0.28

0.28 1.00
CALF BG 5 ©50A 50B SIRE BG 1 0A 100B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.27

0.27 1.00
CALF BG 6 25A 75B SI RE BG 3 25A 75B DAM BG 3 25A 75B
MGS BG 1 0OA 100B MGD BG 5 ©50A 50B

1.00 0.28

0.28 1.00
CALF BG 7 38A 63B SIRE BG 3 25A 75B DAM BG 5 ©50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

1.00 0.28

0.28 1.00
CALF BG 8 50A 50B SIRE BG 3 25A 758B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0.27

0.27 1.00
CALF BG 9 63A 38B SI RE BG 3 25A 75B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.27

0.27 1.00
CALF BG 10 ©50A 50B SI RE BG 5 50A 50B DAM BG 5 50A 50B
MGS BG 1 0OA 100B MGD BG 15 100A 0B

1.00 0.27

0.27 1.00
CALF BG 11 63A 38B SI RE BG 5 50A 50B DAM BG 12 75A 25B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0.27

0.27 1.00
CALF BG 12 75A 25B SIRE BG 5 ©50A 50B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0.26

0.26 1.00
CALF BG 13 75A 25B SIRE BG 12 75A 258B DAM BG 12 75A 258B
MGS BG 5 50A 50B MGD BG 15 100A 0B

1.00 0.26

0. 26 1.00
CALF BG 14 88A 13B SIRE BG 12 75A 25B DAM BG 15 100A 0B
MGS BG 15 100A 0B MGD BG 15 100A 0B

1.00 0. 25
0. 25 1.00
CALF BG 15 100A 0B SIRE BG 15 100A 0B DAM BG 15 100A 0B

Cont Group |Ileq lueq Bl RTH WEANI N
1 1 31 36.5713 191. 6351
se 0.9223 3.9117

2 2 32 33.9674 212.7774
se 0.9404 3.8285

3 3 33 40. 1313 196. 9528
se 0.8687 8.1060

4 4 34 37.5193 180.5609
se 0.8799 3.6842

5 5 35 35.5417 185. 3545
se 0.8748 3.7193

6 6 36 35.1618 230.7143
se 0.8780 16.5322

7 7 37 36.5740 239.9103
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Age Dam Sex Cal f Fr Brl Dam |leq lueq Bl RTH WEANI N

1 2 1 166 167 -0.0788 19.3093
se 1.0208 21.4484
2 1 1 168 169 0.9814 15. 8510
se 0.9101 16. 8024
2 2 1 170 171 -0.6619 12. 2064
1.
2.
0.
1.
0

name effect regr # BIRTH_.D WEANIN_D BIRTH_M WEANIN_M
intrabr addmgd 1 -0.0607 -9.9020
se 0.5716 8. 3305
intrabr adddm 2 -5.2474 -10.2166 3.0768 1.0811
se 0.6023 2.3393 0.7362 3.0980
interbr naddm 3 2.6738 19. 1847 0.6903 28. 9559
se 0.6327 2.6065 0.4987 2.1064




(wrtsol) BULL PREDI CTI ONS AT EM | TER 1
sgnum bullid iig ibg geneff geneval BI RTH_D WEANI N_D Bl RTH_M WEANI N_M
1 6834245 15 15 add 12 pgv -5.3123 -10.5272 2.7911 1.3800
1 6834245 15 15 add 12 sep 1.2874 4.4137 1.3892 4.5879
1 6834245 15 15 add 12 sol/gsd -4.5010 -2.7530 2.2858 0.4007
1 6834245 15 15 add 12 sep/gsd 109 115 114 133
1 6834245 15 15 add 12 bifacc -9 -15 -14 -33
1 6834245 15 15 nad 12 pgv 1.3142 8.7213 0.3113 14.6003
1 6834245 15 15 nad 12 sep 1.3534 5.0712 1.3359 4.1488
1 6834245 15 15 nad 12 sol/gsd 0.9829 1.7593 0.2335 3.6080
1 6834245 15 15 nad 12 sep/gsd 101 102 100 103
1 6834245 15 15 nad 12 bifacc -1 -2 0 -3
1 6834245 15 15 tot 12 pgv -3.9981 -1.8059 3.1024 15.9803
1 6834245 15 15 tot 12 sep 2.1815 7.6703 2.2803 7.1746
1 6834245 15 15 tot 12 sol/gsd -2.2418 -0.2885 1.7160 3.0073
1 6834245 15 15 tot 12 sep/gsd 122 123 126 135
1 6834245 15 15 tot 12 bifacc -22 -23 -26 -35
2 10362604 15 15 add 12 pgv -5.3351 -11.4822 2.6917 1.3041
2 10362604 15 15 add 12 sep 1.2694 4.3750 1.3845 4.5830
2 10362604 15 15 add 12 sol/gsd -4.5203 -3.0027 2.2044 0.3787
2 10362604 15 15 add 12 sep/gsd 108 114 113 133
2 10362604 15 15 add 12 bifacc -8 -14 -13 -33
2 10362604 15 15 nad 12 pgv 1.2658 7.5122 0.1834 14.3007
2 10362604 15 15 nad 12 sep 1.3271 4.9883 1.3189 4.1214
2 10362604 15 15 nad 12 sol/gsd 0.9467 1.5154 0.1376 3.5339
2 10362604 15 15 nad 12 sep/gsd 99 101 99 102
2 10362604 15 15 nad 12 bifacc 1 -1 1 -2
2 10362604 15 15 tot 12 pgv -4.0693 -3.9701 2.8751 15. 6049
2 10362604 15 15 tot 12 sep 2.1438 7.5710 2.2646 7.1525
2 10362604 15 15 tot 12 sol/gsd -2.2817 -0.6341 1.5903 2.9366
2 10362604 15 15 tot 12 sep/gsd 120 121 125 135
2 10362604 15 15 tot 12 bifacc -20 -21 -25 -35
3 9000014 13 13 add 12 pgv -3.9588 -7.2931 2.2414 1.4685
3 9000014 13 13 add 12 sep 1.4098 5.5181 1.3851 5.1359
3 9000014 13 13 add 12 sol/gsd -2.9492 -1.3878 1.7210 0.3154
3 9000014 13 13 add 12 sep/gsd 105 105 106 110
3 9000014 13 13 add 12 bifacc -5 -5 -6 -10
3 9000014 13 13 nad 12 pgv 1.3288 9.7650 0.2852 14.9571
3 9000014 13 13 nad 12 sep 1.3868 5.3079 1.3398 4.3094
3 9000014 13 13 nad 12 sol/gsd 0.9837 1.8969 0.2130 3.5425
3 9000014 13 13 nad 12 sep/gsd 103 103 100 102
3 9000014 13 13 nad 12 bifacc -3 -3 0 -2
3 9000014 13 13 tot 12 pgv -2.6300 2.4719 2.5265 16. 4256
3 9000014 13 13 tot 12 sep 2.2376 8.6867 2.1695 7.6686
3 9000014 13 13 tot 12 sol/gsd -1.3810 0. 3360 1.3527 2.6134
3 9000014 13 13 tot 12 sep/gsd 118 118 116 122
3 9000014 13 13 tot 12 bifacc -18 -18 -16 -22
4 8442952 15 15 add 12 pgv -6.1298 -8.8626 2.9218 1.2297
4 8442952 15 15 add 12 sep 1.2393 4.3083 1.3861 4.5768
4 8442952 15 15 add 12 sol/gsd -5.1937 -2.3177 2.3929 0.3571
4 8442952 15 15 add 12 sep/gsd 105 113 114 133
4 8442952 15 15 add 12 bifacc -5 -13 -14 -33
4 8442952 15 15 nad 12 pgv 0.8957 10. 2694 0.2676 14.5522
4 8442952 15 15 nad 12 sep 1.3604 5.1074 1.3468 4.1692
4 8442952 15 15 nad 12 sol/gsd 0.6699 2.0716 0.2007 3.5961
4 8442952 15 15 nad 12 sep/gsd 102 103 101 103
4 8442952 15 15 nad 12 bifacc -2 -3 -1 -3
4 8442952 15 15 tot 12 pgv -5.2341 1.4067 3.1895 15. 7820
4 8442952 15 15 tot 12 sep 2.1378 7.5999 2.2838 7.1758

4 8442952 15 15 tot 12 sol/gsd -2.9348 0.2247 1.7642 2.9699



4 8442952 15 15 tot 12 sep/gsd 120 121 126 135

4 8442952 15 15 tot 12 bifacc -20 -21 -26 -35
5 7640000 1 1 add 12 pgv 0.3699 1.3263 -0.1333 -0.6149
5 7640000 1 1 add 12 sep 1.0890 3.8401 1.1592 5.5013
5 7640000 1 1 add 12 sol/gsd 0.3114 0.3228 -0.1067 -0.0982
5 7640000 1 1 add 12 sep/gsd 92 93 93 88
5 7640000 1 1 add 12 bifacc 8 7 7 12
5 7640000 1 1 nad 12 pgv 2.1793 13.1541 0.1762 14.1309
5 7640000 1 1 nad 12 sep 1.4764 5.6304 1.5225 5.1632
5 7640000 1 1 nad 12 sol/gsd 1.2737 2.0433 0.1020 2.5901
5 7640000 1 1 nad 12 sep/gsd 86 87 88 95
5 7640000 1 1 nad 12 bifacc 14 13 12 5
5 7640000 1 1 tot 12 pgv 2.5493 14.4805 0.0429 13.5160
5 7640000 1 1 tot 12 sep 1.6003 6.1293 1.6968 6.6863
5 7640000 1 1 tot 12 sol/gsd 1.2238 1.8960 0.0201 1.6278
5 7640000 1 1 tot 12 sep/gsd 77 80 80 81
5 7640000 1 1 tot 12 bifacc 23 20 20 19
6 5670200 1 1 add 12 pgv -0.0287 0.7090 -0.1329 3.4802
6 5670200 1 1 add 12 sep 1.1754 4.0731 1.1779 5.6999
6 5670200 1 1 add 12 sol/gsd -0.0241 0.1725 -0.1064 0.5560
6 5670200 1 1 add 12 sep/gsd 99 99 94 91
6 5670200 1 1 add 12 bifacc 1 1 6 9
6 5670200 1 1 nad 12 pgv 1.3201 9.6974 -0.0173 16.9177
6 5670200 1 1 nad 12 sep 1.7394 6.5677 1.5640 5.2598
6 5670200 1 1 nad 12 sol/gsd 0.7715 1.5064 -0.0100 3.1009
6 5670200 1 1 nad 12 sep/gsd 102 102 91 96
6 5670200 1 1 nad 12 bifacc -2 -2 9 4
6 5670200 1 1 tot 12 pgv 1.2915 10. 4064 -0.1502 20.3979
6 5670200 1 1 tot 12 sep 2.0996 7.7301 1.7873 7.1347
6 5670200 1 1 tot 12 sol/gsd 0.6200 1.3626 -0.0704 2.4566
6 5670200 1 1 tot 12 sep/gsd 101 101 84 86
6 5670200 1 1 tot 12 bifacc -1 -1 16 14
7 5150000 1 1 add 12 pgv -0.1132 -0.3632 0.2102 -2.8406
7 5150000 1 1 add 12 sep 1.1048 3.8958 1.1697 5.6404
7 5150000 1 1 add 12 sol/gsd -0.0952 -0.0884 0.1683 -0.4538
7 5150000 1 1 add 12 sep/ gsd 93 95 94 90
7 5150000 1 1 add 12 bifacc 7 5 6 10
7 5150000 1 1 nad 12 pgv 1.0011 10. 0377 0.7861 12.5121
7 5150000 1 1 nad 12 sep 1.5227 5.8384 1.5473 5.2319
7 5150000 1 1 nad 12 sol/gsd 0.5851 1.5592 0. 4550 2.2934
7 5150000 1 1 nad 12 sep/gsd 89 91 90 96
7 5150000 1 1 nad 12 bifacc 11 9 10 4
7 5150000 1 1 tot 12 pgv 0.8879 9.6745 0.9963 9.6716
7 5150000 1 1 tot 12 sep 1.6891 6.4882 1.7506 7.0051
7 5150000 1 1 tot 12 sol/gsd 0.4263 1.2667 0.4673 1.1648
7 5150000 1 1 tot 12 sep/gsd 81 85 82 84
7 5150000 1 1 tot 12 bifacc 19 15 18 16
8 5111000 13 13 add 12 pgv -4.6837 -9.8136 1.6133 -3.1786
8 5111000 13 13 add 12 sep 1.1948 4.7483 1.2629 4.7856
8 5111000 13 13 add 12 sol/gsd -3.4893 -1.8675 1.2388 -0.6827
8 5111000 13 13 add 12 sep/gsd 89 90 97 103
8 5111000 13 13 add 12 bifacc 11 10 3 -3
8 5111000 13 13 nad 12 pgv 0.8995 8. 8553 -0.2565 11. 6104
8 5111000 13 13 nad 12 sep 1.2595 4.8681 1.2586 4.1254
8 5111000 13 13 nad 12 sol/gsd 0.6659 1.7202 -0.1916 2.7498
8 5111000 13 13 nad 12 sep/gsd 93 95 94 98
8 5111000 13 13 nad 12 bifacc 7 5 6 2
8 5111000 13 13 tot 12 pgv -3.7843 -0.9583 1.3568 8.4318
8 5111000 13 13 tot 12 sep 1.8044 7.1620 1.9122 7.0265
8 5111000 13 13 tot 12 sol/gsd -1.9872 -0.1303 0.7264 1.3415
8 5111000 13 13 tot 12 sep/gsd 95 97 102 112
8 5111000 13 13 tot 12 bifacc 5 3 -2 -12
9 5000000 13 13 add 12 pgv -3.9044 -7.6717 2.5954 1.1505
9 5000000 13 13 add 12 sep 1.3128 5.2084 1.3107 4.9391

9 5000000 13 13 add 12 sol/gsd -2.9087 -1.4599 1.9928 0.2471



9 5000000 13 13 add 12 sep/gsd 98 99 101 106

9 5000000 13 13 add 12 bifacc 2 1 -1 -6
9 5000000 13 13 nad 12 pgv 1.3021 9.5234 0.5792 14.6877
9 5000000 13 13 nad 12 sep 1.3328 5.1406 1.2904 4.1997
9 5000000 13 13 nad 12 sol/gsd 0.9639 1.8500 0.4326 3.4787
9 5000000 13 13 nad 12 sep/gsd 99 100 96 99
9 5000000 13 13 nad 12 bifacc 1 0 4 1
9 5000000 13 13 tot 12 pgv -2.6023 1.8517 3.1746 15.8382
9 5000000 13 13 tot 12 sep 2.0515 8.0969 2.0135 7.2954
9 5000000 13 13 tot 12 sol/gsd -1.3665 0.2517 1.6996 2.5199
9 5000000 13 13 tot 12 sep/gsd 108 110 108 116
9 5000000 13 13 tot 12 bifacc -8 -10 -8 -16
10 4520000 13 13 add 12 pgv -3.4167 6. 0525 3.2848 3.8850
10 4520000 13 13 add 12 sep 1.2037 4.7584 1.2634 4.7192
10 4520000 13 13 add 12 sol/gsd -2.5454 1.1518 2.5222 0.8344
10 4520000 13 13 add 12 sep/gsd 90 91 97 101
10 4520000 13 13 add 12 bifacc 10 9 3 -1
10 4520000 13 13 nad 12 pgv 1.4287 18. 4248 1.0445 18. 0648
10 4520000 13 13 nad 12 sep 1.2990 4.9995 1.2715 4.1055
10 4520000 13 13 nad 12 sol/gsd 1.0576 3.5791 0.7801 4.2785
10 4520000 13 13 nad 12 sep/gsd 96 97 95 97
10 4520000 13 13 nad 12 bifacc 4 3 5 3
10 4520000 13 13 tot 12 pgv -1.9880 24.4773 4.3292 21.9498
10 4520000 13 13 tot 12 sep 1.8798 7.3814 1.9301 6.9148
10 4520000 13 13 tot 12 sol/gsd -1.0439 3.3274 2.3178 3.4923
10 4520000 13 13 tot 12 sep/gsd 99 100 103 110
10 4520000 13 13 tot 12 bifacc 1 0 -3 -10
11 4400000 1 1 add 12 pgv -0.1997 0.2678 0.2844 0.1010
11 4400000 1 1 add 12 sep 1.0770 3.7956 1.1273 5.1046
11 4400000 1 1 add 12 sol/gsd -0.1681 0.0652 0.2277 0.0161
11 4400000 1 1 add 12 sep/gsd 91 92 90 82
11 4400000 1 1 add 12 bifacc 9 8 10 18
11 4400000 1 1 nad 12 pgv 0.7632 11.3417 0.7345 15. 0995
11 4400000 1 1 nad 12 sep 1.4594 5.5458 1.4502 4.9760
11 4400000 1 1 nad 12 sol/gsd 0.4460 1.7618 0.4251 2.7677
11 4400000 1 1 nad 12 sep/ gsd 85 86 84 91
11 4400000 1 1 nad 12 bifacc 15 14 16 9
11 4400000 1 1 tot 12 pgv 0.5635 11.6095 1.0188 15. 2005
11 4400000 1 1 tot 12 sep 1.5644 5.9705 1.5347 5.7541
11 4400000 1 1 tot 12 sol/gsd 0.2705 1.5201 0.4779 1.8307
11 4400000 1 1 tot 12 sep/gsd 75 78 72 69
11 4400000 1 1 tot 12 bifacc 25 22 28 31
12 4285112 15 15 add 12 pgv -4.9906 -8.9398 3.1746 0.5329
12 4285112 15 15 add 12 sep 1.2676 4.3668 1.3992 4.5972
12 4285112 15 15 add 12 sol/gsd -4.2284 -2.3378 2.5999 0. 1547
12 4285112 15 15 add 12 sep/gsd 107 114 115 133
12 4285112 15 15 add 12 bifacc -7 -14 -15 -33
12 4285112 15 15 nad 12 pgv 1.4653 10.2308 0.3940 14.2039
12 4285112 15 15 nad 12 sep 1.3604 5.1005 1.3494 4.1718
12 4285112 15 15 nad 12 sol/gsd 1.0959 2.0638 0.2956 3.5100
12 4285112 15 15 nad 12 sep/gsd 102 103 101 103
12 4285112 15 15 nad 12 bifacc -2 -3 -1 -3
12 4285112 15 15 tot 12 pgv -3.5253 1.2910 3.5687 14.7368
12 4285112 15 15 tot 12 sep 2.1625 7.6360 2.3004 7.1998
12 4285112 15 15 tot 12 sol/gsd -1.9766 0.2062 1.9739 2.7733
12 4285112 15 15 tot 12 sep/gsd 121 122 127 135
12 4285112 15 15 tot 12 bifacc -21 -22 -27 -35
13 4000000 13 13 add 12 pgv -4.2550 -11.5926 2.2779 0.9351
13 4000000 13 13 add 12 sep 1.2588 4.9927 1.4137 5.2029
13 4000000 13 13 add 12 sol/gsd -3.1699 -2.2060 1.7491 0.2008
13 4000000 13 13 add 12 sep/gsd 94 95 109 112
13 4000000 13 13 add 12 bifacc 6 5 -9 -12
13 4000000 13 13 nad 12 pgv 1.1312 6.6993 0.3240 14.1998
13 4000000 13 13 nad 12 sep 1.2958 5.0156 1.3618 4.3479

13 4000000 13 13 nad 12 sol/gsd 0.8374 1.3014 0. 2420 3.3631



13 4000000 13 13 nad 12 sep/gsd 96 97 102 103

13 4000000 13 13 nad 12 bifacc 4 3 -2 -3
13 4000000 13 13 tot 12 pgv -3.1238 -4.8932 2.6019 15. 1349
13 4000000 13 13 tot 12 sep 1.9309 7.6614 2.2326 7.8001
13 4000000 13 13 tot 12 sol/gsd -1.6404 -0.6652 1.3930 2.4080
13 4000000 13 13 tot 12 sep/gsd 101 104 120 124
13 4000000 13 13 tot 12 bifacc -1 -4 -20 -24
14 3870140 15 15 add 12 pgv -5.2250 -10.0622 3.1272 1.4619
14 3870140 15 15 add 12 sep 1.3175 4.4761 1.3624 4.5474
14 3870140 15 15 add 12 sol/gsd -4.4270 -2.6314 2.5610 0. 4245
14 3870140 15 15 add 12 sep/gsd 112 117 112 132
14 3870140 15 15 add 12 bifacc -12 -17 -12 -32
14 3870140 15 15 nad 12 pgv 1.3481 9.6695 0.3703 14.6683
14 3870140 15 15 nad 12 sep 1.3724 5.1245 1.3424 4.1646
14 3870140 15 15 nad 12 sol/gsd 1.0083 1.9506 0.2778 3.6248
14 3870140 15 15 nad 12 sep/gsd 103 103 101 103
14 3870140 15 15 nad 12 bifacc -3 -3 -1 -3
14 3870140 15 15 tot 12 pgv -3.8769 -0.3927 3.4975 16.1303
14 3870140 15 15 tot 12 sep 2.2290 7.7779 2.2545 7.1397
14 3870140 15 15 tot 12 sol/gsd -2.1738 -0.0627 1.9345 3.0355
14 3870140 15 15 tot 12 sep/gsd 125 124 125 134
14 3870140 15 15 tot 12 bifacc -25 -24 -25 -34
15 3800047 15 15 add 12 pgv -5.5935 -10.3161 2.5980 1.3556
15 3800047 15 15 add 12 sep 1.2916 4.4295 1.2638 4.3825
15 3800047 15 15 add 12 sol/gsd -4.7392 -2.6978 2.1277 0.3936
15 3800047 15 15 add 12 sep/gsd 109 116 103 127
15 3800047 15 15 add 12 bifacc -9 -16 -3 -27
15 3800047 15 15 nad 12 pgv 1.1421 9.4829 0.3259 14.6546
15 3800047 15 15 nad 12 sep 1.3601 5.0941 1.3150 4.1191
15 3800047 15 15 nad 12 sol/gsd 0.8542 1.9130 0.2444 3.6214
15 3800047 15 15 nad 12 sep/gsd 102 103 99 102
15 3800047 15 15 nad 12 bifacc -2 -3 1 -2
15 3800047 15 15 tot 12 pgv -4.4514 -0.8332 2.9239 16.0102
15 3800047 15 15 tot 12 sep 2.1917 7.7071 2.1234 6.9148
15 3800047 15 15 tot 12 sol/gsd -2.4959 -0.1331 1.6173 3.0129
15 3800047 15 15 tot 12 sep/gsd 123 123 117 130
15 3800047 15 15 tot 12 bifacc -23 -23 -17 -30
16 3856515 1 1 add 12 pgv 0.3484 -0.1246 0.2095 -1.0744
16 3856515 1 1 add 12 sep 1.0952 3.8660 1.1845 5.7861
16 3856515 1 1 add 12 sol/gsd 0.2933 -0.0303 0.1678 -0.1717
16 3856515 1 1 add 12 sep/gsd 92 94 95 92
16 3856515 1 1 add 12 bifacc 8 6 5 8
16 3856515 1 1 nad 12 pgv 1.9035 9.6924 0.8280 13.6364
16 3856515 1 1 nad 12 sep 1.4863 5.6806 1.5845 5.3062
16 3856515 1 1 nad 12 sol/gsd 1.1125 1.5056 0.4792 2.4995
16 3856515 1 1 nad 12 sep/ gsd 87 88 92 97
16 3856515 1 1 nad 12 bifacc 13 12 8 3
16 3856515 1 1 tot 12 pgv 2.2519 9.5678 1.0375 12.5620
16 3856515 1 1 tot 12 sep 1.6219 6.2256 1.8284 7.3351
16 3856515 1 1 tot 12 sol/gsd 1.0810 1.2528 0.4867 1.5129
16 3856515 1 1 tot 12 sep/gsd 78 82 86 88
16 3856515 1 1 tot 12 bifacc 22 18 14 12
17 3850506 1 1 add 12 pgv 0.2034 -2.0176 0.1009 -2.5847
17 3850506 1 1 add 12 sep 1.0888 3.8437 1.1702 5.6409
17 3850506 1 1 add 12 sol/gsd 0.1712 -0.4910 0.0808 -0.4129
17 3850506 1 1 add 12 sep/gsd 92 94 94 90
17 3850506 1 1 add 12 bifacc 8 6 6 10
17 3850506 1 1 nad 12 pgv 1.7226 5.7843 0.6944 12.5032
17 3850506 1 1 nad 12 sep 1.4707 5.6119 1.5491 5.2326
17 3850506 1 1 nad 12 sol/gsd 1.0067 0.8985 0.4019 2.2918
17 3850506 1 1 nad 12 sep/gsd 86 87 90 96
17 3850506 1 1 nad 12 bifacc 14 13 10 4
17 3850506 1 1 tot 12 pgv 1.9260 3.7667 0.7954 9.9185
17 3850506 1 1 tot 12 sep 1.5920 6.1100 1.7542 7.0074

17 3850506 1 1 tot 12 sol/gsd 0.9246 0.4932 0.3731 1.1945



3850506 1 1 tot 12 sep/gsd 76 80 82 84
3850506 1 1 tot 12 bifacc 24 20 18 16
3840047 15 15 add 12 pgv -5.2115 -10.3163 3.1709 0.7944
3840047 15 15 add 12 sep 1.3087 4.4674 1.3051 4.4734
3840047 15 15 add 12 sol/gsd -4.4156 -2.6978 2.5968 0.2307
3840047 15 15 add 12 sep/gsd 111 117 107 130
3840047 15 15 add 12 bifacc -11 -17 -7 -30
3840047 15 15 nad 12 pgv 1.3549 9. 5425 0.3922 14. 3346
3840047 15 15 nad 12 sep 1.3699 5.1222 1.3295 4.1481
3840047 15 15 nad 12 sol/gsd 1.0133 1.9250 0.2941 3.5423
3840047 15 15 nad 12 sep/gsd 102 103 100 103
3840047 15 15 nad 12 bifacc -2 -3 0 -3
3840047 15 15 tot 12 pgv -3.8566 -0.7738 3.5631 15.1290
3840047 15 15 tot 12 sep 2.2167 7.7657 2.1795 7.0399
3840047 15 15 tot 12 sol/gsd -2.1624 -0.1236 1.9708 2.8471
3840047 15 15 tot 12 sep/gsd 124 124 121 132
3840047 15 15 tot 12 bifacc -24 -24 -21 -32
3830394 1 1 add 12 pgv -0.0662 0.4241 -0.1991 2.1632
3830394 1 1 add 12 sep 1.1796 4.0862 1.2012 5.9039
3830394 1 1 add 12 sol/gsd -0.0557 0.1032 -0.1594 0. 3456
3830394 1 1 add 12 sep/gsd 99 99 96 94
3830394 1 1 add 12 bifacc 1 1 4 6
3830394 1 1 nad 12 pgv 1.3132 9.6551 -0.0969 16. 0241
3830394 1 1 nad 12 sep 1.7396 6.5679 1.6239 5.3657
3830394 1 1 nad 12 sol/gsd 0.7675 1.4998 -0.0561 2.9372
3830394 1 1 nad 12 sep/gsd 102 102 94 98
3830394 1 1 nad 12 bifacc -2 -2 6 2
3830394 1 1 tot 12 pgv 1.2470 10.0792 -0.2960 18.1873
3830394 1 1 tot 12 sep 2.1014 7.7338 1.9093 7.5930
3830394 1 1 tot 12 sol/gsd 0.5986 1.3197 -0.1389 2.1904
3830394 1 1 tot 12 sep/gsd 101 101 90 91
3830394 1 1 tot 12 bifacc -1 -1 10 9
3830378 1 1 add 12 pgv 0.1141 2.4742 0.2680 0.1048
3830378 1 1 add 12 sep 1.0983 3.8643 1.1296 5.1005
3830378 1 1 add 12 sol/gsd 0.0961 0.6021 0.2147 0.0167
3830378 1 1 add 12 sep/ gsd 92 94 90 81
3830378 1 1 add 12 bifacc 8 6 10 19
3830378 1 1 nad 12 pgv 1.4889 15. 5493 0.7901 14.6901
3830378 1 1 nad 12 sep 1.5243 5.8385 1.4501 4.9690
3830378 1 1 nad 12 sol/gsd 0.8702 2.4154 0.4573 2.6926
3830378 1 1 nad 12 sep/gsd 89 91 84 91
3830378 1 1 nad 12 bifacc 11 9 16 9
3830378 1 1 tot 12 pgv 1.6031 18. 0234 1.0582 14. 7949
3830378 1 1 tot 12 sep 1.6932 6.4888 1.5350 5.7193
3830378 1 1 tot 12 sol/gsd 0.7696 2.3599 0.4964 1.7818
3830378 1 1 tot 12 sep/gsd 81 85 72 69
3830378 1 1 tot 12 bifacc 19 15 28 31

Cont ai ns:

1)

2)

MREMLEM covari ance and genetic parameter estimates conmputed at
convergence, oOr
MREMLEM covari ances and genetic parameters conputed based on input
covariances, as indicated by parameter nxiter.
nxiter = maxi mum nunber of nmrem emiterations, and indicator to conpute
genetic paranmeters and genetic predictions only
-1 => conpute genetic paraneters (herit, interact, corr) **ONLY**
0 => conpute genetic paranmeters **AND** genetic predictions
1 or larger => conpute MREMLEM covari ances, gen par, and gen pred
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(gparem t 2b) DI RECT NONADDI TI VE GENETI C COEFFI CI ENTS

bgi bgs bgd wgbases1 wgbases?2 wgbasedl wgbased2 nad 11 nad 12 nad 13
1 1 1 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000
2 1 2 0.0000 1.0000 0. 2500 0. 7500 0.0000 0. 7500 0. 2500
3 1 3 0.0000 1.0000 0.5000 0.5000 0.0000 0.5000 0.5000
4 1 4 0.0000 1.0000 0.7500 0. 2500 0.0000 0. 2500 0.7500
5 1 5 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 1.0000
6 2 2 0. 2500 0. 7500 0. 2500 0.7500 0.0625 0.5625 0.3750
7 2 3 0. 2500 0.7500 0.5000 0.5000 0.1250 0.3750 0.5000
8 2 4 0. 2500 0. 7500 0.7500 0. 2500 0.1875 0.1875 0.6250
9 2 5 0. 2500 0. 7500 1.0000 0.0000 0. 2500 0.0000 0.7500
10 3 3 0.5000 0.5000 0.5000 0.5000 0. 2500 0. 2500 0.5000
11 3 4 0.5000 0.5000 0.7500 0. 2500 0.3750 0.1250 0.5000
12 3 5 0.5000 0.5000 1.0000 0. 0000 0.5000 0. 0000 0.5000
13 4 4 0.7500 0. 2500 0.7500 0. 2500 0.5625 0. 0625 0.3750
14 4 5 0.7500 0. 2500 1.0000 0. 0000 0.7500 0. 0000 0. 2500
15 5 5 1.0000 0. 0000 1.0000 0. 0000 1.0000 0. 0000 0.0000
(gparemi t2b) MATERNAL NONADDI TI VE GENETI C COEFFI Cl ENTS
bgi bgs bgd bgmgs bgmgd wgbases1 wgbases?2 wgbasedl wgbased2 nad 11 nad 12 nad 13
1 1 1 1 1 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000
2 1 2 1 3 0.0000 1.0000 0.5000 0.5000 0.0000 0.5000 0.5000
3 1 3 1 5 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 1.0000
4 1 4 3 5 0.5000 0.5000 1.0000 0.0000 0.5000 0.0000 0.5000
5 1 5 5 5 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000
6 2 2 1 3 0.0000 1.0000 0.5000 0.5000 0.0000 0.5000 0.5000
7 2 3 1 5 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 1.0000
8 2 4 3 5 0.5000 0.5000 1.0000 0.0000 0.5000 0.0000 0.5000
9 2 5 5 5 1.0000 0. 0000 1.0000 0. 0000 1.0000 0. 0000 0.0000
10 3 3 1 5 0.0000 1.0000 1.0000 0.0000 0.0000 0.0000 1.0000
11 3 4 3 5 0.5000 0.5000 1.0000 0.0000 0.5000 0.0000 0.5000
12 3 5 5 5 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000
13 4 4 3 5 0.5000 0.5000 1.0000 0.0000 0.5000 0.0000 0.5000
14 4 5 5 5 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000
15 5 5 5 5 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000

breed group combination 1 100B 00A x 100B 00A

5.6460 1.6370 -0.2570 1.7750
1.6370 67.5470 0.8530 -0.5750
-0.2570 0.8530 6.2370 2.9480
1.7750 -0.5750 2.9480 156.7180
breed group combination 2 100B 00A X 75B 25A
6.4451 2.9212 -0.2795 1.2891
2.9212 91. 2669 1.1449 1.1546
-0.2795 1.1449 6.5790 2.5557
1.2891 1.1546 2.5557 149. 0311
breed group combination 3 100B 00A x 50B 50A
6.7052 3.2985 -0.3068 0.9727
3.2985 98.4187 1.1970 0.6683
-0.3068 1.1970 6.6702 2.2060
0.9727 0.6683 2.2060 137.3628
breed group combination 4 100B 00A x 25B 75A
6.4266 2.7687 -0.3388 0.8259
2.7687 89. 0026 1.0092 -2.0339
-0.3388 1.0092 6.5108 1.8987
0.8259 -2.0339 1.8987 121.7131
breed group combination 5 100B 00A x 00B 100A
5.6090 1.3320 -0.3755 0. 8485
1.3320 63.0185 0.5815 -6.9520
-0.3755 0.5815 6.1005 1.6340
0.8485 -6.9520 1.6340 102. 0820
breed group combi nation 6 75B 25A X 7B 25A
7.2441 4.2055 -0.3020 0.8032
4.2055 114.9868 1.4369 2.8841
-0.3020 1.4369 6.9210 2.1635
0.8032 2.8841 2.1635 141. 3441
breed group combination 7 75B 25A x 50B 50A
7.5043 4.5827 -0.3293 0.4869

4.5827 122.1386 1.4889 2.3978



-0.3293 1.4889 7.0123 1.8137

0.4869 2.3978 1.8137 129.6758
breed group combination 8 75B 25A x 25B 75A
7.2256 4.0530 -0.3613 0. 3400
4.0530 112.7225 1.3011 -0.3044
-0.3613 1.3011 6.8528 1.5065
0. 3400 -0.3044 1.5065 114.0261
breed group combi nation 9 75B 25A x 00B 100A
6.4081 2.6162 -0.3980 0.3626
2.6162 86.7384 0.8734 -5.2224
-0.3980 0.8734 6. 4425 1.2417
0.3626 -5.2224 1.2417 94.3951
breed group combination 10 50B 50A x 50B 50A
7.7645 4.9600 -0.3565 0.1705
4.9600 129.2905 1.5410 1.9115
-0.3565 1.5410 7.1035 1.4640
0.1705 1.9115 1.4640 118. 0075
breed group combination 11 50B 50A X 25B 75A
7.4858 4.4303 -0.3885 0.0236
4.4303 119. 8744 1.3532 -0.7907
-0.3885 1.3532 6.9440 1.1567
0.0236 -0.7907 1.1567 102. 3578
breed group combination 12 50B 50A x 00B 100A
6.6683 2.9935 -0.4252 0.0462
2.9935 93.8903 0.9255 -5.7088
-0.4252 0.9255 6.5338 0.8920
0.0462 -5.7088 0.8920 82.7267
breed group combination 13 25B 75A x 25B 75A
7.2071 3.9005 -0.4205 -0.1233
3.9005 110. 4583 1.1654 -3.4929
-0.4205 1.1654 6.7845 0.8495
-0.1233 -3.4929 0. 8495 86.7081
breed group combination 14 25B 75A x 00B 100A
6.3896 2.4638 -0.4573 -0.1006
2.4638 84.4741 0.7377 -8.4109
-0.4573 0.7377 6.3743 0.5848
-0.1006 -8.4109 0.5848 67.0771
breed group combination 15 00B 100A x 00B 100A
5.5720 1.0270 -0.4940 -0.0780
1.0270 58.4900 0.3100 -13.3290
-0.4940 0.3100 5.9640 0.3200
-0.0780 -13.3290 0.3200 47. 4460

ic Covariances for set 1 MREMLEM iter 0

breed group combination 1 100B 00A x 100B 00A

5.7580 1.1560 0. 3460 0.1540
1.1560 83.6710 0.1260 2.4620
0. 3460 0.1260 5.6190 0.5490
0.1540 2.4620 0.5490 53.6420
breed group combination 2 100B 00A X 75B 25A
5.6558 1.2080 0.2945 0.2690
1.2080 79.0263 0.2960 8.5275
0.2945 0.2960 5.6188 0.7460
0.2690 8.5275 0.7460 61.2388
breed group combination 3 100B 00A x 50B 50A
5.5535 1.2600 0.2430 0.3840
1.2600 74.3815 0. 4660 14.5930
0.2430 0.4660 5.6185 0.9430
0.3840 14.5930 0.9430 68. 8355

breed group combination 4 100B 00A X 25B 75A

5.4512 1.3120 0.1915 0.4990
1.3120 69. 7368 0.6360 20. 6585
0.1915 0.6360 5.6182 1.1400
0.4990 20. 6585 1.1400 76.4322
breed group combination 5 100B 00A x 00B 100A
5.3490 1.3640 0. 1400 0.6140
1.3640 65. 0920 0.8060 26.7240
0. 1400 0.8060 5.6180 1.3370
0.6140 26.7240 1.3370 84.0290

breed group combi nation 6 75B 25A X 7B 25A

5.6168 1.2151 0. 2592 0.3421
1.2151 76.6056 0.4145 13.1836
0.2592 0.4145 5.6626 0.8586
0. 3421 13.1836 0.8586 65.7729

breed group combination 7 75B 25A x 50B 50A
5.5779 1.2223 0.2240 0.4151



1.2223 74.1850 0.5330 17.8396
0.2240 0.5330 5.7065 0.9712
0.4151 17.8396 0.9712 70.3070
breed group combination 8 75B 25A x 25B 75A
5.5389 1.2294 0.1888 0.4882
1.2294 71.7644 0.6515 22.4957
0.1888 0.6515 5.7504 1.0839
0.4882 22.4957 1.0839 74.8411

breed group combination 9 75B 25A x 00B 100A

5.5000 1.2365 0.1535 0.5613
1.2365 69.3438 0.7700 27.1517
0. 1535 0.7700 5.7942 1.1965
0.5613 27.1517 1.1965 79.3752

breed group combi nation 10 50B 50A x 50B 50A

5.6022 1.1845 0.2050 0.4463
1.1845 73.9885 0.6000 21.0862
0.2050 0.6000 5.7945 0.9995
0.4463 21.0862 0.9995 71.7785
breed group combination 11 50B 50A X 25B 75A
5.6266 1.1467 0.1860 0.4774
1.1467 73.7920 0.6670 24.3329
0.1860 0.6670 5.8825 1.0277
0.4774 24.3329 1.0277 73.2500
breed group combination 12 50B 50A x 00B 100A
5.6510 1.1090 0.1670 0.5085
1.1090 73.5955 0.7340 27.5795
0.1670 0.7340 5.9705 1.0560
0.5085 27.5795 1.0560 74.7215

breed group combination 13 25B 75A x 25B 75A

5.7143 1.0641 0.1833 0.4666
1.0641 75.8196 0.6825 26.1701
0.1833 0.6825 6.0146 0.9716
0. 4666 26.1701 0.9716 71.6589

breed group combi nation 14 25B 75A x 00B 100A

5.8020 0.9815 0.1805 0.4557

0.9815 77.8473 0.6980 28.0072

0.1805 0.6980 6.1468 0.9155

0. 4557 28.0072 0.9155 70.0678
breed group combination 15 00B 100A x 00B 100A

5.9530 0.8540 0.1940 0.4030

0. 8540 82.0990 0.6620 28.4350

0.1940 0.6620 6.3230 0.7750

0.4030 28.4350 0.7750 65. 4140
Environmental Covariances for set 1 MREMLEM iter 0

breed group combination 1 100B 00A x 100B 00A
13.5970 37.2540
37.2540 298.1820

breed group combination 2 100B 00A X 75B 25A
16.5570 40. 3515
40. 3515 357.3839

breed group combination 3 100B 00A x 50B 50A
17.4230 40. 8882
40. 8882 383. 8590

breed group combination 4 100B 00A x 25B 75A
16. 1950 38. 8642
38. 8642 377.6074

breed group combination 5 100B 00A x 00B 100A
12.8730 34.2795
34.2795 338.6290

breed group combination 6 75B 25A X 7B 25A
19.5170 43. 4490
43. 4490 416.5858

breed group combination 7 75B 25A x 50B 50A
20. 3830 43.9857
43.9857 443. 0609

breed group combination 8 75B 25A x 25B 75A
19. 1550 41.9617
41.9617 436.8093

breed group combi nation 9 75B 25A x 00B 100A
15. 8330 37.3770
37.3770 397.8309

breed group combi nation 10 50B 50A x 50B 50A
21.2490 44.5225
44.5225 469. 5360

breed group combination 11 50B 50A x 25B 75A



20.0210 42.4985
42. 4985 463. 2844

breed group combination 12 50B 50A x 00B 100A
16. 6990 37.9137
37.9137 424.3060

breed group combi nation 13 25B 75A x 25B 75A
18.7930 40. 4745
40.4745 457.0328

breed group combi nation 14 25B 75A x 00B 100A
15.4710 35.8897
35. 8897 418. 0544

breed group combi nation 15 00B 100A x 00B 100A
12.1490 31.3050
31.3050 379.0760

breed group combination 1 100B 00A x 100B 00A
36. 6000 46.1720
46. 1720 659. 1850

breed group combination 2 100B 00A x 75B 25A
40.5761 50.2166
50. 2166 739.1014

breed group combination 3 100B 00A x 50B 50A
41.6637 50. 7655
50. 7655 763.5258

breed group combination 4 100B 00A x 25B 75A
39.8631 47.8188
47.8188 732.4581

breed group combination 5 100B 00A x 00B 100A
35.1740 41. 3765
41.3765 645. 8985

breed group combi nation 6 75B 25A X 7B 25A
44.6596 54.1319
54.1319 818.1793

breed group combination 7 75B 25A x 50B 50A
45. 8547 54.5516
54.5516 841.7651

breed group combination 8 75B 25A X 25B 75A
44.1614 51. 4756
51. 4756 809. 8590

breed group combination 9 75B 25A x 00B 100A
39.5798 44.9041
44.9041 722.4609

breed group combination 10 50B 50A x 50B 50A
47.1573 54.8420
54.8420 864.5125

breed group combination 11 50B 50A X 25B 75A
45.5714 51.6368
51.6368 831.7679

breed group combination 12 50B 50A x 00B 100A
41.0972 44.9360
44.9360 743.5312

breed group combination 13 25B 75A x 25B 75A
44.0931 48.3024
48.3024 798.1848

breed group combination 14 25B 75A x 00B 100A
39.7263 41.4723
41. 4723 709.1096

breed group combi nation 15 00B 100A x 00B 100A
35.4670 34.5130
34.5130 619. 1960

breed group combination 1 100B 00A x 100B 00A

0.15 0.08 -0.04 0.06
0.08 0.10 0.04 -0.01
-0.04 0.04 0.17 0.09
0.06 -0.01 0.09 0.24
breed group combination 2 100B 00A X 75B 25A
0.16 0.12 -0.04 0.04
0.12 0.12 0.05 0.01
-0.04 0.05 0.16 0.08
0. 04 0.01 0.08 0. 20

breed group combination 3 100B 00A x 50B 50A
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breed group combination 3 100B 00A x 50B 50A
0.13 0. 06 0. 04 0.02
0.06 0.10 0.02 0.20
0.04 0.02 0.13 0. 05
0.02 0.20 0. 05 0.09
breed group combination 4 100B 00A x 25B 75A
0.14 0.07 0.03 0.02
0.07 0.10 0.03 0.28
0.03 0.03 0.14 0.06
0.02 0.28 0.06 0.10
breed group combination 5 100B 00A x 00B 100A
0.15 0.07 0.03 0.03
0.07 0.10 0. 04 0. 36
0.03 0.04 0.16 0.06
0.03 0.36 0.06 0.13
breed group combination 6 75B 25A X 7B 25A
0.13 0.06 0.05 0.02
0.06 0.09 0.02 0.19
0. 05 0.02 0.13 0.04
0.02 0.19 0. 04 0.08
breed group combination 7 75B 25A x 50B 50A
0.12 0. 06 0. 04 0.02
0.06 0.09 0.03 0. 25
0.04 0.03 0.12 0. 05
0.02 0.25 0. 05 0.08
breed group combination 8 75B 25A x 25B 75A
0.13 0. 06 0.03 0.02
0.06 0.09 0.03 0.31
0.03 0.03 0.13 0. 05
0.02 0.31 0. 05 0.09
breed group combination 9 75B 25A x 00B 100A
0.14 0. 06 0.03 0.03
0.06 0.10 0.04 0.37
0.03 0. 04 0.15 0. 06
0.03 0.37 0.06 0.11
breed group combi nation 10 50B 50A x 50B 50A
0.12 0. 06 0.04 0.02
0.06 0.09 0.03 0.29
0.04 0.03 0.12 0.05
0.02 0.29 0.05 0.08
breed group combination 11 50B 50A x 25B 75A
0.12 0. 06 0.03 0.02
0.06 0.09 0.03 0.33
0.03 0.03 0.13 0. 05
0.02 0.33 0. 05 0.09
breed group combination 12 50B 50A x 00B 100A
0.14 0.05 0.03 0.02
0. 05 0.10 0.04 0.37
0.03 0.04 0.15 0.05
0.02 0.37 0.05 0.10
breed group combination 13 25B 75A X 25B 75A
0.13 0. 05 0.03 0.02
0. 05 0.09 0.03 0. 36
0.03 0.03 0. 14 0. 05
0.02 0. 36 0. 05 0.09
breed group combi nation 14 25B 75A x 00B 100A
0.15 0. 05 0.03 0.02
0. 05 0.11 0.03 0.38
0.03 0.03 0.15 0.04
0.02 0.38 0.04 0.10
breed group combi nation 15 00B 100A x 00B 100A
0.17 0.04 0.03 0.02
0.04 0.13 0.03 0.39
0.03 0.03 0.18 0. 04
0.02 0.39 0.04 0.11
Environmental Correlations for set 1 MREMLEM i ter 0

breed group combination 1 100B 00A x 100B 00A

1.00 0.59
0.59 1.00

breed group combination 2 100B 00A X 75B 25A
1.00 0.52
0.52 1.00

breed group combination 3 100B 00A x 50B 50A
1.00 0.50

0.50 1.00
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0.26 1.00

breed group combination 14 25B 75A x 00B 100A
1.00 0.25
0. 25 1.00

breed group combination 15 00B 100A x 00B 100A
1.00 0.23

sgnum bullid iig ibg geneff geneval BI RTH_D WEANI N_D Bl RTH_M WEANI N_M
1 6834245 15 15 add 12 pgv -5.38123 -10.5272 2.7911 1.3800
1 6834245 15 15 add 12 sep 1.2874 4.4137 1.3892 4.5879
1 6834245 15 15 add 12 sol/gsd -4.5010 -2.7530 2.2858 0.4007
1 6834245 15 15 add 12 sep/gsd 109 115 114 133
1 6834245 15 15 add 12 bifacc -9 -15 -14 -33
1 6834245 15 15 nad 12 pgv 1.3142 8.7213 0.3113 14.6003
1 6834245 15 15 nad 12 sep 1.3534 5.0712 1.3359 4.1488
1 6834245 15 15 nad 12 sol/gsd 0.9829 1.7593 0. 2335 3.6080
1 6834245 15 15 nad 12 sep/gsd 101 102 100 103
1 6834245 15 15 nad 12 bifacc -1 -2 0 -3
1 6834245 15 15 tot 12 pgv -3.9981 -1.8059 3.1024 15. 9803
1 6834245 15 15 tot 12 sep 2.1815 7.6703 2.2803 7.1746
1 6834245 15 15 tot 12 sol/gsd -2.2418 -0.2885 1.7160 3.0073
1 6834245 15 15 tot 12 sep/gsd 122 123 126 135
1 6834245 15 15 tot 12 bifacc -22 -23 -26 -35
2 10362604 15 15 add 12 pgv -5.3351 -11.4822 2.6917 1.3041
2 10362604 15 15 add 12 sep 1.2694 4.3750 1.3845 4.5830
2 10362604 15 15 add 12 sol/gsd -4.5203 -3.0027 2.2044 0.3787
2 10362604 15 15 add 12 sep/gsd 108 114 113 133
2 10362604 15 15 add 12 bifacc -8 -14 -13 -33
2 10362604 15 15 nad 12 pgv 1.2658 7.5122 0.1834 14.3007
2 10362604 15 15 nad 12 sep 1.3271 4.9883 1.3189 4.1214
2 10362604 15 15 nad 12 sol/gsd 0.9467 1.5154 0.1376 3.5339
2 10362604 15 15 nad 12 sep/gsd 99 101 99 102
2 10362604 15 15 nad 12 bifacc 1 -1 1 -2
2 10362604 15 15 tot 12 pgv -4.0693 -3.9701 2.8751 15. 6049
2 10362604 15 15 tot 12 sep 2.1438 7.5710 2.2646 7.1525
2 10362604 15 15 tot 12 sol/gsd -2.2817 -0.6341 1.5903 2.9366
2 10362604 15 15 tot 12 sep/gsd 120 121 125 135
2 10362604 15 15 tot 12 bifacc -20 -21 -25 -35
3 9000014 13 13 add 12 pgv -3.9588 -7.2931 2.2414 1.4685
3 9000014 13 13 add 12 sep 1.4098 5.5181 1.3851 5.1359
3 9000014 13 13 add 12 sol/gsd -2.9492 -1.3878 1.7210 0. 3154
3 9000014 13 13 add 12 sep/gsd 105 105 106 110
3 9000014 13 13 add 12 bifacc -5 -5 -6 -10
3 9000014 13 13 nad 12 pgv 1.3288 9.7650 0.2852 14.9571
3 9000014 13 13 nad 12 sep 1.3868 5.3079 1.3398 4.3094
3 9000014 13 13 nad 12 sol/gsd 0.9837 1.8969 0.2130 3.5425
3 9000014 13 13 nad 12 sep/gsd 103 103 100 102
3 9000014 13 13 nad 12 bifacc -3 -3 0 -2
3 9000014 13 13 tot 12 pgv -2.6300 2.4719 2.5265 16. 4256
3 9000014 13 13 tot 12 sep 2.2376 8.6867 2.1695 7.6686
3 9000014 13 13 tot 12 sol/gsd -1.3810 0. 3360 1.3527 2.6134
3 9000014 13 13 tot 12 sep/gsd 118 118 116 122
3 9000014 13 13 tot 12 bifacc -18 -18 -16 -22
4 8442952 15 15 add 12 pgv -6.1298 -8.8626 2.9218 1.2297
4 8442952 15 15 add 12 sep 1.2393 4.3083 1.3861 4.5768
4 8442952 15 15 add 12 sol/gsd -5.1937 -2.3177 2.3929 0.3571
4 8442952 15 15 add 12 sep/gsd 105 113 114 133
4 8442952 15 15 add 12 bifacc -5 -13 -14 -33
4 8442952 15 15 nad 12 pgv 0. 8957 10. 2694 0.2676 14.5522
4 8442952 15 15 nad 12 sep 1.3604 5.1074 1.3468 4.1692
4 8442952 15 15 nad 12 sol/gsd 0.6699 2.0716 0.2007 3.5961
4 8442952 15 15 nad 12 sep/gsd 102 103 101 103
4 8442952 15 15 nad 12 bifacc -2 -3 -1 -3
4 8442952 15 15 tot 12 pgv -5.2341 1.4067 3.1895 15. 7820
4 8442952 15 15 tot 12 sep 2.1378 7.5999 2.2838 7.1758
4 8442952 15 15 tot 12 sol/gsd -2.9348 0.2247 1.7642 2.9699
4 8442952 15 15 tot 12 sep/gsd 120 121 126 135
4 8442952 15 15 tot 12 bifacc -20 -21 -26 -35
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