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— Al Algorithm - circa 1993-1995

Known residual from analysis of individual trials necessitates
the use of weights

GENSTAT 4 REML could not cope with the size of the problem
nor weights

Use of FS seen as a major impediment, thence ...
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general variance modelling paradigm

n Led to the concept of G and R-structures - the building
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H
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Multiplicative mixed models for MET data
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n Assume random variety effects for minimum MSE (“for the
common good”,RT Pers Comm, many times!!!)
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| w where G. Is an unstructured

(US) variance matrix with p(p + 1) =2 parameters.
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| Dense FA formulation

| XFA Formulation: 1999-2003
| XFA form
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I

Coamniitina Ctratons

Motivation for our V

E model

n US matrices can be dif cult to t and/or parameters poorly
estimated so use FA which provides parsimonious

approximation that ts well.

n Bonus is that FA model may enhance interpretation of V. E,
particularly through use of graphical displays such as

bi-plots.
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FA model forV E
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Dense FA formulation
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| Ef ciency of XFA
| Prediction in LMMs: 2001-03
| Prediction Model
I

Coamniitina Ctratons

Colonial Collaborations, StatGen 2006 - slide #19




Dense FA formulation
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Coamniitina Ctratoms

XFA form

n XFA uses a model basedonf andu;j.

whereuc = (f% u9)%andZ. =[Z, Z.]and

Zi, = Zo( »

y=2Xx

lm).

+ Z U+ €
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XFA form

n Special cases

u

u

FA

RR

(f

0.

u9?°
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Ef ciency of XFA

n Sparse G ', viz
title1 " H#

|
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1993-1995
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Details of Al algorithm
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Ef ciency of XFA
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| e n Elegant formation of MMEs from K M9®R MK where
| Estimation - REML

|

REML estimation: Iterative u M — y X O Z 1 Z 2

schemes
Al matrix
u

Computation of Al matrix 2 3

Hard at work on A 0 0 0 0

| ¢ 0 0 0
| mk 0 0
0 | mp, 0

|m O Imp2
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evaluation
| Multiplicative mixed models

for MET data
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FA model forV E

Dense FA formulation
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XFA transcripts

XFA transcripts nOte th at fOf fU ”
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S
[
o O O O B+

'n
AN o o o
N

A | .
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XFA transcripts




XFA transcripts




Ef ciency of XFA

Elapsed Time (secs)

Data-set Model XFA Smith etal. No. of params
Lupins, p=17 FA(1) 1.2 5.1

Lupins, p=17 FA(2) 2.2 5.5

Lupins, p=17 FA(3) 2.6 5.9

Barley, p=62 FA(1) 30 786 332
Barley, p=62 FA(2) 50 833 393

Barley, p=62 FA(3) 101 940 453
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Prediction in LMMs: 2001-03

n Lane and Nelder (1982) considered prediction in linear
e models implemented into GENSTAT
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| Dense FA formulation

| XFA Formulation: 1999-2003
| XFA form
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Colonial Collaborations, StatGen 2006 - slide #26




Prediction in LMMs: 2001-03

| titlel

| Synopsis of talk

A e n Computational problems addressed by Lane (1998)
1993-1995

Al-REML to ASREML
Details of Al algorithm
Details of Al algorithm

R -structures

G -structures

Estimation - REML

REML estimation: Iterative

schemes
Al matrix

Computation of Al matrix
Hard at work on Al
METs for crop cultivar

evaluation
| Multiplicative mixed models

for MET data
| Motivation for ourV. E

model
FA model forV E

|

| Dense FA formulation

| XFA Formulation: 1999-2003
| XFA form

| Ef ciency of XFA

| XFA transcripts

| XFA transcripts

| Ef ciency of XFA

| Prediction Model

I Camnutinn Ctratams

Colonial Collaborations, StatGen 2006 - slide #26




Prediction in LMMs: 2001-03

titlel

Synopsis of talk
Thanks:

Al Algorithm - circa
1993-1995

AREML 1o ASREML n Their approach cannot be simply applied to LMMs
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Prediction Model
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Synopsis of talk
Thanks:
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1993-1995
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Details of Al algorithm

e o Al where D¢ (?*P) s a known matrixand = ( %u9°

|

|
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A Have approximately

| Estimation - REML

| REML estimation: Iterative —_— . 2 1
schemes D ( ) N (O y D C D O)
Al matrix H

Computation of Al matrix
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evaluation
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for MET data
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Prediction in LMMs: 2001-03
Prediction Model

Computing Strategy

5

5

>

>

D and C are very large, eg. d > 20,000, p+ b > 100 000
Form D directly row-wise, each element speci ed according

to status from the above process
D is stored in a linklist sparse form

Strategy ts within Al framework, called in nal iteration o r

from previous analysis
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The Coffee shop idea for predict

n Step 1.

Form

2

= 4

yOR ly
0
WOR ly DY

0 yR 1w

D
C

z

whereC=W®R W +G ,andG =diag 0;G ‘!
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The Coffee shop idea for predict

n Step 2:

Absorption of C gives

M

yPy

DC

1DO
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Prediction for models not full rank

n Solution to MMEs for

IS not unique.
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Prediction for models not full rank

We obtain a solution to
XH IXr=X%H 1y;

5

as
M= (XH OIX) XH Yy
but note
E(")=(XH X)) X¥H X
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Prediction for models not full rank

n There exists an orthogonal permutation matrix L such that

L% H

XL

A1

0
A12

A1
Ao

#

where A, Is a square matrix of full rank, equal to the rank of

X °H

X .
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Models not of full rank

n De ne

and note
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Models not of full rank

n Using
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Estimabllity

n The prediction D
estimable.

D

+ D ,u Is estimable if D IS
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D

n Then it can be shown that D

1

D A,AL, =0

IS estimable if
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Determining estimability in predict

Augmented mixed model matrix Q, after reordering and
absorption of the random effects, is given by

2 3

yH 'y 0 yH X, yH X,
§ 0 0 D . D |
X,H 'y D .

0 A1 A1
X,H 'y D AY, A 5,

2

Absorption of the last row pertaining to the
symmetric matrix, given by

, leaves the
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Final Absorption

]

yPy
D %,

X, H 'y Ap”, D

yH 1Xl

D
A1

A 1A, AL,

n Ordering of into ( 10 zo)ois established in rst iteration,

0
N 0
2A12
1A0
D 2A22A12

3

£
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Final Absorption

0 0
A
2 2
1
D 2A22D ,
1

n invariant predictions are characterised by elements of
0 0, . .
D A 15A 55D _ in Q7 becoming zero during the

1

absorption process.
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The Retirement Plans

n Sell shares in Blackburn Rovers
n Competition models

n Imputation and other schemes for large problems

n Model selection for QTLs

n Iterative schemes

n Kenward and Roger adjustments
n XFA A, XFA XFA, ...
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