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Subject Guide

a. Purpose

b. Programming Language used

Version and modification level or release number of IBM Programming System used, or program order number
for non-1BM authored program used

. Field of application

Type of routine (main program, subroutine, etc.)

Specific description of machine requirements

Engineering Changes (EC) level of equipment {if pertinent)

o

e =@ Q

ABSTRACT
Two main preograms, DIALL and DIALLC, which do a general least squares analysis

for a general (unbalanced) diallel experiment, are described in detail. The programs,

with their subroutines, will compute the analysis of variance and analysis of cross-

products tables for any number of variables including the expectations of the mean

squares, calculate the estimates of the variance components and estimate the

correlations between the effects for differept trajits. Two examples are given of = |

the use of these programs,

For a complete analysis of a 5 line diallel experiment with two replicates

and one variable approximatel byt MOTY

requirements increase more rapidly than an increase in the number of lines.

The programs are written in Fortran IV, G level and tested usipg 0S/360,

Output records up to 132 characters are produced, No special equipment is required |
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2. Cards DATA 690 cthrough BATALOGG. This problem is given by 3. Criffing (.958).
Since only the means over plots amd repd are given as data. there ate na
dcgrecs of freedom or sume of squares associaced with ecror.

B. TInput for exawples

R R S U N U A S DaTadg10
THALT & Trall « TRALT 3 JATHI0ZY
(eaigAad, 2,83, cFid.0s TLLy FlULD) DATADO30
il i I 5. 36740040
o 2 IR 2add OATAGOSO
[ 3 3 10, UATAGDLY
e o1 4 da B. DATAGOTO
[ ST 1 N e DATAD08D
(R z N 9. DATALOS0
e Y 3 3. 7. DATAOLOD
12 x N Sa DATAULLD
1 t 3. EN DATAOL2G
JR ¢ Lu. lu. DATAJL30
L3 3 P J. JATAIL4D
1y 3 4 G de JaTA0L30
(SR 1 7. ut. UATANLGD
IR Z 6. Co. DATAOLTO
PR 3 EN J%. DAT&0130
1L 4 4 4. Uda DATATL90
le i L 1. uls JATAUZOO
a1 2 ia ¥ DATAD210
1 EJ i UEN DATAGZZ0
iz 1 4 LN Caa 0ATA0Z30
| R L 5. UG, VATALZ4U
e 2 2 b Go. natan?so
VL H i, ut. DATAOZ60
[V “ Ja (N patapzic
e 2 § Ya s, DATADZBO
e 3 2 2. ug. DATAG290
e * 4 ER Y. 0ATA0300
12 3 4 EW at. DATAN3IQ
e n L . ub. DATAD320
12 4 2 & [ DATAD3AO
14 4 3 Sa Uba DATAG3 &0
[P 4 a. da DATAD3S0
2L 1 L L. 93. DATAD36Q
PR 2z 2. 03, DATADITO
211 4 ia U5, DATAD3 S0
411 o 4 b DATAD390
L4 L 5. GT. DATAD4GO
£l 2 & o Ube DATADALD
L2 1 I Usa DATADR20
12 3 E L0, DATADS30
P i 4a gl. O4TA0640
213 & 1de Uda 2aTA0G50
ti 3 K i a3 DATAQ4 S0
i 3 - 5. Ua. DATAO%70
el oo L . a5. D4 TAD&AO
FAN K fa Ve DATADS9Q
P > 2. 0T DATAUSUY
14
i1 % da 08 DATADS10
2l 1 1 i. 9. DATAUSZ0
cd 1 ¢ 2. b DATAB530
e 1 ] e Ui DATAQS 4D
22 1 “« e Uba DATADSSO
< 2 1 5. ab. DATATS6U
PR P4 b da, DATAOS5TO
2 2 3 T Ol. CATANS580
< 2 D) EN 10, DATAQS90
ed 3 L 9. u2. DATAOLOG
/ey 2 Lita ule DATAOB10
g2 3 3 +a 7. DATAOBZ2O
fg 2 “ EN u9. OATAQ630Q
£d 4 i e Ule DATADG4D
i2 4 i e G5, DATAOS S50
P 3 5. Ue. . DATAUSBS0
2 A @ 4. Qén DATADGTO
DATAGEE0
9 3 1 DATADL90
T37aL YIELO LuB »ETGHT SAELLED CORN WT UATADIQU
L2A3eair3FiU.D) DATADTLO
[ 24da0 3led 20848 DATADTZO
[ LYV FON 225.% DATADT3Q
o4 23u.u 32.3 195.1 DATADT40
o5 23740 4543 ildav DATAOTSG
1 a zal.5 19.u /02.5 OATAQT 60
T 200.9 .1 £31.8 DATAQITD
1 a 24Ual 3344 2Usen oATAOTAD
] 3J.a LT S 26043 DATAOT90
PR | 23,4 2T .9 tal.i DAY ADS00
2 4 AW P iG.8 186.5 DATAD81Q
2 5 21341 .0 19445 DATAD820
2 b 229.5 34,1 L9t.4 0ATAGS3Q
2 1 PEFT 3. 236.0 DATADE40
2 A Jlbad 3.9 i45. 4 DATAGE5Q
2 3 214,2 23.a 145.7 OATADBAO
3 1337 5.2 138.5 DATADBTE
103 <9347 Lk Zlé-3 DATACBAEOD
E R FEDT 19.% 2l4ab DATAOBI0
37 284,48 v 213.9 OATAQS00
E I 222.3 3. LU, 2 DATADS1D
R 252a1 Haw 21947 DATAQ920
4 0 £33.3 2.l 191.2 DATAO930
DES #13.7 EET 1Td.u DATADI40Q
. PEET 33ats 2EUai DATADISO
“ L#f.4 dat 164, 7 DATA&0960
o édlaa alas 219,17 DATAZSTO
s o Yo s LY 166.7 DATAGT80
s i didad 43eb 22%.0 DATAG99V
2 o PRI Aleg Ulal naTAlDGO
> 9 PETRE] wie 2 fltiao DATALO10
5 7 ¢al.3 9.1 222,71 DATALO20
o 4 éfdad “dud 226.8 DATALO030
o 4 234,77 4l.3 FEF DATALOAD
T N 3.4 23e.y UATALOSD
[ V3l 4l.l okl DATALI060
w dnvden EET 22446 DATALOTO

UATALDAD




SOURCE

MEAN

Loc

KEPS

Gla

SELF

SCa

MATR

REC#

GXL

ofF

o x ok

LEE B BN B RE R LR B B B B B N BN U DN LA N I B B B B N N R R R R NN B I I N N I I B R R

# FF U F b F A RSN E T E RS KA & & A SRRk & A AR Ak Nk R R ok kK kKR OE KR

COEFFICIEMNIS

32.000000000
18.000000000

32.000Ca0008
16.000C00000
0

14, 000000000

le.000C00000

0.0
Q.0

0.9
Q.0

0.0
0.0

9.0
Q0.0

14.000000000
4.0

GENERAL

L EAST

M. E. SCHAFFER
NCSuy DEPT.OF GENE

Output of exaaples

AND R

KGVEMBER, 1968

HUMBER OF LULATIUNS
NUMBER OF REPLEICATIONS

MaX[MUM NUMBER GF MALE - FEMALE LINES

NUMBER UF RESPOMSE YARIABLES
ANALYSI[S5 OF CROSSPRODUCTS DESIRED
EFFECTS ACCOUNTED FOR ARE

VARLABLES ANALYZED ARE ¢

EXPELCTA
A4 N

E

0.0
32.090000000
Ga 0
32.000G00000

d.C
0.0

9+ 0
0.4

0.0
0.0

0.0
0.0

8.0000000000
0.9

8.000000Q000
V.9

d.0
0.0

a 5 OF
] A

N
E

S UVARES DIl1ALLEL

s As
TICS

MEAN
Laoc
REPS
GCA
SELF
SCA
MATR
REC#?
GAL

USaNis

[ I B

Vi RN

TRALT 1
TRALIT 2
TRAIT 13

MEAN SQUARES
N PRDDUCTS

LHARACT ERS

TRALT &
TRALT 2
TRAIT 3

&4 .0Q0060000

0.0
0.0

0.0
Q.0

G0
J.0

3s0Q
0.0

0.0
Q.0

3Z. 000000000
Q.0

d9.0
0.0

d.0
0.0

6.0000000000

0.0

0.0

4. 0000000000

3. 5000000000

8.0000000000

0.0

ANALY SIS

L I B

1.90000300000

2, 0000000000

2. 2500000000

0.0

b4, 000000000

32. 000000000

0.0




SOURCE

MEAN
Lil
RE2S
Gca
SELF
SLA
MATH
HRECE
GAL

ERRUR
Tuiaw

TJTaL 55 ALLGUNTED FOR BY EFFELTS

AN ALY

DF

[

[N

L)

A% EFFECTS

AN ALY S 1S

SCURLE

MEAN
L0w
RERS
GCA
SELF
SLA
MATR
RELP
XL

ERRUR
TaTAL

TuTal 3> ACCUUNTED FUR sY EFFECTS

ANALYSIL1 S UF C

SulRCE

MEAN
Lac
REPS
GCa
SELF
SCA
MaTR
_ECP
GAL

ERRON
10TAL

TUTAL %3 ALCUUNTED FUR 8Y EFFECTS

SUURLE

MEAN
Loc
REPS
GLA
SELF
sCa
MATR
RECP
GxL

ERRUR
TofaL

TOTAL S5 ALCUUNTED FOR BY EFFFCTS

TRAJIT 1

uF

W R N e e

9

Taal® 1

OF

I

b4

ig

4 N ALY

<
>

[ R T N

39 bEFRECTS

515 UF
TRAIT 1
SUM OF SQUARES

24]13.26582300
Gala062500000U
1.65625000C00
176.593750000
19. 6406250000
45.5000000000
145.825300000
2412500000000
5. 84375000000

34.8093750000
L8455, 00000000

S UMM aARY

17 OEPENDEMCIES

OF CR&ROS5S

- BY -
SUM OF PROCUCTS

£333.43750000
-£+15625000000
2.15625000000G
51.2500000000
5.3125GR00000
=7.47500000000
13.5025000000
L. 56250000000
€. USZ500000G0

-£.31450000000
<4D&,00009000

S UMM aARY

EFFECTS
17 DEPENDENCIES

R OS5 S
- BY -~
SUM OF PRODULCTS

241 3.26562200
V. 140625000000
1.69625000000
175.593750000
19.56406250000
495000000000
145.625000000
2.1 25000000060
5+ 5437500060400

34,5609375%0C00
L s [T THVS)

SUMMARY

VARIANTELCE

MEAN SQUARES

2%l 3.26562500
Qelaubs0uisuy
0.42312 5000001

S5H. 3645833343

491015625000

22. 7500000000

LTS LYY
Q.7083333313333

134771666667

0.824032738093

2z OF

Ld10a3UbL500

PRODULCTS

TRAIT 2
MEAN PRODUCTS

233343750900
~2.15625000000
2.07812500000
17,0833333332
1.32812500000
-3.93750000000
&, 52043333333
Q.8541l660008067
2. 68750000000

-0.35059%2380950~01

22 OF

240G8.31250000

PROQUCT S

TRALT 3
MEAN PRODUCTS

2413.25562500
0. 140625000000
0.423125000000

58.85645833333

%,91015625000

224 7560000000

4B.541000666T
0.708333333333

le 479166655 7T

0.8264032T738095

EFFECTS 22 DF
17 DEPENURENCIES
2810.390862500
S 15 0F vaR 1D ANCLTE
TRALT 2

SUM OF SuUARES

?25%6.250000G0
33, 0625000000
15.31250000G0
23.312%000000
15.6454 333333
9.0 ulbbbobssT
33.9625000000
10.1875000000
79. 9375000000

249%.187500000
27130.00030000

5 UMM ARY

17 DEPENMDENCIES

MEAN SQUARES

225%6.25000000
33.34625000000
T.654625000000
777083333333
3.91145833333
4. 520683333333
12.6871500000C
3.39583333433
26.6458333331

beF33NIBTL4LY

22 uF

2480.81250000



AN ALY SIS

TRALIT 2 - BY = TRAIT 3

SLUWHLE DF SuM OF PRODUCTS MEAN PRODUCTS
MEAN 1 233343750000 2333.4375000v0
LiL 1 -2.15625000000 —2. 19625000000
HEPS £ 4. 13625000000 2.07812500000
[H 3 51.25000C0GC00 1T.08333332332
SELF - 5.31250000000 1.328125u0000
5CA 2 =1.87500000000 -3. 93750000000
MaTH 3 13,.5623%000000 #.52083333333
HELP 3 2« 56290000000 V4454160068667
GRL 3 8.06250000000 2.53750000000
ERROK &z -2.31250000000 —Q.5505952380950-01
ToTaL o4 24046 .00000004

GF €RUSS

S UMM ARTY

PRODUL TS

39 £FFECIS 22 wF
17 UEPEMDENLIES

TOTAL 5> ALCOUNTED FUOR BY EFFECTS 2408. 31490000

aNaLY SIS UF ¥YyarRTIaANCE

TRALT 3
SGURCE UF SUM OF SQUARES MLAH SwUAHES
ME&N 1 240 3.26562500 2413.46562500
Loc 1 0.140625000000 Ue 40625000000
REFS £ 1.65625000000 0.828125000000
GLA ES 176.593750000 58. 86449833313
SELF & 15. 6408250000 4.9101562%000
5Ca Z 45.50600000GC0 2. 790UUDOV00
MATR 3 1%5,625000000 4R.5410066b0LT
RELP 3 2+ 14500000000 0.708333333333
GXL 3 Se 843 75000000 1.98T79166b607
EARUR “Z 34,5093 750000 G.82403273009%
TGTAL ok 2845, 00000000

S UMM ARTY

36 EFFECTS 22 OF
17 DEPENDENCIES

TUTAL 5> ALLULUNTED FOR BY EFEELTS 2810.39062500

20

 + » ¢ G ENENK AL LFEFAST SQUARES UDIALLEL ANALY SIS &+ %28
Hs Ee SCHAFFER AND R. A. USANIS
hLSUs DEPT.OF BENETIELS

NOYEMBER ;1968
£k # kB 4 F E E S EEE E A A e kLT ER EE R RN YR TN EN N ET N YN

MAX IMUM NUMBER OF MALE « FEMALE LINES
NUMBER UF RESPONSE YARIABLES 3
ANAL YSIS UF LROSSPRUODUCTS DESIHEU - ¥ES
EFFECTS ACCUUNTED FUOR ARE :

L]

MEAN
GLA
SCA
VAHLABLEL ANALYIED AKRE = TOTAL YIELD
LUB WEIGHT
SHELLED CORN WT

* B ® E S F R E E P T EE R EFR AT PR N NE R T EE K E N KA K KR KN KA A AN

MEAN SJUARES
PRODUCL TS

EXPELCTAT IO § OF
Anrn D ME AN

z

FOR CHARACLTFRS

TUTAL YIELD
LOB wEIGHF
SAELLED CORN WT

SOURLE TF CAEFFILIENTS

MEAN 1 1.COCCCCO0oUn 164 G0QUU0UOUL 36 GO0V
wlA 8 L. 00CCUGUOCY T.00000CIa00 0.0
SCA 27 1.0udGLSLGGD da ) Q.0




e

AMNALY SIS OF ¥ arRI1IANCECE

TOTAL YIELD

SUURCE OF SUM OF SQUARES MEAN SQUARES
ME AN 4 L1848 77434065 2184877, 340565
sCA 8 1B605.5200847 £325.7400105%9
5CA z7 9164,86224087 339.43380L5(4
FRRIR a (L] 0.0
TOTAL EL) 22)2847.68359

SUMMARY
55 EFFECTS 34 DF

19 DEPFNDENLIES
TOTAl 55 ALCOUNTED FOR BY EFFECTS 2212648.10298

ANALY S 1S OF CROSS PAODYCTS

T3TAL YJELD - 3Y — COB WEIGHT
SOURCE oF SUM OF PRODUCTS MEAN PRODUCTS
ME AN 1 323513.998415 323513.996415%
GCA 8 1872.27852225 234,334815281
SCA 27 1160.08205T489 4#2.98600214%39
ERRGOR Q Ua0 0.0
TOTaAL & 326546.285154

SUMMARY
5% EFFECTS 3 DF

1% DEPENUENCIES
TOTAL 55 ACCOUNTED FOR 8Y EFFECTS 326546. 358995

17

ANALY SIS OF CRQSS PRODULITS
TOTAL YIFLD = BY — SHELLED CORN WT

SQURCE oF SuM OF PRUDUCTS MEAN PRODOUCTS
MEAN 1 1861363.56026 1841363.56026
[Foy.} a 16733.6550860 2091.TOL8E85T4
LA 2T H0U4. TH007302 2962472565237
ERROR 1] 0.0 Q.0

TOTAL e 1886101.79687

SUMMARTY
55 EFFECTS it OF

19 DEPENDENCIES
TOTaL $5 ALLCUNTED FOR BY EFFECTS 183610197542

AMNALYILS OF ¥ AR ANCE

€GB WEIGHMT
SOURCE oF SUM OF SQUARES MEAN SQUARES
HEAN 1 47902.6008559 4T902.0600856%
GLa ) 727.848006592 . FZL0008240
SLA 27 1A8.47421493861 6£.38T93405040
ERRDR o] Qe 0.0
TOTAL 3s 48817.1173848

S5UMMARY

55 EFFELTS 36 IF
19 DEPENGENCIES
TOTAL S5 ACCOUNTEDR FOR BY EFFECTS #8819.1230829




ANALYSIS OF CROSS PRUDUVUCTS

CO8 WEIGHT - 8Y — SHELLED CORN WY
SOURCE [+ SUM OF PROCUCTS MEAM PRODDULTS
ME AN 1 2756114429841 2T54L1.429841
GLA 8 1144.,43278731 143.054098413
SLA ar 271.407588502 35.9780558334
ERROR [+] 0.0 Q.0
T0TAL b 2TTT12T.215088

S UMMARY
5% EFFECTS 36 DF

19 DEPENDENLIES
TOTAL 55 ACCOUNTED FOR BY EFFECTS 271727230217

ANALTY SIS DF VvaRIANTELCE

SHELLED CORN WT

SUURCE DF SUM OF SQUARES MEAN SWUARES
MEAN 1 15857%2.31617 1585752.31617
GCA L] 15589.2335509 1948.654 19387
SCA 27 TQ033.35262472 260.4F4541658
ERROR o Q.0 0.0
TaTaL EL] 1608374.T8125

S UMMARY
55 EFFECTS 36 OF

19 UEPENDENCIES
TQTAL S5 AGCOUNTED FOR BY &FFECTS 1608374,90434

e *r 2 s [ HAT'S [T FGLAS®®*x*
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Cards to be inserted in DIALL if loput te DIALLC is wanted.

Lakds alln A Lo Liabu¥n 72 ke agoED Tu THE MAIN PuM DIALL AND ARDTAJIGS
Pla SUsd iU INE > oY THE CUBES IN CULUMNS T4 — Hu. AUiAa0ios
i - 1 DIAGLI06
NI Bz
AR ITE Lweiud] «Y¥yLPl,NAL XDlA26B4
449 FUWYAT (3f4)

XDIA2b8S
fwilr {aealt (LA Tawl by d=142) tLASPLJ KD yu=1,71 XGUuTo815
4l FLRYMAT (Zaps' = uY — ',¢4ad) AGOTI31e
AR ATE [4,42) (LAUP (deliad=ly2) xGOTUs7Y
92 FLRMAT (12X, 2As) XGOTUBT6
wHITc {4,448} Earonmy X;071015
43 Fo/Mal ([4,A8) KEDFlOlb
A AT T eas) LONG Wb o {EXP L (dd g =], K1) XEXP(Q525
3 FOHALT lhAagla,vwas) XEXPOS286
SF AL ®a XA ) XANODO5S

1 = ‘
lr 2l RANUOZOS
I ! KANOUS0S
UA#al ) = vy XANUDS0E
e ETE Layadt  Ileldy LLXMSTu) 4 d=1, 0} xA&Duhlb
FURMAT {213y 3Aa4) RANDOOSGL A
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C. Quipaw

Four 2ach set of datus the [irst page of vulpal will 58 the
iovaerse of Lhe expecied mean squares coeificienc matrix.
Folluwing cils, Lhe varlaace (and covariance) compunents for cach
variable wiii be prianted. Each varlable is begun un 3 new page.
The aumes ol flie cowponeuts, thelr esiilmated values and chelr
estimated standarvd deviations ave printed. Then, il crossproduct
znalysas were computed, the carrelations between variabies will be
priated. 1 either variance component enteriag Lils cucrelation
is less tihan or equal to zero eight asterisks are priated inslead
ef tue currelatiou. A wessage is also priated at the boliwm of Lhe
taole. The correlacicon table lists the variables across the page
aad rhe sources down the page. Correiaticas for up to six
variables ave priared across the page and up to 18§ variables pet
page. ALL output is to FORTRAN Unit Number 3.

The ourtput of this program, for the examples used in the

program DIALL, is given below.
D. FProcedure Used

The estimates of the variance (crossproduct) components are
caleuiated by iaverting tae matrix of coefficients of the expected
mean squares and multiplying che compuced mean squares (preducts)
for each variahle by this inverse. The counter methed of inversion
hy vow operations is used. The standard deviation of the com-

panent is computed as

2
2 a (MSL)

+ 2
i

SDVC =

2
i
ov
where the a; ave the coefficients of the linear combinatien of the
mean squares {(i.e. the rows of tne inverse) used to estimate the

comporient (see Andersen and Bancroft. 195Z). The corrclations are

computed by taking the crossproduct component and dividing by cthe

square root of the product of the respective variance componencs.
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mLES

i A

SELt

SCA

HATK

KL P

ANVEXSE UF
MEAN Lo
Halbe2D-uil -Jdal49e20=-01
) Ua3idhiu-C1
Jaid (v}
Yald Uad
wau Uud
vey (£}
Lau C.0
Way Lal
Uy Gad
dand Ca0

Uad

-0a.31250-4a1

E. Output of exaaples

Thi EXPECFED MEAN 3GUARES LOEFFICIENTS MATRIX

Gid SELF
-J.31250-01 U.20830-01 -
UL 0 2.0

Ul a.0

dabl300-YL

NAME

LOG
AEPS
GCA
SELF
sLA
MATR
RECP
GAL
ERR

NAME

Loc
REPS
GLA
SELF
sca
MATR
RELP
GRL
E=R

MAME

L
HEPS
GCA
SELF
5CA
MATR
RECP
GAL
ERR

Vo31250=U] -ya T TED-01 -

Qo iy i -

VARIANGE COMPDNENTS

TRAIT 1

VALUE

-0.09172712
0.00023577
1.5B9C1057

—Z. 44132763
2. 74014591
los94T9L6T

—(.D144b6242
0.07024275
Q.82403274

SLA
0.5z2080-02
a0
0.0
0.34T20~02
Da lP44
0.1250

U.0

FOR

MATR RECP
o0 d.a
5.9 [P
0.0 3.0
2.0 Uab
Q.0 0.0
0.0 0.0

0.31250-01 =0.3125u-U1L

0.0 D.1250
0.0 Ue0
3.0 0.0

iz

STANDARD DEVIATIUN

VARTANLE CUMPUNENTS FOR

TRAIT 1 - BY -

VALUE

-0.30373419
0.13332403
0.42492870
1.36966T80

~D.4B530508
0.11458333
0. 11365327
UaL7140997

~0.05509952

YAREANMCE COMPONENT

TRAIT 1 - &Y -

YALUE

-0,09172712
0.00025517
1.%8301057

~2.44732763
2. FTaQTh591
Led3479167

~0.01446243
0.07024275
0.82403278

TRAIT 2

0.07998136
0.03820997
1.10806003
3.37257125
2.010954#82
0.93969106
0.08015073
D.OTTTITLY
0.57568437

STANDARD DEVIATION

5 FOR

TRALT 3

Q12814677
0.0918%395
0. 34259121
0.63972029%
0.34803221
0.09093167
D.GETHAITH
0.10623530
0.01173373

STANDARD DEVIATION

0.079981346
0.03820997
1.16806Q03
3.3724712%
2.01095482
0.95949108
0.06015078
C.CTITTTL S
0.17568437

GXL

G.312%0-04
~0.62500-01
Q.0
-0, 31250=01
0.0

0.0

G}

4.0
Qah2500-05

Q.0

FRR
=0l 0L

Das2i0u=-i1

“Uab?° 000,
QL3120

=My 2500

~FaldDy

A1 - R AIPE. 4

~Baid50

“Q.L2%05-0

1.0G3




CORRELATIGNS CLMPUTEUD FROM VARLANCE

TRAL§S:

CDEFFICEENT

LLC
REPS
GCA
SELF
5LA
MATR
RECP
GRL
ERR

FEREFERS

ME AN
GLa
SCA

ERR

TRAYIT 1
- BY =
TRAIT 2

EEREFAEY
25.4025
(23T 2]
AEEENKER
reveRR T
6.1739
anknnh bk
C.5684
-0a0249

NAME

LUG
REPS
GLA
SELF
SCa
HATH
RECP
GXL
ERR

HAME

Luc
REPS
GLA
SELF
5Ca
MATR
RECP
GaL
EAR

NAME

LoC
REPS
GiA
SELF
SCA
MATR
RECP
GAL
ERR

TRAIT 1
- ay -
TRAIT 3

AEkehakd
1.0060
L.00%0

[ETIY TN
1.0000
L.00C0

ceraIERE
1.00G0
1.Q000

MEANS THAT THE VARLANCE COMPONENTIS)

YARIANCE COMPONENTS FOR

TRALT 2

VALUE

= 0. 500463454
0.10770089
—0.52878534
-0.62388393
-0.178%2530
0.29036458
-0.3171L5030
1.29454935
5+ 93303571

VARTANCE COMPONENTS FOR

TRAIT 2 - BY -

VALUE

=0.30373419
Q.13332403
0.%249287T0
1. 36966766
—-0.%48530506
0.11453333
0.11365327
1. 17140937
=~0.05505952

VARLANCE COMPONENTS FODR

TRAET 3

VALUE

—-0.09172T12
0.0002557T
Le 54901057

2. 44732763
2. 14074591
A=49479187

~0.01446243
0.07024275
082403274

{COVARITANCE]} COMPONENTS

TRALT 2
- BY —
TRAIT 3

aa e
25,4025
sEvede kR
ShREEAEE
[T Y2 E 8 T3
Oel739
EeEsasan
0.5684
—0Q.0249

STANDARD DEVIATION

l.36232172
Qud4T4T484
0.5%536T224
lellilBTe9
0.42973481
Q.253958528
De31iBo048
1.0%62 3191
1.26892Ta0

STANDARD DEV EATIun

0.12814617
0.09186395
Ua 34259121
0.53972029
G.36H03221
2.090931s87
JaUB754374
0.1i0623530
0.0117387)3

STANDARD DEVIATION

0.07996136
0.03820997
1.16806003
337247125
2.0109%482
0.95949)106
U.06015078
0.07TTTT14
O.1l7568437

FUR THAT CORRELATION I5 LESS THAN OR EQUAL TO ZERD.

INVERSE OF ThE EXPECTED MEAN SQUARES CUEFFICLEMTS MATRIX

MEAN

Q.27780-01

GLA

—Cab3490-01

Yel429

0.0

C.0

$Ca

ERR

Q.35710-01 -0.28370-1%

“Q.l429 0.13320~1a
1.000 =1.000
Q.0 L.000




THAITS

COEFFICIFE
GCA
SCA
ERR

*REEBAER

CORRELATIGNS LGMPUJED

H TATAL YI1ELD
CUB WEIGhT
NT
Uett T8
Q.8822
Shkkbkda

VARTANCE COMPONENTS FOR

TOTAL YIELD

NAME VALUE

GLA 2AI.THTI44LS
3La 339.43860]51
ERR 2.0

YARLANCE COMPONENTS FOR

TGTAL YIELD - BY —
NAME VALUE
wCA 27.29554473
akA 42.96600214%
t RR 0.0

VARLANCE LUMPUMENTS FQOR

33

STANDARD OEYIATION

149.13077587
B9 14094348
.0

COB WEIGHT

STANDARD DEVIATION
15.03857260

11.29342495
Q.0

CURN wT

STANDARD DEVIATIUNM
134.09632026

T¥.35751788
Qal

STANDARD DEVIATIUN
5.81847194

1.83512139
c.0

16

STANDARD DEVIATIOM
9.23852339

9.44830113
0.0

STANDARD DEVIATEON

124, 877936869
68.40%21809

TOTaL YIELD - BY — SHELLED
NAME YaLuE
LLA 256 46204149
S5CA 29ba 4 1259030
ERR 0.0
VARIANCE COMPOMENTS FOR
COB wWE]GHT
NAME YALUE
GCA L1.999QU954%
SLA &.9879340%
ERR 6.0
YARTANLE COMPONENTS FOR
CCBE WEIGHT - BY - SHELLED COAN WT
NAME VALUE
LCA 152296577048
5Ca 35.97805883
ERR 0.0
VARTANCE COMPONENTS FOR
SHELLED CORN MWF
NAME VALUE
GLA 241- 16566459
S5Ca 260. 49454166
ERR Q.0

FROM VARIANCE ICUVAaK]ANCE) COMPOMNENTS

TOTAL YIELO COB WELGHT
- BY = - BY -

SHELLED CORN WT SHELLED CORN WT

Qe59804 0.2844
3.9910 0.8633
FRkkkaNk EEREIIRY

0.0

MEANS THAT THE VARLANCE COMPONENT [S) FOR THAT CORRELATION IS LESS THAN DR EGQUAL TO ZERO.

® ok & AND ALL [3 DONE * # &
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