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PROGRAMS FOR BIOMETRICAL GEMETICS



In this volume, an attempt has been made to compile several

computer programs developed by the staff of the Statistics

Unit to meet the specific needs of ICRISAT scientists for
their data analysis. The ptO‘élll vritten in GERSTAT and
PORTRAN cover four major areas namely, (1) Biometrical
genetics; (2) Multilocational trails; (3) Incomplete block
designs; and (4) Randomizations for incomplete block
designs. The sample runs have been included in many cases.
These programs can be easily copied for use vith the help of
the statistics unit. Ve wvelcome your comments and

suggestions.



PROGRAN POR GRIPFING'S APPROACE DIALLEL ANALYSIS
NETBOO 1 - MODEL 1 AND 2

'REPE/NUAN300, NI1D= 500, PRINT-2’ DIALLEL1

‘UNIT’ § 192

'SCAL' DSIZRe8

'SCAL’ NREP.)}

'SCAL’ NVe9

"INTE’ NUMVARe1...NV

*SCAL’ MF,TOTSS,CF,REPSS,TSS,ESS,RDF, TDF,EDF, TOTDF, TOTHS , REPNS  ENS, PR, FTAB,
GDFP,SDF ,REDP , TNS ,NN NS 1), ), NS

,MRCT(1...DSIZR),SSGCA,S8SCA,CT, SSREC,

TGCAR, TSCAR, TRECE, COMGCA , COMSCA , COMREC , NSGCA , MSSCA , MSREC , EMSP , RGCASCA
‘PACT' REP § NRRP

*PACT’ MALE S DSIZE : PEMALE § DSIZE

"INPU’ 2

'READ/P' MALE,PEMALE ,REP,TRS,VARIABLE(NUNVAR)

"CALC' HMP<DSIZE+*DSIZE

*INPU’ 1

'HEAD' Hle

' * SOURCE DF SS NS FR'’
'HEAD’ R2«’' 'REPLICATION''’

‘HEAD’ Hle' ' TREATMENTS''

'HEAD’ Rée''RESIDUAL'’

‘HRAD’ R3«'‘'TOTAL''’

*HRAD' B6e'' MEAN DATA OF FULL DIALLEL '
‘HBAD’ H7«'’ GCA e

'RBAD’' HBe‘’' SCA v

‘HEAD' H9e'’' RECIPROCALS '’

‘HBAD' H10«’’ RESIDUAL '’

'HBAD* H1é~

*? GCA EFPECTS (DIAGONAL VALUES), SCA EFFECTS (LOVER DIAGONAL VALUES '’
'HRAD’ H15.

‘1 GCA EFFECTS (DIAGONAL VALUES), RECIPROCAL EPFECTS (LOVER DIAGONAL
VALUES) '°

'HBAD’ H16'' VAR (G(I)) '* : H17.'* SE G(I) *°

'HRAD' H18«'' VAR (S(J,1)) '’ : H19a’’ SE §(J,I) '

*'HRAD’ H20='' VAR (S(1,J)) '* : H21='' SE S(I,J) **

'HRAD’ H22'' VAR (R(1,J)) ** : H23-'' SE R((1,J)) '’

'HBAD’ H24='' VAR (G(I1)-G(J)) ' : H25«'' SE (G(I)-G(J)) '

'HBAD’ H26+’' VAR (S(I1,1)-S(J,I)) ’' : H27='' SE (S(I,I)-S(J,1)) *°
'HBAD' H28.'' VAR (S(I,1)-S(I,J)) *' : H29«'' SB S(I,I)-S(I,J) '
*HBAD’ R30a’’ VAR (S(I,1)-S(J,K)) ** : H3la'' SE S(I,I)-S(J,K) '’
'HRAD’ B32a'' VAR (S(I,J)-S(I,K)) '* : H33='' SE S(I,I)-S(I,K) '
'HRAD’ B34«’‘ VAR (S(I,J)-S(K,L)) '' : H35«'' SE S(I,J)-S(K,L) *’
'HBAD’ H36s’' VAR (R(1,J)-R(K,L)) '* : H37«’* SE R(I,J)-R(K,L) *’
'HRAD* HH1.

'+ SOURCE DF MS E(MS) FR '/
'HRAD’ H41a’’ RATIO OF GCA VARIANCE TO SCA VARIANCE '’

ORI

o CALCULATION OF SUMS OF SQUARES &

‘VARI' REPTOT S NREP
*POR’ YSET=VARIABLE(NUMVAR) ; JJ1=1...NV



LY

‘FOR’ lel...NREP
'REST’ YSET $ REP.I
*CALC’ NN-SUM(YSET)
'COPY’ RERPTOT $ I.NN

‘REST' YSET

'VAR]I' MFTOT,REPMEAN S MF

'POR’ Iel...DSIZE : Jel...DSIZE

'REST' YSET $ MALE,FEMALR.I,)

*CALC' 1JeJ+DSIZEB*(1-1)

'CALC' JJ=SUM(YSET)

'CALC' NS=MEAN(YSET)

'COPY' MPTOT S1JaJJ

'COPY' REPMEAN § 1JaNS

‘REPR’

*REST' YSET

'CALC' RDF«NREP-1 : TDFuMF-1 : TOTDP=(NREP*NP)-1 : RDP«TOTDF-RDP-TDP
*CALC' CP«SUM(REPTOT) : CPe(CP*CP)/(NREP*MF)

'CALC' TOTSS«SUM(YSET*YSBT)

'CALC' TOTSSeTOTSS-CP : REPTOT«REPTOT*REPTOT

‘CALC' REPSS«(SUM(REPTOT)/MF)-CF : MPTOT=MPTOT*MPTOT

*CALC' TSSe«(SUM(MFTOT)/NREP)-CF : ESS<TOTSS-TSS-REPSS

‘CALC' TOTMS=TOTSS/TOTDP : REPMS~REPSS/RDF : EMS<RSS/RDPF : TNS-TSS/TDP
'CALC' FR«TMS/EMS '

*CAPT'

e

*##* RBD ANALYSIS ##+

‘PRINT’ H1

‘LINE’ 2

'PRINT/C,LABR«1,LABC-1 H2,RDP,REPSS,REPMS § 0,1(10.0),20.3,15.3
'PRINT/C,LABC«1,LABR-1 H3,TDP,TSS,TMS,FR § 0,1(11.0),20.3,13.3,13.3
'PRINT/C,LABR«1,LABC-1 HR4,EDF,ESS,ENS $ 0,1(13.0),20.3,13.3
'PRINT/C,LABR=1,LABC~1 HS,TOTDF,TOTSS $ 0,16.0,20.3

‘LINE’ 5
'CALC' FTAB=FPROB(0.05 ; TDF ; EDF)
' CALCULATION OF ANOVA POR MODEL I METHOD I '

‘MATR' PREPMAT, TREPMAT,REPMAT , RECREPMA,RECREPM, MATCT , NATRT , NATCRT , THATCRT,
MATCRTT, PREPMA,SCAE § DSIZE,DSIZE

"EQUA’ REPMAT=REPMEAN

*CALC' TREPMATsTRANS(REPMAT)

'CALC' PREPMA=REPMAT+TREPMAT

*CALC' PREPMAT=REPMAT*PREPMA

'CALC' RECREPM=REPMAT-TREPMAT

*CALC' RECREPMA=RECREPM*RECREPM

*VARI' MRRCT,MRCT,MRRT,MR(1...DSIZE),GCAE § DSIZE

*VARI' ABC,DEF $ MF

‘BQUA' ABC=PREPMAT

"EQUA’ DEF=RECREPMA

*BQUA' MR(1...DSIZE)=REPMAT

'CALC' MRRT=VSUM(MR(1...DSIZE))

'CALC' GT=SUM(MRRT)

'CALC' MRCT(1...DSIZE)«SUM(MR(1...DSIZE))

ICAHJ

e



w#ed TABLE OF MEANS #ee

‘LINE’ 3

*PRINT/P,LABR«1,LABC«1’ MR(1...DSIZE) MRRT S (8.3)DSIZB,11.3
'LINE’ 1

'PRINT/P,LABR=1,LABCa]' MRCT(1...DSIZE),GT § (8.3)DSIZE,11.3
'EQUA’ MRCT=-MRCT(1...DSIZE)

'BQUA’ MATCT«MRCT

‘BQUA  MATRT-MRRT

'CALC  MATCT-TRANS(MATCT)

'CALC MATRT-TRANS(MNATRT)

'CALLC MATCRT=MATRT«MATCT

‘CALC  THATCRT«TRANS(MATCRT)

'CALC MATCRTT&NATCRT+TMATCRY

'CALC  MRRCT«(MRCT«MRRT)*(MRCT«NMRRT)

'CALC SSGCA«(SUM(MRRCT)/(2+#DSIZE))-((GT*GT*2)/(DSIZE+DSIZE))
'CALC  SSSCA(SUM(ABC)/2)-(SUM(MRRCT)/(2¢DSIZE))+((GT*GT)/(DSIZE*DSIZE))
‘CALC SSREC~SUM(DEF)/4

‘CALC GDPDSIZE-1 : SDP«(DSIZB*(DSIZE-1))/2 : REDP«(DSIZE*(DSIZE-1))/2
‘CALC EMSP-EMS/NREP

‘CALC  MSGCA«SSGCA/GDF

‘CALC MSSCA-SSSCA/SDF

*CALC MSREC«SSREC/REDF

‘CALC TGCAE«MSGCA/(EMSP)

‘CALC TSCAE«MSSCA/(EMSP)

*CALC TRECE-MSREC/(EMSP)

‘CALC  COMGCA«(MSGCA-EMSP)/ (2+DSIZE)

*CALC COMSCA«(MSSCA-ENMSP)

‘CALC  COMREC«(MSREC-EMSP)/2

‘CALC  RGCASCA=COMGCA/COMSCA

‘LINE 5

'CAPT

re

¢*% ANALYSIS OF VARIANCE FOR GCA AND SCA #w»¢

‘PRINT’ HH]
"LINE’ ?
*PRINT/C,LABR.1,LABC~1" R7,GDF,NSGCA,COMGCA,TGCAE $
0,1(18.0),20.3,15.3,11.3

*PRINT/C,LABR~1,LABC-1* HB,SDF,MSSCA,COMSCA,TSCAE

$ 0,1(18.0),20.3,15.4,11.3
*PRINT/C,LABR~],LABC«1" H9,REDF,MSREC,COMREC, TRECE

$ 0,1(10.0),20.3,15.3,11.3
*PRINT/C,LABR-1,LABC+»1' HI10,EDF,ENSP S 0,1(13.0),20.3
‘LINE' 2
*PRINT/C,LABR~1’ H41,RGCASCA § 0,10.4
‘LINE’ 1]
*CALC’ GCAE=((MRCT+MRRT)/(2*DSIZE))-(GT/(DSIZE*DSIZE))
*DIAG’ GCAM,DMAT S DSIZE
‘MATR’ MAT § DSIZE,DSIZE
*SYMM' SCAM,RECM S DSIZE
*CALC' MAT-0
"CALC’ RECREPM~RECREPM/?
‘CALC’ SCAE=(PREPMA/2)-(MATCRTT/(2¢DSIZE))«(GT/MF)
"CALC’ DMAT=SCAE



OWO
'CO"'
'Wt
lWl
OWO
'm'
'wt
'LINE’

SCAB«SCAR-DMAT
CCANGCAB

HAT=MAT +GCAN
RECREPMRECREPH+MAT
SCAR=SCAB+MAT
SCAM=SCAR
RECHM-RECREPN

2

‘PRINT’ R14

'PRINT/LABC=1,LABR=1’ SCANM § 8.3

‘LINB’ 2

*PRINT’ H15

*PRINT/LABR-],LABC=1' RECM § 8.3

*SCAL’ VARG,VARS1,VARS2,VARR,VARGG,VARSS1,VARSS2,VARSS3, VARSS4A , VARSSS, VARR2
»38G,SES1, SES2, SER, SBGG, SESS1,SBSS2, SBSS3, SRSS4, SRESS, SBR2, TGCA2, TSCA2,
TREC2, COMGCA2, COMSCA2 , COMRBC2,RGS, SIGMA, SIGMD

l“ml
luwl
lcm’
IcAml
ICALCI
OCALCI
'CAl'Cl
ICALCI
lCALCI
ICALCI
IEQUAI
ICAPTI

ry

VARGe( (DSIZE-1)/(2*DSIZE*DSIZR))*ENSP : SBG«SQRT(VARG)
VARS1e((DSIZE-1)*(DSIZE-1)/(DSIZB*DSIZE))*EMSP : SRS1.8QRT(VARS1)
VARS2a(((DSIZE*DSIZE)-(2*DSI2R)+2)/(2+DSIZB*DSIZR) ) *ENSP
SES2=SQRT(VARS2)

VARR«(1/2)*EMSP : SER«SQRT(VARR)

VARGG=(1/DSIZE)*EMSP : SEGGSQRT(VARGG)
VARSS1s((2*(DSIZE-2))/DSIZE)*ENSP : SBSS1=SQRT(VARSS])
VARSS2=( (3*DSIZE-2)/(2#DSIZE) )*EMSP : SBSS2«SQRT(VARSS2)
VARSS3w((3*(DSIZE-2))/(2*DSIZE))*ENSP :SESS3=SQRT(VARSS])
VARESA=((DSIZE-1)/DSIZE)*EMSP : SESS4=SQRT(VARSS4)
VARSS5=((DSIZE-2)/DSIZE)*EMSP : SESS5SQRT(VARSSS)
VARR2sEMSP 'CALC’ SER2«SQRT(VARR2)

##% STANDARD ERRORS *####

re

'PRINT/C,LABR«1’ H16,VARG,H17,SEG

'PRINT/C,LABR=1"
"PRINT/C,LABR=1’
*PRINT/C, LABRa1’
'PRINT/C,LABRs1’
'PRINT/C,LABR=1’
'PRINT/C, LABR=1’
'PRINT/C,LABR=1"’

S
H18,VARS1,H19, SES]
H20,VARS2,H21, SES2
R22,VARR,H23,SER §

[t I

- O- - O

3.
1]
’
1.
’

H26,VARSS],H27,SESS
H28,VARSS2,H29, SESS
H30,VARSS3,H31,SESS

'PRINT/C,LABR=1"’
*PRINT/C,LABR=1"’
*PRINT/C,LABR=1’

ICAwl
lCALC'
ICAwl
ICAwl

'CAwl
IWO
'CALC'
'CALC'
lu"f

re

H32,VARSS4,H33, SESS
H34,VARSSS,H35, SESS
H36,VARR2,H37, SER2
TGCA2=MSGCA/MSSCA
TSCA2=MSSCA/EMSP
TREC2=MSREC/EMSP
COMGCA2=(MSGCA- (EMSP+DSIZE*(DSIZE-1)*MSSCA)/(DSIZE*DSIZE-DSIZE+1))/
(2*DSIZE)
COMSCA2=((DSIZE*DSIZE)/(2*(DSIZE*DSIZE-DSIZB+1)))*(MSSCA-ENSP)
COMREC2 = (MSREC-EMSP)/2
SIGMA=2+COMGCA2 : SIGMD=COMSCA2
RGS=COMGCA2/COMSCA2

o ik et b b
u&bbb&uwuu-—-

L L W W W

0
$
$
0
H24,VARGG,H25, SEGG $
1
2
3
4
5
$

b‘ - ®w w - mu’-‘.—‘u
-

2
0
0
2
0
$
$
$
$
$
0

~ OO0 O O -
h-uau¢uuuo\a~a- e
o b b b i b o .

o W L L () = 2
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*%% ANALYSIS OF VARIANCE FOR GCA AND SCA FOR MODEL 2 ###



()

‘LINE’ 1}

'PRINT' HE1
'LING’ 2

*PRINT/C,LABR=1,LABC1’ H?,GDP,MSGCA, COMGCA2, TGCA2 § 0,18.0,20.3,15.3,11.3
' PRINT/C,LABR=1,LABCa1’ BB, SDF,NSSCA,COMSCA2,TSCA2 § 0,18.0,20.3,15.3,11.3
'PRINT/C,LABR=1,LABCe1' H9,REDP,MSREC,COMREC2, TREC2 § 0,10.0 20.7,13.3,11.3

'PRINT/C,LABRe],LABC.1’ H10,EDF,ENSP § 0,13.0,20.3

‘LINE' 2

"HEAD' B39+’ SIGMA SQUARE A ' : H&0«'’' SIGMA SQUARE D '’

"HEAD’ Béls’‘ RATIO OF GCA VARIANCE TO SCA VARIANCE '’

'LINE’ 2

'PRINT/C,LABRe1,LABC-1' H39,S8IGNA § 0,10.3

'PRINT/C,LABRe1,LABC»1’ H&0,SIGMND $ 0,10.3

‘PRINT/C,LABR=1,LABCa1’ H4Y,RGS § 0,10.)

"HEAD’ HX1w’' ¢ # « END OF ANALYSIS POR VARIABLE * ¢ ¢ ¢/

‘LINE' 2

*PRINT/C,LABR.1’ HX1,JJ1 § 0,10.0

‘LINE' 2

‘DEVAL’

MF,TOTSS,CF REPSS, TSS,ESS,ROF, TDF , EDF, TOTDF, TOTMS , REPMS , EMS, FR, FTAB,
GDF, SDF ,REDF , TMS ,NN NS, 1J.JJ NS

+MRCT(1...DSIZE),SSGCA,SSSCA,GT, SSREC,

TGCAE, TSCAE, TRECE , COMGCA , COMSCA , CONREC., MSGCA , MSSCA , MSREC, ENSP, RGCASCA,
PREPMAT, TREPMAT , REPMAT , RECREPMA , RECREPX, MATCT , MATRT ,MATCRT , TMATCRT,

MATCRTT, PREPMA, SCAE, SCAM, RECM, MRRCT . NRCT ,MRRT ,MR(1...DSI2ZE),GCAR,ABC,
DEF

'REPE’

FRI

*CLOS'

' STOP’



Qutout from Diallel Ana ysis Griffing®s method 1
IDENTIFIER MINIMUM MEAN MAXIMM VALUES NMIBSING

YIELD 40.64 90.7% 142.84 i 0
AAA RBD ANALYSIS #hA
SOURCE oF 88 M8 m
w 3 1037.000 345.667
63 104925.000 1665.476 14.467
RESIDUAL 189 217%8.500 115.124
TOTAL 255 127720.500

#&As TABLE OF MEANS s

85.645 87.010 90.505 114.945 120.290 68.550 107.640 532.640
72:&?:30 98.260 111.575 88.170 99.930 73.265 97.640 85.650
7?:5?;g0 104.555 74.070 100.645 94.28%5 100.885 111.540 117.735
.ggé?:is 89.310 102.675 91.640 85.285 105.795 64.450 46.0855
7g§i%§30 102.890 88.265 83.390 54.100 B84.150 81.935 94.820
7026?:35 71.295 99.578 108.665 87.965 100.390 121.610 53.740
7%:6?;25 87.820 108.445 57.650 78.750 115.670 90.960 125.270
::36:320 83.145 115.400 46.740 93.320 60.240 118,170 62.000

725.790 724.285 790.510 691.845 713.925 708.945 793.945 658.710
5807.955

Ak ANALYSIS OF VARIANCE FOR GCA AND SCA Akx

SOURCE DF M8 E(M8) n
GCA 7 543.661 32.180 18.890
SCA 28 787.875 759.094 27.37%
RECIPROCALS 28 13.034 -7.874 0.453
RESIDUAL 189 28.781

RATIO OF GCA VARIANCE TO SCA VARIANCE 0.0424

!

&



GCA EFFECTS (DIAGONAL VALUES), SCA EFFECTS (LOWER DIAGOSIAL VALUES

0.064

'7.‘31 00“7
-3.47% 7.819
29.655 0.962

27.303 12.520
-20.185 -17.001
100‘02 "50 723
-31.037 2.27?

9.029
5.320
-6.177
2.387

2.977 -33,497 -15.317
25.886 -31.417 14.744

-3.439
-0.647
21.855

-2.326
-0.430 -1.936

22,590

-22.727 32.831

7.237

GCA EFFECTS (DIAGONAL VALUES), RECIPROCAL EFFECTS (LOWER
DIAGOMAL VALUES)

0.064

3.160 0.467
-5.863 3.510
-2.085 -0.570
4.500 -1.480
-0.142 0.985
-0.813 4.910
1.960 1.252

Anhd STANDARD ERRORS AaAAA

VAR
VAR
VAR
VAR
VAR

(G(I))
(8(J,1)
(3(I,d))
(R(I,d))
(G(D)-G(I)

9.029
‘10015
3.010
0.65%
1.548
1.167

VAR
VAR
VAR
VAR
VAR
VAR

(8(I1,1)-8¢(J,I))
(8(I,I)-8(I,J))
(8(1,1)-8(J,K))
(8(1,J)-8(I,K))
(8(I,J)-8(K,L))
(R(I,J)-R(K,L))

~-3.439
0.948
-1.435
3.400
0.058

1.574
22.036
11.243
14.391

3.598
43.172
39.574
32.379
25.183
21.586
28.781

-20 326
-1.908
1.593
0.7%0

-1.936
2.970
-3.250

8E G(I)

SE 8(J,1)

SE $(I,J)

8E R((I,J))

8E (G(I)-G(J))

7.237
3.550

SE (3(I,ID-8(J,I)) .

SE 8(I,I)-8(I,J)
SE 8(I,1)-8(J,K)
S8E 8(I,I)-8(I,K)
SE 8(I,J)-8(K,L)
8E R(I,J)-R(K,L)

Anh ANALYSIS OF VARIANCE FOR GCA AND SCA FOR MODEL 2 44

-28.862

SOURCE DF
GCA 7
SCA 28
RECIPROCALS 28
RESIDUAL 189
SIGMA SQUARE A
SIGMA SQUARE D

229

whiharkhd END OF DIALLELL.

'CLOS’

188 (307446 LEFT)

426.158
RATIO OF GCA VARIANCE TO SCA VARIANCE

MS

543.661
787.875
13.034
28.781

~-0.034

E(MS)

-14.431
426.158

-7.874

"9- 096

-9.096

1.255
4.694
3.353
3.793
1.897
6.571
6.291
5.690
5.018
4.646
5.365

FR

0.690
27.375
0.453

MAXIMUM OF 20234 DATA UNITS USED AT LINE

(.
¢



PROGRAM POR GRIPFING'S APPROACH DIALLBL ANALYSIS
METHOD 2 - MODEL 1 AND 2

'REFE/NUNN.1000,NID=1000, PRINT=2’ DIALLBL2

'UNITS' § 144

'SCAL’ CRSa=3l6 : NREP«4 : DSIZB«8 'SCAL’ NP

'PACT' CROS $ CRS«(1...CRS)NRBP : REP § NREP-CRS!(1...NREP)

'CALC’' NP«DSIZE*DSIZE

*SCAL’ NV.l

*INTE’ NUMVARa1...NV

'INPUT 2

'READ’ VARIABLE(NUMVAR)

*INPUT’ 1

"R

lva

¢T,CF,0BS, TOTSS, TSS,RSS,N, X, TOTDF,RDF, TDP, EDF, ESS, THS ,RMS , BMS , PCAL, FTAB
,GTS

'VARI' TRTOT,TRTMN § CRS : RTOT § NREP

'FOR’ YSET=VARIABLE(NUMVAR)

'CALC’ GT«SUM(YSET) : OBS«CRS*NREP : CF=GT*GT/0BS : TOTSS«SUM(YSET*YSET)-CP

‘POR’ Ial...NREP

'REST’ YSET S REPa.I

*CALC’ N=SUM(YSET)

'COPY' RTOT S IsN

'REPE’

'REST' YSET

'POR’ J=1...CRS

'REST’ YSET § CROS.J

'CALC' NeSUM(YSET) : K«MEAN(YSET)

'COPY’ TRTOT § J=N : TRTMN § J«K

'REPE'’

‘REST’ YSET

'CALC’ TSS=(SUM(TRTOT*TRTOQT)/NREP)-CF : RSS«(SUM(RTOT*RTOT)/CRS)-CF

'CALC’ ESS«TOTSS-TSS-RSS : TOTDF=OBS-1 : RDF«NREP-1 : TDF=CRS-1
EDF=RDF*TDF

*CALC’ THMSaTSS/TDF :
'HEAD’ Hl.

** SOURCE

" HEAD'
*HEAD’

RMS«RSS/RDF : EMS<ESS/EDF : FCALaTMS/EMS

DF SS MS F
H2=''REPLICATION '’

H3=''TREATMENTS '’

"HEAD’ H4=''RESIDUAL '

"HEAD’ H5=''TOTAL ‘o

‘LINE’ 3

'PRINT’ H1

'LINE’ 2

*PRINT/C,LABR=1,LABC=1’
' PRINT/C,LABR=1,LABC«1’
' PRINT/C,LABR=1,LABC=1’
*PRINT/C,LABR=1,LABC=1"
'CA[JC'
'VARI'
ISCALO
' SCAL’

REPMN § MF

1J,IK1,1K2,IK3

K1,K2,K3 'CALC’ Klal

H2,RDF,RSS,RMS $ O,
H3,TDF,TSS,TMS, PCAL
H4 ,EDF,ESS,EMS § O,
H5,TOTDF,TOTSS § O,

D b

FTAB=FRATI0(0.05 ; TDF ; EDF)

: K221 : K3l



* POR"

' CALC’
* JUMP”
* JUNP’
' JUNP*
OM”I
* BQUA’
' COPY’
chwl
* JUNP”
’ LABE’
lCAwl
*COPY"
‘CALC’
’ JUNP”
' LABE"
* CALC’
' COPY'
‘CALC’
' LABE’
'REPE’
' CALC’
*REPE’
'VARI
" SYMM'
‘MATR’
*EQUA
' CALC
* HEAD'
' LINE*

*PRINT'

"LINE’

I«1...DSI2K : J«1...DSI2E

1JeJ+DSIZE#(1-1)
1*(1.EQ.J)

LB2#(1.LT.J)

LB3*(1.CGT.))

LBl

IK1.K1

REPMN S 1J«TRTMN § IK1

KlaK1+DSIZE-I+1

LB4

LB2

IK2«K2+1

REPMN § IJ-TRTMN S IK2

K2eK2e1

LB4

LB3

IK3-K301

REPMN $ IJTRTMN $§ IK)

K3=K34.DSI12E-)

LB4

K2’K2¢1 : K3el

Y1,Y2,Y11,YIDOT ,REPMNS(1...DSIZE) S DSIZE
MATREP § DSIZE
REPMNMA, YIIMAT, YIIMATS,YIIMA S DSIZE,DSIZE
REPMNMA - REPMN

MATREP.REPMNMA

H12= MEAN DATA OVER REPLICATIONS
5

H12

2

"PRINT/LABR .1 LABC-1 MATREP § 8.3

*DIAG’
*CALC’
*EQUA’
*EQUA’
‘CALC”
*CALC’
*EQUA’
'CALC’
'CALC'
*SCAL’
*CALC’
*CALC’
*CALCY

*CALC
*SCAL
*CALC
*CALC

READ’

YI1IS S DSIZE

YIIS«REPMNMA

YII.YIIS

REPMNS(1...DSIZE)-REPMNNA
YIDOT-VSUM(REPMNS(1...DSIZE))

Y1.YIDOT YII : Y2.YIDOT.YI!

YTIMAT. ¥?

YIIMATS=TRANS(YIIMAT)

YIIMA-YIIMAT.YIIMATS

GCASS, SCASS,EMSP, GCADF, SCADF , TGCA, TSCA

GTS~GT/NREP

GCASS~ (SUM(Y2*Y2). (4*CTS*GTS)/DSIZE)/ (DSIZE+2)
SCASS» SUM(TRTMN*TRTMN ) - SUM(Y2*Y2)/(DSIZE«2)+ (2*GTS*GTS)
+ ((DSIZE«1)*(DSIZE.2))

EMSP-EMS/NREP : GCADF=DSIZE-1 : SCADF«DSI1ZE*(DSIZE-1)/2
GCAMS, SCAMS , COMGCA , COMSCA , RGCASCA
GCAMSGCASS/GCADF : SCAMS<SCASS/SCADF

COMGCA= (GCAMS-EMSP) /(DSIZE«2) : COMSCA=(SCAMS-EMSP)
RGCASCA=COMGCA /COMSCA

TGCA=GCAMS/EMSP : TSCA=SCAMS/EMSP

H6»

‘' SOURCE DF MS F



VARCOM' *

!Mi
an
rmD'
OMI

n,.vv GCA e
BB-“ SCA L
B9«’’ RESIDUAL '’
B10=’' RATIO OF GCA VARIANCE TO SCA VARIANCE ISe’’

*PRINT’ Ré

*LINE’

*PRINT/C,LABR=1,LABC«1’ B7,GCADF,GCAMS,TGCA,COMGCA § 0,21.0 , 20.3,
*PRINT/C,LABR=1,LABC=1’ H8,SCADF,SCAMS,TSCA,COMSCA § 0,21.0,20.3,

2
19.3,
19.3,

‘PRINT/C,LABR=1,LABC=1' R4, EDF,EMSP $ 0,17.0,20.3

'LINE’

2

'nln/c’ml-l'unc-l' Blo.mm s 0.100‘

'VARI'
OMTRI
'CALLC’
*CALC’
'DIAG’
*COPY’
"CALC’
OCAI’C'
'CALC’
'CALC’
‘CALC’
'EYMM’
'CALC’
'.EAD'

GCAE § DSIZE

SCAE,MAT S DSIZE,DSIZE

GCAE=(Y2-((2%GTS)/DSIZB))/(DSIZB+2)

SCAE=REPMNMA-(YIIMA/ (DSIZB4+2))«((2%GTS)/((DSIZB+1)*(DSIZB+2)))
GCAMAT,DSCA § DSIZE

GCAMAT=GCAE

MAT=0

MAT=MAT +GCAMAT

DSCA=SCAE

SCAE«SCAE-DSCA

SCAE=SCAE+NAT

GCASCAE § DSIZE

GCASCAE»SCAE

H11.’' GCA EFFECTS (DIAGONAL) AND SCA EFFECTS (OPF DIAGONAL) '’

'PRINT' H11

*LINE’

)

'PRINT/LABR«1,LABC=1' GCASCAE $ 8.3

' 8CAL"
'CALC"
'CALC'
' CALC”
'CALC
*CALC’
*CALC’
'CALC’
*HEAD'
*HEAD’
*HEAD”
*HEAD
' HEAD'
' HEAD”
*HEAD"
' LINE*

SEG,SES1,SEGG,SES2,SESS],SESS2,SESS3
SEG«SQRT((EMSP*(DSIZE-1))/(DSIZE*(DSIZE+2)))
SES1=SQRT(((DSIZE*DSIZE+DSIZB+2)*EMSP)/((DSIZE+1)*(DSIZE+2)))
SEGG=SQRT( (2*EMSP)/(DSIZE+2))

SES2=SQRT( (DSIZE*EMSP*(DSIZE-1))/((DSIZE+1)*(DSIZE+2)))
SESS1=SQRT((2*EMSP*(DSIZE-2))/(DSIZE«2))
SESS2=SQRT((2+EMSP*(DSIZE+1))/(DSIZE+2))

SESS3e SORT((?*EHSP*DSIZE)/(DSIZE¢2))

Hi13=''" SE OF G(I)

Hl4='' SE OF S(I,1) "

H15="' SE OF G(1)-G(J) "

H16='' SE OF S(I,J) '

H17='' SE OF S(I,I1)-S(J,J) "'

H18='' SE OF S(I,J)-S(1,Kk) "’

H19='' SE OF S(1,J)-S(K,L) *'

3

'PRINT/C,LABR-1,LABC-1" H13,SEG $ 0,19.3

'PRINT/C,LABR-1,LABC-1' H14,SES1 $ 0,1
'PRINT/C,LABR=1,LABC=1"' H15,SEGG § 0,1
*PRINT/C,LABR=1,LABC:=1’ H16,SES2 § 0,1
*PRINT/C,LABR=1,LABC-1’ H17,SESS1 § O, 0.3
*PRINT/C,LABR=1,LABC-1' H18,SESS2 $§ 0,10.3
*PRINT/C,LABR=1,LABC=1’ H19,SESS3 § 0,10.3

1

’SCAL’

7.3
4.3
7.3
1
1
1

MODEL II

COMGCA2,COMSCA2 ,RGCASCA2,SIGA, SCAL],SCAL2,SCAL3, SCAL4, SEVCSCA, SEVCGCA,

1
1

1.
1.

3
3



SEVCR
‘CALC’ COMGCA2=(GCAMS-SCAMS)/(DSIZE+2)
‘CALC’ COMSCA2«(SCANS-EMSP)
'CALC’ RGCASCA2+COMGCA2/COMSCA2
‘CALC’ SCAL1e(2%GCAMS®GCANS)/( (DSIZE-1)*(DSIZB+2)*(DSIZE+2))
*'CALC’ SCAL2+(4%SCAMS¥SCANS)/(DSIZE# (DSIZE-1)#(DSIZB+2)*(DSIZR+2))
'CALC’ SCAL3e(4*SCAMS*SCANS)/(DSIZE*(DSIZE-1))
‘CALC’ SCALé4w=(2*ENSPYEMSP)/EDF
'CALC’ SEVCGCA»SQRT((SCAL1+SCAL2))
'CALC’ SEVCSCA«SQRT((SCAL3«SCALA))
'CALC’ SEVCR«SQRT((2*EMSP*EMSP)/EDF)
‘LINE’ 3
*PRINT' H6
'LINE’ 1
‘CAPT’ '’ POR MODEL 1I'’
'LINE’ 2
"PRINT/C,LABR«1,LABC«1’ R7,GCADF,GCAMS,TGCA,COMGCA2
'PRINT/C,LABR«1,LABC=1' HB, SCADF,SCAMS,TSCA,COMSCA2
"PRINT/C,LABR=1,LABC«1’ W4, EDF,EMSP $ 0,17.0,20.3
'LINE’ 2
‘PRINT/C,LABR«1,LABC.1’ H10,RGCASCA2 § 0,10.4
"CALC' SIGA«2*COMGCA2
"HEAD’' H20.'' SIGMA A ‘' : H21.'®' SIGMA D *'
*PRINT/C,LABRe1,LABC«1' K20,SIGA § 0,10.4
"PRINT/C,LABR«],LABC.1‘ H21,COMSCA? § 0,10.4
"HEAD’ HRHR1.’‘' SE OF VARCOM DUE TO GCA '’
‘HEAD’ HHHH2.'’ SE OF VARCOM DUE TO SCA '’
‘HEAD’ HHMH3«'' SE OF VARCOM DUE TO RES '’
"PRINT/C,LABR.1,LABC-1' HHHH1,SEVCGCA § 0,10.4
*PRINT/C,LABR.1,LABC-1' HHHH2,SEVCSCA $ 0,10.4
*PRINT/C,LABR«1,LABC-]1' HHHH3,SEVCR § 0,10.4
'DEVAL’ GCAMAT,DSCA,MAT,DSCA,SCAE,GCASCAE
'REPE’
!Rv
*CLOS’
*STOP!

w W
OO



Outout from Diallel Anolvals Griffing®s method 2

IDRNTIFIER  MININDM MEAN  MAXIMOM VALUES MISSING
VARIABLE(]) 40.64 90.66 142.04 144 0
SOURCE or 8 s r
REPLICATION 3 867.7%0 289.250
TREATMENTS b 11 15473.128 442.089 0.063
RES IDUAL 108 53690.000 511.333
TOTAL 143 70030.873

MEAN DATA OVER REPLICATIONS

105.8138

92.960 99.395

89.780 100.710 101.280

93.680 94.005 109.808 81.210

97.120 108.880 107.978 68.675 90.080

89.3590 91.105 99.365 81.46% 85.630 81.698

92.405 96.705 107.680 78.650 832.415 71.33% 86.170

89.540 09.150 82.30% 82.760 B89.965 84.160 74.900 83.418

SOURCE or NS | 3 VARCOM
GCA 7 303.47 2.374 17.564
SCA 28 62.204 0.487 -6S.349
RESIDUAL 108 127.833

RATIO OF GCA VARIANCE TO SCA VARIANCE ISe -0.2679
GCA EFFECTS (DIAGONAL) AND SCA EFFECTS (OFF DIAOOMNAL)

4.078
-7.614 5.834
-13.390 -4.216 8.429
3.390 1.959 15.164 -4.451
1.894 11.898 8.398 -18.022 0.48%
-0.158 -0.399 5.266 0.246 -0.525 -4.993
1.418 $.962 12.342 -3.808 -4.979 -10.581 -3.754
0.427 -1.719 -11.079 2.176 4.443 4.118 -6.381 -5.628

SE OF G(I) 3.344
8E OF 8(I,I) 10,252
SE OF G(I)-G(J) 5.056
SE OF 8(I,J) 8.919

SE OF 8(I,1)-8¢(J,J) 12.38%
SE OF 8(I,J)-3(1,K) 15.169
8E OF 8(I,J)-8(K,L) 14.302

FOR MODEL II

SOURCE DF MS r VARCOM
GCA 7 303.471 2.374 24.119
3CA 28 62.284 0.487 -65.549
RESIDUAL 105 127.833

RATIO OF GCA VARIANCE TO 8SCA VARIANCE IS- -0.3679
SIGMA A 48.2375

SIGMA D -65.5493

S8E OF VARCOM DUE TO GCA 16.3064

SE OF VARCOM DUE TO SCA 34.2561

SE OF VARCOM DUE TO RES 17.6427

19} 'CLOS’
hhshhdss END OF DIALLEL2. MAXIMUM OF 16604 DATA
UNITS USED AT LINE 118 (311076 LEFPT)

‘.

-



PROGRAM POR GRIFFING S APPROACH DIALLEL ANALYSIS
METHOD 3 - MODEL 1 AND 2

*REFE/NUNN=300,NID«300, PRINT=Z' DIALLEL3

*UNITS' § 224

*SCAL’ NREPaé4 : CRS«56 : DSIZE«8 'SCAL' WP, N'F

'SCAL’ NVsl

*INTE’ NUMVAR.)...NV

‘PACT' CROS § CRSNREPI(1...CRS) : REP § NREP=(1...NREP)CRS

'CALC' MPDSIZE+*DSIZE

'CALC’ MFF=(DSIZE+(DSIZE+1))/2

"INPUT’ 2

"READ’ VARIABLE(NUMVAR)

"INPUT' 1

'Rl

*SCAL’

GT,CF,0BS,TOTSS,TSS,RSS,N,K, TOTDF ,RDF, TDF,EDP,ESS, TS, RNS , BMS, FCAL, FTAB

,GTS

'VARI’ TRTOT,TRTMN § CRS :

'POR’ VSET«VARIABLE(NUMVAR)

*CALC* GT«SUM(VSET) : OBS«CRS*NREP :
: GTS=GT/4

"FOR’ I«1...NREP

*REST' VSET S REP.]

'CALC’' NeSUM(VSET)

*COPY’ RTOT S I=N

'REPE’

'REST' VSET

‘POR’ J«l...CRS

*REST' VSET § CROS«J

"CALC' N«SUM(VSFT) : ¥K-MEAN(VSET)

*COPY’ TRTOT S J«N : TRTMN § =k

'REPE’

*REST' VSET

*CALC’ TSS=(SUM(TRTOT*TRTOT)/NREP)-CF : RSSe(SUM(RTOT*RTOT)/CRS)-CF

‘CALC’ ESS=TOTSS TSS RSS : TOTDF-0BS-1 : RDF«NREP-1 : TDF«CRS-1 :

RTOT § NREP

CFsGT*GT/0OBS : TOTSS=SUM(VSET*VSET)-CF

EDF=RDF*TDF

*CALC' TMS=TSS/TDF : RMS-RSS/RDF : EMS:-ESS/EDF : FCAL«-TMS/EMS
*"HEAD’ Hl-""’

SOURCE Ny SS MS
FR

e

"HEAD' H2-‘'REPLICATIUN ~

"BEAD’
'HEAD’
*HEAD’
*LINE'

' PRINT'

‘LINE’

'PRINT/C,LABR -1, LABC [°
*PRINT/C,LABR-1,1.ABC 1' H3},TDF,TSS,TNS,FCAL
'PRINT/C,LABR-1,iABC=1" H4,EDF,ESS,ENS § 0,1
*PRINT/C,LABR- 1, 1.ABC-1" H5,TOTDF,TOTSS € 0,2
TDF ; EDF)

*CALC’

H3: ' " TREATMENT"
H4»* ' RESIDUAL
H5- ' *TOTAL

3

Hl

]
.

FTAR-FRATI (0,05

H) . RDF,RSS,RMS S 0,1

W

L]

.0,22.3,21.
0,15.0,22.

.0,22.3,21
0,22.3

.

4
S
7
0

»21.3,12.3



* JUNP’
*VARI’
‘VARI'

LB10*(FCAL.LE.FTAB)
REPMN S NF
MNREP S WFF

*SCAL’ K1 'CALC’ Kle0

* SCAL’

1J,1K

.'OR' I'l--.szu H J‘l---DSIu

*CALC’
' JUMP'
* JUMP’
'LA!E'
'CoPY’
' JUMP’
' LABE’
*CALC’
'COPY’
ICALCI
' LABE'
*REPE’
‘REPE’
' MATR'

I1JaJ+DSIZEB*(]I-1)
LB1*(1.EQ.J)
LB2*(I.NE.J)

LB1

REPMN § 1J«0

LB3

LB2

IK=K1+1

REPMN § IJ«TRTMN § IK
KleKl+]

LB3

REPMNMA , MATREP1, MATREPS , MATREP, YIJDOTM1 , YIJDOTN2, YIJDOTXA $

DSIZE,DSIZE

'SYMM'
‘EQUA’
*CALC’
‘CALC’
‘CALC’
'CAL'C'
"EQUA’
*HEAD’
' PRINT’
*LINE’

SYREPMN § DSIZE

REPMNMA=REPMN

MATREP1-TRANS(REPMNMA)

MATREPS~REPMNMA+MATREP1

MATREP«REPMNMA -MATREP1
SYREPMN=MATREPS

MNREP=SYREPMN

H6='’' MEAN DATA OVER REPLICATION '’
Hé

1

*PRINT/LABR=1,LABC=1‘ REPMNMA § 10.2

*VART'
'EQUA’
'VARI'
" SCAL’
‘EQUA’
'CALC’
‘EQUA’
‘CALC’
'CALC’
*SCAL’

REPMNS(1...DSIZE) § DSIZE

REPMNS(1...DSIZE)«REPMNMA

YIDOT,YJDOT,YIJDOT S DSIZE ‘CALC’ YIDOT«VSUM(REPMNS(1...DSIZE))
YJ(1...DSIZE) ‘CALC’' YJ(1...DSIZE)=SUM(REPMNS(1...D8IZE))
YJDOT=YJ(1...DSIZE)

YIJDOT=YIDOT+YJDOT

YIJDOTM1=YIJDOT

YIJDOTM2=-TRANS(YI1JDOTM1)

YIJDOTMA=YTIJDOTM1+YIJDOTM2

SSGCA, SSSCA, SSREC, MGT,GCAMS , SCAMS , RECMS , EMSP, GCADF , SCADF , RECDP , COMGCA

'CALC’
'CALC’
'CALC’
*CALC’

'CALC’

'CALC’
*CALC’
*CALC'
'CALC’

, COMSCA ,COMREC, TGCA, TSCA, TREC

EMSP=EMS/NREP

GCADP=DSIZE-1 : SCADF=(DSIZE*(DSIZE-3))/2 : RECDP=DSIZE*(DSIZE-1)/2

MGT=SUM(YIDOT)

SSGCA=SUM(YIJDOT#*YIJDOT)/ (2*(DSIZE-2))-((2*MCT*MGT )/ (DSIZE*
(DSIZE-2)))

SSSCA=( SUM(MNREP*MNREP)/2)-(SUM(Y1JDOT*YIJDOT)/(2*(DSIZE-2)))

+ ((MGT*MGT)/((DSIZE-1)*(DSIZE-2)))

SSREC=SUM(MATREP*MATREP)/4

GCAMS=SSGCA/GCADF : SCAMS=SSSCA/SCADF : RECMS=SSREC/RECDF

COMGCA = (GCAMS-EMSP)/(2*(DSIZE-2))

COMSCA= (SCAMS -EMSP)/2

Y



'CALC’' COMREC=(RECHS-EMSP)/2

'CALC’ TGCA=GCAMS/EMSP

'CALC' TSCA«SCAMS/EMSP

"CALC’ TREC«RECMS/EMSP

IHEAD' H7.ll

SOURCE DF MS B(MS)
FR

te

'HEAD’ HB8.'’ GCA e

vﬂuor H9¢" SCA X

*HEAD’ H10e’’ RECIPROCALS '’

‘HEAD’ H1le’’ RESIDUAL "

'PRINT’ H?

'LINE’ 1

'PRINT/C, LABR«1,LABC«1' H8,GCADF,GCAMS,COMGCA,TGCA $ O,
*PRINT/C,LABR=1,LABC«1’ H9,SCADF,SCAMS,COMSCA,TSCA $ O,
*PRINT/C,LABR=1,LABCs1’ H10,RECDF,RECMS,COMREC,TREC § O
*PRINT/C,LABRa1,LABC«1’ H11,EDP,EMSP § 0,18.0,22.3
*SCAL’ RGCASCA

*CALC’ RGCASCA=COMGCA/COMSCA

"HEAD' H12«’’ RATIO OF GCA VARIANCE TO SCA VARIANCE '’
*LINE’ 2

*PRINT/C,LABR«1,LABC«1‘' H12,RGCASCA S 0,10.4

"VARI' GCAE S DSIZE

"MATR’ SCAE,RECE $§ DSIZE,DSIZE

'CALC’ GCAE«(DSIZE*YIJDOT-2*MGT)/(2#DSIZE*(DSIZE-2))
'CALC’

SCAE=(MATREPS/2)- (YIIDOTMA/ (2%(DSIZE-2)))+(MGT/((DSIZE-1)*(DSIZE-2)))
'CALC' RECE«MATREP/2

"CALC’ RECE~-RECE

"HEAD’ H13«'’ GCA EFFECTS (DIAGONAL) SCA EFFECTS ( OFF DIOGONAL) '’

'"HEAD’ H14-'' GCA EFFECTS (DIAGONAL) RECIPROCAL EPFECTS ( OFF DIOGONAL) '’
'DIAG’ GCAM,DMAT S DSIZF

'MATR’ MAT S DSIZE,DSIZE

*SYMM’ SCAM,RECM S DSIZE

'CALC' MAT=0

*COPY’ GCAM=GCAE

'CALC’' DMAT.-SCAE

'CALC’ SCAE«SCAE-DMAT

*CALC’' MAT=MAT«GCAM

'CALC’ RECE=RECE+MAT

*CALC’ SCAE«SCAF+MAT

'CALC’' SCAM=SCAE

'CALC' RECM=RECE

'LINE’ 3

*PRINT’ H13

*PRINT/LABR«1,LABC-1’ SCAM § 8.3

'LINE’ 3

'PRINT' H14

*PRINT/LABR-1,LABC-1’ RECM § 8.1

*SCAL’ SEG,SES,SER,SEG1,SES1,SES?2

"CALC’ SEG=SORT(((DSIZE-1)*EMSP)/(2+DSIZE*(DSIZE-2)))

*CALC’ SES=SORT(((DSITF-3)*EMSP)/(2*(DSIZE-1)}))

‘CALC' SER=SQRT(EMSP/2)

*CALC’ SBG1=SQRT(EMSP/(DSIZE-2))



*CALC’ SBS1«SORT(((DSIZB-))*ENSF)/(DS1ZR-2))
*CALC’ SBS2«SQRT(((DSIZE-4)*ENSP)/(DSI128-2))
'RRAD’ H15«'’' SB OF G(I) ' : Hl6w’’ SE OF S(I,I) ** 1 R17="* SR OF R(1,J)
: H18«'' SE OF G(I)-G(J) '’ : H19«’’' SE OF 8(I,J)-8(I,R) '
¢ R20«'' SE OF S(I,J)-S(K,L) **
'PRINT/C,LABR«]l,LABC«1’ R15,58G § 0,19.
'PRINT/C,LABR=1,LABC»1’ H16,SES $ 0,
'PRINT/C,LABRa1,LABCal’ H17,SBR S O,
*PRINT/C,LABR=]1,LABCs]1' H1B,SBGl1 $ O
'PRINT/C,LABR=1,LABC«}’ H19,5BS1 $ O
'PRINT/C,LABR=1,LABC-1’' H20,S5BS2 § O,
re MODEL I1
*SCAL’ COMGCAl,COMSCAl COHRECI,SIGNA.RGCASCAI
'CALC’ CO"GCAI-(GCANS-SCAHS)/(2*(0312!-2)) t COMSCAl<(SCANS-ENSP)/2
'CALC’' COMREC1e«(RECMS-BMSP)/2
*CALC’' RGCASCA1«COMGCA1/COMSCAl
'PRINT' H?
'LINE' 1
*PRINT/C,LABR«1,LABC«1’ H8,GCADF,GCAMS,COMGCA1,TGCA § 0,22.0,22.3
*PRINT/C,LABRe],LABCe1’ H9,SCADF,SCAMS,COMSCA1,TSCA § 0,22.0,22.3
*PRINT/C,LABR=1,LABC=1’ H10,RECDF,RECMS,COMREC]1,TREC §
0,15.0,22.3,20.3,10.3
*PRINT/C,LABR«1,LABC=1’ H11,EDF,EMSP $ 0,18.0,22.3
*CALC’ SIGMA=2*COMGCA1
'HEAD’ H2l«'’ SIGMA A '’ : H22e'' SIGMA D '

3
17.3
17.3
14,3
»10.3
10 3

"LINE’ 1
'PRINT/C,LABR=1,LABC-1’ H21,SIGMA § 0,10.)
"LINE’ 1
"PRINT/C,LABC=1,LABR=1' H22,COMSCAl S 0,10.3
'LINE’ 1

*PRINT/C,LABR-1,LABC+1’ H12,RGCASCA1 § 0,10.4
‘LABE’ LB10O

‘REPE’

’RI

'CLOS’

*STOP’

o



_Analysis 6riffina®s method

IDENTIFIER MINIMUM MEAN MAXIMUM VALUES MISSING
VARIABLE(1) 40.64 9l1.62 142.64 224 0
SOURCE DF 38 M8 FR
REPLICATION 3 907.125 302.375
TREATMENTS S5 97256.250 1768.295 14.573
RES IDUAL 165 20021.500 121.342
TOTAL 223 118184.87%

MEAN DATA OVER REPLICATION

0.00 87.01 90.50 114.94 120.29 68.55 107.64 52.64
80.69 0.00 111.58 8B8.17 99.93 73.27 97.64 85.65
102.23 104.56 0.00 100.65 94.29 100.89 111.54 117.74
119.11 89.31 102.68 0.00 85.29 105.80 64.45 46.8¢€
111.29 102.89 88.26 83.39 0.00 84.15 81.94 94.82

68.83 71.29 99.58 108.67 87.97 0.00 121.61 53.74
109.26 87.82 108.44 57.65 78.75 115.67 0.00 125.27
48,72 83.15 115.40 46.74 93.32 60.24 118.17 0.00
SOURCE DF MS E(MS) FR

GCA 7 801.964 64.302 26.436

SCA 20 916.769 443.217 30.221

RECIPROCALS 28 13.034 -8.651 0.430

RESIDUAL 165 30.336

RATIO OF GCA VARIANCE TO SCA VARIANCE = 0.1451
GCA EFFECTS (DIAGONAL) SCA EFFECTS ( OFF DIOGONAL)

-OQ 083
-6.042 -1.648
-8.972 4.291 13.799

31.243 4.518 1.990 -5,753
22.263 9.448 -16.134 -3.520 1.987

-17.641 -12.488 0.014 26.567 -2.346 -5.207
B,318 -5.839 -4.024 -33.415 -21.862 23.629 B8.59¢
-29.170 6.112 22.835 -27.383 12.150 -17.736 33.192 -11.690

4



GCA EFFECTS (DIAGONAL) RECIPROCAL EFFECTS ( OFF DIOGONAL)

-0.083

3.160 1.648

-5.863 3.510 13.799

-2.085 0.570 ~-1.015 -5.783

4.500 -1 480 3.010 0.948 1.987
-0.142 0.985 0.655 -1.435 -1.908 5,207

-0.813 4.910 1.548 3.400 1.593 2.970 0.5%

8E OF G(I) 1.487
SE OF 8(I,I) 3.292
8E OF R(I,J) 3.89%
S8E OF G(I)-G() 2.249

8E OF 8(1,J)-8(I,K) 5.028
SE OF 8(I,J)-8(K,L) 4.497

SOURCE DF M8 E(M8) R
GCA 7 801.964 -9.567 26.436
SCA 20 916.769 443.217 30.221
RECIPROCALS 28 13.034 -8.651 0.430
RESIDUAL 165 30.336

SIGMA A -15.134

SIGMA D 443.217

RATIO OF GCA VARIANCE TO SCA VARIANCE -0.0216
187 'CLOS’

Ahhihhih END OF DIALLEL3. MAXIMUM OF 14910 DATA UNITS USED AT LINE
126 (312770 LEFT)



PROGRAN POR GRIPPING’S APPROACH DIALLEL ARALYSIS
METBOD 4 - MODEL 1 AND 2

*REFE/NUNN=1000, NID=1000, PRINT«2* DIALLEL4

'UNITS’ § 112

*SCAL’ CRS«28 : NREP=4 : DSIZEs8 'SCAL’ NP

*SCAL’ NVel

*INTE’ NUMVAR=1...NV

"PACT’ CROS § CRS«(1...CRS)NREP : REP § NREPCRS!(1...NREP)

'CALC' MP=DSIZE#DSIZE

*INPUT 2

*READ/P’ VARIABLE(NUMVAR)

' INPUT' 1

IRI

ISCALI

GT,CFP,0BS, TOTSS, TSS, RSS, N, K, TOTDF, RDF , TDF , EDP, ESS, THS, RS, BMS, PCAL, PTAB
,GTS

'VARI' TRTOT,TRTMN $ CRS : RTOT § NREP

'POR’ VSET=VARIABLE(NUMVAR) ; SETNOa1...NV

'CALC’ GT=SUM(VSET) : OBS=CRS#NREP : CF-GT*GT/OBS : TOTSSaSUM(VSET#*VSET)-CF

*POR’ Ial...NREP

'REST’ VSET $ REP-I

'CALC’ NeSUM(VSET)

*COPY’ RTOT § I.N

' REPE’

'REST’ VSET

'FOR’ Jel...CRS

'REST’ VSET $ CROSsJ

'CALC’ N=SUM(VSET) : KMEAN(VSET)

'COPY’ TRTOT $ J=N : TRTHN § J«K

'REPE’

'REST’ VSET

*CALC’ TSS=(SUM(TRTOT*TRTOT)/NREP)-CF : RSS=(SUM(RTOT#RTOT)/CRS)-CP

'CALC’ ESSeTOTSS-TSS-RSS : TOTDFxOBS-1 : RDF=NREP-1 : TDPeCRS-1 :

BDF <RDF *TDF

*CALC’ TMS=TSS/TDF : RMS«RSS/RDF : EMS«ESS/EDF : FCALaTMS/EMS

'HEAD’ VARNOx’’ # % * ANALYSIS FOR THE VARIABLE * # # ¢

*HEAD’ H1.'"

SOURCE DF sS MS

PR

t

*HEAD’ H2«''REPLICATION '

'HEAD’ H3x''TREATMENTS '

*HEAD’ H4=''RESIDUAL

*HEAD’ H5«'’TOTAL &

‘LINE’ 2

*PRINT/C’ VARNO,SETNO § 0,5.0

'LINE’ 3

‘PRINT’ H1

'LINE’ 1

*PRINT/C,LABR=1,LABC=1' H2,RDF,RSS,RMS § 0,12.0,22.3,22.3
*PRINT/C,LABR=1,LABC=1" H3.TDP,TSS,TNS.FCAL $ 0,13.0,22.3,22.3,12.3
*PRINT/C,LABR-1,LABC=1’ H4,EDF,ESS,EMS § 0,15.0,22.3,22.3
*PRINT/C,LABR=1,LABC=1’ H5,TOTDF,TOTSS $ 0,18.0,22.3



'CALC’ FTABFRATIO(0.05 ; TDP.; EDF)

'VARI’ REPWN S WF

*SCAL’' K2,K3 'CALC’ K2<0 : K30

*SCAL’ 1J,IK2,IK3

‘POR’ I.l...DSIZE : Ja1...DSIZE

‘CALC’ IJeJ+DSIZE#*(I-1)

'JUNP’ LBI1*(I.EQ.J)

*JUMP’ LB2+(I.LT.J)

*JUMP’ LB3I*(I.GT.J)

'LABE’ LB1

‘COPY’ REPHN $ IJ<0

*JUMP’ LB4

'LABE’ LB2

'CALC’ 1K2eK2+1

*COPY’ REPMN S IJTRTMN § IK2

'CALC' K2eK2+1

*JUMP’ LB4

'LABE' LB3

'CALC’' IK3«K3.1

‘COPY’ REPMN § IJTRTMN § IK3

*CALC’ K3=K34DSIZE-J-1

‘LABE’ LB4

'REPE’

'CALC' K2«K2 : K3.I-1

'REPE’

‘VARI' REPMNS(1...DSIZE) § DSIZE

'SYMM’ MATREP § DSIZE

"MATR’ SCAE,REPMNMA,YIIMAT,YITMATS, YIIMA ,MAT $ DSIZR,DSIZE

'CALC' MAT»0

*BQUA’ REPMNMA-REPMN

‘CALC’ MATREP=REPMNMA

*VARI' GCAE,TREPMN,REPMNS(1...DSIZE) S DSIZE

EQUA’ REPMNS(1...DSIZE)<REPMNMA

‘CALC’ TREPMN=VSUM(REPMNS(1...DSIZE))

‘EQUA’ YTIMAT=TREPMN

'CALC’ YIIMATS«TRANS(YIIMAT)

"CALC’ YIIMA=YTIMAT.YIIMATS

*HEAD’ H21-='‘ MEAN DATA OVER REPLICATIONS

‘LINE’ 3

‘PRINT' H21

'LINE’ 1

*PRINT/LABR=1,LABC-1' MATREP § 8.3

*SCAL’ SSGCA,SSSCA,MGT,GCAMS, SCAMS, EMSP,GCADF , SCADF, COMGCA , COMSCA , TGCA, TSCA
+RGCASCA

*CALC’ MGTsSUM(REPMN)/2

*CALC’ SSGCA=(SUM(TREPMN*TREPMN)/(DSIZE-2))

~( (4*MGT*MGT )/ (DSIZE*(DSIZE-2)))

*CALC’ SSSCA«SUM(TRTMN*TRTMN) - (SUM(TREPMN*TREPMN)/(DSIZE-2))+( (2*MGT*MGT)

/((DSIZE-1)*(DSIZE-2)))

*CALC’ GCADF.DSIZE-1 : SCADF=-DSIZE*(DSIZE-3)/2

'CALC’ GCAMS=SSGCA/GCADF : SCAMS-SSSCA/SCADF : EMSP=EMS/NREP

"CALC' TGCA=GCAMS/EMSP : TSCA=SCAMS/EMSP

'CALC’ COMGCA=(GCAMS- EMSP)/(DSIZE-2)

'CALC’ COMSCA=(SCAMS-EMSP)

'CALC’ RGCASCA=COMGCA/COMSCA



IHBAD! H6.Il

SOURCE DF MS F

VARCON )

lnml H?.Il GCA e

‘HEAD' HBa'' SCA '

"HEAD’ H9«’' RESIDUAL '’

*LINE’ 2

*PRINT' H6

'LINE’ 1

*PRINT/C,LABC«1,LABR«1' H7,GCADF,GCAMS,TGCA,COMGCA $ 0,20.0,22.3,

*PRINT/C,LABC=1,LABR«1’ H8,SCADF,SCANS,TSCA,COMSCA § 0,20.0,22.3,

*PRINT/C,LABC=1,LABR=1’ H9,EDF,EMSP § 0,15.0,22.3

‘HEAD’ H10s'’ RATIO OF GCA VARIANCE TO SCA VARIANCE '’

*LINE’ 2

*PRINT/C,LABR=1,LABC=1' H10,RGCASCA $§ 0,10.4

‘LINE’ 2

*CALC' GCAE«( (TREPMN*DSIZE)-(2#MGT))/(DSIZE*(DSIZE-2))

'DIAG' GCAM,DMAT S DSIZE

'COPY’' GCAM=GCAE

*CALC' SCAE=REPMNMA-(YIIMA/(DSIZE-2))«((2*MGT)/((DSIZE-1)*(DSIZE-2)))

‘CALC' DMAT=SCAE

‘CALC’ SCAE«SCAE-DMAT

‘CALC’ MAT«MAT+GCAM

'CALC’' SCAE=SCAE+MAT

*SYMM’ SCAM S DSIZE

*CALC’ SCAM=SCAE

"HEAD’ H1l='' GCA EFFECTS (DIAGONAL) SCA EFFECTS (OFF DIAGONAL) '’

'LINE’ 2

‘PRINT’ H11

"LINE’ 1

*PRINT/LABC«1,LABR«1’ SCAM § 8.3

*SCAL’' SEG,SES,SEG1,SES1, SFSZ

‘CALC' SEG=SQRT(((DSIZE-1)*EMSP)/(DSIZE*(DSIZE-2)))

"CALC’ SES=SQRT(((DSIZE 3)*EMSP)/(DSIZE-1))

*CALC' SEG1=SQRT((2+EMSP)/(DSIZE-2))

*CALC' SES1=SQRT((2*(DSIZE 3)*EMSP)/(DSIZE 2))

*CALC' SES2:SQRT((2+*(DSIZE 4)*EMSP)/(DSIZE-2))

‘HEAD' H12-'' SE OF G(I) '’ + H13-'’ SE OF S(I.J) "'

'HEAD’ Hl4='' SE OF G(I)-G(J) ' : H15:'’ SE OF S(I,J)-S(I,K) '

‘HEAD' Hl6:'' SE OF S(I,J)-S(K,L) '’

‘PRINT/C,LABR=1,LABC=1’ H12,SEG § 0,19.4

*PRINT/C,LABR=1,LABC-1' H13,SES $ 0,17.4

"PRINT/C,LABR=1,LABC-1' H13,SEG1 § 0,17.4

"PRINT/C,LABR:-1,LABC-1' H14,SES1 S 0,14.4

*PRINT/C,LABR=1,L.ABC=1' H16,5FS2 § 0,10.4

‘! MODEL 1!

*SCAL' COMGCAl,COMSCA1,RGCASCA1,TGCALl,TGCAZ,SIGMA,VCOMGCA1,VCOMSCA], VEMSP,
SECOMG, SECOMS, SEMSP, SCAL1, SCAL?

'CALC’ COMGCAl=(GCAMS-SCAMS)/(DSIZE-2)

"CALC' COMSCAl=(SCAMS-EMSP)

'CALC' RGCASCA1=COMGCA1/COMSCA1

‘CALC’ SIGMA«2*CONGCAI

"CALC' SCAL1-((2*GCAMS*GCAMS)/((DSI1ZE-1)*(DSIZE-2)*(DSIZE-2)))

*CALC’ SCAL?-((4*SCAMS*SCAMS)/(DST2E*(DSIZE-2)*(DSIZE-2)*(DSIZE-3)))

18.3,1
18.3,1



'CALC’' VCOMGCA1=SCAL1+SCAL2

*CALC' VCOMSCAle((4*SCAMS*SCAMS)/(DSIZE*(DSIZE-3)))+(2+BNSP*ENSP)/RDY
'CALC’ VENSPs(2*ENSP*ENSP)/BDF

*CALC' SECOMGeSQRT(VCOMGCAl) : SBCOMS«SQRT(VCOMSCALl) : SEMSP=SQRT(VEMSP)
'HEAD' SCOMGH-'®' SE OF VARIANCE COMPONENTS OF G '’

*HBAD’ SCOMSR«’’ SE OF VARIANCE COMPONEBNTS OF S '

"HEAD' SCOMERe’’' SE OF VARINACE COMPONENTS OF E '’

'LINB* 3
'CAPT' '* # % * ANALYSIS POR MODEL II # % # ¢/
'LINE’ 2
*PRINT’ H6
*LINE' 1
*PRINT/C,LABCs1,LABRa1’ H7,GCADF,GCAMS,TGCA,COMGCAL $ 0,20.0,22.3,18.3,12.3
*PRINT/C,LABC«1,LABR«1’ HB,SCADF,SCAMS,TSCA,COMSCAl § 0,20.0,22.3,18.3,12.3
'PRINT/C,LABC=1,LABR1' R9,ED?,EMSP § ,15.0,22.3
'LINE’ 2
*PRINT/C,LABRe1,LABC~1' H10,RGCASCA1 $ 0,10.4
'LINB' 2
'HRAD’ H17+’* SIGMA A '’ : H18a‘'' SIGMA D ’°
'PRINT/C,LABC-1,LABR=1’ H17,SIGMA $ 0,10.4
'LINE’ 2
' PRINT/C,LABC=1,LABR«1' H18,CONSCAl § 0,10.4
'LINE’ 2
'PRINT/C,LABR=1' SCOMGH,SECOMG $ 0,10.4
'PRINT/C,LABR«1’ SCOMSH,SBCOMS $ 0,10.4
*PRINT/C,LABR«1' SCOMEH,SEMSP § 0,10.4
'REPE’
H R 4
'CLOS!
*STOP'
of -
SERISAT Library

RP 01112



wutput from Diallel Anclysis 6riffing®s method &

IDENTIFIER  MINIMOM MEAE  MAXIMNOM VALUES HIIII.G
VARIABLE(1) 40.64 92.39 142.084 112
A 4 A ANALYSIS FOR THE VARIABLE » 4 A 1
SOURCE or ss ns FR
REPLICATION 3 1545.878 $15.292
TREATMENTS 27 8268.000 306.222 0.491
RES IDUAL 81 505588.250 624.139
TOTAL 111 60369.125
MEAN DATA OVER REPLICATIONS
0.000

87.390 0.000

92.615 91.500 0.000

77.020 104.545 99.030 0.000 .
82.700 102.725 99.775 88.790 0.000

104.835 96.450 111.375 92.2%50 83.160 0.000
82.425 104.630 96.315 086.740 94.635 93.105 0.000
84.950 95.930 95.730 ©88.290 82.300 90.150 77.4%0 0.000

BOURCE or M8 r VARCOM
GCA ? 145.813 0.934 ~1.704
SCA 20 52.316 0.338 -103.719
RES IDUAL 81 156.035

RATIO OF GCA VARIANCE TO SCA VARIANCE 0.016¢
GCA EFFECTS (DIAGONAL) SCA EFFECTS (OFF DIAGOMAL)

-5.279 6.078

-0.583 -13.570 6.606

-7.899 7.754 1.711 -1.673

-1.789 6.364 2.886 0.180 -2.103

14.140 -6.118 8.279 -2.567 -11.227 4.104

-2.266 8.066 -0.777 -2.073 6.252 -1.484 -1.900

3.676 2.783 2.055 2.894 -2.666 -1.023 -7.719 -5.317

S8E OF G(I) 4.7702
SE OF 8(I.J) 10.5571
SE OF 8(I1,J) 7.2119
8E OF G(I)-G(J) 16.1263

SE OF 8(I1,J)-8(K,L) 14.4238
A A A AMALYSIS FOR MODEL II * & 4

SOURCE DF M8 F VARCOM
GCA 7 145.812 0.934 15.583
SCA 20 52.316 0.335 -103.719
RES IDUAL 81 156.03%

RATIO OF GCA VARIANCE TO SCA VARIANCE -0.1502
SIGMA A  31.1656
SIGMA D -103.7191

SE OF VARIANCE COMPONENTS OF G 13.2794
SE OF VARIANCE COMPONENTS OF S 29.5778
SE OF VARINACE COMPONENTS OF E 24.5185

185 'chh
ARAAARAA LEE;DIALLELC MAXIMUM OF 15258 DATA UNITS USED AT LINE
122 (312422

L]
-l .



PROGRAM FOR HAYMAN’'S APPROACR DIALLEL ANALYSIS

*REFE/NUNN« 500,NID«500* DIALLEL
‘UNIT' § 200
*SCAL’ NREP«2: DSIZE-10
'PACT’ REP S NREP
"PACT’ MALE $ 10 : FEMALE S 10
*INPU/RECLe132" 2
‘READ’ PEMALE,MALE,REP,VV(1...14)
'SCAL’ TVAL,NF,NN,CF,ESS,REPSS,TSS,TOTSS,RMS, TMS, EMS ,REPF, TPP
‘CALC' MP«DSIZE*DSIZE
*INPU’ 1}
IRUN!
‘VARI’ REPTOT S NREP
*SET' YSETaVV(1)
"POR’ Ial...NREP
"REST’' YSET $ REP.I
'CALC’ NN«SUM(YSET)
'COPY’ REPTOT S I«NN
'REPE’
'REST’ YSET
'VARI’ MFTOT1,MFTOT S MF
"FOR’ Ie1...DSIZE : Jol1...DSIZE
*REST’ YSET $ MALE,FEMALE-I,J
"SCAL’ 1J,JJ
"CALC’ IJeJ+DSIZE*(I 1)
*CALC’ JJ=SUM(YSET)
'COPY’ MFTOT S1JeJJ
'REPE’ :
*REST’ YSET
*CALC’ CF=SUM(REPTOT) : CF=(CF*CF)/(NREP*MF) :TOTSS«SUM(YSET*YSET)
'CALC’ TOTSS«TOTSS-CF : REPTOT«REPTOT#*REPTOT
'CALC’ REPSS=(SUM(REPTOT)/MF)-CF : MFTOT1«MFTOT*MPTOT
'CALC' TSS=(SUM(MFTOT1)/NREP)-CF  : ESS«TOTSS-TSS-REPSS : TVALsNVAL(YSET)
"CALC' TVAL=TVAL-1: RDF-NREP-1:TDF«MF-1: EDF«TVAL-RDF-TDF
*CALC’ RMS=REPSS/RDF : TMS=TSS/TDF : EMS«-ESS/EDF :REPF«RMS/EMS !
TFF=TMS/EMS
'OUTP' 2
*CAPT’
tr #x% ANALYSIS OF VARIANCE ##+
SOURCE D.F. S.S. M.S. F
*HEAD’ TITLEl='’ REPLICATION ' :TITLE2-’’ TREATMENT '’
‘HEAD' TITLE3:='‘ ERROR '’ : TITLE4='' TOTAL '’
*PRIN/C,LABR=1,LABC=1" TITLE1,RDF,REPSS,RMS,REPF § 0,15,(15.4)3
'PRIN/C,LABC=1,LABR-1" TITLF2,TDF,TSS,TMS,TFF S 0,17,3(15.4)
"PRIN/C,LABC=1,LABR-1' TITLE3,EDF,ESS,EMS § 0,21,3(15.4)
*PRIN/C,LABC~1,.ABR-1' TITLE4,TVAL,TOTSS § 0,21,15.4 'LINE’ 1

14

FULL DIALLEL PROGRAM STARTS FROM HERE

t

*SCAL’ WR(1...DSIZF),PRT(}...DSIZE),VR1M,VVR,VVR,COVWV,CC,MDD,GEF,PDR, MFR,

GGN,COR2,COR2S(, DD, FF HIH, H?7H,DOM2 ,E2 ,ERROR, D, F ,HH1,HHZ , DOMEFF,N2,N3,



N4 NS, SED,SEF,SEH]1,SER2,SEDOM, SEB,HERIT,VD.VR1 VAl VD .T1,T2 TT,YD, YRR,
GTOTAL, PRM,GM, TDF, EDF,RDF
*MATRI' X3,X1,X2 § DSIZE,DSIZE
"BQUA’ X1«MFTOT
"CALC’ X2«TRANS(X1) : X3a(X14X2)/(2*NREP)
'DIAGMAT' PR § DSIZE
'CALC’ PR«X1/NREP
‘VARI' VM, MVA,PRT,PARENTS,P(1...DSIZE) § DSIZE
'BEQUA’ P(l...DSIZE)=X3 *SYMM' MEANS § DSIZE
'CALC' MEANS«X3 ‘BQUA’ PARENTSePR
Estimation of Variances and Covariances
of parents and arrays
*SCAL’ PRS 'CALC’' PRS«SUM(PARENTS)
*SCAL' PRV,VR(1...DSIZE) 'CALC’ PRV,VR(1...DSIZE)=VAR(PARBNTS,P(1...DSIZE))
*SCAL’ PRTOT(1...DSIZE) 'CALC’ PRTOT(1...DSIZE)«SUM{P(1l...DSIZE))
*SCAL’ PRMN(1...DSIZE) 'CALC’' PRMN(1...DSIZE)«MEAN(P(1...D8I2E))
‘BQUA’ PRT«PRTOT(1...DSIZE)
'CALC’ GTOTAL=SUM(PRT) : PRM=MEAN(PARENTS)
'CALC’ GM«GTOTAL/DSIZE 'EQUA' VM«PRMN(1...DSIZE) : MVA=VR(1l...DSIZE)
'HEAD' Hla«'' ##+ MEAN DATA OVER REPLICATIONS AND RECIPROCALS w##w% /¢
‘HEAD’ H2+'’ TOTAL'‘ : H3s'’ MEAN ‘'’ :H4s'’' PARENTAL MEAN''’
"HEAD’ HS5«’' VARIANCE OF PARENTS'’
'PRIN’' H]
'PRIN/LHM=S,LABC=1’ MEANS § 10.3 ‘LINE’ )
*PRIN/C,LABR=1,LABC-1' H2,PRTOT(1...DSIZE) $§ 0,13.3,(10.3)DSIZE
'PRIN/C,LABR=-1,LABC-1" H}Y,PRMN(1...DSIZE) § 0,14.3,(10.3)DSIZE 'LINE’ 1|
*PRIN/C,LABR«1,LABC 1’ H4,PRM § 0,20.3
*PRIN/C, LARR-1,LABCs1’ HS,PRV § 0,201

re

variance of the mean ar:ays
[

*SCAL’ VMA "CALC’ VMA=-VAR(VM) ’SCAL’ MVA] 'CALC’ MVAl«MEAN(MVA)

vt

Covariance betwveen parents and off-spring « Vr.
*VARI' FR,VRVR1,WRVR2 ,WR,W1(1...DSIZE),FITTED,VRI § DSIZE
'CALC’ VWI(1...DSIZF)-P(1...DSIZFE)*PARENTS
*CALC’' PRT(1...DSIZE)~(PRTOT(l...DSIZE)*PRS)/DSIZE
*CALC’ WR(1...DSI7F) (SUM(W1(1...DSIZE)) PRT(1...DSI2E))/(DSIZE-1)
"EQUA’ WRa-WR(I1...DSIZE) 'CALC ¢+ WRVR1=WR+MVA : WRVR2sWR-MVA
VRIM«MEAN(VR)
'VARI' ARRAY § DSIZE-1...DSI7F
‘HEAD' H6-

** ARRAY VARIANCES AND COVARIANCES *+
ARRAY VR VR WR VR VR+VR YR

- e . o e L e ]

‘HEAD' Ho6-

re

"PRIN’ H6
*PRIN/P,LABR-1.LARC-1‘ ARRAY,WR,MVA ,WRVR?,VRVR1,PARENTS $ 5,(10.3)5



*PRIN/C,LABR«1,LABC«1’ R3] VRIN,NVA]l,PRN § 0,10.3,10.3,30.)
'PRIN' R66
Difference betveen the mean of parents and the mean of their
nxn progeny

re

*SCAL’ MLO 'CALC’ MLOs((GM-PRS)/DSIZE)*((GM-PRS)/DSIZR)

e

TESTING THE VALIDITY OF HYPOTHRSIS
'CALC’ VWRaVAR(VR) : VVR«VAR(MVA) :
COVVV (SUN(VR*NVA) - (MVA1*VR1N))/(DSIZE-1)

VR-VR GRAPH

e

"HEAD’ HXe'® VR **' : HY«''WR’'‘’ : HHa''SP’’

()

CALCULATION OF INTERCEPT
"HEAD’ H7=’’ INTERCEPT VALUE A. '’
'SCAL’ B, INTCPT
*TERMS® WVR,MVA
‘Y' WR
‘FIT’ MVA; COEF«CCl; FVAL-FITTED
‘COPY’ INTCPT = CC1 S 1 : B =»CC1 § 2
*GRAPH/ATX«HX,ATY-HY' FITTED,VR;MVA S HH
'CAPT’

L

w#¢ ESTIMATION OF COMPONENTS OF VARIATION ##+
‘HEAD’ H8s'’ EXPECTED ENVIRONMENTAL COMPONENT OF VARIATON (B) = '’
'HEAD’ H9=’’' VARIATION DUE TO ADDITIVE EFFECT (D) « '’
‘HEAD’ H10='’ MEAN OF ‘FR’ OVER ARRAYS (F) = '’
‘BEAD’ H11=«’' COMPONENT OF VARIATION DUE TO DOMINANCE EFF. OF GENES '’
*HEAD’ H12.’' DOMINANCE EFPFECT (h2) - '’
‘CALC' ERROR=( (ESS+REPSS)/(EDF+RDF))/NREP
*CALC' D=PRV-ERROR : F=(2#PRV)-(4*WR1M)-(2*(DSIZE-2)*ERROR/DSIZE)
'CALC’ HH1«PRV-(4*WVRIM)+(4*MVAL)-((3*DSIZE-2)*ERROR/DSIZE)
"CALC’ HH2a(4*MVALl)-(4*VMA)-(2*ERROR)
*CALC’ DOMEFF:(4*MLO)- (4*DSIZE-1)*ERROR/(DSIZE*DSIZ2E)
*PRIN/C,LABR«1,LARC-1' H8,ERROR § 0,20.3 : H9,D § 0,20.3 :H10,F § 0,20.3
*PRIN/C’ H11,HH1 S 6.3 : H11,HH? S 6.7
*PRIN/C,LABC-1,LABR-1" H12,DOMEFF § 0,8.3 'LINE’ 1
CALCULATION OF STANDARD ERRORS FOR TESTING COMPONENTS
OF VARIATION

()

*SCAL’ COMLTPL 'CALC’ COMLTPL=(VAR(WRVR2))/?

rs

CALCULATION OF SPECIFIC MULTIPLIERS
"CALC’' N2-DSIZE*DSIZE: N~DSIZE*DSIZE*DSIZE: N4sN2#N2 : NS«N4*DSIZE
"CALC’ DD=(N5+N&4)/N5 : FP=((4*NS)+(20%N4)-(16*N3)+(16%*N2))/NS
'CALC’ HIH=(NS+(41#NG4)-(12*N3)+(4*%N2))/N5 : E2aN4/NS
"CALC' H2H=(36*N4&)/NS : DOM2e((16*N4)+(16*N2)-(32+DSIZE)«16)/NS



‘CALC’ SED=SQRT(DD*COMLTPL) : SEP«SQRT(FP+*COMLTPL)
'CALC’ SEH1=SQRT(HI1R*COMLTPL) : SER2-SQRT(H2H*COMLTPL)
'CALC’ SEDOM«SQRT(DOM2*COMLTPL) : SEE«SQRT(E2+COMLTPL)
'HRAD’ HEAD2«’’ SE(D) = '’ :READ3e’’ SE(P) = '’ : HEAD4=’' SE(B1) =»’'
'HRAD’ HBADS«'’' SE(H2) « '’ i1BBAD6e’’' SB(DOMEFF) « '’
'HRAD' HBAD7=’’ SE(E) « '*  'LINE’ 1
'C‘n'
t*aes STANDARD ERRORS OF DIFPERENT PARAMETERS ### '+ 'LINB’ 1
'"IN/C,LABR-I.WCHI' mz,sm s 0.10-3 H ms.s" s 0'10-3
'PRIN/C,LABR=],LABC=]1’ HEAD4,SEH1 § 0,10.3: HRADS,SRH2 § 0,10.3
'PRIN/C,LABR=1,LABC=1’ HBAD6,SEDOM § 0,10.3 :HEAD?,SER § 0,10.3 ‘LINB’ 1
'HBAD’ HZ1e’’MEAN DEGREE OF DOMINANCE « '’
'BBAD’ HZ2«''PROPORTIONOF GENES VITR « AND - BPPECTS IN THE PARENTS - '’
'HEAD’ HZle’’'PROPORTION OF DOMINANT AND RECESSIVE GENES IN PARENTS « '’
'HEAD’ H24= .
* *COEPFICINT OF CORRELATION (SMALL R) BETVEEN

TRE PARENTAL ORDER OF DOMINANCE (VR+VR) AND

PARENTAL MEASUREMENT YR » '’
'HEAD’ HZ5=''PREDICTION POR MEASUREMENT OF DOMINANT AND RRCRSSIVE PARENTS «
'RBAD’' H26s''NO. OF GROUPS OF GENES VHICH CONTROL THE CHARACTER AND

EXHIBIT THE DOMINANCE « ‘'

‘HEAD' HZ7a''THE COVARIANCE OF ADDITIVE DOMINANCE BPFECTS IN A SINGLE
ARRAY' '
'HEAD’ HZ8a'' MEAN OF FR '’ :HZ9«’' HERITABILITY '’
*CALC’ MDD=SQRT(HH1/D) : GEFeHH2/(4%*HRH])
'CALC’ PDRa(SQRT(4*D*HBE1)+F)/(SQRT(4*D*HH1)-F)
'SYMM’ COR1 $ 2 ‘'DSSP’ COR § VRVR1,PARENTS
*SSP/PRINT«Z’ COR
'CALC’ COR1«CORMAT(COR) ‘BQUA’ COR2=COR1 S X,1,2X
*CALC’' COR2SQ=COR2*COR2
'CALC’ FRe2#*(PRV-WR1M+MVA1-WVRVR1)-2#(DSIZE-2)*(ERROR/DSIZE)
'CALC’' MFR«MEAN(FR) : GGN=DOMEFF/HH2 'LINE‘ 1
*PRIN/C,LABR=«1,LABC«1’ HZ1,MDD § 0,5.3 : HZ2,GEF § 0,5.3
'PRIN/C,LABR=1,LABC=1' HZ3,PDR § (0,5.3 'LINE‘'l
'PRIN/C,LABR=1,LABC=1' HZ4,COR2 $0,5.3 'LINE’ 1
'PRIN/C,LABRa1,LABC=1' HZ5,COR2SQ $0,5.3 : HZ6,GGN § 0,5.3 : HZ?
*PRIN/C,LABR=1,LABC=1’ FR $ 10.3 : HZ8,MFR § 0,8.3 'LINR’' 1

[

CALCULATION OF HERITABILITY
"
*CALC’ HERITa(D/4)/((D/4)+«(HH1/16)-(F/8)+ERROR)
*PRIN/C,LABR=]1,LABC«1’ HZ9,HERIT § 0,8.3
'CAPT'
e
*% ESTIMATION OF MOST DOMINANT AND RECESSIVE PARENT #w
[
*CALC’ TT=(PRV+SQRT((PRV#*PRV)-(4*PRV*(VRIM-NVA1))))/(2*PRV)
'CALC’' T1eTT-1 : T2a1-T1
'CALC' VD=PRVA(T2#T2) : VDaPRVXT2 : VR1=PRV*(T1#Tl)
'CALC’ VA1=PRV*T] : YDu«PRM+B%((VWD+VD)-(VRIM+MVAl))
'CALC’ YRR=PRM+B*((WAl+VR1)-(WR1M+MVALl))
*HEAD' HL1='' VALUE OF COMPLETELY DOMINANT PARENT YD = ‘'
'"HEAD’ HL2«'' VALUE OF COMPLETELY RECESSIVE PARENT YR « '/
*PRIN/C,LABR=1,LABCal‘ HL1,YD § 0,10.3 : RL2,YRR § 0,10.3
*RUN’
*CLOSE’
*STOP'
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RESULTS FOR HAYMAN'S APPROACH DIALLEL ANALYSIS

¥t ANALYSIS OF VARIANCE w#+

SOURCER
REPLICATION
TREATMENT

ERROR
TOTAL

D.F. S.S.
3 1037.0000

63 104925.0000
189 21758.5000

255 127720.5000

N.S.
345.6667
1665.4762
115.1243

w*#% MEAN DATA OVER REPLICATIONS AND RECIPROCALS ww#

85.645
83.850 98.260
96.368 108.065
117.030 88.740
115.790 101.410
68.693 72,280
108.453  92.730
50.680 84.398
726.508 729.7133
90.813 91,217
PARENTAL MEAN

VARIANCE OF PARENTS

** ARRAY VARIANCES AND COVARTANCES *#

B . -

I L

-12
-98
97
39
155
43
44
-160
-0

4.142
412
. 340
.070
.804
122
.363
. 305
.395

L 4

100.390
118.640
56.990

710.510
88.814

F
3.0026
14.4668

90.960
121.720

783.888
97.986

o a wn m e P L

14.070

101.660 91,640

91.27% B4.338  54.100

100,230 107.230 86.058

109.993 61.050  B0.343

116.568 46.798  94.070

708.227 698.485 707.38}

99,778 87.311 88.42}

B4.613
224,986

VR WR-VR VR+VR
546.907  -671.049  422.76¢
129.%10  227.722 3.897
171,925 -74.585 269.266
549,498 -510.428  5BB.568
317.612 161.809 471,416
455.954  -412.B33  499.076
428.021 I83.65%4  472.384
824.103  9B4.408  663.797
427.916

**xx% REGRESSION ANALYSIS w#w#s

Y-VARIATE: WR

**% REGRESSION COEFFICIENTS #++

CONSTANT

ESTIMATE

1 2 I N
LA

i
.

nt .

4

85.64
98.260
74.070
91.640
54.100

100, 390
90,960
BZ.00O

B4.613

{

g A

.-

5

82.000

653.2213
81.6353



HVA -0.241 0.181
#4h ANALYSIS OF VARIANCE ##+

or 55
REGRESSN 1 20433 2043}
RESIDUAL ) 69444 11374
TOTAL 7 89897 12842
CHANGE -1 -20433 20453

PERCENTAGE VARIANCE ACCOUNTED POR 9.9
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#4+ BSTIMATION OF COMPONENTS OPF VARIATION www

EXPECTED ENVIRONMENTAL COMPONENT OF VARIATON (E) « 29.682
VARIATION DUE TO ADDITIVE RFFECT (D) » 195.305
MEAN OF ’'FR’ OVER ARRAYS () « 407.031

COMPONENT OF VARIATION DUE TO DOMINANCE EFF. OF GENES » HH1 1856,608
COMPONENT OF VARIATION DUE TO DOMINANCE EFF. OF GENES . HH2 1516.390
DOMINANCE EPPECT (h2) = 135.253

#++ STANDARD ERRORS OF DIFFERENT PARAMETERS ##+

SE(D) = 222.038
SE(F) « 524.656
SE(H1) = 510.433
SE(H2) = 444,077
SE(DOMEFF) « 297.817
SE(E) = 74.013

MEAN DEGREE OF DOMINANCE - 1.083
PROPORTIONOF GENES VITH + AND - EPFECTS IN THE PARENTS « 0.204
PROPORTION OF DOMINANT AND RECESSIVE GENES IN PARENTS « 2.021

COEFFICINT OF CORRELATION (SMALL R) BETVEEN
THE PARENTAL ORDER OF DOMINANCE (WR+VR) AND
PARENTAL MEASUREMENT YR «-0.135

PREDICTION FOR MEASUREMENT OF DOMINANT AND RECESSIVE PARENTS » 0.024
NO. OF GROUPS OF GENES WHICH CONTROL THE CHARACTER AND
EXHIBIT THE DOMINANCE . 0.089
THE COVARIANCE OF ADDITIVE DOMINANCE EFFECTS IN A SINGLE ARRAY
416.542
1200.279
723,542
84.938
115.241
263.921
317.307
-65.521

MEAN OF FR 407.031
HERITABILITY 0.136
*%* ESTIMATION OF MOST DOMINANT AND RECESSIVE PARENT #*#

VALUE OF COMPLETELY DOMINANT PARENT YD 185.647
VALUE OF COMPLETELY RECESSIVE PARENT YR B4.443



PROGRAM POR GENERATION MEAN ANALYSIS

'REPE/NUNN«2000,NID=2000’ GENERATIONMEANANALYSIS
' *ASSIGNED ARE REPLICATE SIZES IN PROGRAMME FILE IN ORDER N1 N2 N3
READ VALUES FROM DSMURTY.TXT X(1),X(2),X(3)
CROSSES GENERATIONS ARE AS UNDER
CROSS GENERATION 1( : P1) 8 10 13
2( : P2)
3( Fl)
4( F2)
5( : BCl)
6( : BC2) .
NOTE THAT VE SET P1 AS BETTER(HIGHER IN MAGNITUDE) PARENT

- s

THAN P2
DOES THE FOLLOVING
0. HOMOGENEITY TEST FOR PER PLANT VARIATION OVER
BLOCKS

. REPLICATE VISE AND POOLED MEAN,VARS, SKEV,KURT
. GENERATION VISE MEAN,SE USING 8 SCHEMES
. FITS MODELS ON EACH REP,POOLED
. FITS MODELS ON 8 SCHEMES MEANS, VAR

[N S

rr

*SCAL’ NREP«3

*SCAL’ NG,P1,P2,BETA1,BETA2,ALFAl,ALFA2

*SCAL’ N, XMN,XVAR, SKEV,KURT,GSKEV,GKURT, PRSKEV, PRKURT, SDBV, SESK, SEKR
*SCAL’ REPGEN

'SCAL’ H1,H2,H3,H4,H5,H6,H7,H8,H9,H10

*SCAL’
R1,R11,R2,NR2,A,M,K,L,B,H]1,H2,C,SIG ,MU,JJ,AL,A2,A3,A4 M1, M2, M3 M4
: MM,H(1...10) .

*SCAL' H(11,12)
*CALC’ Pl..]1 : BETA1-.8313 : ALFA1-.6896 : P2-.1 : BETA2=.8313
: ALFA?=.6896
H NG=6
lRUNo
*SCAL’ NIS(1...NG),N2S(1...NG),N3S(]1...NG),NNS(1l...NG)
*INPU’ 2
'HEAD’' HEAD-='‘ *#x» CROSS NUMBER ‘‘ : HEADla'' *##x ¢/
*FOR’ SETS=1...6
*PRIN/C,LHM=25’ HEAD,SETS,HEAD! § 0,5
‘LINE' 2
*FOR’ N1aN1S(1...NG) : N2=N2S(l...NG) ; N3I=N3S(1...NG) ;
NN=NNS(1...NG);
DMN1=GMN(1...NG): DVR1=GVR(1...NG);
GENSET=1...NG;DFAC=-BLOK(1...NG)
‘READ/P ,NUN=Q’ N1,N? N3 &< [2X,3,/
*CALC’ NN=N1+N2.4N3
‘PRIN/P’ N1,N2,N3} &
‘VARI’ ZF1SN1 :ZF2SN. :ZF3 SN3 : ZFSNN
"CALC' ZF1-1 :ZF2 2 :/F3-
*EQUA’ Z2F=ZF1,7F2,2F"
'GROUP' DFAC-INTPT(Z7F)
*VART’ X(1)S N1 : X()S NI @ X(3)S N} : XXS NN
: MN,VR S 8

L7



*READ/S,PRIND ,NUN«Q’ X(1...3)

‘BQUAT’ XXX(1...13)

*CALC® X(1...3).XX-ANG(X(1...3),XX)

*VARI® GMN(1...NG),GVR(1...NG) S 8

‘VARI’ GMN1(1...NG),GVRI(1...NG) S 8

*NAME’ GNAM-P1,P2,F1,F2,B1,B2

*FACT’ GENAMSGNAM<4(1...NG)

*NAME’ BNAM«1,2,3,A

*FACT’ BLOCKSBNAM-(1l...4)NG

*VARI’ SSIZE,VSIGMA2,VSK, VKR, XBAR, SEXBAR, SEMUC, VRXBAR, VMUC,
VRMUC, PRSK,PRKR § 24

*SCAL’ FVAL,FPRGT

‘BEAD’ BT1l=’'‘' DEGREES OF FREEDOM ‘'’

‘HEAD’ BT2«‘’ F-VALUE " .

*HEAD’ BT3.’’ PROBABILITY

g COMPUTES BLOCKS CONTRIBUTIONS
AND

TEST OF HOMOGENITY OF PER PLANT VARIANCES
*TREAT’ DFAC
' ANOVA/PR=00010" XX
*LINE’ 2
r TEST FOR HOMOGENEITY IN CASE OF 2 REPLICATIONS
*SCAL’ H(l...6),NGG,DF! ,DF?
‘CALC’ H(1},2)=VAR(X(1,2))
"*CALC’ FVAL-H(1)/H(2)
*CALC’ DFl1«N1-1 : DF2-N2.1
*CALC’ FPRGT-1-FPROB(FVAL;DF1;DF2)
‘PRIN/C,LABRs1,LABC«1’ BT2,FPRGT S 0,10.4
'PRIN/C,LABR=1,LABC-1’ RT1,DF1,DF2 $ 0,8,8

TEST FOR HOMOGENEITY IN CASE OF 3 OR MDRE REPLICATIONS
‘HEAD’ BT2s’" CHI SQUARE VALUE ‘'
*VARI’ DFSET,VARIANCES S NREP
*CALC’ H(1...3)=MEAN(X(1...1}))
*CALC’ H(4,5,6)=VAR(YX(1...3))
*EQUA’ DFSET=N1,N?,N? : VARIANCES-H(4,5,n)
*CALC’ DFSET«DFSET 1
*SCAL’ Q,PROB,NG
"CALC’ N=1+(SUM(1/DFSFT)-1/SUM(DFSET))/ 3/(NREP-1)
‘CALC’ Q= (SUM(DFSET)*LOG(SUM(DFSET*VARIANCES)/SUM(DFSET) ) -
SUM(DFSET*LOG(VARIANCES) ) )/Q
*CALC’ NGG=«=NREP 1
*CALC’ PROB=1-CPROB(Q;NG()
*CAPT’
¢ #xxx TEST FOR HOMOGFNEITY OF VARJANCES ##%s* '/
‘LINE’ 2
*PRIN/VAR=1’ VARIANCES T 104
*PRIN/VAR=1’ DFSET & 10
‘LINE’ 2
*PRIN/C,LABR=1, LABC |
'PRIN/C,LABR=1,LABL-1
‘PRIN/C,LABR=1,LABC- 1

* BT1,NGG § 0,8
* BT2,0 8 0,10.3
* BT4,PROB S 0,10.5

3



COMPUTE MEAN VARS SKEV KURT

*POR’ XmX(1...3),XX;REPSET=l...4

'CALC’' REPGEN»4*(GENSET-1)+REPSET

*CALC’ N=NVAL(X)
'COPY’' SSIZESREPGEN«N
‘CALC’ SESK«SQRT(6#N#(N-1)/((N-2)*(N+1)*(N+3)))

: SEKR=(N-1)*SQRT(24*N/((N-2)*(N-3)%(N+3)*(N+5)))

: XMN=MEAN(X)

¢ XVAR«SUM(X*X)/N

: SKEWaSUM(X*X*X)/N : KURT=SUM(X*%4)/N

¢ KURT=KURT-4*SKEV*XMN+6*XVARCXMN#* XMN- I« X MN##,

¢ SKEV=SKEV-3*XVAR*XMN+2*XMN#* 3

t XVAR«XVAR-XMN*XMN : SKEV«SKEVW/SQRT(XVAR**}) :
KURT«KURT/ (XVAR*XVAR) -3

¢ GSKEV«SKEW/SESK : GKURT«KURT/SEKR

: PRSKEV«{GSKEV .GT. O0.0)«NPI(GSKEVW)*((GSKEV .LE. 0.0)-(GSKEV .GT.
0.0))

: PRKURT« (GKURT .GT. 0.0)+NPI(GKURT)*((GKURT .LE. 0.0)-(GKURT .GT.
0.0))

: XVAR«N*XVAR/(N-1)

: SDEV=SQRT(XVAR) : XVAR« XVAR/N

'COPY’' VSKSREPGEN=SKEVW :VKRSREPGEN<KURT : XBARSREPGEN=XMN

: VRXBARSREPGEN~XVAR

¢t PRSK S REPGEN<PRSKEV

: PRKR S REPGEN=PRKURT

'REPE’

- CLASSICAL ESTIMATES OF GENERATION MEANS VARS '’

‘CALC’ H1=-MEAN(X(1)) : H2=VAR(X(1))/N1

: H3-MEAN(X(2)) : H4=VAR(X(2))/N2 .
' H5«MEAN(X(3)) : H6=VAR(X(3))/N3
: HB=1/(1/H2+1/H4+1/H6) : H7=(H1/H2+H3/B4+HS/H6)*HB
'COPY’ MNS1-H7 : VR S1-HB
'CALC’ H7=(N1*H1+N2*H3+.N3I*H5)/NN
! HB= (N14N1*H2 . N2*N2*H4 +N3I*N3I*H6 ) / (NN*NN)

*COPY’ MNS2-H7 : VRS2=H8

‘CALC’ HB=( (N1 1)*NI#*HD &+ (N2-1)*NO*H4+(N3-1)*N3I*H6)/ ((NN-3)*NN)
'COPY’' MNS3=H7 : VRSJ3=HB

*CALC’ H7«MEAN(XX) : HB=VAR(XX)/NN

*COPY' MNS4=H? : VRS4-HSB

[

ROBUST FESTIMATES OF GENERATION MEANS VARS
'FOR’ XeaX(1...3),XX
sMNDM=H(1),H(3),H(5),H(9):VRDM-H(),H(4),H(6),H(10)

{ADM-A1.A2,A3,Ad;MDM=M1,M2 M3, M4 ;REPSETal...4

'VARI' XORD $X
'CALC' N=NVAL(X)
'CALC’ REPGEN:=4*(GENSET 1)+REPSFT
*CALC' XORD-0ORDER(X)
*CALC’ R1-INTPT(P1#N..%) : R2-INTPT(P2*N..5) : NR2=N-R2

: AzN R1 F2 : M=A+R1*BETA1.RI*BETA2
: ADM-A : MDM-M
t Hl=0 :+ H2-0v ¢ J1-R1 @ R11-R1.!

vy o



*‘LABE’ LB3
'CALC! Jlellel
*COPY’ R3=XORD S$JJ
'CALC’ Hl=H1.HB3 : H2-HZ2.RB3*H3
*JUNP’ LB3I*(JJ.LT.NR2)
'COPY’ R&=XORD SR11 : AS5«XORD SNR2
‘CALC’ Ka(H)I+RI*BETA]*H&+R2*BETAZ*HS)/NM
La(R2*ALFA2-RI*ALFAL)/M
BaR2*ALFA2*(HS-K)-RI1*ALFAl*(R4-K)
CeH2+R1*BETAI*RA*H4 +R2*BETA2*HO*HS MoK *K
SIGe(B+SQRT(B*B+42ARC))/2/SORT(AY(A-1))
HUK+L*SIC
*CALC’ MNDM<MU : VRDM.SIG*SIG/M
*COPY’ VMUCSREPGEN-MU : VRMUCSREPGEN«VRDM
'REPE’
*CALC’
ABal/(1/H(2)+1/H(4)+1/H(6)):H7=(R(1)/H(2)+H(3)/H(4)+B(5)/H(6))*HB
*COPY’' MNSS.H7 : VRSS.HB
'CALC’ MMaM]oMZeM3
'CALC’ H7«(MI*H(1)+M2*H(3)+MI*R(S)) /MM
: HBw (M1*MI*H(2)+ M2*M2*H (&)« MI*MI*H(6) )/ (MM*MN)
'COPY’ MNS6-H7 : VRS6-HS8
"CALC’ HB=(ALl-1)*MI*H(2)+(A2-1)%M2%H(4)+(A3-1)*NI*H(6)
H HB-HB/ (MM* (A14.A24A3-3))
‘COPY MNS7sH7 : VRS7.HB
*COPY MNS8«H(9) : VRS8=H(10)
*CALC DMN1-MN:DVR1-VR
*REPE
*CALC VSIGMAZ2=SSIZE+*VRXBAR
SEXBAR~SQRT(VRXBAR) SEMUC~SQRT(VRMUC)
' PRINT OUTPUT 1 '
*PRINT/P’ GENAM,BLOCK SSIZE,VSIGMA2,VSK, PRSK, VKR, PRKR, XBAR,
SEXBAR, VMUC, SEMUCSS.0
,95.0,6.0,7.3,7.3,7.34,7.2,6.3,11.1,8.4,11.3,8.4
*FACT’ SCHM S B:2(1,2...8)
*VARI’ GMNSE(1l...NG) S$16
"FOR’ DGMN=GMN(1...NG);DGVRsGVR(1...NG);DGMNSE=-GMNSE(1...NG)
'"FOR’ J=1...8
*CALC’ H2=22%J : HI=H2-1
'COPY’ H1=DGVRSJ :DGMNSESHI-DGMNSJ
"CALC’ H1=SQRT(H1)
‘COPY’ DGMNSE S R? H1

e o4 o8 =n en

' REPE’

‘REPE’

v PRINT oUTPUT 2 r
*PRINT/P’ SCHM,GMNSE(,...n) S 10,0,6(10,4)

'VARI’ REP(1)=1,5....1 :REP(2)=2,6...22 :REP(3)=3,7...23

tREP(4)=4,8.. .24 i
'VARI’ PM=6(1) :PD-1, 1.0,0,.9,+.5 :PH=0,0,1,.5,.5,.5
tPI=2(1,0,.25): Pl-4(9),.25,-.29 :PL=0,0,1,3(.25)
*VARI'’ YMN,YVR,7VT,.FIT,RES §$ 6
r? PRINT OUTPUT ¢
FITTING MODELS REPVISE,POQLED AND CLASSICAL ,ROBUST ESTIMATES

L

FOR’ DDM=XBAR,VMU( ; DDV:VRXBAR,VRMUC ;I1Ix1,2

LA W



‘POR’ DREP=REP(1...4);JJJ)=1...4
*PRINT/P’ 11,JJJ $ 2(10.0)
'COPY’ YMN « DDMSDREP :YVR=DDVSDREP
*CALC’ YVT«1/YVR
‘TERM/VT-YVT'’' YMN,PM,PD,PH,PI,PJ,PL
‘*Y/SCALE«1’ YMN
‘FIT’ PD;FPVAL=FIT;RES=RES
*PRINT/P’ YMN,FIT,YVR,YVT,RES $10.4
‘PIT/INT=-N’ PM,PD,PH ;FVAL=-FIT;RES<RES
‘PRINT/P’ YMN,FIT,YVR,YVT,RES S$10.4
PIT/INT-N’ PM,PD,PH,PI;FVALFIT;RES=RES
*PRINT/P’ YMN,FIT,YVR,YVT,RES $10.4
*FIT/INT=N’ PM,PD,PH,PJ; FVAL=FIT;RES«RES
‘PRINT/P’ YMN,FIT,YVR,YVT,RES $10.4
‘FIT/INT«N’ PM,PD,PH,PL;FVAL<FIT;RES=RES
PRINT/P’ YMN . FIT,YVR,YVT,RES $10.4
‘FIT/INT=N' PM,PD,PH,PI,PJ;FVAL=FIT;RES=«RES
*PRINT/P’ YMN,FIT,YVR,YVWT,RES $10.4
"FIT/INT=N’ PM,PD,PH,PI,PL;FVAL«FIT; RES«RES
*PRINT/P’ YMN,FIT,YVR,YWT,RES $10.4
FIT/INT«N’ PM,PD,PH,PJ,PL;FVALSFIT;RES«RES
‘PRINT/P’ YMN,FIT,YVR,YWT,RES S10.4
*FIT/INT=N’ PM,PD,PH,PI,PJ,PL;FVAL=FIT;RES=«RES
*PRINT/P’ YMN,FIT,YVR,YWT,RES $10.4
'REPE’
‘REPE’
re PRINT OUTPUT 4

FITTING MODELS OVER EACH SCHEME AND CROSS
‘FOR’ J=1...8
‘HEAD’ HHX='' SCHEME NUMBER -
'PRINT/C’ HHX,J $§ 10.0
"COPY'H(1...6)=GMN(1...6) S J
: H(7,8...12)=GVR(1...6) S J
*BOQUAT" YMNH(1...6):YVR~-H(7,8...12)
CALC’ YWT=1/YVR
‘TERM/VWT=YWT* YMN,PM,PD,PH,PI,PJ,PL
‘*Y/SCALE=1' YMN
‘FIT' PD;FVAL-FIT;:RES=RES
*PRINT/P’ YMN,FIT,YVR,YWT,RES S10.4
'FIT/INT=-N’ PM,PD,PH ;FVAL-FIT;RFES=RES
‘PRINT/P’ YMN,FIT,YVR,YWT,RES S10.4
‘FIT/INT=N’ PM,PD,PH,P1;FVAL=FIT:RES=RES
*PRINT/P’ YMN,FIT,YVR,YWVT,RES S10.4
‘FIT/INT=N’ PM.PD,PH,.FPJ};FVAL=FIT; RES=RES
‘PRINT/P’ YMN,FIT,YVR,YWT,RES S10.4
*FIT/INT=-N"’ PM,.PD,PH,PL; FVAL-FIT;RES=RES
*PRINT/P’ YMN,FIT,YVK,YWT,RES S10.4
‘FIT/INT=N’ PM,PD,PH,P1,PJ:FVAL=FIT; RES=RES
*PRINT/P’ YMN,FIT,YVR,YWVT,RES S10.4
*FIT/INT=N' PM,PD.PH,PT,PlL.; FVAL=FIT;RES=RES
*PRINT/P’ YMN,FIT,YVR,YWT,RES S10.4
*FIT/INT=N’ PM,PD,PH,PJ,PL;FVAL-FIT;RES=RES
‘PRINT/P' YMN,FIT.YVR,YWT ,RES S10.4
*FIT/INT=N’ PM,.PD.PH,PT,PJ.PL:FVAL-  FIT;RES=RES

s U



*PRINT/P' YMN,FIT,YVR,YVT, RES S10.4
‘REPE"’

*LINE’ 1

*REPE’

*INPU" 1

*RUN"’

*CLOSE"’

*STOP”’



Qutout from Generation Beon Anolviis

Ahid CROSS NOMBER 1 ARAA
N18(1) S N28(1) S w3B(L) S
2 60.0 68.8 9.6 64.0 51.2
3 41.6 71.2 64.8 42.0 70.0
4 68.0 54.0 %9.2 70.4 68.4
AnAAA ANALYSIS OF VARIANCE AAnAA
VARIATE: XX
SOURCE OF VARIATION DF 8s sy "
AUNITSA STRATUM
BLOK(1) 2 36.79 7.29 18.40
RESIDUAL 12 467.64 92.71  38.97
TOTAL 14 $04.4¢  100.00 36.03
GRAND TOTAL 14 504.44  100.00
GRAND MEAN 51.0
TOTAL WUMBER OF OBSERVATIONS 15
ads TEST FOR HOMOGEMEITY OF VARIANCES A4
VARIANCE 23.2040 76.1356 17.5712
DFSET . . ‘
DEGREES OF FREEDOM 2
CHI-SQUARE VALUE 2.323
PROBABILITY 0.31301
GM BL SZ VBIGMA2 VSK PRSK VKR PRKR XBAR SEXBAR
Pl 1 & 23.204 0.015 0.493 -1.53 0.222 50.080 2.1843
Pl 2 S 76.136 -0.326 0.361 -1.80 0.184 ¢9.700 3.9032
Pl 3 S 17.571 -0.542 0.276 -1.39 0.243 53.196 1.8746
P1 A 15 36.031 -0.629 0.139 -0.95 0.197 50.992 1.5499
P2 1 S5 32.291 0.059 0.474 -1.39 0.243 28.003 2.5413
P2 2 5 33.596 0.545 0.275 -0.92 0.322 25.451 2.5931
P2 3 S 8.086 0.835 0.180 -0.53 0.396 27.112 1.2717
P2 A 1S 22.333 0.269 0.321 -0.83 0.229 26.855 1.2202
Fl 1 S 34.715 -1.201 0.094 -0.05 0.490 61.957 2.6380
FI 2 S 24.171 0.441 0.315 -1.27 0.263 64.645 2.1987
F1l 3 5 92.534 -0.847 0.177 -0.82 0.341 59.741 4.3020
F1 A 15 47.570 -1.206 0.019 1.03 0.180 62.114 1.7808
F2 1 22 60.043 0.224 0.324¢ -0.25 0.398 57.69 1.6520
F2 2 28 210.285 -0.746 0.045 0.24 0.392 47.932 2.7405
F2 3 25 77.855 0.059 0.449 -0.73 0.208 54.114 1.7647
F2 A 75 135.688 -1.003 0.000 1.85 0.000 52.857 1.3451
Bl 1 12 35.595 -0.744 0.122 1.37 0.133 63.447 1.7223
Bl 2 14 32.446 0.049 0.468 -1.55 0.090 $9.618 1.5224
Bl 3 16 79.835 -0.055 0.461 -0.63 0.283 $7.074 2.2338
Bl A 42 55.845 -0.427 0.121 -0.15 0.419 59.74¢3 1.1531
B2 1 16 45.172 -0.369 0.256 0.85 0.219 60.224 1.6803
B2 216 55.131 0.115 0.419 -0.92 0.200 53.408 1.8563
B2 3 1) 34.587 -0.317 0.316 -0.96 0.227 58.290 1.7732
B2 A 43 $3.331 -0.251 0.243 -0.39 0.293 57.193 1.1137

VR

‘0.472

VMUC  SEMOC
49.700 2.8997
49.669 6.5135
53.585% 2.2608
51.559 1.6971
27.253 2.9629
24.339 2.4158
26.658 0.7111
36.621 1.3105
63.582 0.4431
64.173 2.5356
61.952 4.2031
62.916 1.4761
57.977 1.6460

47.943 2.6965

54.1680 1.8969

53.616 1.2108
63.893 1.1358
59.676 1.6502
57.508 2.2052
59.848 1.1476
60.279 1.3970
53.427 2.1805
58.766 1.8058
$7.308 1.1471



Schm 6msel  Gmnse2  Gmnse3
1 51.6035 26.9933 63.0343
1 1.3295  1.041¢ 1.571%
3 50,9923 26.8551 62.1143
3 1.6118  1.2821  1.8344
4 50.9923 26.8551 62.1143
4 1.5499  1.2202  1.7808
S 51.9460 26.5124 63.5818
5 1.7197  0.6648  0.4341
6 50.9848 26.0833 63.2356
6  2.4932  1.2962  1.6429
7 50.9848 26.0833 63.2356
7 2.4932  1.2962  1.6429
8 51.5590 26.6211 62.91%%
8  1.6971  1.3105  1.4761

METHOD 1 REP 1

22‘ ....... [ 2O I N NN Y N Y Y I B A L I N IR I B ) [ K BN 4 6800

akaas REGRESSION ANALYSIS AnAAa

Y-VARIATE: YMN
WEIGHT VARIATE: YWT
akh REGRESSION COEFFICIENTS ###
ESTIMATE S.E.
CONSTANT 55,702 0.799
PD 6.60 1.36

ahk ANALYSIS OF VARIANCE A##

SCALE PARAMETER IS

REGRESSN
RESIDUAL

TOTAL
CHANGE

DF
1
4
5

-1

1.000
83
23.6
136.5
160.1

-23.6

23.55
34.14
32.02

23.55

Gmnsey

$4.7104
1.1039
52.8570
1.2771
52.8%70
1.3451
54.8730
1.1290
52.9719
1.282%
52.9719
1.20822
$3.6160
1.2108

OOOOOOOOOOOOOO

T

69.73
4.85
» STANDARD ERRORS BASED ON SCALE PARAMETER WITH VALUE

RESIDUAL VARIANCE EXCEEDS VARIANCE OF Y-VARIATE

- -

YMN
50.0800
28.0026
61.9566
57.6960
63.4465
60.2239

- .- - -

FIT
62.2973
49.1067
55.7020
55.7020
58.9996
52.4043

YVR
4.6409
6.4582
6.9431
4.7292
2.9662
2.8233

YWT
0.2155
0.1548
0.1440
0.3664
0.3371
0.3542

RES
-5.6712
-8.3044

2.3737
1.2070
2.5820
4.6538

Gmnses

60.4238
1.0159
$9.7428
1.1080
59.7428
1.1831
61.7705
0.8613
60.0688
1.0511
60.0688
1.0405
$9.8476
1.1476

SIMILARLY OTHER MODEL FOR EACH REPLICATIONS AND
EACH METHOD WILL BE DONE

1,000

Gmnseé

57.529%
1.0193
$7.1929
1.0372
57.1929
1.1137
58.4345
0.9856
57.3%21
1.0677
57.3521
1.0661
$7.3076
1.1471



SCHEME NUMBER - 1
267.."'."'0'0.0‘..“.'.O..QOGOOOO..‘..‘...0'0‘....00..~.Cl
hhhah REGRESSION ANALYSIS Aahah

Y-VARIATE: YMN
WEIGHT VARIATE: YWT

tad REGRESSION COEFFICIENTS 4a4

ESTIMATE 8.E. T
CONSTANT 52.271 0.467 111.88°
PD 12.356 0.717 17.23

4 STANDARD ERRORS BASED ON SCALE PARAMETER WITH VALUE 1.000

nAA ANALYSIS OF VARIANCE #ix
SCALE PARAMETER IS 1.000

DF 88 M8

REGRESSN 1 296.8 296.8
RESIDUAL 4 431.4 107.8
TOTAL 5 728.1 145.6
CHANGE -1 -296.8 296.8

PERCENTAGE VARIANCE ACCOUNTED FOR 25.9

YMN FIT YVR YWT REB
51.6035 64.6268 1.7677 0.5657 -9,7953
26.9933  39.9148 1.0845 0.9220 -12.4076
63.0343 52.2708 2.4696 0.4049 6.8492
54.7104 52.2708 1.2185 0.8207 2.2101
60.4238 58.4488 1.0320 0.9690 1.9441
57.529% 46.0928 1.0390 0.9625 11.2200

SIMILARLY FOR OTHER SCHEMES AND MODELS WILL BE DONE.



'REFR’
'UNITS
'SCAL’
'VARY '
"NANE'

PROGRAN POR ESTIMATION OF LINKAGE

LINKAGEANALYSIS
*8 12

TOT=12
CASEel...TOT
PRASENM-R,C

'FACTOR’ PBASE $ PRASENM

BEING

[

BEFORE USING THIS PROGRAM MAKE SURE U UNDERSTAND THE THINGS

DONE HERE.
INPUTS IN ORDER ARE ¢
A(l) OF AABB types
A(2) : OF AAbDL types
A(3) : OF aaBB types
A(4) :  of aabd types
PHASENM : R , C (for Repulsion or Coupling )
PRASE 1 VECTOR OF PHASENAMES
OUTPUTS ARE
CHIA -Chi-square for A:a :: 3:1] (d.f.e])
CHIB «Chi-square for B:b 1: 3:1 (d.f. «})
CHIL «Chi-square for linkage (d.f. =1)
P - Estimates of rcombination fraction
SEP = Standard error of P

'READ/P' A(1l...4),PRASE

' CALC’

4

1

'CALLC’

NuA(1)+A(2)+A(3)+A(4)

CRIAs(A(1)eA(2)-3*(A(3)+A(4)))**2 : CRIACRIA/(3I*N)
CHIBu(A(1)+A(3)-3I*(A(2)+A(4)))**2 : CHIB«CHIB/(3I*N)
CHIL=(A(1)-3%A(2)-3%A(3)+9%A(4))**2 1CHIL«CHIL/(9%N)

O=A(1)*A(4)/(A(2)*A(3)) : THETA=(1+0-SQRT(1+3%Q))/(Q-1)
VTHETA=2*THETA*(1-THETA)*(2+THETA)/(N*(1+2+THETA))

FOR REPULSION PHASE USE P~ SQRT( THETA)
COUPLING P= 1-SQRT(THETA)

P=100#SQRT(THETA)
SEP=100*SQRT(VTHETA/THETA)/2
P=P*(PHASE.EQ.1)+(100-P)*(PHASE.EQ.2)

' PRINT/P' CASE.A(1...4).N.THETA,VTHETA,CHIA,CHIB,CHIL,P,SEP ,PHASE

'lel
'EOD’
‘CLOS’
*STOP'

$6(5.0),2(10.4),3(10.3),2(12.6),8



sakdanwt END OF LINKAGE. MAXIMUM OF 1440 DATA UNITS USED AT LINE 41 (326240 LEFT)

RESULTS FROM LINKAGE ESTIMATION ANALYSIS

IDENTIFIER  MINIMUM MEAN  MAXIMUM
A(l) 264.0 561.2 894.0
A(2) 66.0 166.4 273.0
AQ3) 68.0 213.5 517.0
A(4) 24.00 61.58 102.00
CASE A(1) A(2) a(3) A(4) N THETA  VTHETA
1 267 66 94 35 462  0.3102 0.0013
2 493 B9 328 53 963 0.236  0.0006
J 894 145 517 66 1622 0.2174  0.0003
4 558 208 187 71 1024  0.2526  0.0006
5 794 273 235 98 1400 0.2778  0.0004
6 612 196 214 721094  0.2570  0.0005
7 566 203 185 70 1024  0.2576  0.0006
8 789 261 248 102 1400 0.2814  0.0004
9 614 194 207 76 1091  0.2715  0.0005
10 307 87 92 33 519 0.2841 0.0011
11 576 195 187 63 1021 0.2493  0.0006
I 12 2646 8 68 24 436 0.2718  0.0013
< 58 ’CLoS’

12
12
12
12

CHIA
2.104
108.938
103.5%6
0.021
1.101
0.762
0.005
0.000
0.514
0.232
0.144
3.535

VALUES  MISSING

OO

CHIB
2.427
54.007
124.3%0
2.755
1.680
0.147
1.505

PPPEmoTeN

.
.
.

w0 O
~ ~

3
7

Fond
32358

3
NO b Pt gt

NO AN e
e Kt

o0
S8%

P
44.302429
51.560951
53.373848
49.741215
47.297020
49.307495
49.248154
46.951748
47.894699
53.296669
49.932419
52.137684

SEP PHASE

3.262335
2.438437
1.930883
2.337002
1.943470
2.250021
2.324099
1.935566
2.216%84
3.16%9618
2.34893)
3.505649

WRWBWCIAOAADIIANND



PROGRAM POR LINE X TESTER ANALYSIS

' REFE/NUNN=1000 ,NID=1000* LINEXTESTERANALYSIS
re
INPUT

NR: NUMBER OF REPLICATIONS

NE: TOTAL NUMBER OF ENTRIES

NL: NUMBER OF LINES

NT: NUNBER OF TESTERS
*SCAL’ NLe5 : NT=3 : NReé : NEa23 : NN,NOBS
'CALC’ NN«NL#NT
"CALC’ NOBS=NR*NE
lRl
'MATR’ W § NL,NT
'VARI' LINESs1...NL : TESTERal...NT :
LXT=16,26,36,46,56,17,27,37,47,57,18,28,

38,48, 58

'VARI’ GCALS § NL : GCATS § NT : SCALT § NN : SCALTS(1...NT) § NL
*SCAL’ WSE,MSL,MST,MSLT, SEGCAL, SEGCAT , SESCA, SEOL, SEDT, SRD, 88C, CCL, CCT , CCLT

COVHSL,COVHST,COVHSA,COVFS1,COVFS2,COVPS, SSQAO, SSQAL, SSQDO, 83QD1 , SCASQ
¢ COVHSA]

*UNITS’ $ NOBS

*INPUT' 2

"READ’ YLD

*INPUT’ 1

'Rl

*FACT' REP $ NReNE!(1...NR)

*PACT’ TREAT $§ NE=(1...NE)NR

*FACT’ PLOTS S NE«(1...NE)NR

[

Enter your parents,lines and testers accordingly.

*INTE’ I0«1...14,-15,16,17...22,-23

*INTE’ I2«1...14,-15,-16,-17...-23

*INTE’ I0Ilel1l,4,7,10,-13,2,5,8,11,-14,3,6,9,12,-15,16,17...22,-23
*INTE’ 1012.1,2,-3,4,5,-6,7,8,-9,10,11,-12,13,14,-15,16,17...22,-23
'HEAD’ H1='' GCA EFPECTS FOR LINES "

'HEAD’ H2='’' GCA EFFECTS FOR TESTERS "

"HEAD* H3='’ SCA EFFECTS "

"HEAD’ Hé4e«’’ STANDARD ERROR (GCA FOR LINE) '

"HEAD’ H5«’' STANDARD ERROR (GCA FOR TESTER) "

'HEAD’ H6='’ STANDARD ERROR (SCA EFFECTS) '

"HEAD’ H7=’’' STANDARD ERROR (G(I)-G(J)) LINE ‘!

'HEAD’ H8='’' STANDARD ERROR (G(1)-G(J)) TESTER '’

"HEAD’ H9=’’ STANDARD ERROR '
"HEBAD* R10='' COV H.S. (LINE) e
‘HEAD’ Hl1=’’' COV H.S. (TESTER) '
'HEAD’ H12«'’ COV H.S. (AVERAGE) e
'HEAD’ H13e«'* COV F.S. '
'HEAD’ H1l4='’ SIGMA SQUARE A WHEN F:0 '
"HEAD’ H15=’' SIGMA SQUARE A VHEN F-1 -
'HEAD’ H16='’ SIGMA SOUARE D VHEN F.0 "

Z



HEAD’ H17. SIcMs SQUARE D WHEN Fel

‘HEAD’ H18 CONTRIBUTION OF LINES

‘HEAD’ H19..'* CONTRIBUTION OF TESTERS

"HEAD’ H20. ‘' CONTRIBUTION OF LINE X TESTER

‘HEAD’ H21.'* VARIANCF RATIO OF GCA TO LINE ~*RST™R '
"HEAD’ H22. ' VARIANCE RATIO OF SCA TO LINEL TERSTE. ¢
*GROUP’ IPXCGROUP(TRF:T ; 10)

GROUP’ IP«GROUP(TREA- : 12;

'GROUP’ IT=GROUP(TRBAT ; I10I1)

"GROUP’ IL«GROUP(TREAT ; I012)

'BLOC’ RBP/PLOTS

"TREAT' IPXC/IP.IPXC.IL-IPXC.ITIPXC.TL.IT

"ANOV/SE=M, PR.0D0G10’ YLD ; OUT=AOV]

‘EXTR’ AQOV1 : REP.PLOT' § SS=SSE : DF«DFE

'EXTR’ AOV1 : IPXC.IL § FPF«GCAL ; S$S:SSL : DP«DFL
"EXTR’ AOV] ; IPXC.IT & EPF-GCAT ; S§S5-SST ; DF-I

*EXTR’ AOV1 ; IPXC.IL.1T § EFFeSCA ; SS«SSLT ;DF«DFLT
*SCAL’ VRGCA,VRSCA 'CALC' VRGCA=(SSL/DFL)/(SSLT/DFLT)
'CALC' VRSCA=(SST/DFT)Y/{SSLT/DFLT)

"PRINT/C’ H2),VRGCA S N 10,1

*PRINT/C’ R22,VRSCA § 0,101

"PRINT’ GCAL S 10.7

‘PRINT’ GCAT S 10.0

*PRINT’ SCA S 10.?

"BOUA’ GCALS=GCAl : GUATS=GOAT @ MaSCA @ SCALTS(1. . NTY=M S (1,3X)5,%
"EQUA’ SCALT«SCAILTS(1 ..NT)

"CALC' MSEeSSE/DFE @ MAOL-SGL/DFL : MST-SST/DFT : MSLT-SSLT/DFLT
"CALC’ SEGCAL=SORT(MSF (NRaNT )

'CALC' SEGCAT-SORT(MSE (NR#*Ni )¢

"CALC' SESCA=SQRT(MSE 'NR,

"CALC’ SEDL=SORT(. y*Shiut Al

"CALC’ SEDT=SQRT(.)* Skt AT

*CALC’ SED-SORT(X)*SESCA

'SCAL’ FO=0 : FI i

"CALC’ COVHSL=(MSL MSI 1) (NR«NT) : COVHST.(M™T MSLT, (NR*NL®
"CALC’ COVHSAl-((N) 1)*MSL.(NT 1)#MST) (NL.NT
'CALCY COVHSA= {COVHSA MSITHY (NR#(D#N] *NT Nl .NTH
“CALC' COVFS! ((MSI MSF )4 (MST MSErs(MCLT MSE « 5*NR
*CALCY COVFS.- t#NE=COVHSA NR* (NI JNTHCCOVHSA

CALC!' COVFS-COVFC .oy

"CALCY SSQAU=COVH S *1u ob )

"CALCY SSOAL -COVHC A 0 LB

"CALC’ SCAS(: (M, = MG}, NE

"CALC?Y SSODN i asoe s (1P

"CALCY SSQDY-SCas L A R

"CALLC’ SSC=S8S8: «-¢ v

"CALCY CCl=(S5 :

"CALC' CCT- (88T v vw o

"CALCY COLT-(S88] 0 SNt lon

"PRINT’ HI

"PRINT P, LABC- | INE AL Dot
"PRINT* HT

*PRINTP.LABC 1 TESTER,u . ATS © 10 s
*PRINT' H3

"PRINT/P,LABC- 1" &7, 7 ~ 10 .-



*PRINT/C,LABC=1,LABR=1’ H4,SEGCAL S 15.4
*PRINT/C,LABC=1,LABR-1’ HS,SBGCAT $ 13.4
*PRINT/C,LABC=1,LABR=1’ R6,SESCA S 16.4
*PRINT/C,LABC=1,LABR=-1° H7,SEDL $ 13.4
*PRINT/C,LABC=1,LABR-1" HB,SEDT $ 11.4
*PRINT/C,LABC=1,LABR-1‘ H9,SED $ 30.4
*PRINT/C.LABC=1,LABR=1° H10,COVHSL S 29.4
*PRINT/C,LABC=1,LABR-1‘ H11,COVAST S 27.4
*PRINT/C,LABC=1,LABR=1’ H12,COVHSA $ 26.4
*PRINT/C,LABC=1,LABR=1‘ H13,COVFS $ 36.
*PRINT/C,LABC=1,LABR=1’ H14,SSQAO $ 21.
*PRINT/C,LABC-1,LABR-1‘ H15,SSQA1 $ 21.
*PRINT/C,LABC=1,LABR=1" H16,SSQDO $ 21.
*PRINT/C,LABC=1,LABR=1’ H17,5S0D1 S 21.
*PRINT/C,LABC=1,LABR-1’ H18,CCL $ 23.4
*PRINT/C,LABC=1,LABR=1" H19,CCT S 21.4
*PRINT/C,LABC=1.LABR=1‘ H20,CCLT $ 15.4
IR!

*CLOS*

* STOP”

R I



Qutout from Line x Tester Analysis

ankas ANALYSIS OF VARIANCE A4k

VARIATE: YLD
SOURCE OF VARIATION DF a8 35% MS VR
REP STRATUM 3 83.18 0.22 27.73
REP.PLOTS STRATUM
IPXC 1 53.04 0.14 53.04 0.582
IPXC. IP 7 6303.70 16.31 900.53 9.881
IPXC.IL ¢ 10318.36 26.69 2579.59 28.304
IPXC.IT 2 1718.93 4.45 859.4c ©.430
IPXC.IL.IT 8 14162.37 36.64 1770.30 19 4.4
RESIDUAL 66 6015.14 15.5¢ 31.14
TOTAL 88 38571.54 99.78 438.3.
GRAND TOTAL 91 38654.71 100.00
GRAND MEAN 85.68
TOTAL NUMBER OF OBSERVATIONS 92
VARIANCE RATIO OF GCA TO LINE X TERSTER VRGCA 1.457
VARIANCE RATIO OF SCA TO LINE X TERSTER VRSCA 0.485
GCAL
IL 1 2 3 4 S 6
IPXC
1 -9.96 -0.72 23.82 -13.87 0.73. 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00
GCAT
IT 1 2 3 4
IPXC
1 0.29 6.40 -6.70 0.00
A 0.00 v.00 0.00 0.00
SCA
IT 1 2 3 4
IPXC IL
1 1 -8.0: 24.96 -16.94 0.00
2 le. 5% 5.72 6.83 0.00
3 -3.40 -4.62 14.38 0.00
4 33.14 ~-14.32 -18.82 0.00
: 3011 -11.44 14.55 0.00
© v, 00 0.00 0.00 0.00
2 : 7.00 0.00 0.00 0.00
: 0.00 0.00 0.00 0.00
- 7. 00 0.00 0.00 0.00
4 0.00 0.0C 0.00 0.00
5 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00



GCA EFFECTS FOR LINES

1 -9.9600
2 -0.7183
3 23.8167
4 -13.8700
S 0.7317
GCA EFFECTS FOR TESTERS
1 0.2923
2 6.4043
3 -6.6967
SCA EFFECTS .
16 -Bu 0190
26 -12.5457
36 -9.4607
46 33.1360
56 24.9590
17 6.8283

27 14.3783
37 -18.8150

47 0.0000
$7 ° 0.0000
18 33.1360
28 24.9590

38 5.7173
48 -4.9177
58 -14.3210

STANDARD ERROR (GCA FOR LINE) 2.7559
STANDARD ERROR (GCA FOR TESTER) 2.1347
STANDARD ERROR (SCA EFFECTS) 4.7733
STANDARD ERROR (G(I)-G(J)) LINE 3.8974
STANDARD ERROR (G(I)-G(J)) TESTER 3.0189
6

STANDARD ERROR . 7505
COV H.S. (LINE) ©7.4412
COV H.S. (TESTER) -45.5417
COV H.S8. (AVERAGE) 2.6809
COV F.S8,. 3375.2590
SIGMA SQUARE A WHEN F=0 10.7236
SIGMA SQUARE A WHEN F=1 5.3618
SIGMA SQUARE D WHEN F=0 1679.157S
SIGMA SQUARE D WHEN F=1] 419.7894
CONTRIBUTION OF LINES 39.3836
CONTRIBUTION OF TESTERS 6.5609
CONTRIBUTION OF LINE X TESTER 54.0555
129 'CLOS’

hikhrhhhd END OF LINEXT. MAXIMUM OF 12000 DATA
UNITS USED AT LINE 68 (315680 LEFT)



PROGRAM FOR GENETIC CORRELATIONS

‘REPE/NUNN=300,NID= 300 GENOTYPIC CORRELATIONS
‘UNIT’ § 24 -
*SCAL’ NREP=6: NTREATe4: NVAR.]
'FPACT’ REP § 64(1,2),2(3),4(4),2(3),2(6),4(5),2(6): TREAT S 4
INPU/RECL=132 2
‘READ/P’ TREAT,V(1...NVAR) $ S ,3,6X,1,1X,/
*CALC’ V(1...NVAR)=V(1l...NVAR)/4
*INPY’ 1
*VARI’' TMN(1,2...NVAR) S§ NTREAT
'BLOCKS’ REP/TREAT
‘TREAT’ TREAT
'POR’ 2V(1,2...NVAR); MND<TMN(1,2...NVAR);RD«R(1,2...NVAR)
* ANOVA/PRe0’ 2; RES<RD; OUTDOUT
‘EXTR’ DOUT; TREAT S MEANXD
'EQUA* MND=XD
‘REPE’
*SYMM’ GENVAR, FENVAR,ERRVAR,GENCOR, FENCOR, ERRCOR § NVAR
‘DSSP’ MSR(1...NVAR)
'SSP' M
'BQUA’ ERRVAR-M
'*CALC’ ERRVAR-ERRVAR/(NREP-1)/(NTREAT-1)
"CALC’' ERRCOR«CORMAT(ERRVAK)
'‘DSSP’ MM S TMN(1,2...NVAR)
"SSP’ MM
"BQUA’ FENVAR«MM
*CALC’' FENVARCNREFP*FENVAR/ (NTREAT-1)
*CALC’ FENCOR+CORMAT (FENVAR)
*CALC’ GENVAR=«(FENVAR-ERRVAR)/NRFP
*CALC’ GENCOR-CORMAT((GENVAR)
*CAPT’
e
GENOTYPIC, PHENOTYPIC. ENVIRONMENTA! VARIANCES
CORRELATIONS PHYNOTYPIC FROM TREATMENT SS IN
ANALYSIS OF VARIANCE
*PRIN/S’ GENVAR, FENVAR.FRRVAR,GENCOR FENCOR,ERRCOR S 8 3
'CALC' FENVAR«GENVAR.: RRVAK
‘CALC’ FENCOR.CORMAT(FENVA}D
*CAPT’
PHYNOTYPIC VARIAN T, CORRELATIONS iRoM FERROR AND
GENOTYPIC VaLUE:
"PRIN‘S’ FENVAR,FPNot® 7 b 3
"RUN"’
*ClOSFE!
'STOP-



RESULYS PROM GENETIC CORRELATIUNS PROGRAN

IDENTIFIER  MINIMUM NBAN  MAKINUM VALURS NISSING

v(1) 214.0 244. 6 264.0 a4 0
v(2) 432.0 763.1 1081.0 24 0
v(3) 236 1765 3793 24 0

GENOTYPIC, PEENOTYPIC, ENVIRONMENTAL VARIANCRS
CORRELATIONS PRYNOTYPIC PROM TREATMENT SS IN
ANALYSIS OF VARIANGE
GENVAR
1 3.389
2 39.912 2370.630
3 -47.018 6726.693 29991.584
1 2 3
FENVAR
1 36.135
2 236.085 14389.852
3-472.113 41217.066 214368.047
1 2 3
ERRVAR
1 3.803

2 -3.389 166.069
3-190.003 856.905 34418.543

1 2 k]
GENCOR
1 1.000
2 0.35%3 1.000
3 -0.117 0.798 1.000
1 2 3
FENCOR
1 1.000
2 0.327 1.000
3 -0.170 0,742 1.000



|
3

3-237.023 7903.990 64410.139

2 )
1.000
1.000

-0.308 0.39)

|

FENCOR
1.

0.3)

+



PROGRAM FOR PATH COEFFICIENT ANALYSIS

"REFE/PRIN=Z,NID1000,NUNN=1000’ PATHANALYSIS
NO. OF OBSERVATIONS (N)
Y IS THE DEPENDENT VARIABLE
NO. OF INDEPENDENT VARIABLES (NIV)

[

"SCAL’' Ne8: NIVel :NIV1:RESDSQ,MBANXV(1...NIV),VARXV(1...NIV),

MEANY, VARY,NIV2
'CALC’ NIV1eNIVel : NIV2.NIV#(NIV.1)/2
‘HEAD’ Rla'’ MEAN '’ :H2e'' VARIANCE' '
th
'UNIT’ § NIV

'VARI' OBS=1...N :Y,V(1...NIV) SN

*INPU/RECL»132' 2

'READ’ Y,V(1...NIV)

*INPU’ ]

‘VARI’ BB § NIV1

'SYMM’ B,CONT,RI § NIV: CORRMAT § NIV]

‘MATR’ A,C,UNVEC,TNT $ NIV,1 : CORRMT S§ NIV1,NIVI]

*MATR’ EFFECT § NIV,NIV: EF § NIVI,NIV : EFFECTS § NIV,NIVI

'DIAG’ DPATH,DD S NIV

IRI

*CALC’ MEANXV(1...NIV),MEANYMEAN(V(1...NIV),Y)

*CALC' VARXV(1...NIV),VARY«VAR(V(1...NIV),Y)*(N-1)/N

‘DSSP’ COT § V(1...NIV),Y

*SSP’ COT

"CALC' CORRMATs=CORMAT(COT)

"EQUA’ B,BB«CORRMAT: CCsBB

‘CALC’ PATH=PDT(INV(B) ; CC)

"EQUA’ DPATH«PATH : UNVEC.]

"CALC’ EFFECTsPDT(B ;DPATH): RESDS(«1- SUM(PATH*CC)
: TOT«PDT( EFFFCT ;UNVEC )

"CALC’ EFFECTaTRANS(EFFE(T)

‘EQUA’ EF<EFFECT,TOT

"CALC’ EFFECTS -TRANS(EF)

"EQUA’ DD=(1)NIV

*CALC’ R1s2#B-DD : CONT-PDT(DPATH ; RI) : CONT«PDT(CONT ;DPATH)

"PRIN/P’ OBS,V(1...NIV),7 5 12,20(12.4)
‘LINE’ ]
*PRIN/C,LABR=1,LABC 1’ HI MEANXV(1...NIV),MEANY § 12.4
"LINE’ 1]
*PRIN/C,LABR=1,LABC-1 HZ,VARXV(1...NIV),VARY § 12.4
‘LINE’ 2
*PRIN/LHM=8' CORRMAT ~ 17 4
'LINE’ 1
'CAPT’
1'TH ROV GIVES THE DIRECT AND INDIRECT EFFECTS OF X(I) ON Y
DIAGONAL-PATHCOFFFFCTENTS (OR) DIRECT EFFECTS
(LAST COLUMN 1S TOTAL EFFECT )

e

*PRIN/LHM=11' EFFECT™ S 7.4



‘LINE’ 2
'CAPT’

t

CONTRIBUTIONS : (DIRECT-DIOGONAL : INDIRECT-NONDIOGOMAL )
‘PRIN/LHM«20' CONT $ 12.4
‘LINE’ 1
"PRIN/LHM=11' RESDSQ § 12.4
‘LINE’ 3
"RUN’
*CLOS’
*STOP’



IDENTIFIER
Y

vVil)

vV(2)

vi3)

).

O~ 2NN W -

MEAN
VARIANCE

L _JRVEI S R

I'TH ROW GIVES THE DIRECT AND INDIRECT EFFECTS OF X(I) ON Y

Qutout from Poth Coefficient Analvsis

MINIMUM
1217
1215
1217
1253

V(1)
1214.5000
1288.0000
1280.0000
1280.8000
1260.0000
1296.4000
1291.4000
1291.8000

1275.3627
640.1254
CORRMAT
1.0000
-0.0370
0.3914

-0.2110
1

MEAN  MAXIMUM
1262 1296
1275 1296
1266 1300
1279 1299
V(2) v(3)
1264.3000 1277.0000
1216.5000 1289.8000
1271.3000 1277.5000
1216.5000 1283.3000
1252.5000 1253.0000
1298.8000 1299.1000
1299.7000 1288.3000
1284.8000 1270.0000
1265.5500 1279.1250
1001.1356 165.0945
1.0000
0.0598 1.0000
0.1028 -0.3516
2 k|

Y
1276.5000
1218.7000
1269.5000
1295.9000
1251.0000
1217.2000
1289.5000
1281.5000

1262.4751
819.1682

1.0000
4

DIAGONAL -PATHCOEFFECIENTS (OR) DIRECT EFFECTE
‘LAST COLUMN IS TOTAL EFFECT )

VALUES MISSING

OO0 O

EFFECTS
i 4 3 4
1 -0.0782 0.0044 - 0. 1284 -0.2110
2 0.0029 h.119% -0.0196 0.1028
3 -0.,030¢ 4,007 -0.328% -0.3816
CONTRIBUTIONS : «(DIRECT-DIOGONAL: INDIRECT-~NONDIOGONAL)
CONT
1 G.00r |
2 O,00n" ).0143
3 0,040, -0.0047 H.1077
! Z 4
RESDSQ e, Hc.ﬁi}
67 'CLOS’

*hakhiha END OF PATHANA. MAXIMUM OF 9690 DATA UNITS USED
AT LINE 42 (351799v LEFT)



PROGRAM POR SCALING TEST FOR BIVARIATE CHARACTERS

‘REFE/NUNN=300,NID=300' JOINTSCALINGTEST
*UNIT' $§ 6

"READ/P’ AMN,BMN,AVAR,BVAR, ABCOV

‘CALC’ V1a1/AVAR: W2s1/BVAR

‘VARI' CORELESN § 6

'CALC’ CORELESN<ABCOV/SQRT(AVAR*BVAR)
‘PRIN/P’ AMN,BMN,AVAR,BVAR, ABCOV § 12.4
‘PRIN/P’ V1,¥2,CORELESN § 12.4

‘VARI' RESIDU1,FITED1 § 6: BETAl § 3
"SCAL’ @

*SYMM’ S) § 3

'SYMM' D § 6s21(0)

*VARI’ IRZ § 6-1,3,6,10,15,21

‘COPY' D § IRZsV1

‘MATRI' RESM1 $ 6,1: RESM2 § 6,)
'MATRI’ X1 § 6,3.1,1,0,1,.5,.5,1,0,1,1,0,.5,1,-.5,.5,1,-1,0
*CALC’ S1«RSYMRI(TRANS(X1);D)

"CALC' S1sINV(S1)

*CALC’' BETA1«PDT(TPDT(X1;D);AMN)

'CALC' BETA1«PDT(S1;BETAl)

*CALC’ FITED1=-PDT(X1;BETAl)

'CALC’ RESIDUl«AMN-FITEDI]

*EQUA’ PESM1«RESIDUI

*CALC’ Q«RSYMRI(TRANS(RESM1):D)
*PRIN/P* BETAl § 10.4

*PRIN/P* S1 § 10.4

"PRIN/P’ AMN,FITEDI,RESIDUl § 10.4
"PRIN/P' Q § 10.4

r

FOR THE SECOND TRAIT

VAR’ RESIDU2, FITED2 S &: BETA2 $ 3
'SYMM' S2 § 3
‘SYMM' D S 6.21(0)
*COPY’ DS IRZsW2
*MATRI’ X2 § 6,3=1,1,0,1,.5,.5,1,0,1,1,0,.5,1,-.5,.5,1,-1,0
'CALC’ S2=RSYMRI(TRANS(X2);D)

: S2=INV(S2)

BETA2=POT(TPDT(X2:D);BMN)

: BETA2=PDT(SY;BFETA’)

! FITED2«PDT(X2;BETA2)

: RESIDU2.BMN FITED?
'EQUA’ RESM2=RESIDUT
'CALC’ Q= RSYMRI(TRANS(RFSM.);D)
'PRIN/P* BETAZ S lo..
'PRIN/P’ 82 § 10,4
'PRIN/P’ BMN,FITFD. RFSIDUS S 104
*PRIN/P' Q § 0.4

SIMULTANEOUS ANAL SIS
COMPUTE W INVERSE



'VARI’ B,811,812,H22 S 6

'CALC’ Be=AVAR*BVAR-ABCOV#+*2

'CALC’ Bl1«BVAR/B : H12«-ABCOV/E: B22«AVAR/B
‘STMM' V11 § 621(0): V12 § 6221(0): V22 $ 6<21(0)
'COPY’ V11 SIRZ=R11: V12 SIRZH12: V22SIRZ.H22
*PRIN/P’ V11 § 10.4

‘PRIN/P’ W12 § 10.4

*PRIN/P’ V22 § 10.4

e

COMPUTE Z TV-INVZOINV
‘CALC’ S1eRSYMRI(TRANS(X1);V1l)
'CALC’ S1=INV(S1)
‘MATR’ XVX § 3,)
*CALC’ XVX=TPDT(X1;PDT(V12;X2))
‘PRIN/P’ XVX § 10.4
‘CALC’ S2«RSYMRI(TRANS(X2):W22)-RSYMRI(TRANS(XVX);S1)
*CALC’ S2-INV(S2)
‘MATRIX’ P11,P12,P22 § 3,3
‘CALC’ P11=S1+RSYMRI(PDT(S1;XVX);S2)
*CALC’ P12«-PDT(S1;PDT(XVX;S2))
'CALC' P22.S2
*PRIN/P’ P11 § 10.4
‘PRIN/P* P12 § 10.4
‘PRIN/P’' P22 § 10.4

’r

COMPUTE Z-TR V-INV Y
‘VARI' U1,U2 § 3
‘CALC’ Ula=TPDT(X1;PDT(V11;AMN))+TPOT(X1;PDT(V12;BMN))
‘CALC’ U2«TPDT(X2;PDT(V12;AMN))+TPDT(X2;PDT(V22;BMN))

e

COMPUTE BETA'S
*CALC’ BETAl=POT(P11;Ul)+PDT(P12;U2)
*CALC' BETA2«PDT(TRANS(P12);Ul)+PDT(P22;U2)

L

COMPUTE Q
*CALC’ QuTPDT(AMN;PDT(VW11;AMN))+24#TPDT(AMN;PDT(V12;BMN))
'CALC’ QeQ+TPDT(BMN;PDT(V22;BMN))
*CALC’ Q=Q-TPDT(BETALl;U1)-TPDT(BETA2;U2)
'CALC’ FITED1sPDT(X1;BETAl)
*CALC’ RESIDU1=AMN-FITEDI
*CALC’ PITED2«PDT(X2;BETA2)
*CALC’ RESIDU2«BMN-FITED2
'PRIN/P’ BETA1,BETA2 S 10.4
'PRIN/P’ AMN,FITED1,RESIDU1,BMN,FITED2,RESIDU2 S 10.4
*PRIN/P’ Q § 10.4
*CALC’ Q=TPDT(RESIDU1;PDT(V11;RESIDU1))+2+TPDT(RESIDU1;PDT(V12;RESIDU2))
'CALC’ Q=Q+TPDT(RESIDUZ;PDT(VW22;RESIDU2))
*PRIN/P* Q § 10.4
IRWI
1.2170E2 1.1338E1 7.6340EN B.3710E-2 2.7655E-1
1.2233E2 1.170981 3.30B3E1 4.1743E-1 1.0924E0



1.2200E2 1.0960E1 8.0533R1 1.008580 4.7102B0
1.2230E2 1.1468E1 9.3890B0 1.45528-1 1.1739%-2
1.0430E2 1.0039E1 1.3570E1 1,.2133R0 1.512980
9.3700E1 1.0999E1 3.0900R0 5.7530B-2 9.8215k-2
' BEQD’

*CLOSE/

*STOP’



RESULTS FROM SCALING TEST FOR BIVARIATE CBARACTERS

IDENTIFIER  MINIMUM MEAN
AMN 93.7 114.4
BN 10.04 11.09
AVAR 3.09 24.95
BVAR  0.057%5  0.4877
ABCOV 0.012 1.284
AMN BMN AVAR
121.7000 11.3380 7.6340
122.3300 11.7090 33.0830
122.0000 10. 9600 80.5330
122. 3000 11.4680 9.3890
104 . 3000 10.0390 13.5700
93.7000 10.9990 3.0900
vl V2  CORELESN
0.1310 11.9460 0.3459
0.0302 2.3956 0.2940
0.0124 0.9916 0.5227
0.1065 6.8719 0.0100
0.0737 0.8242 0.3729
0.3236 17.3822 0.2329
BETAl
108.0291
14.5176
17.9925
s1
1 2.5942
2 1.0550  2.5177
3 -4.5166 -1.4877  23.3011
1 2 3
AMN  PITEDl  RESIDWY
121.7000 122.5667  -0.8467
122.3300 124.2842  -1.9542
122.0000 126.0216  -4.0216
122.3000 117.025¢  5.2746
104.3000 109.7666  -5.4666
93.7000 93.5116  0.1884

0

5.5871

NAXINUM
122.3
11.71
80.53

1.2133
4.710

BVAR
0.0837
0.4174
1.0085
0.1455
1.2133
0.0575

VALUBS

R - - -

ABCOV
0.2766
1.0924
4.7102
0.0117
1.3129
0.0982

MISSING

COO000



BETA2

11.1900
0.2023
0.2262
82
1 0.0344
2 0.0061 0.0343
3 -0.0597 -0.0143 0.3887
1 2 k!
BN PITED2 RESIDU2
11.7090 11.4042 0.3048
10.9600 11.4162 -0.4562
11.4680 11.3031 0.1649
10.0390 11.2020 -1.1630
10.9990 10.9877 0.0113
1.7678
Vil
1 0.1488
2 0.0000 0.0331
3 0.0000 0. 0000 0.017M
& 0.0000 0. 0000 0.0000
S 0. 0000 0.0000 0.0000
6 0.0000 0. 0000 0.0000
1 2 3
w12
1 -0.4916
2 0.0000 -0.0866
K 0.0000 0.0000 -0.0798
4 0.0000 0. 0000 0. 0000
5 0. 0000 0.0000 0.0000
6 0.0000 0. 0000 0.0000
1 2 3
V22
1 13.5701
2 0.0000 2.6222
3 0.0000 0. 0000 1.3642
4 0.0000 0. 0000 0. 0000
5 0.0000 Q. 0000 (. 000U
6 0.0000 0.0000 N. 0000
1 2 3l

-0.0086
0.0000
0.0000

6.872¢6
0.0000
0. 0000

o

0.08B56
0.0000

-0.1067
0.0000

0.9573
0.0000

0.3422

-0.5842

18.3796
6



1 2 3
1 -1.357% 0.1027 -0.1807
2 0.1027 -1.1241 0.0030
3 “Oo 1807 OOM” ‘00 1”3
rl1
1 2 3
3 -4.3038 -1.4630 22.3667
P12 )
1 2 3
1 0.0913 0.0421 -0.1867
2 0.0410 0.0889 -0.0803
3 -0.1749 -0.0711 0.8270
P22
1 2 3
1 0.0343 0.0060 -0.0591
2 0-0060 0.03‘3 -0001‘1
3 -0.0591 -0.0141 0.3696
BETAl BETA2
108.0130 11.1972
14.4836 0.2105
18.6692 0.3510
AMN PITED1  RESIDUI BMN FITED2 RESIDU2
121.7000 122.4967 -0.7967 11.3380 11.4077 -0.069?
122.3300 124.5895 ~2.2595 11.7090 11.4779 0.2311
122.0000 126.6823 -~4.6823 10.9600 11.5482 -0.3882
122.3000 117.3477 4.9523 11.4680 11.3727 0.0933
104.3000 110.1058 -5.8058 10.0390 11.267% -1.228%
93.7000 93.5294 0.1706 10.9990 10.9868 0.0122
Q 6.3965
Q 6.3965
113  'CLOSE’

wawkanst END OF JOINTSC. MAXIMUM OF 4346 DATA UNITS USED AT



PROGRAMS FOR MULTI-LOCATIONAL TRIALS



13S% 1S3y,

.m&mz.

1 JaNI1,

(0°€SS'SSL' 400 SN SHA* 240285  140° 1SS VARQ,

(€612 9 0 § SSL 4AL'9H . 1-08V1' 148V D/NINd,

(C°GUIZ'IE'0 § SHA'ESS €40 CH . [=08v1' [=¥aV1‘D/NI¥d,

(€°61)2'0C°0 § SMHA'ZSS'C4Q TH  1=DAYT1' T=¥aVT‘ /NI,

(C°61)2'82'0 S (SS'T4A 0K . 1=08YT' T=¥EV1'I/NINd,

0°6°0 S T1'CH L 1=08Y1' 1=48Y1'D/NINd,

£$S+2SS*1SS"SSL :£4Q+240+140 =40 :£40/¢SS=SKI < 40/TSS*SHA IV,

SSL4QL'SHA'SHA /TVIS,

€40*(11:23540)K313 :€SS=(11¢L3SHAIRTIZ , VD,
£40° 240" 140240

PSS 2SS 155SS § ALATHUVA dIY*ALAINVA+d3Y {TAOY ,MLX3,

TAOY=1N0 ‘13SA .0=¥d/VAONY,

ALATNVA L 1VENL,

ALITYVA/4TY 0074

T1*NOILYD0T § 13SA 1S3y,

N 1% 404,

20¥N0S (NI¥d.

1 JaNIT,

uviIvy JO S1SATRUY aS|A-jUdWUOI[AUZ
LYY
t JANIT,
vo NYIW ONVYY ,,*(H .QY3H.
o TVI0L /%98 ,QV3H.
o TYNAISAY o, *CH ,QVEH.
o SINIRNOWIANT X SIILIINVA ..=*9H .QVH.
oo SINIWNOYIANI NIHLIA SNOILYVIIT43Y . .°tH .QV3H.
o LNINNOWIANT .,*ZH .QV3H.
SITLATYVA . ,*TH QV3H.
o NOILYOITd3Y ..*QH .QV3H.
v SH SS 4 UofiR1IRA JO 321n0S,,
*30UN0S ,QV3H.
AN' " T=RMING , T¥VA.
IN § 13S40°1aSWA ./ INVA.
AN $4030°' AUINT'TASG' TAO (IN° ' 1)207  NUVAEYLS  NVINLEL'GSI0T . T¥VA.
ggmmmmmeseme=ee= gus FIOVINVA 20 ONT  soe ------------ o8 ,QV38.
(T)A*13S1 404,
NV
ch;-ﬁﬁ .33.
£r s,
1 «JNdNI.
(T)A*NOILYO0T'ALITHVA'd3Y .ONAN'4/QVEN.
! +JN4NI
4N § 4} L0Vi
IN § NOLIVI0T : AN § ALSINVA .1OV4.
CoSANONON (E=dTUN !S™IN OI=AN ,IVOS.
oSt § JLINN.
SISATVNVALITIRVLS ,2=1NTNd'00Y*QIN‘OOY=dninal/343N

(200N TTESSNN 9 LAVINRN) SISLTVNY LLITIGVLS %04 NVROOWd



*ERAD’ BQ-

¢e

"% BARTLETT’S TEST FOR HONOGENEITY OF VARIANCE vwe
e

‘ERAD’ BQl«’’ DEGRERS OF PREEDON *°

‘ERAD’ BQ2+’’ CEI-SQUARR VALUR ‘'’

‘HRAD* BQ3=’’ PROBABILITY’’

*SCAL’ Q,PRO8,NC

'CALC’ Qule+(SUM(1/DFSET)-1/SUN(DFEET) )/ 3/ (BCROUPS-1)

*CALC’ Qe (SUN(DPFEET)*LOG(SUN(DFSET*VRSET)/SUN(DPSET))
~SUN(DFSET*LOG(VRSET)) )/Q

‘CALC’ TG-NEROUPS- 1

‘CALC’ PROB=1-CPROB(Q;NG)

Onnl n

*PRIN/C,LARR=1,LABC=1’ BQ1,0C § Q,30.0

‘PRIN/C,LABR=1,LABC-1" BQ2,0 $§ 0,32.4

'm’c.m‘lowl’ mlm ‘ 00371‘

’

S

*TRBAT
TREAT’ VARIETY+LOCATION+REP.LOCAYION+LOCATION. VARIETY
+REP. LOCATION . VARTETY

EXTR’ AOV1: VARIETY $§ 38«85V; DP-VDPF

EXTR’ AOVY; LOCATION § SS=SSEN; DP-LDF

EXTR’ AOV1; REP.LOCATION § 8S-3SRKE; DP=RD¥F

EXTR’ AOV1; LOCATION.VARIBTY $ $8-SSVE; DP«VEDP; NRAN-IN1
EXTR’ AOV1; REP.LOCATION.VARIETY § 353«888; DF-EDPF

SCAL’ VNS,TDP,VEMS, LNS, RNS,ENS,TSS,PRSS

CALC’ VHS<SSV/VDT:VENS=SSVE/VEDF: LMS-SSEN/LDP: RNS-SERR/RDP
CALC’ EMSSSE/EDF:TDF«VDF+LDF+RDF+VEDP.RDP

CALC’ TSS=3SV+SSEN+SSRE+SSVE+SSE: PESS-SSE/MREP

VARI' LOCMEBAN $§ JJ

BQUA’ LOCHERAN=IMN]

EQUA’ LOC(1...NL)=LOCHEAN

PAGR’ 1

LINE

TREA

carr

Analysis of Variance of Pooled dats

$ 0,
PRIN/C,LABR=1, ,LABCa1’ B6,TOF,T88 $ 0,34,2
REST’ TSET
SCAL’ Lh(1...M.)
CALC’ LN(1...ML)~MEAN(LOC(1...ML))
CALC’ LOCSD=SQRT(VVAR(LOC(1...ML)))
LINB’ 2
CAPT’ '’ ** Nean data sveraged over replications #¢ *¢

b1



*FRIN/P,LER.3* BNTRY,LOC(1...M.),L0CS® § 5.0,20.2,20(20.2)
:Wl.l‘-’.ﬂﬂ-l,l‘”—l' iN(1...M.) $ 23.2,20(10.2)

Variety seans
e
‘PR’ Bel...IN
‘REST’ YOET § VARIETY.R
'CALC’ BLEN(TRTHRAN)B)~MBAN(YSET)
'm'
'SCAL' CNRAN
'CALC’ GNRANNRAN( TRTHRAN)
'REBST' YSET
'SCAL’ 881,883,883,0r1,DF2,073,8810S, 38208, 33308, TOP?, 7881
‘PACT' ENTRIBS $ NV-(1...NV)NL : ENVIRON § NL-WVI(1...ML)
'PACT’ GENO § N, NV.1...NV
*TREAT’ ENTRIES+ENVIRON.ENTRIES.ENVIROR
*ANOVA/PRa0’ LOCKRAR ; OUT=AOV
'SXTR’ AOV; ENTRIRS $ S3.$81; DP-DPF1
'‘EXTR’ AOV; ENVIROM $ 38.882; DP.DPF2
‘EXTR’ AOV; ENTRIRS.ENVIRON $ 38-88); DPaDPF)
SS1N3-881/DP1: S32NS.$82/DP2: SSINS=833/DP)
TOFF=DF1+0P2.DF3
7881-881.852.883

Computation of Environmental Index

u(lo . -n-).m
CFP=SUM(LOCMRAR)/JJ
BI(1...NL)=NRAN(LOC(1...NL))-CP?
BI(1...NL)«RI(1...NL)

1

-« » -
-
[
- -

- @& % % e e

' BNVIROMMENTAL INDERX ‘'

PRINT/P,LABC=1,LABR-1' BRI(1...NL) $ 14.4

‘LI 1

'YARI' X(1...NL) S WV

‘POR’ Z-LOC(1...ML); Z1«BI(1...ML); XX=X(1l...NL)
'VARI' XX § WV

‘CALC’' XXaZ*11

’

TH S

-

(&)

Computing regression coefficients for seach variety

‘VARI’ TT § W

‘CALC’ TT«VSUN(X(1...NL))

‘VARI' BETA $ WL

*‘BOUA’ BETA=RI(1...NL)

*SCAL’ BETAl

'CALC’ BETA1=SUN(BETA*+2)

*VARI‘' RBGCOF § NV

'CALC’' RBOCOFP=-TT/BETAl

!c‘nl

**  CORRELATION BETVEEN REGRESSION CORFFICIENT
AND STD.DEV OF ENTRIES '’

‘TERNS/C’ LOCSD,RECCOF

“
-



Variences of saame gver differemt lecations vith
regard to individual varieties

'VARI’ VM1, VM(1...NL),VM § NV

‘CALC’ VM(1l...NL)=(LOC(l...NL)#**2)

"CALC’ VH.VSUM(VM(1...NL))

‘CALC’ VN1-VSUM(LOC(1...NL))

'VARI’ VARMEAN $ NV

‘CALC’ VARMEANVM-((VM1®22)/NL)

'*CALC’ DEV1aTT*REGCOF

*CALC’ DEV2.VARMEAN-DEV1

*SCAL’' SDEV1,SDEV2

*CALC’ SDEV1aSUM(DEV1): SDEV2.SUM(DEV2)

[

SS due to environment (linear)
*SCAL’ L(1...NL),SSELIN,SSVLL
*CALC’ L(1...NL)-SUM{LOC(1...NL))
‘VARI’ LS § NL
"EQUA’ LSe«L(1l...NL)
'CALC’' SSELIN=(1/NV)*(SUM(LS*BETA)*%2)/BETAl
*CALC’' SSVLL.SDEV1-SSELIN
*SCAL’' PDMS,EVDF,EVSS,SSVLLMS, PDFF, PEDF,DODF, PENS]
*CALC’' EVDF.DF2.DF3}: EVSS=SS2+SS3
*SCAL’ SSELDF.l
'CALC’ SSVLLMS=SSVLL/DF1: PDFF<NV#(NL-2): PEDFPaNL*(NREP-1)*(NV-1)
*CALC’ PDMS=SDEV2/PDFF: DDFeNL-2 : PEMS1-PESS/PEDP
'CALC’ DEDF.DOF
‘HEAD’ TITLES

Source of Variation DF 58 MS

L)

‘HEAD’ TTL=

[

’ry

*‘HEAD H(S5)s=‘’ ENV+(VARIETIEBS X ENVIROMENTS) '

*HEAD H(6)='’ ENVIRONMENT (LINBAR) '’

‘HEAD H(7)=‘' VARIETY X ENVIRONMENT (LINEAR) ‘'

'"HEAD H(8)s«’’ POOLED DEVIATION '’

"HEAD H(10)='’ POOLED ERROR '’

‘HEAD HH="" ANALYSIS OF VARIANCE re
'PAGE 1

‘PRIN HH

*PRIN TITLE

*PRIN/C,LABR-1,LABC-1’ H1,DF1,5S1,SSIMS $ 0,30,2(15.3)
*PRIN/C,LABR=1,LABC-1" H(S),EVDF,EVSS § 0,10,2(15.3)
*PRIN/C,LABR=1,LABC=1,LHM-3" H(6),SSELDP,SSELIN § 0,16,2(15.3)
' PRIN/C,LABR=1,LABC=1,LHM=3* H(7),VDF,SSVLL § 0,6,2(15.3)
*PRIN/C,LABR=1,LABC-1.LHM=3* H(8),PDFF,SDEV2,PDMS $ 0,20,2(15.3)
‘PRIN/LHM=10’' H1

*PRIN/P,LABC=1,L.ABR-1,LHM-10’ ENTRY,DEDF,DEV2 § 10.0,20,2(15.3)

g



Page 3

:nwxfw.unc_g;' -8(10), PEDE, PSS . PENS1 § ©,27,2(1S.3)
' RSTIMATING -STASTLITT PARANETERS POR BACH WAKIRTY .
W STABPARN.(DEY2/0DP ) -PENS1

“MNW(M@)MW“MW
TYART’ PROVRAL,PR(1...NML) 8§ WV
*CALC* ll(lu..'L)-Tl!ll&lbllﬂcori(tiil...IL)aGHlll)
PCMOC? PROVRAL-VERAN(PR(1,..WL))
*PRIN/ ENTRY,PR(1...NL),PROVRAL § 5.0,20(8.2)
’ SCAL’ !lb(l.,.ll.)
*CALC’ !lL(lo..lL)ullAl(Pl(lw..IL))
'FRIN/?,LABRs1 ,LABC»1’ PRL(1...8L) $ 13.2,20(8.2)
'PAGR’ 1
‘caMm
s24ns TABLE OF STABLITY PARANERTERS aé& ¢/
‘LI 1
:PIIHIP; RNTRY , TRTHEAR , RBOCO? , STABPARN § 10,(10.3)3
lm'
*PRIN/C,LABRa]1,LABCal’ N7,CNRAR § 0,10.4
*SCAL’ SEBETA
*CALC’ SEBETA«SQRT(PDMS/BETAL)
LINE’ 1 B
‘HRAD’ SESe’’ STANDARD EROR OF BETA'’
‘ERAD’ SNa'' STANDARD ERROR (NBAN)‘'
*LINR’ 3
*WARI’ TSTAB,TRBG,LMBANS(1...NL) S NV
HCALC? LMERARS(1...NL)«MRBAN(LOC(1...NL))
FARI’ LMRANS § JJ
*BOUA’ LMEANS.LMEANS(1...NL)
*CALC’ TREG=(REGCOF-1)/SEBETA
’SCAL’ SEM
"CALC' SEM«SORT(PDMS/(NL-1))
*CALC’' TSTAB=(STABPARM/PEMS]1)+]
*PRIN/C,LABC=1,LABR=1‘ SES,SEBETA § 0,10.4
*PRIN/C,LABC«1,LABR=1’ SK,SEM § 0,10.4
'LINE’ 3
'CAPT'
**w« TEST POR REGR. COEFF. AGAINST 1 : COMPARE TREG AGAINST
TVALUE VITR ITS DEVIATION DEGREES OF FREEDOM AND STABLITY
PARAMETERS AGAINST O : COMPARE TSTAT AGAINST F-VALUR VITH
DBVIATION DEGREES OF FREEDOM AND POOLED EDF

wh

*LINB’1

’PRIN/P’ BNTRY,REGCOF, TREG, STABPARM,TSTAB § 10.0,10(10.3)
'HEAD’ Tlw’’LOCATION MEANS ‘'’ : T2a’’'VARIETY MEANS YIELDS’’

*HEAD’ T3«’'REGRESSION COEFFICIENTS''

"HEAD’ Té='' S2 D'’

*PAGE’ 1

'GRAPH/ATX=T1,ATY-T2' LOCMEAN;LMEANS S ;ENTRIES
'PAGE’ 1

'GRAPR/ATX=T2,ATY-T3' REGCOF; TRTMEAN $ ;GENO
‘PAGE’ 1



*GRAPH/ATR=T2,ATTaT4’ STABPARN;TRYNEAN § ;GENO
'LIN’ 2

' PRIN' BJ

On"'

DM'

' CLOSE "

'ST0P"

b
uJ



Qivyt trom §ebiiity Aneivsis

IDENTIFIER MINIMOM MEAN MAXIMOM VALUES NMISSING
Vi) 15.00 30.74 $2.80 150 0

Enviconment-wise Analysis of Variance

Source of Varfation oF 88 ns
1
REPLICATION 2 26.%574
VARIET1ES 9 659.514 73.279
RESIDUAL 18 481.579 26.7%¢
TOTAL 29 1167.667
SIVIRONMENT 2
ICATION 2 14.4%6 .
9 991.63% 108,737
IDUAL 18 795.097 44.172
29 1761.188
3
ICATION 2 4.829
IEYIES 9 287.643 31.960
IDUAL 18 294.298 16.350
29 %86.770
4
2 3.462
9 $27.680 $8.631
18 429.485 23.860
29 960.627
5
2 214.304
9 310.927 34.547
18 670.909 37.273
29 1196.140
a4 BARTLETT‘'S TEST FOR HOMOGENEITY OF VARIANCE aaa
DEGREES OF FREEDOM 4
CHI-SQUARE VALUE 5.1627
PROBABILITY 0.2703

Lo



Analysis of Variance of Pooled data

source of Variation
VARIETIES

ENVIRORMENT
REPLICATIONS WITHIR ENVIRONMENTS
VARIETIES X ENVIROIMENTS

RESIDUAL
TOTAL

o 88
9 848.118
¢ 2349.017
10 263.623
36 1809.201
90 2671.389
149 7921.409

A% Mean data averaged over replications A+
) LOC(4) LOC(S) LOCSD

ENTRY LoC(1)
43.13
38.67
29.60
40.33
4l.47
33.4
40.70
32.27
36.27
30.23

36.61
ENVIRONMMENTAL INDEX

O WA ~NOWMe W+

[

5.8733 2.8433

VARIETIES

EMV+(VARIETIES X ENVIROMENTS)

LOC(2) LoC(3
30.73 23.60
33.43 4.17
43.03 33.67
36.1) 26.60
40.4) 27.97
38.73 28.27
34.90 26.97
37.60 22.50
27.%7 24.47
32.43 28.83
33.58 26.70
-4.0333

ANALYSIS OF VARIANCE

ENVIRONMENT (LINEAR)
VARIETY X ENVIRONMENT (LINEAR) 9
POOLED DEVIATION

VARIETIES

O VIO Ee WM -

30

O W Wl W W Wi

6.7 31.70
2¢.60 .50
28.83 37.00
29.90 29.50
2.4 47.40
2.7 3.7
27.00 19.63
3.27 34.%0
24.97 31.60
17.87 32.40
26.79 30.00
-3.9467 -0.7367
88 "
282.706 31.412
1379.433
749.668
103.957

525.806 17.527

39.109
0.792
170.648
17.399
52.664
46.879
3.508
3.266
31.397
100.145
890.456 9.894

u.
561.

sa.
2.

7.42
6.13
6.7¢4
S.78
6.70
4.07
5.91
3.9
6.9
6.08



axx TEST OF PERFORMANCE (PREDICTED) OF ENTRIES AT EACH LOCATION Ada

ENTRY PR(1) PR(2) PR(3) PR(4) PR(S) PROVRAL
1 40.32 35.61 24.92 25.05 30.04 31.19
2 38.37 34.09 24.38 24.50 29,03 30.07
3 34.86 33,69 31.03 31.06 32.30 32.%9
4 35.52 32,93 27.04 27.11 29.86 30.49
S 41.58 37.64 28.69 28.81 32.98 33.94
6 36.87 35.34 31.85 31.89 33,52 33.89
7 39.76 35.68 26.40 26.52 30.85 31.84
8 31.30 28.58 22.40 22.48 25.36 26.03
9 34.53 31.66 25.16 25.24¢ 28.28 28.97

10 32.98 30.60 25.17 25.2¢ 27,77 28,35

36.61 33.58 26.70 26,79 30,00
was TABLE OF STABLITY PARAMETERS 444
ENTRY TRTMEAN REGCOF STABPARM

)\ 31.187 1.585 3.142
2 30.073 1.412 ~9.630
3 32.587 0.387 46.989
¢ 30.493 0.856 15.906
5 33.940 1.301 7.661
6 33.893 0.508 5.732
7 31.840 1.349 -8.725
8 26.027 0.899 -8.805
9 28.973 0.946 0.572
10 28.353 0.789 23.488

GRAND MEAN 30,7367

STANDARD EROR OF BETA 0.4835
STANDARD ERROR (MEAN) 2.0933

4 TEST FOR REGR. COEFF. AGAINST 1 AND STABLITY PARAMETERS AGAINST 0

ENTRY REGCOF TREG STABPARM TSTAB
1 1.555 1.147 3.142 1,318
2 1.412 0.853 -9.630 0.027
3 0.387 -1.268 46.989 5.749
4 0.8%6 -0.298 15.906 2.608
5 1.301 0.022 7.661 1.774
6 0.508 -1.018 5.732 1.579
7 1,349 0.722 -8.725 0.118
8 0.899 -6..10 -8.805 0.110
9 0.94¢v -0.112 0.572 1.058

10 0.789 -0.437 23.488 3.374

------------------- «an  END OF VARIABLE #AA =-coomcmocccnac-.

akkihhaa END OF STABILIT. MAXIMUM OF 10212 DATA UNITS USED
AT LINE 261 (317468 LEFT)



PROURAR PR COMBINED R3O AMALYSIS

- P,

PACTORS 1

TVARS

LT t No of replicetions veed in wale
veight variable

e t No of BNV RXPERINENTS

PROBLEV : Level of significance

- . e, -

re

'‘PACT' BNVS4 I ENTRYSS (RRP$)
'SCAL’ WREP=3:NENV-4 :PROSLEV..0S
'CENE’ RNV, ENTRY,ARP
OWI
TLDu23+43. P*RANDU( 321 ; 60) *RANDU( 321 60) « SAYRANDU( 41 ) 60) - 31 *RANDU( 21 ; 60)
'VARL' NDP?,NESNENV
‘POR’ lal...NENV
‘CAPT’ ‘! JOR ENVIROMMENT' *
'PRINT' 1
‘ABST’' YLD,VETSENV.]
‘BLOCK’ REP/ENTRY
'TREAT’ ENTRY
‘ANOVA’ YLD;OUT-TYOUT
*SCAL' BDF,RSS,TDP,TSS
‘RXTR’ YOUT ; REP/ENTRY . ENTRYSDP-TOP, EDP ; 38.T83 , BSS
‘CALC' VET-NREF<EDF/RSS
1 BLEN(NDPF;1)«EDF :ELEN(NMS;1)«R35/RDP
Iun'
' TRST BONOGCENZITY OF ERROR VARIANCES
OVER LINESOURCE ENVIRONMENTS
(N
'PRINT/P* NP, NS
'SCAL’ Q, PROB, NENV1
'CALC’ WEMV1.NENV-1
'CALC’ Qule(SUM(1/NDP)-1/SUN(NDP))/}/NBIV]
1 Qu(SUM(RDP)*LOG(SUN(NDT*RS )/ SUM(NDT) ) -SUN(NDPLOG(NS)))/Q
1 PROB-1-CPROB(Q;NENV])
‘PRINT/P' NENV],Q,PROB
‘REST’ YLD,VET,ENV
‘JUNP’ LCOMB(PROB.CT. PROSLEY)
‘CAPT’ ‘e ERROR MRAN SQUARES VERR POUMD
SIGNTPICANTLY HETEROGENEOUS: VEICTHED AMALYSIS DONE
' BLOCK’ REP/BMTRY
'TREAT' ENVAENTRY
" ANOVA/VT=VET’ YLD
' LABE '’ LCOMB
'CAPT! ' EITHER ERROR VARIANCES ARE BOMOCENBOUS OR
YEICHTS IGNORED POR COMPARISON VITH VEIGNTED

), AMALYSIS
‘ BLOCK ' REP/ENTRY

'TREAT’ ENVSENTRY

‘ANOVA* YLD

ll“l

' CLOS"

' STOP



4 } Anel

FOR ENVIRONMENT 1
hirAr ANALYSIS OF VARIANCE Aanh#

VARIATE: YLD
SOURCE OF VARIATION DF 38 88% M3 VR
REP STRATUM 2 1047.7 15.32 523.9
REP . ENTRY STRATUM .
ENTRY 4 2098.5 30.69 524.6 1.137
RESIDUAL 8 3692.0 $3.99 461.5
TOTAL 12 5790.5 84.68 482.5
GRAND TOTAL 14 6838.2 100.00
GRAND MEAN 37.5
TOTAL NUMBER OF OBSERVATIONS 15

Ahaih TABLES OF MEANS Aahih

VARIATE: YLD
GRAND MEAN 37.5
ENTRY 1 2 3 4 S
31.9 48.4 42.0 48.1 17.1
hakik STANDARD ERRORS OF DIFFERENCES OF MEANS Anhhh
TABLE ENTRY
REP 3
SED 17.54
kikar STRATUM STANDARD ERRORS AND COEFFICIENTS OF VARIATION AiAkA
STRATUM DF SE Cvx
REP 2 10.24 27.3
REP . ENTRY 8 21.48 §7.3
NDF MS
8.0000E 0 4.61S1E 2
8.0000E 0 8.5893E 1
8.0000E 0 2.8448E 2
8.0000E 0 1.7209E 2

NENV1 3.0000E O Q S5.4400E 0 PROB 1.4070E -1
EITHER ERROR VARIANCES ARE HOMOGENEOUS OR
HBIGIY'%'?SIGNORE FOR COMPARISON WITH WEIGHTED

[ 4 1
tre
¢« J



AdAA® RERLYSIS OF VARIANCE Addds

VARIATE: YLD
SOURCE OF VARIATION or s 88 -
REP STRATUM 2 457.8 3.17 228.7
REP . ENTRY STRATUM
ENTRY 4 392.9 2.1 9.3
RESIDUAL 8 3394.6 16. 299.3
TOTAL 12 2787.8 19.30 232.3
REP . ENTRY . AUNITSA STRATUM
oV 3 158.1 1.07 81.7
ENTRY. NV 12 3785.5 6.22 318.85
RESIDUAL 30 7254.5 $0.24 341.8
TOTAL 43 1119%.1 77.%) 248.0
GRAND TOTAL 9 14440.1 100.00
GRAND MEAN 38.6
TOTAL NUMBER OF OBSERVATIONS 60
AadAA TABLES OF MEANS Ahdak
VARIATE: YLD
GRAND MEAN 5.6
1> ) 1 2 3 4
37.5% 33 36.2 3.5
ENTRY 1 2 k 4 )
38.2 37.6 37.5 36.8 30.7
v 1 2 3 4
ENTRY
1 31.9 41.9%5 26.5 41.0
2 48.4 37.1 81.2 23.9
3 42.0 38.0 33.0 36.9
4 48.1 30.7 31.8 36.5
S 17.1 28.2 38.7 38.9
anaad STANDARD ERRORS OF DIFFERENCES OF MEANS Aadas
TABLE BV ENTRY ENTRY
-
REP 15 12 3
SED 5.68 7.06 13.07

EXCEPT WHEN COMPARING MEANS WITH SAME LEVEL(S) OF:

ENTRY

12.70

0.3214
1.308

askas STRATUM STANDARD ERRORS AND COEFFICIENTS OF VARIATION Aahaa

STRATUM

REP
REP . ENTRY
REP . ENTRY . AUNITS»

DF sE cs
2 3.38 9.5
8 8.63 34.3

30 18,9558 43.7



PROGRAM FOR COMBINED RBD ANALYSIS VITH UNBQUAL REPLICATIONS

'REFE/NUNN300,NID=«300,PRINT=Z’' COMBINED

'UNTT' § 208

*SCAL’ NLeé4 : NT»13

'NANE’

NN1eAH7223,J11,U4-47-7,UF71513,PI337394F,VAR27,ICGSAPS8, ICGSAPT7S,

THV2,P1-5XNCAC17090,GANGAPUR]I ,NCAC17090,BC76446(292)

‘PACT’ REP S 4e(1...4)52 : TRT §S NN1la4(1...13)4 : LOCATION $

4«52(1...4)

'VARI’' REPLICATES=é,4,4,4

‘INPU’ 2

‘READ/P’ AFP,OF,YIELD,AFT

*INPU’ 1

' RUN'

'SCAL’ B(1...NL),D(1...NL),SE(1...NL),CV(1...NL)

'POR’ YSET«AF,OF,YIELD,AFT

'VARI' LOC(1...NL) S NT

*SCAL’ R(1...NL)

"BQUA’ R(1...NL)«REPLICATES

'"POR’ Zwl...NL;ES1«E(1...NL);DF1«D(]1...NL);NREP=R(1...NL);
M=LOC(1...NL); SE=SE(1...NL); CVS«CV(1l...NL)

'REST' YSET S LOCATION=.Z

‘BLOCK’ REP/TRT

*TREAT’ TRT

' ANOVA/PR«Q’ YSET ; OUT=AOV

'EXTR’ AOV; REP.TRT S SS=SS1;DFaDF1

'EXTR AOV; TRT $§ MEAN=MN

‘EQUA NM=MN

*SCAL ES2,ES1,SE

"CALC ES1«(SS1/DF1)

'CALC CVS=SQRT(ES1)/MEAN(M)*100

'CALC SE=SQRT(ES1/NREP)

'REPE

‘REST YSET

'VARI DFSUM,DFSET,VARSET $§ NL

'EQUA DFSET=D(1l...NL) : VARSET=E(1l...NL)

'HEAD HQ-

e

+++ BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCE w##w

'HEAD' RQl-

'+ BARTLETT'S TEST FOR HOMOGENEITY OF VARIANCE.

THIS IS DISTRIBUTED APPROXIMATELY AS CHI-SQUARED VITH D.F. '’

*HEAD' HQ2s’’' CHI1-SQUARE VALUE ‘'’

*SCAL' TABCHI,Q,PROB,NG

*CALC' Qul+(SUM(1/DFSET)-1/SUM(DFSET))/3/(NL-1)

*CALC' Qa(SUM(DFSET)*LOG(SUM(DFSET*VARSET)/SUM(DFSET))-
SUM(DFSET*LOG(VARSET)))/Q

*CALC' NGeNL-1

*CALC' TABCHI=-CHISQ(0.95;NG)

‘PAGE' 1

‘PRIN' RO

*LINB' 3

0



'CAPT! ¢ VARIANCES DEGRERS OF FRERDOM '’
:munfgim‘ 1,LABC=1’ VARSET,DPSET $§ 20.3,20.0
*PRIN/C,LABR<1,LABC=1’ BQ1,NC $ 0,5.0
*PRIN/C,LABR1.LABC.1' B02.0 § O,15.4
'LINR’ 4
' BLOCK’
*TREA’ LOCATIONATRT
' ANOVA/PR=0’' YSET; OUT=AOV]
'EXTR’ AOV1; TRT $ SS=S$S2; DPaDF2
’ * AOV1; LOCATION § $SaSS3; DP«DPF3
*RXTR’ AOV1; TRT.LOCATION $ SS«S$Sé; DPuDP4
*SCAL’ BNS,NPLOT,EDF,THS,LMS,TLNS,VR1,VR2,VR3
*CALC’ TMS=SS2/DP2: LMS«SS3/DP3: TLMS«SSA/DM
*CALC’ BDF-VSUM(D(1...NL))
*JUMP’ L1%(Q.GT.TABCKI)
lunl
re
ARRERRARRNARAANRRAN A AR AR ANEA AT NRRS

Error variances are homogeneous hence
pooled error m.s. is the

error m.s. at each location veighted
by their corresponding degrees

of freedoms
AAAARANANARNRONRNRAARAN AR ARNRRANNNAN AN
'

*SCAL’ BMS

'CALC’ DPSUMaVARSET#DFSET

'CALC’ EMS<SUM(DPSUM)/SUM(DPSET)
' JUMP’ L2

‘LABE’ L1

ICA”I

ARAEANAAANRRRNAARRAANAN RN AN NN RN R d

Error variances are heterogensous hence
pooled error m.s. is the
error m.s. at each location veighted

by their corresponding replications
AN AAR R AN AR ANARAN AR RN RN ARANRAROENRN
e

'CALC’ NPLOT=VSUM(R(1...NL))
'CALC’ EB(1...NL)=E(1...NL)*R(1...NL)
'CALC’ EMS&VSUM(E(1l...NL))/NPLOT
'"LABE’ L2
'CALC’ VR1«TMS/EMS: VR2a=LMS/EMS: VR3I«TLMS/EMS
‘PAGE’ 1
'CAPT'
[
% ANALYSIS OF MULTILOCATIONAL DATA VITH UNEQUAL REPLICATIONS
ACROSS SITES (COCHRAN AND COX PAGE NO. 555) #+
' HEAD’ -+ *SOURCE OF VARIATION DF $S NS
“'l
'"HEAD’ H(1l)=’’ Genotypes'’’
‘HEAD’ H(2)='' Environments

-



'mpl B(S)-Il GG!I-&IV"
'BRBAD’ B(4)='' Pooled Error’’
'PRINT’ §

'PRIN/C,LABR=1,LABC.1’ H(1),DF2,S52,T™MS8,VR1 § 0,17.0,2(15.3),10.1
*PRIN/C,LABR=1,LABC.1’ H(2),DP3,S853,LNS,VR 3 0,14.0,2(15.3),10.1
‘PRIN/C,LABR=1,LABC=1' H(3),DF4&,SS4,TLNS, VR $ 0,19,2(15.3),10.1
'PRIN/C,LABR=1,LABC.1’ H(4),EDP,.ENS § 0,14.0,30.3

‘LINR’ 2

'CAPT’ ' waw TABLE OF MEANS ##a

'BRAD’' Pla’’'SBe/-'' : F2a’'MEAN’‘ : F3a’'CV(X)’' : Pin''REPS’’
'PACT’ TRTS $ NN1,NT=1...NT

*$SCAL’ MNS(1...NL)

'CALC’' MNS(1...NL)=MEAN(LOC(1...NL))

'CALC’ LOC(1...NL)«10*INTPT((LOC(1...NL)/10)+0.5)

'CALC’' MNS(1...NL)=1O0*INTPT((MNS(1l...NL)/10)+0.5)

*PRIN/P’' TRTS,LOC(1...NL) § 10.0

'LINE’ 1

‘PRIN/C,LABC=1,LABR=1,LHM«5' P1,SE(1...NL) § 10,10,20(10)
‘PRIN/C,LABC=1,LABR«1,LHMa6’ F2 ,MNS(1...NL) § 10,10,20(10)
'PRIN/C,LABC=1,LABRa1,LHM=6’ F4,R(1...NL) $§ 10,20(10)
'PRIN/C,LABC=1,LABR=1,LHMs5" F3,CV(1...NL) § 10,10,20(10)
‘REPE’

‘RUN’

*CLOSE’

' STOP'
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PROGRAN POR JOINT REGRESSION ANALYSIS

REAL BETA(30),THT(18),TAU(50),SBETA(S50),STHT(18),STAU(S0), THTD(18)
REAL D(30,18),Y(50,18),TVALU(50)

THIS PROGRAM COMPUTES ESTIMATES FROM JOINT REGRESSION(MODIFIED)
ANALYSIS

MISSING VALUES ARE INDICATED BY -9999

FORMAT(20X,F20.10)

PORMAT(10X,14,5F13.6)

PORMAT(15X,I5,F13.6)

PORMAT(10X,14,2F13.6)

PORMAT(10X,14,F13.6)

FORMAT( /' DATA OF MEANS ROVS«TREATMENTS, COLUMNS=ENVIRONMENTS')
FORMAT(/’' ITERATION NUMBER » ',I4)

PORMAT(/‘' LAGRANGE MULTIPLIERS » ',F22.10)

FORMAT (/' TREATMENT  MEAN  SENSITIVITY /)

PORMAT (/' TREAT ENVIRONMENT EFPFPECTS')

FORMAT(/' TOTAL NO. OF OBS, COMMON ERROR VARIANCES’,13X,I4,PF13.6)
FORMAT(/* TREAT MEAN SE(MEAN) SENSITITY SB(SNSTVTY)
+TVALUE(SNSTVTY.1)")

FORMAT (/' TREAT ENV. EFFECTS SE(BNV. EFPFECTS)’)
NV«25

NL-8

ITRNO=?

NTOT=200

GENERALLY D IS SET TO ZERO FOR ABSENCE OF GEN X ENV
VRITE(6,700)
DO 10 1.1,NV
DO 10 Jel,NL
D(I,J)=1.
Y(I,J)=0.
RFAD HERE Y AND Decmcrccccncncncans

DO 1 I«]1,NV
READ(S,8BN0) (1(1,1),J-1,9)
VRITE(G,BO1) (Y(1,)),)=1,9)
CONTINUF
FORMAT (X,9FR..)
FORMAT(X,9FH..)

READING 0OF DATA OVER -ccccmervcnnnonens

INITIALIZF THE PARAMETERS

H3=0.

Hé=0.

DO 20 J=1,NL

H10.

H2=0.

DO 30 I-1,N\
Hl=H1.D(1,))
H2«H2+Y(1,J)*D(I,J)
CONTINUE

H3=H3+Hl

«
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Bé=-B&-H2
TRT(J)=H2/H1
CONTINUE
HS5=H4/H3]

DO 40 J=-1,NL
THT(J)=THT(J)-85

START ITERATION
DO 2 ITR-1,ITRNO
WRITE(6,701) ITR

LEAST - SQUARE SOLUTION
DO 50 I=1,NV
SD=0.0
SDY-0.0
SDTHT=0.0
SDTHTY=0.0
SDTHT2.0.0
DO 60 J«1,NL
DIJ=D(I1,J)
THTJ«THT(J)
YIJ=Y(1,J)
SD=SD+DI1J
SDY-SDY+DIJ*YTJ
SOTHT « SDTHT+DI J*THTJ
SDTHTY=SDTHTY+DIJ*THTJ*YIJ
SDTHT2-SDTHT2+«DIJ*THTJ*THTJ
CONTINUE
DET=SD*SDTHTZ2 - SDTHT*SDTHT
TAU(I )= (SDTHT2*SDY- SDTHT*SDTHTY ) /DET
BETA(I)=(-SDTHT*SDY+SD*SDTHTY)/DET
CONTINUE

SNUM«O.

SDEN=O.

DO 70 J=1,NL

SDBYMT ~ (.

SDB? =0,

SDBYMT = SDBYMT+D(I1,J)*BETA(I)*(Y(I,.J)-TAU(I))
SDB2-SDB2.D(1,J)*BETA(1)**2
CONTINUE

THT(J)-SDBYMT/SDRB?
THTD(.J)=1./SDR?
SNUM=SNUM+THT (J)
SDEN«SDEN+THTD(J)

CONTINUE

ALMDA=SNUM/ SDEN

DO 85 J=1.,NL
THT(J)=THT(J)-ALMDA*THTD(J)
WRITE(6,702) ALMDA

PRINT ESTIMATES
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VRITE(6,703)
VRITB(6,300)( I,TAU(I),BETA(I) ,I«1,NV)
VRITR(6,704)

2 CONTINUE

SHs0.

DO 45 I.1,NV

DO 45 Jel,NL
SMeSN+D(1,J)*(Y(Y,J)-TAU(I)-THT(J)*BETA(1))*#2
CONTINUE

SIGMA2aSH/(NTOT-NL-2#NVs1)

FIND SIGMA-SQUARE :SIGMA

45

VARIANCE COVARIANCE -ASYNPTOTIC

DO 90 Ia1,NV

SD0.0

$DY«0.0

SOTHT»0.0

SOTHTY-0.0

SDTHT2.0.0

DO 100 J«1,NL

D1J«D(1,J)

THTJ=THET(J)

YIJ=Y(1,))

SD=SD+D1J

SDY«SDY+DIJ#*Y1)

SDTHT=SDTRT+DIJ*THT)

SOTHTY=SDTRTY+DIJ*THTJ*Y1)

SDTHT2«SOTHT2+DIJ*THTJ*TRT)
100 CONTINUE

DET=SD*SDTHT2 - SOTHT#SDTHY

STAU(I)=SORT(SDTRT2+SIGMA2/DET)

SBETA(1)«SQRT(SD*SIGMA2/DET)

TVALU(I)=(BETA(I)-1.)/SBETA(I)
90 CONTINUE

DO 110 J=1,NL
STHT(J)=SQRT(SIGMAZ*THTD(J))
110 CONTINUE
WRITE(6,703)
VRITE(6,504) NTOT,SIGMA2
VRITE(6,706)
WRITE(6,503)( I,TAU(I),STAU(I),BETA(1),SBETA(I),TVALU(I) ,I.1,NV)
VRITE(6,707)
WRITE(6,500) (J,THT(J),STHT(J),Js1,NL)
STOP
END

1
L



DATA OF MEANS ROVS<-TREATHMENTS, COLUMNSENVIRONMENTS

»

NoOcUBAN®
5885238383

2.90
15.70
15.10
18.50
60.20
95.20

49.30
352.40
26.20
17.90
29.00
31.90
25.70
32.20
27.30
25.00
19.90
42.60
25.00
46.20
25.60
56.80
49.30
14.10
25.60
28.20
48.20
48.10
54.20
97.40
96.90

ITERATION NUMBER

RESULTS FROM JOINT RECRESSION ANALYSIS

27.00
17.80
38.50
30.90
25.40
21.30
34.30
28.00
15.10
10.20
41.80
1‘080
25.10
23.30
25.30
48.00
38.90
32.20
20.90
23.80
37.80
36.30
30.90
68.90
95.40

1

LAGRANGE MULTIPLIERS =

TREATMENT  MEAN
1 44.462502
2 48.200005
3 39.287506
4 41.187500
5 42.537502
6 44.912498
7 50.787502
8 44.212502
9 42.775002

10 43.850006
11 43.075001
12 43.087502
13 44.962505
14 41.700005
15 41.237503
16 51.662498
17 51.237503
18 37.412502
19 35.850002
20 38.787502
21 50.350002
22 51.225002
23 53.262508
24 75.875000
25 77.875008

37.90 56.20 75.60
50.80 66.50 72.70
46.50 63.00 60.80
57.80 55.60 66.50
58.00 66.10 69.90
73.80 354.20 71.40
64.40 63.60 89.10
68.50 75.30 68.40
65.50 60.90 83.30
63.90 56.70 88.70
68.10 33.60 66.40
62.30 351.60 74.10
63.30 63.30 74.20
47.30 59.60 74.70
67.70 59.70 69.90
69.60 S51.60 92.60
69.80 48.30 80.80
62.50 51.10 66.10
66.80 53.40 58.60
59.80 52.00 81.70
55.50 65.60 78.80
72.90 66.10 80.60
74.60 46.50 86.20
82.30 74.00 78.30
70.50 59.50 83.9%0
-0.0000631218
SENSITIVITY
0.908156
0.960454
0.813196
0.948357
1.154732
0.959397
1.078941
1.155494
1.261824
1.079240
0.938164
1.057553
0.932323
1,187460
1.189973
1.033039
1.145955
1,088364
1.080776
1.256269
1.009293
1.179292
1.015093
0.444197
0.122457

72.50
77.70
33.00
66 .00
71.40
61.30
77.10
62.20
66.00
39.00
62.80
67.90
59.50
72.80
66.30
62.50
89.00
60.50
54.10
59.10
77.40
76.30
80.10
93060
8’-50



TREAT ENVIRONMENT EPFECTS

~-29.797785
-8.568936
~-15.433350
16.581974
12.578061
28.663300
21.750734
~-25.773996

WNOWUVE N

TOTAL NO. OF OBS, COMMON ERROR VARIANCES

200 114.767357
TREAT MEAN SE(MEAN) SENSITITY SE(SNSTVTY) TVALUB(SNSTVTYs))
1 44.462502 3.787601 0.904791 0.178753 -0.532624
2 48.200005 3.787601 0.966499 0.178753 -0.187411
K 39.287502 3.787601 0.817193 0.178735 -1.022664
4 41.187500 3.787601 0.956885 0.17875% -0.241193
5 42.537502 3.787601 1.157769 0.178733 0.882398
6 44.912498 3.787601 0.973724 0.178753 -0.146993
7 50.787502 3.787601 1.080828 0.178735 0.432173
8 44.212509 3.787601 1.160562 0.178755 0.096224
9 42.775002 3.787601 1.269110 0.17875% 1.303464
10 43.850002 3.787601 1.089403 0.178753 0.500142
11 43.075001 3.787601 0.942605 0.178755 -0.321082
12 43.087494 3.787601 1.048280 0.178755 0.270089
13 44.962505 3.787601 0.939465 0.178755 -0.338648
14 41.700005 3.787601 1.177432 0.178735 0.992598
15 41.237503 3.787601 1.190920 0.17873% 1.068033
16 51.662502 3.787601 1.015985 0.178755 0.089426
17 51.237503 3.787601 1.139248 0.178755 0.778984
18 37.412502 3.787601 1.090031 0.178755 0.503656
19 35.850002 3.787601 1.081774 0.178755 0.437461
20 38.787498 3.787601 1.254398 0.178755 1.423160
21 50.350002 3.787601 1.005088 0.178735 0.028464
22 51.225002 3.787601 1.173991 0.178755 0.973349
23 53.262505 3.787601 1.012802 0.178755 0.071619
24 75.875000 3.787601 0.427628 0.178755 -3.201984
25 77.875000 3.787601 0.084139 0.17873% -3.123544
TREAT ENV. EFFECTS SE(ENV. BEFFECTS)

1 -29.832323 2.081927

2 -8.656723 2.081927

3 -15.477040 2.081927

4 16.611414 2.081927

5 12.634023 2.081927

6 28.658119 2.081927

7 21.723637 2.081927

8 -25.661104 2.081927

-
-

-
.-



PROGRAN FOR VEIGHTED JOINT REGRESSION ANALYSIS

REAL BETA(10),THT(8),TAU(10),SBETA(10),STHT(8),STAU(10),TETD(B)
REAL D(10,8),Y(10,8),TVALU(10),REP(8)

C

C THIS PROGRAM COMPUTES ESTIMATES FROM VEIGHTED JOINT
REGRESSION(MODIFIED)

C ARALYSIS

c

701 FORMAT(’  'TREAT LOCATION VIINT V2INT V1SOL NREP’)
702 PORMAT(‘  'ENV EMSVIINT EMSV2INT ERBO EDF EMSSOL')
703 PORMAT(’  ‘'LAGRANGE MULTIPLIER’,F15.8)
704 FPORMAT(’'  'TREAT TAU(MBAN) BETA(STABCOBFF)')
705 PORMAT(’ 'ENV EPPECTS')
706 PORMAT(’  ‘'TRT MEAN(EFF) SE(MEAN) SENST SE(SENST) TVAL(SENST)el’)
707 PORMAT(’'  'ENV EFF(ENV) SE(ENV)')
NV=10
NL-8
ITRNO=1
VRITE(6,701)
DO 10 I-1,NV
DO 10 J=1,NL
D(1,J)=0.
10 Y(I,J)=0.

NTOT«69
C READ IN ORDER INTERCROP SORGH,PIGEANPEA,SOL SORGH,REPLICATION
C ENTER MISSING VALUES AS -9999
DO 1 II.1,NTOT
READ(5,800) J,I,SI,PP,SSL,RP
VRITE(6,801) I,J,SI,PP,SSL,RP
Y(I,J)=SSL
IF(SSL.EQ.-9999) D(I,J)«0.
D(I,J)=l.
REP(J)=RP
1 CONTINUE
800 PORMAT(Il1,I2,X,F4.0,X,F4.0,X,F4.0,X,F1.0)
801 PORMAT(' ’,15,19,4F7.1)

c READ IN ORDER NEAN SQUARE ERROR FOR INTERCROP
SORGRH, PP, CORR, DF, SOLS

WRITE(6,702)

DO 3 JL=1,NL

READ(5,802) J,SI,PP,CORR,DF,SSL
VRITE(6,803) J,SI,PP,CORR,DF,SSL
VW«REP(J)/SSL
DO 3 I.1,NV
3 D(I,J)=D(1,J)*v
802 FPORMAT(I1,X,F6.0,X,F5.0,X,F7.5,X,F2.0,X,F6.0)
803 FORMAT(' ',I3,2F9.1,F9.5,2F9.1)

o
C INITIALIZE THE PARAMETERS
C

H3=0.

Ré4=0.

DO 20 J=1,NL
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Hl1«0.
H2«0.
DO 30 I«1,NV
Hl«H1.D(1,J)
H2=H2.Y(I,J)*D(I1,J)
30 CONTINUE
H3-H3.H1
R4aaR4+H2
TRT(J)=H2/R1
20 CONTINUE
BS-H4/H3
DO 40 J=«1,NL
40 THT(J)=THT(J) -HS

START ITERATION
DO 2 ITR=1,ITRNO
WVRITE(6,504) ITR

LEAST - SQUARE SOLUTION

DO 50 I=1,NV
SD-0.0
SDY-0.0
SDTHT=0.0
SOTHTY=0.0
SDTHT2=-0.0
DO 60 J=1,NL
DIJ=D(I,J)
THTJ=THT(J)
YIJ=Y(I,J)
SD=SD+DIJ
SDY=SDY+DIJ*YIJ
SDTHT=SDTHT«DI1J*THTJ
SDTHTY=SDTHTY.DIJ*THTJ*Y1J
SDTHT2=SDTHT2+DIJ*THTJ*THTJ

60 CONTINUE
DET=SD*SDTHT2 - SDTHT+*SDTHT
TAU(I)=(SDTHT2*SDY-SDTHT*SDTHTY )/DET
BETA(I)=(-SDTHT*SDY+SD*SDTHTY) /DET
IF(ITR.NE.ITRNO) GO TO 50
STAU(I)=SQRT(SDTHTZ2/DET)
SBETA(I)=SQRT(SD/DET)
TVALU(I)=(BETA(T1)-1.)/SBETA(I)

50 CONTINUE

SNUM=O.
SDEN=O.
DO 70 J=1,NL
SDBYNMT=O.
SDB2=0.
DO 80 I=1,NV
SDBYMT=SDBYMT+D(I,J)*BETA(I)*(Y(1,J)-TAU(I))
SDB2=SDB2+D(1,J)*BETA(I)**2
80 CONTINUE



THT(J)«SDBYNT/SDB2
THTD(J)=1./SDB2
SNUM=SNUN+THT(J)
SDEN«SDEN+THTD(J)
IF(ITR.NE.ITRNO) GO TO 70
STHT(J)=SQRT(THTD(J))

70 CONTINUE
ALMDA=SNUM/SDEN
DO 85 Je1,NL

85 THT(J)«THT(J)-ALMDA*THTD(J)
VRITE(6,703) ALMDA

PRINT ESTIMATES
VRITE(6,704)
VRITE(6,500)( I,TAU(1),BETA(I) ,I=1,NV)
VRITE(6,705)
WRITE(6,501) (J,THT(J),Je1,NL)
500 FORMAT(1X,16,F16.6,F16.6)
501 PORMAT(1X,I5,F15.6)
2 CONTINUE
VRITE(6,706)
VRITE(6,503)( I,TAU(I),STAU(TI),BETA(I),SBETA(I),TVALU(I) ,I=1,NV)
WRITE(6,707)
WRITE(6,500) (J,THT(J),STHT(J),J=1,NL)
503 FORMAT(1X,14,5F13.6)
504 FORMAT(15X,’'ITERATION NO IS :’,I5)
STOP
END

(,I“

e



RESULTS FROM VEIGNTED REGRESSION ANALYSIS

TREAT LOCATION V1INT V2INT VISOL NREP
1 1 3804.0 850.0 1699.0 4.0
2 1 3632.0 815.0 1406.0 4.0
3 1 3642.0 742.0 1429.0 4.0
4 1 3387.0 759.0 1389.0 4.0
10 1 3933.0 843.0 1%25.0 4.0
1 8 3630.0 B826.0 945.0 3.0
3 8 3410.0 1077.0 1224.0 3.0
4 8 4110.0 $46.0 1110.0 3.0
5 8 3868.0 75&.0 927.0 3.0
6 8 385%6.0 1089.0 1536.0 3.0
7 8 3490.0 1070.0 1188.0 3.0
8 8 3756.0 1146.0 1365.0 3.0
9 8 3850.0 886.0 1119.0 3.0
ENV EMSV1INT EMSV2INT ERHO EDF EMSSOL
1 288105.0 83432.0 0 30918 12.0 76563.0
2 175595.0 36037.0 0O 137773 21.0 40926.0
3 409756.0 395%56.0 O 12341 27.0 69317.0
4 751131.0 31301 0 -0.17176 14.0 182783.0
S 22448B4.0 22618.0 .0.08867 18.0 21381.0
6 417459.0 26929.0 0.21511 18.0 82029.0
7 138626.0 70525.0 0.15931 18.0 97622.0
8 517584.0 31421312.0 0.1315979 14.0 129531.0
ITERATION NO IS 1
LAGRANGE MULTIPLIER 0.03507650
TREAT TAU(MEAN) BETA(STABCOEFF)
1 1144.251099 0.870893
2 1072.728760 1.046836
3 1074 .920898 1.025175
4 1119.281494 0.775%466
5 1047 .810669 1.060502
6 1214.682373 0.751370
7 918.978699 1.159698
8 1147.288818 1.152844
9 1067.875122 0.943473
10 1057.234497 1.276768

€270
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ENV EPFECTS
1 258.915802
2 638.716553
3 120.273941
4 121.053467
5 -517.591187
6 -401.076447
7 -113.577065
8 -106.715195
TRT  MEAN(EFF) SE(MBAN)
TVAL(SENST)=1
1 1144.251099 47.239426
2 1072.728760 48.448536
3 1074.920898 47.958717
4 1119.281494 47.239426
5 1047.810669 49.849316
6 1214.682373 49.849316
7 918.978699 50.889828
8 1147.288818 67.446358
9 1067.875122 67.446358
10 1057.234497 48.448536
ENV EFF(ENV) SE
1 258.915802 61
2 638.716553 35
3 120.273941 40
4 121.053467 87
5 -517.591187 26
6 -401.076447 51
7 -113.577065 55
8 ~-106.715195 75

SENST

0.870893
1.046836
1.025175
0.775466
1.060502
0.751370
1.159698
1.152844
0.943473
1.276768

(ENV)

.042690
. 386246
.B39466
.301033
.190487
.299515
.9613306
.057785

(LN

SE( SENST)

0.103085
0.103102
0.104360
0.103085
0.107239
0.107239
0.109094
0.178446
0.178446
0.103102

«-1.252439
0.434265
0.241235

-2.178157
0.564074
-2.318038
1.463850
0.856527
-0.316774
2.684414



PROGRAM FOR BIVARIATE JOINT REGRESSION ANALYSIS

REAL D(10,8),Y(10,8),2(10,8)

REAL TH1(8),TH2(8),BT1(10),TU1(10),B8T2(10),TU2(10)
RRAL AA(16),BB(4)

DIMENSION LSPAC(4),MSPAC(4)

REAL BH1(8),RH2(8),RH3(8),GG1(8),GG3(8),DTHG(8),VRT1(8)
REAL VRT2(B),COVT(8)

c
C  THIS PROGRAM COMPUTES ESTIMATES FROM BIVARIATE JOINT
REGRESSION(MODIFIED)
C  ANALYSIS
c
700 FORMAT(  'TREAT ENV  SYLD-INT  PYLD-INT ')
701  PORMAT(  'ITERATION °)
702 PORMAT(  'TRT MEAN(1) SENSTV(1) MEAN(2) SENSTV(2)')
703 PORMAT(  'ENV  EPFECT(1)  EFPECT(2)’)
704 PORMAT(  'EDF  RMS(1)  RMS(2) ERHO LANDAl  LAMDA2 ')
705 FORMAT(  '1. TREAT  MBAN(1) SENST(1) MEAN(2) SENST(2)
+2. 4X4 VARIANCE COVARIANCE MATRIX OF EFFECT AND SENSITIVITY')
706  PORMAT(’ ‘,'ON TVO VARIABLES IN ORDER OF EFFECT(1), SENSI
#+TIVITY(1),EFFECT(2),SENSITIVITY(2) AND ’)
707 FORMAT(‘ ',’3. VALUE OF CHIQUES D.Pe2 AND P-TRST STATISTIC
+D.F.=2,ERROR DF POR TESTING TVWO SENSITIVITES
+EQUAL TO UNITIES')
714  FORMAT(’ ',’EDF  RMS(1)  RMS(2)  ERHO LANDAl  LAMDA2 ')
715  FORMAT(’ ',’ENV EFF(1) COFF(2) VAR(EPP1) VAR(EFF2) COVAR')
VRITE(6,700)
NV-10
NL=8
ITRNO-3
NTOT=69
DEGFR=NTOT-NL-2#NV.+1
DO 10 I-1,NV
DO 10 J-1,NL
D(I,J)=0.
2(1,J)=0.
10 Y(I,J)=0.
C
DO 1 II.1,NTOT
READ(5,800) J,1,A,B
VRITE(6,801) 1,J,A,B
801 PORMAT(215,2F10.1)
Y(I,J)=A
Z2(1,J)=B
D(I,J)-1.
1 CONTINUE
800 PORMAT(11,12,X,F4.0,X,P4.0)
c
c INITIALIZE THE PARAMETERS
c
¢ THETA1 AND THETA2

SD=0.
SDY=0.
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SDZ-0.
SDYY«O0.
SDZ2-0.
DO 20 J=1,NL
Hl«0.
H2=0.
H3=0.
DO 30 I=-1,MNV
D1J«D(I,J)
YIJ=Y(I,J)
21J=2(1,J)
Hl«H1+D1J
H2=H2.DIJ*YI1J
H3«H3.DIJ*2Z1J
SDYY=eSDYYeDIJ*YIJUnYIJ
SDZZ2aSDZZ+DIJ*2IJ*2Z1J
SDYZ=SDYZ+DIJeYIJ*21)
CONTINUE
SD=SD+H1
SDY«SDY+H2
SDZ=SDZ+H3
TH1(J)=-H2/H1
TH2(J)=H3/H1
CONTINUE
DO 40 J=1,NL
TR1(J)=TH1(J)-SDY/SD
TH2(J)=TH2(J)-SDZ/SD

SIG1 SIG2 RHO
SIC11-(SDYY-SDY*SDY/SD)/SD
SIG22«(SDZ2-SD2Z*SDZ2/SD)/SD
SIG1«SQRT(SIG1l1)
SIG2=SQRT(SIG22)
SIG12=SIG1*S1IG2
RHO=(SDYZ-SDY+*SDZ/SD)/SD/SIG1/SIG2

START ITERATION
WRITE(6,701)
DO 2 ITR=1,ITRNO
R1HO2=1-RHO*RHO
WRITE(6,500) ITR

LEAST - SQUARE SOLUTION
WRITE(6,702)
DO 50 I=1,NV
SD=0.

SDY=0.
SDZ=0.
SDT10.
SDT2-0.
SDT11.0.
SDT12.0.
SDT22=0.
SDT1Y=0.
SDT12-0.

" »
b



e XeNeNeNeXs!

SDT2Y0.
SOT22.0.

DO 60 Jal,M

DIJ=i(1,J)

TR1J=TR1(J)

TR2J-TR2(J)

YIJ=1(1,J)

21Je2(1,J)

SD=8D+D1J

SDY«SDY01J*TY)
SDZ-5D8+DIJ*21)
SDT1-30T1+.DXJ*THY)
SDT2<8072+.01J+182)
SDT11=80T11.D1J¥101J*1HY)
SDT12307T12+D1)TRLI¥TR2)
SDT22.80T22+D1)4TR2)4182)
SDT1Y<8DT1Y+DIJ*TH1I*Y1)
SDT12«SDT12.D1)9TH1)*21)
SDT2Y=SDT2Y+D1J¥TR2J*Y1)
SDT22-80T22+D1J#TR2J*21J
CONTINUE

COMPUTE CORFFIENT MATRIX AA(4,4) ,VEBCTOR BB(4)

AA X - BB : X( TU1,BT1,TU2,BT2 ) POR ITH VARIBTY

AA(1)=SD/SIG11
AA(2)=SDT1/SIG11
AA(3)=-RBO*SD/S1G12
AA(4)=-RBO*SDT2/SIG12
AA(S)=AA(2)
AA(6)=SDT11/SIG11
AA(7)=-RHEO*SDT1/SIG12
AA(8)=-RHO*SDT12/SIG12
AA(9)=AA(3)
AA(10)=AA(T7)
AA(11)=5D/S1G22
AA(12)=SDT2/SIG22
AA(13)=AA(&)
AA(14)=AA(B)
AA(15)=AA(12)
AA(16)=SDT22/S1G22

BB(1)=(SDY/SIG1-RHO*SDZ/S1G2)/SIG]
BB(2)=(SDT1Y/SIG1-RHO*SDT12Z/S1G2)/SIG]
BB(3)=(SDZ/SIG2-RHO*SDY/SIG1)/SIG2
BB(4)=(SDT?2/S1G2 -RRO*SDT2Y/SIG1)/S1G2

IF(ITR.NE.ITRNO) GO TO 51
COMPUTE VAR COV MATRIX OF TAUl,BETAl,TAU2,BETA2
CALL MINV(AA,&,DDET,LSPAC,MSPAC)
TUL(1)=AA(1)*BB(1)+AA(S)*BB(2)+AA(9)*BB(3)+AA(13)*BB(4)
BT1(1)=AA(2)*BB(1)+AA(6)*BB(2)+AA(10)%BB(3)+AA(14)*BB(4)



52

51

50

80

TU2(I)=AA(3)*BB(1)+AA(7)*BB(2)+AA(11)*BB(3)+AA(15)*BB(4)
BT2(I)=AA(4)*BB(1)+AA(B)*BB(2)+AA(12)*BB(3)+AA(16)*BB(4)
WRITE(6,705)

VRITE(6,706)

WRITE(6,707)

VRITE(6,500) I,TUl(I),BT1(I),TU2(I),BT2(I1)

DO 52 IL.1,16

AA(IL)=R1HO2*AA(IL)

VRITE(6,503) (AA(IL),IL=1,16)

COMPUTE TEST STATISTIC TO TEST HYP : BETAl=BETA2«1
Blla(BT1(I)-1)#*%2
H22«(BT1(1)-1)%2
H12«(BT1(1)-1)*(BT2(1)-1)
CHISTAT«(H11*AA(16)-2.%H12%AA(B)+H22*AA(6))
CHISTAT=CHISTAT/(AA(6)*AA(16)-AA(B)**2)
FSTAT=CHISTAT*(DEGFR-2)/2./DEGFR
WRITE(6,503) CHISTAT,FSTAT
GOTO 50
CALL SIMQ(AA,BB,N,KS)
TUI(I)«BB(1)
BT1(I)=-BB(?)
TU2(1)=BB(3)
BT2(1)=BB(4)
WRITE(6,500) 1,TU1(1),BT1(1),TU2(I),BT2(1)
CONTINUE

COMPUTE THETA1,THETA2 ALMBDA1 ALMBDA2
SGL1=0.
SGL2=0.
SGL4=0.
SGH1=0.
SGH2-0.
DO 70 J-1,NL
H1=0.
H2=0.
H3=0.
Hé4=0.
HS5=0.
DO B0 1-1,NV
DlJ=D(1,J)
YIJT=(Y(1,J)-TUI(I))/SIG]
Z1JT=(Z2(1,J) TU2(1))7SIG2
Hl=H1+DIJABTI1(I)*(YIJT-RHO*Z21JT)
H2=H2+DIJ*BT1(I)*%*2
H3=H3+DIJ*BT1(I)*BT2(1)
H4«H4+DIJABT2(1)*(Z21JT-RHO*YIJT)
HS=H5+DIJ*BT2(1)**2
CONTINUF
HH1(J)=H1/SIG]
HH2(J)-H2/SIG11
HH3(J)=-RHO*HI/SIG]1?
GG1(J)=Hé4/SIG?
GG3(J)=H5/81G??
DTRGJI=HH?2 (J)*GGI(J)-HHI(J)x*2



SSLASGLAER2(J ) /0UNR)
m.w.cwmummmumm

SOR2-80K2+ { J(:-‘I J)+EE2(J)%a81(J)) /om0
"{M..Tl") ‘N"’g (rsesian

RT1(J J)/D%IR)
VET2(J)=R1 J)/ores)
COVY(J)--R1002 J)y/mel
CONTIRE

c COWNPUTS LAMBOAL LANEDAZ2
DETI0-00L1 *3GLA- 861248011
ALN1«(50L4*30N) - 8GL2*30N2 ) /DET 0
ALR2=(SCLI*80E1 +S6L1 28082 ) /DETIR

1~ COMPUTE TEETAL TEETA2
m ” J.‘pn
DETJ=OTRC(J)

ABl1-BE1(J)-AlN1
AB2«0G1 (J)-ALN2
TB1(J)=(0GI(J)*ABI J)*ABS)/08TJ
TR2(J)=(-ER3{J)*AB1.8R2(J)*AD2)/08Y)

CONTIIRE

c COMPUTS  SIONA] SIGNAZ RSO
1.0,
2.0,
511.0.
00 100 1e1,00
DO 100 Jel, ML
D1JeD(I,J)
BA=Y(I,J)-TU1(1)-B71(2)*TR1(J)
ES2(T,J)-TU2(1)-BTI(I)*Tu2(J)
R1a814D1J084%84
82-R2+D1)4R%8S
B12e012:.D1J904#03

100 CONTINGG

$1C11.81/00GM
$1G22-82/D8CPR
$1G1-80RT (81811)
$1C2-90RT(81822)
$1C12«81C1*81G2
RBO-12/SQRT(N1+K2)

c PRINT BSTINATES
: VRITR(6,703)
VRITE(6,501) (J,TH1(J),TH2(J),J=1,ML)
VRITR(6,704)
VRITE(6,502) DECPR,SIC1,SIC2,RE0,ALNL,ALN2
SO0 PORMAT(3X,14,4r13.6,/)
$01 PORMAT(3X,14,2r13.6,/)
302 PORMAT(3X,P6.1,3r13.6,/)
S03 PORMAT(1X,4F20.6,/)
2 CONTIMR

Mﬂ(:,;g)
VRITE(6, ) (J,THI(J),TR2(J),VRT1I(J),VRT2(J),0002(J
SO4 PORMAT(’ ',13,5716.4,/) ' YRT2(J),00V2(J) ,Jel , ML)
c
STOP
END
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RESULTS FROM BIVARIATE JOINT REGRESSION ANALYSIS

ENV

Pl Pk B s Puaid

8
8
8
8
8
8
8
8
T

1
TRT

0

{,
0713607

—
—

1 0

E
-476
-46

o LN BEo AL UL B -3 u)h;-dss

EDF

165.
254.
513.
71,
44 .
-67.

SYLD-INT
3804.0
3632.
3642,
3387.
3933.

. ocooo

3630.0
3410.0
4110.0
3868.0
3856.0
3490.0
1756.0
3850.0

1

ERATION

R MEAN(1)
1 .083509
? L075941
3 .071023
4 084898
5 0.
6
7
8
9

073373

076127
.061798
.N63166

065417

EFFECT(1)

239182
929966
288208
751143
0550972
NL60]
Q970741
Q6723

RMS(1)

42.0 5156.638184

8
8

742.

7
8

8
10

946.

7

1089.

10
1
8

SE
1
10

8.

4
9
13
0
Q
10

R.

-55
103
11
-3
48
16
9
0

PYLD- INT
50.0
15.

59.
3.

QOO0

26.
17.

54,
70.

46.
86.

CODO0OCOO0O0O0O

NSTV(1)
.458016
442776
044513
.610260
.729654
.134376
. 750457
078160
.079757
416056

EFFECT(?)
427218
. 7185881
.064734
.697899
954983
.735373
077755
.882253

RMS(2)

MEAN(2)
0.054952
0.044557
0.049939
0.055864
0.054450
0.051534
0.036175
0.031206
0.032848
0.055037

ERHO

SENSTV(2)
6.116528
7.624817
6.216131
5.188794
6.524384
6.016765
7.505774
0.041671.
0.105297
6.471583

LAMDAL
1047.782227 0.934605 0.464470

0.

LAMDA2
314934



m MBAN(1) SENSTV(1) MEBAN(3) SENSTV(2)
. TRERAT  MBAN(1) SENST(1) NEBAN(2) SENST(2)2. 4X4 VARIANCE
COVARIANCE MATRIX OF RFFECT AND SENSITIVITY ON TVO VARIABLES IN
ORDER OF BFPECT(1), SENSITIVITY(1),EPPECT(2),SEMSITIVITY(2) AND

3. VALUE OF CHIQUES D.F=2 AND F-TEST STATISTICD.P.«2,ERROR DF FOR
TESTING TVO SENSITIVITESBQUAL TO UNITTES

1 4314.158203 0.019814 813.131409 0.053144
3704971 . 000000 -0.000001 704627.687500 0.000000
-0.000001 0.000088 0.000000 0.000040
704627 .687500 0.000000 138773.953128 0.000000
0. 000000 0.000040 0.000000 0.000432
11673.588867 55%8.8%205%1
2 4245.956055 0.037712 765.47%9%2 0.099269
4238241.000000 -0.656576  805284.062500 -0.300109
-0.656576 0.000108 0.000234 0.000049
805284 .062500 0.000234 158%98.187%00 0.002076
-0.300109 0.000049 0.002076 0.000436
9399.317383  4475.865234
3 4333.304199 0.028750 B45.64465) 0.069024
4236385. 000000 0.459823 B805302.812500 0.181290
0.459823 0.000098 0.0044619 0.000038
805302.812500 0.004415 158603.218750 0.049650
0.181290 0.0000138 0.0496%0 0.000432
10578.157227 5037.217773
4 4385.912109 0.026704 826.632324 0.041362
3704971.000000 -0.000001  704627.687500 0.000000
-0.000001 0.000088 0. 000000 0.000040
704627 . 687500 0.000000 138773.95312% 0.000000
0. 000000 0. 000040 0.000000 0.000432

11470.688477 5462.232422



10

4225.834473
4256281 . 500000
-2.061648
804683.125000
0.937967
8730.912109

4061.154053
4256281 . 500000
-2.061648
804683.125000
0.937967
8302.250977

3853.708008
4950513. 000000
-1.517191
939062. 375000
0.708148
7529.534180

3663.057617
4980249. 000000
-2.828425
939424.437500
-0.155571
4893.307129

1940.963135
4980249.000000
-0 .828425
939424.437500
-0.155571
4981.141602

4219,336914
423824 3. 000000
-0.656576
B0S284.062500
-0. 300109
9713.272461

0.010732
-2.061656
0.000193
0.056379
-0.000088
4157.577148

0.060724
-2.061656
0.000193
0.056379
-0.000088
3953.452637

0.056742
-1.517187
0.000218
0.062540
-0.000102
1585.492676

.(047089
.828425
.000199
.005364
.000011
146240

OO0 COC0

233

0.038488
~2.828425
0.000199
0.005364
0.000011
2.924561

0.022228
-3.656576
0.000108
0.000234
0.000049
4625.368164

863.580933
804683 .125000
0.056380
158842.968750
-0.380732

843.862732
B04683.125000
0.056380
158842.968750
-0.380732

681.206177
939062.437500
0.062539
185258.531250
-0.369564

664.598206
939424.437500
0.005364
185645.343750
1.249682

705.348328
939424.437500
0.005364
185645.343750
1.249682

917.140991
805284.062500
0.000234
158598.187500
0.002076

0.068675
0.937967
-0.000088
-0.380732
0.000592

0.038229
0.937967
-0.000088
-0.380732
0.000592

0.070851
0.708143
-0.000102
-0.369565
0.000600

0.047350
-0.155561
0.000011
1.249683
0.002544

0.065157
-0.155561
0..000011
1.249683
0.002544

0.088944
-0.300109
0.000049
0.002076
0.000436



ENV RFPECT(1) EFFECT(2)
1-54898.308594 -2664.604248
2-12810.079102 7388.790039
3 46723.957031  772.448120
4 46823.808394 2033.733765
5 19125.273438 -4006.521729
6 4786.783691 -2887.911865
7 -5083.293457 -304.017914
B-44668.136719 -331.910706

EDF RM5(1) RNS(2) ERRO LAMDAL LAMDA2
42.0 929.980164 228.796997 0.724956 0.000000 -0.000002
ENV EFF(1) COFF(2) VAR(EFEL) VAR(RFF2)
COVAR

1 -54898.3086 -2664.6042 2692891648.0000 14343063.0000
186632416.00

2 -12810.0791 7388.7900 454860608.0000 3937053.7500
36574120.00

3 46723.9570 772.4481 328102080.0000  3441949.7300
29163134.00

4 46823.8086 2033.7338 432111360.0000 1931962.2300
35042480.00

S 19125.2734 -4006.5217 328102080.0000  3443949.7300
29163134.00

6 4786.7837 -2887.9119 328102080.0000  1443949.7300
29163134.00

7 -5083.2935 -304.0179 328102080.0000  3443949.7300
29163134.00

8 -44668.1367  -3131.9107 410610208.0000  63%0227.0000
46110668.00



PROGRAX FOR VEIGHTED BIVARIATE JOINT RBGRESSION ANALYSIS

RBAL D(10,8),Y(10,8),2(10,8)

REAL TH1(8),TH2(8),BT1(10),TU1(10),BT2(10),TU2(10)

REAL AA(16),BB(4),RHO(8),S1G1(8),51G2(8),SI1G12(8),REBP(8)
DIMENSION LSPAC(4),MSPAC(4)

REAL HH1(8),HR2(8),RA3(B),GG1(8),GG3(8B),DTHG(B),VRT1(8)
REAL VRT2(8),COVT(8)

c

c THIS PROGRAM COMPUTES ESTIMATES FROM BIVARIATE JOINT
REGRESSION(MODIFIED)

C ANALYSIS .
c

701 PORMAT(' *,’'TRT ENV VAR] VAR2 REPS’)
702 PORMAT(' ','ENV ENS(VAR]) EMS(VAR2) ERHO EDF')
703 PORMAT(' ','TRT MEAN(VAR]) SENST(VAR]1) MEAN(VAR2) SENST(VAR2)’)
704 PORMAT(* ','ENV  EFF(VARL) EPF(VAR2)')
705 PORMAT(' ','EDF LAMDA! LAMDA2')
706  PORMAT(' ',’1l. TREAT MEAN(1) SENST(1) MEAN(2) SENST(2)
+2. 4X4 VARIANCE COVARIANCE MATRIX OF EFFECT AND SENSITIVITY')
707  FORMAT(' ','ON TWO VARIABLES IN ORDER OF EFFPECT(1), SBNSI
+TIVITY(1),EFFECT(2),SENSITIVITY(2) AND ')
708  FORMAT(' ’,’3. VALUE OF CHIQUES D.F«2 AND F-TEST STATISTIC
+D.F.=2,ERROR DF FOR TESTING TVWO SENSITIVITES
+EQUAL TO UNITIES’)
715  FORMAT(' ','ENV COEF(1) COFF(2) VAR(EFF1) VAR(EFF2) COVAR')
NV«10
NL-8
ITRNO=4
NTOT=69
DEGFR«NTOT-NL-2%NV.+]
DO 10 I«1,NV
DO 10 J«1,NL
D(1,J)s0.
Z(1,J)=0.
10 Y(1,J)s0.

VRITE(6,701)
DO 1 II=1,NTOT
READ(5,800) J,1,A,B,C
WRITE(6,801) I1,J,A,B,C

801 FORMAT(215,3F7.1)
Y(I'J)'A
2(1,J)=B
D(I1,J)=1.
REP(J)=C

1 CONTINUE
800 FORMAT(I1,I?,X,P4.0,X,F4.0,6X,F1.0)
C READ VARIABLE VARIANCES AND CORRELATIONS

WRITE(6,702)
DO 2 JL=1,NL
READ(5,802).J, H1,H? ,H3 H4
WRITE(6,803) J,R1,H2,H3,Hé
R33a(1-H*H3)/REP(J)



s NeNe]

SIG1(J)=H33*N1
SIG2(J)=H3I*A2
RRO(J) =R
SIG12(J)=R3II*SORT(H1*R2)
2 CONTINUE
802 PORMAT(I1,X,P6.0,X,P5.0,X,F7.5,X,r2.0)
803 FORMAT(4X,I5,F10.1,F10.1,112.6,78.1)

$D-0 INITIALIZE THE PARANETERS THNETA] TEETA2

SDYO0.

SDZ«0.

DO 20 J«1,NL

H1.0.

H2=0.

H3<0.

DO 30 I«1,NV

D1Je«D(I,J)

YIJ=Y(I1,J)

Z21J=2(1,J)

Hl=H1+D1J

H2=H2+DIJ*Y])

H=H3+DIJ*21J)
30 CONTINUE

SD=SD+H1

SDY=SDY+H2

SDZ=SDZ+H]

TH1(J)=H2/H]

TH2(J)=H3/R1
20 CONTINUE

DO 40 J-1,NL

TH1(J)=TH1(J)-SDY/SD
40 TH2(J)=TH2(J)-SDZ/SD

START ITERATION
DO 2222 ITR=1,ITRNO
VRITE(6,499) ITR

LEAST - SQUARE SOLUTION
VRITE(6,703)
DO 50 I«l,NV

SDYZT1=0.
SDYZB1=0.
SDYZ2T2=0).
SDYZB2.0).

Al=0.
A2=0.
A3=0.
A4=0).
A6=0.
A7=0.
AB=0.



OO0

60

Al11<0.
A12+0.
Al16=0.

DO 60 J«1,NL
RHOJ=RHO(J)
SIG1J=SIG1(J)
SIG2J=S1G2(J)
S1G12J.81G12(J)
DIJ«D(I,J)
TH1J=TH1(J)
TH2J=TR2(J)
YIJeY(I1,J)
21J«2(1,J)

SDYZT1.SDYZT1.DIJ*(YIJ/SIG1J-RHOJ*Z1J/S1G12J)
SDYZB1+SDYZB1+DIJ*TH1J*(YIJ/SIG1J)-RHOJ*Z1J/SIG12J)
SDYZT2=SDYZT2+DIJ*(Z1J/S1G2J-RAOJ*YIJ/SIG12J)
SDYZB2.SDYZB2+D1J*TH2J*(21J/S1G2J-RROJ*YIJ/SIG12))

Al=A1+DIJ/SIG1J
A2=A2+DI1J*TH1J/SIG1J
Ale«A3-DIJ*RHOJ/SIG12J
Ad=A4-DIJ*RHOJ*TH2J/SIG12J
A6=A6+D1J*TH1J*TH1J/SIG1)
A7=A7-DIJ*TH1J*RHOJ/SIG12J
AB=AB-DIJ*RHOJ*TH1J*TH2J/S1G12J
All1«A11+D1J/SIG2J
A12=A12+DIJ*TH2J/SIG2J
Al6=A164DIJ*TH2J*TH2J/SIG2J
CONTINUE

COMPUTE COEFFIENT MATRIX AA(4,4) ,VECTOR BB(4)

AA X - BB : X( TU1,BT1,TU2,BT2 ) POR ITH VARIETY

AA(1)=Al
AA(2)=A2
AA(3)=A3
AA(4)=Ad
AA(5)=A2
AA(6)=Ab
AA(7)=A7
AA(B)=AB
AA(9)=A3
AA(10)=A7
AA(11)=Al1
AA(12)=A1?
AA(13)sAd
AA(14)=AB
AA(15)=A12
AA(16)=A16

BB(1)=SDYZT1



51

50

BB(2)=SDYZBI
BB(3)«SDYZT?
BB(4)-SDYZB2

IF(ITR.NE.ITRNO) GO TO S}

COMPUTE VAR COV MATRIX OF TAU1,BETA1,TAUZ,BETA2
CALL MINV(AA.4,DDET,LSPAC,MSPAC)
TUL(T)=AA(1)*BB(1)«AA(S)*BB(2)+AA(9)*BB(3)+AA(13)*BB(A)
BTI(I)«AA(2)*BB(1)+AA(6)*BB(2)+AA(10)*BB(3)+AA(14)*BB(4)
TU2(T)=AA(3)*BB(1)+AA(7)*BB(2)+AA(11)*BB(1)+AA(15)*BB(4)
BT2(I)eAA(4L)*BB(1)«AA(B)*BB(2)+AA(12)*BB(1)+AA(16)*BB(4A)
VRITE(6,703)
VRITE(6,500) I,TU1(I),BT1(1),TU2(1),8T2(1)
VRITE(6,706)
VRITE(6,707)
VRITE(6,708)
VRITE(6,503) (AA(IL),ILe1,16)

COMPUTE TEST STATISTIC TO TEST HYP : BETAleBETA2el
H11a(BT1(1)-1)##2

H22«(BT1(1)-1)##2

H12~(BT1(1)-1)*(BT2(I)-1)
CHISTAT.(H11*AA(16)-2.*H12%AA(B)+H22%AA(6))
CHISTAT~CHISTAT/ (AA(6)*AA(16)-AA(B)**2)
PSTAT=CHISTAT*(DEGFR-2)/2./DEGFR
VRITE(6,503) CHISTAT,FSTAT

GOTO 50

CALL SIMQ(AA,BB,4,KS)

TU1(1)-BB(1)

BT1(I)=BB(2)

TU2(1)=BB(})

BT2(I1)=BB(4)

VRITE(6,500) 1,TU1(1),BT1(1),TU2(1),BT2(1)
CONTINUE

COMPUTE THETA1,THETA2 ALMBDA1 ALMBDA2
SGL1=0.
SGL2=0 .-
SGL4=0.
SGH1s0.
SGH2=0.
DO 70 J-1,NL
SIG1J=SIG1(J)
SIG2J=SIG2(J)
S1G12J=-S1612(J)
RHOJ=RHO( )
H1=0.
H2=0.
H3=0.
Ré4=0.
H5=0.
DO 80 1-1.NV
D1J=D(1,J)
YIJT=Y(I.J) TUI(D)
21JT=2(1,J) TU2(D)



80

70

90

2222
499

501

502
503

504

Bl=H1+DIJ*BT1(1)*(YIJT/SIG1J-REOJ*ZIJT/SIG12J)
B2=H2+4DIJ*BT1(I)#*2

B3=H3+DIJ*BT1(I)*BT2(1)
B4=R4+DIJ*BT2(1)*(ZIJT/S1G2J-RAROJ*YIJT/SIG12))
H3«B5+DIJ*BT2(1)**2

CONTINUE

BH1(J)=H]

HH2(J)=H2/S1G1)

HH3(J)=-RAROJ*H3/81G12)

GG1(J)=H4

GG3(J)=H5/81G2J

DTHGJ=HH2 (J)*GG3(J)-HH3I(J)*n2

DTHG(J ) =DTHGJ

SGL1aSGL1+GG3(J)/DTHG)

SGL2«SGL2+HH3(J)/DTHGJ

SGL&4«SGL4+HR2(J)/DTHGJ
SGH1=SGH1+(GG3(J)*HR1(J)-HR3I(J)*GG1(J))/DTHC)
SGH2aSGH2 + (~-HH3(J)*HH1 (J)+HH2(J)*GG1(J))/DTRGJ
IF(ITR.NE.ITRNO) GO TO 70

VRT1(J)=GG3(J)/DTHGJ
VRT2(J)=HH2(J)/DTHGJ
COVT(J)~-HH3(J)/DTHGJ
CONTINUE

COMPUTE LAMBDA1 LAMBDA2
DETSG=SGL1*SGL4-SGL2*SGL2
ALM1+(SGL4*SGH1+SGL2*SGH2) /DETSG
ALM2=(SGL2*SGH1+SGL1*SGH2)/DETSG

COMPUTE THETAl THETA2
DO 90 J=1,NL
DETJ=DTHG(J)

ABl1=HH1(J)~ALM]

AB2+GG1(J)- ALM2
TH1(J)=(GG3(J)*AB1-HR3(J)*AB2)/DETJ
TH2(J)=(-HH3(J)*AB1+HH2(J)*AB2)/DETJ
CONTINUE

PRINT ESTIMATES
VRITE(6,704)
WRITE(6,501) (J,TH1(J),TH2(J),J=1,NL)
WRITE(6,705)
WRITE(6,502) DEGFR,ALM1,ALM2
CONTINUE
FORMAT (10X, ' ITERATION NO IS ', 14)
FORMAT(10X,14,4F13.6)
FORMAT(10X,14,2F13.6,/)
FORMAT(10X,F6.1,5F13.6,/)
FORMAT(15X,4F13.6,/)
VRITE(6,715)
WVRITE(6,504) (J,TH1(J),TH2(J),VRT1(J),VRT2(J),COVT(J),J=1,NL)
FORMAT(10X,14,5F13.6,/)

sTop
END

bs

N



RESULTS FROM VEIGHTED BIVARIATE REGRESSION ANALYSIS
TRT ENV VARI] VAR2 REPS

1 1 3804.0 850.0 4.0
2 1 3632.0 B815.0 4.0
3 1 3642.0 742.0 4.0
& 13387.0 759.0 4.0
10 1 3933.0 B843.0 4.0
1 8 3630.0 826.0 3.0
3 8 3410.0 1077.0 3.0 .

4 8 4110.0 946.0 3.0
S 8 3868.0 754.0 1.0
6 8 3856.0 1089.0 3.0
7 8 3490.0 1070.0 3.0
8 8 175.0 1146.0 3.0
9 8 3850.0 886.0 3.0

ENV EMS(VAR1) EMS(VAR2)  ERHO EDF

1 288105.0 83432.0 -0.309180  12.0

2 175595.0 36037.0  0.377730  21.0

1 409756.0  139556.0  0.123410  27.0

4 751131.0  31301.0 -0.171760  14.0

S 224484.0 22618.0 -0.088670  1B8.0

6 417459.0 26929.0  0.215110  18.0

7 138626.0 70525.0  0.159310  18.0

8 S517584.0  34232.0  0.359790  14.0

ITERATION NO IS : 1

TRT MEAN(VAR1) SENST(VAR1) MEAN(VAR2) SENST(VAR2)

1 4410.149414 0.633202 804 .555481 0.812163
2 4370.5786113 1.121467 777.204529 1.340350
3 4418.928711 1.021170 795, 386780 0.936854
4 4421.537598 1.148939 809.216797 0.654362
5 4276.890137 N.981668 887.717102 0.886410
6 4298.751953 1.465754 879.365540 0.786262
7 4375.071289 1.371924 664.105713 1.200050
B 4289.876465 0.781387 727.087402 1.096903
9 4478.261184 1.005689 745.597718 1.184621
10 4262.130371 0.765908 240.474304 1.147738

TR
v J



ENV

W~~~ AU WA

EFF(VARL)

-680.271606
-48.514023
935.904175

1065.739258

-337.764038
-98.690483

-309.886658
-526.516663

EDF

4

1.

2.0
TREAT

"Oo

LAMDA1
002652

MEAN(1)

EPF(VAR?)
-17.531906
389.296326
-33.037010
29.910137

-429.506134
-203.827301

-51.605736
196. 301590

LAMDA2
0.014029

SENST(1)

MEAN(2)

TESTING TVWO SENSITIVITESEQUAL TO UNITIES

1 41393,
10449.
5.

w19,

1.

16,

24340,
10851,

“.

Al

.BUl6R6
L440681

178223
613281
010652
4928549
7955009
152014

Q97070
112813
26405
w7621

662598
AvédBaux

175306

445435

L9849
67821

0.
o
0.
0.
-},

]

1,
264052
L0041 304
466760
0.
.20984R

4
0
i

{1

0
Y

603704
010652
039584
23626}
000196

691435

(68208

000y Ny

LA11250
175300
(.
(.
(.
(o,

51ubu
786708
000319
32290

1502.

822.096619,
409. 492859

0.236263

1300.429810

0.017952

815.920471
424.467621

0.466766
154492
0.410645

811.546570
655.445415

0.786708

1508.465698

().089977

SENST(2)
2. 4X4 VARIANCE COVARIANCE MATRIX OF EPFECT AND SENSITIVITY

ON TVO VARIABLES IN ORDER OF EFPECT(1), SENSITIVITY(1),
EFPECT(2),SENSITIVITY(2) AND

3. VALUE OF CHIQUES D.Fs=2 AND P-TEST STATISTICD.F.«2,ERROR DF POR

0.799379
1.795509
-0.000196
0.017952
0.012955

1.361463
1.891686
0.000124
0.410643
0.013730

0.953790
1.989921
0.000319
(.089977
0.012990



4 4395,

10449

5 4234

6 4242,
11665.
0.

613.
.062043
23.

2

7 4329,
12722.
5.

843.

2

8 4259.
15900.
). 616525
691.
)

0

751953

.613281
.010652
409.
< 795509
.031814

492859

.846191
11665.
7511354
613.

2.062043
-0.

522461
259338
000642

588867
522461
7511354
2593138

020069

211934
694336
065219
162903

2.181178
13.

895811

741699
554688

765076

2.017512
T 430356

1.142130
3.010632
0.039384
0.236263
-0.000196
0.967530

1.003077
0.751354
0.054601
-0.388710
-0.001127
-0.000306

1.495584
0.751354
0.054603
-0.388710
-0.001177
10.961938

1.39013%6
5.065219
0.07131352
0.085593
-0.000793
6.617053
0.764733
0.616525
0.055%024
-0.96572%
.0.004298
1.157312

§24.
409.
0.
1300.
0.

903

B891.
61].
-0.
1414.
.020587

682

1652
0

747.

691

313842
492839
236263
429810
017952

. 900208
611.
~0.
1414,
0.

259338
388710
292358
020587

408447
259338
388710
292358

. 625000
B4,
.085593
.03979%
.087918

162903

960083

. 765076

-0.
2207.
.322198

965725
198975

0.6350741
1.793509
-0.000196
0.017952
0.012933

0.848344
2.06204)
-0.001177
0.020587
0.013036

‘0.778268
2.062043
-0.001177
0.020%87
0.013036

1.217370
2.181178
-0.000793
0.087918
0.013058

1.116490
2.017512
-0.004298
4.322198
0.036425



ENV

1
2
3
4
5
6
7
8

EDF
42.0

ENV

[» BRI WY RS

9 4432.650879
15900.554688

0.616525
691.765076
2.017512
0.033051

10 4248.677734
10851.132813

4.264052
424,467621
1.891686
7.20R717

EFF(VAR])
-754.551208
-21.961470
958.229492
1021.054321
-326.958008 -
-96.310923 .
-282.4810%64
-497,011139

LLAMDA]
-(.000294

COEF(1)

-754.551208
-21.961470
958.229492

1021.054321
326.95800R
-96. 319923

-282.481964

-497.011139

1.022369  755.8028%6
0.616525 691.765076
0.055024 -0.965725
-0.965725 2207.198975
~-0.004298 4.322198
0.015738
0.727827 973.614807
4,264052  424.467621
0.041304 0.466766
0.466766 1502.354492
0.000124 0.410645
3.432722
EFF(VAR?)
-43.577530
576.533020
-60.778042
26.092342
440.023529
219.002457
-42.747337
203.503693
LAMDA?
0.000669
COFF(2) VAR(EFF1)
43.577530 16614.724609
576.533020 4549.224609
-60.778042 9218.521484
26.092342 30352.837891
440,0235%29  6739,500977
2219.002457 12476.149414
-42.747337  4153,405273
203.503693 18046.164063

1.103348
2.017512
-0.004298
4.322198
0.036425

1.165373
1.891686
0.000124
0.410645
0.013730

VAR(BFF2)
3978.930195
1105.524170

944.176025 °

1288.215454
720.445557
853.869690

2241.853760

1552.462524

COVAR

-2376.
7195.
343.

-993,

-184.
661.
457.

1808.

548340
287048
013824
176819
075211
455750
986725
043823
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PROGRAN FOR INCOMPLETE BLOCK DESIGN ANALYSIS

‘REFE/NID=B80C ,NUNN-BOO, PRINT.Z* KUIPERSE
'UNITS’ $ 60
*FACT' BLOK S 5 : TREAT § 16
*SCAL’ NVe4
‘SET' PPSET~1,1,12 : QOQOSET.2,12,13
*SCAL’ NUNITS«60
*SCAL’ NBLOK«S : NTREAT.16
*VARI' TREATNUM.1...1¢
"READ/P’ BLOK,TREAT,VARIABLE(1...NV)
"FOR* 2Z-VARIABLE(1)
'SET' YSET«Z22
' * PROGRAMME FOR KUIPER-CORSTEEN INTERACTION
GENERATE INCIDENCE MATRIX FROM BLOCK AND TREATMENT STRUCTURE’'
‘MATR’ NMAT S NTRFAT,NBLOK
:JR,RVEC S NTREAT.!
: JKL,KVEC S NBIOY, S
*SCAL’* H1,HZ2 H!
"CALC’ NMAT -
*CALC' FLBLOF - FLOAT(BLOF): FILTRFEAT: FLOAT(TREAT)
"FOR’ 1-1.. . NUNITS
*COPY' H] FLBLOKSI:HY? FLTREATS!
"CALC’  H3I-H1.(H? 1)*NBLO¥
: ELEM(NMAT;HR3)~-FLEM(NMAT:Hi)s1
‘REPE’
**CALCULATF REPLICATION AND BLOCY S12F VECTORS''
‘CALC’ JR-1:1F
RVEC=PDT (NMAT; JK)
KVEC-TPDT(NMAT; IP)
*SCAL" NOBS
*CALC’ NOBS SUM(RVE()
‘CALCY RVEC 1/BVEC
: FVE( | FVFS
"VARI* POINTISNTREAT: POINTISNBL OF

[

COMPUTE o VECTOR OF AUBJUSTED TOTALS
‘SCAL' GRMN, (VY
"CALC’ GRMN-MEAN(YSFT)
'MATR’ OVEC, TRTOTSNTREAT, 1:BELTOTSNBLOK, |
"FOR* 1-1...NTRFAT
"REST' YSETSTREAT |
‘CALC’ H1=SUM(YSET)
:ELEM(TRTOT;1)-HI
"CALC’ H1=1+(1 1)*NTREAT
: ELEM(POINT1; 1) -H?
'REPE’
*FOR’ J=1...NBLO¥
‘REST’ YSETSBLOFK.-J
*CALC’ H1=SUM(TYSET)
:ELEM(BLTOT; J)-H]
*CALC' H1-J.(J 1)*NBLO¥
ELEM(POINT?: J)-H]



'REPE’

‘REST' YSET

*SET' NITER«5

"MATR’ U(1) S NBLOK,NTREAT

tV(1),CINV S NTREAT,NTREAT

"MATR' TRNMATSNBLOK,NTREAT

'CALC TRNMAT-TRANS(NMAT)

‘MATR RMATSNTREAT ,NTREAT :KMATSNBLOK ,NBLOK
'CALC RMAT-0 :KMAT-0

*COPY RMATSPOINT1sRVEC:KMATSPOINT2KVEC
‘CALC QVEC«TRTOT-PDT(PDT(NMAT; KMAT);BLTOT)
: V(1)=RMAT 1/NOBS:CINV.0

'FOR’ 1lel...NITER

"CALC’ U(1)=PDT(PDT(KMAT;TRNMAT);V(1))
tCINVeV(1)+CINV

*JUMP’ LBI*(11.EQ.NITER)

‘CALC’ V(1)-PDT(PDT(RMAT;NMAT):U(1))
'LABE’ LBl 'REPE’

'

PSUEDO-ESTIMATES OF TREATMENTS EFFECT
"MATR' TRTMN,TREFFSNTREAT, ]
'CALC' TREFF PDT(CINV;OVEC)+GRMN
: TRTMN- RVEC*TRTOT
*SCAL’ SS(1,7,3,4,5),M5(1,2,3,4),DF(1,2,3,4) ,VRAS
"CALC’ SS(1) TPDT(QVEC;TREFF):SS(?) TPDT(BLTOT; PDT(KMAT;BLTOT))
: SS(5)«NOBS*GRMN*#2:SS(2)-SS(2)-SS(5):55(4)=SUM(YSET*YSET)-SS(5)
: SS(3)=8S(4) SS(1)- 9“(’) DF(1)=NTRFAT-1:DF(2)«NBLOK-1 :DF(4)=NOBS-1
: DF(3)=DF(4)-DF(1)-DF(2)
: MS(1)- Qq(l)/DF(]) MS(?)-SS5(2)/DF(7):MS(3)=SS(3)/DF(3): VRAS-HS(I)/HS(3)

"HEAD’ HHX- ANALYSTS OF VARIANCE

"HEAD’

HX-/" ... e e e e  m———  ——————————— = = = '
"HEAD HY-'' SOURCE OF VARTATION DF SS MS
VRATIO" !

"HEAD X(1)-*’ BLOCKS (IGNORING TRTS) '

"HEAD X(2)- ' ENTRIES (ELIMINATING BLOCKS) '

'"HEAD X(3) '’ VITHIN ENTRIES (ERRCR) '’

'HEAD X(4):-'" TOTAL '’

‘HEAD X(5)-'' TOTAL OBSERVATIONS ‘'

"HEAD X(6)-'' TREAT NUM  UNADJMN ADJMN SE(ADJMN) '’
'PRIN  HHX

'PRIN HX

'PRIN HY

"PRIN  RX

'PRINT/C,LABR-1" X(1),DF(2),85(2),MS(2) S 0,12.0,10.3,9.3
*PRINT/C,LARR-1' X(2),DF(1),S85(1),MS(1),VRAS § 0,6.0,10.3,2(9.3)
: X(3),DF(3),SS(3).MS(3) S 0,12.0,10.3,9.3
*PRINT/C,LABR-1" X(4),DF(4),S5(4) § 0,29.0,10.3

‘PRIN’ HX

*SCAL’' 1POS,PPOS,0POS, PQPOS, SED

‘VARI' SE S NTREAT

*FOR’ I-1...NTREAT

"CALC' TPOS=14(1 1)*NTRFAT

*CALC’ IPOS:ELEM(CINV;IP0S)

~ ~ -



*CALC’ TPOSsSORT(IPOS*MS(1))

*COPY* SESI:IPOS

‘REPE’

*POR’ PP«PPSET : 00=Q0SET

‘CALC’ PPOS-PP.(PF 1)*NTREAT

‘CALC® QPOS=Q0+(00) 1 )*NTRFAT

*CALC’ PQPOSePP«((Q0-1)*NTREAT

*CALC’ SBD-ELEH(CINV:PPﬂS)oELBN(CINV;OPOS)—Z*ELEH(CINV:PQPOS)
"CALC’ SED=SQRT(MS(1)+*SED)

*PRIN/P' PP.OO,SED S 10.0,10.0,10.4

*REPE’

*CALC’ CVX=100*SORT(MS(1))/GRMN

*HEAD' H(3)-'' GRAND MEAN ‘'

*HEAD’ H(4)='’' COEFFICIENT OF VARIATION *°

*PRIN/C,LABR~1" X(5), NUBS § 0,16.0

*PRIN/C,LABR-1' H(3}),GRMN § 0,26.1

‘PRIN/C,LABR. 1’ H(4),CVX $ 0,12.1

*PRIN’ X(6)

*PRINT/P,LABR.1,1.AB 1* TREATNUM,TRTMN,TREFF,SE S 10.0,3(10.3)
‘REPE’
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1 1 Jabl R47 R4R 9
] 21787 L0a e 27
1 3 7344 'ORB O B/ 80
1 4 2450 V1Y 6d! 34
1 RN (R B 5 S R R A B 63
1 bo2459 1200 Ko 77
1 S L DAY S I A 6f
1 R 24149 oo (1Y |
1 G 25010 Ll e 14, ¢
1 100 25k 7 L4e 't RBYC 71
1 11 Po6ée 2701 IIRTY A
y) 1 1784 D28 k7 ¥
2 ot Daan 1oR) 47
2 TOUARG 0 e ) Ri."
p) A R T T T B
<l Totee T e 1A 6"
2 € TR%A D6 NH R
2 YooK D9 HRY ¢,
2 R 21 3R] 1000 77
n 0 DG YRR TUR 1,14
2 1o doanl DT 14 65
2 11 1487 2477 576 1¢1
k) Vo olael a7 f 2 k!
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OQUTPUT FROM INCOMPLETE BLOCK DESIGN ANALYSIS

IDENTIFIER
VARIABLE(1)
VARIABLE(2)
VARIABLE( 3)
VARIABLE(4)

MINIMUM

4

SOURCE OF VARIATION

1284
2096
77.0
0.00

BLOCKS (IGNORING TRTS!
ENTRIES (ELIMINATING BLOCKS)
WITHIN ENTRIES (ERROR!

TOTAL

12

12
13

TOTAL OBSERVATIONS

GRAND MEAN

COEFFICIENT OF VARIATION

TREAT -NUM

[ - S UV N )

B

9
10
11
12
13
14
15
16

189 'CLOS’

INADIMN

1h5E,
2127,
2636,
2701.
1901.
2480.
2302.
2420.
2354,
2328.
2223,
2105.
3085.
1767.
2477,
3020.

200
400
400
20¢
200
400
400
000
200
200
000
000
000
000
000
000

‘MEAN

2302
2966

8l6.1

5

ANALYSIS OF VARIANCE

ADJMN

1658.
2127,
2636,

2701
1901

2480.

2302

2420,
2354.
2328,
2223.
2059.
32089,
1673.
2519,

2991

skirarsr END OF KUIPERSE.
AT LINF 70 (315186 LEFT)

200
400
400
. 200
. 200
400
. 400
000
200
200
000
147
506
876
691
. 780

5.11

DF

4 136992.000 34248.000

MAX TMOM
3380
3759

137¢.0
100.00

83

VALUES
60
60

60
60

MS

MISSING

OO OO

VRATIO

15 6326060.500 421737,37% 1.917
40 B801748.000 220043.703

59 15264800.000

SED 296.6774

SED 529.202)

SED 692.8878

60

2302.0
20.4

SE(ADIMN)

200.
200.
200.
200.
200.
200.
200.
200.
200,
200.
200,
482.
482.
482.
482.
482.

852
BS?2
852
852
8.2
852
852
852
852
852
852
057
057
057
057
057

MAXIMUM OF 12494 DATA UNITS USED



PROGRAM POR SINPLE, TRIPLR, QUADRUPLE, AND BALANCED LATTICES

‘refe/nunn=300,nid=300' SQLAT
‘units’ $ 243
"fact’ SREP § 1.243(1):UREP § 3+81(1...))
: PLOT $ 9=(1...9)27:TREBAT § 81: BUR $ 9«(9(1...9))3
‘input’2
‘read/P’ TREAT,YLD
‘FOR’ YSET=-YLD
'‘scal’ SR : ZERO-O : ONE.1l : TVO=2 : THRRE-] : TER-10
‘scal’ S81,DF1,DF2,BU,FZ,R,K,VR,SEDO,SED1, SEDA,MM,CV,RENS, SSS,RPFIR
‘scal’ LB1,LB2
‘assi’ KK«YSET $§ ONE
‘vari’ ADJMNS,RS,F § KK
‘vari’ OATM,RMK,TRBATNO § TREAT
‘head’ HX=''PITTED VALUES'’

: RYe’’RESIDUALS’’

! PO«’' 'TREATHENTS CONCURRING ZERO TIMBS''

: Pla’/TREATMENTS CONCURRING ONCR'’

P2« 'TREATMENTS CONCURRING' '

P3«’' TIMES''

P4’ 'AVERAGR''

P5«’' EFFECTIVE ERROR MBAN SQUARE '’
P6=’' STANDARD ERROR '’

P7='* COEFPICIENT OF VARIATION '’

: P8«'' EFFECIENCY OF THIS DESIGN OVER RBD '
‘table’X $ SREP,UREP,BVR,PLOT : BZ $ SREP,UREP,BWR
'cale’ OATM=ONE S RNK«CUM(OATM)

S F=FLOAT(SREP) S SR=MAX(F)

S FP=(FLOAT(UREP) ONE)*SR.F
rgrou’ REP=INTPT(F)
'calc’ F=FLOAT(TREAT)
‘tabu’ F ; X
‘equa’ FeX
'grou’ TRTINTPT(F)
'set’ YS = YSET
'calc’ ADJMNS.YS
'bloc’ TREAT/REP
'‘treat’ REP + REP.BVR//(SREP*UREP+BWR)
'anova/acon=21,pr=TEN’ YS ; OUT=AOV ; PVAL=F ; RES=RS
‘extr/stra=TWO’' AOV : REP+BVR«(SREP*UREP).BVR $§ BFF=BD(3,1,2,4,5) ;

$S=5Q(3,1,2,4,5) ; DF«DQ(3,1,2,4,5)

‘extr’ AOV ; TREAT.REP S SS=SS2 ; DP=DF2
‘calc’ BZ<BD(1)+BD(2)+BD(4)+BD(5)

$ S§S1=SQ(1)+SQ(2)+5Q(4)+SQ(S)

$ DF1=DQ(1)+DQ(2)+DQ(4)+DQ(5)

S ADJMNS<REPMV(F)

S 8SS«(SS8145582)/(DF1+DF2)
'bloc’
‘trea’ UREP+UREP.BWR
‘anov/scon=23,pr-TEN’ ADJMNS ; OUT=AOV2
‘eutr’ AOV2 ; UREP.BWR § SSaBU
‘tabu’ ADIJMNS ; X

: 100



‘equa’ UNADJMNS:X
"bloc’
‘treat’ TRT
‘anova/pr«0ONE,acone24,SE«N’ UNADJNNS: OUT=AOV3
‘extr’ AOV): TRT S MEAN=UATM
‘calc’ SS1.SS1/DF1 § $S2.882/DF2

S ReDQ(3)+ONE § K<ONE+DF1/R

S F2=(5S1-SS2)/((R-SR)Y*SS1+(SR-ONE)*SS2)

S FZ<F2*(SS]1.(T.SS?) + Z2ERO*(SS1.LE.SS2)
‘calc’ XeX-FZ*BZ*(R SR)
‘equa’ ADJMNS.X
‘bloc’
‘treat’ TRT
‘anova/pr=0ONE,sewn,acons22’ ADJMNS ; OUT«AOV]
‘extr’ AOV! ; TRT S MEANATM
*EQUA’ OATM«ATM
"CALC’' OATM- -OATM
'CALC' TREATNO-RN¥
"CALC’' TREATNO=ORDER(TREATNO;0ATM)
"CALC’ OATM<ORDER(OATM)
"CALC' OATM- OATM
‘CAPT’
v ORDERED ADJUSTED TREATMENT MEANS

ORDER TREATNO ADJUSTED MEAN
*PRIN/P,LABC=1,LABR-1’ RNF,TREATNO,0ATM § 13.0,13.0,13.3
'CALC' FZ2=FZ/K
SEDO-TVO*SSI+ (ONE+R*FZ) /R
SED1-TWO#*SS24 (ONE.« (R- SR)*F7) /R
FEMS=SS2* (ONF«R*K*FZ/ (K +ONEDY)
SEDA- TUO*SSY 4 (ONE«R*K*FZ/ (¥ +ONE) ) /R
SEDO, SEDT, SEDA- SORT(SEDO, SEDT, SEDA)
SS1-Sn(l) » SN(4)
EFFE (SSS/EEMS)*100)
"line’ ONF
'HEAD’ XYX-'' »+*STANDARD ERKORS F THE DIFFFRENCE BETWEEN TREATMENTS ##4
'PRIN' X'YX
'line’ ONE
‘prin/c,labr 17 PO,SEDO S 16.4
‘line’ ONFE
*jump’ LBI*(SR.uT.ONE)
'prin/e,labr 17 P1,SEDY € 16.4
*jump’ LB?
‘labe’ LBI
rprin/c,labr 1° P?SR.PLLSEDY S 0,5.0,0,16.4
‘labe’ 1.B?
‘line’ ONE
‘prin/c,labr -1 P&, SEDA ¢ 16.4
‘line’ ONE
'HEAD’ YXY: ‘' &4PPROXIMATF F TEST WITH DEGRFES OF FREEDOM DF1 AND DF2 '’
'PRIN’ YXY
rextr/stia-}’' AV : TREAT « BWR . (SREP*UREP).BWR §
na 60(3,1,2,4,5) ; DF-DO(3,1,2,4,5)

recale’ VR-SO() « SO(1) » SQ(2) « SQ(4) + SQ(5)

NN NN



$ OFl - DO(3) « DO(1) + DQ(2) « DQ(4) « DO(S)
8 BUBUM/ ((R-SR)*(ONB+K*F2))-8S1
$ BUK*(R-SR)*PLZeDU/ SR
$ VRVR-BU
$ VR=VR/(DF1¢882)
‘prin/p’ VR, DF1,DF2 § 13.2,10.0,10.0
'line’ ONB
‘prin/c,labr«1’' P53, BENS § 13.4
'LINB’ OMNB
'CALC’ MN=MEAN(ATH)
‘calc’ CV=-SORT(EENS)*100.0/MM
'PRIN/C,LABR=1’ P7,CV $§ 10.1
'LINR’ OMNE
*SCAL’ SB
‘CALC’ SB=SEDA/SQRT(2)
'PRIN/C,LABR=1’ P6,SE $ 10.3
‘LINR’ 1
‘PRINT/C,LABR=-1’ P, EFFRE $ 10.1
lMl
'INPU’ 1
l.m'
'CLOSE'
*STOP'

1.0



OUTPUT FROM SINPLE LATTICE DESIGN

IDENTIFIER  MINIMUM MEAN  MAXIMOM VALUES MISBSING
0

Vi 4.00 13.62 30.00 50
ahhrh ANALYSIS OF VARIANCE #Aaakd

VARIATE: V1
SOURCE OF VARIATION DF 88 S8k MS
TREAT STRATUM
REP. BWR 8 270.16 18.11 33.77
RESIDUAL 16 289.12 19.38 18.07
TOTAL 24 559.28° 37.49 23.30
TREAT.REP STRATUM
REP } 212.18 14.22 212.18
REP. BWR 8 501.84 33.64 62.73
RESIDUAIL 16 218.48 14.65 13.66
TOTAL 25 932.50 62.51 37.30
GRAND TOTAL 49 1491.78 100.00
SRAND MEAN . 13.62
TOTAL NUMBER OF OBSERVATIONS 50

ahiakr INFORMATION SUMMARY Ahaas
MODFI. TERM EF NON-ORTHOGONAL TERMS

TREAT STRATUM
BWR 0.500
BWR . UREP 0.500

TREAT.REP STRATUM
BWR 0.500 TREAT
BWR . UREP ' 0.500 TREAT

ALTASED MODEL TERMS
SREP

UREP

BWR. SREP

SREP.UREP

BWR . SREP . UREF
REP.BWR

»~% SINGLE D.F. TERMS MAY VERY OCCASIONALLY
FAIL TO BE DETECTED DUE TO NUMERICAL
COINCIDENCES IN THE DUMMY WORKING VARIATE.
IF IN DOUBT ABOUT THE ABOVE ANALYSIS, RUN

AGAIN RESETTING OPTION SEED OF ANOVA,

111

1.869

15.539
4.594



Akkhk TABLES OF MEANE AhAd
VARIATE: UNADIMN
GRAND MEAN 13.62

TRT 1 2 3 4 S 6
15.00 14.00 10.50 12.50 10.50 14.50
8 9 10 11 12 13
8.00 11.50 11.50 20.50 10.50 9.50
TRT 14 15 16 17 18 19
19.50 18.00 14.50 13.50 12.50 11.00

21 22 23 24 2%

11.00 19.00 11,50 18.50 16.50

annhh TABLES OF MEANS Axkas
VARIATE: ADIMNS
GRAND MEAN  13.62

TRT 1 2 3 4 5 b
19.07 16.97 14.65 14.77 12.85 13.17
8 9 10 11 12 13
6.75 8.37 8.45 23.55 12.46 12.63
TRT 14 15 16 17 18 19
20.75 19.33 12.62 10.53 10.70 7.32

21 22 23 24 25

11.63 18.53 12.20 17.33 15,40

12



ORDERED ADJUSTED TREATMENT MEANS

ORDER TREATNO ADJUSTED MEAN
i 11 23.5581
2 14 20.752
3 1 19.330
4 1 19.068
€ e 18.531
s .8 | 7.327
7 ; 16.973
8 25 16.405%
9 4 14.769

10 : 14.646

1] " 13 170

12 5 12.847°

03 13 12.629

14 16 i2.622

15 12 12. 456

ib L1 2. 204

17 21 Li.626

18 20 i .401

19 I B 10.701]

20 I 10.527

21 ’ 9,075

22 10 H.449

23 ] 4,37

24 19 7,323

25 8 h.748

AAASTANDARD ERRORS OF THE DIFFERENCE TREATMENTS AhA

TREATMENTS CONCURRING ZERO TIMES 4.2342
TREATMENTS CONCURRING OMNCE 3.9739
AVERAGE 4.1492
APPROXIMATE F TEST WITH DEGREES OF FREEDOM DF1 AND DF2
WR 1.97 DF1 24 DF2 16

EFFECTIVE ERROR MEAN SQUARE 17.2159
COEFFICIENT OF VARIATION 30.5

STANDARD ERROR 2.934

EFFECIENCY OF THIS DESIGN OVER RBD 174,
179 ' .0OSE

anhminns FNI OF SOLAT.  MAXIMUM OF »nR7, DATA UINITS USED AT LINE 66
s "OBOH LE:F'P‘



IDENTIFIER
Vi

OUTPUT FROM BALANCED LATTICE DESIGN

MINIMUM

0.730

MEAN  MAXIMUM

1.595

AsanA ANALYSIS OF VARIANCE ~ains

VARIATE: Vi
SOURCE OF VARIATION

TREAT STRATUM
REP. BWR

TOTAL

TREAT.REP STRATUM
REF
REF . BWR
RESIDUAL

TOTAL

GRAND TOTAL
GRAND MEAN

DF

o O

16
27

35

TOTAL NUMBEK OF OBSERVATTONS

axkkr [NFORMATION SUMMARY Aakks

MODEL TERM

TREAT STRATUM
BWR
BWR . UREF

TREAT.REP STRATUM
BWK
BWR . TREF

ALIASED MODEL TTRME
SREP

UREP

BWR. SREF

SREP. UREF

BWR. SKEP. UFEF
REP . Bk

LN I W 4

oA e O

2.260

8S

. 22610
. 22610

.07739
. 42060

. 23681
. 734R0

. 96090

1.59%5
3¢

54.
54,

23

20.
45.

100,

VALUES
36

38x

12

-
&

.30 °
.82
7%
8¢

0¢

[ I}

oC OO

MISSING

.40326
-40326

. 02580
.17758
.07730
.10129

EF  NON-ORTHOGONAL TERMS

. 250
. 250

.780
T8O

TREAT
TREAT

0

3



Ahdda TABLES OF MEANB Addad

VARIATE: ONADIMN
GRAND MEAN 1.995
TRY 1 § 3 ¢
1.7‘: L“: 2.01) 1.608
1.403 1.480

Ahhad TABLES OF MEANS AnAAA

VARIATE: ADJMS
GRAND MEAN  1.S595
, TRT 1 2 3 ‘
1.804  1.75¢  1.964  1.727
1.387
8 9

1.435 1.500
ORDERED ADJUSTED TREATMENT MEANS

S
1.003

-]
0.939

ORDER TREATNO ADJUSTED MEAN
1 k) 1.964
2 6 1.845
3 1 1.804
4 2 1,7%4
$ 4 1.727
6 9 1.500
7 8 1.43%
8 ? 1.387
9 5 0.939

6
1.908

6
1.048

#44STANDARD ERRORS OF THE DIFFERENCE BETWEEN TREATMENTS Aas
TREATMENTS CONCURRING ZERO TIMES 0.2199

TREATMENTS CONCURRING ONCE 0.2143
AVERAGE 0.2143

APPROXIMATE F TEST WITH DEGREES OF FREEDOM DF1 AND DF2

VR 4.32 DFl 8 DF?2
EFFECTIVE ERROR MEAN SQUARE 0.0919
COFFFICIENT OF VARIATION 19.0

STANDARD ERROR 0.152
EFFECIENCY OF THIS DESIGN OVER RBD 120.5

16

?
1.365



PROGRAM FOR LATTICE SQUARE DESIGN ANALSYS

‘REFE/NUNN=600,NID«600, PRINT=Z’' LATTICESQUARE
*UNITS’ § 80

*SCAL’ NTw16: NREP«5: NSITES=1: NVARel: NROVCOL=4
*INTE' NLOC=1...NSITES

*INTE’ NUMVARa1.,.NVAR

*FACT' SREP S 1.80(1)

UREP S NREP «16(1...5): TREAT S NT
RVR § NROVCOL=4(1...4)5
: CWR § NROVCOL«(1...4)20

"INPU" 2

*READ/P ,NUN«Q’ TREAT, YLD
*FOR’ YSET«YLD
*SCALAR’ SR : ZERO = O : ONE « ] : TWO =« 2 : THREE = ]}

: TEN-10 : LARGE=1.0E30

*SCAL'SS1R,SS1C,SEDIR, SEDIC,DFIR,DFIC,FZR,FZ2C,R,K.SEDQ, SEDA,LB1,LB2,VR
*SCAL’ L1,PSIC,PSIR,UR,MM.CV

"ASSI’ KK-YSET S ONE

*VART’ ADJMNS,RS,F S KK

“VARI’ OATM,RNK,TREATNO § TREAT

"HEAD’ HX- 'FITTED VALUES‘’

: BY-''RESIDUALS" "

PO - *'TREATMENTS CONCURRING ZERN TIMES'’
Pl - ' 'TREATMENTS CONCURRING ONCE'"

P2 - *'TREATMENTS CONCURRING'’

P3-~'' TIMES"’

P4.'’ IN ROWS '

P5-'* IN COLUMNS '

P6 - ‘' "AVERAGE''

P7.'' EFFECTIVE ERROR VARIANCE '’
PB='" FFFICIENCY COMPARED TO RBD *°
Pa- " PERCENT "
P11-"" COEFFICIENT OF VARIATION'®
: P12-'"STANDARD ERROR"’
"'CALC’ OATM-ONF & RNE-CUM(OATM)
S F=FLOAT(SREP)
S SR = MAY(F)
S F=(FLOAT(UREP)-ONE)*SR.F

'GROU' REP-INTPT(F)

'CALC" F=FLOAT(TREAT)

*TABU* F ; X

'EQUA’ F=X

*‘GROU’ TRT=INTPT(F)

'SET’ YS = YSET

'CALC’ ADJMNS=YS

*‘BLOCK’ UREP

'TREAT" TREAT+TREAT.UREP

* ANOVA/PR=ZERO’ ANJMNS; OUT=AO0V?

*EXTR’ AOV?7: TREAT.UREP S SS=SST ; DF=DFT

'BLOCKS’ TREAT/REP

"TREAT'REP+REP.RVR’ (SREP*UREP*RWR)<REP.CVWVR//(SREP*UREP*CWR)

"ANOVA/PR=TEN,ACON=22"YS; OUT=AQV

*EXTR/STRA=TWO’AOV : REF . RWR+(SREP*UREP).RWR « CWR+(SREP*UREP).CWR $



BFP-BD(3,1,2,4,5,6,7,8,9); SS80(3,1,2,4,5,6,7,8,9) ;
w'm(301020‘0506»7;8v9)
'BXTRACT’ AOV ; TREAT.REP $ SSu8S2 ; DF.DF2
'TREAT' REP+REP.CVR// ( SREP*UREP*CVR ) +REP . RVR/ / ( SREP*UREP*RVR)
' ANOVA/PRaTEN,ACONaZ1’ YS ; OUTaAOV ; PVALaPF ; RESeRS
' EXTRACT/STRA=TVO' AOV; RVR+ ( SREP*UREP) . RVRS$SS=80Q(1,2,4,5)
* EXTRACT/STRA=TVO' AOV; CVR+ ( SREP*UREP) . CVRSEPF-BD(6,7,8,9)
"TABLE’ X S SREP,UREP,RWVR,CYR : BZR $ SREP,UREP,RVR
1 BZCSSREP, UREP, CVR
*CALC' BZR=BD(1)+BD(2)+BD(4)+BD(S) § BZCaBD(6)+BD(7)+BD(8)+BD(9)
$ SSI1R=SQ(1)+SQ(2)+5Q(4)+SQ(5) S S51CaSQ(6)+8Q(7)+50(8)+80Q(9)
S DFIR=DQ(1)+DQ(2)+DQ(4)+DQ(5) § DF1CDQ(6)+DQ(7)+DQ(B)+DA(Y)
S ADJMNS«REPMV(F)
*TABULATE’ ADJMNS ; X
'CALC’ SS1R=SSI1R/DFIR § SS1C«SSI1C/DPFIC § ssz-ssz/orz
$ ReDQ(3)+ONE $ K<ONE+DFIR/R
$ PZR«(SS1R-5S2)/((R-SR)*SS1R+(SR-ONE)*SS2)
$ P2Ca(SS1C-S52)/((R-SR)*SS1C+(SR-ONE)*S552)
$ URaR/SR
$ UR=UR-(K+ONE)*INTPT(UR/(K+ONE))
' JUMP’ L1*(UR.GT.ZERD)
*CALC’ PSICaS5S52/(SS1C-S57) § PSIR=SS$2/(SSIR-SS2)
$ PSIC,PSIR«PSIC,PSIR*(SR*K-1)/(SR*K)
$ PSIC,PSIR-PSIC,PSIR + ONE
$ PSIC«PSIC*(SS1C.GT.SS2) + LARGE*(SS1C.LE.SS2)
S PSTIR=PSIR*(SS1R.GT.S52) + LARGE*(SS1R.LE.SS2)
S PZC=(K+ONE)*PSIR#*PSIC-PSIR-PSIC
$ PZR=PSIC/FZC § FZC«PSIR/F2C
*LABEL’ L1
'CALC’ FZR=ZERO*(SS1R.LE.SS2)+FZR*(SSI1R.GT.SS2)
$ FZC«ZERO*(SS1C.LE.SS2)+F2C*(SS1C.GT.552)
*BQUA’ UNADJMNS- X
* BLOCKS '
*TREATS' TRT
' ANOVA/PR=ONE,ACON=23’ UNADJMNS; OUT=AOV3
'EXTR’ AOV3; TRT S MEAN-UATM
'CALC’ X=X-(FZR*BZR+FZC*B2C)*(R-SR)
'BQUATE’ ADJMNS=X
* BLOCKS' -
'TREATS’' TRT
' ANOVA/PR=ONE,ACON=23" ADJMNS ; OUT=AOV2
'EXTR' AOV2 : TRT S SS=SS1 ; DP«DF1 ; MEAN«ATM
' CALC’ FZR,FZC«F2R,FZC/K
$ SEDO=TWO*SS2*(ONE.(FZR+FZC)*R)/R
$ SED1R=TWO*SS2*(ONE+FZR*(R-SR)+FZC*R)/R
§ SEDI1C=TWO*SS2#*(ONE+F2C*(R-SR)«FZR*R)/R
$ SEDA=TVO*SS2#*(ONE+R*¥ *(PZR+F2C)/(K+ONE))/R
$ SS1=5S1/DF1
'PRIN’ FZR,FZ2C $ 10.4
*SCAL’ EE
'CALC’ EBE=R*SEDA
'PRIN’ EE S 10.4
'CALC’ VR=TWO*SS1/EE
$ SEDO,SEDIR,SEDIC, SEDA=SQRT(SEDO, SED1R, SED1C, SEDA)
‘LINE’ TVWO

e dy

hy



ICAH’I r s

#4#% STANDARD ERRORS OF THE DIFFERENCE BETVEEN TREATMENTS ###
[N 4

*JUMP’ LB2*(UR.EQ.ZERO)

‘LINE’ TVO

'PRIN/C, LABR=ONE’ PO,SEDO $ 0,16.3
"LINE’ TWO

*JUMP’ LB1+*(SR.GT.ONE)
'"PRIN/C,LABR=ONE’ P1,P4,SEDIR $ 0,16.3
‘LINE’ TWO

'PRIN/C,LABR=ONE’ P1,P5,SED1C § 0,16.3
*JUMP’' LB2

‘LABEL’ LB1

‘PRIN/C, LABR=ONE’ P2,SR,P3,P4,SEDIR § 0,5.0,0,0,16.3
‘LINE’ TVO

*PRIN/C, LABR=ONE'’P2,SR,P3,P5,SEDIC § 0,5.0,0,0,16.3
*LABEL’ LB?

‘LINE’ TVWO

*PRIN/C,LABR=ONE’' P6,SEDA S 0,16.3
‘LINE’ TWO

*CAPT' '

APPROXIMATE F TEST WITH DEGREES OF FREEDOM DF1 AND DF2‘’
‘PRIN/P’ VR,DF},DF? S 13.3,10.0,10.0
‘GRAPH’ RS;F

"FOR’ I=1...4

‘REST’ RS S UREP=I]
'TABLE’ TABLES § RWR,CWR

"TABU’ RS; TABLES

*PRINT’ TABLESS 8.1

'REPE’

"REST’ RS

"LINE’ TWO

'CALC’ VR=SS1/VR

'PRIN/C,LABR=ONE’ P7,VR S 16.3

*SCAL’ EFER,SST,SE,CV,MM

'CALC’' MM=MEAN(ATM)

'CALC’ EFER«VR

*CALC’ CV=(SQRT(EFER)/MM)*100
'PRIN/C,LABR=ONE’ P11,CV $ 0,16.1
'CALC’ SE=SEDA/SQRT(2)
*PRIN/C,LABR=ONE’ P12,SE § 16.2

*CALC’ SST=SST/DFT

CALC’ VR=(SST/VR)*100

'"LINE* 2

'PRIN/C,LABR=ONE’ P8,VR.P9 S 12.0
"REPE’

*‘LABEL’ L5

‘LINE' 1

*INPU’ 1

IRWI

*CLOSE’
*STOP'’



OUTPUT FRON LATTICE SQUARE DESIGN ANALYSIS

IDENTIFIER
vil)

MINIMUM

anhkk ANALYSIS OF VARIANCE Ahnas

VARIATE: V(1)

30URCE OF VARIATION
TREAT STRATUM
REP . RWR
REP.CWR
TOTAL

TREAT.REP STRATUM
REP
mlm
REP.CWR
RESIDUAL

TOTAL

GRAND TOTAL
GRAND MEAS

DF

12
12
24

2
12
12
24
50

74

TOTAL NUMBRER OF OBSERVATIONS

AdAAA THPORMATION SUMMARY AAAAA

TREAT.REP STRATUM

43.00
38 38%
337.764 15.27
273.318  12.36
611,082 27.63
546.877 24.73
585.630 26.48
238.211 10.77
229.796 10,39
1600.513  72.37
2211.595 100.00

29.19

78

0.333
0.333
0.333
0.3%)

0.667 TREAT
0.667 TREAT
0.667 TREAT
0.667 TREAT

75

28.147
22.776
25.462

273.438
48.803
19.851

9.57%
32.010

zﬁg MAXIMUM  VALUES msm

28,588

$.097
2.0713



AkAkd ANALYSIB OF VARIANCE ahaat

VARIATE: V(1)
SOURCE OF VARIATION

TREAT STRATUM
m'm
REP . RWR

TOTAL

TREAT.REP STRATUM
REP
REP.CWR
REP. RWR
RESIDUAL

TOTAL

GRAND TOTAL
GRAND MEAN

DF

12
12
24

2
12
12
24
50

74

TOTAL NUMBER OF OBSERVATIONS

38 SSx MS

273.318  12.36 22.776
337.764 15,27 28.147
611.082 27.63 25.462

546.877 24,73  273.438
238.211 10.77 19.851

585.6

30 26.48 48,803

229.79% 10.39 9.575

1600.5

13 72.37 32.010

2211.595 100.00

skaks TNFORMATION SUMMARY aakas

MODEL TERM

TREAT STRATUM
CWR
CWR . UREP
RWR
UREP. RWR

TREAT.REP STRATUM
CWR
CWR . UREP
RWR
UREP. RWR

ALIASED MODEL TERMS
SREP

UREP

CWR. SREP

SREP . UREP

CWR. SREP. UREP
REP.CWR

SREP . RWR

SREP. UREP . RWR

REP. RWR

. 333
.333
.333
.333

OO O O

667
667
667
667

OO O O

29.19
75

NON-ORTHOGONAL TERMS

TREAT
TREAT
TREAT
TREAT

28.55¢
2.073
5.097



wrih TABLES OF MERNS Addd

‘mnm URADIMS

ORAND MEAR 29.)9

™ 1
8.2

e
34.50

= 10
27.713

3l
28,73

sakk TABLES OF MEANS AndAn

VARIATE: ADIMKS
GRAND MEAN
T 1

27.90
8
33.35
TRT 14
28.74
21
26.02

2
29.63

’
31.10

18
31.43

a
29.5%0

29.19

2
28.5%

9
29.12

15
32.90

22
31.47

3
26.3%0

10
.7
31.33

24.8)

3
29.31

10
ne

16
28.50

23
34.19

¢
30.07

1l
7.3

17
30.07

a4
ans.n

4
29.64

11
30.02

17
27.92

24
26.56

3
M.10

12
30.8)

10
29.93

28
30.3

5
31.78

12
30.04

18
31.28

25
27.16

6
27.8)

13
26.20

19
.20

28.14

13
26,18

19
35.68

x4 STANDARD ERRORS OF THE DIPFERENCE BETWEEN TREATMENTS Aak

7
9.3

a0
24.27

27.22

20
25.66

TREATMENTS CONCURRING ZERO TIMES 2.986
TREATMENTS CONCURRING ONCE IN ROWS 2.8984E 0

TREATMENTS CONCURRING ONCE IN COLUMNS 2.9297E 0

AVERAGE 2.914

APPROXIMATE F TEST KITH DEGREES OF FREEDOM DF1 AND DF2
VR 1.755 DF1 24 0F2 24

EFFECTIVE ERROR VARIANCE 12.738

COEFFICIENT OF VARIATION 12.2

STANDARD ERROR OF MEAN 2.06

EFFICIENCY COMPARED TO RBD 172 PERCENT

150 'CLOSE’
khkhhirk END OF LATTICES. MAXIMUM OF 168888 DATA UNITS USED AT

[.LINF 93 (158792 LEFT)



PROGRAM FOR RECTANGULAR LATTICE DESIGN ANALYSIS

*REFE/NUNN«1000,NID=1000' RECTANGULARLATTICE
‘UNITS’ § 36
*FACT’ SREP S 1#36(1) : UREP § 3
: BWR S Su 3(4p103'204t20301'10203|“)
: TREAT § 12
*READ/P’ UREP,TREAT,V1
'POR’ YSETaV1
"HEAD’ HX « '’'FITTED VALUES'’
! HY « ‘’RESIDUALS’’
HRBe '’ RANDOMISED BLOCK ANALYSIS''
PO « ''TREATMENTS CONCURRING ZERO TIMES''’

: Pl « *’'TREATMENTS CONCURRING ONCE'‘’
: P2 = ‘'TREATMENTS CONCURRING’'

: P3 = '’ TIMES''

: P4 « ‘'AVERAGE'’

Hl«‘* EFFECTIVE ERROR VARIANCE '
: H2='' EFFICIENCY OF THIS DESIGN OVER RBD *°
*SCAL’ BU,SR,LB1,LB2,LB3
v ZERO=0O : ONE-1 : TV0.2 : THREE=3 : TENa10
*SCAL’
R,S,K,S51,DF1,PM,FA,FB,1D,SEDO,SED],SEDA,VR,T,EEMS,SSS1,55582,SSS,DFF,
EFFE
*ASST’ KKeYSET S ONE
'VARL’ DATA,F,FF,RM,RS,WM,ZM S KK
‘VARL' OATM,RNK,TREATNO § TREAT
"CALC' OATM«ONE S RNK=CUM(OATM)
S F=FLOAT(SREP) S SR=MAX(F)
S F=(FLOAT(UREP) ONE)*SR+F
'GROU’ REP«INTPT(F)
"FOR’ Y <« YSET
'CALC’' DATA-Y
'BLOC’ TREAT/REP
'TREAT’ REP<REP.BVR//(SREP*UREP*BVWR)
*ANOVA/PR=TEN,ACON-21'Y; OUT AOV ; FVAL=F ; RES=RS
*EXTR/STRA=TVO' AOV ; REP+BVR+(SREP*UREP).BWR S S5-5Q(3,1,2,4,5) ;
DF-DO(B.l.?,A'ﬁ)
'EXTRACT' AOV: TREAT.REP § SS=SS2 ; DF«DF2
*CALC’ SS5S82-S82
'CALC’ DF1DQ(1)«DQ(2)+DQ(4)«DQ(5)
$ SSS1=(SQ(1)+S0(2)+S0(4).5Q(5))
§S1=(SO(1)+S0(2)+8Q(4)+SQ¢5))/DF1
$82=SS2/DF”
§SS=SSS814S8887
DFF=DF1+DF?
§S8S=SSS/DFF
R=DQ(3)+ONF S S-DO(1)+ONE
*JUMP’ LB3*(SS1.LF.SS2)
'CALC’ T«NMV(DATA)
$ Ke(DF2+T+R*S-ONF)/(S*(R-ONE)) S ID=S-K § PM=(R-ONE)/R%SS2/(5S1-552)
S DATA=REPMV(F)
' BLOCKS’
"TREAT' TREAT

DN DN WN



‘LINE* TVO

PRIN/C, LABR<ONE' PO,SEDO § 16.2

LINE’ TVO

PRIN/C,LABR=ONE, LABC~ONE* H1,EEMS $ 20.0,10.2

LINE’ TVO

PRIN/C, LABR«ONE, LABC-ONE’ H2,EFFE S§ 20.0,10.2

PRIN/C,LABR=ONE’' P1,SED1 S 16.2

JUMP’'  LB1®*(SR.GT.ONE)

‘PRIN/C,LABR«ONE’ P1,SED1 $ 16.2

*JUMP’ LB2

‘LABEL’ LBl

‘PRIN/C,LABR=ONE’ P2,SR,P3,SED1 $ 0,4.0,0,16.2

‘LINE' TVWO

*PRIN/C, LABR«ONE, LABC~ONE’ H1,EEMS $ 20.0,10.2

‘LINE’ TVO

*PRIN/C, LABR«ONE, LABC~ONE' H2,EFFE S§ 20.0,10.2

" JUMP* LB2

‘LABE’ LB3

'LINE’ TEN

:("APTI A 4
BLOCK MEAN SQUARE LESS THAN OR EQUAL TO ERROR MEAN SQUARE.
RECOVERY OF INTERBLOCK INFORMATION VILL NOT BE PERPORMED.
DATA WILL BE ANALYSED AS A RANDOMISED BLOCK.

'BLOC’ SREP/UREP/TREAT

'TREAT' TREAT

'DESC’ Y $ ; HRB

' ANOVA/ACON=25‘ Y ; FVAL.F ; RES=RS

‘LABEL’ LB?

'GRAP/ATX=HX,ATY=HY’ RS ; F

*REPE’

'REPE’

rRa

10 7

12 12

11 11

29

3 4

16

16

15

23

0

3

11

1

20

17
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* ANOVA/PR«ZERO, ACON=22’ DATA ; RES=RM
'TREAT’ BWR.REP
* ANOVA/PR=ZERO,ACON=Z23'RM; PVALaFF
'TREAT’ BWR
" ANOVA/PR=ZERO,ACON«24° FF; FVAL-WNM
'TREAT’ REP + REP.BWR
" ANOV/PR«ZERO,ACON= 26’ DATA ; OUT<AOV2
"EXTR' AOV2 ; REP.BWR S SS.BU
*CALC’ PA«R*K*(PM+ONE)-S*SRSFB=ID/ (FA*(FA+R))
S ZMeR*K*(FF/FA-R*WM*FB) § DATA«DATA-ZM
"TREAT' TREAT
*ANOVA/PR=ONE,SE=N,ACON=Z2' DATA ; OUT=AOV1
‘EXTR’ AOV1 ; TREAT S MEAN-ATN .
*EQUA’ OATM=ATM
‘CALC’ OATM=-0ATM
$ TREATNO«RNK
S TREATNO-ORDER(TREATNO ; OATM)
S OATM«ORDER(OATM)
S OATM=-0ATM
‘LINE’ TVO
‘CAPT' '
*k%+ ORDERED ADJUSTED TREATMENT MEANS #%#+

ORDER TREATMENT ADJUSTED
NUMBER MEAN '
'PRIN/P,LABC=ONE’ RNK,TREATNO,OATM $§ 13.0,13.0,13.1
*JUMP' LB2#(5S2.LE.ZERO)
‘CALC’' SEDO = R*FB*(SR*S_R)*(SR%xS-R)
SEDO=SEDO/ (SR*(S*K-ONE)-R*(S5-TW0))
SEDO = TWO*SS2*(ONE+R/FA-SEDO)/R
SED]=FB*(R-SR)*(S*SR-R)/(S5-TW0) .
SED1=TWO*SS2* (ONFE+(R-SR)/FA-SED]1)/R
SEDA=R*(S-ONE)*K /((S*K ONE)*FA)
SEDA - SEDA FRA*R*(SR*S R)*(S-ONE)/(S*K-ONE)
EEMS»SS2* (ONE«+SFDA)
SEDA=TWO*S5S2* ((INE+SEDA)/R
SEDO, SED1,SFDA SORT(SEDO, SED1, SEDA)
EFFE=( SSS/EEMS)* 100
ICAPTI (2]
APPROXTMATE (INTRARIOCK) F TEST VITH DEGREES OF FREEDOM DF1 AND DF2 '’
"EXTR/STRA=ONE‘ AUV ; TREAT + BWR + (SREP*UREP).BWR S
8S-50(¢3,1,2,4,5) ; DF=DQ(3,1,2,4,5)

'CALC' SS1-S8S1+*DF1
S VR = SOQ(3) « S0(1) « SQ(2) « SQ(4) +« SQ(35)
$ DF1 = DQ(3) + DO(l) » DQ(2) + DQ(4) + DQ(S)
$ VR = VR + SKI R
S VR = VR/(DF1*SSD))
'LINE' THREE
'PRIN/P’' VR,DF1,DF? S 13.5,10.0,10.0
*‘LINE’' TWO
'CAPT' I}
*%kx STANDARD ERRORS OF THE DIFFERENCE BETVEEN TREATMENTS ##+
'LINE’ TWO
'PRIN/C,LABR=ONF’ P« ,SEDA § 16.2

WINWIWDNNNWNDNN
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OUTPUT FRON RECTANGULAR LATTICE DESIGN

IDENTIFIER MINIMUM MEAN  MAXIMUM
Vi 0.00 11.50 23.00
skt ANALYSIS OF VARIANCE A#A#s
VARIATE: Vi
30URCE OF VARIATION DF 88 SS%
TREAT STRATUM
REP . BWR 9 1.029E 3 80.96
RESIDUAL 2 3.800E 1 2.99
TOTAL 11 1.067E 3 83.95
TREAT.REP STRATUM
REP 2 1.,550E 1 1.22
REP. BWR 9 1.885E 2 14.83
RESIDUAL 13 0.000E O 0.00
TOTAL 2§ 2.040E 2 16,05
GRAND TOTAL 35 1.271E 3 100.00
GRAND MEAN 11.50
TOTAL NUMBER OF OBSERVATIONS 36

ankss TNFORMATION SUMMARY #ak«s
MODEL TERM
TREAT STRATUM

BWR
BWR . UREP

oo

TREAT.REP 3TRATUM

BWR 0.
BWR. UREP 0.

ALIASED MODEL TERMS
SREP

UREP

BWR . SREP

SREP . UREP

BWR . SREP . UREP
REP . BWR

VALUES

36

1.143E
1.900E
9.%00E

7.750E
2.094E
0.000E
8.500E

MISSING
0
MS VR
2 6.01¢
1
1
0
1
0
0

EF NON-ORTHOGONAL TERMS

111
444

889
556

TREAT
TREAT



ahhhd TABLES OF MEANS Ahaki

VARIATE: DATA
GRAND MEAN 11.50
TREAT 1 2 3 ¢

18.67 11.67 6.67 ¢.67

7 8 9 10
13.67 20.67 12.67 5.67

a4 ORDERED ADJUSTED TREATMENT MEANS Aaa4
ORDER  TREATMENT  ADJUSTED

NUMBER MEAN
1 8 20.7
Y3 1 18.7
3 6 15.7
4 7 13.7
5 9 12.7
6 2 11.7
7 12 10.7
B8 11 9,7
S ) 7.7
10 3 6.7
11 10 5.7
12 4 4.7

S
7.67

11
9.67

6
15.67

12
10.67



100
101
102
103
104
105
106
107
108
1000

1010
1020

1030

250
251

PROGRAM POR CUBIC LATTICE DESIGN ANALYSIS

DIMENSION LINE(80),REP(3),VAR(512),BLU(192),VAUV(8,8,8),0(64),
1E(64),G(8),F(64),H(8),2J(64),2K(64),B1(8),A1(8),YJ1(8),B(8),
2YK(B),C(8),C1(8),ZL(64),YL(64),YK1(B),YL1(B),A(B),Y](8B),
3AB1(8),CAl1(8),BC1(8),YJ1L(8B),YKL1(8),YJIK1(8),S0S(7),TOS(4),
4NDF(7),SM(7),ALPH(8),BETA(8),GAM(B),S0V(7)

DATA NREP,LOL/3,'*'/

REAL*8 SOV/’ REPS. ',’COMP. A’ ,'COMP. B’,'COMP. C’,’'VARIETY',
1’ ERROR ',’ TOTAL ‘/

PORMAT(2X,12,1X,13,2F3.0)

FORMAT (B0A1)

FORMAT(1H ,79A1)

FORMAT(212)

FORMAT(13H OUT OF RANGE)
FORMAT(7X,A7,8X,14,2X,F12.2,2X,F12.2)
FORMAT(//5X,34H UNADJUSTED/ADJUSTED VARIETY MEANS//)
FORMAT(215,8F10.0)

FORMAT(10X,8F10.0)

READ(9,101) LINE

HEADLINE

IF(LINE(1).NE.LOL) GOTO 1000

IF(LINE(2).EQ.LOL) STOP
WRITE(3,102)(LINE(J),J=2,80)

WRITE(3,102)

READ(9,103)NU

SIZE OF LATTICE

IF(NU.LE.8)GOT0 1030

WRITE(3,104)

STOP

NU2 -NU*NU

NU3-NU2*NU

NVAR-=-NU1+*3

TV~-NVAR

UN=NU

UN]-NU-1

UN2-NU?

UN3-NU3

N2U2=NU2+NU2

N3U2-N2U2+NU2

NUl=NU-1

N3Ul:3+NU1

NDF(1)=NREP-1

NDF(2)=-N3U]

NDF( })=N3U1

NDF(4)=N3U1*NU1

NDF(5)=NU3-1

NDF(7)-NVAR-1
NDF(6)=NDF(7)-NDF(1)-NDF(2)-NDF(3)-NDF(4)-NDF(5)

DO 250 J=1,NREP

REP(J)=0.0

DO 251 J=1,NU3

VAR(J)=0.0

DO 252 J=1,N3U?2



252 BLU(J)=0.0
DO 253 Je«1,NU
DO 253 L-1,NU
253 VAUN(J ,K,L)=0.0
DO 254 Ja1,NU2
D(J)=0.0
E(J)=0.0
F(J)=0.0
254 YL(J)=0.0
DO 255 J=-1,NU
G(J)=0.0
Bl1(J)=0.0
H(J)~0.0
Al(J)=0.0
YJ1(J)=0.0
B(J)=0.0
YK(J)=0.0
C(J)=0.0
C1(J)-0.0
YK1(J)-0.0
YL1(J) O.0
A(J)=0.0
255 YI(J)=0.0
DO 256 J-.1,7
256 SOS(J)=-0.0
AM=-0.0
SA=0).10)
SB=0.0)
SC=-0.0
SJ=0.0
SJ1=0.0
SK=0.0)
SK1-0.0
SL=0.0
SL1=0.0
CF=0.0
DO 5 TIR-1,NREP
DO 5 IWUV-=1,NU3
READ(9,*)1B,1.J¥ ,D1,D1,DATA,D1,D1,D1,D1,D1,D1
I110=1JK/10
IV=110/10
IU=110-IW*10
IV=IJK-T10*10
IF(IR-2) 30,731,32

30 IB=NU*(IW-1)+1V
GO TO 33
31 IB=NU*(IV-1)+IU+NU2
GO TO 33
32 IB=2*NU2+NU*(IU-1)+1V
33 CONTINUE

IVAR=NU2*(IW-1)+NU*(IV-1)+IU
REP(IR)=REP(IR)+DATA

C REP TOTALS
VAR(IVAR)=VAR(IVAR) «DATA

L J l..’:
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aO~NO

OO

VARIETY TOTALS
BLU(IB)=BLU(IB)+DATA
UNADJUSTED BLOCK TOTALS
VAUV(IV,IU,IV)=VAUV(IV,IU,IV)+DATA
VARIETY TOTALS IN TVO VAY TABLE '+’ VALUES
ID=NU*(IV-1).1IV
D(ID)«D(ID)+DATA

D VALUES FORMED

IE=NU*(IV-1).1U
E(IE)«E(IE)-.DATA
G(IU)=«G(TIU)«DATA

E VALUES FORMED
JF=NU*(IU-1).1IV
F(JF)=F(JF)«DATA
H(IV)=H(IV)+DATA

F VALUES FORMED

CF=CF+«DATA

T-T+DATA*DATA

CONTINUE

CF=CF*CF/TV

SOS(7)-T-CF

CORRECTED SUM OF SQUARES FOR TOTALS
DO 6 K1 ,NUD

ZIJ(K) -D(K) 3.0«BLU(K)

J VALUES CALCULATED FROM IJ=D- 3A
ZK(K)=E(K)  3.0+*BLU(NU2.K)

K VALUES CALCULATED FROM K-E-3B
ZL(K)=-F(K)-3.0*BLU(N2U2«K)

. VALUES CALCULATED FROM L-F-3C
CONTINUF

JB=NU?

DO 7 1-1,NU

DO 7 J-1,NU

JB=-JR. 1

Bl1(1)-B1(I1I)Y+«.BLU(JB)

Bl CALCULATED
Cl1(1)-C1(1)+«BLU(NU2.JB)

C VALUES CALCULATFED

JB=0

DO 8 1-1,NU

DO 8 J-1,NU

JB=JBR41

Al(J)=A1(J)Y+BLU(JB)
YIJ1(J)Y-YJ1(J)Y.ZJI(JB)
B(J)=B(J)+«BLU(NU2+])B)
YK(J)=YK(J)+2K(JB)
C(J)=C(J)+BLU(N2U2+JB)
YL(J)=YL(J)+2L(JB)
YR1(I)=YK1(I)+ZK(JB)
YLIC(I)=YL1(I)+ZL(JB)

A(I) «=A(1) +BLU(JIB)
YI(X)=YI(I)+2J(JB)

CONTINUR

Al,J1,B,C,AND K VALUES CALCULATED
L,K1,L1 AND A VALURS CALCULATED

130



10

11

12

13

14

>3 S..st

518 4«~a-. J)

w3 s W(J)eTL2(JI)

YIK1(JI)=VI(J)IKLI(JI)

MM=34+4(J)

58-80+0(J)

C=8C+C{J)

alJeYNJI)

8J1a8J14%J1(J)

SRR+ YK{J)

K1l8R1.¥K1(J)

SLaSLeTL(J)

SL1=SL1+TL1(J)

8 ~° h.” cg
SOB(4)=808(4)+TK(J)M2:8I(J)272.80(J)*02
$08(4)=-808(4)/(6.0*i)

Do 11 J.1,W
T08(4)=TOS(4) + YL(J)*22.YL1(J )42+ TI(J )*¥2.TJ1(J) 002
1+TR(J)*22,YK1(J)**2

TOS(4)=T0$(4)/(6.0UN2)
S0S(4)=305(4)-TOS(4)+(SL**2,8K#*2,8)4%2)/(2.0%1V)
DO 12 IR«1,NRE?P

S0S(1)=S08(1)+REP(IR)*REP(IR)
S0S(1)=80S(1)+3.0/7TV-Cr

DO 13 K1, WU
S0S(2)=S0S(2)+AB1(K)**3+BC1(K)*%2,CA1(K)**2
S0S(3)=S08(3)+TIRI(K)**2.YELI(K)**2+YJIL(K)#**2
$08(2)=S08(2)/(2.0*UN2)
S0S(2)=S0S(2)-((SA-SB)**2,(8B-8C)*#2.+(8C-SA)**2)
1/7(2.0*UN3)

S0S(3)=8S0S(3)/(6.0*UN2)
SO0S(3)=S0S(3)-((SI+SK)#%2,(SL+SK)#*#2,(SL+SJ)*42)
17/(6.0*UN3)

DO 14 J«1,NU3

SOS(5)=505(5)«VAR(J)**2/3.0

S0S(5)=50S(5) CF
SOS(6)=S0S(7)-50S(1)-S08(2)-S0S(3)~-S0S(4)-S08(5)

DO 1S5J-1,7

SM(J)=S0S(J)/NDF(J)

SUM OF SQUARES, DEGREES OF FREEDOM AND MEAN SQUARES PORMED.
V-1./5M(6)
W2=2.%(S0S(1)+S0S(2)+508(3)+S0S(4)-SM(6)*(3.*UN2-1))/UN3
W1:=1./(SH(6)+N2)

V3=V.Vel

XK1V3/(V +V14V1)

XK2=U3/(V +¥ V1)

CONK=?.0/(W3*UN2)
VAR1=SORT(CONK#* (XK1 +XK2%(UN1+UN1)+UN1AUN]))
VAR2=SQRT(CONK* (2. #XK1+XK24(3.*UN-4, )+UN1#(UN-2.)))
VAR3=SORT(CONK#* (3. 4XK1+XK2%3, . #(UN-2.)+UN2-3.%UN1))
VARG =SQRT (CONK*UN2* (3, #XK1+ 3. *XK2VUM1+UNI*UN1 )/ (UN2+UN+1) )
EFF-100.0%(UN2.V*(UN+1.)/¥1)/(3.*XK1+3.*UN1#XK2+.UN1*UN1)



110
11
112
113
114

115

121
1105

16

17

300

301

PORMAT(/9X,’S.E. OF DIFPERENCE BETVEEN TVO VARIETIES'/)
PORMAT(9X, ' SANE INDEX FOR TVO FACTORS (V211-Vi1l)a’,F15.2)
PORMAT(9X,’'SAME INDEX FOR ONE FACTOR (V221-V1ll)»’,F15.2)
PORMAT(9X,'NO INDEX THE SAME (V222-V1i1l)=’,F15.2)
10”3)&%\\08..5<N’>0m STANDARD ERROR OF ALL COMPARISONS =’
1,F11.2)

FORMAT (//9X, 'EFFICIENCY COMPARED TO RANDOMISED BLOCK
1,F11.1)

VEIGHTS CALCULATED

SOURCE OF VARIATION

PORMAT (738X, 2HIV/10H IV 1U.8110/)

WRITE(3,1105)

FORMAT(//,2X,'SOURCE OF VARIATION D.F. S. OF S.’, ,

15X, ‘MEAN SQUARE',/)

DO 19 Jal1,?

VRITE(3,105) SOV(J),NDF(J),S0S(J),SM(J)

ANOVA TABLE

AMDA« (V-W1)/(Ve2%V])

EUVa (V-W1)/(2*WeV1)

CONSa= (AMDA-EUW)/ (UN2)

DO 16 J«1,NU

ALPH(J)«CONS*(YK(J)+YL1(J))

BETA(J)=CONS*(YL(J)+YJ1(J))

GAM(J)=CONS*(YJ(J)+ YK1(J))

WVRITE(3,106)

VRITE(3,121)(1,1I«1,NU)

INe-NU

DO 18 IV 1,NU

IN=IN+NU

po 18 1U 1,NU

JL=IN+IU

NI-(1U-1)*NU

DO 17 1 1,NU

KL=INeI

JK=aNI+1

H(I)=VAUV(IV,IU,I)/3.
HI«ALPH(IU)+BETA(I)+GAM(IW)+EUWR(ZK(JL)+2ZJ(KL)«ZL(JK))/UN
G(1)=H(I)+H1/3.

VRITE(3,107)IVW,IU,(H(]1),I=1,NU)

WVRITE(3,108)(G(I),I=1,NU})

VRITE(3,102)

ADJUSTED VARIETY MEAN CALCULATED

DO 300 J=1,3

AM=AM+REP(J)

REP(J)=REF(J)/NU3

AM=AM/TV

CV=100xSQRT(SM(6))/AM

WVRITE(3,301)(REP(J),J=1,3),ANM,CV

FORMAT(//,2X, 'REPLICATE MEANS’, 3F12.2//2X,’'OVERALL MEAN'
1F10.2,2%X,'C.V.X* F6.2//)

VRITE(3,110)

WVRITE(3,111)VAR]

VRITE(3,112)VAR2

WRITE(3,113)VAR]

WRITE(3.114) VAR4

VRITE(3,115) EFF

END
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PROGRAM FOR GENERATING RANDOMIZATIONS POR
SIMPLE, TRIPLE LATTICE DESIGNS

DIMENSION N(3.25,25),IA(625),NT(625),IB(25),ID(25),IG(2S)
+NPLAN(3,25,25),NPLNO(3,25,25),IPLOT(3,625),ITRT(),625),IT(625),
+IP(3,625)

INTEGER X

CHARACTER#*12 ALOC,AFILE1,AFILE2,AFILE3

TYPE *,'THIS PROGRAM VRITTEN BY G.SVAMINATHAN GENERATES
+ RANDOMISED FTELD PLAN FOR K X K TRIPLE OR SIMPLE LATTICE
+ DESIGN IN BLOCKS OF K UNITS VHERE K <= 25 AND K >= 3’

791 TYPE +, ENTER THE SEED VALUES (THE VALUES SHOULD BE ODD NUMBERS
+ AND CONSISTS OF ODD NUMBER OF DIGITS Ex 931 1078%)’

ACCEPT *,MA,MB

TYPE *,’'ENTER THE NUMBER OF REPLICATIONS’

ACCEPT *,NREP

IF(NREP.GT.3) GOTO 901

TYPE +*,’ENTER THE SIZE OF THE DFESIGN (Ex. FOR A K X K
+TRIPLAT IT IS K)'

ACCEPT * ,NSIZ

IF(NSIZ.GT.25) GOTO 901

TYPE +,’'ENTER THE NUMBER REPEATS OF THE DESIGN (POR NO REPITITION
+ TYPE 1)

ACCEPT * NREPE

TYPE *,'TYPE THE LOCATION NAME (MAX 12 CHARACTERS) '’

ACCEPT 221,ALOC

221 FORMAT(A1?2)
TYPE *,'TYPE A FILE NAME FOR FIELD PLAN’
ACCEPT 223,AFILE]

223 FORMAT(A12)
TYPE *,'TYPE A FILE NAMF FOR CREATING FIELD LABELS’
ACCEPT 224,AFILE?

224 FORMAT(A1?)
TYPE «,'TYPF A FILE NAME FOR CREATING FIELD BOOKS’
ACCEPT 225,AFILE3

225 FORMAT(A12)

OPEN(UNIT=6,FILE=AFILE]l, STATUS='NEW’)

OPEN(UNTT-8,FILE-AFTLE2,STATUS«'NEV’)

OPEN(UNIT=11,FILE-AFILE3,STATUS  'NEV')

WVRITE(6,1) MA,MB

1 FORMAT(//,2X,'THE SEED VALUES AREs’' ,I10,’',’,I10,//)
VRITE(6,227) ALOC
227 FORMAT(//,2X,’ LOCATION: ",A12,/7)
NBLaNSIZ
NTRT=NBl *NS17

IF(NTRT.GT.99) KK=1000
IF(NTRT.LE.99) KK=100

DO 2 I=1,NSIZ

DO 3 J=1,NSIZ

N(1,1,J) J«NSIZ#(1-1)

N(2,1,J)-1+NSIZ2Z*(J-1)

CONTINUE

CONTINUE

DO 77 J=1,NBI
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77 N(3,J,J)=J
DO 200 J«1,NBL
KlaJ
K2aJ-1
X0
DO 110 KeK1,NSIZ
IF(K.EQ.J) GOTO 110
N(3,J,K)eXeN(3,J,K-1)+(NSIZ.1)
110 CONTINUE
DO 111 Ke1,K2
IF(K.EQ.J) GOTO 111
N(3,J,K)eN(3,J-1,NSIZ)-NSIZ41.(K-1)*(NSIZ+1)
111  CONTINUE
200  CONTINUE
C mrmmme e e RANDOMISE TREATMENTS -- -cvmmmmme e aea
DO 15 IIs1,NTRT
15 IA(II)=0
DO 20 JJ«1,NTRT
25 JA=RAN(MA,MB)*NTRT+1
IF(IA(JA).EQ.1) GOTO 25
TIA(JA).]
NT(JJ)= 1A
20 CONTINUE
DO 999 I1-1,NREPE
VRITE(6,7) 11
7 FORMAT(//,2X,'REPEAT OF THE DESIGN',14,//)
WRITE(6,830) NBIL.,NSI17
830 FORMAT(' ',5X,’ RANDOMIZED PLAN FoR',1X,I3,1X,'%',1X,13,1X,'T
+RIPLE LATTICE DESIGN',//) *
DO 30 I-1,NREP
30 IB(1)=0
DO 35 I:-1,NREP
40 1C-RAN(MA,MB)*NREP.1]
IF(IB(IC).EO.1) GOTO &40
IB(IC)-1
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DO 45 J-1,NBL

45 ID(J)-0
DO 50 J-1,NBL

55 TE-RAN(MA,MB)*NBL+!
IFCID(IE).E0.1) GOTO 55
ID(IE)-1

DO 70 K:=1,NSI2Z

10 IG(K)=0
DO 75 K=1,NSIZ

76 TH=RAN(MA,MB)*NSIZ.]
IF(IG(IH).FQ.1) GOTO e
IG(IH)=]
MJ-NT(N(IC,IE,IH))
NPLAN(T,J,K)=MJ
NPLNO(1,J,K)=KK*(I+NREP*(11.1))



NPLNO(I,J,K)=NPLNO(I,J,K)+(KeNSIZ*(J-1))
NI=NPLNO(I,J,K)
JKaK+NSIZ*(J-1)
IPLOT(I,JK)=NI
ITRT(I,JK)=MJ
75 CONTINUE
50 CONTINUE
35 CONTINUE
DO 116 I-1,NREP
DO 117 J=1,NTRT
IT(ITRT(I,J))=J
117 CONTINUE
DO 118 J=1,NTRT
IP(1,J)=IPLOT(I,IT(J))
118 CONTINUE
116 CONTINUE
DO 100 I«1,NREP
VRITE(6,102) I
102 FORMAT(//,2X,'REP’,15,8X,'PLOTNOS AND TREATMENTS’,//)
DO 101 J«1,NBL
VRITEB(6,103) J,(NPLNO(I,J,K),Kel,NSIZ)
WVRITE(6,104) (NPLAN(I,J,K),K=1,NSI2)
101 CONTINUE
VRITE(6,337)
100 CONTINUE
VRITE(8,227) ALOC
WRITE(8,7) II
VRITE(8,833)
833 FORMAT(’ ',’'TREAT NO. PLOT NO.’,/)
DO 119 J=1,NTRT
119 VRITE(8,832) J,(IP(1,J),I=1,NREP)
DO 798 I.1,NREP
DO 798 Ja=1,NBL
DO 798 K=1,NSIZ
798 VRITE(11,769) NPLAN(I,J,K)
999 CONTINUE
832 PORMAT(’' ’,19,6X,318)
769 FORMAT(’ ‘,16)
103 FORMAT(/,1X,’'BLOC’,13,2315)
104 PORMAT(' ',7X,25I5)
337 PORMAT(' ', -~ crcme e r e r e e e e cc e e e~

VRITE(6,78)
78 PORMAT(' ',//)
TYPE *,'HAVE YOU FINISHED USING THIS PROGRAM? (YES OR NO)’
ACCEPT 79,AS
79 PORMAT(A3)
IP(AS.EQ. ' YES') STOP
VRITE(6,881)
881 FORMAT(’+')
GOTO 791
901 TYPE *,'PLEASE ASK POR ASSISTANCE®
END



RANDOMIZED PLAN FOR 5 X 5 SIMPLE LATTICE DESIGN

THE SEED VALUES ARE- 761, 345
LOCATION: ICRISAT, PAT
REPEAT OF THE DESIGN 1

REP 1 PLOTNOS AND TREATMENTS

BLOC 1 101 102 103 104 105
14 1 16 18 22

BLOC 2 106 107 108 109 110
4 24 21 23 2

BLOC 3 111 112 113 114 115
3 13 1? 10 1N

BLOC 4 116 117 118 119 120
19 15 17 - 7

BLOC 5 121 122 123 124 175
6 8 20 75 9
REP PLOTNOS AND TREATMENTS

BLOC 1 201 202 2070 204 Q08
20 18 17 AR 1%

B. 7

BLOC 3 211 212 21%v 2la 218
' " 11

BLOC 4 216 277 218 219 0

BLOC S 221 222 223 X4 Q228
19 1t D 100 q



RANDOMIZED PLAN FOR 5 X 3 TRIPLR LATTICE DRSIGN

THE SEBD VALUES AREs 111, 333

LOCATION:

ICRISAT, PAT

REPEAT OF TRE DESIGN 1

REP

BLOC

BLOC

BLOC

BLOC

1
1 101

2 106

3 11

PLOTNOS AND TREATMENTS

102 103 104 105
8 10 24 1

107 108 109 110
12 17 5 23

112 113 114 115
14 16 4 21

117 118 119 120
25 15 9 18

122 123 124 125
20 22 7 2

L I T P R - B N R R R R T T T T )

REP
BLOC

BLOC

BLOC

BLOC

2 206
3 21
4 216

25
5 221

PLOTNOS AND TREATMENTS

202 203 204 205
8 716 5

207 208 209 210
9 14 10 17

212 213 214 215
4 19 6 18

217 218 219 220
21 20 24 12

222 223 224 225
21123
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REP
BLOC

BLOC

3

301
21

306
17

i1l

302
10

307
7

312

e e w h e e e e e e e e e

PLOTNOS AND TREATMENTS

303
5

308
1

113
1%

118

b

304
?

3n9
?5

324
t~

3J0s
18

310
1

315
14

320

23

325

14
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PROGRAM FOR GENERATING RANDOMIZATIONS POR
RECTANGULAR LATTICE DESIGNS

SUBROUTINE G12(MA,MB,NREP,NSIZ,NREPE,NTRT,NBL,NSI)

CRARACTER*12 ALOC,AFILE!,AFILE?

COMMON N(10,25,25)

INTEGER B(20,20),NN(322)

TYPE +,'THIS PROGRAM VRITTEN BY G. SVAMINATHAN GENERATES
+RANDOMISED FIELD PLANS FOR K X (Ke1) LATTICE DESIGN IN BLOCKS OF
+SIZE K VHERE K<e9 AND K>e3.)’

TYPE #, oo i ccmcccanaaa. cemmeeeemoeocaoaes

TYPE *,'ENTER THE SEED VALUES [THESE VALUES SROULD
+ ODD NUMBERS AND CONSISTS OF ODD NUMBER OF DIGITS
« Ex. 381 90187}
ACCEPT #,MA,MB
TYPE +,’ENTER THE NUMBER OF REPLICATIONS'
ACCEPT *,NREP
TYPE *,’ENTER THF. NUMBER OF PLOTS PER BLOCK Ex.( POR KX(K+l)
+RECLAT IT IS K).°
ACCEPT +,NSIZ
TYPE #,'ENTER THE NUMBER REPEATS OF THE DESIGN {POR NO REPITITION
« TYPE 1]
ACCEPT }.NREPE
TYPE *,'ENTER THE LUCATION NAME (MAX 12 CHARACTERS)'
ACCEPT 298,ALOC
298 FORMAT(A1?)
TYPE +,’TYPE THE FILE NAME FOR FIELD PLAN 1 '
ACCEPT 278,AFILE]
278 FORMAT(A12)
TYPE *,’TYPE THE FILE NAME FOF FIELD PLAN 2
ACCEPT 279,AFILE2
279 FORMAT(A12)
OPEN(UNIT-b,FILE<AFILE],STATUS 'NEW')
OPEN(UNIT=8,FILE~AFILE2,STATUS ‘NEW')
VRITE(6,1) MA,MB
1 FORMAT(//,2X,’THE SEED VALUE: ARE=’ ,I110,’,7,110,//)
VRITE(6,299) ALOC
299 FORMAT(//,2X,'LOCATION: ', A12)
VRITE(B, 302) ALOC
302 FORMAT(//,2X,’ LOCATION: ' A12)
NBL=NSIZ.]
NTRT=NBL*NSIZ
DO 2 1=1,NBL
DO 3 J«1,NB!
IF(J.GT.1) B(I,J)=(JeNBL&(I-1))-1
IF(J.LT.1) B(I,J)=(JsNBL*(I-1))-(I-1)
3 CONTINUE
2 CONTINUE
DO 19 I-1,NBL
J1=1
DO 21 J=J1,NBL
IF(J.LE.I) GOTO 21
N(1,1.J-1)«B(1,J))



21

26
19

14

N(?vIcJ'l)"B(ch)

CONTINUF
J2«1

DO 26 J-1,07
IF(J.GE.T) GOTO 26
N(loIvJ)-B(IaJ)
N(ZIIOJ)'B(Jix)

CONTINUE
CONTINUE

IF(NTRT.EQ.
IF(NTRT.FO.
JF(NTRT.EQ.
.42)

IF(NTRT.EQ
IF(NTRT.FEO

IF(NTRT.EQ.
IF(NTRT.EQ.
TYPE *,'PLEASE

STOP
11«0
GOTO  &U
11.12
GOTO iy
17 W
GOTO 6
I1-67
SOTO 6
I11-104
GOTO o
IT- 160
GUTO L0
[1-247

12)
20)
30)

56)
12)
90)

¥t 1« 1 1,NBI

DO Ya ¥ O1NSIT

T TT+KaNS[Z%( ]
N(4, T,k )Y NN(IL)

CONTINUE

DATA (NNC(I),

GOTO 50
GOTO 5]
GOTO 52
GOTO 5%
GOTO 54
GOTO =5
GOTO 56

ASK FOR ASSISTANCE’

1)

.1,

«rb, BT, 3,4, 11,15
216,200,467, lu 17,1,5, 12,19 3,6,10,13,

+8,11,15%,18,
‘7 1* ]Q )(
0?8 «.t).]..

+12,17,00.08,

<371, 7,18

0Q.]7.35.33,&].«Q.5]./.IR
«2,11,19,00 0,0 44,56,
«5,14,15,24,
+16,23.30,37,45,52,59,06,2,17,

B
1..“.

i,

«631,70,6,13,20,
+31,3R,54, 000,67,
+14,21,28, 1!\,41,‘\“.) ,

«11,21,31,41,51,61,
+431,90, 60 68, 74,87.
«72,75,00,4,15, q‘.‘ﬁ,a',),‘j"',t)F,
+6,17,27, R, '8,48,8,78,8¢0,
+ 30, 44, S0 6o,

N T T 16.?1 ’9,1.8, “U 1, KO.L.Q 15,22,26,3,10,11,17,

ORI, 24,09,35,40,4,9,20,25,36,42,6,11,16,27,32,
Y3, 34,139, 1 ,B,14,19,
J6,34,38,43,53,1,10,27, 35 36 47,55,
JI2,20,28.37,45,50,4,13,21,22,30,46,52,
{Q.SA,N.R.I(\,JQ.

%U,al.% 10 15,721,726, 31

10,40, 48,
i2,19,46,54,61,68,4,11,26,33,48,55,

‘C) ‘; "‘40 614 7“ R 15 '}:‘ 9 “1‘ 51'58’65,1’9'21"
L0 IR 05 ,40,47,60,69,5,12,19,27,34,41,56,71, 7,

" B,

"1,81,BY,09,07,32,42,52,62,64,76,84,1,12,33,
SOV 23,46,54,55,05,79,89,3,14,24,34,46,56,
74,82,..,16,26,136,37,47,66,77,85,
7.18.19,217,30,49,59,69,88,8,10,20,



RETURN
END
DIMENSION NT(625),1A(625),18(10),ID(25),IG(2S)
o.NPLAN(10,25.25).NPLNO(IO.ZS.ZS).ITIT(3.625).IPLOT(3.625)
+ , IT(625),IP(13,625)
CHRARACTER AS*3]
COMMON N(10,25,29%)
790 CALL G12(MA,MB,NREP,NSI1Z,NREPE,NTRT,NBL,NSI)
IF(NTRT.GT.99) KK:1000
IF(NTRT.LE.99) KK-100
C  mmreee e - RANDOMISE TREATMENTS --ccvccmcmnccncccccccnu-
DO 15 11«1, NTRT
15 IA(I1)=0 .
DO 20 JJ=1,NTRT
25 JA=RAN(MA,MB)*NTRT.1
IF(IA(JA).EQ.1) GOTO 25
IA(JA)=1
NT(JJ)-JA
20 CONTINUE
C e e = e e e e e mmcrmm e emmemmn——————————————-
DO 999 I1-1,NREPE
WRITE(6,7) 11
7 FORMAT(//,2X,'REPEAT OF THE DESIGN',14,//)
VRITE(6,830) NSIZ,NBL
830 FORMAT(‘ ' ,5X,' RANDOMIZED PLAN FOR',1X,I3,1X,’X’,1X,I3,1X,'R
+ECTANGULAR LATTICF DESIGN’,//)
DO 30 1 1,NREP
30 IB(1)=0
DO 35 1:1,NREP
40 IC-RAN(MA,MB)*NREP.1
TF(IB(IC).FO. Y1) GOTO 40
IB(IC)-1
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DO 45 J-1,NBI,

45 ID(J)=0
DO 50 J=1,NBL

55 IE-RAN(MA,MB)*NBL:1
IF(ID(IE).EQ.1) GOTO 55
ID(IE)=1

70 IG(K)=D
DO 75 K 1,NSI2

76 IH=RAN(MA,MB)*NS17.+1
IF(IG(IH).FO.1) GOTO 76
IG(IH)-1
MJ=NT(N(IC,IF,IH))
NPLAN(1,J,K)-M)
NPLNO(1,J ,F)-¥FK&(T+NRFP*(II 1))
NPLNO(T,J,K)=NPLNO(T . J,K)+(K.NSIZ*(J-1))
MI=NPLNO(I, ] ,K)
JK=K+NSIZ*( 1 1)
ITRT(1,JK)-M]



75
50
35
117
118
116

102

101
778
100

123

121
122
999
103
104

791

799

IPLOT(1,JK)=NI

CONTINUE

CONT INUE

CONTINUE

DO 116 I-1,NREP

DO 117 J=1,NTRT

IT(ITRT(I,J))-J

DO 118 J«1,NTR”

1P(T,J)«1PLOT(I.IT(J))

CONTINUE

DO 100 I.1,NREP

VRITE(6,102) 1
FORMAT(//,2X, REP’ .15,8X,’ PLOTNOS AND TREATMENTS ,//)
DO 101 J=1,NBL

WRITF(6,103) J,(NPINN(I,J,K),Ke] NSIZ)
WVRITE(6,104) (NPLAN(I.J,K),K«1,NSI2Z)
CONTINUE

WVRITE(6,778)

FORMAT(//, -+~ - wmcrmmmen- e m— e ——————————— -
,,,,, ‘)

CONTINUE

WRITE(8B,7) 11

VRITE(B,123)

FORMAT(' ', 'TREAT NO. PLOT NO.')
DO 121 J=1,NTRT

WRITE(8.122) J,(IP(1,J).I<!,NREP)
FORMAT(  ',19,6X.3I8)

CONTINUE

FORMAT(/,2X,'BLOCK’ ,13,2:15)

FORMAT (' *,9%X,2315,//)

WRITE(6,791)

FORMAT (" ' ,//7)

TYPE » . HAVF YOU FINISHED USING THIS PROGRAM? (YES OR NO)
ACCEPT 799 AS

FORMAT(A?)

IF(AS. Q. "YES' ) STOP

GOTO 790

END



RANDOMIZED PLAN POR 4 X 5 RECTANGULAR LATTICE DEBSIGN
TAE SEED VALURS ARE. 777, 333
LOCATION: ICRISAT
REPEAT OF THE DESIGN 1
REP | PLOTNOS AND TREATMENTS

BLOCK 1 101 102 103 104
14 6 7 3 ‘

BLOCK 2 105 106 107 108
19 11 15 10

BLOCX 3 109 110 111 112
17 18 5 12

BLOCK 4 113 114 115 116
20 8 1 16

BLOCK 5 117 118 119 120
4 13 2 9

REP 2 PLOTNOS AND TREATMENTS

BLOCK 1 201 202 203 204
14 4 16 12

BLOCK 2 205 206 207 208
p) 7 13 1

BLOCK 3 209 210 211 212
- 1 6 2 19

BLOCK 4 213 214 215 216
17 20 10 9

BLOCK 5 217 218 219 220
8 18 3 15
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PROGRAM FOR GENERATING RANDOMIZATIONS POR
CUBLIC LATTICE DESIGNS

C PROGRAM TO GENERATE RANDOM NUMBERS
DIMENSION 1E(10)

DIMENSION IA(1000),IB(1000),LL(1000),IC(1000),1ID(1000)
CBARACTER *12 AFILE]
JU(I,J,K)«ID(I*NS+J*NP+K-NS-NP)

110 TYPE +,'ENTER TUQ SEED VALUES’
ACCEPT + ,NA,NB
TYPE +,'NO. OF TRIALS, NO. OF REPS, SIZE OF LATTICR’
ACCEBPT * NTRIAL,NREP,NP
TYPE +,'ENTER OUTPUT FILE NAME’
ACCEPT 278, AFILE]

278 PORMAT(A12)
OPEN(UNIT=6,FILE-AFILE],STATUSs'NEV')
IF(NTRIAL.EQ.O0) GOTO 999
MA=NA
MB=NB
NS=NP+*NP
CN«NS
DP=NP
NQ=NS*NP
DO 200 1-1,NTRIAL
DO 14 II=1,NQ

14 IC(1II)=1
DO 16 Il=1,NQ

15 K=RAN(NA,NB)*NQ. 1
IF(IC(K).BQ.0) GOTO 15 .
IC(K)=0

16 ID(IT)sF
DO 100 J-1,NREP
WRITE(6,101)1

101 FORMAT (15X, 6HTRIAL=, 14 ,5X,6HREPL.=,14/10K,2(5X,5(2H-~)))

102 FORMAT(9(6X,312,14))

DO 10 K« NS

10 TA(K) -1
DO 100 K-1,NS

11 KK:=RAN(MA ,MB)*CN.1.0
IF(IACKK) . FO.0) GO To 11
TA(KK)-=0
DO 20 lL=1,NP

20 IB(L)=]

DO 90 L-1,NF

12 LLL-RAN(MA,MR)*DP+ 1.0
IFCIB(LLLY.FQ.) GO TO 12
JB(LLL)=-0
LL(L)Y=LLL

90 CONTINUE
K1=-(KK-1)/NP
K2=KE KI1=*NP
Kl-K1.1
IF(J-211,2.3

1 po 201 L-1,NF
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