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INTRODUCTION

The programs in this Technical Report are designed for use in discover-
ing a suitable distribution when normal theory analysis does not appear to be
adequate and for carrying out the analysis for the exponential, Poisson, and
binomial distributions for one- and two-way analysis of variance and for a two-
factor response surface. If a suitable distribution cannot be discovered,
programs are provided for a two parameter transformation of the response to
make it follow more closely a normal distribution.

COMPARISON OF PROBABILITY DISTRIBUTIONS

Often a set of frequency data made under one set of response conditions
needs to be grouped before goodness of fit tests and comparison of various
probability distributions can be carried out. The program CAIS prints out a
series of values of the log multinomial likelihood and the log interval width
for various intervals. These may be plotted on a grid of equal unit size each
way and a 45° line drawn through the points. The points will follow an S shape,
curving away from the straight line at the two extremes. Then, the grouping
interval to be chosen is the minimum width which still falls on the 45° line.

As an example of the comparison of fit of a number of distributioms,
the program GAMMA is provided to compare the normal, log normal, two parameter
(y + C;)®2 transformed normal (the two parameters may be estimated from the
program PPEI below), exponential, and gamma distributions.

The analyses of these programs are explained with more theoretical
detail in Lindsey (MS, 1971a).

TRANSFORMATIONS TO NORMALITY

For a series of frequency observations, as described in the previous
section, all taken under one set of response conditions, the program PPEl
estimates the two parameters of the transformation, (y + C;)2 to make the
data follow more closely a normal distribution.

If observations are available under a number of different response
conditions, such as in analysis of variance, with several observations at each
set of conditions, the program PPE2 may be used to estimate the same two
parameter transformation to normality. In addition, this transformation allows
the data to better fulfill the assumption of constant variance.

If observations are available from a regression problem with one to
twelve independent variables, the program PPE3 may be used to estimate the
same transformation as with PPE2.
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ANALYSES USING NON-NORMAL DISTRIBUTIONS

The programs CPEM, COPM, and CPBM may be used to do one- and two-way
analysis of variance assuming that the data come from an exponential, Poisson
or binomial distribution, respectively.

The programs ERSL2, PRSL2, and BRSL2 may be used to do an analysis of
a two-factor response surface assuming that the data come from an exponential,
Poisson, or binomial distribution, respectively, in analogous manner to the
program B@X2 for normal theory (Lindsey and Sandnes, 1971).

The program CPBM2 provides a comparison of the analysis of a two-factor
response surface using normal theory on binomial data with logit, odds, percent
and arcsine transformations and both linear and nonlinear models. All values
of power transformatioms must be supplied.

The analyses of these programs are explained with more theoretical
detail in Lindsey (MS, 1971b).

An I x 2 analysis of variance with a binomial distribution which is
equivalent to I 2 x 2 contingency tables may be analyzed in more detail for
differences within tables, after the use of the program CPBM, by using the
program CHCBM. Points of the maximized relative likelihood and on the
conditional relative likelihood are listed as well as the exact test of
significance for both no interaction and interaction models.

The exact analysis of one 2 x 2 contingency table may also be carried
out using CHCBM. For comparison, the program APLIK gives the Chi-squared test
for independence on the 2 x 2 table and lists points on the approximate likelihood
function assumed when making this test.

The analyses of these programs are explained with more theoretical
detail in Lindsey (MS, 1971c).




THE PROGRAMS

These programs were developed for a 16K core IBM 1130 single disk
computer using FPRTRAN 1130 (a subset of FPRTRAN IV). The restrictions on
numbers of variables are given in the following table:

Program

Number of Cells Number of Responses per Cell

co1S
GAMMA
PPEL
PPE2
PPE3

COEM

CHPM

PRSL2
CPBM

CHCBM
APLIK
BRSL2
CPBM2

80
150
20
30

20

15 % 2

30

= 30

800
800
800 |

20
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// FOR

eLIST ALL

*EXTENDED PRECISION
*ONE WORD INTEGERS

#10CS(1403 PRINTER)
*#10CS(2501 READER)

*NAME COIS

CALCULATION OF OPTIMUM INTERVAL WIDTH FOR GROUPING FREQUENCY DATA

THIS PROGRAM CALCULATES THE MULTINOMIAL LIKELIHOOD FOR VARIOUS
INTERVAL WIDTHS. IF THE LOG LIKELIHOOD IS PLOTTED VS. LOG INTERVAL
WIDTH AS PRINTED OUT BY THIS PROGRAM, THE POINT AT WHICH THE CURVE
BEGINS TO FOLLOW A 45 DEGREE STRAIGHT LINE INDICATES THE OPTIMUM
INTERVAL WIDTH FOR GROUPING DATA FOR COMPARISON OF PROBABILITY
DISTRIBUTIONS AS WITH THE PROGRAM GAMMA OR WITH CHI-SQUARED GOODNESS
OF FIT TESTS.

MAKEUP OF DATA DECK

1.TITLE CARD - (12A6)
2.CONTROL CARD - (13)
13 - NUMBER OF INTERVALS IN WHICH NON-ZERO OBSERVATIONS FALL
3.DATA DECK = NDBSERVED VALUES AND NON-ZERD FREQUENCIES IN PAIRS
(16F5.0)

98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK
5.REPEAT 1. TO 4. AS REQUIRED

OO0 OOEOONOON00000000

DIMENSION NN(800,2),TITL(12),NN1(800,2)
87 FORMAT(78X,12)
86 FORMAT(31HOTOTAL NUMBER OF OBSERVATIONS =I5/)
85 FORMAT(LH112A6)
84 FURMAT(12A6)

13XBHINTERVAL1OX10HLIKELIHOOD)
82 FORMAT(219,2€E18.7)
81 FORMAT(1615)
80 FORMAT(I3)
L=8
M=5
13 READ(L,84)TITL
WRITE(M,B5)TITL
READ(L,80IN
READ(LsB1) [INN(I,J)4J=1,2),1=1,4N)
READ(L+87)ID
D0 12 I=1,N
D0 12 J=1,2
12 NNLUT4J)=NN(T,J)
MM=0
DO 2 I=1,N
MM=MM+NN(I,2)
WRITE(M,86)MM
WRITE(M,83)
JK=1

~

CoIs0000
colrsoocl
C0IS0002
C01s0003
COIS00C4
C0IS0005
COIS0006
colrsecoo?
Corsooos
COIS0009
coIsoo10
CoIS0011
corsool2
COIs0013
COIS0014
CO150015
COIs0016
corsool7
corsools
COIs0019
C0150020
Co1so021
C0150022
C0IS0023
CoIs0024

4,99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOIS0025

COIs0026
co1s0027
C0Is0028
corsoc29
CoIs0030
Co1s0031
CoIsoc32
Co1s0033

83 FURMAT(4XBHINTERVAL3X6HNO. OF6X3HLOGL6X3HLOG/5X4HSIZE4XIHINTERVALSCOIS0034

C0I150035
corscc3e
COIS0037
COIS0038
COIS0039
C01S0040
COIS0041
C0IS0042
COI1S0043
COIS0044
COIS0C45
COIS0046
COIS0047
CO1S0048
COIS0G49
CoIs0050
COIs0051
C0150052
CO0IS0053
COIS0054




KL=NN(1,1)
N1=N
DO 1 I=1,15
SLM==FLOAT(MM) #ALOG (FLOAT (MM))
D0 3 J=1,N1
3 SLM=SLM#FLOAT(NNL(J,2))*ALOG(FLOAT(NNL(J,2)))
SI=FLOAT(MM) #ALOG(FLDAT(JK))
WRITE (MyB82) JK4NLoST,SLM
IF(2e8 (1=1)=(NNINs1)=NN(1,1))/4)9,9,10
9 JK=2eJK
KJ=JKeKL~1
N1l=1
NNL(NL,1)=KJ-JK/2
NN1(142)=NN(1,2)
DO & J=2,N
IFINN(J,1)-KJ)5,5,6
5 NNL(N1,2)=NNL(NLs2)4NN(J,2)
GO TO 4
6 KJ=KJeJK
IFINN(J,1)=KJ)B48y6
8 Nl=Nl+1
NNL(N1,2)=NN(J,2)
NN1(NL1,1)=KJ=-JK/2
4 CONTINUE
1 CONTINUE

10 IF(ID-98)11,11,13
11 CALL EXIT
END
// DuP
*DELETE cors
*STORC WS UA CcoIs

COIS0055
C0150056
COIS0057
CoIsoo58
COIS0059
C0150060
CO1s0061
CO1S0062
COIS0063
COIS0064
COIS0065
CO1S0066
COIS0067
CoIS0068
CO150069
co1so0070
colsoo71
CoIso072
colsoo73
COIS0074
colseors
COIS0076
CoIsS0077
corsoovs
CO1s0079
co1so0080
corsoosl
CoIs0082
colsoos3
COIS0084
coIrsocss




// 408 GAMMA0OO

/7 FOR GAMMAOO1
#ONE WORD INTEGERS GAMMAOO2
#LIST ALL GAMMA0O3
#c XTENDED PRECISION GAMMAOO4
#10CS(2501 READNER) GAMMAQOS
#10CS(1403 PRINTER) GAMMAOO&
*NAME GAMMA GAMMAQC7

GAMMAQOSB

THIS PROGRAM COMPARES THE GOODNESS OF FIT OF THE NORMAL,LOG NORMAL,GAMMAOOY
GAMMA, EXPONENTIAL, AND TWO PARAMETER (Y+Cl)#sC2 TRANSFORMED NORMAL GAMMAOLC
PRUBABILITY DISTRIRUTIONS BY MEANS GF LIKELIHOOD RATIOS, USING THE GAMMAOL1
MULTINOMIAL DISTRIBUTION AS A BASE. PARAMETER ESTIMATES GIVEN ARE THE GAMMAOl2
MEAN (A1) AND VARIANCE (A2) OF THE LOG NORMAL DISTRIBUTINN, THE MEAN GAMMACL3
(31) UF THE EXPONENTIAL DISTRIBUTION, THE MEAN (Bl) AND VARIANCE (D2) GAMMAOl4
UF THE NORMAL OISTRIRUTIUN, AND THE TWO PARAMETERS (B1 AND B2) OF THE GAMMAOLS
GAMMA DISTRIBUTION. IF AN INTERVAL WIDTH IS PROVIDED, THE DATA WILL BEGAMMAOLl6

GROUPED ACCORDINGLY. GAMMAOL7

GAMMAOL18

MAKEUP OF DATA DECK GAMMAOL9

. GAMMAQ20

L.TITLE LARD - (12A6) GAMMAO21

2.CONTROL CARD - (I3,2F4.0,2X,2F5.3) GAMMAQ22

13 - NUMBER OF INTERVALS IN WHICH NON-ZERO OBSERVATIONS FALL GAMMAQ23

F4.C - UNIT OF MEASUREMENT GAMMAQ24

F4.0 - INTERVAL WIDTH DESIRED GAMMAQ25

2F5.3 - PARAMETERS OF TRANSFCRMED NORMAL - Cl AND C2 GAMMAO26

3.DATA DECK - OBSERVED VALUES AND NON-ZERO FREQUENCIES IN PAIRS GAMMAO27
(16F5.0)

4.99 IN CLOLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWGAMMAO28
9¢ IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK GAMMAO29

OO OO OGO OO OOOOE0O00

5.REPEAT 1. TO 4. AS REQUIRED GAMMAQ30
GAMMAO31

DIMENSION TITLI(12),X(800),F(800),CC(2) GAMMAC32

91 FORMAT(21H0LOG L(MULTINOMIAL) =E15.7/21HOLOG L(GAMMA) =2E15.GAMMAO33
17/21HOLOG L(EXPONENTIAL) =2E15.7/21HOLOG L(NORMAL) =2E15.7/21GAMMAD34
2HOLOG L(LDG NORMAL) =2E15.7) GAMMA Q35
90 FORMAT(L1HOLO(12H X(I) F(I))/) GAMMAO36
B9 FORMAT(1X20F6.9) GAMMAOQ37
B8 FORMAT(SHOCL1 =F9.3,6H C2 =F7.3) GAMMAO38
87 FORMAT(31HOTOTAL NUMBER OF OBSERVATIONS =15/28HOTOTAL NUMBER OF INGAMMAO39
LTERVALS =15/17HOINTERVAL WIDTH =F4.0) GAMMAO40
86 FORMAT(21HOLOG L(MULTINOMIAL) =E15.7/21HOLOG L(GAMMA) =2E15.GAMMAO41
17/21HOLOG L(EXPONENTIAL) =2£15.7/21HOLOG L (NORMAL) =2E15.7/21GAMMAC42
2HOLOG L(LOG NORMAL) =2E15.7/21HOLOG L(TRANS NORMAL)=2E15.7) GAMMAD43
85 FORMAT(S5HOAL =F12.646H A2 =F12.6,6H Bl =Fl2.646H B2 =F12.6,6H GAMMAO44
102 =F12.6) GAMMAC4S
34 FORMAT(78X,12) GAMMAO46
A3 FORMAT(16F5.0) GAMMA Q4T
B2 FORMAT(13,2F4.0,2X,2F5.3) GAMMA 048
81 FORMAT(L1H112A6) GAMMA 049
80 FORMAT(12A6) GAMMAO50
L=8 GAMMAOS1
M=5 GAMMAOS2

-

READ(L,BO)TITL GAMMA0S53



WRITE(M,BL)TITL

READ(L,82)J,D48,CC

READ(L,83) (X(T1),F(I),yI=1,0)
READ(L,84)1D

N=0

D0 7 1=14J

N=N+F (1)

Al=0.0

81=0.0

C1=0.0

C3=0.0

DO 1 I=14J
Cl=Cl+(X(1)+CC(1))weCC(2)*F(I)/FLOATIN)
C3=C3+ALOG(X(I)+CC(L1))eF(I)
Bl=BLl+¢X(I)*F (I)/FLOAT(N)
Al=AL+ALOG(X(I))=F(I)/FLOAT(N)

A2=0.0

C2=0.0

02=0.0

DO 2 1=1,J
D2=D2+F(I)e(X(1)-B1)*e2/FLOAT(N)
C2=C2+F(I1)®L(X(I)+CC(1))®eCC(2)~C1)*w2/FLOATIN)
A2=A2+F(1)®(ALOG(X(I))-ALl)*w2/FLOAT(N
B2=(30.0+SQRT(900.0+4240.0#(ALOGIBL1)-A1)))/120.0/(ALOG(B1)-AL)
1F(B2-1.015+5+6

B2=10.0%e(-10)+1.0

~

~

ow

11/2.0-1.0-1.0/12.0/(B2-1.0)+(B2-1.0)#Al)
ALLN=-FLOAT(N)®#(ALOG(6.283185)+1.0+AL0OG(A2)+2.0%A1)/2.0
ALE=-FLOAT(N)#(ALOG(B1)+1.0)

GAMMAOS4
GAMMAOS5
GAMMADS56
GAMMAOS57
GAMMAOS58
GAMMAOS9
GAMMA060
GAMMAOG61
GAMMAO62
GAMMAQO63
GAMMAOG64
GAMMA065
GAMMAOb66
GAMMAOGT
GAMMAO6B
GAMMAO069
GAMMAOT70
GAMMAOT71
GAMMAO72
GAMMAOT73
GAMMAOQT4
GAMMAQT7S
GAMMAOT6
GAMMAOT7
GAMMAOT78
GAMMAOT79

ALG=FLOAT(N)»(B2#(ALOG(B2/81))~(B2-0.5)*ALOG(B2~1.0)~ALOG(6.283185GAMMADB0

GAMMAOB1
GAMMAOB2
GAMMAOB3

ALT=-FLOAT(N)®*(ALOG(6.283185)+1.04AL0OG(C2)~2.04ALOG(ABSICC(2))))/2GAMMAOES

1.0+(CC(2)-1.0)%C3
ALN=-FLOAT(N)*(ALOG(6.283185)+1.0+AL0G(D2))/2.0
IF(B-1.0)12,12,13

13 A=X(1)+8

N1=1

X(1)=X(1)+8/2.0

DO 8 I=2,J

IF(X(1)-A)9,9,10

FINL)=F(NL)+F(I)

GO TO 8

10 A=A+B

IF(X(I)=A)11,11,10

NLl=N1+1

FINL)=F (1)

X(N1)=A-B/2

CONTINUE

J=N1

GO TO 14

12 B=1.0

14 C=FLOAT(N)*ALNG(D*B)
ALG=ALG+C
ALN=ALN+C
ALE=ALE+C
ALT=ALT+C
ALLN=ALLN+C

©

1

L3

GAMMAOBS5
GAMMA 086
GAMMAO87
GAMMAOBB
GAMMAOB9
GAMMAOSO
GAMMAQOS1
GAMMA092
GAMMA093
GAMMAU94
GAMMAOSS
GAMMA096
GAMMAO9T
GAMMAO98B
GAMMA099
GAMMA100
GAMMALO1
GAMMA102
GAMMA103
GAMMA104
GAMMA105
GAMMA 106
GAMMAL1C7
GAMMA108
GAMMAL109




9w

ALM=-FLOAT(N)»ALOG(FLOAT(N))
00 15 I=1,J
15 ALM=ALM+F (1) *ALOG(F(I))
ARN=ALN-ALM
ARG=ALG-ALM
ARE=ALE-ALM
ART=ALT-ALM
ARLN=ALLN-ALM
WRITE(MyB7IN,J,8
WRITE(M,90)
WRITE(MyB9) (X(T),FII),I=1,0)
WRITE(M,85)A1,A2,81,B82,02
IF(CC(2))16417,16
WRITE (M,88)CC
WRITE(MyB6)ALM,ALG ARG, ALE JARE s ALNy ARN, ALLN,ARLN,ALT,ART
GU T0 18
17 WRITE(My91)ALM,ALG ARG sALE 4 ARE, ALNyARN,ALLN,ARLN
18 IF(ID-98)4,4,3

-
o

4 CALL EXIT
END
// DUP
*DELETE GAMMA
*STORE WS UA GAMMA

GAMMAL10
GAMMAL11
GAMMA112
GAMMA113
GAMMAL14
GAMMAL15
GAMMALl6
GAMMAL17
GAMMAL18
GAMMAL19
GAMMA120
GAMMAL21
GAMMA122
GAMMA123
GAMMAL24
GAMMA125
GAMMA126
GAMMA127
GAMMAL28
GAMMA129
GAMMA130
GAMMA131
GAMMA132



// JUB PPE10000
/7 FOR PPE10005
#ONE WORD INTEGERS PPE10010
*EXTENDED PRECISION PPEL10015
*LIST ALL PPEL10020
#10CS5(1403 PRINTER) PPE10025
#10C5(2501 READER) PPE10030
«[OCS(KEYBOARD) PPE10035
#IOCS(TYPEWRITER) PPE10040
*NAME PPEL PPE10045

PPE10050

THIS PROGRAM ESTIMATES THE TWO PARAMETERS OF THE TRANSFORMATION PPE10055
(Y+Cl)eeC2 TO MAKE DATA FOLLOW MORE CLOSELY A NORMAL DISTRIBUTION. ALLPPE10060
DASERVATIONS ARE TAKEN UNDER THE SAME RESPONSE CONDITIONS. POINTS ON PPEL10065
THE TWO MAXIMIZED RELATIVE LIKELIHOOD GRAPHS ARE LISTED AND, IF DATA PPEL0070

SWITCH 10 IS UP, PLOTTED. PPELOO75
PPE10080O

THE SAME DATA DECK AS FOR COIS AND GAMMA MAY BE USED. PPELQ0OBS
PPEL0090

IF DATA SWITCH 9 IS UP, 130 POINTS ON THE LIKELIHOOD SURFACE ARE PPEL10095
PRINTED OUT. THE POINT WITH LARGEST LOG LIKELIHOOD MAY THEN BE TYPED PPE10100
IN TO GIVE INITIAL ESTIMATES OF Cl1 AND C2. PPE10105
PPE10O110

LINK CALLED PPE10115
PPE10120

PPPEL - PLOTS TWO MAXIMIZED RELATIVE LIKELIHOOD GRAPHS PPE10125

SUBROUTINES CALLED

PPSS1 - CALCULATE POINTS ON LIKELIHOOD SURFACE
PPESL - CALCULATES LIKELIHOOD FUNCTION
MATV2 - INVERTS MATRICES UP TD 2 BY 2

COOOONOOOOO0OOOO00O00N0ONOO0A0O00O00000

PPE10130

MAKEUP OF DATA DECK PPE10135

PPEL1O140

L.TITLE - (12A6) PPE10145

2.CONTROL CARD = (13,8Xs1244F5.3,13) PPELO150

13 - NUMBER OF INTERVALS IN WHICH NON-ZERO FREQUENCTES FALL PPEL0155

12 - NUMBER OF ITERATIONS ALLOWED PPE10160

2F5.3 - INITIAL ESTIMATES OF PARAMETERS PPE10165

2F5.3 - HALF SIZE OF INTERVAL TO BE PLOTTED AROUND EACH MAXIMUM PPEL1O170

13 - NUMBER OF POINTS ON GRAPHS TO BE CALCULATED PPE10175

3.DATA DECK - OBSERVED VALUES AND NON-ZERO FREQUENCIES IN PAIRS PPELO180
(16F5.0)

4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWPPE10185

98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK PPE10190

5.REPEAT l. TO 4. AS REQUIRED PPE10195

PPE10200

DIMENSION Y(800),F(800),S(2),55(242),T(12),11(2),C1(2),C2(2) PPE10205

COMMON TITL(12),R(75+3,2),C(2),A(2),1D,NI PPE10210

96 FORMAT(F6.3) PPE10215

95 FORMAT(33HTYPE IN ESTIMATES OF C1,C2 -~ F6.3) PPEL0220

90 FORMAT(1X2F9.44E1446,15,15X,2F9.44E14.6,15) PPE10225

89 FURMAT(60HOPOINTS ON MAXIMIZED RELATIVE LIKELIHOOD GRAPHS OF Cl ANPPE10230
1D C2//4X2HC17X2HC210X1HRBX4HITERLIBX2HC17TX2HC210X 1 HRBX4HITER/ ) PPE10235




88 FORMAT(1X%20F6.0) PPE10240 |

87 FORMAT(LHO10(12H X(I) FU(I))/) PPEL10245
86 FORMAT(25HOINITIAL ESTIMATES - Cl =F9.4,6H C2 =F9.4,9H LOG L =E1PPEL0250 ‘
14.6) PPE10255
85 FORMAT(36HOMAXIMUM LIKELIHOOD ESTIMATES - Cl =F9.4,6H C2 =F9.4,6XPPE10260
17HLOG L =E14.6,6X22HNUMBER OF ITERATIONS =14) PPEL10265
B4 FORMAT(78X,12) PPE10270
B3 FORMAT(16F5.0) PPE10275 l
B2 FORMAT(13,8X,1244F5.3,13) PPE1028B0
81 FORMAT(1HL112A6) PPE10285 |
80 FORMAT(12A6) PPE10290 ]
L=8 PPE10295
M=5 PPE10300
10 READ(L,80)TITL PPEL10305
READ(L,B82)MN,MI,CyAsNI PPEL10310
READ(L,83) (Y(I),F(I),I=1,MN) PPEL10315
READ(L+84)1D PPE10320
IF(Y(1)4C(1))23,23,24 PPE10325
23 IF(Y(1))40,40,41 PPE10330
41 C(1)=0.0 PPE10335
GO T0 24 PPE10340
40 C(1)=1.0-Y(1) PPE10345
24 N=0 PPE10350
DO 4 I=1,4MN PPE10355
4 N=N+F (1) PPEL10360
CALL DATSW(9,J9) PPEL10365
GO TO (42,43),J9 PPEL10370
42 WRITE(M,BL)TITL PPE10375
CALL PPSSL(Y,FyNyMN) PPE10380
WRITE(1,95) PPE10385
READ(6,96)C PPEL10390
43 WRITE(M,B8L)TITL PPE10395
WRITE(M48T7) PPE10400
WRITE(M,88) (Y(I)4F(I),I=1,MN) PPE10405
P=PPESLIYsF4NyMN,C(1),C(2)) PPE10410
WRITE(M,B86)C,P PPEL10415
DO 2 TI=14MI PPE10420
12=11 PPEL0425
DO 1 I=1,12 PPEL10430
1 T(1)=0.0 PPEL0435
YY=0.0 PPEL0440
DO 5 I=1,MN PPEL10445
5 YY=YY4+(Y(I)+C(1))#»C(2)#F(I)/FLOAT(N) PPE10450
DO 3 I=1,MN PPE10455
T1=(Y(I)+C(1))==C(2) PPE10460
T2=(Y(I)+C(1))##(C(2)-1.0) PPEL10465
T3=(Y([)+C(1))#*=#(C(2)-2.0) PPEL10470
T4=ALOG(Y(I)+C(1)) PPEL10475
TL)=T(L)+(TL-YY)#w2eF (1) PPEL10480
T(2)=T(2)+(T1-YY)#T2#F (1) PPE10485
T(3)=T(3)+41.0/(Y(I)+C(1))=F(T) PPE1GC490
T(4)=T(4)+(T1l-YY)#T1leT4sF (1) PPEL10495
T(5)=T(5)+T4#F (1) PPEL10500
T(6)=T(6)4T3#(T1-YY)*F(I) PPEL10505
T(T)=T(7)+T2#T2#F (1) PPEL10510

T(8)=T(8)+1.0/(Y(I)4C(1))/(Y(II+C(L))*FLT) PPE10515
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T(9)=T(9)+(Tl-YY)eT1leT4aTosF(]) PPE10520
T(10)=T(10)+TleT1loT4eT4eF (1) PPE10525
TIIL)=T(11)+TleT2eT4oF(]) PPE10530
TE12)=T(12)+(TLl-YY)eT2eT4eF(]) PPE10535
S(1)==FLOAT(N)eT(2)#C(2)/T(1)+(C(2)-1.0)eT(3) PPE10540
S(2)=-FLOAT(N)#(T(4)/T(1)-1.0/C(2)1+T(5) PPEL10545
SS(1,1)=-FLOATIN)®(T(1)e(C(2)#(C(2)~1.0)eT(6)+C(2)%C(2)=T(7))~2.0%PPEL10550

1T(2)#T(2)#C(2)2C(2))/T(1)/T(1)-(C(2)-1.0)eT(B) PPE10555
$S(242)=-FLOATIN) # ((T(L)®(T(9)4T(10))-2.0T(4)eT(4))/T(1)/T(1)+1.0PPELO560

1/C(21/C(2)) PPE10565
SS(142)=-FLOAT(N)®(T(1)#(C(2)T(L1)+C(2)#T(12)4T(2))-2.0%C(2)%T(2)PPELO570
1eT(4))/T(L)/TLL)+T(3) PPELO575
§5(241)=55(1,2) PPEL10580
CALL MATV2(55,42,541,4DET) PPE10585
DO 6 I=1,2 PPE10590
Ctry=C(n-=stn PPE10595
00 7 1=1,2 PPE10600
IF(ABS(S(1))-0.0001)7,7,2 PPE10605
CUNTINUE PPEL10610
GO 10 8 PPE10615
CONTINUE PPEL10620
P=PPESLIY,FyNsMN,C(1),C(2)) PPE10625
WRITE(M,85)C,Py12 PPEL0630
IF(MN/10+NI-42)25,25,26 PPE10635
WRITE(M,BL)TITL PPEL0640
WRITE(M,89) PPEL064S
c2(1)1=C(21 PPELO650
Cl(2)=C(1) PPE10655
DO 11 J=1,NI PPEL0660
ClL(1)=C(1)-A(1)+(J=-1)®2,.0%A(1)/FLOAT(NI-1) PPEL0665
IF(Y(1)+C1(1))16,16,28 PPEL10670
DO 14 Il1=1,MI PPEL0675
It=11 PPEL0680
DO 13 I=1,10 PPELO6BS
T(I1)=0.0 PPEL0690
YY=0.0 PPEL0695
DO 15 I=1,MN PPELO700
YY=YY4(Y(I)4C1(1))eeC2(1)eF(1)/FLOATIN) PPE10705
DO 12 I=1,MN PPEL1O710
Ti=(Y(I)+Cl(1))esC2(1) PPELO715
T4=ALOGIY(I)+C1(1)) PPE10720
T(L)=T(L)+(T1=-YY)#e2aF (1) PPE10725
TU4)=T(4)+(T1-YY)aTLeT4sF (1) PPE10730
T(5)=T(5)+T4aF (1) PPEL10735
TI9)=TI9)+(T1-YY)aTleT4aT4nF(I) PPE10740
TU10)=T(10)+T1sT1eT4aT4uF(I) PPE10745
S(2)=-FLOAT(N)®(T(4)/T(1)-1.0/C2(1))+T(5) PPE10750
S$S(2,2)==FLOAT(N) #((T(1)®(T(9)+T(10))=-2.0eT(4)eT(4))/T(1)/T(1)+1.0PPELOT55
1/c2(1)/Cc21(1)) PPE10760
C2(1)=C2(1)-S(2)/55(2,2) PPEL0765
IF(ABS(S(2)/55(2,2))-0.0001)16,16,14 PPELOT70
CONTINUE PPEL10775
C212)=C(2)-A(2)+(J-1)#2,.0%A(2)/FLOAT(NI-1) PPE10780
DO 18 Il=1,MI PPE10785
I1t2)=11 PPE10790

DO 19 I=1,8 PPEL10795
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19 T(1)=0.0

YY=0.0

DO 20 I=14MN
YY=YY+(Y(I)4C1(2))eeC2(2)#F(1)/FLOATIN)

D0 21 I=1,MN

Ti=(Y(1)+C1l(2))weC2(2)
T2=(Y(I)+C1(2))ee(C2(2)~1.0)
T3=(Y(I)+C1(2))ew(C2(2)-2.0)
TOL)=T(L)#(T1-YY)we2eF(])
T(2)=T(2)+(T1-YY)eT2eF(I)
T(3)=T(3)+1.0/(Y(1)+CL(2))eF (1)
TL6)=T(6)+T3e(TL=-YY)eF(I)
T(T)=T(T7)+T2eT2«F (1)
TIB)=T(B)+#1.0/(Y(I)+CL(2))/(Y(1)+CLI2))eF (1)
S(1)=-FLOAT(N)#T(2)#C2(2)/T(1)+(C2(2)=1.0)T(3)

2
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2
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PPELOBOO
PPE1080S
PPEL0810
PPE10815
PPE108B20
PPELO8B25
PPEL10CB30
PPE10635
PPEL0840O
PPEL0B4S
PPE108B50
PPE10855
PPE10860
PPE108B6S
PPE10870

$S(1,1)==FLOAT(N)®(T(1)®(C2(2)#(C2(2)=1.0)*T(6)+C2(2)2C2(2)eT(7))-PPELOBTS

12.00T(2)eT(2)*C2(2)#C2(2))/TLL)/TI1)=(C2(2)~1.0)eT(8)
C1(2)=C1l(2)=-5(1)/S5(1,1)
IF(ABS(S(1)/55(1,1))-0.0001)22,22,18
18 CONTINUE
22 DU 39 I=1,42
R(JylyI)=ClLT)
R(Jy2s0)=C2(1)
RUJyI 1) =EXP(PPESLIY,FyNyMN,CLIT),C201))=P)
WRITE(My90) ((RUJyKyI)4K=1,3),11(1),1=1,2)
CONTINUE
CALL DATSW(10,J10)
GO TO (35,36),J10
35 CALL LINK(PPPE1)
36 IF(1D-98)9,9,10
CALL EXIT
END
// DUP
*DELETE PPEL
*STORE WS UA  PPEL

3

)

)
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// JoB
/1 FOR
*ONE WORD INTEGERS
*EXTENDED PRECISION
*LIST ALL
#I0CS(PLOTTER)
*NAME PPPEL
COMMON TITL(12)4R(754342)4C(2),A(2),ID,NI
94 FORMAT(24HMAXIMUM LIKELIHOOD RATIO)
93 FORMAT(1OHVALUE OF CI1,15H MAXIMUM AT CI1,2H =FB.4)
92 FORMAT(F3.1)
91 FORMAT(FB.3)
80 FORMAT(12A6)
D0 30 J=1,2
X4=C(J)-A(J)
A3=2.0%A(J)
B3=A3/20.
C3=X4-A3/50.
D3=A3/10.
E3=10./A3

PPELOBBO
PPEL108BSBS
PPE10890
PPELO89S
PPE10900
PPEL10905
PPEL0910
PPELO915
PPEL0920
PPEL0925
PPE10930
PPEL0935
PPEL10940
PPE10945
PPEL10950
PPE10955
PPE10960
PPEL0965
PPE10970

PPPE1000
PPPE10OOL
PPPE1002
PPPE100C3
PPPE1004
PPPE1005
PPPELOO6
PPPE1007
PPPE1008
PPPEL1009
PPPE1010
PPPEL1O11
PPPEL012
PPPELO13
PPPE1014
PPPEL01S
PPPELCL6
PPPELOLT
PPPELO18
PPPELOLY
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F3=Xx4-83

G3=X4+0D3

H3=X4+A3#1,.3

W3=X4~-A3/15.

13=X4-D3

CALL SCALE(E3,10.04X4,0.0)

CALL EGRID(O,X4,0.0,83,20)

CALL EGRID(14X4,0.0,0.05,20)

DO 31 I=1,11
X1=63-D3/2.04D3«FLOAT(1-2)
X0=G3+4D3«FLOAT(1-2)

CALL ECHAR(X14-0.0240.140.1,0.0)
WRITE(T,91) %0

DO 32 I=1,11
X1=-=0.1+40.1#FLOAT(I)

CALL ECHAR(F3,4X1,0.1+0.1,42.0)
WRITE(T7,92)X1

CALL ECHAR(G3,-0.04,0.1,0.1,0.0)
WRITE(7,93)J,J,C00)

CALL ECHAR(W3,041,40.140.1,1.5709)
WRITE(7,94)

CALL ECHAR(Z340.140.1,0.1,41.5709)
WRITE(7,80)TITL

CALL EPLOT(-24X4,0.0)

DU 33 [I=1,NI
IF(R(1,3,J)-1.0)33,33,34

34 R(I43,J)=1.0

33 CALL EPLOT(O,R(I4J9J)sR(T43,J))
CALL EPLOT(1,4H3,0.0)

CONTINUE

IF(ID-98)9,9,10

10 CALL LINK(PPEL)

CALL EXIT

END

/7 DbuP

*DELETE PPPEL

*STORE WS UA PPPE1

3
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//7 J0B
// FOR
*ONE WORD INTEGERS
®EXTENDED PRECISION
*LIST ALL
SUBROUTINE PPSSLIY,FyNyMN)

DIMENSION Y(200),F(200),P(10),C1(10),C2(10)

85 FORMAT(1X)
84 FORMAT(1X10E12.4)
83 FORMAT(1X10F12.3)

82 FORMAT(27HOCl, C2, AND LUG LIKELIHOOD)

M=5

WRITE(M,82)
A=(Y(MN)+Y(1))/25.0

00 1 1=1,13 h
WRITE(M,85)

DO 2 J=1,10
Cl{J)=(1-1)=A~Y(1)+0.0001

PPPEL020
PPPE1021
PPPE1022
PPPEL023
PPPELO24
PPPEL1025
PPPEL1026
PPPEL1027
PPPEL1028
PPPEL1029
PPPE1030
PPPELO31
PPPEL032
PPPEL033
PPPEL034
PPPELO35
PPPELO36
PPPELO37
PPPEL1038
PPPE1039
PPPEL1040
PPPEL041
PPPEL1042
PPPEL1043
PPPE1044
PPPEL045
PPPEL046
PPPELO47
PPPE1048
PPPEL049
PPPE1050
PPPELO51
PPPEL052
PPPE1053
PPPE1054
PPPEL055
PPPELD5S6

PPS51000
PPSS1001
PPSS1002
PPSS1003
PPSS1004
PPS51005
PPSS1006
PPSS1007
PPSS1008
PPSS1009
PPSS1010
PP§51011
PPSS1012
PPSS1013
PPSS1014
PPSS1015
PPSS1016
PPSS1017
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C2(J)=(J-6)20.4+0
F(J)IPPESIlV'F-N-NN,Cl(J).CZ(JI)
CONTINUE

WRITE(M,83)C1,C2

WRITE(M,84)P

~

1 CONTINUE

RETURN

END
/7 DUP
*DELETE PPSS1
*STORE WS UA PPSS1
// Jo8
// FOR

*ONE WORD INTEGERS

*EXTENDED PRECISION

*LIST ALL

FUNCTION PPESL(Y,FNyMN,C1,C2)
DIMENSION Y(200),F(200)

YY=0.0

D0 2 I=1,MN
YY=YY+(Y(I)+C1)eeC2#F (1) /FLOAT(N)
A=0.0

8=0.0

DO 1 I=1,MN

A=A+ ((Y(I)+C1)eeC2-YY)oa2eF(])
B=B+ALOG(Y(I)+CLl)eF(I)

~

-

PPES1==FLOAT(N)® (ALOG(A)/2.0-ALOG(ABS(C2)))+(C2-1.0)eB

RE TURN

END
/1 DUP
*DELETE PPES1
*STIRE WS UA  PPESL

// JOB
// FOR
*LIST ALL
*UNE WORD INTEGERS
*EXTENDED PRECISION
SUBROUTINE MATV2(A,N,BsM,DETM)

DIMENSION IPVOT(2)4A(242),B(2,1)INDEX(242)4PIVOT(2)
EQUIVALENCE (TROW,JROW) 5 (ICLUM,JCLUM) , (AMAX,T,SWAP)

DETM=1.0

D0 20 J=1,N

IPVOT(J) =0

DO 550 I=1,N

AMAX=0.0

DO 105 J=1.N

IF(IPVOT(J)~-1160,105,60

60 DU 100 K=1,N
IF(IPVOT(K)-1)80,100,740

80 [F(ABS(AMAX)-ABS(A(J,K)))85,100,100

85 IROW=J

ICLUM=K

AMAX=A(J,4K)

CONTINUE

2

©
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PPSS1018
PPSS1019
PPSS1020
PPSS1021
PPSS1022
PPSS1023
PPSS1024
PPSS1025
PPSS51026
PPSS1027
PPSS1028

PPES1000
PPES1001
PPES1002
PPES1003
PPES1004
PPES1005
PPES1006
PPES1007
PPES1008
PPES1009
PPES1010
PPES1011
PPES1012
PPES1013
PPES1014
PPES1015
PPES1016
PPES1017
PPES1018
PPES1019
PPES1020

MATV2000
MATV2001
MATV2002
MATV2003
MATV2004
MATV2005
MATV2006
MATV2007
MATV2008
MATV2009
MATV2010
MATV2011
MATV2012
MATV2013
MATV2014
MATV2015
MATV2016
MATV2017
MATV2018
MATV2019
MATV2020
MATV2021
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20
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210

250
260

w
"
o

360
370
380

+
=3
o

460
500
550

63

°©

705
710
740
750
760

// bup
#DELET]
*STORE

- 16 =

CONTINUE
IPVOT(ICLUM) =IPVOT (ICLUM) +1
IF (IROW-1CLUM) 140,260,140
DETM=-DETM

DO 200 L=1,N

SWAP=A ([ROW,L)
ACIROW,L)=ALICLUM,L)
ALICLUM, L) =SWAP
IF(M)260,260,210

D0 250 L=1,M

SWAP=B [ TROW,L)
B(IROW,L)=B(ICLUM,L)
BIICLUM,L) =SWAP
INDEX(I,1)=IROW
INDEX(1,2)=1CLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DE TMePIVOT (1)

ALICLUM, ICLUM)=1.0

D0 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
IF (M)380,380,360

DO 370 L=1,M
BUICLUM,L) =B (ICLUM,L)/PIVOT (1)
DO 550 L1=1,N

IF(L1-1CLUM) 400,550,400
T=A(L1,ICLUM)
A(LL,ICLUM)=0.0

DO 450 L=1,N
A(LLyL)=A(LL,L)=A(TCLUM,L) T
IF(M)550,550,460

DO 500 L=1,M
B(LL,L)=B(L1,L)=B(ICLUM,L)®T
CONTINUE

DO 710 I=1,N

L=N+1-1 b
IFCINDEX(Ly1)=INDEX(Ls2))1630,710,630
JROW=INDEX(L,1
JCLUM=INDEX(L,2)

DO 705 K=1,N

SWAP=A (KyJROW)

A (K, JROW) =A (K, JCLUM)
A(KyJCLUM) =SWAP

CONTINUE

CONTINUE

IF (DETM-0.000001) 750,750,760
DETM=0.0

RETURN

END

E MATV2
WS UA  MATV2

MATV2022
MATV2023
MATV2024
MATV2025
MATV2026
MATV2027
MATV2028
MATV2029
MATV2030
MATV2031
MATV2032
MATV2033
MATV2034
MATV2035
MATV2036
MATV2037
MATV2038
MATV2039
MATV2040
MATV2041
MATV2042
MATV2043
MATV2044
MATV2045
MATV2046
MATV2047
MATV2048
MATV2049
MATV2050
MATV2051
MATV2052
MATV2053
MATV2054
MATV2055
MATV2056
MATV2057
MATV2058
MATV2059
MATV2060
MATV2061
MATV2062
MATV2063
MATV2064
MATV2065
MATV2066
MATV2067
MATV2068
MATV2069
MATV2070
MATV2071
MATV2072
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// JoB

/! FOR

#0ONE WORD INTEGERS
#EXTENDED PRECISION
#LIST ALL
*#]10CS(1403 PRINTER)
#10CS(2501 READER)
#[OCS(TYPEWRITER)

* [OCS(KEYBOARD)
*NAME PPE2

THIS PROGRAM ESTIMATES THE TWO PARAMETERS OF THE TRANSFORMATION
(Y+C1l)##C2 TO MAKE DATA FOLLOW MORE CLOSELY A NORMAL DISTRIBUTION.
OBSERVATIONS ARE TAKEN UNDER A NUMBER OF RESPONSE CONDITIONS AS IN

LIKELIHOOD GRAPHS ARE LISTED AND, IF DATA SWITCH 10 IS UP, PLOTTED.
IF DATA SWITCH 9 IS UP, 130 POINTS ON THE LIKELIHOOD SURFACE ARE
IN TO GIVE INITIAL ESTIMATES OF Cl AND C2.
LINK CALLED
PPPE2 - PLOTS TWO MAXIMIZED RELATIVE LIKELIHOOD GRAPHS
SUBROUTINES CALLED

PPSS2 - CALCULATE POINTS ON LIKELIHOOD SURFACE
PPES2 - CALCULATES LIKELIHOOD FUNCTION
MATVZ2 - INVERTS MATRICES UP TO 2 BY 2

REQUIRES SUBROUTINE READB(Y,N1,MN,1D)

STORES Y OBSERVATIONS IN Y(80,20)

N1 - NUMBER OF RESPONSE CONDITIONS (BLOCKS) - MAXIMUM 80
MN = NUMBER OF DBSERVATIONS PER BLOCK - MAXIMUM 20

ID=98 TERMINATION, ID NE 98 - PROCESS NEXT DATA DECK

MAKEUP OF DATA DECK

1.TITLE CARD =~ (12A6)
2.CONTROL CARD = (4X,12,4F5.3,13)
12 - NUMBER OF ITERATIONS ALLOWED
2F5.3 - INITIAL ESTIMATES OF PARAMETERS Cl1 AND C2
2F5.3 - HALF SIZE OF INTERVAL TO BE PLOTTED AROUND EACH MAXIMUM
13 - NUMBER OF POINTS ON GRAPHS TO BE CALCULATED
3.DATA DECK - ACCORDING TO SUBROUTINE READB
4.REPEAT 1. TO 3. AS REQUIRED

OO NONONOOONOONO0OOO0OOO0O00000NO00000

DIMENSION Y(80420),YY(80),S(2)+55(2,2)9T(12),11(2),C1(2),C2(2)
COMMON TITL(12)4R(7543,2),C(2),A(2)4IDsNI

96 FORMAT(F6.3)

95 FORMAT(33HTYPE IN ESTIMATES OF C1,C2 - F6.3)

90 FORMAT(1X2F9.4,E14.6,15,15X2F9.4,EL4.6,415)

PRINTED OUT. THE POINT WITH LARGEST LOG LIKELIHOOD MAY THEN BE TYPED

PPE20000
PPE20001
PPE20002
PPE20003
PPE20004
PPE20005
PPE20006
PPE20007
PPE20008
PPE20009
PPE20010
PPE20011
PPE20012
PPE20013

ANALYSIS OF VARIANCE OR REGRESSION ANALYSIS, WITH EQUAL NUMBERS AND ATPPE20014
LEAST TWO UNDER EACH CONDITION. POINTS ON THE TWO MAXIMIZED RELATIVE

PPE20015
PPE20016
PPE20017
PPE20018
PPE20019
PPE20020
PPE20021
PPE20022
PPE20023
PPE20024

PPE20025
PPE20026
PPE20027
PPE20028
PPE20029
PPE20030
PPE20031
PPE20032
PPE20033
PPE20034
PPE20C35
PPE20036
PPE20037
PPE20038
PPE20039
PPE20040
PPE20041
PPE20042
PPE20043
PPE20044
PPE20045
PPE20046
PPE20047
PPE20048
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B89 FORMAT(60HOPOINTS ON MAXIMIZED RELATIVE LIKELIHOOD GRAPHS OF C1 ANPPE20049
1D C2//4X2HC17X2HC210X1HRBX4HITER1BX2HC17X2HC2 10X 1HRBX4HITER/ ) PPE20050
88 FORMAT(1X13F8.3) PPE20051
87 FORMAT(17HOOBSERVATION SETS/) PPE20052
86 FORMAT(25HOINITIAL ESTIMATES - Cl =F9.4,6H C2 =F9.4,9H LOG L =E1PPE20053
14.6) PPE20054
85 FORMAT(36HOMAXTMUM LIKELIHOOD ESTIMATES = Cl =F9.4,6H C2 =F9.4,6XPPE20055
L7THLOG L =E14.5,6X22HNUMBER OF ITERATIONS =14) PPE20056
82 FORMAT(4X,12,4F5.3,13) PPE20057
81 FORMAT(1H112A6) PPE20058
B0 FORMAT(12A6) PPE20059
L=8 PPE20060
M=5 PPE20061

10 READ(L,80)TITL PPE20062
READ(LsB2IMI,CyA NI PPE20063
CALL READB(Y,N1,MN,ID) PPE20C64
N=N1eMN PPE20065
F=yYll,1) PPE20066
Fl=Y(1,1) PPE20067

DO 17 I=1,N1 PPE20068

DO 17 J=1,MN PPE20069
TFIY(T4J)=F)37,44,66 PPE20070

37 F=Y(1,J) PPE20071
44 IFIY(I,J)=F1)17,17,45 PPE20072
45 Fl=Y(1,J) PPE20073
17 CONTINUE PPE20CT74
CALL DATSW(9,J9) PPE20075

GO TO (42,43),J9 PPE20076

42 WRITE(M,81)TITL PPE20077
CALL PPSS2(Y4F,F1,N1,MN) PPE20078
WRITE(1,95) PPE20079
READ(6,4961C PPE20080

GO TO 24 PPE20081

43 IF(F+C(1))23,23,24 PPE20082
23 [F(F)40,40,41 PPE20083
41 C(1)=0.0 PPE200C8B4
GO TO 24 PPE20085

40 C(1)=1.0-F PPE20086
24 WRITE(MyBL)TITL PPE20087
WRITE(M,87) PPE20088

D0 4 I=1,N1 PPE20089

4 WRITE(M,88) (Y(I,4J)4J=1,MN) PPE20090
P=PPES2(YyNLyMN,C(1),C(2)) PPE20091
WRITE(M,86)C,P PPE20092

DO 2 1I=1,MI PPE20093
12=11 PPE20094

D0 1 I=1,12 PPE20095

1 T(1)=0.0 PPE20096
DU 5 I=1,N1 PPE20097
YY(1)=0.0 PPE20098

DO 5 J=1,MN PPE20099

S YY(I)=YY(I)#(Y(T,J)+C(1))eeC(2)/FLOAT(MN) PPE20100
D0 3 I=1,N1 PPE20101

D0 3 J=1,MN PPE20102
TL=(Y(I,J)+C(1))eeC(2) PPE20103

T2=(Y(1,J)+C(1))we(C(2)-1.0) PPE20104
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T3=(Y(I,J)+C(1))e=(C(2)-2.0)
T4=ALOGIY(I,J)+C (1))
TIL)=T(L)#(TL=-YY(I))we2
TI2)=T(2)+(T1=-YY(I))eT2
T(3)=T(3)+1.0/(Y(1,J)+C(1))
T(a)=T(4)+(TL=YY([))eTleTé
T(5)=T(5)+T4
T(6)=T(6)+T3w(TL-YY(I))
TIT)=T(T)+T2eT2
T(B)=T(8)+1.0/(Y(I,0)+C(1))/(Y(L,J)+CL1))
T(9)=TII)+(TI-YY(I))eTleT4eT4
T(10)=T(10)+T1leTleT4eTs
T(LL)=T(11)+TleT2sT4
T(12)=T(12)+(T1-YY(1))eT2eT4

w

S(1)=-FLOAT(N)#T(2)#C(2)/T(1)+(C(2)-1.0)eT(3)

S(2)==FLOAT(N)®(T(4)/T(1)=1.0/C(2))+T(5)

PPE20105
PPE20106
PPE20107
PPE20108
PPE20109
PPE2011C
PPE20111
PPE20112
PPE20113
PPE20114
PPE20115
PPE20116
PPE20117
PPE20118
PPE20119
PPE20120

SS(1y1)==FLOAT(N)®#(T(1)e(C(2)#(Cl2)=1.0)eT(6)+C(2)#C(2)#T(7))=2,0#PPE2012]

LT(2)#T(2)#C(2)#C(2))/T(1)/T(1)=(C(2)~1.0)aT(8)

PPE20122

$5(2,2)==FLOAT(N) #((T(1)@(T(9)+T(10))=2.0eT(4)eT(4))/T(1)/T(1)+1.0PPE20123

1/C(2)/C(2))

PPE20124

SS(1,2)==FLOAT(N)®#(T(1)e(C(2)sT(11)+C(2)eT(12)+4T(2))-2.0%C(2)eT(2)PPE20125

12T(4))/T(LI/T(1)+T(3)
$5(2,1)=55(1,2)
CALL MATV2(SS+2+Ss1,DET)
D0 6 I=1,2

6 Ctr)=C(r)-stn)
DO 7 I=1,2
IF(ABS(S(1))=0.0001)7,7,2

7 CONTINUE
GU TO 8

2 CONTINUE

8 P=PPES2(Y,N14MN,C(1),C(2))
WRITE(M,85)C4P,y12
IF(NL#NI-42)25,25,26

26 WRITE(M,BLITITL

25 WRITE(M,89)
cz2(1)=Cct2)
Clt2)=C(1)
DO 11 J=1,NI
CL(1)=C(1)=A(L1)+(J-1)#2.0%A(1)/FLOATINI-1)
IF(F+Cl(1))16416,428

28 DO 14 Il=1,MI
Lt =11
D0 13 I=1,10

13 T(1)=0.0
DO 15 I=1,N1
YY(I)=0.0
DO 15 K=1,MN

15 YY(I)=YY(I)#(Y(I,K)+CL(1))*=C2(1)/FLOATI(MN)
DO 12 I=1,N1
DO 12 K=1,MN
TL=(Y(I,K)+Cl(1))=eC2(1)
T4=ALOG(Y(I,K)+C1(1))
TOL)=T(L)+(T1=YY([))we2
T(4)=T(4)+(T1=YY(I))aTlaT4
T(5)=T(5)+T4

PPE20126
PPE20127
PPE20128
PPE20129
PPE20130
PPE20131
PPE20132
PPE20133
PPE20134
PPE20135
PPE20136
PPE20137
PPE20138
PPE20139
PPE20140
PPE20141
PPE20142
PPE20143
PPE20144
PPE20145
PPE20146
PPE20147
PPE20148
PPE20149
PPE20150
PPE20151
PPE20152
PPE20153
PPE20154
PPE20155
PPE20C156
PPE20157
PPE20158
PPE20159
PPE20160
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TI9)=T(I)+(T1=YY(I))nT1laTé4uT4
12 T(10)=T(10)+T1eTleT4uT4
S(2)==FLOAT(N)#(T(4)/T(1)=-1.0/C2(1))+T(5)

PPE20161
PPE20162
PPE20163

§5(2,2)=-FLOAT(N)#((T(1)®(T(9)4T(10))=2.00T(4)eT(4))/T(1)/T(L)+1.0PPE20164

1/C2(11/C2(1))

C2(11=C2(1)-5(2)/55(242)

IF(ABS(S(2)/55(2,2))-0.0001)16416,414
14 CONTINUE
16 C2(2)=C(2)~-A(2)+(J=-1)#2.04A(2)/FLOAT(NI-1)

DO 18 IT=1,MI

11(2)=11

DO 19 I=1,8
19 T(I)=0.0

DO 20 I=1,N1

YY(1)=0.0

DO 20 K=1,MN
20 YY(I)=YY(I)4(Y(I,K)+C1(2))#C2(2)/FLOAT(MN)
DO 21 I=1,N1
DO 21 K=1,MN
TL=(Y(I,K)+C1(2))=eC2(2)
T2=(Y(I,K)+C1(2))ee(C2(2)~-1.0)
T3=(Y(I,K)+C1(2))ew(C2(2)-2.0)
TUL)=T(L)+(T1l-YY([))we2
T(2)=T(2)+(TL-YY(I))#T2
T(3)=T(3)+41.0/(Y(I,K)+C1(2))
T(6)=T(6)+T3e(T1=-YY(I))
T(T)=T(T)+T2«72
T(B)=T(8)+1.0/(Y(I,K)I+CL(2))/(Y(I,K)+C1(2))
S(1)=-FLOAT(N)#T(2)#C2(2)/T(1)+(C2(2)-1.0)eT(3)

~
pos

PPE20165
PPE20166
PPE20167
PPE20168
PPE20169
PPE20170
PPE20171
PPE20172
PPE20173
PPE20174
PPE20175
PPE20176
PPE20177
PPE20178
PPE20179
PPE20180
PPE20181
PPE20182
PPE20183
PPE20184
PPE20185
PPE20186
PPE20187
PPE20188
PPE20189

SS(141)=-FLOAT(N)#(T(1)#(C2(2)#(C2(2)=1.0)#T(6)+C2(2)wC2(2)#T(7))-PPE20190

12.0#T(2)#T(2)=C2(2)*C2(2))/T(L)/T(1)=(C2(2)-1.0)eT(B)

C1(2)=C1(2)-S5(1)/55(1,1)

[F(ABS(S(1)/55(1,1))-0.0001)22,22418
18 CONTINUE
22 DO 39 1=1,2
R(Jel,0)=CLLI)
R(Js2,0)=C2(1)
R(Jy341)=EXP(PPES2(Y,N1,MN,CL1(I),C2(1))=P)
WRITE(M390) ((R(JsKyI)yK=143),10(1),1=1,2)
CONTINUE
CALL DATSW(10,J10)
GO TO (35,36),J10

35 CALL LINK(PPPE2)

36 IF(ID-98)9,9,10

9 CALL EXIT

END

/1 DUP
*DELETE PPE2
*STORE WS UA PPE2

w
©

-

// Jo8B

// FOR

«0ONE WORD INTEGERS
*EXTENDED PRECISION
#LIST ALL

c

PPE20191
PPE20192
PPE20193
PPE20194
PPE20195
PPE20196
PPE20197
PPE20198
PPE20199
PPE20200
PPE20201
PPE20202
PPE20203
PPE20204
PPE20205
PPE20206
PPE20207
PPE20208
PPE20209

READBOOO
READBOOL
READB002
READBO03
READBOO4
READBOOS
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[ THIS IS A SAMPLE READ SUBROUTINE FOR PPE2 READBOO6
c THIS SUBROUTINE READS THE DATA DECK FROM BOX2 OR BOX3, LEAVING OUT READBOO7
C THE CARDS FOR FACTOR POINTS READBOO8
c READBOO9
SUBROUTINE READB(Y,N14MN,ID) READBO10
DIMENSION Y(80,20) READBOL1
82 FORMAT(78X,12) READBO12
81 FORMAT(13F6.3) READBO13
80 FORMAT(LX,212) READBO14
L=8 READBO1S5
READ(LsB0OIN14MN READBO16
DO 1 I=1,N1 READBO17
1 READ(L,BL)(Y(I,J),J=1,MN) READBOL8
READ(L,82)11D READBO19
RETURN READB020
END READBO21
/7 DUP READBO22
*DELETE READB READBO23
*STORE WS UA READB READBO24
// JoB PPPE2000
/7 FOR PPPE2001
#0ONE WORD INTEGERS PPPE20C2
*EXTENDED PRECISION PPPE2003
*LIST ALL PPPE2004
«I0CS(PLOTTER) PPPE2005
*NAME PPPE2 PPPE2006
COMMON TITL(12),R(7543,2)+C(2),A12),IDyNI PPPE2007
94 FORMAT(24HMAXIMUM LIKELIHOOD RATIO) PPPE2008
93 FORMAT(LOHVALUE OF CI1,15H MAXIMUM AT CI1,2H =F8.4) PPPE2009 l‘
92 FORMAT(F3.1) PPPE2010
91 FORMAT(F8.3) PPPE2011
80 FORMAT(12A6) PPPE2012
DO 30 J=1,2 PPPE2013
X4=C(J)-A(J) PPPE2014
A3=2.0%A(J) PPPE2015S
B3=A3/20. PPPE2016
C3=X4-A3/50. PPPE2017 ‘
D3=A3/10. PPPE2018
E3=10./A3 PPPE2019
F3=x4-83 PPPE2020
63=X44D3 PPPE2021
H3=X4+A3»1.3 PPPE2022
W3=X4-A3/15. PPPE2023
23=X4-D3 PPPE2024
CALL SCALE(E3,10.04X4,0.0) PPPE2025
CALL EGRID(04X4,0.0,B3,20) PPPE2026
CALL EGRID(14X4,0.0,0.05,20) PPPE2027
DO 31 I=1,11 PPPE2028
X1=63-D3/2.0+4D3#FLOAT(I-2) PPPE2029
X0=G3+D3#FLOAT(I-2) PPPE2030
CALL ECHAR(X1,-0.02,0.1,0.1,0.0) PPPE2031
31 WRITE(7,91)X0 PPPE2032
DO 32 I=1,11 PPPE2033
X1=-0.1+0.1#FLOAT(I) PPPE2034
CALL ECHAR(F3,X140.150.140.0) PPPE2035

32 WRITE(7,92)X1 PPPE2036
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CALL ECHAR(G34-0.04,0.1,0.1,0.0)
WRITE(7,93)J,J,C(0)
CALL ECHAR[W3,0.1,0.1,0.1,1.5709)
WRITE(T7,94)
CALL ECHAR(Z3,0.1,0.1,0.1,1.5709)
WRITE(T7,B0)TITL
CALL EPLOT(-2,X4,0.0)
DO 33 I=1,NI
IFIR(1,3,J)-1.0)033,33,34
34 R(143,0)=1.0
33 CALL EPLOTIO4R(T4Jsd)4R(1,3,0))
CALL EPLOT(1,H3,0.0)
CUNTINUE
1F(1D-9819,9,10
10 CALL LINK(PPE2)
9 CALL EXIT

3

©

END
/7 DbuP
*DELETE PPPE2
#STORE WS UA  PPPE2
// JOB
/7 FOR

*ONE WORD INTEGERS
#EXTENDED PRECISION
eLIST ALL
SUBROUTINE PPSS2(Y4F,F1,NL,MN)
DIMENSION Y(40,13),P(10),C1(10),C2(10)

85 FORMAT(1X)

A4 FORMAT(1X10E12.4)

83 FORMAT(1X10F12.3)

82 FORMAT(27HOC1, C2, AND LOG LIKELIHOOD)
M=5
WRITE(M,82)
A=(F+F1)/25.0
DD 1 I=1,13
WRITE(M,85)
D0 2 J=1,10
Cl(J)=(1-1)#A~F+0.0001
C2(J)=(J-6)%0.440.2
P(J)=PPES2 (Y NL4MN,C1(J),C2(J))
CONTINUE
WRITE(M,83)C1,C2
WRITE(M,84)P

~

1 CONTINUE

RETURN

END
// buP
*DELETE PPSS2
*STORE WS UA PPSS2
// J08
// FOR

#ONE WORD INTEGERS
*EXTENDED PRECISION
*LIST ALL

il e |

PPPE2037
PPPE2038
PPPE2039
PPPE2040
PPPE2041
PPPE2042
PPPE2043
PPPE2C44
PPPE2045
PPPE2046
PPPE2047
PPPE2048
PPPE2049
PPPE2050
PPPE2051
PPPE2052
PPPE2053
PPPE2054
PPPE2055
PPPE2056

PPSS2000
PPSS2001
PP$52002
PP§52003
PPSS2004
PPS52005
PPSS52006
PPSS2007
PPSS52008
PPSS2009
PPSS2010
PPSS2011
PPSS2012
PPSS52013
PPSS2014
PPSS2015
PPSS2016
PPS52017
PPSS2018
PPS52019
PPSS2020
PPSS2021
PPSS2022
PPSS2023
PPS52024
PPS§S2025
PPSS52026
PPSS2027
PPSS2028

PPES2000
PPES2001
PPES2002
PPES2003
PPES2004




FUNCTION PPES2(Y,N1,MN,C1,C2)
DIMENSION Y(40,13),YY(40)

N=N1#MN

DO 2 I=1,N1

YY(I)=0.0

DO 2 J=14MN
YY(D)=YY(I)#(Y(I,J)+C1l)«eC2/FLOAT(MN)
A=0.0

B=0.0

DO 1 I=1,N1

DO 1 J=1,MN

A=A+ ((Y(I1,J)4C1)eeC2-YY(]))wu2
B=B+ALOG(Y(I,J)+C1)

PPES2=-FLOAT(N)® (ALOG(A)/2.0-ALOG(ABS(C2)))+(C2-1.0)B
RETURN

END

// bup

#DELETE PPES2

«STORE WS UA PPES2

~

// J0B
// FOR
sLIST ALL
#0ONE WORD INTEGERS
#EXTENDED PRECISION
SUBROUTINE MATV2(A,N,B,M,DETM)
DIMENSION IPVOT(2),A(2,2)4B(2,1),INDEX(2,2),PIVOT(2)
EQUIVALENCE (IRNW,JROW) y (ICLUM,JCLUM), (AMAX, T, SWAP)
DETM=1.0
DO 20 J=1,4N
20 IPVOT(J)=0
DO 550 [=1,N
AMAX=0.0
DO 105 J=1,N
IF(IPVOT(J)-1)160,105,60
60 DU 100 K=1,N
IF(IPVOT(K)-1)80,100,740
80 IF(ABS(AMAX)-ABS(A(J4K)))85,100,100
B85 IROW=J
ICLUM=K
AMAX=A(J,K)
100 CONTINUE
105 CONTINUE
IPVOT(ICLUM) =IPVOT(ICLUM)+1
IF(IROW-ICLUM) 140,260,140
140 DETM=-DETM
DO 200 L=1,4N
SWAP=A(IROW,L)
A(TROW,L)=A(ICLUM,L)
200 ACICLUM,L)=SWAP
IF(M)260,260,210
210 DO 250 L=1,M
SWAP=B (IROW,L)
B(IROWsL)=B(ICLUM,L)
250 BUICLUM,L)=SWAP
260 INDEX(I,1)=IROW

PPES2005
PPES2006
PPES2007
PPES2008
PPES2009
PPES2010
PPES2011
PPES2012
PPES2013
PPES2014
PPES2015
PPES2016
PPES2017
PPES2018
PPES2019
PPES2020
PPES2021
PPES2022
PPES2023

MATV2CCO0
MATV2001
MATV2002
MATV2003
MATV2004
MATV2005
MATV2006
MATV2007
MATV2008
MATV2009
MATV2010
MATV2011
MATV2012
MATV2013
MATV2014
MATV2015
MATV2016
MATV2017
MATV2018
MATV2019
MATV2020
MATV2021
MATV2022
MATV2023
MATV2024
MATV2025
MATV2026
MATV2027
MATV2028
MATV2029
MATV2030
MATV2031
MATV2032
MATV2033
MATV2034
MATV2035
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350
360
370
380

400

450

460
500
550

o
w
°

705
710
740
750
760

/7 DUP
*DELET
*STORE

.24

INDEX(I,2)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETMePIVOT(I)
A(ICLUM,ICLUM)=1,0

DO 350 L=1.N
ACTCLUM,L)=A(ICLUM,L)/PIVOT(I)
1F(M)380,380,360

DO 370 L=1,M
BOICLUM,L)=B(ICLUM,L)/PIVOTLI)
DO 550 Ll=1,N
IF(L1-ICLUM)400,550,40C
T=A(LL,ICLUM)
AlLl,ICLUM)=0.0

DO 450 L=1,N
A(LL4L)=A(LL,L)-ACICLUM,L) T
IF(M)550,550,460

D0 500 L=1,M
BIL1,L)=BILL1,L)=B(ICLUM,L)eT
CONTINUE

DO 710 I=1,N

L=N+1-1
IFCINDEX(L,1)-INDEX(L,2))630,710,630
JROW=INDEX(L,1)
JCLUM=INDEX(L,2)

DO 705 K=1,N

SWAP=A (K, JROW)
A(KyJROW) =A (K, JCLUM)
A(KyJCLUM) =SWAP

CONTINUE

CONTINUE
IF(DETM-0.000001)750,750,760

DETM=0.0

RETURN

END

E MATV2
WS UA  MATVZ2

MATV2036
MATV2037
MATV2038
MATV2039
MATV2040
MATV2041
MATV2042
MATV2043
MATV2044
MATV2045
MATV2046
MATV2047
MATV2048
MATV2049
MATV2050
MATV2051
MATV2052
MATV2053
MATV2054
MATV2055
MATV2056
MATV2057
MATV2058
MATV2059
MATV2060
MATV2061
MATV2062
MATV2063
MATV2064
MATV2065
MATV2066
MATV2067
MATV2068
MATV2069
MATV2070
MATV2071
MATV2072




// JoB

// FOR

#0ONE WORD INTEGERS
#EXTENDED PRECISION
*LIST ALL
«10CS(1403 PRINTER)
*#10CS(2501 READER)
#JOCSITYPEWRITER)

#* [OCS(KEYBOARD)
#NAME PPE3

OO NONONNONOONONPOOONNONOOOO0O00N00

THIS PROGRAM ESTIMATES THE TWO PARAMATERS OF THE TRANSFORMATION
(Y+Cl)ewC2 TO MAKE DATA FOLLOW MORC CLOSELY A NORMAL DISTRIBUTION. A
REGRESSION EQUATION WITH 1 TO 12 INDEPENDENT VARIABLES IS FITTED AS

PPE30000
PPE30001
PPE30002
PPE30003
PPE3000C4
PPE300CS
PPE30006
PPE30007
PPE30008
PPE30009
PPE30010
PPE30011
PPE30012
PPE30013

WITH MREGl. POINTS ON THE TWO MAXIMIZED RELATIVE LIKELIHOOD GRAPHS AREPPE30014

LISTED AND, IF DATA SWITCH 1C IS UP, PLOTTED.

IF DATA SWITCH 9 IS UP, 130 POINTS ON THE LIKELIHDOD SURFACE ARE
PRINTED OUT. THE POINT WITH LARGEST LOG LIKELIHOOD MAY THEN BE TYPED

IN TO GIVE INITIAL ESTIMATES OF Cl AND C2.
LINK CALLED

PPPE3 - PLOTS TWO MAXIMIZED RELATIVE LIKELIHOOD GRAPHS
SUBROUTINES CALLED

PPSS3 - CALCULATE POINTS ON LIKELIHOOD SURFACE
PPES3 - CALCULATES LIKELIHOOD FUNCTION
PPLR3 - CALCULATES REGRESSION EQUATION
MATV - INVERTS MATRICES UP TO 12 BY 12

REQUIRES SUBROUTINE READA(X,YsNyML,K,ID) = SAME AS FOR MREG1

STORES Y AND X OBSERVATIONS IN Y(150) AND X(150,12)
N - NUMBER OF OBSERVATIONS

M1 - NUMBER OF INDEPENDENT VARIABLES

K - DUMMY PARAMETER - USED IN MREGL

10=98 TERMINATION, ID NE 98 - PROCESS NEXT DATA DECK

MAKEUP OF DATA DECK
1.TITLE CARD -(12A6)
2.CONTROL CARD = (4Xy1244F5.3,13)
2 - NUMBER OF ITERATIONS ALLOWED
2F5.3 - INITIAL ESTIMATES OF PARAMETERS Cl AND C2

2F5.3 = HALF SIZE OF INTERVAL TO BE PLOTTED AROUND EACH MAXIMUM

I3 - NUMBER OF POINTS ON GRAPHS TO BE CALCULATED
3.DATA - ACCORDING TO SUBROUTINE READA

MAXIMUM NUMBER OF OBSERVATIONS = 150

MAXIMUM NUMBER OF INDEPENDENT VARIATES - 12
4.REPEAT 1. TO 3. AS REQUIRED

PPE30015
PPE30016
PPE30017
PPE30018
PPE30019
PPE30020
PPE30021
PPE30022
PPE30023

PPE30024
PPE30025
PPE30026

* PPE30027

PPE30028
PPE30029
PPE30030
PPE30031
PPE30032
PPE30033
PPE30034
PPE30035
PPE30036
PPE30037
PPE30038
PPE30039
PPE30040
PPE30041
PPE30042
PPE30043
PPE30044

COMMON YY(150) yTITL{12)4R(754342)4C(2)4Al2),IDyNI,N,Y(150),X(150,1PPE30045

12)9SS(12412)4S(12)T(12) 4MyFoMI,P
96 FORMAT(F6.3)

PPE30046
PPE30047




T
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95 FORMAT(33HTYPE IN ESTIMATES OF C1,C2 - F6.3) PPE30048
88 FORMAT(1X13F9.3) PPE30049
87 FORMAT(LHOSXIHY12(6X1HXI2)) PPE30050
86 FORMAT(25HOINITIAL ESTIMATES - Cl =F9.4,6H C2 =F9.4,9H LOG L =E1PPE30051
14.6) PPE30052
85 FORMAT(36HOMAXIMUM LIKELIHOOD ESTIMATES = ClL =F9.4,6H (2 =F9.4,6XPPE30053
17HLOG L =E14.6,6X22HNUMBER OF ITERATIONS =14) PPE30054
82 FORMAT(4X,12,4F5.3,13) PPE30055
81 FORMAT(1H112A6) PPE30056
30 FORMAT(12A6) PPE30057
L=8 PPE30058
M=5 PPE30059
READ(L,80)TITL PPE30060
READ(L,82)MI,C,A,NI PPE30061
CALL READA(X,Y,N,M1,J,1D) PPE30062
F=Y(1l) PPE30063
Fl=Y(1) PPE30064
DO 17 I=1,N PPE30065
IF(Y(I)=-F)137,44,44 PPE30066
37 F=Y(1) PPE30067
44 IF(Y(I)=F1)17,17,45 PPE30068
45 Fl=Y(I) PPE30069
17 CONTINUE PPE30070
CALL DATSWI(9,J9) PPE30071
GO TO (42443),J9 PPE30072
42 WRITE(M,8L)TITL PPE30073
CALL PPSS3(YyXsFyFlyNyM1) PPE30074
WRITE(1,95) PPE30075
READ(6,96)C PPE30076
GO T0 24 PPE300TT
43 IFI(F+C(1))23,23,24 PPE30078
23 IF(F)40,40,41 PPE30079
41 C(1)=0.0 PPE30080
GU TO 24 PPE30081
40 C(1)=1.0-F 1 PPE30082
24 WRITE(M,B1)TITL PPE30083
WRITE(M,87)(1,1=1,12) PPE30084
DO 4 I=1,N PPE30085
4 WRITE(M,BB)Y(I)4(X(I4J)yJ=1,M1) PPE30086
P=PPES3(Y,XyNsM1,C(1),C(2)) PPE30087
WRITE(M,86)C,P PPE30088
DO 2 II=1,MI PPE30089
12=11 PPE30090
DO 1 I=1,12 PPE30091
1 T(1)=0.0 PPE30092
CALL PPLR3I(Y4X,C(1),C(2)4NsML) PPE30093
DO 3 I=1,N PPE30094
T1=(Y(I)+C(1))=eC(2) PPE30095
T2=(Y(I)+C(1))#w(C(2)~1.0) PPE30096
T3=(Y(I)+C(1))=w(C(2)-2.0) PPE30097
T4=ALOG(Y(I)+C(1)) PPE30098
T(L)=T(L)+(T1-YY(I))=e2 PPE30099
TL2)=T(2)+(T1-YY(I))eT2 PPE30100
T(3)=T(3)+1.0/(Y(I)+C(1)) PPE30101
TI4)=T(4)+(T1-YY(I))eTleTé PPE30102

TI5)=T(5)+T4 PPE30103




=0 =

T(6)=T(6)+T3(T1-YY(I))

T(T)=T(T)+T2eT2
T(B)=T(8)+1.0/(Y(I)+CILII/Z(Y(II+C(L1))
T(9)=T(9)+(T1-YY([))eTleT4nTs
T(10)=T(10)+TleTleT4eT4

T(11)=T(11)+T1 T4
TE12)=T(12)#(TL-YY(I))eT2eT4
S(1)==FLOAT(N)®#T(2)#C(2)/T(1)+(C(2)=1.0)eT(3)
S(2)=-FLOATIN)#(T(4)/T(1)-1.0/C(2))+T(5)

w

PPE30104
PPE30105
PPE30106
PPE30107
PPE30108
PPE30109
PPE30110
PPE30111
PPE30112

SS(1y1)=~FLOAT(N)®(T(1)®(C(2)®(C(2)~1.0)eT(6)+4C(2)eC(2)eT(7))-2.0«PPE30113

1T(2)eT(2)eC(2)8C(2))/T(1)/T(1)=(C(2)=1.0)eT(8)

PPE30114

SS(2,2)=-FLOATIN) ® ((T(1)®(T(9)+T(10))-2.0eT(4)eT(4))/T(1)/T(1)+1.0PPE3OL15

1/ce2y/ce2))

PPE30116

SS(142)=-FLOAT(N)®(T(1)®(C(2)eT(11)+C(2)eT(12)+T(2))-2.0eC(2)*T(2)PPE30117

1eT(4))/T(1)/T(1)+T(3)
5§5(2,1)=55(1,2)
CALL MATVI(SS,2,S,1,DET)

DO & I=1,2
6 C(IN=CtI)-S(I)
DO 7 I=1,2
IF(ABS(S(1))=0.000117,7,+2
7 CUNTINUE
GO TO 8
2 CONTINUE
8 P=PPES3(Y,X,NyM1,C(1),C(2))
WRITE(M,85)C,P,12
CALL LINK(PPPE3)
END
/7 DUP
*DELETE PPE3
*STORE WS UA  PPE3
// Jos
/7 FOR

#0ONE WORD INTEGERS
*EXTENDED PRECISION
*LIST ALL
#I0CS(PLOTTER)
#10CS(1403 PRINTER)
*NAME PPPE3
DIMENSION 11(2),C1(2),C2(2)

PPE30118
PPE30119
PPE30120
PPE30121
PPE30122
PPE30123
PPE30124
PPE30125
PPE30126
PPE30127
PPE30128
PPE30129
PPE30130
PPE30131
PPE30132
PPE30133
PPE30134

PPPE3000
PPPE3001
PPPE3002
PPPE3003
PPPE3004
PPPE300S
PPPE30C6
PPPE3007
PPPE3008

COMMON YY(150) 4 TITL(12)4R(75,3,42),C(2)4A(2)4IDyNI4NsY(150),X(150,1PPPE3009

12)9SS(12412)4S(12),T(12)4MyF,MI,P
94 FORMAT(24HMAXIMUM LIKELIHOOD RATIO)
93 FORMAT(LOHVALUE OF CI1,15H MAXIMUM AT CI142H =F8.4)
92 FORMAT(F3.1)
91 FORMAT(F8.3)
90 FORMAT(1X2F9.4,C14.6415415X,2F9.,44ELl4.6,15)

PPPE3010
PPPE3011
PPPE3012
PPPE3013
PPPE3014
PPPE3015

B89 FORMAT(60HOPOINTS ON MAXIMIZED RELATIVE LIKELIHOOD GRAPHS OF C1 ANPPPE3016

1D C2//4X2HC1TX2HC210X1HRBX4HITERIBX2HC17X2HC210X1HRBX4HITER/ )
81 FORMAT(1H112A6)
80 FORMAT(12A6)
IF(N#NI~-42)25,25,26
26 WRITE(M,8L)TITL
25 WRITE(M,89)
cz2(1)=C(2)

PPPE30O17
PPPE3018
PPPE3019
PPPE3020
PPPE3021
PPPE3022
PPPE3023
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Cl(2)=C(1) PPPE3024

DO 11 J=1,NI PPPE3025
Cl(1)=C(1)-Al1)+(J-1)#2.0eA(1)/FLOAT(NI-1) PPPE3026
IF(F+C1(1))16,16,28 PPPE3027

28 DO 14 Il=1,MI PPPE3028
111 =11 PPPE3029

DO 13 I=1,10 PPPE3030

13 T(1)=0.0 PPPE3031
CALL PPLR3(YX4C1(1),4C20(1),4NyM1) PPPE3032

DO 12 I=1,4N PPPE3033
Tl=(Y(I)+CLl(1))weC2(1) PPPE3034
T4=ALOGIY(I)+C1(1)) PPPE3035
TIL)=T(LI+(TLl=-YY([))ee2 PPPE3036
TI4)=T(4)+(T1l-YY(I))eTleTs PPPE3037
TI5)=T(5)+T4 PPPE3038

T =TI+ (TL1-YY(I))eTleT4eTs PPPE3039

12 T(10)=T(10)+TleTlaT4eT4 PPPE3040
S(2)=-FLOAT(N)®(T(4)/T(1)-1.0/C2(1))+T(5) PPPE3041
S$S(2,2)=-FLOAT(N)#((T(1)®(T(9)4T(10))-2.00T(4)eT(4))/T(L)/TI1)+1.0PPPE3042
1/c2t1r/7c21n) PPPE3043
C2(1)=C2(1)-5(2)/55(2,2) PPPE3044
IF(ABS(S(2)/55(242)1-0.0001)16,16,14 PPPE3045

14 CONTINUE PPPE3046
16 C2(2)=C(2)-A(2)+(J=1)%2,0#A(2)/FLOATINI-1) PPPE304T
DO 18 Il=1,MI PPPE3048
11(2)=11 PPPE3049

DO 19 I=1,8 PPPE3050

19 T(1)=0.0 PPPE3051
CALL PPLR3(Y,X,C112),C2(2),NyM1) PPPE3052

DU 21 [=1,N PPPE3053
Tl=(Y(I)+C1(2))eeC2(2) PPPE3054
T2=(Y(1)+C1(2))en(C2(2)~1.0) PPPE3055
T3=(Y(1)+C1(2))ee(C2(2)-2.0) PPPE3056
TIL)=T(L)#(T1=YY(I))ee2 PPPE3057
T(2)=T(2)+(T1-YY(I))eT2 PPPE3058
T(3)=T(3)+1.0/(Y(I)+C1(2)) PPPE3059
TI6)=T(6)+T3e(TL-YY(I)) PPPE3060
T(7)=T(T)14T2e72 PPPE3061

21 T(B)=T(B)+1.0/(Y(I)+C1(2))/(Y(I)+C1(2)) PPPE3062
S(L)==FLOAT(N)#T(2)#C2(2)/T(1)+(C2(2)-1.0)T(3) PPPE3063
SS(1y1)==FLOAT(N)#(T(1)#(C2(2)#(C2(2)-1.0)#T(6)+C2(2)2C2(2)eT(7))-PPPE3064
12,0%T(2)#T(2)%C2(2)*C2(2))/T(1)/T(1)=(C2(2)~1.0)eT(8B) PPPE3065
C1(2)=C1(2)-S(1)/55(1,41) PPPE3066
IF(ABS(S(1)/55(1,1))-0.0001)22,22,18 PPPE3067

18 CONTINUE PPPE3068
22 DO 39 I=1,2 PPPE3069
R{Jslsl)=ClLI) PPPE30T0
R(Jy2,1)=C2(1) PPPE3071

39 R(Jy3,1)=EXPIPPES3(Y,XyNyML,CLLI),C2(1))-P) PPPE3072
WRITE(M;90) (IR(J4KyT)sK=143),01(01),41=1,2) PPPE3073

11 CONTINUE PPPE3074
CALL DATSW(10,J10) PPPE30T5
GO TO (35,36),J10 PPPE3076

35 DO 30 J=1,2 PPPE30T7
X4=C(J)=A(J) PPPE3078
A3=2.0%A(J) PPPE3079
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B3=A3/20.
C3=X4-A3/50.
D3=A3/10.
E3=10./A3
F3=X4-83
G3=Xx4+D3
H3=X4+A3s1.3
W3=X4-A3/15.
13=X4-D3
CALL SCALE(E3,10.0,X4,0.0)
CALL EGRID(0,X4,0.,0,83,20)
CALL EGRID(1,X4,0.0,0.05,20)
00 31 I=1,11
X1=G3-D3/2.0+D3FLOAT(I=-2)
X0=G3+D3«FLOAT(I-2)
CALL ECHAR(X1,-0.02,0.1,0.1,0.0)
WRITE(7,91)X0
00 32 I=1,11
X1==0.1+40.1#FLOAT(I)
CALL ECHAR(F3,X1,40.1,0.1,0.0)
32 WRITE(T7,92)X1
CALL ECHAR(G3,-0.04,0.1+0.1,0.0)
WRITE(7,93)J,J,C(0)
CALL ECHAR(W3,0.140.1,0.1,1.5709)
WRITE(7,94)
CALL ECHAR(23,0.1,0.1,0.1,1.5709)
WRITE(7,80)TITL
CALL EPLOT(-2,X4,0.0)
00 33 I=1,NI
IF(R(143,J)-1.0)33,33,34
34 RI(I43,J)=1.0
33 CALL EPLOT(O4R(I4JsJ)4R(I,3,J))
CALL EPLOT(1,H3,0.0)
30 CONTINUE
36 IF(1D-98)19,9410
10 CALL LINK(PPE3)
9 CALL EXIT
END
/7 DUP
*DELETE PPPE3
*STORE WS UA PPPE3

3

-

// JOB

// FOR

*ONE WORD INTEGERS
*EXTENDED PRECISION
LIST ALL

THIS IS A SAMPLE READ SUBROUTINE FOR MREGL AND PPE3
THIS SUBROUTINE READS THE DATA FOR A THREE FACTOR RESPONSE SURFACE

c
[
[ WITH THE SAME DATA DECK AS BOX3
c

SUBROUTINE READA(X,YsNyM,K1,1ID)
DIMENSION Y(150),X(150,12),Y1(10),AA(4)
84 FORMAT(16F5.3)
83 FORMAT(1X,212,5F5.3)

PPPE3080
PPPE3081
PPPE3082
PPPE3083
PPPE3084
PPPE3085
PPPE3086
PPPE3087
PPPE3088
PPPE3089
PPPE3090
PPPE3091
PPPE3092
PPPE3093
PPPE3094
PPPE3095
PPPE3096
PPPE3097
PPPE3098
PPPE3099
PPPE3100
PPPE3101
PPPE3102
PPPE3103
PPPE3104
PPPE3105
PPPE3106
PPPE3107
PPPE3108
PPPE3109
PPPE3110
PPPE3111
PPPE3112
PPPE3113
PPPE3114
PPPE3115
PPPE3116
PPPE3117
PPPE3118
PPPE3119
PPPE3120

READAOOO
READAOOL
READA0O2
READA0O3
READAOO4
READAQOS
READAOO6
READAOO7
READAQCS
READA00O9
READAOL1O
READAO11
READAO12
READAO13



82 FORMAT(78X,12)

81 FORMAT(10F6.3)

Kl=1

M=9

L=8
READ(L+83)N,IREP,CONST,AA
READ(L,84) ((X(14J)4J=143),1=1,N)
DO 1 I=1,N
READ(L4BL)(Y1(J)4J=1,IREP)
Y(1)=0.0

DO 1 J=1,IREP
YOI)=Y(I)+(YL(J)+CONST)ewAA(4)/IREP
READ(L,82)1D

DO 2 I=1,N
X(Iy1)=x(I,1)seaA(]l)
X(I42)=X(142)%%AA(2)
X(I43)=X(1,3)%eAA(3)
X(1y4)=X(T,L)eX(I,1)
X(Iy5)=X(1,42)%X(1,2)
X(Iy6)=X(1,3)8X(1,3)

XLy 7)=X(I41)eX(1,2)
X(148)=X(I,1)eX(I,3)
X(I,9)=X(1,2)0X(1,3)
CONTINUE

RETURN

END

7/ DUP

*DELETE READA

*STORE WS UA READA

-

~

/7 Jos
/7 FOR
#0ONE WORD INTEGERS
*EXTENDED PRECISION
*LIST ALL
SUBROUTINE PPSS3(YsXyFyFlyNyM1)
DIMENSION Y(100),X(100,12),C1(10),C2(10),P(10)
COMMON YY(100)
B85 FORMAT(1X)
B84 FORMAT(1X10E12.4)
83 FORMAT(1X10F12.3)
82 FORMAT(27HOC1l, C2, AND LOG LIKELTHOOD)
M=5
WRITE(M,82)
A=(F+F1)/25.0
D0 1 I=1,13
WRITE(M,85)
D0 2 J=1,10
CllJ)=(I-1)#A-F+0.0001
C2(J)=(J=-6)%0.440.2
P(J)=PPES3(Y,XsNyM1,C1(J),C20(J))
CONTINUE
WRITE(M,83)C1,C2
WRITE(M,84)P
CONTINUE
RETURN

~

=

READAOL4
READAOLS
READAOL6
READAOL17
READAO18
READAOLS9
READAO20
READAO21
READAO22
READAO23
READAO24
READAO25
READAO26
READAO27
READAO28
READAO29
READAO30
READAO31
READAQ32
READAO33
READAO34
READAO35
READAO36
READAO37
READAO38
READAO39
READA 040
READAO41
READAO42

PPSS3000
PPSS3001
PPS53002
PPSS3003
PPSS3004
PPSS3005
PPS53006
PPSS3007
PP553008
PPSS3009
PPSS3010
PPSS3011
PPSS3012
PPSS3013
PPSS3014
PPSS3015
PPSS3016
PPSS3017
PPSS3018
PPS53019
PPS553020
PPSS3021
PPSS3022
PPS53023
PPS53024
PPSS3025
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END
// DuUP
*DELETE PPSS3
*STORE WS UA PPSS3
/7 J08
// FOR

*ONE WORD INTEGERS

*EXTENDED PRECISION

*LIST ALL

FUNCTION PPES3(Y,X,N,M1,C1,C2)
DIMENSION Y(100),X(100,12)
COMMON YY(100)

CALL PPLR3(Y,X,C14C24NyML)
A=0.0

8=0.0

DO 1 I=1,N

A=A+ ((Y(I)+C1)eeC2-YY (1)) 002
B=B+ALOGIY(I)+C1)
PPES3=-FLOAT(N)# (ALOG(A)/2.0-ALOG(ABS(C2)))+(C2-1.0)#8

-

RETURN

END
// DUP
*DELETE PPES3
*STORE WS UA PPES3
// JoB
// FOR

#UNE WORD INTEGERS

*EXTENDED PRECISION

*LIST ALL

SUBROUTINE PPLR3(Y,X,C1,C2yNyM1)
DIMENSION XX(12),Y(100),X(100,12),55(12,12),5(12)
COMMON YY(100)

YY1=0.0

DO 4 J=1,M1

XX(J)=0.0

S(J)=0.0

DO 4 K=1,M1

$5(J4K)=0.0

DO 1 I=14N
VVllVVIO(V(lIOCIIDOCZIFLDAY(NI
DO 1 J=1,
KX(JI'XX(J)‘XIqu)IFLDAY(N)

DO 2 I=1,4N

A=(Y(I)+Cl)weC2

D0 2 J=1,M1

S(J) =S+ (A=YYL)®(X(I,J)=-XX(J))
00 2 K=1,M1
SS(J4K)I=SS(JeK)I+IX(T5J)=XX(J) ) (XTT4K)=XX(K))
IF(M1=1)5,5+6

S(1)=S(1)/55(1,1)

GO TO 7

CALL MATV(SS,M1,+5S,1,DET)

DO 3 I=1,4N

YY(I)=YYl

~ - +>

w

~o

PPSS3026
PPSS3027
PPSS3028
PPSS3029

PPES3000
PPES3001
PPES3002
PPES3003
PPES3004
PPES3005
PPES3006
PPES3007
PPES3008
PPES3009
PPES3G10
PPES3011
PPES3012
PPES3013
PPES3014
PPES3C15
PPES3016
PPES3017
PPES3018
PPES3019

PPLR3000
PPLR3001
PPLR3002
PPLR3003
PPLR3004
PPLR3005
PPLR3006
PPLR30C7
PPLR3008
PPLR3009
PPLR3010
PPLR3011
PPLR3012
PPLR3013
PPLR3014
PPLR3015
PPLR3016
PPLR3017
PPLR3018
PPLR3019
PPLR3020
PPLR3021
PPLR3022
PPLR3023
PPLR3024
PPLR3025
PPLR3026
PPLR3027
PPLR3028
PPLR3029



3

// oup

-32-

DO 3 J=1,M1
YY(II=YY(I)+S(J) (X (T4J)=XX(J))
RETURN

END

*DELETE PPLR3

*STORE

/7 JoB
// FOR

sLIST

WS UA PPLR3

ALL

*UNE WORD INTEGERS
*EXTENDED PRECISION

2

-1

6

=)

30
85

100
105

14

L=}

20

o

210

250
260

350
360
370
380

400

SUBROUTINE MATV(A,N,BsM,DETM)
DIMENSION A(12,12),B(12,1),PIVOT(12),IPVOT(12), INDEX(12,12)
EQUIVALENCE (TROW,JROW) o (ICLUM,JCLUM), (AMAX,T,SWAP)
DETM=1.0

DO 20 J=1,N

1PVOT(J) =0

DO 550 I=1,4N

AMAX=0.0

DO 105 J=1,N
IF(IPVOT(J)~1)160,105,60

DO 100 K=14N
IF(IPVOT(K)-1)80,100,740
IF(ABS(AMAX)-ARS(A(J,K))185,100,100
IROW=J

ICLUM=K

AMAX=A(J,K)

CONTINUE

CONTINUE

IPVOT(ICLUM) =IPVOT(ICLUM) +1
IF(IROW-ICLUM) 140,260,140
DETM=-DETM

DO 200 L=1,N

SWAP=A(IROW,L)
ALIROW,L)=A(ICLUM,L)
ALICLUM,L)=SWAP
1F(M)260,260,210

DO 250 L=1,4M

SWAP=B (IROW,L)
B(IROW,L)=B(ICLUM,L)
BUICLUM,L)=SwAP
INDEX(I,1)=IROW
INDEX(I,2)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETMePIVOT(I)
A(ICLUM,ICLUM)=1.0

DO 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
IF(M)380,380,360

DO 370 L=14M
BUICLUM,L)=B(ICLUM,L)/PIVOT(I)
DO 550 L1=1,N

IF(L1-ICLUM) 400,550,400
T=A(L1,ICLUM)

g |

PPLR3030
PPLR3031
PPLR3032
PPLR3033
PPLR3034
PPLR3035
PPLR3036

MATV0000
MATVO001
MATV0002
MATV0003
MATV0004
MATVO00S
MATV0006
MATVO007
MATVO008
MATV0009
MATVOO10
MATVOO11
MATVO012
MATV0013
MATVOO14
MATVOO015
MATVOO016
MATVOO17
MATVOO18
MATVOO19
MATV0020
MATV0021
MATV0022
MATV0023
MATV0024
MATV0025
MATV0026
MATVO027
MATVOO28
MATV0029
MATVO0030
MATVO0031
MATV0032
MATV0033
MATVO0034
MATV0035
MATV0036
MATV0037
MATV0038
MATV0039
MATV0040
MATVO0041
MATV0042
MATV0043
MATV0044
MATV0045
MATVO0046
MATV0047




460
500
550

63

=]

705
710
740
750
760

// DUP

33

A(LL,ICLUM)=0.0

DO 450 L=1,N
A(LLyL)=AIL1,L)-A(ICLUM,L) T
IF(M)550,550,460

DO 500 L=1,M
BIL1yL)=B(L1,L)-B(ICLUM,L)eT
CONTINUE

DO 710 I=1,N

L=N+1-1
IF(INDEX(L,1)=INDEX(L,2)1630,710,630
JROW=INDEX(L,1)
JCLUM=INDEX(L,2)

DO 705 K=1,N

SWAP=A (K, JROW)
A(KyJROW) =A (K, JCLUM)
A(KyJCLUM) =SWAP

CONTINUE

CONTINUE
IF(DETM-0.000001)750,750,760
DETM=0,0

RETURN

END

*DELETE MATV

*STORE

WS UA  MATV

MATVO0048
MATV0049
MATVO0050
MATVOOS51
MATV0052
MATV0053
MATVOCS54
MATVOCS55
MATV0056
MATV0057
MATVO0058
MATV0059
MATVC060
MATVOO61
MATV0062
MATV0063
MATVOOES
MATV0065
MATVO066
MATVCO67
MATVOCS&S
MATVGO69
MATVO070
MATV0071
MATVO072




/7 Jos COEMO0000
// FOR COEMOO01
*ONE WORD INTEGERS CDEMO002
»LIST ALL COEM0003
*EXTENDED PRECISION COEMO0C4
#10CS(2501 READER) COEMO00S
«[0CS(1403 PRINTER) COEMD006
#NAME COEM COEMO007
c COEmMOOCE
[ ONE AND TWO WAY ANALYSIS OF VARIANCE USING THE EXPONENTIAL COEMO0009
C DISTRIBUTION
c COEMOO10
[ THIS PROGRAM ANALYZES ONE~ AND TWO~-WAY FACTORIAL EXPERIMENTS WITH COEMOO1l
C A MAXIMUM OF TWENTY BLOCKS AND FOUR OBSERVATIONS PER BLOCK, USING AN COEMOO12
C EXPONENTIAL PROBABILITY DISTRIBUTION. FOR COMPARISON, NORMAL THEORY COEMOO13
C LINEAR, POWER TRANSFORMED, AND LOG MODELS ARE ALSO ANALYZED, WITH COEMOO14
C EITHER NO INTERACTION OR INTCRACTION MATHEMATICAL MODELS, DEPENDING ONCOEMOOL5
C THE NUMBER OF OBSERVATIONS PER BLOCK. OPTIONS ALLOW PRINTOUT OF COEMOO16
C EXPECTED VALUES EITHER IN ORIGINAL OR TRANSFORMED UNITS WITH COEMOO17
C DEVIATIONS.
< COEMOOL18
4 NUMBER OF ROWS (A) MUST BE GREATER THAN OR EQUAL TO NUMBER OF COEMOO19
C COLUMNS
[ COEMO0G20
c SUBROUTINES CALLED COEMO021
c COEMO022
C CLE = CALCULATES EXPONENTIAL LIKELIHDOD COEMO0023
C CLIE = CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF PARAMETERS COEM0024
C MATVK - INVERTS MATRICES UP TO 31 BY 3 COEM0D025
c COEM0026
c MAKEUP OF DATA DECK COEMO027
c COEMO0028
C L.TITLE CARD (12A6) COEM0029
C 2.CONTROL CARD (I1,412,2F5.3,13) COEMO030
< Il - OPTION - 0 - NOTHING COEMO031
c 1 = PRINT EXPECTED VALUES IN ORIGINAL UNITS WITH COEMO0032
[ DEVIATIONS COEMO033
c 2 - PRINT EXPECTED VALUES IN TRANSFORMED UNITS WITH COEMO034
c DEVIATIONS COEMO0035
c 12 - NUMBER OF BLOCKS COEMO0036
C 12 - NUMBER OF OBSERVATIONS PER BLOCK COEMO0037
< 12 - NUMBER OF TREATMENT LEVELS IN DIRECTION A (NUMBER OF ROWS) COEMO038
C 12 - NUMBER OF TREATMENT LEVELS IN DIRECTION B (NUMBER OF COLUMNS)COEM0039
c F5.3 - POWER TRANSFORMATION COEM0040
= F5.3 - UNIT OF MEASUREMENT COEMO0041
c 13 - NUMBER OF ITERATIONS ALLOWED COEM0042
C 3.DATA - SETS OF OBSERVATIONS FOR EACH BLOCK - ONE SET PER CARD - COEMO0043
c PROCEED DOWN COLUMNS (4F6.3) COEMO044
C 4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOEM0045
c 98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK COEMO046
C 5.REPEAT 1. TO 4. AS REQUIRED COEMO0047
c COEMO0048
DIMENSION R( BO)4S( BO)»TL(745)4RS(7,5),B2(5),Y1(4),X(8),X1(8) COEMO0049

COMMON T(20),TA(10),TB(4),T1(10),72(4),S1(20,3),TOT,N,N1,MA,MB,NI,COEMO050

1TITL(12)

COEMO051




187
186
185
184
183
182
181
180

99

98
97
96
95

- 35

FORMAT(15HONO INTERACTION33X11HINTERACTION/)
FORMAT(19HOORIGINAL VARIABLES)

FORMAT (22HOTRANSFORMED VARIABLES)
FORMAT(15HONO INTERACTION/)

FORMAT(BEL2.4)

FORMAT (S1HOEXPECTED VALUES AND DEVIATIONS - EXP. Y/PAR. MODEL)
FORMAT (S1HOEXPECTED VALUES AND DEVIATIONS - EXP. Y®PAR. MODEL)
FORMAT (SOHOEXPECTED VALUES AND DEVIATIONS - LOG NORMAL MODEL)

FORMAT (60HOEXPECTED VALUES AND DEVIATIONS - TRANS.
1C = F7.4)

o

FORMAT(S3HOEXPECTED VALUES AN
FORMAT(1X)
FORMAT(33HOINCORRECT NUMBER OF OBSERVATIONS)
FORMAT(1X,4F11.2)

NORMAL MODEL -

DEVIATIONS - LINEAR NORMAL MODEL)

CDEMO0052
COEMO053
COEMO054
COEMO0055
COEM0056
COEMO0S57
COEMO0S8
COEMODO59
COEMOCE0
COEMO061
COEMOLE2
COEMO0063
COEMOCo64
COEMQ065

94 FORMAT(6HOLOG R17X13HLINEAR NORMAL1X13HTRANS. NORMAL2X10HLOG NORMACOEMO0&6

92
91

IL3X1L1HEXP. Y®#PAR.3X11HEXP. Y/PAR.)

FURMAT(19HOVARIABLES OBSERVED/)
FORMAT(23H MULTINOMIAL LIKELIHOODE13.6)

COEMO0067
COEMO068
COEM0069

90 FORMAT(6HOLOG R17X13HLINEAR NORMALLIX13HTRANS. NORMAL2X10HLOG NORMACOEMOO70

89
88
87
86
85
93
84
83
82
81
80

2

o

22

2

~

29

N

LL2(3X11HEXP., Y#PAR.3X1LHEXP. Y/PAR.))

FORMAT(38X4HC = F7.4)
FORMAT(11HOTREATMENTS11X7EL4.6)
FORMAT(12H TREATMENT Al0X7El4.5)
FORMAT(12H TREATMENT BlOX7El4.5)
FORMAT(12H INTERACTION1OX5El4.6)
FORMAT(12H INTERACTIONBOX2El4.6)
FORMAT(21H LACK OF FIT OF MODEL1X7El4.6)
FORMAT(I14412,2F5.3,13)
FORMAT(1H112A6)
FORMAT(4F6.3,54X,12)
FORMAT(12A6)

L=8

M=5

READ(L,80)TITL
READ(L+83)NJ4N1,IREP,MA,MB,Al,D NI
NJ=NJ+1

N=N1e[REP

1=0

I=1+1

READ(L,81)Y1,ID
IF(ID-98)27423,23

D0 29 J=1,IREP

K=(J-1)eNl+I

RIK)=YL(J)

GO TO 22

N2=1-1

IFIN1-N2)244,2

WRITE(M,96)

CALL EXIT

¥=0.0

DO 14 I=1,N
Y=Y+ALOG(R(I))/FLOAT(N)

Y=EXP(Y)

D=N#ALOG(D)
E=-FLOAT(N)®(ALOG(6.283185/FLOAT(N))+1.0)/2.0
SLM==N*ALOG (FLOAT(IREP))

COEMO0T71
COEMO072
COEMO0T3
COEMO074
CODEMOOT75
COEMOOT76
COEMO077
COEMOQOT78
COEMO0079
COEMOC80
COEMO0081
COEM0082
COEMO0083
COEM0084
COEM0085
COEMO086
COEMO087
COEMO088
COEMO0089
COEM0090
COEMO091
COEM0092
COEMO093
COEMO0094
COEMN095
COEMO096
COEMO097
COEMO098
COEMO0099
COEMO100
COEMO101
COEMO102
COEMO103
COEMO104
COEMO105
COEMOL106
COEMO107
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12

o
W

36

3

w

4

&

2

-

w

34
19

54
52
55
16
T4

53

75
73
38
67
66
116

79
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DO 10 KK=1,5

DO 13 I=1,N

GO TO (1,12,5+s141)4KK

St =R(I

G0 TO 13
SUI)=(R(I)ee(AL)~1,0)/AL/Yee(ALl-1.0)
GU 7O 13

S(I)=ALOG(R(I))eY
CONTINUE

TOT=0.0

DU 18 I=1,N1

T(1)=0.0

DU 18 J=1,IREP
K=(J=-1)eN1+]
TOT=TOT+S(K)/FLOAT(N)
T(I)=T(I)+S(K)/FLOAT(IREP)
B2(2)=TOT

GO TO (44,44,44436,44),KK
TOT=0.0

DO 35 I=1,N1

T(I)=1.0/7(1)
TOT=TOT+T(1)/FLOAT(NL)
B2(2)=1.0/82(2)

DO 21 I=1,M8

T2(1)=0.0

T8(1)=0.0

DO 19 I=1,MA

T1(I)=0.0

TA(1)=0.0

DO 19 J=1,M8

K=(J=-1)eMa+]

GO TO (34,34,34,3,34) KK
TI(I)=T1(1)+1.0/T(K)/FLOAT(MB)
T2(J)=T2(J)+1.0/T(K)/FLOAT(MA)
TALI)=TA(I)+T(K)/FLOAT(MB)
TE(J)=TB(J)+T(K)/FLOAT (MA)
GO TO (53453,53,54,54) KK
IF(IREP-1)52,52,76

DO 55 [=1,5

TLIKK+2,1)=0.0
IF(MB=1)74,53,74

CALL CLIE(KK=3)

60 TO 73

DO 75 Il=1,MA

DO 75 Jl=1,MB
I=(J1-1)wMA+I1
SLUI,1)=T(I)-TA(I1l)+TOT
S1(I,2)=T(I)-TR(J1)+TOT
S1(1,3)=TA(IL)+TB(J1)~TOT
GO TO (7,38,38)4NJ
IF(KK=2166,67466
IF(AL-1.0)66,7,66

GO TO (7,116,116)4NJ

DO 79 I=1,8

X1tI)=0.0

X(t1)=0.0

COEMO108
COEMO109
COEMO110
COEMO111
CODEMO112
COEMO113
COEMO114
COEMO115
COEMO116
COEMOL117
COEMO118
COEMO119
COEMO120
COEMO121
COEMO122
COEMO123
COEMO124
COEMO125
COEMO126
COEMO127
COEMO0128
COEMO0129
COEMO130
COEMO131
COEMO132
COEMO133
COEMO134
COEMO135
COEMO136
COEMO137
COEMO138
COEMO139
COEMO140
COEMO141
COEMO142
COEMO143
COEMO144
COEMC145
COEMO146
COEMO147
COEM0148
COEMO149
COEMO150
COEMO151
COEMO152
COEMO153
COEMO154
COEMO155
COEMO156
COEMO157
COEMO158
COEMO159
COEMO160
COEMO161
COEMO162
COEMO163
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65
107
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104
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GO TO (101,100,101,100,101),KK
IF(MA® ([REP+2)-21)68,68,101
WRITE(M,82)TITL

GO TO (74114,115)NJ
WRITE(M,185)

GO TO 68

WRITE(M,186)

GO TO (43,51,63,64,65),KK
WRITE(M,98)

GO YO 70

WRITE(M,99)A1

GO TO 70

WRITE(M,180)

GO TO 70

WRITE(M,181)

GO TO 70

WRITE(M,182)
IF(IREP-1)107,107,108
WRITE(M,184)

T1JK=MB

GO TO 104

WRITE(M,187)

IJK=MB+4

DO 71 I=1,MA

DO 78 J=1,MB

II=(J-1)eMA+]

X(J)=S1(II,3)
IF(KK-4)110,102,110
IF(Xx(J))120,119,120
X(J)=10.0%#30

GO TO 121

X(J)=1.0/x(J)

GO TO (7,1214111),NJ

GO TO (121,112,113,121,121),KK
X(J)=(AleYew (Al=1.0)#X(J)+1.0)%*(1.0/AL)
GO TO 121

X(J)=EXP(X(J)/Y)
IF(IREP-1)78,78,122
X(J+4)=T(II)
IF(KK-4)123,124,123
IF(X(J+4))125,126,4125
X(J+4)=10,0##30

GO TO 78

X(J+4)=1.0/X(J+4)

GO TO (7,78,127)4NJ

GO TO (78,4128,129,78,78) KK
X(J+4)=(AleYeu(ALl=1.0)#X(J+4)+1.0)#e(1,0/A1)
GO TO 78
X(J+4)=EXP(X(J+4)/Y)
CONTINUE
WRITE(My183) (X(J) 4J=1,1JK)
DO 72 K1=1,IREP

DO 77 J=1,MB
K=(K1-1)#N1+(J-1)#MA+1

GO TO (74117,118)4NJ
X1(J)=S(K)

COEMO1l64
COEMO165
COEMO166
COEMO167
COEMO168
COEMO169
COEMO170
COEMO171
COEMOD172
COEMO173
COEMO174
COEMO175
COEMOL176
COEMOLT7
COEMO178
COEMOL179
COEMO180
COEMO181
COEMO182
COEMO183
COEMO184
COEMO185
COEMO186
COEMO187
COEMO168
COEMO189
COEMO190
COEMO191
COEMO192
COEMO193
COEMO194
COEMO195
COEMO196
COEMO197
COEMO198
COEMO199
COEM0200
COEM0201
COEM0202
COEM0203
COEM0204
COEMO0205
CDEMO02C6
COEMO207
COEMO0208
COEMO0209
COEMO0210
COEMO211
COEMO212
COEMO213
COEMO0214
COEMO215
COEMO216
COEMO217
COEMO218
COEMO219
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103
105
17
72
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56
28

57
58
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o

60
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GO TO 106

X1(J)=R(K)
IF(IREP-1)105,105,103
XL(J+4)=X1(J)=X(J+4)
X10J)=xX1(J)=x()

CONTINUE

WRITE(M,183) (X1(J)eJ=1,1JK)
WRITE(M,97)

DO 37 I=1,5

TL(KK,1)=0.0

DO 26 I1=1,MA

DO 26 Jl=1,MB

I=(Jl=1)eMA+I1

DO 26 J=1,IREP

K=(J-1)eN1+I
IF(IREP-1)56,56,28

GO TO (8,848,28+28)4KK
B2(1)=T(1)

B2(3)=S1(1,1)

B2(4)=51(1,2)

B2(5)=51(1,3)
IFLIREP=1157457,9

DO 58 12=1,5
TLIKK+2,12)=TLIKK+2,12)+CLE(S(K)4B2(12),KK)
B2(1)=S1(1,3)

B82(5)=T(1)

GO TO (45,45,45,46,445) KK
B2(3)=1.0/T2(J1)
B2(4)=1.0/T1(11)

GO TO 9

B2(3)=TB(J1)

B2(4)=TAlIl)

DO 26 Kl=1,5
TLIKKKL)=TL(KK,K1)+CLE(S(K) yB2 (K1) 4KK)
GO TO (31,31,31+32,32) KK
D0 39 I=1,4
IF(TLIKK,1))39,39,47

TLIKK, [)==NeALOG(TL(KK,1))/2.0
CONTINUE

IF(IREP-1)32,32,33
IF(TL(KK,5))32,32,48
TL(KK5)==N*ALOG(TL(KK,5))7/2.0
DO 40 1=2,5
RS(KKyI=1)=TLIKK,I)=-TL(KK,1)
GO TO (164164164517417),4KK
RS(KK5)=TLIKK,1)=SLM+D+E
GO TO 10
RS(KKy5)=TL(KK,1)=SLM+D
IF(IREP-1)50,50,10

DO 60 [=2,5
RS(KK#2,1-1)=TL(KK+2,1)=TL(KK#2,1)
RS(KK+2,5)=TL(KK+2,1)=-SLM+D
CONTINUE

WRITE(M,82)TITL

WRITE(M,92)

DO 30 I=1,MA

COEM0220
COEMOD221
COEMO0222
COEMO223
COEMO224
COEMD225
COEM0226
COEMO227
CDEM0228
COEM0229
COEMQ230
CDEMO0231
COEM0232
COEMO233
COEMO0234
COEM0235
COEMO236
COEMO237
COEMO0238
COEMO0239
COEM0240
COEMO0241
COEMO0242
COEMO0243
COEM0244
COEMO0245
COEMO246
COEM0247
COEMO248
COEMO0249
COEMO0250
COEMO251
COEMO252
COEM0253
COEMO254
CDEMO255
COEMO256
COEMO257
COEMO258
COEMO0259
COEM0260
COEMO261
COEMO0262
COEM0263
CODEMO264
CDEMO265
COEM0266
COEMO26T
COEMO0268
COEM0269
COEMO270
COEMOD271
COEM0272
COEM0273
COEM0274
COEMO275




25
24
30

61

59

62

4

42
49

DO 24 K1=1,IREP
DO 25 J=1,M8
K=(K1=1)aN1+(J-1)aMA+]
TB(J)=R(K)
WRITE(M,95) (TB(J) sJ=1,MB)
WRITE(M,97)

=
IF(IREP=1)61461,59
19=7
WRITE(M,90)
GO TO 62
WRITE(M,94)
WRITE(M,B89)A1
WRITE(M,88) (RS(1,41),1=1,1J)
WRITE(M4B7) (RS(I42),1=1,1J)
WRITE(M,86) (RS(1,43),I=1,1J)
IF(IREP-1)41,41,42
WRITE(M,93) (RS(144)41=6,7)
GO TO 49
WRITE(M,85) (RSII44)41=1,5)
WRITE(M,84) (RS(I,45),1=1,1J)

WRITE(M,91)SLM
IF(ID-98)6,6,20
END

/71 DUP

#DELETE COEM

*STORE WS UA COEM

// JOB

/7 FOR

#=0ONE WORD INTEGERS

#LIST ALL

*CXTENDED PRECISION
FUNCTION CLE(XsZoI)
Y=7
GO TO (Lslyly747),I

1 IF(X=Y)5,6,5
6 CLE=0.0
GO TO 4
5 CLE=(X-Y)##2
GO TO 4
T IF(Y)848,9
8 Y=10.0e#(-10)
9 GO TO (454444243),1
2 CLE=ALOG(Y)=X=Y
GO TO 4
3 CLE=-ALOG(Y)=X/Y
4 RETURN
END
// DUP
«DELETE CLE
#STORE WS UA CLE
// JoB
// FOR

*ONE WORD INTEGERS

COEMO276
COEM0277
COEMO278
COEMO0279
COEMO02B0
COEMO281
COEMO0282
COEMO0283
COEMO284
COEMO0285
COEMO286
COEMO287
COEMO288
COEM0289
COEM0290
COEMO0291
COEM0292
COEM0293
COEM0294
COEM0295
COEM0296
COEMO0297
COEMO0298
COEM0299
COEMO300
COEMO301
COEMO0302

CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE
CLE

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023

CLIEO00O
CLIEOOOL
CLIEO002



#LIST ALL
*EXTENDED PRECISION
SUBROUTINE CLIE(1J)
DIMENSION SS(31,31),5(31),52(31)

CLIEO003
CLIEOOO4
CLIEOOOS
CLIEOOO6

COMMON T(20) 4 TA(10) 4TB(4)4T1(10),T2(4)yS1(2043),TOT4NsNL,MA,MB,NI,CLIEOOO?

1TITL(12)
92 FORMAT(1H112A6)
91 FORMAT(32HOND CONVERGENCE - PARAMETERS ARE/)
90 FORMAT(11E12.5)
M=5
Ji=1
DO 25 KK=1,2
GO TO (4,5),KK
M1=MA
M2=N1+MA+]1
M3=MB
GO 10 8
M1l=MB
M2=N1+MB+1
M3=MA
S2(M2)=10T
DO 1 I=1,N1
S2(1)=T(I)
DO 2 I=1,M1
II=1+N1
S2(111=0.0
DO 27 JK=1,NI
DO 10 I=1,M2
S(1)=0.0
DO 10 J=1,M2
SS(1,J)=0.0
DO 17 Il=1,MA
DO 17 Jl=1,M8
I=(J1-1)eMA+IL
60 TO (12413),KK
K=114N1
GO TO 22
13 K=J1+N1
22 GO TO (51,452),1J
51 S(I)=S2(K)=1.0/T(1)41,0/52(I)
SS(I,1)==-1.0/52(1)/S2(1)
GO TO 53
52 S(I)=S2(K)+(T(I)=S2(I
SS(IyI)=(S2(1)~2.0eT(
53 SS(Ky1)=1.0
17 SS(14K)=1.0
DO 21 I=1,M1
1I=1+N1
S(M2)=S(M2)~FLOAT(M3)eS2(I1)
SS(II1,M2)==~FLOAT(M3)
21 SS(M2,11)=-FLOAT(M3)
GO TO (28429)+KK
28 DO 30 I=1,MA
II=I+N1
S(I1)=-FLOAT(M3)eS52(M2)
DO 30 J=1,M8

&

w

- @

~

=y

1

~

1)/s2(1)
11)1/52(1)ee2

CLIEOOO8
CLIEOOOY
CLIEOO10
CLIEOO11
CLIEOO12
CLIEOO13
CLIEOOl4
CLIEOOLS
CLIEOOl6
CLIEOO17
CLIEOO18
CLIEOO19
CLIEOO20
CLIEOO21
CLIE0022
CLIEOO023
CLIEOO24
CLIE0025
CLIEOO26
CLIEDO027
CLIEOO28
CLIE0029
CLIEDG30
CLIEOO31
CLIEO032
CLIEOO033
CLIEOO34
CLIEDO035
CLIEOO36
CLIE0037
CLIEOO38
CLIEOO39
CLIEDO040
CLIEQO41
CLIE0O042
CLIE0043
CLIEQO44
CLIE0045
CLIEOO46
CLIEOO47
CLIEOO48
CLIEO049
CLIEOO50
CLIEOOS51
CLIEOO52
CLIEO053
CLIEOOS54
CLIEDO55
CLIEO0S6
CLIEOO57
CLIEOOSS
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K=(J=1)eMAs+] CLIEOO59
30 S(II)=S(II)#52(K) CLIE0060
GO TO0 31 CLIEOOS6L
29 DD 26 J=1,MB CLIEOO&2
JI=J4NL CLIEOO&3
S(JJ)=-FLOAT(M3)eS52(M2) CLIEOO64
DO 26 I=1,MA CLIEOO65S
K=(J=1)eMA+] CLIEQO6S
26 S(JJ)1=S(JJ)+S2(K) CLIEOO67
31 CALL MATVK(SS,M2,S,1,D€ET) CLIEOGEB
DO 23 [=1,M2 CLIEOOD69
23 s2(1)=S2(1)-s(I) CLIEOOT0
DO 24 I=1,M2 CLIEOO71
IF(ABS(S(I)/S2(1))~-0.0001)24,424,27 CLIEOO72
24 CONTINUE CLIEOO73
GO TO 7 CLIEDO74
27 CONTINUE CLIEOOT7S
GO TO (15,16),J1 CLIEOO76
15 WRITE(M,92)TITL CLIEOO77
JI=2 CLIEOOT78
16 WRITE(M,91) CLIEOO79
WRITE(M,90) (S2(1),1=1,M2) CLIEOO8O
7 D0 25 I=1,N1 CLIEOO8]
25 SLUI,KK)=S2(1) CLIEOOB2
Ml=MA+1 CLIEOO83
M2=MA+MB+1 CLIEQOB4
M3=MA+MB+3 CLIEOOSS
S2(1)=T0T CLIEOOB6
DO 34 I=1,MA CLIEOO87
34 S2(I+1)=TA(I)-TOT CLIEOOBSB
DO 35 J=1,MB CLIEOOB9
JU=JeMl CLIEO090
35 S2(J4J)=TB(J)-TOT CLIEOO91
$2(M2+1)=0.0 CLIEO092
S2(M3)=0.0 CLIEO093
GO TO (65,36),1J . CLIEOO094
65 TOT1=0.0 CLIEOO9S
DO 64 I=1,N1 CLIEOO96
64 TOT1=TOT1+1.0/7(I) CLIEQO97
DO 36 JK=1,NI CLIEOO98
DO 43 I=1,M3 CLIE0O99
S(1)=0.0 CLIEOLOO
DO 43 J=1,M3 CLIEOLOL
43 SS(1,J)=0.0 CLIEO102
GO TO (44,45),1J CLIEO103
44 S(1)=-TOT1 CLIEOL04
45 DO 38 I=1,MA CLIEO105
S(M2+1)=S(M2+41)+52(1+1) CLIEOLlO6
SS(M2+1,1+1)=1.0 CLIEO107
SS(I+1,M2+1)=55(M2+1,1+1) CLIEOLlO8
GO TO (56,57),1J CLIEO109
56 S(I+1)=-FLOAT(MB)#TL(1)+S2(M2+1) CLIEOL1O
GO TO 3 CLIEOL1L
57 S(I+1)=S2(M2+1) CLIEOL12
3 DO 39 J=1,M8 CLIEOL113

K=(J=1)eMA+] CLIEOL1l4
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JJ=JeMl

A=S2(1)1+52(1+1)+52(30)
1F(A)18,19,18

GO TO (60461),1J
SS(1,1+41)=SS(1,1+1)-1.0/A/A
SS(I+1,141)=SS(I+1,1+1)=1.0/A/A
SS(1+1,JJ)==1.0/A/A
S(I+1)=S(1+1)+1.0/A
SS(141)=55(141)-1.0/A/A
S(1)=S(1)+1.0/A

GO TO 39
SS(L1,141)=SS(1,141)4(A=-2.0eT(K))/A/A/A

SS(I+1,1+1)=SS(1¢1,0+1)4(A-2.0T(K))/A/A/A

SS(I+1,JJ)=(A-2.0eT(K))/A/A/A
SUI+1)=S(I+1)+(T(K)=-A)/A/A
SS(1,1)=SS(141)+(A-2,0eT(K))/A/A/A
S(1)=S(1)+(T(K)=A)/A/A
SS(JJ,I+1)=55(1+1,4)
SS(I+1,1)=55(1,1+1)

D0 40 J=1,MB

JJ=J+Ml

S(M3)=S(M3)+S2(JJ)
$S(M3,JJ)=1.0
SS(JJ,M3)=55(M3,4J)

GD TO (58,59),1J
S(JJ)=-FLDAT(MA)=T2(J)+S2(M3)
GO TO 6

S(JJ)=52(M3)

DO 41 I=1,MA

K=(J-1)eMA+]
A=S2(1)+S2(1+1)+52(JJ)

GO TO (62463),1J
S$S(14JJ)=55(1,4J)-1.0/A/A
SS(JJyJJ)=55(JJ,JJ)~-1.0/7A/7A
S(JJ)=5(JJ)+1.0/A

GO TO 41
SS(14JJ)=5S5(14JJ)#(A-2.0eT(K))/A/A/A
SSUJJ4JJ)=SS(JJ,JJ)+(A-2.0eT(K)I/A/AZA
S(JJ)=S(JI)I+(T(K)-A)/A/A
CONTINUE

SS1JJ,41)=55(1,J4J)

CALL MATVK(SSsM3,S,1,DET)

DO 48 I=1,M3

S2(I)=s2(1)-S(I)

DO 49 I=1,M2
IF(ABS(S(I)/S2(1))-0.0001)49,49,36
CONTINUE

GO TO 9

CONTINUE

GO TO (11414),J1
WRITE(M,92)TITL

WRITE(M,91)

WRITE(M,90) (S2(1),1=1,M3)

DO 50 I=1,MA

DO 50 J=1,M8

JI=J+M1

o

CLIEOL1S
CLIEOL16
CLIEOL17
CLIEOL118
CLIEOL19
CLIEOL120
CLIEO121
CLIEOL122
CLIEO123
CLIEOL24
CLIEOL125
CLIEO126
CLIEOL27
CLIEO128
CLIEO129
CLIEO130
CLIEO131
CLIEOL132
CLIEO133
CLIEOL134
CLIEO135
CLIEOL36
CLIEOL37
CLIEO138
CLIEO139
CLIEOL140
CLIEOL41
CLIEO142
CLIEOL43
CLIEOL44
CLIEOL145
CLIEOLl46
CLIEOL147
CLIEOLl48
CLIEOL149
CLIEOL150
CLIEO151
CLIEOL52
CLIEOL153
CLIEOLS4
CLIEOL155
CLIEOL156
CLIEO157
CLIEOL58
CLIEO159
CLIEOL60
CLIEOl61
CLIEOL62
CLIEO163
CLIEOLl64
CLIEOl65
CLIEOLl66
CLIEOLl6T
CLIEOl68
CLIEOL69
CLIEOLT0
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K=(J=1)aMAs]
50 S1(Ky3)=S52(1)+S52(1+1)+52(JJ)
RETURN
END
/7 DUP
*DELETE CLIE
«STORE WS UA CLIE

/7 J0B
/7 FOR
*ONE WORD INTEGERS
*LIST ALL
*EXTENDED PRECISION
SUBROUTINE MATVK(A,N,B,M,DETM)
DIMENSION A(31,31),8(31),PIVOT(31),1PVOT(31), INDEX(31,31)
EQUIVALENCE (IROW,JROW) 4 (ICLUM,JCLUM), (AMAX,T,SWAP)
00 20 J=1,4N
DETM=1.0
1PVOT(J) =0
DO 550 1=1,N
AMAX=0.0
DO 105 J=1,N
IF(IPVOT(J)~1)60,105,60
60 DU 100 K=1,N
IF(IPVOT(K)~1)80,100,740
80 IF(ABS(AMAX)~-ARS(A(J,K)))85,100,100
85 IROW=J
ICLUM=K
AMAX=A(J,4K)
100 CONTINUE
105 CONTINUE
IPVOT(ICLUM) =IPVOT(ICLUM)+1
IF(IROW-ICLUM) 140,260,140
DETM=-DETM
DO 200 L=1,N
SWAP=A(IROW,L)
A(IROWsL)=A(ICLUM,L)
200 A(ICLUM,L)=SWAP
1F(M)260,260,210
SWAP=B (IROW)
BUIROW) =B (ICLUM)
BUICLUM) =SWAP
INDEX(I41)=IROW
INDEX(I,42)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETM*PLVOT(I)
A(ICLUM,ICLUM)=1.0
DO 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
IF(M)380,380,360
360 B(ICLUM)=B(ICLUM)/PIVOT(I)
380 DO 550 Ll=1,N
IF(L1-ICLUM) 400,550,400
T=A(L1,ICLUM)
A(L1,ICLUM)=0.0
DO 450 L=1,N
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CLIEOLT7]
CLIEOLT72
CLIEO173
CLIEOL74
CLIEOL75
CLIEOL176
CLIEOLT77

MATVK000
MATVKOO1
MATVK002
MATVKO003
MATVKOO04
MATVKO00S
MATVKO06
MATVKOC7
MATVKOCS
MATVKO09
MATVKO10
MATVKO11
MATVKO12
MATVKO13
MATVKO14
MATVKO15
MATVKO1l6
MATVKO17
MATVKO18
MATVKO19
MATVKO020
MATVKO21
MATVKO22
MATVKO23
MATVKO24
MATVKO25
MATVKO026
MATVKO27
MATVKO28
MATVKO29
MATVKO30
MATVKO31
MATVKO032
MATVKO33
MATVKO34
MATVKO35
MATVKO36
MATVKO37
MATVKO38
MATVKO39
MATVKO040
MATVKO41
MATVKO42
MATVKO43
MATVKO44
MATVKO45
MATVK 046
MATVKO47




450

460
550

63

o

705
710
740
750
760

/7 bup
*DELET
*STORE

A(LL,L)=A(LL,L)=A(ICLUM,L) T
IF(M)550,550,460
BILL)=B(LL)=B(ICLUM) T
CONTINUE

DO 710 I=1,N

L=N+1-1
IFLINDEX(Ly1)-INDEX(L,2))630,710,630
JROW=INDEX(Ly1)
JCLUM=INDEX(L,2)

DO 705 K=1,N

SWAP=A (K, JRUW)
A(KyJROW) =A (K, JCLUM)
A(KyJTLUM) =SWAP

CONTINUE

CONTINUE

IF(DETM-0.000001) 750,750,760
DETM=0.0

RETURN

END

E MATVK
WS UA  MATVK

MATVKO48
MATVKO049
MATVKO50
MATVKOS1
MATVKO052
MATVKO53
MATVKO54
MATVKOS55
MATVKOS56
MATVKOS57
MATVKO58
MATVKO59
MATVKO060
MATVKO61
MATVKO062
MATVKO63
MATVKO64
MATVKO65
MATVKO66
MATVKO6T
MATVKO68
MATVKO69
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/7 Jos ERSL2000
// FOR ERSL2001
*0ONE WORD INTEGERS ERSL2002
*LIST ALL ERSL2003
*CLXTENDED PRECISION ERSL2004
#10CS(2501 READER) ERSL2005
*10CS(1403 PRINTER) ERSL2006
*NAME ERSL2 ERSL2007
< ERSL2008
RESPONSE SURFACE ANALYSIS USING THE EXPONENTIAL DISTRIBUTION ERSL2009
ERSL2010

THIS PROGRAM ANALYZES DATA SIMILAR TO THAT FOR BOX2 BUT ASSUMING ANERSL2011
EXPONENTIAL PROBABILITY DISTRIBUTION WITH NO TRANSFORMATION PARAMETERSERSL2012
ESTIMATED. THE CORRESPONDING NORMAL THEORY ANOVA IS ALSO PRINTED DUT. ERSL2013

c

c

c

[

C IF POWER TRANSFORMATIONS OF THE INDEPENDENT VARIABLES ARE SUPPLIED. ERSL2014
C THE COMPLETE ANALYSIS IS DONE FOR BOTH LINEAR AND NONLINEAR MODELS AS ERSL2015
C IN BOX2. ERSL2016
c ERSL2017
C LINK CALLED ERSL2018
c ERSL2019
C EEIG2 - PERFORMS CANONICAL ANALYSIS ERSL2020
C ERSL2021
c SUBROUTINES CALLED ERSL2022
< ERSL2023
C EORT2 = CALCULATES NORMAL ORTHOGONAL POLYNOMIALS ERSL2024
C ELE2 = CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF THE COEFFICIENT ERSL2025
C PARAMETERS USING LEAST SQUARES INITIAL ESTIMATES ERSL2026
C MATV =~ INVERTS MATRICES UP TO 12 BY 12 ERSL2027
C CLFE - CALCULATES EXPONENTIAL LIKELIHOOD FOR GIVEN PARAMETER VALUES ERSL2028
C ELOF =~ CALCULATES NON-REGRESSION ENTRIES IN ANOVA TABLE E.G. LACK OFERSL2029
CFIT ERSL2030
C CAN2 - DIAGONALIZES MATRICES ERSL2031
C JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES ERSL2032
C CERS2 = CALCULATES POINTS ON RESPONSE SURFACE CONTOURS ERSL2033
c ) ERSL2034
c MAKEUP OF DATA DECK ERSL2035
(4 ERSL2036
C 1.TITLE CARD - (12A6) ERSL2037
C 2.CONTROL CARD = (I11,212,FB.643F5.3,13) ERSL2038
c Il - OPTION - O = NOTHING ERSL2039
[4 1 - PRINT ITERATED VALUES OF COEFFICIENT PARAMETERS ERSL2040
4 12 - NUMBER OF TREATMENT COMBINATIONS - MAXIMUM 30 ERSL2041
c 12 - NUMBER OF OBSERVATION SETS = MAXIMUM 4 ERSL2042
c FB8.6 = CONVERGENCE CRITERION ERSL2043
C 2F5.3 = POWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - IF BLANK,ERSL2044
C OMITS THIS ANALYSIS ERSL2045
c I3 - NUMBER OF ITERATIONS ALLOWED ERSL2046
C 3.TREATMENT COMBINATIONS IN PAIRS (16F5.3) ERSL2047
C 4.DATA - SETS OF ORSERVATIONS FOR EACH TREATMENT COMBINATION ERSL2048
c ONE SET PER CARD (4F6.3) ERSL2049
C 5.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DECK TO FOLLOW ERSL2050
c 98 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK ERSL2051
C 6.CONTROL CARD (12F6.2) ERSL2052
c 10F6.2 - 10 CONTOUR LEVELS IN UNITS OF DEPENDENT VARIABLE, 5 BELOWERSL2053
c

AND 5 ABOVE THE CENTRE ERSL2054
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c 2F6.2 = 2 FACTOR LIMITS IN UNITS OF INDEPENDENT VARIABLES ERSL2055
C 7.REPEAT 1. TD 6. AS REQUIRED ERSL2056
c ERSL2057
DIMENSION Y1(4)4BB(6),SSY5(6),15(6),X1(2),SSYNS(6),B(6) ERSL2058
COMMON R(120),W( 304642) 9T(6)4B41642) 4Ny IREPyTITLI12), IDyXX(7)SDIERSL2059
15)4A3(2) 404X 30,6) yMN,NI,G(9) ERSL2060

96 FORMAT(36HO0B(J) COEFFICIENTS IN ORIGINAL UNITS//6E15.6) ERSL2061

95 FORMAT(1X2F8.3,4F12.2) ERSL2062

90 FORMAT(21HOwes VARIABLES FITTED//4X2HX16X2HX27X4(BHNBS. SETI2,2X))ERSL2063
89 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBERSL2064

le4y6H A2 =FB.4) ERSL2065
88 FORMAT(18HOB(J) COEFFICIENTS/1HO6E15.6/17THOLOG LIKEL IHOOD =E15.6) ERSL2066
87 FORMAT(27HOANALYSIS OF VARIANCE TABLE/9HO SOURCELOXTHLOG MLROXBHLERSL2067

106 R(N)) ERSL2068
85 FORMAT(66HOINCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXTERSL2069
1 DATA DECK) ERSL2070
84 FORMAT(16FS5.3) ERSL2071
83 FORMAT(114212,FB.6,3F5.3,13) ERSL2072
82 FORMAT(1H112A6) ERSL2073
81 FORMAT(4F6.3,54X,12) ERSL2074
80 FORMAT(1246) ERSL20C75
77 FORMAT(13H TREATMENTS 2F16.6) ERSL2076
93 FURMAT(13H REGRESSION 2E16.6) ERSL2077
76 FORMAT(13H LINEAR 2E16.6) ERSL2078
75 FORMAT(13H X1 LINEAR 2E16.6) ERSL2079
74 FORMAT(13H X2 LINEAR 2E16.6) ERSL2080
73 FORMAT(13H QUADRATIC 2E16.6) ERSL2081
72 FORMAT(13H X1 QUAD. 2E16.6) ERSL2082
78 FORMAT(13H X2 QUAD. 2E16.6) ERSL2083
79 FORMAT(13H X1 » X2 2E16.6) ERSL2084
92 FORMAT(13H LACK OF FIT 2E16.6) ERSL2085
97 FURMAT(13H FIT OF MODEL2E16.6) ERSL2086
L=8 ERSL2087
M=5 ERSL2088

7 READ(L,BO)TITL ERSL2089
D0 55 1=1,120 » ERSL2090

55 R(1)=0.0 ERSL2091
READ(L 483 )MN,N1,TREP,DyA34E,NI ERSL2092
N=N1#IREP ERSL2093
READ(L+84) ((W(T4J91)4J=243),1=1,N1) ERSL2094

DO 3 I=1,N1 ERSL2095
W(lsly1)=1.0 ERSL2096
WlLsay1)=W(1,2,1)0W(142,1) ERSL2097
WOLa5,1)=W(I1,3,1)%W(1,3,1) ERSL2098

3 WlLy6,1)=W(1,3,1)eW(1,2,1) ERSL2099
1=0 ERSL2100

22 I=1+1 ERSL2101
READ(L,81)Y1,ID ERSL2102
1F(10-98)9,23,23 ERSL2103

9 DO 24 J=1,IREP ERSL2104
K=(J=1)eN1+] ERSL2105

24 R(K)=Y1(J) ERSL2106
DO 29 J=1,6 ERSL2107
29 X(I4J)=W(I,J,1) ERSL2108
GO 710 22 ERSL2109

23 N2=1-1 ERSL2110




1

5

1

1
1

1

1

2

EC Y}

©°

>

w

2

5
3

o

-

-

-~

IF(NL-N2)2,+4,2
WRITE(M,85)
IF(ID=-98)746,7
CALL EXIT
N=N1eIREP
WRITE(M,82)TITL
WRITE(M,50) (1,1=1,4)
DD 54 I=1,N1

D0 19 J=1,2
XL(J)=X(14J+1)
N2=N1+1
N3=Nle2+]
Né4=N1e3+]

WRITE(M,95)X1(1) 4X1(2)4R(T)4RIN2)4RIN3),RING)

DO 14 KK=1,2

CALL EORT2(X,1,KK)

D0 5 JJ=1,6

T(JJ)=0.0

DO 5 Il=1,N1

DO 5 K1=1,IREP
K=(K1=1)*N1+I1
TEJI)=T(JII+R(K) o X(114JJ)
IF(MN)12,13,12
WRITE(M,B82)TITL

GO TO (13,15),KK
WRITE(M,89)A3

CALL ELE2(B+15,0,5N)

DO 10 I=1,6

B4 (I,KK)=B(I)

S=CLFE(B)
WRITE(M,88)8,5

D0 1 I=2,6

1s(1)=1

CALL ELE2(BB,I5,1,SSYN5(1))
SSYNS(I)=SSYNS(I)~-SN
SSYS(I)=CLFE(BB)-S
15(1)=2

15(2)=3

CALL ELE2(BB,15,2,55N4)
SSN4=SSN4=-SN
$S4=CLFE(BB)~5

15(1)=4

1512)=5

CALL ELE2(BB,15,2,5S5N5)
SSN5=SSN5-SN
$S5=CLFE(BB)-S

DO 11 I=2,6

15(1-1)=1

CALL ELE2(BB,I5,5,55N3)
SSN3=SSN3-SN
$S3=CLFE(BB)-S
BB(1)=B(1)

D0 27 I=1,5
BB(I+1)=B(I+1)/SD(I)

BB(1)=BB(1)-B(I+1)exX(I1)/SD(I)

BB(6)=BB(6)/SD(1)/5D(2)

-4 -

ERSL2111
ERSL2112
ERSL2113
ERSL2114
ERSL2115
ERSL2116
ERSL2117
ERSL2118
ERSL2119
ERSL2120
ERSL2121
ERSL2122
ERSL2123
ERSL2124
ERSL2125
ERSL2126
ERSL2127
ERSL2128
ERSL2129
ERSL2130
ERSL2131
ERSL2132
ERSL2133
ERSL2134
ERSL2135
ERSL2136
ERSL2137
ERSL2138
ERSL2139
ERSL2140
ERSL2141
ERSL2142
ERSL2143
ERSL2144
ERSL2145
ERSL2146
ERSL2147
ERSL2148
ERSL2149
ERSL2150
ERSL2151
ERSL2152
ERSL2153
ERSL2154
ERSL2155
ERSL2156
ERSL2157
ERSL2158
ERSL2159
ERSL2160
ERSL2161
ERSL2162
ERSL2163
ERSL2164
ERSL2165
ERSL2166
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BB(2)=BB(2)-BB(4)eXX(6)-BB(6)#XX(2)
BB(3)=BB(3)-BB(5)eXX(T7)-BB(6)*XX(1)

BB(L)=BB(1)+BB(4)eXX(1)@XX(6)+BB(S5)eXX(2)#XX(T)+BB(6)eXX(1)eXX(2)

WRITE(M,96)B8

DO 28 I=1,46

B4l(1,KK)=BB(I)

B(I)=BB(I)
F=FLOAT(N)*ALOG(FLOAT(IREP)*E)
$S2=ELOF (2,KK)

SS6=ELOF (1,KK)

SSB=ELOF (4,KK) +F
IF(IREP-1)26,26,+25

SSN=ELOF (3,KK)

SSN2=SN-SSN

SSN6=SSN3+SSN2

SSNB8=SSN

GO TO 36

SSN8=SN
SSNB=-FLOAT(N)*(ALOG(6.2831853/FLOAT(N))+1.0)/2.04SSNB+F
DO 37 I=1,N
SSNB=SSNB-2.0#ALOG(R(I))
WRITE(M,B2)TITL

GO TO (30,32)4KK
WRITE(M,89)A3

WRITE(M,87)
IF(IREP-1)8,8,20
WRITE (M, 77)5564SSN6

GO TO 31

WRITE(M,77)556
WRITE(M,93)553,SSN3
WRITE(M,76)554,SSN4
WRITE(M,75)55Y5(2)4SSYN5(2)
WRITE(M,74)S5Y5(3) 4SSYN5(3)
WRITE(M,73)SS55,SSNS
WRITE(M,72)SS5Y5(4),SSYN5(4)
WRITE(M,78)SSY5(5) 4SSYNS(5)
WRITE(M,79)SSY5(6),SSYNS(6)
IF(IREP-1)33,33,34
WRITE(M,92)552,S5SN2

GO TO 35

WRITE(M,92)5S2
WRITE(M,97)558,SSN8

GO TO (18,417) KK
IF(A3(1))16,17,16

DO 14 I=1,N1

W(ls1y2)=1.0
W(I42,2)=W(1,241)meA3(1)
Wils3,2)=W(I,3,1)%eA3(2)
Wils4y2)=WI1,2,2)8W(1,4242)
W(Iy5,2)=W(1,3,2)%W(1,3,2)
WlT46,2)=W(T1,3,2)%W(1,2,2)
DO 14 J=1,6

X(I4d)=Wll,d,2)

CALL LINKIEEIG2)

END

ERSL2167
ERSL2168
ERSL2169
ERSL2170
ERSL2171
ERSL2172
ERSL2173
ERSL2174
ERSL2175
ERSL2176
ERSL2177
ERSL2178
ERSL2179
ERSL2180
ERSL2181
ERSL2182
ERSL2183
ERSL2184
ERSL2185
ERSL21B6
ERSL2187
ERSL2188
ERSL2189
ERSL2190
ERSL2191
ERSL2192
ERSL2193
ERSL2194
ERSL2195
ERSL2196
ERSL2197
ERSL2198
ERSL2199
ERSL2200
ERSL2201
ERSL2202
ERSL2203
ERSL2204
ERSL2205
ERSL2206
ERSL2207
ERSL2208
ERSL2209
ERSL2210
ERSL2211
ERSL2212
ERSL2213
ERSL2214
ERSL2215
ERSL2216
ERSL2217
ERSL2218
ERSL2219
ERSL2220
ERSL2221
ERSL2222
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*DELETE ERSL2

#STORE

// JoB
// FOR

WS UA  ERSL2

*ONE WORD INTEGERS

eLIST

ALL

*EXTENDED PRECISION

SUBROUTINE EORT2(X,L6,KK)
DIMENSION W( 30,6)4X( 30,6),55X2(5,5)

ERSL2223
ERSL2224

EORT2000
EORT2001
EORT2002
EORT2003
EORT2004
EORT2005
EORT2006

COMMON R(120)4Z( 304642)4T(6),R(12) 4Ny IREP,TITL(12),1D,X5(7),S5(5)EORT2007
EO

1,A3(2)

2008

85 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBEORT2009

a4
83

la4y6H A2 =FB.4)

FORMAT(5F15.5)
FORMAT (21HOCROSS PRODUCT MATRIX)

EORT2010
EORT2011
EDRT2012

82 FORMAT(30HONORMAL ORTHOGONAL POLYNOMIALS//10X2HX113X2HX211XSHX1#X1EORT2013

81

14

15

~ -

~

w

+

110X5HX2eX210XSHX1eX2)

FORMAT(1H112A6)

M=5

N1=N/IREP

DO 14 J=2,3

X5(J-11=0.0

DU 14 I=1,N1
X5(J=1)=X5(J=1)4X(1,J)/N1
D0 15 J=2,3

§5(J-1)=0.0

DO 15 I=1,N1

S5(J-1)=S5(J=1)+(X(1,J)=X5(J=1))we2
DO 1 J=2,3

$5(J-1)=SQRT(S5(J-1))

D0 1 I=1,N1

W(I,s1)=1.0

WLy J)=(X(1,J)=X5(J=1))/S55(J-1)
GO TO (7,8),L6

DO 2 J=2,3

X5(J4+1)=0.0

X5(J+4)=0.0

DO 2 I=1,N1
X5(J+1)=X5(J+1)+X(1,J+2)/N1

X5(J+4)=X5(J+4)+X(1,J+2) @ (X(I4J)=X50J=1))/55(J=1)1/S5(J=1)

X5(5)=0.0

DO 3 I=1,N1
WII,6)=W(I,2)eWlI,3)
X5(5)=X5(5)+W(1,6)/N1

DO 3 J=4,5

WL J)=XUT4d)=X5(J=1)=(X{1,J=-2)=X5(J=3))eX5(J+2)
DO 4 J=4,5

5$5(J-1)=0.0

DO 4 I=1,Nl
S5(J=1)=S5(J=1)+W(l,J)eW(1,J)
$5(3)=SQRT(S55(3))
$5(4)=SQRT(55(4))

55(5)=0.0

DO 5 I=1,N1

S5(5)=S5(5)+ (W(I46)=X5(5))ee2

EORT2014
EORT2015
EORT2016
EORT2017
EORT2018
EORT2019
EORT2020
EORT2021
EORT2022
EORT2023
EORT2024
EORT2025
EORT2026
EORT2027
EORT2028
EORT2029
EORT2030
EORT2031
EORT2032
EORT2033
EORT2034
EORT2035
EORT2036
EORT2037
EORT2038
EORT2039
EORT2040
EORT2041
EORT2042
EORT2043
EORT2044
EORT2045
EORT2046
EORT2047
EORT2048
EORT2049
EORT2050
EORT2051
EORT2052
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*DELET
*STORE

// JoB
/7 FOR
*ONE W
sLIST

*EXTEN

1

81 FORMAT(39HONO CONVERGENCE - B(J) COEFFICIENTS ARE //6E15.6)

80

+

D0 5 J=4,5
WlI,J)=W(l,J)/55(J-1)
$5(5)=SQRT(55(5))

D0 16 I=1,N1
W(ls6)=(WiI46)-X5(5)1/55(5)
GO TO (9,10),L6

DO 12 I=1,N1
X(Iy4)=w(1,6)

D0 12 J=1,3
X(IyJ)=W(l,J)

GO TO 11

DO 6 I=1,N1

D0 6 J=1,6
X(IaJ)=Wil,J)
WRITE(M,BL)TITL

GO TO (13,17),KK
WRITE(M,85)A3
WRITE(M,82)

- 50 =

WRITE(M,B84) ((XI14J)4J=2,6),1=1,4N1)

WRITE(M,83)
DO 18 I=1,5
DO 18 J=1,5
SSX2(1,J)=0.0
DO 18 K=1,N1

SSX2(14J)=SSX2(14J)#X(KyT+1)eX(KyJ+1)

WRITE(My84) ((SSX2(14J)4J=145)41=1,5)

RETURN

END

& EORT2
WS UA EORT2

IORD INTEGERS

ALL
DED PRECISION
SUBROUTINE ELE2(B,154J3,55)

DIMENSION A(12,412)4C(12)4B(6),15(6)

COMMON R(120)4Z(360)4T(6)4ZZ112) 4Ny IREP,TT(12),10,S(14),DDyX( 30,6ELE20007

) s MNGNI

FORMAT(6EL5.64184E15.6)
M=5

N1=N/IREP
Jé=J3+1
J6=6-J43

DO 16 I=J4,6
I15(1)=0

DO & I=1,6
CtI)=0.0

DO 4 J=1,6
All49)=0.0

DO 13 I=1,N1
Y1=0.0

DO 14 J=1,IREP

b |

EORT2053
EORT2054
EORT2055
EORT2056
EORT2057
EORT2058
EORT2059
EORT2060
EORT2061
EORT2062
EORT2063
EORT2064
EORT2065
EORT2066
EORT2067
EORT2068
EORT2069
EORT2070
EORT2071
EORT2072
EORT2073
EORT2074
EORT2075
EORT2076
EORT2077
EORT2078
EORT2079
EORT2080
EORT2081
EORT2082
EORT2083

ELE20000
ELE20001
ELE20002
ELE20003
ELE20004
ELE20005
ELE20006

ELE20008
ELE20009
ELE20010
ELE20011
ELE20012
ELE20013
ELE20014
ELE20015
ELE20016
ELE20017
ELE20018
ELE20019
ELE20020
ELE20021
ELE20022
ELE20023
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K=(J=1)eN1+1

Y1l=Y1+1.0/R(K)/FLOAT(IREP)
1J=1

DO 38 KK=1,6
IFIKK=-15(1J))28,29,28
1J=1J+1

GO TO 38

Kl=KK=-1J+1

CIK1)=C(K1)+YLeX(I,KK)

Ji=1

DU 37 Ii=1,6
IF(I1-15(J411)30,31,30

Ji=Jl+1

GO 1O 37

Il=11-JI+1

A(KLyT1)=A(KL TL)+X (T KK)oX(I,11)

CONTINUE

CONTINUE

CONTINUE

CALL MATVIA,J6,Cy1,DET)
=1

DO 39 I=1,6
IF(I-1504))40,41,40
J=J+1

B(I)=0.0

GO TO 39

Il=1-J+1
B(I)=C(I1)
CONTINUE

$5=0.0

DO 43 I=1,N1

DO 43 J=1,IREP
K=(J=1)eN1+]
U=1.0/R(K)

DO 44 J1=1,6
U=U-BlJ1)ex(I,J1)
$5=SS+UsU
SS=-ALOG(SS)*FLOATIN) /2.0
DO & J5=1,NI

J=1

DO 12 KK=1,6
IF(KK=T5(J))5411,5
J=J+l

GO TO 12

K1=KK=-J+1
C(K1)==T(KK)

K=1

DD 34 I=1,6
IF(I-15(K))115,19,15
K=K+1

GO TO 34

Il=I-K+1
A(I1,K1)=0.0
CONTINUE

CONTINUE

DO 1 I=1,Nl

ELE20024
ELE20025
ELE20026
ELE20027
ELE20028
ELE20029
ELE20030
ELE20031
ELE20032
ELE20033
ELE20034
ELE20035
ELE20036
ELE20037
ELE20038
ELE20039
ELE20040
ELE20041
ELE20042
ELE20043
ELE20044
ELE20045
ELE20G46
ELE20047
ELE20048
ELE20049
ELE20050
ELE20C51
ELE20052
ELE20053
ELE20054
ELE20055
ELE20056
ELE20057
ELE20058
ELE20059
ELE20060
ELE20061
ELE20062
ELE20063
ELE20064
ELE20065
ELE20066
ELE20067
ELE20068
ELE20069
ELE20070
ELE20071
ELE20072
ELE20073
ELE20074
ELE20075
ELE20076
ELE20077
ELE20078
ELE20079



D=0.0 ELE20080
J=1 ELE20081
D0 2 JJ=1,6 ELE20082
IF(JJ-15(J))20,21,20 ELE20083
J=J+l ELE20084
GO TO 2 ELE20085
D=D+B(JJ)eX(14JJ) ELE20086
CONTINUE ELE20087
1J=1 ELE20088
DO 1 KK=1,6 ELE20089
IF(KK=-15(14))22,23,22 ELE20090
1J=1J+1 ELE20091
GO TO 1 ELE20092
K1=KK=TJ+1 ELE20093
Ji=1 ELE20094
D0 32 II=1,6 ELE20095
TF(II-15(J1))24,25,24 ELE20096
JI=Jl+1 ELE20097
GO TO 32 ELE20098
11=11-J1+1 ELE20099
A(KLyIL)=A(KLoI1)=X(IoKK)®#X(I,I1)/D/D*IREP ELE20100
CONTINUE ELE20101
C(K1)=C(KL)+X(I4KK)/D®IREP ELE20102
CONTINUE ELE20103
CALL MATV(A,J6,Cy1,DET) ELE20104
J=1 ELE20105
DO 9 I=1,6 ELE20106
TF(I-15(4))17,18,417 ELE20107
J=J+1 ELE20108
C(I)=0.0 ELE20109
GO TO 9 ELE20110
Il=1-J+1 ELE20111
IF(ABS(C(I1))-0.1#ABS(B(1)))26426,27 ELE20112
C(I1)=0.1#C(I1) ELE20113
B(I)=B(I)-C(I1) ELE20114
CONTINUE ELE20115
IF(MN) 46,47,46 ELE20116
S1=CLFP(B) ELE20117
WRITE(M,80)8,J5,S1 ELE20118
J=1 ELE20119
DO 7 I=1,6 ELE20120
IF(I-15(J))35,36,35 ELE20121
J=J+l ELE20122
GO TO 7 ELE20123
Il1=[-J+1 ELE20124
IF(ABS(C(I1)/B(I))=DD)7,47,+6 ELE20125
CONTINUE ELE20126
GO TO 8 ELE20127
CONTINUE ELE20128
WRITE(M,81)8 ELE20129
RETURN ELE20130
END ELE20131
// buP ELE20132
*DELETE ELE2 ELE20133
*STORE WS UA ELE2 ELE20134
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// J08B MATV0000
// FOR MATVOCOL
#ONE WORD INTEGERS MATV0002
*LIST ALL MATV0003
*EXTENDED PRECISION MATVO004
SUBROUTINE MATVIA,N,B,M,DETM) MATVO005
DIMENSTON A(12412),8(12,1),PIVOT(12),IPVOT(12),INDEX(12,12) MATVO006
EQUIVALENCE (TROW,JROW) 5 (ICLUM,JCLUM) s [AMAX,T,SWAP) MATVO007
DETM=1.0 MATV0008

D0 20 J=14N MATV0009

20 IPVOT(J)=0 MATVO0010
DO 550 I=1,N MATVOOL11
AMAX=0.0 MATVOO12

DO 105 J=1,N MATVOO013
IF(IPVOT(J)-1)60,105,60 MATVOO14

60 DO 100 K=1,N MATVOO15
IF(IPVOT(K)~1)80,100,740 MATVOOl6

80 IF(ABS(AMAX)~ABS(A(J,K))185,100,100 MATVO0017
85 IROW=J MATVOOC18
ICLUM=K MATVOO19
AMAX=A(J,K) MATV0020

100 CONTINUE MATVOO21
105 CONTINUE MATV0022
IPVOT(ICLUM)=TPVOT(ICLUM) +1 MATV0023
IF(IROW-ICLUM) 140,260,140 MATV0024

140 DETM=-DETM MATV0025
DO 200 L=1,N MATV0026
SWAP=A([ROW,L) MATVO0027
A(IROW,L)=A(ICLUM,L) MATVO0028

200 A(ICLUM,L)=SWAP MATV0029
1F(M)260,260,210 MATV0030

210 DO 250 L=1l4M MATVOO031
SWAP=B (IROW,L) MATV0032
B(IROW,L)=B(ICLUM,L) MATVO0033

250 B(ICLUM,L)=SWAP MATV0034
260 INDEX(I41)=IROW MATV0035
INDEX(I,2)=ICLUM MATVO0036
PIVOT(I)=A(ICLUM,ICLUM) MATVO0037
DETM=DETM#PIVOT(I) MATV0038
A(ICLUM,ICLUM)=1.0 MATV0039

DO 350 L=1,N MATV0040

350 A(ICLUM,L)=A(ICLUM,L)/PIVOT(I) MATVO041
IF(M)380,380,360 MATV0042

360 DO 370 L=14M MATVO0043
370 B(ICLUM,L) =B (ICLUM,L)/PIVOT(I) MATVO0044
380 DO 550 Ll=1,N MATVO0045
IF(L1-ICLUM) 400,550,400 MATV0046

400 T=A(L1,ICLUM) MATVO0047
A(LLl,ICLUM)=0.0 MATVO0048

DO 450 L=1,N MATV0049

450 A(LL,L)=A(L1,L)-A(ICLUM,L)&T MATV0050
IF(M)550,550,460 MATV0051

460 DO 500 L=1,M MATV0052
500 B(LLsL)=BILL,L)-B(ICLUM,L)*T MATV0053
550 CONTINUE MATV0054

DO 710 I=1,N MATV0055
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L=N+1-1 MATV0056
TFCINDEX(Ly1)=INDEX(L+2))630,710,630 MATV0057

630 JROW=INDEX(L,1) MATVO0058
JCLUM=INDEX(L,2) MATV0059

DO 705 K=1,N MATV0060
SWAP=A (K, JROW) MATVO0061
A(K;JROW) =A(K,JCLUM) MATV0062
A(KyJCLUM) =SWAP MATV0063

705 CONTINUE MATVOO064
710 CONTINUE MATVO0065
740 IF(DETM-0.000001)750,750,760 MATV0066
750 DETM=0.0 MATVO067
760 RETURN MATV0068
MATV0069

/1 DUP MATVOO0T70
®DELETE MATY MATVOO71
*STORE WS UA  MATV MATVOO072
// J0B CLFEOCCO
// FOR CLFEOOO1
*ONE WORD INTEGERS CLFE0002
SLIST ALL CLFEO003
*CXTENDED PRECISION CLFEO004
FUNCTION CLFE(B) CLFEO0005
DIMENSION B(6) CLFECO06
COMMUN R(120)42Z(360),T(6)42Z(12)4N,IREP,TT(12),1D,5(14),D,X{ 30,6)CLFEQ00T
N1=N/IREP CLFEO008
A=0.0 CLFE0009

DO 1 J=1,+6 CLFEQO10

1 A=A-B(J)eT(J) CLFEOQOL1

DO 2 I=1,N1 CLFEOO12

DO 2 J=1,IREP CLFEOO13
C=0.0 CLFEOO14

DO 3 JJ=1,6 CLFEOO15

3 C=C+B(JJ)eX(14JJ) CLFEOOL6
IF(C)545,2 3 CLFEQO17

5 A=-10.0#»300 CLFEOO18

GO TO 4 CLFEO019

2 A=A+ALOGI(C) CLFE0020

4 CLFE=A CLFEO021
RETURN CLFE0022

END CLFE0023

// DUP CLFEO024
*DELETE CLFE CLFE0025
*STORE WS UA CLFE CLFE0026
/7 Jos ELOF0000
// FOR ELOF00C1
*ONE WORD INTEGERS ELOF0002
*LIST ALL ELOF0003
*EXTENDED PRECISION ELOF00C4
FUNCTION ELOF(1J,KK) ELOF0005
COMMON R(120)yX( 304642),T(6),81(642) 4Ny IRyTT(12),1D,5(14) ELOF0006
NL1=N/IR ELOF0007

GO TO (84+949+9),1J ELOF0008

8 B=0.0 ELOF0009
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DO 5 K=1,N
B=B+R(K) /N
B=1.0/8
ELOF=0.0
00 1 I=1,N1
A=0.0
00 2 J=1,IR
K=(J-1)eN1+1
GO TU (15415,14,15),1J
A=A+R(K) /IR
GO 10 2
14 A=A+1.0/R(K)/FLOAT(IR)
CONTINUE
GO TO (L7+1746417)1J
17 IF(A)10,10,11
10 A=10.0##(~10)
11 A=1.0/A
GO TO (647+646),1J
B=0.0
DO 3 J=1,6
B=B+X(1,J,KK)®B1 (J,KK)
DO 4 J=1,IR
K=(J=1)eNL+I
GO TO (12,12,13,16),1J
13 ELOF=ELOF+(A~1.0/R(K))we2
GO TO 4
12 ELOF=ELUF+ALOG(B/A)-R(K)®(B-A)
GO T0 4
ELOF=ELOF+ALOG(A)-R(K)®*A
CONTINUE
CONTINUE
GO TO (18418,20,18),1J
20 ELOF=-ALOG(ELOF)*FLOAT(N)/2.0
18 RETURN
END
// DUP
*DELETE ELOF
*STORE WS UA ELOF
// Jos
// FOR
*0ONE WORD INTEGERS
«LIST ALL
*EXTENDED PRECISION
SUBROUTINE CAN2(AA,AMBDA,N)
DIMENSION AA(2,2) 4AMBDA(2),E(4),D(4)
FORMAT(4X41245X4EL15.6,5X43EL15.6)
M=5
NQ=+1
K=1
DO 1 I=1,N
DO 1 J=1,I
E(K)=AA(I,J)

°© W

-
w

~
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=K+l
CALL JACD2(E,D,AMBDA,N,NQ)

K=
DO 2 I=1,N

ELOFOO010
ELOFOO11
ELOFO012
ELOF0013
ELOF0014
ELOF0015
ELOF0016
ELOFO017
ELOFOO18
ELOFO019
ELOF0020
ELOF0021
ELOF0022
ELOF0023
ELOF0024
ELOF0025
ELOF0026
ELOFO027
ELOFO0028
ELOF0029
ELOF0030
ELOFO0031
ELOF0032
ELOF0033
ELOF0034
ELOF0035
ELOF0036
ELOFO0037
ELOF0038
ELOF0039
ELOF0040
ELOF0041
ELOF0042
ELOF0043
ELOF0044
ELOF0045
ELOF0046
ELOFO0047
CAN20000
Ccan20001
CAN20002
CAN20003
CAN20004
CAN20005
CAN20006
CAN20007
Can20008
CAN20009
CAN20010
CAN20011
CAN20012
CAN20013
CAN20014
CAN20015
CAN20016
CAN20017




2

3
/7 bup
*DELET
*STORE

// JoB
/7 FOR
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DO 2 J=1,N

AALTL,J)=D(K)

K=K+1

D0 3 I=1,N
WRITE(M,80)1,AMBDA(I) 4 (AA(I4J)ed=1,N)
RETURN
END

E CAN2
WS UA  CAN2

*ONE WORD INTEGERS

eLIST
*EXTEN

90

-

100

105
110
115
120

125

135
140
145

150
155

165

175
180

ALL

DED PRECISION

SUBROUTINE JACO2(A4B+C,NAA,NQ)
DIMENSION A(4),B(4),C(2)
FORMAT(25H EIGENVALUE NOT CONVERGED
M=5

LOOPC=0

NA=NAA

NN=(NA® (NA+1))/2

IF (NQ) 120,100,100

K=1

DO 115 I=1,NA

DO 115 J=1,NA
IF(1-J)105,110,105
B(K)=0.

GO0 TO 115

B(K)=1.

K=K+1

SUM=0.
IFINA-1)325,310,125

K=1

AMAX=0,

DO 155 [=1,NA

DO 150 J=1,1I
IF(1-J1135,145,135
IF(ABS(A(K))=AMAX)145,145,140
AMAX=ABS(A(K))
TERM=A(K)#A(K)
SUM=SUM+TERM+ TERM

K=K+1

SUM=SUM-TERM

SUM=SQRT (SUM)
THRES=SUM/SQRT(FLOAT(NA))
THRSH=THRES#1.0E~-08
IF(THRSH-AMAX) 165,310,310
THRES=AMAX/3.

IF (THRES-THRSH) 175,180,180
THRES=THRSH

K=2

N=0

JD=1

DO 270 J=2,NA

¥

CAN20018
CAN20019
CAN20020
CAN20021
CAN20022
CAN20023
CAN20024
CAN20025
CAN20026
CAN20027

JACDO2000
JACO2001
JACD2002
JAC02003
JACO2004
JACD2005
JACD2006
JACD2007
JACO2008
JACD2009
JACD2010
JACO2011
JACD2012
JACD2013
JACD2014
JAC02015
JACD2016
JACD2017
JACD2018
JACD2019
JACD2020
JACD2021
JACD2022
JACD2023
JACD2024
JACD2025
JACD2026
JACD2027
JACD2028
JACD2029
JACD2030
JACD2031
JACD2032
JACD2033
JACD2034
JACD2035
JACD2036
JACD2037
JACD2038
JACD2039
JACD2040
JAC02041
JACD2042
JACD2043
JACO2044




195

200

205
210

220
225

230
240
245
250
255
260
270
275
280
285
295
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JD=JD+J

Jd=J-1

10=0

DO 265 I=1,J4J

1D=1D+1
IF(ABS(A(K))-THRES) 265,265,195
N=N+1
ALPHA=(A(JD)~A(ID))/(2.#A(K))
BETA=1./(1.+ALPHA®ALPHA)
ROOT=1.0+4ABS(ALPHA)® SQRT(BETA)
IF(ALPHA) 205,200,200
S$5Q=0.5#BETA/ROOT
CSQ=0.5+R0O0OT

GO TO 210
CSQ=0.5#BETA/ROOT
$5Q0=0.5+R00T

CC=SQRTI(CSQ)

$=-SQRT(55Q)

TWOSC=CCeSe2,
TEMPA=CSQeA(ID)+TWOSC*A(K)+SSQeA(JD)
A(JD)=CSQeA(JD)~-TWOSCeA(K)+SSQeA(ID)
ALID)=TEMPA

A(K)=0.

KA=JD=J

KB8=1D-1

KC=NA® (I-1)

KD=NA®(J-1)

DO 260 L=1,4NA

KC=KC+1

KD=KO0+1
TEMPA=CCeB(KC)+SeB(KD)
B(KD)=-S#B(KC)+CCeB(KD)
B(KC)=TEMPA
IF(I-L)230,220,245

KB=KB+1

KA=KA+1

GO TO 260

KB=KB+L-1
IF(J-1)240,225,250
KA=KA+L~-1

GO TO 255

KB=KB+1

KA=KA+1
TEMPA=CC®A(KB)+S*A(KA)
A(KA)=-SeA(KB)+CC#A(KA)
A(KB)=TEMPA

CONTINUE

K=K+l

K=K+1

LOOPC=L0OOPC+1
IF(LODPC-50)275,305,305
IF(N-NN/8)280,280,180

IF ({THRES-THRSH) 285,300,285
THRES=THRSH/3.
IF(THRES-THRSH) 295,180,180
THRE S=THRSH

JACD2045
JACD2046
JACD2047
JACD2048
JACD2049
JACD2050
JACD2051
JACD2052
JACD2053
JACD2054
JACD2055
JACD2056
JACD2057
JACO2058
JACD2059
JACO2060
JACO2061
JACD2062
JACD2063
JACO2064
JACD2065
JACD2066
JACD2067
JACD2068
JACD2069
JACD2070
JACD2071
JACD2072
JACD2073
JACD2074
JACD2075
JACD2076
JACD2077
JACD2078
JACD2079
JACD2080
JACO2081
JACD2082
JACD2083
JACD2084
JACD2085
JACD2086
JACO2087
JACD2088
JACD2089
JACD2090
JACD2091
JAC02092
JACD2093
JACD2094
JACD2095
JACD2096
JACD2097
JACD2098
JACD2099
JACO2100




SIRN

GO TO 180
300 IF(N)180,310,180
305 WRITE(M,901)
310 LL=0
DO 320 L=1,NA
LL=LL+L
320 C(L)=A(LL)
325 RETURN
END
// DUP
*DELETE JACO2
«STORE WS ua  JAcCO2

/7 308

// FOR

*ONE WORD INTEGERS
SLIST ALL

#*EXTENDED PRECISION
#10CS(1403 PRINTER)
*10CS(2501 READER)
*NAME EEIG2

DIMENSION BA(12,12)4212),S12),A3(2),COE(6),V(6)

JACD2101
JACO2102
JACD2103
JACD2104
JACO2105
JACD2106
JACD21C7
JACD2108
JACO2109
JACO2110
JACD2111
JACD2112

EEIG2000
EEIG2001
EEI1G2002
EEIG2003
EEIG2004
EEIG2005
EEIG2006
EE1G2007

E1G2008

COMMON R(120)+X( 304642)4T(6)4B(642) 4NSyNREPS,TITL(12),1DsXX(7),SDEEIG2009

1(5),A4(2) 4XY(181) 4MN4NI,¥YS,V1(2),ALAMD(2),PREP(2,2)
89 FORMAT(1HO,8X,12HEIGEN VALUES,10X,21HEIGEN VECTORS AS ROWS/)

88 FORMAT(1HOEll.4,3H=YS3X)

87 FORMAT(LHO42(E11l.442H=XI1,1HS))

86 FORMAT(I4,3F10.3,4F15.3)

85 FORMAT(1HO,1X,18HTABLE OF RESIDUALS)
82 FORMAT(1H112A6)

EEIG2010
EEIG2011
EEIG2012
EEIG2013
EEIG2014
EEIG2015
EEIG2016

Bl FORMAT(L1HO3X,5HL/Y =yEL15.643H = 42(2H +4E15.64,2H Z,11,3H SQ)s/s) EEIG2017
80 FORMAT(1HO,7X,5HY ESTSXSHY OBS6X4HDEVNL2X11HVALUES OF Z18X13HFACTOEEIG2018

1R LEVELS/)

EEIG2019

79 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBEEIG2020

la4,6H A2 =FB.4)

77 FORMAT(29HO0 CENTRE OF RESPONSE SURFACE

78 FORMAT( 52HO CANONICAL REGRESSION
M=5

N1=NS/NREPS

DO 9 KK=1,2
WRITE(M,82)TITL
DO 5 I=1,2

GO TO (7,8) KK
A3(1)=1.0

GO 10 5
A3(I)=A4(])
CONTINUE

GO TO (1,2)4KK
WRITE(M,79)A3
DO 29 J=1,4
COE(J) =B (JyKK)
V(J)=COE(J)
COE(5)=B(6,4KK)
COE(6)=B(5,KK)
V(5)=COE(5)
V(6)=COE(6)

~

N oue

2

o

EEIG2021
EEIG2022

/4)
CANONICAL VARIABLES),/)EEIG2023

EEIG2024
EEIG2025
EEIG2026
EEIG2027
EEIG2028
EEIG2029
EEIG2030
EEIG2031
EEIG2032
EEIG2033
EEIG2034
EEIG2035
EEIG2036
EEIG2037
EEIG2038
EEIG2039
EEIG2040
EEIG2041
EEIG2042




w
-

32
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NFAK=2
KP=NFAK+2
D0 32 I=1,NFAK
D0 32 J=1,I
IF(I-J)31
PREP(I+J
GO TO 32
PREP(I,4J)=V(KP)#0.5

PREP(J,1)=PREP(1,J)

KP=KP+1

DO 33 I=1,NFAK

VII)==V(1+1)#0.500

DU 34 I=1,NFAK

DO 34 J=1,NFAK

BA(I,J)=PREP(I,J)

WRITE(M,77)

CALL MATVIBA,NFAK,V,1,DET)

¥S=COE(1)

DO 44 I=1,NFAK

YS=YS+0.50V(I)*COE(T+1)

YS1=1.0/YS

I1=1

12=2

0U 3 I=1,2

M1l=V(I)/ABS(V(I))

S(I)=ABS(V(I))ee(1.0/A3(1))aM]

WRITE(M,87) (S(I),1,1=1,NFAK)

WRITE(M,88)YS1

WRITE(M,89)

CALL CAN2(PREP,ALAMDyNFAK)

WRITE(M,78)

WRITE(M,81)YS, (ALAMD(J) 4JyJ=14NFAK)

WRITE(M,85)

WRITE(M,80)

DO 18 J=1,N1

YPRED=YS

RD=0.0

DO 16 I=1,NFAK

2(1)=0.0

DO 16 L2=1,NFAK
ZUI)=Z(I)+(X(JyL2+1,KK)=VIL2))#PREP(T,4L2)

DO 17 L1=1,NFAK

YPRED=YPRED+(Z(L1)w#e2)®ALAMD(LL)

YPRED=1.0/YPRED

DO 6 K=1,NREPS

Kl=(K=1)sN1+J

RD=RD+R (K1) /NREPS

DEV=RD-YPRED

D0 4 II=1,2

SIII)=X(JyI1+]1,KK)#e(1.0/A3(I1))

WRITE (M,86)J,YPRED,RDDEVs (Z(1),I=1,NFAK)4(S(II),11=1,2)
DO 46 1=1,2

Vi(D)=v(I)

CALL CERS2(KK)

GO TO (10,11) KK

IF(A4(1))9,11,9

EEIG2043
EEIG2044
EEIG2045
EEIG2046
EEIG2047
EEIG2048
EEIG2049
EEIG2050
EEIG2051
EEIG2052
EEIG2053
EEIG2054
EEIG2055
EEIG2056
EEIG2057
EEIG2058
EEIG2059
EEIG2060
EEIG2061
EEIG2C62
EEIG2063
EEIG2064
EEIG2065
EEIG2066
EEIG2067
EEIG2068
EEIG2069
EEIG2070
EEIG2071
EEIG2072
EEIG2073
EEIG2074
EEIG2075
EEIG2076
EEIG2077
EEIG2078
EEIG2079
EEIG2080
EEIG2081
EEIG2082
EEIG2083
EEIG2084
EEIG2085
EEIG2086
EEIG2087
EEIG2088
EEIG2089
EEIG2090
EEIG2091
EEIG2092
EEIG2093
EEIG2094
EEIG2095
EEIG2096
EEIG2097
EEIG2098
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9 CONTINUE

11 IF(ID-98)12,12,13

12 CALL EXIT

13 CALL LINK(ERSL2)
0

// pup
*DELETE EEIG2
*STORE WS UA EEIG2

// Jos

// FOR

®*UNE WORD INTEGERS

SLIST ALL

SLXTENDED PRECISION
SUBROUTINE CERS2(KK)

EEIG2099
EEIG2100
EEIG2101
EEIG2102
EEIG2103
EEIG2104
EEIG2105
EEIG2106

CERS2000
CERS2001
CERS2002
CERS2003
CERS2004
CERS2005

DIMENSION A3(2),YCONT(10),ZLIM(2)4XH(40),XV(40),YP1(5),XPL(5),YCONCERS2006

11(10),YP(400) ,XP(400) CERS2007
COMMON R(120)4X( 304642),T(6),B(12) 4Ny IREP,TITL(12),ID,XX(7),SD(5)CERS2008
19A4(2) o XY(181) yMN4NI,YS,XCNTR(2) ,ALAMD(2) ,AVECT(2,2) CERS2009
90 FORMAT(62HLIMAGINARY POINT CALCULATED, TRY CONTOURS CLOSER TO THE CERS2010
1CENTRE) CERS2011
89 FORMAT(64HOSADDLE EXISTS =~ CONTOUR POINTS PLOTTED IN UNTRANSFORMCERS2012
1ED UNITS//5(12X,FB.243X)/5(10X2HX19X2HX2) ) CERS2013
85 FORMAT(61HLIMAGINARY POINT CALCULATED - CONTOUR ON WRONG SIDE OF CCERS2014
LENTRE) CERS2015
82 FORMAT(12F6.2) CERS2016
B1 FORMAT(2X,5(2X,F10.2,1X4F10.2)) CERS2017
80 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =F8CERS2018
l.446H A2 =FB8.4) CERS2019
83 FORMAT(1H112A6) CERS2020
79 FORMAT(1HO,10X454HDATA FOR PLOTTING OF 5 CONTOURS IN UNTRANSFORMEDCERS2021
1 UNITS//5(12X4FB42,3X)/5(10X2HX19X2HX2)) CERS2022
L=8 CERS2023
M=5 CERS2024
GO TO (7,8),KK CERS2025

7 READ(L,82)YCONL,ZLIM CERS2026
00 9 I=1,2 CERS2027

9 A3(I1)=1.0 CERS2028
GO TO 10 CERS2029

8 DO 13 [=1,2 CERS2030
13 A3(I)=A4(I) CERS2031
10 DO 4 I=1,2 CERS2032
4 ZLIM(I)=ZLIM(I)wwA3 (1) CERS2033
DO 29 I=1,10 CERS2034

29 YCONT(I)=YCONL(T) CERS2035
DO 61 1=1,400 CERS2036
XP(1)=0.0 CERS2037

61 YP(I)=0.0 CERS2038
NSWCH=0 CERS2039
NSAD=0 CERS2040
KCY=0 CERS2041
IH=1 CERS2042
1v=2 CERS2043
N1=ALAMD (IH) /ABS (ALAMD(IH)) CERS2044
N2=ALAMD(I1V) /ABS (ALAMD(IV)) CERS2045

NSIGN=N1#N2 CERS2046
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IF(NSIGN)L1,11,40
NSAD=1

IF(NL1)40,40,14

I1DUM=TH

IH=1V

Iv=1DUM

NSWCH=1

CONTINUE

KCY=KCY+1
ARG=(YCONT(KCY)-YS)/ALAMD(IH)
IF(ARG)101,101,102
WRITE(M,85)

GO TO 43
ZFRST=SQRT(ARG)
ZEND=ZLIM(IH)-2FRST
XH(1)=2FRST

Xvi1)=0.0

THETA=0.0

D0 1 I=2,10
THETA=THETA+0.15710
IF(NSAD)S1,51,52
XHUI)=ZFRST#COS(THETA)
GO 710 53
XH(I)=ZFRST+ZEND-ZEND*COS (THETA)
ARG=(YCONT(KCY)-YS-ALAMD(TH) = (XH([)®#®2))/ALAMD(IV)
IF(ARG)104,103,103
WRITE(M,90)

G0 TO 43
XV(I)=SQRT(ARG)
IL=42-1

XHUIL)=XH(I)
XVIIL)==XV(I)

CONTINUE
IF(NSAD)54,54,55
XH(11)=0.0
ARGG=(YCONT(KCY)=YS)/ALAMD(IV)
XV(11)=SQRT(ARGG)

GO TO 56
XH(11)=ZLIM(IH)
ARG=(YCONT (KCY)~YS~ALAMD (IH) # (XH(I)##2))/ALAMD(IV)
XV(11)=SQRT(ARG)

DO 2 I=12,21

LL1=22~1

I1=42-1

XH(I)==XH(LL1)
XVI)=xv(LLL)
XH(II)=XH(I)
XVIIT)==XV(I)
XV(31)=-xV(ll)
XH(31)=XH(11)
IF(NSWCH)31,31,32
Ii=1v

12=1H

DO 33 [=1,40
XDUM=XH(I)

XHUI)=XV(I)

CERS2047
CERS2048
CERS2049
CERS2050
CERS2051
CERS2052
CERS2053
CERS2054
CERS2055
CERS2056
CERS2057
CERS2058
CERS2059
CERS2060
CERS2061
CERS2062
CERS2063
CERS2064
CERS2065
CERS2066
CERS2067
CERS2068
CERS2069
CERS2070
CERS2071
CERS2072
CERS2073
CERS2074
CERS2075
CERS2076
CERS2077
CERS2078
CERS2079
CERS2080
CERS2081
CERS2082
CERS2083
CERS2084
CERS2085
CERS2086
CERS2087
CERS2088
CERS2089
CERS2090
CERS2091
CERS52092
CERS52093
CERS2094
CERS2095
CERS52096
CERS2097
CERS2098
CERS2099
CERS2100
CERS2101
CERS2102
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3

w

XV(I)=XDUM
GO 1O 60
31 Il=IH
12=1v
60 DO 41 1=1,40
L=(KCY-1)#40+1
XP(L)=AVECT(IL1,11)eXH(I)+AVECT(I2,11)eXV(I)#XCNTR(IL)
YP(L)=AVECT(IL, 12)@XHIT)+AVECT(I2,12)@XVII)#XCNTRII2)
IF(KCY=5)40,34,34
34 IF(NSAD=1)35,47,47
47 IF(KCY-10)48,35,35
48 [F(KCY=5)40,36,40
36 IF(NSWCH)38,38,39
38 NSWCH=1
G0 TO 37
39 NSWCH=0
37 IDUM=IH
IH=1V
IV=1DUM
GO TO 40
WRITE(M,B83)TITL
GO TO (5,6) KK
WRITE(M,80)A3
WRITE (My79) (YCONL (1) 41=1,5)
DO 3 I=1,40
DO 49 J=1,5
Ll=(J=1)%40+1
XPL(J)=XP(L1)
49 YPL(J)=YP(LL)
DO 12 J=1,5
N2=XP1(J)/ABS (XP1(J))
XPL(J)=ABS(XPL(J))ee(~1.0/A3(1))eN2
N2=YPL(J)/ABS(YP1(J))
YP1(J)=ABS(YPL(J))es(~1.0/A3(2))eN2
WRITE(MyB1) (XPLIJ),YPLIJ) J=1,5)
IF(NSAD)43,43,44
WRITE(M,83)TITL
WRITE(M,89) (YCONL(I),I=6,10)
DO 42 1=1,40
DO 59 J=1,5
L1=200+(J=-1)40+]
XP1(J)=xP(LL)
59 YPL(J)=YP(LL)
DO 18 J=1,5
N2=XP1(J)/ABS(XPL(J))
XPL(J)=ABS(XPL(J))ee(~1,0/A3(1))eN2
N2=YPL1(J)/ABS(YPL1(J))
18 YPL(J)=ABS(YPL(J))es(~1.0/A3(2))eN2
42 WRITE(My81) (XPL(J)4YPLIJ),J=1,5)
43 RETURN
END
7/ DUP
*DELETE CERS2
«STORE WS UA CERS2
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CERS2103
CERS2104
CERS2105
CERS2106
CERS2107
CERS2108
CERS2109
CERS2110
CERS2111
CERS2112
CERS2113
CERS2114
CERS2115
CERS2116
CERS2117
CERS2118
CERS2119
CERS2120
CERS2121
CERS2122
CERS2123
CERS2124
CERS2125
CERS2126
CERS2127
CERS2128
CERS2129
CERS2130
CERS2131
CERS2132
CERS2133
CERS2134
CERS2135
CERS2136
CERS2137
CERS2138
CERS2139
CERS2140
CERS2141
CERS2142
CERS2143
CERS2144
CERS2145
CERS2146
CERS2147
CERS2148
CERS2149
CERS2150
CERS2151
CERS2152
CERS2153
CERS2154
CERS2155
CERS2156
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/7 Jos COPMO000
// FOR COPMOOOL
*LIST ALL COPMO0002
*UNE WORD INTEGERS COPMO003
®EXTENDED PRECISION COPMOOU4
#10CS(2501 READER) COPMO00S
#[0CS(1403 PRINTER) COPM0O006
*NAME COPM COPMO0O7
COPMO008

ONE AND TWO WAY ANALYSIS OF VARIANCE USING THE POISSON DISTRIBUTION COPM0O009
copmoC10

THIS PROGRAM ANALYZES ONE- AND TWO-WAY FACTORIAL EXPERIMENTS WITH COPMOO11l
A MAXIMUM OF TWENTY BLOCKS AND FOUR OBSERVATIONS PET BLOCK, USING A COPMOO12
POISSON PROBABILITY DISTRIBUTION. FOR COMPARISON,NORMAL THEORY LINEAR,COPMOOL3
LOG, AND SQUARE ROOT MODELS ARE ALSO ANALYZED, WITH EITHER NO INTERAC-COPMOOLl4
TION OR INTERACTION MATHEMATICAL MODELS, DEPENDING ON THE NUMBER OF COPMOO15

OBSZRVATIONS PER BLOCK. OPTIONS ALLOW PRINTOUT OF EXPECTED VALUES COPMOO16

EITHER IN ORIGINAL OR TRANSFORMED UNITS WITH DEVIATIONS. coPMO0017

copPmo018

NUMBER OF ROWS (A) MUST BE GREATER THAN DR EQUAL TO NUMBER OF COPMOOL9
COLUMNS

COPMO0020

SUBROUTINES CALLED COoPMO0021

COPMOO022

cLp = CALCULATES POISSON LIKELIHOOD COPMO0023

CLIP =~ CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF PARAMETERS COPMO0024

MATVK = INVERTS MATRICES UP TO 31 BY 31 COPMO0025

COPMO0026

MAKEUP OF DATA DECK coPMO027

COPM0028

L.TITLE CARD (12A6) COPM0029

2.CONTROL CARD (11,412,F5.3,13) COPMO0030

Il - OPTION - O - NOTHING COPMO031

1 - PRINT EXPECTED VALUES IN ORIGINAL UNITS WITH COPM0032

DEVIATIONS COPMO0033

? - PRINT EXPECTED VALUES IN TRANSFORMED UNITS WITH COPM0034

DEVIATIONS COPMO035

12 - NUMBER OF BLOCKS COPMO036

12 - NUMBER OF OBSERVATIONS PER BLOCK COPMO037

12 = NUMBER OF TREATMENT LEVELS IN DIRECTION A (NUMBER OF ROWS) COPMO038
12 - NUMBER OF TREATMENT LEVELS IN DIRECTION B (NUMBER OF COLUMNS)COPMO039

F5.3 - UNIT OF MEASUREMENT (USUALLY 1.0) COPMO040
13 - NUMBER OF ITERATIONS ALLOWED COPMOO41
3.DATA - SETS OF OBSERVATIONS FOR EACH BLOCK - ONE SET PER CARD - COPMO042
PROCEED DOWN COLUMNS (4(6X,F6.3)) COPM0043

4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOPMOO44
98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK COPMO045

OO NN NNONOOOOONOOOO0ONNO00000000000O

5.REPEAT 1. TO 4. AS REQUIRED COPMO046
COPMO04T

DIMENSION R( 80),S( 80),Y1(4),TL(5,5),RS(5,5),B2(5),X(8),X1(8) COPMO0O48B
COMMON T(20) 4TA(L0) s TB(4)S1(2042)TOTyNLyMAJMB,NI,TITL(12) COPMOG49

185 FORMAT(19HOORIGINAL VARIABLES) COPMO050
184 FORMAT(22HOTRANSFORMED VARIABLES) COPMOO51
183 FORMAT(BE12.4) COPM0052

182 FORMAT(15HONO INTERACTION33X1IHINTERACTION/) COPMO053
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181 FORMAT(15HONO INTERACTION/) COPMO0OS4
180 FORMAT(4THOEXPECTED VALUES AND DEVIATIONS - POISSON MODEL) COPMO055
99 FORMAT(SLHOEXPECTED VALUES AND DEVIATIONS - SQRT NORMAL MODEL) COPMOO56
98 FORMAT(50HOEXPECTED VALUES AND DEVIATIONS - LOG NORMAL MODEL ) COPMOOS57
97 FORMAT(1X) COPMOOS58
96 FORMAT(33HOINCORRECT NUMBER OF OBSERVATIONS) COPMO0S59
95 FORMAT(1X,4F11.0) COPMO060
94 FORMAT(53HOEXPECTED VALUES AND DEVIATIONS - LINEAR NORMAL MODEL ) COPMOO61
93 FORMAT(6HOLOG R16X13HLINEAR NORMALSX10HLOG NORMALSX11HSQRT NORMAL 7COPM0062
LXTHPOISSON) COPMO063
92 FORMAT(19HOVARIABLES OBSERVED/) COPMO0&4
91 FORMAT(23H MULTINOMIAL LIKELIHOODE14.6) COPMO06S
90 FORMAT(6HOLOG R1BX13HLINEAR NORMAL2X10HLOG NORMAL 3X11HSQRT NORMAL1COPMO066
13XTHPOISSON) COPMO06T
88 FORMAT(11HOTREATMENTS12X5E14.6) COPMO068
87 FORMAT(12H TREATMENT Al1XS5El4.6) COPMO059
86 FORMAT(12H TREATMENT Bl1XS5El4.6) COPMOOT70
85 FORMAT(12H INTERACTIONLI1X4E14.6) COPMOOT1
B89 FORMAT(12H INTERACTIONG67XEl4.5) CoPMOO72
B84 FORMAT(21H LACK OF FIT OF MODEL2X5E14.6) CoPMO0T73
83 FORMAT(I1,412,F5.3,13) COPMOOT74
82 FORMAT(1H112A6) COPMOO 75
81 FORMAT(4(6X,F56.3),30X%,12) COPMOOT6
80 FORMAT(12A6) CoPMOOT7
L=8 COPMOOT78
M=5 COPMO0079

20 READIL,80)TITL COPMO08O
READ(L+83)NJ,N1,IREP,MA,M8,D,NI COoPMOO8L
NJ=NJ+1 CoPMO0082
N=N1eIREP COPMO083
I=0 COPMO0B4

22 I=1+1 COPMO085
READ(L,81)Y1,ID COPMO086
IF(10-98)27,23,23 COPMO087

27 DO 29 J=1,IREP CoPMOO088
K=(J=1)eN1+I COPM0059

29 R(K)=Y1(J) COPM0090
GO TO 22 COPMO091

23 N2=]-1 COPM0092
IF(N1=N2)2,4,2 COPM0093

2 WRITE(M,96) COPM0094
6 CALL EXIT COPMO095
4 Y=0.0 COPM0O096
00 14 I=1,N COPMO097

14 Y=Y+ALOG(R(I))/FLOAT(N) COPMO098
Y=EXP(Y) COPM0099
D=FLOAT(N)#(ALOG (D*D#FLOAT(N)/6.283185)-1.0)/2.0 COPMO100
SLM==N®ALOG(FLOAT(IREP)) COPMOLO1L

DO 10 KK=1,4 COPMO102

DO 16 I=1,N COPMO103

GO TO (17413,3,17),KK COPMO104

17 StI)=R(I) COPMO105
GO TO 16 COPMO106

13 S(I)=ALOG(R(I)) =y COPMO107
GO TO 16 CoPMO108

3 S(1)=SQRTI(R(I)eY)#2.0 COPMO109
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CONTINUE

TOT=0.0

DO 18 I=1,N1

T(1)=0.0

DO 18 J=1,IREP
K=(J=1)eNL1+I
TOT=TOT+S(K)/FLOAT(N)
TUI)=T(1)+S(K)/FLOAT(IREP)
DO 21 1=1,M8

Te(1)=0.0

DO 19 I=1,MA

TA(1)=0.0

D0 19 J=1,M8
K=(J=1)eMA+]
TA(I)=TALI)+T(K)/FLOAT(MB)
TB(J)=TB(J)+T(K)/FLOAT (MA)
IFIKK-4)24,25,24

IF (IREP-1)54,54,53

DO 55 I=1,5
TLIKK+1,1)=0.0

DO 30 I=1,™A
TA(I)=ALOG(TALI))

DO 30 J=1.M8
K=(J=1)eMA+]
TIK)=ALOGI(T(K))

DO 34 I=1,M8
TB(I)=ALOG(TB(I))
TOT=ALOG(TOT)
IF(MB-1161,24,61

CALL CLIP

GO TO 59

DO 60 Il=1,MA

DO 60 Jl=1,M8
I=(J1-1)eMA+I1
SL(I41)=T(I)-TA(IL)+TOT
SL(1,2)=T(1)-TB(JL)+TOT
GO TO (7+46446)4NJ

DO 72 [=1,8

X1(1)=0.0

X(1)=0.0

GO TO (108,63,108,63) KK
IF(MA® ([REP+2)~34)62,62,108
WRITE(M,82)TITL

GO TO (7,100,101)4NJ
WRITE(M,184)

GO TO 62

WRITE(M,185)

GO TO (64465,66,6T7) KK
WRITE(M,94)

GO TO 68

WRITE(M,98)

GO TO 68

WRITE(M,99)

GO TO 68

WRITE(M,180)
IF(IREP-1)69,69,70

copPMOl110
COPMOL11
copMoOl12
COPMO113
COPMOLl14
COPMO115
COPMOl116
COPMO117
CoPMO118
COPMO119
copPmMO120
copPmMoO121
coPMol122
CopPMO123
COPMO124
COPMO125
CopPMO126
coemo127
coPMO128
COPMO129
COPMO130
CoPMO131
COPMO132
COPMO133
COPMO134
COPMO135
COPMO136
COPMO137
COPMO138
COPMO139
COPMO140
COPMO141
COPMO142
COPMO143
COPMOl44
COPMO145
COPMOL146
COPMOL4T
COPMO148
COPMO149
COPMOLS0
COPMO151
COPMOL52
COPMO153
COPMO154
COPMO155
COPMO156
COPMO157
COPMO158
COPMO159
COPMO160
CoPMO161
COPMO162
COPMO163
COPMO164
COPMO165



6

©

106
105

79
109

110
104
75

107
111
112
113

114
T4

10

~

116
115
78
103
76
17
73

~

37

49
28

50

WRITE(M,181)

1JK=MB

GO 10 71

WRITE(M,182)

TJK=MR+4

DO 73 I=1,MA

DO 74 J=1,M8
TI=(J=1)eMA+]
X(J)=TA(I)+TB(J)~TOT
IF(KK-4)105,106,105
XUJI=EXP(X(J))

GO TO (7,104,79),NJ

GO TO (104,109,110,104),KK
X(J)=EXP(X(J)/Y)

GO TO 104
X(J)=(X(J)/2.0)we2/Y
IF(IREP=1)74,74,75
X(J+4)=T(II)
IF(KK-4)111,107,111
X(J+4)=EXP(X(J*4))

GO TO (74744112)4NJ

GO TO (744113,114,474)4KK
X(J+4)=EXP X (J+4)/Y)

GO TO 74
X(J#4)=(X(J+4)/2.0)wn2/Y
CONTINUE

WRITE(M,183) (X(J),yJd=1,1JK)
DO 77 K1=1,IREP

DO 76 J=1,MB
K=(K1=1) N1+ (J-1) ®MA+I
GO TO (7,102,116)4NJ
X1(J)=5S(K)

GO TO 115

XL(J)=R(K)
IF(IREP-1)103,103,78
X1(J+4)=X1(J)=X{J+4)
XLUJ)=X1(J)=X(J)
CONTINUE

WRITE(M,183) (X1(J),Jd=1,1JK)
WRITE(M,97)

DO 37 1=1,5
TL(KK,1)=0.0

DO 26 Il=1,MA

DO 26 J1=1,M8
I=(J1-1)eMA+I1

DU 26 J=1,IREP
K=(J-1)eN1+1
IF(IREP-1)49,49,28

IF (KK=4)8,2848
B2(1)=T(1)

82(2)=T0T

B2(3)=S1(1,1)
B2(4)=5S11(1,2)
B2(5)=TA(I1)+TB(J1)~-TOT
IF(IREP-1)50450,35

DO 51 I2=1,5
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COPMO166
COPMOLl67
COPMOl68
COPMO169
COPMO170
COPMO1T71
CoPMO1T2
coPMO173
COPMO174
COPMO175
CoPMOl1T76
coPmMOL177
CcoPmMOl178
COPMO179
COPMO180
coPMO181
copPMO182
COPMO183
COPMO184
COPMO185
COPMO186
COPMO187
copMOl88
COPMO189
COPMO190
COPMO191
COPMO192
COPMO193
COPMO194
COPMO195
COPMO196
COPMO197
COPMO198
COPMO199
COPMO0200
COPMO201
copmo2c2
COPMO203
COPM0204
COPMD205
COPMO206
COPM0207
COPMO208
COPM0209
COPMO210
COPMO211
COPMO212
COPMO213
COPMO214
COPMO215
COPMO216
COPMO217
COPMO218
COPMO219
COPM0220
copPM0221
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B2(I2)=EXP(B2(12))
TLIKK+1,12)=TLIKK+1,12)+CLP(S(K),B2(12),KK)
B2(1)=TA(IL1)+TR(J1)-TOT
B2(2)=TOT
B2(3)=TB(J1)
B2(4)=TA(I1)
B2(5)=T(I)
35 IF(KK-4)9,38,9
38 DO 43 12=1,5
43 B2(12)=EXP(B2(12))
9 DO 26 K1=1,5
26 TLIKK,KL)=TL(KK,K1)+CLP(S(K),B2(K1),KK)
GO TO (31,31,31,32) KK
31 DO 39 I=1,4
IF(TLIKK,11)39,39,44
44 TL(KK,I)==N#ALOG(TL(KK,1))/2.0
39 CONTINUE
IF(IREP-1)32,32,33
33 IF(TLIKK,5))32,32,45
45 TLIKK,5)==N®ALOG(TL(KK,5))/2.0
32 DO 40 [=2,5
40 RSIKK,yI-1)=TL(KK,I)=TL(KK,1)
IF(KK-4)10,12,10
12 0=0.0
IF(IREP-1)48,48,10
48 DO 56 1=2,5
56 RSIKK#1,I-1)=TLIKK+1,1)=TL(KK+1,1)
RS(KK+#145)=TLIKK+1,1)=-SLM+D
10 RS(KK,5)=TL(KK,1)=SLM+D
WRITE(M,82)TITL
WRITE(M,92)
DO 1 I=1,MA
D0 5 K1=1,IREP
DO 36 J=1,M8
K=(K1=-1)eN1+(J-1)eMA+]
TB(J)=R(K)
WRITE(M,95) (TB(J) 4J=1,MB)
WRITE(M,97)
1J=4
IF(IREP-1157,57,52
57 1J=5
WRITE (M,90)
GO TO S8
52 WRITE(M,93)
58 WRITE(M,88) (RS(I41),1=1,1J)
WRITE(M,87) (RS(1,42)y1=1,1J)
WRITE(M,86) (RS(1,43),1=1,1J)
IF(IREP-1)41,41,42
WRITE(M,B89IRS(5,4)
GO TO 47
42 WRITE(M,85) (RS(1,4),1=1,4)
47 WRITE(M,84) (RS(I,5),1=1,1J)
WRITE(M,91)SLM
IF(ID-98)6,6,20
END
7/ bup
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CoPM0222
COPMO0223
COPMO224
CcoPM0225
COPMO226
copPM0227
copPmM0228
COoPMO229
COPMO230
COPMOD231
CopPM0232
COPMO233
COPMO234
CoPM0235
COPM0236
COPMO0237
COPMO238
CoPMO0239
COPMO0240
COPMO241
COPMO242
COPMO243
COPMO244
COPM0245
COPMO246
COPM0247
COPMO248
COPMO249
COPMO250
CoPMO251
CoPM0252
COPMO0253
COPMO254
COPMO255
COPMO256
CoPMO257
CoPMO258
COPMO259
COPMO260
coPM0261
COPMO262
COPMO263
COPMO264
COPMO265
COPMO266
COPMO267
COPMO268
COPM0269
COPMO270
COPMO271
COoPMO272
COPMO273
COPMO274
COPMO275
COoPMO276
COPMO277
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®DELETE COPM copmo278
#STORE WS UA COPM CoPMO279
// Jos CLP 0000
/7 FOR CLP 0001
sLIST ALL CLP 0002
*0ONE WORD INTEGERS CLP 0003
*EXTENDED PRECISION CLP 0004
FUNCTION CLP(X,Z,1) CLP 0005

Y=2 CLP 00C6

GO TO (1s14142),1 CLP 0007

L IF(X=Y)7,6,7 CLP 0008

6 CLP=0.0 CLP 0009

GO TO 4 CLP 0010

7 CLP=(X-Y)ee2 CLp 0011

GO0 TO 4 CLP 0012

2 IF(Y)3,3,5 CLp 0013

3 ¥=10.0##(~-10) CLP 0014

5 CLP=X®ALOG(Y)=Y-(X+0.5)*ALOG(X)-0.5¢AL0G(6.283185)+X~1.0/X/12.0 CLP 0015

4 RETURN CLP 0016
END CLP 0017

/7 oup CLP 0018
*DELETE cLp CLP 0019
*STORE WS UA CLP CLP 0020
/41 JoB CLIPOO0O
// FOR CLIPO0OL
*LIST ALL CLIPO002
*ONE WORD INTEGERS CLIPO003
*EXTENDED PRECISION CLIPO0O4
SUBROUTINE CLIP CLIPOOOS
DIMENSION SS(31,31),5(31),52(31) CLIPO0OO6
COMMON T(20) 4TA(10) 4 TB(4)4S1(2042),TOT,N1,MA,MB,NI,TITL(12) CLIPOOOT

92 FORMAT(1H112A6) CLIPOOCS

91 FORMAT(32HONO CONVERGENCE - PARAMETERS ARE/) CLIP0009

90 FORMAT(11E12.5) CLIPOO10
M=5 CLIPOO1l

1J=1 CLIPOO12

DO 25 KK=1,2 CLIPOO13

GO TO (445) KK CLIPOO14

4 M1=MA CLIPOO1S
M2=N1+MA+1 CLIPOO16
M3=MB CLIPOOLT

GO TO 8 cLIPOOlB

5 Ml=MB CLIPOOLY
M2=N1+MB+1 CLIPOO20
M3=MA CLIPOO21

8 S2(M2)=TOT CLIPOO22

DO 1 I=1,N1 CLIPOO23

1 sz2(1)=7(1) CLIPOO24

DO 2 I=1,M1 CLIPOO25
II=1+N1 CLIPO026

2 S2(11)=0.0 CLIPOO27

DO 27 JK=1,4NI CLIPOO28

00 10 I=1,M2 CLIPO029

S(1)=0.0 CLIPOO30
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D0 10 J=1,M2

$5(1,J)=0.0

DO 17 Il=1,MA

DO 17 J1=1,MB
I=(J1-1)eMA+T1

GO TO (12413) KK

K=I14N1

GO TO 22

K=J1+N1
SII)=EXP(T(I))+S2(K)I=EXP(S2(1))
SS(I,I)=-EXP(S2(1))
S$S(K,1)=1.0
SSUI,K)=5S(K,T)

0O 21 I=1,M1

I1=1+N1
S(M2)=S(M2)~-FLOAT(M3)eS2(I1)
SS(II,4M2)==FLOAT(M3)
SS(M2,11)=SS(11,M2)

GO TO (2B429) KK

DO 30 I=1,MA

TI=1+N1

S(I1)==FLOAT (M3)eS2(M2)
DO 30 J=1,M8

K=(J-1)eMA+]
SUIT)=S(IT)+S2(K)

GO TO 31

DD 26 J=1,MB

JJ=J+N1
S(JJ)=-FLDAT (M3) ®52(M2)
DO 26 I=1,MA

K=(J=1)eMA+]
S(JJ)=S(JJ)+S2(K)

CALL MATVK(SS,M2,S,1,DET)
DO 23 I=1,M2
S2(1)=s2(1)-S(I)

DO 24 I=1,M2
IF(ABS(S(I)/S2(1))-0.0001)24,24,27
CONTINUE

GO 70 3

CONTINUE

GO TO (15,16)41J
WRITE(M,92)TITL

1J=2

WRITE(M,91)

WRITE(M,90) (S2(1),1=1,M2)
DO 25 I=1,N1
SLUI,KK)=S2(1)

RETURN

END

*DELETE cLIP

*STORE
// JoB

27 F

WS UA CLIP

OR
#0ONE WORD INTEGERS

CLIPOO31
CLIPOO32
CLIPO033
CLIPOO34
CLIPOO3S
CLIPOO36
CLIPOO37
CLIPOO38
CLIP0039
CLIPOO4C
CLIPOO41
CLIPO042
CLIPOO43
CLIPOO44
CLIPO045S
CLIPOO46
CLIPOO047
CLIPOO048
CLIPO049
CLIPOO50
CLIPOOSL
CLIPOO52
CLIPOOS3
CLIPOOS4
CLIPOO5S
CLIPOOS6
CLIPOOS7
CLIPOOS8
CLIPO0S9
CLIP0O060
CLIPOO6L
CLIPO062
CLIPO063
CLIPOOG4
CLIPOO6S
CLIPOO&6
CLIPOO67
CLIPOO68
CLIPO069
CLIPOO70
CLIPOO71
CLIPOOT72
CLIPOO73
CLIPOO74
CLIPOO75
CLIPOOT76
CLIPOO77
cLIPOO78
CLIPOOT79
cLIPOOBO
cLIPOOB1
cLIPOOB2

MATVKO00O
MATVKOO1
MATVKOCO2
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ALL

*EXTENDED PRECISION

SUBROUTINE MATVK(A,N,B,M,DETM)

DIMENSION A(31,31),8(31,1),PIVOT(31),IPVOT(31),INDEX(31,31)
EQUIVALENCE (TROW,JROW) 4 (ICLUM,JCLUM), (AMAX,T,SWAP)

D0 20 J=1,N

DETM=1.0

1PVOT(J) =0

DO 550 I=1,N

AMAX=0.0

DO 105 J=1,N
IF(IPVOT(J)-1)60,105,60

DO 100 K=1,N
IF(IPVOT(K)-1180,100,740
IF(ABS(AMAX)-ABS(A(J,4K)))85,100,100
[ROW=J

ICLUM=K

AMAX=A(J,K)

CONTINUE

CONTINUE

IPVOT(ICLUM) =IPVOT(ICLUM) +1
IF(IROW-ICLUM) 140,260,140
DETM=-DETM

DO 200 L=14N

SWAP=A (IROW,L)
A(TROW,L)=A(ICLUM,L)
A(ICLUM,L)=SWAP
1F(M)260,260,210

DO 250 L=1,M

SWAP=B (IROW,L)
B(IROW,L)=B(ICLUM,L)
BIICLUM,L)=SWAP
INDEX(T,1)=IROW
INDEX(1,2)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETM*PLVOT(1)
A(ICLUM,ICLUM)=1.0

DO 350 L=1,N
ACICLUM,L)=ALTICLUM,L)/PIVOT(I)
IF(M)380,380,350

DO 370 L=14M
B(ICLUM,L)=B(ICLUM,L)/PIVOT(I)
DO 550 L1l=1,N

IF(L1-TCLUM) 400,550,400
T=A(LLl,ICLUM)
A(LL,ICLUM)=0.0

DO 450 L=1,4N
A(LL1,yL)=A(L1,L)-A(ICLUM,L) T
IF(M)550,550,460

DO 500 L=1,4M
B(L1,L)=B(L1,L)=-B(ICLUM,L) T
CUNTINUE

DO 710 I=1,4N

L=N+1-1
IF(INDEX(L,1)~INDEX(L,2))630,710,630
JROW=INDEX(Ly1)

Bt i Tl

MATVKOO3
MATVKOO4
MATVKOOS
MATVKOO®
MATVKOO7
MATVKOCS
MATVKO09
MATVKO10
MATVKO11
MATVKO12
MATVKO13
MATVKOl4
MATVKOLS
MATVKO16
MATVKO17
MATVKO18
MATVKO19
MATVKO020
MATVKOZ1
MATVKO022
MATVKO23
MATVKO24
MATVKO25
MATVKO26
MATVKO27
MATVKO28
MATVKO029
MATVKO30
MATVKO31
MATVKO32
MATVKO33
MATVKO34
MATVKO35
MATVKO36
MATVKO37
MATVKO38
MATVKO39
MATVKO040
MATVKO41
MATVKO42
MATVKO043
MATVKO44
MATVKO45
MATVKO46
MATVKO47
MATVKO48
MATVKO49
MATVKO50
MATVKOS51
MATVKO52
MATVKOS53
MATVKO54
MATVKOS55
MATVKO56
MATVKO57
MATVKOS58




705
710
740
750
760

/7 DuP
SDELLTI
*STORE

JCLUM=INDEX(L,2)

DO 705 K=1,N
SWAP=A (K, JROW)
A(KyJROW) =A (K, JCLUM)
A(KyJCLUM) =SWAP
CONTINUE

CONTINUE
IF(DETM-0.000001)750,750,760
DETM=0.0

RETURN

END

E MATVK
WS UA  MATVK

71 -

MATVKO59
MATVKO060
MATVKO61
MATVKO062
MATVKO063
MATVKO64
MATVKO65
MATVKO66
MATVKO67
MATVKO68
MATVKO069
MATVKOT70
MATVKO71
MATVKO72
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// FOR

*LIST ALL

#UNE WORD INTEGERS
*EXTENDED PRECISION
«I0CS(2501 READER)
*I0CS(1403 PRINTCR)
®NAME PRSL2

OO0 0OONONOOOCOOO0OEO0OOOOO0O00OGEO000C0O0

RESPONSE SURFACE ANALYSIS USING THE POISSON DISTRIBUTION

PRSL2000
PRSL2001
PRSL2002
PRSL2003
PRSL2004
PRSL2005
PRSL2006
PRSL2007
PRSL2008
PRSL2009
PRSL2010

THIS PROGRAM ANALYZES DATA SIMILAR TO THAT FOR BOX2 BUT ASSUMING APRSL2011

POISSON PROBABILITY DISTRIBUTION WITH NO TRANSFORMATION PARAMETERS
ESTIMATED. THE CORRESPONDING LOG NORMAL THEORY ANOVA IS ALSO PRINTED
0UT. IF POWcR TRANSFORMATIONS OF THE INDEPENDENT VARIABLES ARE
SUPPLIED, THE COMPLETE ANALYSIS IS DONE FOR BOTH LINEAR AND NONL INEAR
MODELS AS IN BOX2.

LINK CALLED
PEIG2 - PERFORMS CANONICAL ANALYSIS

SUBROUTINES CALLED
PORT2 - CALCULATES NORMAL ORTHOGONAL POLYNOMIALS
PLE2 =~ CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF THE COEFFICIENT

PARAMETERS USING LEAST SQUARES INITIAL ESTIMATES
MATV - INVERTS MATRICES UP TO 12 BY 12

CLFP - CALCULATES POISSON LIKELIHOOD FOR GIVEN PARAMETER VALUES
PLOF ~ CALCULATES NON-REGRESSION ENTRIES IN ANOVA TABLE E.G. LACK
OF FIT

CAN2 =~ DIAGONALIZES MATRICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES
CBRS2 ~ CALCULATES POINTS ON THE RESPONSE SURFACE CONTOURS

MAKEUP OF DATA DECK

1.TITLE CARD - (12A6)
2.CONTROL CARD = (I142124FB+6,2F5.3,13)
Il - OPTION - 0 - NOTHING
1 - PRINT ITERATED VALUES OF COEFFICIENT PARAMETERS
I2 - NUMBER OF TREATMENT COMBINATIONS - MAXIMUM 40
12 - NUMBER OF OBSERVATION SETS - MAXIMUM &
F8.6 - CONVERGENCE CRITERION

PRSL2012
PRSL2013
PRSL2014
PRSL2015
PRSL2016
PRSL2017
PRSL2018
PRSL2019
PRSL2020
PRSL2021
PRSL2022
PRSL2023
PRSL2024
PRSL2025
PRSL2026
PRSL2027
PRSL2028
PRSL2029
PRSL2030
PRSL2031
PRSL2032
PRSL2033
PRSL2034
PRSL2035
PRSL2036
PRSL2C37
PRSL2038
PRSL2039
PRSL2040
PRSL2041
PRSL2042
PRSL2043

2F5.3 - POWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - IF BLANK,PRSL2044

OMITS THIS ANALYSIS

I3 - NUMBER OF ITERATIONS ALLOWED
3.TREATMENT COMBINATIONS IN PAIRS (16F5.3)
4.DATA ~ SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD (4(6X,F6.3))
5.99 IN COLS. 79-80 INDICATES END OF DATA. ANOTHER DECK TO FOLLOW

98 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK

6.CONTROL CARD (12F6.2)

PRSL2045
PRSL2046
PRSL2047
PRSL2048
PRSL2049
PRSL2050
PRSL2051
PRSL2052

10F6.2 - 10 CONTOUR LEVELS IN UNITS OF DEPENDENT VARIABLE, 5 BELOWPRSL2053

AND 5 ABOVE THE CENTRE

PRSL2054
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2F6.2 - 2 FACTOR LIMITS IN UNITS OF INDEPENDENT VARIABLES PRSL2055
1.REPEAT 1. TO 6. AS REQUIRED PRSL2056
PRSL2057

DIMENSION Y1(4),BB(6),SSY5(6),15(6),X1(2),SSYNS5(6),B(6) PRSL2058
COMMON R(160)4W( 404642),T(6)4B4(642)yNsIREP,TITL(12),1D,XX(7)ySDIPRSL2059
15)9A3(2)4E4DyX( 4046) yMNyNILG(7) PRSL2060C

96 FORMAT(36H0B(J) COEFFICIENTS IN ORIGINAL UNITS//6EL15.6) PRSL2061
95 FORMAT(1X2F8.3,4F12.2) PRSL2062

90 FORMAT(21HO®ee VARIABLES FITTED//4X2HX16X2HX27X4(BHOBS. SETI2,2X))PRSL2063
89 FORMAT(S54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FB8PRSL2064

l.4y6H A2 =FB.4) PRSL2065
88 FORMAT(1BHOB(J) COEFFICIENTS/1HO6EL1S5.6/1THOLOG LIKEL IHOOD =E15.6) PRSL2066
B7 FORMAT(27HOANALYSIS OF VARIANCE TABLE/9HO SOURCELOXTHLOG MLR9OXBHLPRSL2067

106 RIN)) PRSL2068
85 FORMAT(66HOINCORRECT NUMBLCR OF OBSERVATION SETS - SKIPPING TO NEXTPRSL2069
1 DATA DECK) PRSL2070
84 FURMAT(16F5.3) PRSL2071
B3 FORMAT(11,2124FB.a642F5.3,13) PRSL2072
82 FORMAT(1H112A6) PRSL2073
Bl FURMAT(&4(6X4Fb.3),30X,12) PRSL2074
80 FORMAT(12A6) PRSL2075
77 FORMAT(13H TREATMENTS 2E16.6) PRSL2076
93 FURMAT(13H REGRCSSION 2E16.6) PRSL2077
76 FORMAT(13H LINCAR 2E16.6) PRSL2078
75 FURMAT(13H X1 LINEAR 2E16.6) PRSL2079
74 FORMAT(13H X2 LINEAR 2El16.6) PRSL2080
73 FORMAT(13H QUADRATIC 2El6.6) PRSL2081
72 FORMAT(13H X1 QUAD. 2El6.6) PRSL2082
78 FORMAT(13H X2 QUAD. 2E16.6) PRSL2083
79 FORMAT(13H X1 » X2 2E16.6) PRSL2084
92 FORMAT(13H LACK OF FIT 2E16.6) PRSL2085
97 FORMAT(13H FIT OF MODEL2EL6.6) PRSL2086
L=8 PRSL2087
M=5 PRSL2088

7 READ(L,82)TITL PRSL2089
E=0.0 PRSL2090

DO 55 1=1,160 PRSL2091

55 R(1)=0.0 PRSL2092
READ(Ly83)MN,N1,IREP,DsA3,4NI PRSL2093
N=N1eIREP PRSL2094
READ(L+84) ((W(I4Js1)9Jd=2,3),1=1,N1) PRSL2095

DO 3 I=1,N1 PRSL2096
WlIy1,1)=1.0 PRSL2097
WlIs4yl)=W(ls2,1)%W(I,2,1) PRSL2098
WlIs5,1)=W(l,3,1)eW(l,3,1) PRSL2099

3 Wll,641)=WlI,3,1)eW(I,2,1) PRSL2100
1=0 PRSL2101

22 I=1+1 PRSL2102
READ(L,81)Y1,ID PRSL2103
IF(1D-98)9,23,23 PRSL2104

9 DO 24 II=1,IREP PRSL2105
K=N1#(IT-1)+I PRSL2106

24 R(K)=YL(IT) PRSL2107
DO 29 J=1,6 PRSL2108

29 XUI4J)=W(1,J,1) PRSL2109

GO Tu 22 PRSL2110
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N2=1-1
IF(N1-N2)244,2
WRITE(M,85)
IF(ID=98)T746,7
CALL EXIT
N=N1le[REP
WRITE(M,82)TITL
WRITE(M,90) (1,1=1,4)
DO 54 I=1,N1

00 19 J=1,2
XL(J)=X([,J+1)
N2=N1+T
N3=Nle2+]
N4=Nle3+1

WRITE(M,95)X1 (1) 4X112)4RII)4RINZ),RINI)LRING)

DU 14 KK=1,2

CALL PORT2(X,1,KK)

DO 5 JJ=1,6

T(JJ)=0.0

DU 5 11=1,N1

DO 5 K1=1,IREP
K=(Kl-1)eNl+II
TUJII=TIIII+R(K) X (I1,JJ)
TIF(MN)12,13,12
WRITE(M,82)TITL

60 TO (13,15),KK
WRITE(M,89)A3

CALL PLE2(3,15,0,SN)

00 10 I=1,6

B4l ,KK)=B(I)

S=CLFP(B)
WRITE(M,8818,S

DO 1 1=2,6

15(1)=1

CALL PLE2(BB4I541,SSYNS(I))
SSYNS(I)=SSYNS(I)=-SN
SSYS(I)=CLFP(BB)=-S
15(1)=2

15(2)=3

CALL PLE2(BB41542455N4)
SSN4=SSN4=-SN
5$54=CLFP(BB)~S

15(1)=4

15(2)=5

CALL PLE2(BR1542,55N5)
SSN5=SSN5-SN
$S5=CLFP(BB)~-S

00 11 I=2,6

I5(1-1)=1

CALL PLE2(BB415,5,S5N3)
SSN3=SSN3-SN
S53=CLFP(BB)-S
BB(1)=B(1)

DO 27 I=1,5
BB(I+1)=B(I+1)/SD(I)
BB(1)=BB(L1)-BA(I+1)exx(I)

-l =

PRSL2111
PRSL2112
PRSL2113
PRSL2114
PRSL2115
PRSL2116
PRSL2117
PRSL2118
PRSL2119
PRSL2120
PRSL2121
PRSL2122
PRSL2123
PRSL2124
PRSL2125
PRSL2126
PRSL2127
PRSL2128
PRSL2129
PRSL2130
PRSL2131
PRSL2132
PRSL2133
PRSL2134
PRSL2135
PRSL2136
PRSL2137
PRSL2138
PRSL2139
PRSL2140
PRSL2141
PRSL2142
PRSL2143
PRSL2144
PRSL2145
PRSL2146
PRSL2147
PRSL2148
PRSL2149
PRSL2150
PRSL2151
PRSL2152
PRSL2153
PRSL2154
PRSL2155
PRSL2156
PRSL2157
PRSL2158
PRSL2159
PRSL2160
PRSL2161
PRSL2162
PRSL2163
PRSL2164
PRSL2165
PRSL2166
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BB(6)=BB(6)/SD(1)/5D(2)
BB(2)=BB(2)~BB(4)*XX(6)-BB(6)#XX(2)
BB(3)=BB(3)-BB(5)eXX(7)-BB(6)exXX(1)

BB(L)=BB(1)+BB(4)eXX(1)#XX(6)+BB(5)eXX(2)eXX(7)+BBI6)eXX(1)eXX(2)

WRITE(M,96)88

D0 28 I=1,6

B4ll,KK)=BB(I)

B(1)=BBI(1)
F=FLOAT(N)#ALOG(FLOAT(IREP))
$S2=PLOF (2,KK)

$S6=PLOF (1,KK)
SSB8=PLOF (4 ,KK) +F
IFLIREP~1126426,25

SSN=PLOF (3,KK)

SSN2=SN-SSN

SSN6=SSN3+SSN2

SSN8=SSN

GO TO 36

SSNB8=SN

SSNB==FLOAT(N) * (ALOG(6.2831853/FLOAT(N))+1.0)/2.0+4SSNB+F
DO 37 I=1,N
SSNB=SSNB-ALOG(R(I))

WRITE (M,82)TITL

GO TO (30,32) KK
WRITE(M,89)A3

WRITE(M,87)
IF(IREP-1)8,8,20
WRITE(M,77)556,55N6

GO TO 31

WRITE(M,77)5S6
WRITE(M,93)553,SSN3
WRITE(M,76)5544SSN4
WRITE(M,75)SSY5(2),SSYNS(2)
WRITE(M,74)SS5Y5(3),SSYN5(3)
WRITE(M,73)555,SSN5
WRITE(M,72)S55Y5(4)4SSYN5(4)
WRITE(M,78)SSY5(5) 4SSYN5(5)
WRITE(M,79)55Y5(6)4SSYN5(6)
IF(IREP~1)33,33,34
WRITE(M,92)552,SSN2

GO TO 35

WRITE(M,92)552
WRITE(M,97)558,5SN8

GO TO (18417) KK
IF(A3(1))16417,416

DO 14 [=1,N1

Wlly1,2)=1.0
WII42,2)=W(1,241)A3(1)
Wily342)=W(l,43,1)eeA3(2)
WlIp4y2)=W(1,2,2)8W(1,2,2)
WIDy5,2)=W(1,3,2)W(1,3,2)
WiIy642)=Wll43,2)0W(1,2,2)
DO 14 J=1,6

X(IyJ)=WlI,J42)

CALL LINK(PEIG2)

END

PRSL2167
PRSL2168
PRSL2169
PRSL2170
PRSL2171
PRSL2172
PRSL2173
PRSL2174
PRSL2175
PRSL2176
PRSL2177
PRSL2178
PRSL2179
PRSL2180
PRSL2181
PRSL2182
PRSL2183
PRSL2184
PRSL2185
PRSL2186
PRSL2187
PRSL2188
PRSL2189
PRSL2190
PRSL2191
PRSL2192
PRSL2193
PRSL2194
PRSL2195
PRSL2196
PRSL2197
PRSL2198
PRSL2199
PRSL2200
PRSL2201
PRSL2202
PRSL2203
PRSL2204
PRSL2205
PRSL2206
PRSL2207
PRSL2208
PRSL2209
PRSL2210
PRSL2211
PRSL2212
PRSL2213
PRSL2214
PRSL2215
PRSL2216
PRSL2217
PRSL2218
PRSL2219
PRSL2220
PRSL2221
PRSL2222




ey

-76 =

// bup PRSL2223
*DELETE PRSL2 PRSL2224
*STORE WS UA  PRSL2 PRSL2225
// JoB PORT2000
/1 FOR PORT2001
«LIST ALL PORT2002
*ONE WORD INTEGERS PORT2003
*EXTENDED PRECISION PORT2004
SUBROUTINE PORT2(X,L6,KK) PORT2005
DIMENSION W( 40,6) X 40,46),5S5X2(5,5) PORT2006
COMMON R(160)42( 404642)+T(6)4B(12)4NoIREP,TITL(12),10,X5(7),55(5)PORT2007
1,A43(2) PORT2008

B85 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBPORT2009
le4,6H A2 =FB.4) PORT2010

84 FORMAT(5F15.5) PORT2011

83 FORMAT(21HOZROSS PRODUCT MATRIX) PORT2012

82 FORMAT(30HONORMAL ORTHOGONAL POLYNOMIALS//10X2HX113X2HX211X5HX1#X1PORT2013
110X5HX2#X210X5HX1 #X2) PORT2014

Bl FORMAT(1HL112A6) PORT2015
M=5 PORT2C16
N1=N/IREP PORT2017

DO 14 J=2,3 PORT2018
X5(J-1)=0.0 PORT2019

DO 14 I=1,N1 PORT2020

14 X5(J=1)=X5(J=1)+X(1,J)/NL PORT2021
DO 15 J=2,3 PORT2022
$5(J-1)=0.0 PORT2023

DO 15 I=1,N1 PORT2024

15 S5(J=11=S5(J=1)+(X(1,J)=X5(J=1))ee2 PORT2025
00 1 J=2,3 PORT2026
$5(J=-1)=SQRT(55(J-1)) PORT2027

DO 1 I=1,N1 PORT2028
W(l,1)=1.0 PORT2029

1 WDy Jd)=(X(T4J)=X5(4=1))/55(J-1) PORT2030

GO TO (7,8),L6 PORT2031

7 00 2 J=2,3 PORT2032
X5(J+1)=0.0 PORT2033
X5(J+4)=0.0 PORT2034

DO 2 I=1,N1 PORT2035
X5(J+1)=X5(J+1)+X(1,J+2) /N1 PORT2036

2 X5(J+4)=X5(J+4)+X(14J42) @ (X(14J)=X5(J=1))/55(J=1)/55(J~1) PORT2037
X5(5)=0.0 PORT2038

DO 3 I=1,N1 PORT2039
WlIs6)=W(I,2)0W(1,3) PORT2040
X5(5)=X5(5)+wW(I,6)/N1 PORT2041

DO 3 J=4,5 PORT2042

3 WILpd)=XUTpd)=X5(J=1)=(X(140=2)=X5(J=3))exX5(J+2) PORT2043

DO 4 J=4,5 PORT2044
§5(J4-1)=0.0 PORT2045

DO 4 I=1,N1 PORT2046

4 S5(J=1)=S55(J=-1)+W(I,J)eW(I,J) PORT2047
S$5(3)=SQRT(S55(3)) PORT2048
S5(4)=SQRT(S55(4)) PORT2049
§5(5)=0.0 PORT2050

DO 5 I=1,N1 PORT2051
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S5(5)=S5(5)+ (W(I,6)=-X5(5))=e2
D0 5 J=4,5
WiLyJ)=Wll,J)/55(0-1)
$5(5)=SQRT(55(5))
DO 16 I=1,N1
W(I,6)=(W(I,6)=-X5(5))/55(5)
GO TO (9,10),L6
10 DO 12 I=1,N1
X(I,4)=Wl1,6)
D0 12 J=1,3
X(1yJ)=wil,J)
GO TO 11
DO 6 I=1,N1
DO 6 J=1,6
X(IyJ)=WllyJ)
WRITE(M,81)TITL
GO TO (13,17)4KK
17 WRITE(M,85)A3
13 WRITE(M,82)
WRITE(M,84) ((X(14J)9J=2,6),1=1,N1)
WRITE(M,83)
DU 18 I=1,5
D0 18 J=1,5
$5X2(1,J)=0.0
D0 18 K=1,N1
18 SSX2(14J)=SSX2(T4J)#X(K,I+1)eX(KyJ*1)
WRITE(M,84) ((SSX2(14J)4J=1,5),1=1,5)
11 RETURN
END

w

o™

-
o N

o

/7 DUP
*DELETE PORT2
*STORE WS UA PORT2

// JoB

// FOR

#LIST ALL

®ONE WORD INTEGERS

#*EXTENDED PRECISION
SUBROUTINE PLE2(B,15,J43,55)
DIMENSION A(12,12),4C(12),B(6),415(6)

PORT2052
PORT2053
PORT2054
PORT2055
PORT2056
PORT2057
PORT2058
PORT2059
PORT2060
PORT2061
PORT2062
PORT2063
PORT2064
PORT2065
PORT2066
PORT2067
PORT2068
PORT2069
PORT2070
PORT2071
PORT2072
PORT2073
PORT2074
PORT2075
PORT2076
PORT2077
PORT2078
PORT2079
PORT2080
PORT2081
PORT2082
PORT2083

PLE20000
PLE20001
PLE20002
PLE20003
PLE20004
PLE20005
PLE20006

COMMON RI(160),2(480)T(6)4ZZ(12)4NyIREP,TT(12),1IDyS(15),0D¢X( 40,6PLE20007

1) o MNGNT
81 FORMAT(39HONO CONVERGENCE - B(J) COEFFICIENTS ARE //6E15.6)
80 FORMAT(6ELS5.74184E15.6)
M=5
N1=N/IREP
J4=J3+1
J6=6-J43
DO 16 1=J4,6
I5(1)=0
DO 4 I=1,6
C(1)=0.0
DO 4 J=1,6
All,4J)=0.0
DO 13 I=1,N1
¥1=0.0

-
o

>

PLE20008
PLE20009
PLE20010
PLE20011
PLE20012
PLE20013
PLE20014
PLE20015
PLE20016
PLE20017
PLE20018
PLE20019
PLE20020
PLE20021
PLE20022
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DO 14 J=1,IREP PLE20023
K=(J-1)eN1+] PLE20024
IF(R(K))10,10,42 PLE20025

10 Y1=Y1-10.0 PLE20026
GO TO 14 PLE20027

42 Yl=Y1+ALOG(R(K))/FLOAT(IREP) PLE20028
14 CONTINUE PLE20029
1J=1 PLE20030

DO 38 KK=1,6 PLE20031
IF(KK-15(1J))28,29,28 PLE20032
29 [J=1J+1 PLE20033
GO TO 38 PLE20034
28 Kl=KK~1J+1 PLE20035
CIKL)=C(KL)+YLeX(I,KK) PLE20036
Ji=1 PLE20037

DO 37 Il=1,6 PLE20038
IF(II-15(J1))30,31,30 PLE20039

31 JI=Jl+l PLE20040
GO TO 37 PLE20041

30 I1=I1-JI+1 PLE20042
A(KL TL)=A(KL I1)+X(1,KK)®X(1,01) PLE20043

37 CONTINUE PLE20044
38 CONTINUE PLE20045
13 CONTINUE PLE20046
CALL MATV(A,J6,C,1,DET) PLE20047
J=1 PLE20048
00 39 I=1,6 PLE20049
IF(I-15(J))40,41,40 PLE20050

41 J=J+1 PLE20051
B(1)=0.0 PLE20052

GO TO 39 PLE20053
40 Il=1-J+1 PLE20054
BlI)=C(I1) PLE20055

39 CONTINUE PLE20056
$520.0 PLE20057

DO 43 I=1,NL PLE20058
DO 43 J=1,IREP PLE20059
K=(J-1)eN1+] PLE20060
U=ALOGI(R(K)) PLE20061
DO 44 Jl=1,6 PLE20062

44 U=U=B(J1)eX(I,J1) PLE20063
43 S5=5S+UsU PLE20064
$S=~ALOG(SS) #FLOAT(N) /2,0 PLE20065

DO & J5=1,NI PLE20066
J=1 PLE20067

D0 12 KK=1,6 PLE20068
IF(KK=15(J))5,11,5 PLE20069

11 J=J+1 PLE20070
GO TO 12 PLE20071

5 K1=KK-J+1 PLE20072
CUIKL)=T(KK) PLE20073
K=1 PLE20074
DO 34 I=1,6 PLE20075
IF(I-15(K))15,19,15 PLE20076

19 K=K+l PLE20077

GO TO 34 PLE20078
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34
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17

20
26

©

4

o

47

35

~
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Il=1-K+1

A(I1,K1)=0.0

CONTINUE

CONTINUVE

DO 1 I=1,N1

0=0.0

J=1

D0 2 JJ=1,6
1FLJJ-15(4))20,21,20
J=J+l

GO TO 2
D=D+B(JJ)eX(1,JJ)
CONTINUE

D=EXP(D)

1J=1

DO 1 KK=1,6
IF(KK=15(1J))22,23,22
1y=1J+1

GO T0 1

Kl=KK=-1J+1

Ji=1

D0 32 II=1,6
IF(II-150J1))26,25,24
Ji=JI+1

GO TO 32

I1=11-J1+1

DO 33 J=1,IREP
A(KLyI1)=A(KL,TL)=X(T,KK)®X(1,11)%D
IF(K1-11)33,3,33
C(K1)=C(KL)=X{I,KK)eD
CONTINUE

CONTINUE

CONTINUE

CALL MATV(A,J6,C,y1,DET)
J=1

DO 9 I=1,6
IF(I-1504))17,18,17
J=J+l

C(I)=0.0

GO TO 9

Il=1-J+1
IF(ABS(C(I1))=0.1#B(1))26,26,27
C(Il)=0.1eC(I1)
B(I)=B(I)-C(I1)
CONTINUE
IF(MN)46,47,46
S1=CLFP(B)
WRITE(M,80)8,J5,S1
J=1

DO 7 I=1,6
IF(I-15(J))35,36,435
J=J+1

GO 10 7

Il=1-J+1
IF(ABS(C(I1)/B(1))-DD)7,7,+6
CONTINUE

PLE20079
PLE20080O
PLE20081
PLE20082
PLE20083
PLE20084
PLE2008S
PLE20086
PLE20087
PLE20CB8
PLE20089
PLE20090
PLE20091
PLE20092
PLE20093
PLE20094
PLE20095
PLE20096
PLE20G97
PLE20098
PLE20099
PLE20100
PLE20101
PLE201C2
PLE20103
PLE20104
PLE20105
PLE20106
PLE20107
PLE201CH
PLE20109
PLE20110
PLE20111
PLE20112
PLE20113
PLE20114
PLE20115
PLE20116
PLE20117
PLE20118&
PLE20119
PLE20120
PLE20121
PLE20122
PLE20123
PLE20124
PLE20125
PLE20126
PLE20127
PLE20128
PLE20129
PLE20130
PLE20131
PLE20132
PLE20133
PLE20134




GO 1O 8 PLE20135

6 CONTINUE PLE20136
WRITE(M,81)8 PLE20137

8 RETURN PLE20138
END PLE20139

// DuUP PLE20140
*DELETE PLE2 PLE20141
*STORE WS UA  PLE2 PLE20142
/7 J08 MATV0000
/7 FOR MATV0001
*LIST ALL MATVO0002
*UNE WORD INTEGERS MATV00G3
*EXTENDED PRECISION MATVOOC4
SUBROUTINE MATVIAN,B,M,DETM) MATVO00S
DIMENSION A(lZ'lZl-E(lZ.l)nFIVO'HZhlPVL‘Hlll.lNDEXllZ-lZl MATV0006
EQUIVALENCE (TROW, JROW) 4 (ICLUM, JCLUM) , (AMAX, T,SWAP) MATVOOO7
DETM=1.0 MATVO0008

D0 20 J=1,N MATV0009

20 IPVOTLJ)=0 MATVOO1C
D0 550 I=1,N MATVOO11
AMAX=0,0 MATVO0012

DO 105 J=1,N MATVOO13
IF(IPVOT(J)~1160,105,60 MATVOO14

60 DO 100 K=1,N MATVOO15
IF(IPVOT(K)-1)80,100,740 MATVOO16

80 IF(ABS(AMAX)-ABS(A(J,K)))85,100,100 MATVOO17

85 IROW=J) MATVOO18
ICLUM=K MATVO0019
AMAX=A(J,K) MATVO020

100 CONTINUE MATVO0021
105 CONTINUE MATV0022
IPVOT(ICLUM) =IPVOT(ICLUM) +1 MATV0023

IF (IROW-ICLUM) 140,260,140 MATV0024

140 DETM=-DETM MATV0025
DO 200 L=1,N MATVO0026
SWAP=A (IROW,L) MATVO0027
A(TROW,L)=A(ICLUM,L) MATVO0028

200 A(ICLUM,L)=SWAP MATV0029
IF(M)260,260,210 MATV0030

210 DO 250 L=1,M MATV0031
SWAP=8 (IROW,L) MATV0032
BIROW,L)=B(ICLUM,L) MATV0033

250 B(ICLUM,L)=SWAP MATV0034
260 INDEX(I,1)=IROW MATV0035
INDEX(I,2)=ICLUM MATVO036
PIVOT(I)=A(ICLUM,ICLUM) MATVO0037
DETM=DETM#PIVOT(I) MATVOO038
A(ICLUM,ICLUM)=1.0 MATVOG39

DO 350 L=1,N MATV0040

350 ACICLUM,L)=A(ICLUM,L)/PIVOT(I) MATVO0041
IF(M)380,380,360 MATV0042

360 DO 370 L=1,M MATV0043
370 BIICLUM,L)=B(ICLUM,L)/PIVOT(I) MATVO0044
380 DO 550 Ll=1,N MATV0045

IF(L1-ICLUM) 400,550,400 MATVO046
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400 T=A(Ll,ICLUM)
A(L1,ICLUM)=0.0
DO 450 L=1,N
A(LL,L)=A(L1,L)-A(ICLUM,L)=T
IF(M)550,550,460
460 DO 500 L=1,M
500 BIL1,L)=B(L1,L)-B(ICLUM,L)eT
550 CONTINUE
DO 710 I=1,N
L=N+1-1
IFCINDEX(L,1)-INDEX(L,2))630,710,630
630 JROW=INDEX(L,1)
JCLUM=INDEX(L,2)
DO 705 K=1,N
SWAP=A (K, JROW)
ALKy JROW) =A (K, JCLUM)
A(KyJCLUM) =SWAP
705 CONTINUE
710 CONTINUE
740 IF(DETM-0.000001)750,750,760
750 DETM=0.0
760 RETURN
END
/7 DuP
*DELETE MATV
#STORE WS UA  MaTV

45

o

/7 Jus

/7 FOR

*LIST ALL

*UNE WORD INTEGERS

*CXTENDED PRECISION
FUNCTION CLFP(B)
DIMENSION B(6)

MATV0047
MATVO0048
MATVO0049
MATVO0050
MATVO0OS1
MATV0052
MATVO053
MATVO054
MATVO0055
MATVO0056
MATVO057
MATV0058
MATV0059
MATVO0060
MATVO061
MATVO062
MATVO0063
MATVOO064
MATV0065
MATVOO066
MATVOO067
MATVO068
MATVO0069
MATV0070
MATVOOT71
MATVOO72

CLFP0000
CLFPOOCL
CLFPOOC2
CLFP00O03
CLFP0004
CLFP00OGCS
CLFP0O006

COMMON R(160)4+2(480)4T16)4ZZ(12)4NyIREPTT(12),104S(14),F,DyX(40,6CLFPOCOT

1)

EQUIVALENCE (E,F)
N1=N/IREP
IF(E)4y5,4

DO 6 I=1,N

sow

A=E

D0 1 J=1,6
A=A+T(J)*B(J)

DO 2 I=1,N1

C=0.0

DO 3 JJ=1,6
C=C+B(JJ)wX(I,JJ)
C=EXP(C)
A=A-C#FLOAT(IREP)
CLFP=A

RETURN

END

// pup

#DELETE CLFP
*STORE WS UA CLFP

e

Now

E=E=(R(I)+0.5)#ALOG(R(I))-0.5%ALOG(6.283185)+R(1)=1.0/R(1)/12.0

CLFPOOGS
CLFP0009
CLFPOO10
CLFPOO11
CLFPOO12
CLFPOO13
CLFPOO14
CLFPOO15
CLFPOO16
CLFPOO17
CLFPOO18
CLFPOO19
CLFP0020
CLFP0021
CLFP0022
CLFP0023
CLFPO024
CLFP0025
CLFPO026
CLFP0027
CLFPOO28
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// JoB

// FOR

eLIST ALL

*ONE WORD INTEGERS

*EXTENDED PRECISION

FUNCTION PLOF(1J,KK)

COMMON R(160) X1 404642)4T(6)4BLI6,2) 4Ny IRy TT(12),1D,5(14),E

N1=N/IR

GO TO (8+949417),1J

820.0

DO 5 K=1,N

B=B4+R(K) /N

PLOF=0.0

GO TO 19

17 PLOF=E

19 DO 1 I=1,N1

A=0.0

DO 2 J=1,IR

K=(J-1)eNl¢]

GO TO (15,15,14,15),1J

A=A+R(K) /IR

GO T0 2

14 A=A+ALOG(R(K))/FLOAT(IR)

CONTINUE

I1F(A)10,10,11

10 A=10.0ee(-10)

11 GO TO (6,74646),1J

7 8=0.0

D0 3 J=1,6

B=B+X(1,J,KK)*BL(J,KK)

B=EXP(B)

DO 4 J=1,IR

K=(J-1)eN1+1

GO TO (12412413,16),1J

PLOF=PLOF+(A-ALOG(R(K)))ee2

GO TO &

12 PLOF=PLOF+R(K)*ALOG(B/A)-B+A
GO TO 4

16 PLOF=PLOF+R(K)*ALOG(A)-A

CONTINUE

CONTINUE

GO TO (18,418,20,18)41J
20 PLOF=-ALOG (PLOF)#FLDAT(N)/2.0
18 RETURN

END

// bup

*DELETE PLOF

«STORE WS UA PLOF

©°wn

w

~

o w

w
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// JoB
// FOR
*LIST ALL
#0ONE WORD INTEGERS
#EXTENDED PRECISION
SUBROUTINE CAN2(AA,AMBDA,N)

PLOF0000
PLOFQO01
PLOF0002
PLOF0003
PLOFO0OC4
PLOFO0005
PLOFOOCS
PLOF0007
PLOF0008
PLOF0009
PLOFO0010
PLOFOOL1
PLOFO012
PLOFOO13
PLOFOO14
PLOFOO1S
PLOFOO16
PLOFOOL17
PLOFOO18
PLOF0019
PLOF0020
PLOF0021
PLOF0022
PLOF0023
PLOFO024
PLOF0025
PLOF0026
PLOFO027
PLOF0028
PLOF0029
PLOF0030
PLOFO0031
PLOF0032
PLOF0033
PLOF0034
PLOF0035
PLOF0036
PLOF0037
PLOF0038
PLOF0039
PLOF0040
PLOF0041
PLOF0042
PLOF0043
PLOF0044
PLOF0045
PLOF0046
PLOFO047

CAN20000
CAN20001
CAN20002
CAN20003
CAN200C4
CAN20005




80

-

w N

/7 bup
*DELET
*STORE

/7 JoB
/7 FOR
eLIST
*0ONE Wi

- 83 -

DIMENSION AA(2,2),AMBDA(2),E(4),D(4)
FORMAT(4X,12,5X4E15.645X43E15.6)
M=5

NQ=+1

K=1

DO 1 I=14N

D0 1 J=1,1

E(K)=AA(1,J)

K=K+1

CALL JACO2(E,D,AMBDA,N,NQ)

K=1

DO 2 I=1,N

DO 2 J=1,N

AALT,J)=D(K)

K=K+1

DO 3 I=1,N
WRITE(M,80) [ AMBDA(I), (AA(L,J)4Jd=14N)
RETURN

END

E CAN2
WS UA  CAN2

ALL

ORD INTEGERS

*EXTENDED PRECISION

901

100

110
115
120

125

135
140
145

150

SUBROUTINE JACO2(A,B,CeNAA,NQ)
DIMENSION A(4),8(4),C(2)
FORMAT(25H EIGENVALUE NOT CONVERGED
M=5

LOOPC=0

NA=NAA

NN=(NA® (NA+1))/2

IF (NQ) 120,100,100

K=1

D0 115 I=1,NA

D0 115 J=1,NA
IF(1-J)105,110,105

B(K)=0.

GO TO 115

B(K)=1.

K=K+1

SUM=0.

IF(NA-1)325,310,125

K=1

AMAX=0,

DO 155 I=1,NA

DO 150 J=1,I1
IF(I-J)135,145,135
IF(ABS(A(K))-AMAX) 145,145,140
AMAX=ABS(A(K))

TERM=A(K)#A(K)

SUM=SUM+ TERM+TERM

K=K+1

CAN20006
CAN20007
CAN20008
CAN20009
CAN20010
CAN20G11
CAN20012
CAN20013
CAN20014
CAN20015
CAN20016
CAN20017
CAN20018
CAN20019
CAN20020
CAN20021
CAN20022
CAN20023
CAN20024
CAN20025
CAN20026
CAN20C27

JACO2000
JACO20C1
JACD2002
JAC02003
JACD2004
JACD2005
JAC02006
JACD2007
JACD20C8
JACD2009
JACD2010
JACD2011
JACD2012
JACO2013
JACO2014
JACD2015
JACO2016
JAC02017
JACO2018
JACD2019
JAC02020
JAC02021
JACD2022
JACD2023
JACO2024
JACD2025
JACD2026
JACD2027
JACD2028
JACD2029
JACD2030
JACD2031
JACD2032
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w

165

175
180

200

205
210

220
225

23

=

24

o

245
250
255

SUM=SUM-TERM
SUM=SQRT(SUM)
THRES=SUM/SQRT(FLOAT(NA))
THRSH=THRES*1.0E-08
IF(THRSH-AMAX) 165,310,319
THRES=AMAX/3,
IF(THRES-THRSH)175,180,180
THRES=THRSH

K=2

N=0

Jb=1

DD 270 J=2,NA

JD=JD+J

JJ=J-1

IF(ABS(A(K))~THRES) 265,265,195

5 N=N+1

ALPHA=(A(JD)-A(ID))/(2.%A(K))
BETA=1./(1.+ALPHA®ALPHA)
ROOT=1.0+ABS(ALPHA)® SQRT(BETA)
IF(ALPHA) 205,200,200
5SQ=0.5#BETA/ROOT
CSQ=0.5«R00T

GO TO 210

CSQ=0.5#BETA/ROOT
5$5Q=0.5«R0O0T

CC=SQRTI(CSQ)

$=-SQRT(55Q)

TWOSC=CC#Se2.

TEMPA=CSQ®A(ID)+TWOSC#A(K)+SSQeA(JD)
A(JD)=CSQ#A(JD)-TWOSCeA(K)+SSQeA(ID)

A(ID)=TEMPA

A(K)=0.

KA=JD-J

KB=1D~-1

KC=NA®(I-1)

KD=NAs (J-1)

DO 260 L=1,NA

KC=KC+1

KD=KD+1

TEMPA=CC#B (KC)+S#B(KD)
B(KD)=-S#B (KC)+CC*B(KD)
B(KC)=TEMPA
IF(I-1)230,220,245
KB=KB+1

KA=KA+1

GO TO 260

KB=KB+L-1
IF(J-L)240,225,250
KA=KA+L-1

GO TO 255

KB=KB+1

KA=KA+1
TEMPA=CC#A(KB)+S#A(KA)

e

JACD2033
JACD2034
JAC02035
JACD2036
JAC02037
JACD2038
JACD2039
JACD2040
JACO2041
JACD2042
JACO2043
JACD2C44
JACD2045
JACD2046
JACO2047
JACD2048
JACD2049
JACD2050
JACO2051
JACOD2052
JACD2053
JACD2054
JACD2055
JACD2056
JACD2057
JACD2058
JACD2059
JACO2060
JACD2061
JACD2062
JACD2063
JACD2064
JACD2065
JACD2066
JACD2067
JACD2068
JACD2069
JACD207C
JACD2071
JACD2072
JACD2073
JACD2074
JACD2075
JACD2076
JACD2077
JACD2078
JACD2079
JACD2080
JACD2081
JACD2082
JACD2083
JACD2084
JACD2085
JACD2086
JACD2087
JACO2088




A(KA)==5¢A(KB)+CCeA(KA)
A(KB)=TEMPA
260 CONTINUE
265 K=K+1
270 K=K+1
LOOPC=LOOPC+1
IF(LOOPC-50)275,305,305
275 IF(N-NN/8)280,280,180
280 IF(THRES-THRSH)285,300,285
285 THRES=THRSH/3,
IF(THRES-THRSH) 295,180,180
295 THRES=THRSH
GO TO 180
300 IF(N)180,310,180
305 WRITE(M,901)
310 LL=0
U0 320 L=1,NA
LL=LL+L
320 CIL)=A(LL)
325 RETURN
END
/71 DUP
*DELETE JACO2
*STORE WS UA  JACO2

/7 JOH

// FOR

SLIST ALL

*UNE WORD INTEGERS

*LXTENDED PRECISION
#10CS(1403 PRINTER)
*10CS(2501 READER)

#NAME PEIG2

OIMENSTON BA(12,12),2(2),5(2),A3(2),COE(6),V(6)

-85«

JACD2089
JAC02090
JACD2091
JAC02092
JACD2093
JACD2094
JACD2095
JACD2096
JACD2097
JACD2098
JAC02099
JACD2100
JACD2101
JACD2102
JACD2103
JACD2104
JACD21C5
JACO217e
JACD21C7
JACO2108
JACO2109
JACO2110
JACO2111
JACD2112

PEIG2000
PEIG2001
PEIG20C2
PEIG2003
PEIG2uC4
PEIG2005
PEIG2006
PEIG2007
PELG2008

COMMON R(160) ¢X( 404642) 9T(6)4R(642) yNSyNREPS,TITL(12),1D,XX(7),SDPEIG2009

1(5) 4A4(2) 4XY(242) yMNyNI,YS,V1(2),ALAMD(2),PREP(2,2)
FORMAT(1HO,8X, 12HEIGEN VALUES,10X,21HEIGEN VECTORS AS ROWS/)

@
©°

B8 FORMAT(1HOELl.4,3H=YS3X)

87 FORMAT(LHO42(E1l.442H=XI141HS))

B6 FORMAT(14,2F10.3,4F15.3

B85 FORMAT(1HO,1X,18HTABLE OF RESIDUALS)

B2 FORMAT(1HL12A6)

Bl FORMAT(1HO,5Xs3HY -4E15.6,43H =

92(2H +4EL15.602H Z41143H SQ)4/y)

PEIG2010
PEIG2011
PEIG2012
PEIG2013
PEIG2014
PEIG2015
PEIG2016
PEIG2017

80 FORMAT(1HO,7X,5HR OBS3X8HESTIMATELLIX11HVALUES OF Z18X13HFACTOR LEVPEIG2019

1ELS/)

PEIG2019

79 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBPEIG2020

la4y6H A2 =FB.4)

77 FORMAT(29HO CENTRE OF RESPONSE SURFACE o/
(Z ARE CANONIC!L VARIABLES),/)PEIG2023

78 FORMAT( 52HO CANONICAL REGRESSION

M=5

Nl-NS/NREPS

DO 9 KK=1,

VRITE(N.BZ)'IYL

D0 5 I=1,2

GO TO (7,8) KK
7 A3(1)=1.0

PEIG2021
PEIG2022

PEIG2024
PEIG2025
PEIG2026
PEIG2027
PEIG2028
PEIG2029
PEIG2030
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GO TO 5

A3(1)=A4(1)

CONTINUE

GO TO (1,2)4KK
WRITE(M,79)A3

00 29 J=1,4
COE(J) =B (J,KK)

VI(J)=C0E(J)

COE(5)=B(6,KK)
COE(6)=B(5,KK)

VI5)=COE(S5)

vIi6)=C0E(6)

NFAK=2

KP=NFAK+2

D0 32 1=1,NFAK

D0 32 J=1,1
IF(1-J)31,30,31
PREP(1,J)=V(KP)

GO Tu 32
PREP(1,J)=V(KP)#0.5
PREP(J,1)=PREP(1,J)
KP=KP+1

00 33 I=1,NFAK
VI1)==V(I+1)#0.500

DO 34 I=1,NFAK

DU 34 J=1,NFAK
BA(I,J)=PREP(I,4J)
WRITE(M,77)

CALL MATVI(BAJNFAK,V,1,DET)
¥S=COE(1)

DO 44 I=1,NFAK
YS=YS540.5#V(I)=COE(I+1)
Il=1

12=2

DO 3 I=1,2
M1l=V(I)/ABS(V(I))
S(I)=ABS(V(I))ea(1,0/A3(1))aM]l
WRITE(M,BT7)(S(I)yI,1=14NFAK)
Y1=EXP(YS)

WRITE(M,88)Y1

WRITE(M,89)

CALL CAN2(PREP,ALAMD,NFAK)
WRITE(M,78)
WRITE(M,;B1)YS, (ALAMD(J) ,J,J=14NFAK)
WRITE(M,85)

WRITE(M,80)

D0 18 J=1,N1

YPRED=YS

RD=0.0

YD=0.0

DO 16 [=1,NFAK

Z(1)=0.0

DO 16 L2=1,NFAK
ZUI)=Z(I)+#(X(J,L241,KK)=V(L2))*PREP(I,L2)
DO 17 L1l=1,NFAK
YPRED=YPRED#(Z(L1)##2)«ALAMD(LL)

PEIG2031
PEIG2032
PEIG2033
PEIG2034
PEIG2035
PEIG2036
PE1G2037
PEIG2038
PEIG2039
PEIG2040
PEIG2041
PEIG2042
PEIG2043
PEIG2044
PEIG2045
PEIG2046
PEIG2047
PEIG2048
PEIG2049
PEIG2050
PEIG2C51
PEIG2052
PEIG2053
PEIG2054
PEIG2055
PEIG2056
PEIG2057
PEIG2058
PCIG2059
PEIG2060
PEIG2061
PEIG2062
PEIG2063
PEIG20¢64
PEIG2065
PEIG2066
PEIG2067
PEIG2068
PEIG2069
PEIG2070
PEIG2071
PEIG2072
PEIG2073
PEIG2074
PEIG2075
PEIG2076
PEIG2077
PEIG2078
PEIG2079
PEIG2080
PEIG2081
PEIG2082
PEIG2083
PEIG2084
PEIG2085
PEIG2086
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D0 6 K=1,NREPS PEIG2087
Kl=(K=-1)*N1+J PEIG20€Es

6 RD=RD#R(K1) PEIG2089
YPRED=EXP (YPRED) PEIG2090

DO 4 II=1,2 PEIG2C91

4 SUIT)=X(J,IT+1,KK)®e(1,0/A3(11)) PEIG2092

18 WRITE(M,86)J,RD,YPRED,(Z(I),1=1,NFAK),(S(II),1I=1,2) PEIG2093

DO 46 I=1,2 PEIG2094

46 V1(I)=vL(I) PEIG2095
CALL CPRS2(KK) PEIG2096

GO TO (10411),KK PEIG2097

10 IF(A4(1))9,11,9 PEIG2098

9 CONTINUE PEIG2099

11 IF(ID-98)12,12,413 PEIG2100

12 CALL EXIT PEIG2101

13 CALL LINK(PRSL2) PEIG2102
END PEIG2103

/7 obup PEIG2104
*DELETE PEIG2 PEIG2105
*STORE WS UA  PEIG2 PEIG2106
// JoB CPRS2000
// FOR CPRS2001
SLIST ALL CPRS20C2
*0ONE WORD INTEGERS CPRS2003
*cXTENDED PRECISION CPRS2004
SUBROUTINE CPRS2(KK) CPRS2005
DIMENSIUN A3(2),YCONT(10),ZLIM(2),XH(40),XV{40),YPL(5),XP1(5),YCONCPRS2006
11(10),YP(400),XP(400) CPRS2007
COMMON RI{160)4X( 404642),T(6),8(12)4NyIREP,TITL(12),IDyXX(7),SD(5)CPRS2008
19AG(2) 4 XY(242) yMNyNI ,YSoXCNTR(2) 4ALAMD(2) ,AVECT(2,2) CPRS2009

90 FORMAT(62HLIMAGINARY POINT CALCULATED, TRY CONTOURS CLOSER TO THE CPRS2C10
1CENTRE) CPRS2011

89 FORMAT(64HCSADDLE EXISTS ~- CONTOUR POINTS PLOTTED IN UNTRANSFORMCPRS2012
LED UNITS//5(12X,F842+3X)/5(10X2HX19X2HX2)) CPRS2013

85 FORMAT(61H1IMAGINARY POINT CALCULATED - CONTOUR ON WRONG SIDE OF CCPRS2014
1ENTRE) CPRS2015

B2 FORMAT(12F6.2) CPRS2016

Bl FORMAT(2X45(2X4F10.2,1X4F10.2)) CPRS2017

B0 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARTABLES - Al =FBCPRS2018
lo4y6H A2 =FB.4) CPRS2019

83 FORMAT(1HL12A6) CPRS2020

79 FORMAT(1HO,10X,54HDATA FOR PLOTTING OF 5 CONTOURS IN UNTRANSFORMEDCPRS2021

1 UNITS//5(12X4FB42,3X)/5(10X2HX19X2HX2)) CPRS2022

L=8 CPRS2023

M=5 CPRS2024

GO TO (7,8)4KK CPRS2025

7 READ(L,82)YCONL,ZLIM CPRS2026

DO 29 I=1,10 CPRS2027

29 YCONT(I)=ALOG(YCONL(I)) CPRS2028

00 9 I=1,2 CPRS2029

9 A3(1)=1.0 CPRS2030

GO 70 10 CPRS2031

8 DO 13 [=1,2 CPRS2032

13 A3(I)=A4(1) CPRS2033

10 DO 4 I=1,2 CPRS2034
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ZLIM(T)=ZLIM(T)eeA3 (1)

DO 61 [=1,400

XP(1)=0.0

YP(1)=0.0

NSWCH=0

NSAD=0

KCY=0

IH=1

1v=2
N1=ALAMD (IH) /ABS(ALAMD(IH))
N2=ALAMD (IV)/ABS(ALAMD(IV))
NSIGN=N1#N2

TFINSIGN)I 11411440

NSAD=1

IF(NL1)40,40,14

IDUM=IH

IH=1v

Iv=1DUM

NSWCH=1

CONTINUE

KCY=KCY+1
ARG=(YCONT(KCY)=YS)/ALAMD (111}
IF(ARG)101,101,102
WRITE(M,85)

GO TO 43

ZFRST=SQRT(ARG)
ZEND=ZLIM(IH)-ZFRST
XH(1)=ZFRST

XV(1)=0.0

THETA=0.0

DO 1 I=2,10
THETA=THETA+0.15710
IFINSAD)51,51,52
XH(I)=ZFRSTeCOS(THETA)

GO TO 53
XH(I)=ZFRST+ZEND-ZEND*COS (THETA)
ARG=(YCONT(KCY) -YS~ALAMD(IH) «(XH(1)®e2))/ALAMD(IV)
IF(ARG)104,103,103
WRITE(M,90)

GO TO 43

XV(1)=SQRT(ARG)

IL=42-1

XHOIL) =XH(I)

XVEIL) ==XxVI(I)

CONTINUE

IF(NSAD)54,54,55
XH(11)=0.0
ARGG=(YCONT(KCY)=YS)/ALAMD(IV)
XV(11)=SQRT(ARGG)

GO TO 56

XH(11)=ZLIM(IH)
ARG=(YCONT(KCY)-YS~ALAMD(IH) #(XH(I)®*®2))/ALAMD(IV)
XV(11)=SQRT(ARG)

DD 2 I=12,21

LL1=22-1

11=42-1

CPRS2035
CPRS2036
CPRS2037
CPRS2038
CPRS2039
CPRS2040
CPRS2041
CPRS2042
CPRS2043
CPRS2044
CPRS2045
CPRS2046
CPRS2047
CPRS2048
CPRS2049
CPRS2050
CPRS2051
CPRS2052
CPRS2053
CPRS2054
CPRS2055
CPRS52056
CPRS2057
CPRS2058
CPRS2059
CPRS2060
CPRS2061
CPRS2062
CPRS2063
CPRS2064
CPRS2065
CPRS2066
CPRS2067
CPRS2068
CPRS2069
CPRS2070
CPRS2071
CPRS2072
CPRS2073
CPRS2074
CPRS2075
CPRS2076
CPRS2077
CPRS2078
CPRS2079
CPRS2080
CPRS2081
CPRS2082
CPRS2083
CPRS2084
CPRS2085
CPRS2086
CPRS2087
CPRS2088
CPRS2089
CPRS2090
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XH(I)==XH(LLL)

XV(I)=xviLLL)

XHIII)=XH(I)

XVIIT)==xV(I)

XV{31)=-xv(11)

XH(31)=xH(11)
IF(NSWCH)31,31,32

Ii=1v

12=IH

D0 33 I=1,40

XDUM=XHI(T)

XH([)=xv(I)

XV(I)=xDuM

GO TO 60

Il=IH

12=1v

DU 41 I=1,40

L=(KCY=1)#40+1
XP(L)=AVECT(I1,T1)eXH(I)+AVECT(I2,11)eXV(I)+XCNTR(I1)
YP(L)=AVECT(I1,12)#XH(I)+AVECT(I2,12)XV(I)+XCNTR(I2)
IF(KCY-5)40,34,34
IF(NSAD-1)35,47,47
IF(KCY-10)48,35,35
IF(KCY-5)40,36,40
IF(NSWCH)38,38,39

NSWCH=1

GO T0 37

NSWCH=0

IDUM=TH

TH=IV

1v=1DUM

GU TO 40

WRITE(M,83)TITL

GO TO (5,6)4KK

WRITE(M,80)A3

WRITE(M,79) (YCONL(I),I=1,5)
D0 3 I=1,40

DO 49 J=1,5

Ll=(J=1)%40¢1

XPL(J)=xXP(LL)

YPL(J)=YP(LL)

D0 12 J=1,5
N2=XPL(J)/ABS(XPL(J))
XPL(J)=ABS(XP1(J))was(1.0/A3(1))=N2
N2=YP1(J)/ABS(YPL(J))
YP1(J)=ABS(YPL(J))#«(1.0/A3(2)) N2
WRITE(MyBL) (XPL(J),YPL(J),J=1,5)
IF(NSAD)43,43,44
WRITE(M,83)TITL

WRITE(M,89) (YCONL(I),1=6,10)
DO 42 I=1,40

DO 59 J=1,5
L1=200+(J=1)#40+]
XP1(J)=xP(LL)

YPL(J)=YP(LL)

DO 18 J=1,5

CPRS2091
CPRS2092
CPRS2093
CPRS2094
CPRS2095
CPRS2096
CPRS2097
CPRS2098
CPRS2099
CPRS2100
CPRS2101
CPRS2102
CPRS2103
CPRS2104
CPRS2105
CPRS2106
CPRS2107
CPRS2108
CPRS2109
CPRS2110
CPRS2111
CPRS2112
CPRS2113
CPRS2114
CPRS2115
CPRS2116
CPRS2117
CPRS2118
CPRS2119
CPRS2120
CPRS2121
CPRS2122
CPRS2123
CPRS2124
CPRS2125
CPRS2126
CPRS2127
CPRS2128
CPRS2129
CPRS2130
CPRS2131
CPRS2132
CPRS2133
CPRS2134
CPRS2135
CPRS2136
CPRS2137
CPRS2138
CPRS2139
CPRS2140
CPRS2141
CPRS2142
CPRS2143
CPRS2144
CPRS2145
CPRS2146
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N2=XP1(J)/ABS(XPL1(J))
XPLUJ)=ABS(XPL(J))ee(1,0/A3(1))eN2
N2=YP1(J)/ABS(YPL1(J))
18 YPL(J)=ABS(YPL(J))ea(1.0/A3(2))eN2
42 WRITE(My81) (XPLIJ),YPL(J),d=1,5)
43 RETURN
END
// Dup
*DELETE CPRS2
*STORE WS UA CPRS2

CPRS2147
CPRS2148
CPRS2149
CPRS2150
CPRS2151
CPRS2152
CPRS2153
CPRS2154
CPRS2155
CPRS2156
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// J0B COBMO0O0O
// FOR COBMOOGO1
*UNE WORD INTEGERS COBM0002
*EXTENDED PRECISION C0BM0003
*LIST ALL COBMO0004
*10CS(2501 READER) COBM000S5
#10CS(1403 PRINTER) COBMOOCS
#NAME COBM COBMOOO7
< COBMOOO8

ONE AND TWO WAY ANALYSIS OF VARIANCE USING THE BINOMIAL DISTRIBUTIONCOBMOOO9

OO OO ONONOONONOONOONNOO00NO0000ONO000NNNO

CoBMOC10

THIS PROGRAM ANALYZES ONE- AND TWO-WAY FACTORIAL EXPERIMENTS WITH COBMOO11l

A MAXIMUM OF SIXTEEN BLOCKS AND FOUR OBSERVATIONS PER BLOCK, USING A COBMOOL2
BINOMIAL PROBABILITY DISTRIBUTION. FOR COMPARISON,NORMAL THEORY LOGIT,COBMOO13
0DDS, TRANSFORMED 0DDS, PER CENT, TRANSFORMED PER CENT, AND ARCSINE COBMOO14
MODELS ARE ALSO ANALYZED. BOTH NO INTERACTION AND INTERACTION MODELS COBMOO1S
ARE USED WITH THE BINOMIAL AND NORMAL LIKELIHOOD FUNCTIONS. OPTIONS Co8MOO16

ALLUW PRINTOUT OF EITHER EXPCCTED VALUES IN TRANSFORMED UNITS OR cosmMo017

EXPECTED PROPORTIONS PER BLOCK WITH THE DEVIATIONS. cosmMo0018

COBMOO19

NUMBER OF ROWS (A) MUST BC GREATER THAN OR EQUAL TO NUMBER OF CuBM0020
COLUMNS

COBMOG21

SUBROUTINES CALLED COBM0022

cosM0023

cLs - CALCULATES BINOMIAL LIKELIHOOD COBMO0024

CLIB = CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF PARAMETERS CoBMO0025

TRANS - BACK TRANSFORMS VARIOUS NORMAL TRANSFORMATIONS COBM0026

ARSIN - CALCULATES ARCSINC COBMD028

MATVJ - INVERTS MATRICES UP TO 25 BY 25 COBM0027

COBM0029

MAKEUP OF DATA DECK COBM0030

COBMOO31

1.TITLE CARD (12A6) COBM0032

2.CONTROL CARD (I1,41242F5.3,13) CoBMO0033

I1 - OPTION - 0 - NOTHING COBMOO34

1 - PRINT EXPECTED VALUES IN TRANSFORMED UNITS AND COBM0035

DEVIATIONS COBM0036

2 - PRINT EXPECTED PROPORTIONS AND DEVIATIONS COBM0037

12 - NUMBER OF BLOCKS COBM0O038

12 - NUMBER OF OBSERVATIONS PCR BLOCK COBM0039

12 - NUMBER OF TREATMENT LEVELS IN DIRECTION A (NUMBER OF ROWS) COBM0040

12 - NUMBER OF TREATMENT LEVELS IN DIRECTION B (NUMRER OF COLUMNS)COBMO0041

F5.3 - POWER TRANSFORMATION FOR 0DDS NORMAL MODEL COBM0042

F5.3 - POWER TRANSFORMATION FOR PER CENT NORMAL MODEL COBM0043

13 - NUMBER OF ITERATIONS ALLOWED COBMO044

3.DATA - SETS OF ORSERVATIONS FOR EACH BLOCK - ONE SET PER CARD WITH COBM0045

N AND Y ALTERNATELY - PRUCEED DOWN COLUMNS (B8F6.3) COBMO046

4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOBMOO047

98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK COBMO048

5.REPEAT 1. TO 4. AS REQUIRED COBMO049

COBMO050

DIMENSION Y2( 64),R( 64),S( 64),Y1(B),TLI7,5),TLL(7,5),RS(7,5),RS1COBMOO5L

106,4)4B2(5),A1(2),TL2(T45)4RS2(745)4X(8),4X1(8) COBMO0052

COMMON T(16),T3(16),TA( 8),TB(4),T1( 8),T2(4),S1(16,43),T0T,TOT1,N,COBMOOS3
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INLyMA,MB,IREP,T4(16) 4NI,TITL(12) COBMOO054
FORMAT (25HOVARIABLES AS PROPORTIONS) COBM0O055
FORMAT (22HOTRANSFORMED VARIABLES) COBMO056
FORMAT(BEL2.4) COBMOOS57
FORMAT(15HOND INTERACTION33X11HINTERACTION/) COBMODOS8
FORMAT (15HONO INTERACTION/) C0BMO059
FORMAT (48HOEXPECTED VALUES AND DEVIATIONS - BINOMIAL MODEL) COBMO060O

FORMAT(52HOEXPECTED VALUES AND DEVIATIONS - ARSIN NORMAL MODEL) COBMOO61
FORMAT (60HOEXPECTED VALUES AND DEVIATIONS - 100#R/N NORMAL MODEL ~COBMO062
LC =F7.4) COBMO0063
FORMAT (54HOEXPECTED VALUES AND DEVIATIONS - 100#R/N NORMAL MODEL) COBMO064
FORMAT (60HOEXPECTED VALUES AND DEVIATIONS - R/(N-R) NORMAL MODEL -COBMO0065
1C = FT.4) COBMO066
FORMAT (54HOEXPECTED VALUES AND DEVIATIONS - R/(N-R) NORMAL MODEL) COBMOO67

FORMAT(52HOEXPECTED VALUES AND DEVIATIONS - LOGIT NORMAL MODEL) COBMO068
FORMAT(1X) COBMO0069
FORMAT (33HOINCNRRECT NUMBER OF OBSERVATIONS) C0BMO070
FORMAT(4(F10.0,F5.0)) COBMOOT71
FORMAT(18HOINTERACTION MODEL) CORMO0O72
FORMAT(20X6E14.6) COBMOO73
FORMAT(19HOVARIABLES OBSERVCD/) COBMOOT74
FORMAT(20H BINOMIAL LIKELIHOOD1XE13.6) COBMO075
FORMAT(6HOLOG R15X12HLOGIT NORMAL2X2(12HR/(N-R) NORM2X),2(12H100#RCOBM0076
1/N NORM2X) y12HARSIN NORMAL4X8HBINOMIAL) COBMOGTT7
FORMAT (50X2(4HC = F7.4,17X)) COBMOO78
FORMAT(11HOTREATMENTS9XTEL4.6) COBM0079
FORMAT(12H TREATMENT A8XT7El4.6) COBMO080O
FORMAT(12H TREATMENT BBX7El4.6) COBMO0B1
FORMAT(12H INTERACTIONBX7El4.6) coBM0082
FORMAT(21H LACK OF FIT OF MODELEL3.6,6El4.6) C0OBMO083
FORMAT(I1,41242F5.3,13) COBMOC8B4
FORMAT(1H112A6) COBM0085
FORMAT(8F6.3,30X,12) COBMO086
FORMAT(12A6) COBMOO&7
L=8 COBMOO8BS
M=5 COBMO089
READ(L,80)TITL COBM0090
READ(L483)NJyN1,IREP,MA,MB,AL,NI COBMO091
NJ=NJ+1 COBM0092
N=N1#IREP COBMO093
1=0 COBMO094
I1=1+1 COBM0095
READ(Ls81)Y1,ID COBM0096
IF(ID-98)27,23,23 COBMO0S7
IR=2#IREP COBMO098
DO 29 J=141IR,2 COBMO0099
K=NLl=(J-1)/2+1 COBMO100
RIK)=YL1(J+1) COBMO101
Y2(K)=Y1(J) COBMO102
CONTINUE COBMQ103
GO TO 22 COBMOL104
N2=I-1 COBMO105
IF(N1=N2)2,4,2 COBMOL106
WRITE(M,96) coBMO107
CALL EXIT CcoBMOl108
DO 10 KK=1,7 COBMO109
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KKK2=KK/2

K2=1+KK/2

GO TO (62+62,63462+63+62,45) KK
A3=1.0

GO TO 3

A3=A1(KKK2)

¥Y=0.0

DO 110 I=1,N

GO TO (34,34,34,35,35,35,5),KK
IF(Y2(T1)-R(1))46,46,36
S(1)=10.0%e10

GO TO 78
S(I)=R(D)/Z(Y2(1)=R(1))

GO TO 14
S(I)=100.0eR(I)/Y2(I)
IF(R(I)ILT,417,78
S(1)=10.0%e(-19)
Y=Y+ALOG(S(I))/FLOAT(N)
CONTINUE

Y=EXP(Y)

00 12 I=1,N

GO TO (1,13,13,13,13,18,49),KK
S(I)=ALOG(S(I))

GO 10 12
S(I)=(S(T)*»A3-1.0)/A3/Yes(A3-1.0)
GO0 TO 12
S(I)=ARSIN(SQRT(S(I)/100.2))
GO TO 12

Stry=va2(n

CONTINUE

TOT=0.0

T0T1=0.0

DO 24 I=1,N1

T(1)=0.0

T3(1)1=0.0

DO 48 J=1,IREP

K=(J=1)eNl+1

TOT=TOT+S(K) /FLOAT(N)
TOT1=TOT1+R(K) /FLOAT(N)
T3(1)=T3(1)+R(K)/FLOAT(IREP)
T(I)=T(I)+S(K)/FLOAT(IREP)
T4(I)=T(I)

IF(KK=7)24,50424
IF(T3(1))59,59,79
T(1)=-10.0

GO TO 24
IF(T(I)-T3(1))100,100,101
T(I)=10.0

G0 TO 24
TUI)=ALOG(T3(I)/Z(T(I)=T3(I)))
CONTINUE

IF(KK=7)44,51,44
TOT=ALOG(TOTL/(TOT-TOTL))

DO 21 I=1,M8

T2(1)=0.0

T8(I1)=0.0

COBMOL110
COBMO111
coBmMO112
COBMO113
COBMOL14
COBMO115
CoBMOl16
COBMO117
CcOoBMO118
COBMO119
COBMO120
COBMO121
COBMO122
C0BMO123
COBMO124
CoBMO125
CoBMO126
COBMO127
cosmMol128
CcoBMO129
C0o8M0O130
CoBMO131
CoBMO132
COBMO133
COBMO1 34
COBMO135
COBMO136
coBMO137
cosM0138
coBM0139
COBMO140
COBMO141
COBMO142
COBMO143
COBMO144
COBMOL145
COBMO146
CORMO147
COBMO148
COBMO149
COBMO150
COBMO151
coBMoOl152
COBMO153
COBMO154
COBMO155
COBMOL156
COBMO157
coBMO158
COBMO159
COBMO160
COBMO161
COBMO162
COoBMO163
COBMO164
COBMO165
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112
144
116

138

118
145

DO 54 1=1,MA

T1(1)=0.0

TA(I)=0.0

DO 19 J=1,MB

K=(J=1)eMA+]
IF(KK-7)53,52,53

DO 45 K3=1,IREP
Kl=(K3-1)eN1+K
TL(L)=TL(I)+R (K1)
T2(J)=T2(J)+R(K1)
TALL)=TA(I)+Y2(K])
TB(J)=TB(J)+Y2(K1)

GO TO 19
TACL)=TA(I)+T(K)/FLOAT (MB)
TB(J)=TB(J)+T(K)/FLOAT(MA)
CONTINUE

IF(KK=T7)54,38,54
IF(T1(1))102,102,103
TA(1)=-10.0

GO TO 5S4
IFITA(I)-T1(1))104,104,105
TA(I)=10.0

GO TO 54
TA(I)=ALOG(TI(I)/(TA(I)=TL(I)))
CONTINUE

IF(KK=7)55,56,55

DO 57 J=1,MB
IF(T2(J))106,106,107
TB(J)=-10.0

G0 TO 57
IF(TB(J)~-T2(J))108,108,109
T8(J)=10.0

GO TO 57
TBIJ)=ALOG(T2(J)/(TBLII=T2(I)))
CONTINUE
IF(MA-1)111,55,111
IF(MB=1)74,55,74

CALL CLIB

GO TO 73

D0 75 I1=1,MA

DO 75 Jl=14MB
I=(J1-1)#MA+I1
SL(I,1)=T(I)=-TA(IL)+TOT
S1(1,2)=T(I)-TB(J1)+TOT
SL(I,43)=TA(I1)+TB(J1)~TOT
GO TO (7,112,112),NJ

GO TO (1165116,144,116,1445116,116),KK
IF(AL(KKK2)-1.0)1116,74116
DO 138 [=1,8

X1(1)=0.0

X(1)=0.0
IF(KK=1)145,145,118

IF (KKK® (MA® (TREP+2)+5)-56)117,117,145
WRITE(M,82)TITL

KKK=1

GO TO (7,142,143),NJ

COBMOl66
COBMOl67
COBMO168
COBMO169
COBMO170
COBMO171
COBMO172
COBMO173
COBMO174
COBMOL 75
COBMO176
COBMO177
COBMO178
COBMO179
C0BMO0180
C0oBMO181
COBMO182
COBMO183
COBMO184
COBMO185
COBMO186
CcoBMOLB7
COBMO188
COBMO189
CUBMO190
COBMOL91
COBMO1S2
COBMO193
COBMO194
COBMO195
COBMO196
COBMO197
COBMO198
COBMO199
COBM0200
COBMO201
COBM0202
COBM0203
COBM0204
COBM0205
COBM0206
CoBMO0O207
CoBMO208
COBMO209
COBM0210
CoBMO211
COBMO0212
COBMO0213
COBMO214
COBMO0215
CoBMO216
COBMO217
COBMO0218
COBMO219
COBM0220
COBMO221




142
143
119
120

12

-

122
123

125
126
127
128
129
132

14

)

133
150

146
147
134

148
131

130

137
136

152
159

160
161

=l %-

WRITE(M,188)

G0 7O 117
WRITE(M,189)

GO TO (119,120,121,122,123,1244125),KK
WRITE(M,98)

GO TO 126

WRITE(M,99)

GO TU 126
WRITE(M,180) A1 (KKK2)
GO TO 126
WRITE(M,181)

GO TO 126
WRITE(M,182) A1 (KKK2)
GO TO 126
WRITE(M,183)

GO TU 126
WRITE(M,184)
IFLIREP-1)127,127,128
WRITE(M,185)

TJK=MB

GO TO 129
WRITE(M,186)

[JK=MB+4

DO 113 I=1,MA
IF(KK-7)130,132,130
DO 131 J=1,M8
I1=(J-1)eMA+]

GO TO (7,149,150),NJ
Y1(J)=0.0

DO 133 Kl=1,IREP
K=(Kl=1)#N1+(J=1)*MA+]
Y1(J)=YL(J)+Y2(K)
X(J)=EXP(SL(IT143))/(1.04EXP(SL(II,3)))
GO TO (7,146,147),NJ
X(J)=x(Jreyl(J)
IF(IREP-1)1131,131,134
X(J+4)=EXP(T(IT))/(L.O¢EXPIT(II)))
GO TO (7,1484131),NJ
X(J+4)=X(Jea)eY1 ()
CONTINUE

GO TO 135
DO 136 J=1,MB
II=(J-1)aMA+1
X(J)=S1(11,3)
IF(IREP-1)136,136,137
X(J+4)=T(II)
CONTINUE
GO TO (7,135,152),NJ
IF(IREP-1)1594159,160
KJ=1
GO TO 161

J=2
DO 151 Jl=1,MA
DO 151 K=1,KJ
J=Jl+(K-1) %6
GO TO (153,154,154,154,154,155,135),KK

coBmM0222
COBMO0223
COBMO224
COBMO225
COBMO226
CoBMO227
cosmo228
COBM0229
COBM0230
COBMO231
COBM0232
CO0BMO0233
COBMO234
C0BMO235
COBMO0236
coBM0237
CUBMO238
COBM0239
COBM0240
COBMO241
COBMO242
COBMO243
COBMO244
COBMO245
COBMO246
COBM0247
COBMD248
COBMO249
COBM0250
CoBMO251
COBM0252
COBM0253
COBM0254
COBM0255
COBMO0256
COBMO257
cosmM0258
COBM0259
C0BM0260
CoBMO261
COBM0262
COBMO0263
COBMO264
COBM0265
COBMO266
COBM0267
COBMO0268
COBMO269
COBMO270
COBMO271
CoBM0272
COBMO273
COBMO274
COBM0275
COBM0276
COBMO277
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155
156
51

158
151
135

140
162

139
163

165
166
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115
114
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28
61

60
47
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X(J)=EXP(X(J))

GO TO 156
X(J)=A3eYae(A3-1,0)eX(J)+1.0
IF(X(J))167,167,168
X(J)=10.00%(-10.0/A3)

GO TO 156
X(J)=x(J)we(1.0/A3)

GO TO 156

X(J)=SIN(X(J))ee2

GO TO (157415741574158,158,151,135),KK
X(J)=X(J)/7(1.0+X(J))

GO TO 151

X(J)=X(J)/100.0

CUNTINUE

WRITE(M,187) (X(J),d=1,1JK)
DO 114 K1=1,IREP

DO 115 J=1,MB
K=(K1=1)eN1+(J=1)eMA+]
IF(KK-7)139,140,139

GO TO (7+162,163),NJ
X1(J)=R(K)=X(J)®FLOAT(Y2(K))/FLOAT(YL1(J))

XL(J+4)=R(K)=X(J+4)*FLOAT(Y2(K))/FLOATIYL(J))

GO TO 115

GO TO (7,165,163),NJ
XLEJ)=R(K)/Y2(K)

GO TO 166

X1(J)=5(K)
IF(IREP-1)164,164,141
X1(J+4)=X1(J)=X(J+4)
X1(J)=x1(J)=x(J)
CONTINUE

WRITE(M,187) (X1(J),J=1,1JK)
WRITE(M,97)

KKK=KKK+1

00 37 I=1,5
TL2(KKy1)=0.0
TLL(KK,y1)=0.0
TLIKK,1)=0.0

DO 26 11l=1,MA

DO 26 J1=1,MB
I=(J1-1)#MA+I1

DO 26 J=1,IREP
K=(J=1)#N1+I
B2(1)=T(1)

B2(2)=TOT
B2(3)=S1(I,1)
B2(4)=51(1,2)
B2(5)=S1(1,3)
IF(IREP-1)28,28,9

DO 47 12=1,5
IF(KK=7)61,60,61
B3=TRANS(K2,B2(12)4A3,Y)
B3=ALDG(B3/(1.0-B3))
GO TO 47

B3=82(12)
TL2(KK12)=TL2(KKsI2)#CLBIY2(K)4B3,R(K),T)

il

COBMO278
COBMO279
COBM0O280
coemo281
cosMo282
COBMO283
COBMO284
coBm0285
cosmM0286
CoBmMO0287
CoBMO288
COBM0289
COBMO290
COBMO291
COBM0292
C0BMO293
COBM0254
COBMO0295
COBMO296
coBmo297
COBMO298
COBM0299
COBMO300
COBM0301
C0BM0302
COBMO0303
COBMO304
COBMO305
COBMO306
COBMO307
COBMO308
COBMO309
COoBMO310
COBMO311
CoBMO312
CoBMO313
COBMO314
COBMO315
coBMO316
CoBMO317
COBMO318
COBMO319
CoBMO320
COBMO0321
coBMO0322
COBMO0323
COBMO324
COBMO325
COBMO326
COBMO327
COBMO328
COBMO329
COBMO0330
COBM0331
COBMG332
COBMO0333
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B2(1)=S1(1,3) CORMO334
B2(2)=TOT COBMC335
B2(3)=TB(J1) CORMO336
B2(4)=TA(I1) CDBMO0337
,B2(5)=T(I) COBMO338

9 DO 26 Kl=1,5 COBM0339
IF(KK=7)25,26,25 COBMO340

25 B3=TRANSI(K2,B2(K1)+A3,Y) COBMO341
B3=ALOG(B3/(1.0-B3)) COBM0342
TLI(KK K1) =TLL(KK,K1)#CLBIY2(K),B3,R(K),7) COBMO0343

26 TL(KKyK1)=TL(KK,K1)4CLB(S(K)B2(K1)4R(K)KK) COBMO344
IF(KK=T7)31,32,32 COBMC345

31 DU 39 I=1,4 COBMO346
IF(TLIKK,1))39,39,69 COBMO347

69 TLIKKyI)==N®ALOG(TLIKK,1))/2.0 COBMO348
39 CONTINUE COBMO0349
IF(IREP-1)32,32,33 COBM0350

33 IF(TLIKK,5))32,32,70 CoBMO351
70 TLIKK,5)==N®ALOG(TL(KK,5))/2.0 coBM0352
32 DO 72 1=2,5 COBM0353
1F(KK=7130,40,30 COBMO354

30 RSLIKKyI=1)=TLL(KK,I)=TL1(KK,1) COBMC355
40 RSIKKyI=1)=TL(KKyI)=TL(KK,1) COBMO356
IF(IREP=1)65,65,72 COBMO357

65 RS2(KKyI=1)=TL2(KKyI)=TL2(KK,1) COBMO358
72 CONTINUE COBMO0359
10 CONTINUE COBM0360
TLL(7,1)=TL(T,41) COBMO361
IF(IREP-1)68,68,66 CORMO362

66 SLM=TL(7,1) COBMO363
GO TO 67 COBMO364

68 SLM=TL2(7,1) COBMC365
67 DO 64 KK=1,7 COBMO366
RS2(KK,5)=TL2(KKy1)=SLM COBMO367

64 RSIKKy5)=TLL(KK,1)=SLM CcoBMO368
DO 169 K=1,N COBMO369
IF(R(K))169,169,170 COBMG370
170 IF(Y2(K)=R(K))169,169,171 C08MO0371

171 SLM=SLM#(Y2(K)+3.5) ®ALOG(Y2(K))=(R(K)+0.5)*ALOGIR(K))-(Y2(K)=R(K)+COBMO372
10.5)#ALOG (Y2 (K)=R(K))#(1.0/R(K)+1.0/(Y2(K)=-R(K))=1.0/Y2(K))/12.0-ACOBM0O373

1L0G(6.283185)#0.5 COBMO374
169 CONTINUE COBMO375
WRITE(M,82)TITL COBMO376
WRITE(M,92) COBMO377
DO 58 I=1,MA CORMO378
DO 76 Kl=1,IREP COBMO379
DO 77 J=1,M8 COBMO380
K=(K1=1)#NL+(J-1)eMA+] CoBmMO0381
TBLJ)=Y2(K) CoBmM0382
77 T2(J)=R(K) C0oBMO0383
76 WRITE(M,95)(TB(J),T2(J)sJ=1,MB) COBMO384
58 WRITE(M,97) COBMO385
WRITE(M,90) CoBMO386
WRITE(M,89)A1 CoBM0387
WRITE(M,88) (RS(I,1),1=1,7) coBmMC388

WRITE(M,93) (RSL(I,1)41=146) CoBM0389
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WRITE(MyBT) (RS(142),41=1,7) COBMO390
WRITE(M,93) (RS1(142),1=1,46) COBMO391
WRITE(M,86) (RS(I43),1=1,7) C0OBM0392
WRITE(M,93) (RSL(I,43),1=1,6) C0OBMO0393
IF(IREP-1)41,41,42 COBMO0394

42 WRITE(MyB5)(RSII,4),1=1,7) COBMO0395
WRITE(M,93) (RS1(1,4),1=1,6) COBMO396

41 WRITC(MyB4)(RSII45),1=1,7) COBMO397
WRITE(M,91)SLM COBM0O398
IF(IREP=-1)43,43,71 COBM0399

43 WRITE(M,94) COBMO0400
WRITE(My88) (RS2(141)41=1,7) COBMO401
WRITE(M,87) (RS2(1,2),41=1,7) COBM0402
WRITE(M,86) (RS2(1,3),1=1,7) COBM0403
WRITE(M,85) (RS2(1,4),1=1,7) COBMO4C4
WRITE(M,84) (RS2(1,5),0=1,5) COBMO405

71 IF(ID-981646,20 COBMO406
END COBMO40OT

/7 oup COBMO408
*DELETE COBM COBM0409
*STORE WS UA COBM COBMO410
/7 JoB CLB 0000
/7 FOR CLB 0001
*ONE WORD INTEGERS CLB 0002
*LIST ALL CLB 0003
*EXTENDED PRECISION CLB 0004
FUNCTION CLBU(XyY+2Zy1) CLB 0005
IF(I-T7)142,42 CLB 0006

1 IF(X=Y)T743,7 CLB 0007

7 CLEB=(X-Y)es2 CLB 0008

GO TO 4 CLB 0009

2 IF(ABS(Y)-60.0110,10,3 CcLs8 0010

10 U=EXPIY)/(1.0+EXP(Y)) CLBe 0011
IF(U-10.0%+(~-10))3,3,5 CLB 0G12

5 IF(1.0-10.0%e(-10)-U13,3,6 CLe 0013

3 CLe=0.0 CLB 0014

GO TO 4 CLB 0015

6 CLB=ZsY-X®ALOG(L.0+EXPLY)) CLB 0016

4 RETURN CLB 0017

END CL8 o018

// buP CLB 0019
®DELETE CcLe CLB 0020
#STORE WS UA CLB cLe 0021
// Jos CLIBOOOO
/¢ FOR CLIBOOOL
#ONE WORD INTEGERS CL1IB0002
eLIST ALL CLIBO003
*EXTENDED PRECISION CLIBO0O4
SUBROUTINE CLIB cL1BOOCS
DIMENSION $5(25,25),5(25),521(25) CLIBOOGS
COMMON T(16),T3(16)TA( 8),TB(4)4T1( 8),T2(4)451(16,3),TOT,TOT1,N,CLIBOOCT
INLyMA,MB,IREP,T4(16) NI, TITL(12) cLiBooo8

92 FORMAT(1H112A6) CLIBOO09

91 FURMAT(32HONO CONVERGENCE - PARAMETERS ARE/) cLIB0010
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FORMAT(11E12.5)
M=5

1J=1

DO 51 K=1,N1
T4(K)=FLOAT(IREP) «T4(K)
T3(K)=FLOAT(IREP) T3 (K)
DU 25 KK=1,2

GO TO (445) KK
M1l=MA

M2=N1+MA+1

M3=MB

GO TO 8

Ml=MB

M2=N14MB+1

M3=MA

S2(M2)=T0T

D0 1 I=1,N1
S2(1)=7(1)

DO 2 I=1,M1
[I1=1+N1
$2(11)=0.0

DD 27 JK=1,NI

D0 10 I=1,M2
$(1)=0.0

DO 10 J=1,M2
$S(1,J)=0.0

DO 17 I1=1,MA

00 17 Jl=1,M8
I[=(J1-1)eMA+I1

GU TO (12413),KK
K=11+N1

GO TO 22

K=J1+N1
IF(ABS(S2(1))-60.017,7,9
S$5(1,1)=0.0
IF(S2(1))11,11,14
S(I)=T3(1)+S2(K)

GO TO 15

S(I)=T3(1)+S52(K)=T4ll)

GO T0 15

S3=EXP(S2(1))
S(I)=T3(I1)+S2(K)-T4(1)#53/(1.0453)
SS(I,01)==T4(1)#S3/(1.0+53)/(1.0453)
SS(Ky1)=1.0

SSUI,K)=SS(K,I)

DO 21 I=1,M1

II=I1+N1
S(M2)=S(M2)-FLOAT(M3)esS2(11)
SS(II,M2)=~FLOAT(M3)
SS(M2,11)=SS(I1,M2)

GO TO (28,29) KK

DU 30 I=1,MA

II=1+N1

S(II)=-FLOAT(M3)eS2(M2)

DO 30 J=1,M8

K=(J=1)aMA+]

. |

cLIBOO11
cLIBOO12
CLIBOO13
CLIBOO1l4
CLIBOCLS
CLIBOOl6
cLisoolr?
cLiIBoOC18
cLIBOO19
CLIBO020
cLIBo021
CLIB0022
cLIBOO23
CLIBO024
CLIBOG25
CLIBOO26
cLIBOO27
cLIBOC28
CLIBO029
CLIBOO30
CcLIBON31
CLIBOO32
CLIBOO33
CLIBOOG34
CLIBOCO3S
CLIBOO36
CLIBOO37
CLIBOG38
CLIBOO39
CLIBOO40
CLIBOC4l
CLIBOC42
CLIBOU43
CLIBOO44
CLIBO04S
CLIBOO46
CLIBOO047
CLIBOO48
CLIBO049
CLIBOO50
CLIBOCS]
CLIBOGS2
CLIBO0OS3
CLIBOOS4
CLIBOOS5S
CLIBOOS6
CLIBOOS7
CLIBOOSS
CLIBOOS9
CLIB0O060O
cLIBOCGL
CLIBOO062
CLIBOO63
CLIBOCG4
CLIBOO6S
CLIBOO&S
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30 S(II)=S(II)+S2(K) CLIBOO6T
GO 10 31 CLIBOO6S
29 DO 26 J=1,MB CLIBO069
JJ=J#N1 CLIBOO70
S(JJ)=-FLDAT(M3)eS2(M2) CLIBOCT1
DU 26 I=1,MA cLIBOO72
K=(J=1)eMA+] CLIBOO73

26 S(JJ)=5(JJ)+S52(K) CLIBOOT74
31 CALL MATVJ(SS,M2,S,1,DET) CLIBOOT75
DO 23 [=1,M2 CLIBOO76

23 S2(I)=S2(1)-S(1) CLIBOO77
DO 24 [I=1,M2 cLIBoo78
IF(ABS(S(1)/S2(1))-0.0001)24,24,27 CLIBOO79

24 CONTINUE CLIBO03O
GO 7O 3 CLIBOOSB1

27 CONTINUE cLIBOOB2
GO TO (18416),1J CLIBO083

18 WRITE(M,92)TITL CLIBOCB4
14=2 CLIBOOBS

16 WRITE(M,91) CLIBOOBE
WRITE(M,90) (S2(1),1=1,M2) CLIBOOB7

3 DO 25 I=1,N1 CLIBOOBS
25 S1U1,KK)=S2(1) CLIBOO&9
Ml=MA+1 CLIBOOY0O
M2=MA+MB+1 CLIBOOY91
M3=MA+MB+3 CLIB0092
TOT1=FLOAT(N)*TOTL CLIBO093
A=0.0 CLIBO094
B8=0.0 CLIBOUSS

DO 32 I=1,MA CLIBO096

32 A=A+TA(1)/FLOAT(MA) CLIBOO97
DO 33 J=1,M8 CLIBO0OSS

33 B=B+TB(J)/FLOAT(MB) CLIBO099
S2(1)=A+B-TOT cLIBOl0C

DO 34 I=1,MA cLIBOlOL

34 S2(I1+1)=TA(I)-A cLIBO102
DO 35 J=1,MB CLIBO103
JJ=JeMl CLIBOl04

35 S2(JJ)=TB(J)-B CLIBO105
S$2(M2+1)=0.0 CLIBOLlC®
$2(M3)=0.0 cLIBo107

DO 36 JK=1,NI CLIBOl08

DO 43 [=1,M3 CLIBOL109
S(1)=0.0 CLIBOl10

DO 43 J=1,M3 CcLIBolll
43 55(1,J)=0.0 CLIBO112
S(1)=TOT1 CLIBO113

DO 38 [=1,MA CLIBO114
S(M2+1)=S(M2+1)+52(1+1) CLIBOL1S
SS(M2+1,1+1)=1.0 CLIBO116
SS(I+1,M241)=5S5(M2+1,1+1) CcLIBOl117
S(I+1)=TL(I)+S2(M2+1) cLiBOl18

DO 39 J=1,MB cLIBOl19
JJ=J+Ml CLIBO120
K=(J-1)eMA+] cLiBOl121

A=EXP(S2(1)+52(1+1)+52(JJ)) cLisol22
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SS(I414JJ)==T4(K)®A/(1.0¢A)/(1.0+A)
SSUL1,y1)=55(1,1)¢S5(1+1,4J)
S(1)=S(1)-T4(K)eA/(1.0+A)
SS(JJeI+1)=SS(1+1,JJ)
SS(LyI#1)=SS(1,1+41)+SS(1+1,JJ)
SS(I+1,1+1)=SSUI+1,1+1)+SS(1+1,3J)
39 S(I+1)=S(I+1)=T4(K)®A/(1.0¢A)
38 SS(I+1,1)=55(1,1+1)
00 40 J=1,M8
JJ=JeMl
S(M3)=S(M3)+S2(JJ)
SS(M3,JJ)=1.0
SS(JJyM3)=55(M3,JJ)
S(JJ)=T2(J)+S2(M3)
DO 41 I=1,MA
K=(J-1)eMA+]
A=EXP(S2(1)#S2(1+1)+52(JJ))
SS(19JJ)=5S(14JJ)=T4(K)®A/(L.0+A)/(1.0+A)
SS(JJyJJ)=SS(JJyJI)=T4(K) oA/ (1.04A)/(1.0+A)
41 S(JJI=S(JJ)=T4(K)eA/(1.0+A)
40 SS(JJy1)=55(1,49)
CALL MATVJ(SS,M3,S,1,DET)
DO 48 I1=1,M3
S2(1)=S2(1)-5(1)
DO 49 [=1,M2
IF(ABS(S(1)/S2(1))=0.0001)49,49,36
CONTINUE
GO TO 6
CONTINUE
GO TO (19,20),1J
19 WRITE(M,92)TITL
20 WRITE(M,91)
WRITE(M,90) (52(1),1=1,M3)
00 50 I=1,MA
DO 50 J=1,M8
JJ=JeMl
K=(J=1)eMA+]
S1(K,3)=52(1)+S2(I+1)+52(JJ)
RETURN
END
/1 bupP
*DELETE cLIB
*STORE WS UA CLIB

4

4

©

3

o

o

5

o

// JoB

// FOR

*ONE WORD INTEGERS

*LIST ALL

*EXTENDED PRECISION

FUNCTION TRANS(1,Y,A,8B)
x=Y

GO TO (1424244),
TRANS=EXP(X) /(1. OOEKP(X))
GO TO S

X=A#Bews (A-1.0)*X+1.0
M1=X/ABS(X)

N e

CLIBO123
CLIBO124
cLIBO125
cLiBOl26
cLigol27
cLigolzs
cLIBO129
CcLIBO130
CLIBO131
cLIBO132
CLIBO133
CLIBO134
CLIBO135
CLIBROL36
CLIBO137
CLIBO138
CLIBOL139
CLIBO140O
CLIBOl41
CLIBO142
CLIBO143
CLIBOl44
CLIBO145
CLIBOLl46
CLIBOLl47
CLIBO148
CLIBO149
CLIBO150
CLIBO151
CLIBO152
CLIBOL153
CLIBO1S4
CLIBO155
CLIBO1S56
CLIBOL157
CLIBO158
CLIBO159
CLIBO160
cLIBOlé6l
cLIBOle2
CLIBOLl63
CLIBOLl64
CLIBO165

TRANSO00
TRANSOO1
TRANSOC2
TRANSO03
TRANSOO04
TRANSOOS5
TRANSOO6
TRANSQO7
TRANSO08
TRANS009
TRANSO10
TRANSO11
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X=M1#ABS(X)e=(1.0/A) TRANSO12

GO TO (143,9,4),1 TRANSO13

3 TRANS=X/(1.0+X) TRANSO14

GO TO 6 TRANSO15

9 TRANS=X/100.0 TRANSOL6

6 IF(TRANS)7,7,8 TRANSO17

7 TRANS=10.0%e (-4) TRANSO18

G0 TU S TRANSO19

8 IF(1.0-TRANS)10,10,5 TRANSO20

10 TRANS=1.0-10.0ee(-4) TRANSO21

GO T0 5 TRANSO22

4 TRANS=SIN(X)ee2 TRANSO023

5 RETURN TRANSO24

END TRANSC25

// DUP TRANSO026
*DELETE TRANS TRANSO027
=STORC WS UA TRANS TRANSC28
/7 Jos ARSINGOO
/7 FOR ARSINOC1
*EXTENDED PRECISION ARSINOO2
*LIST ALL ARSINOO3
#*ONE WORD INTEGERS ARSINOG4
FUNCTION ARSIN(X) ARSINOCS
1F(X=1.0)3,2,1 ARSINOOS

2 ARSIN=1.5707963 ARSINOCT

Gu TO ARSINOCB

3 ARSIN=1.57079563-SQRT(1.0-X)1e(1.5707288~0.2121144#X+0,074261¢XeX~0.ARSINOOY
10187293# XeX=X) ARSINO1O

1 RETURN ARSINOL1

END ARSINOL2

/7 DUP ARSINO13
*DELETE ARSIN ARSINO14
*STORE WS UA ARSIN ARSINO1S
/7 JoB MATVJOOO
// FOR MATVJOOL
*UNE WORD INTEGERS MATVJ002
#LIST ALL MATVJ003
*CXTENDED PRECISION MATVJOC4
SUBROUTINE MATVJULA4NsBsM,DETM) MATVJO005
DIMENSION A(25425)4B(25,1),PIVOT(25),1PVOT(25), INDEX(25,25) MATVJ006
EQUIVALENCE (IROW,JROW), (ICLUM,JCLUM), (AMAX,T,SWAP) MATVJOO7

DO 20 J=1,N MATVJO08
DETM=1.0 MATVJ009

20 IPVOT(J)=0 MATVJO10

DO 550 I=1,N MATVJO11
AMAX=0.0 MATVJOL12

DO 105 J=1N MATVJO13
IF(IPVOT(J)-1)60,105,60 MATVJO1l4

60 DO 100 K=1,N MATVJOL1S
IF(IPVOT(K)-1)80,100,740 MATVJOl6

80 IF(ABS(AMAX)-ABS(A(J,K)))85,100,100 MATVJO17

85 IROW=J MATVJO18
ICLUM=K MATVJO19
AMAX=A(J,K) MATVJO20




100
105

140

200

210

250
260

35

=

360
370
380

400

45

©

460
500
550

63

o

705
710
740
750
760

// puP
*DELET
*STORE
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CONTINUE

CONTINUE

IPVOT(ICLUM) =TPVOT(ICLUM) +1
IF(IROW-1CLUM) 140,260,140
DETM=-DETM

DO 200 L=1,N

SWAP=A(IROW,L)
ACIROW,L)=A(ICLUM,L)
A(ICLUM,L)=SWAP
IF(M)260,260,210

DO 250 L=1,M

SWAP=B (IROW,L)
B(IROW,L)=B(ICLUM,L)
BLICLUM,L)=SWAP
INDEX(I,1)=IROW
INDEX(1,42)=ICLUM
PIVOT(I)=ACICLUM,ICLUM)
DETM=DETMePIVOT(I)
A(ICLUM,ICLUM)=1.0

DO 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
1F(M)380,380,360

D0 370 L=1,M
BOICLUM,L)=B(ICLUM,L)/PIVOT(I)
DU 550 Ll=1,N

IF(L1-ICLUM) 400,550,400
T=A(L1,ICLUM)
A(L1,ICLUM)=0.0

DO 450 L=1,N
A(LL,L)=A(LL1,L)-ACICLUM,L) T
IF(M)550,550,460

DO 500 L=1,M
BILL,L)=B(L1,L)=-B(ICLUM,L)*T
CONTINUE

DO 710 I=1,N

L=N+1-1
IFCINDEX(Ly1)-INDEX(L+2))630,710,630
JROW=INDEX(L,1)
JCLUM=INDEX(L+2)

DO 705 K=1,4N

SWAP=A (K, JROW)

A(KyJROW) =A(KyJCLUM)
A(KyJCLUM) =SWAP

CONTINUE

CONTINUE
1F(DETM-0.000001)750,750,760
DETM=0.0

RETURN

END

E MATVJ
WS UA  MATVY

MATVJO21
MATVJO022
MATVJO023
MATVJO024
MATVJO25
MATVJ026
MATVJO27
MATVJO028
MATVJ029
MATVJO30
MATVJO31
MATVJO32
MATVJO033
MATVJO34
MATVJO35
MATVJO036
MATVJO37
MATVJO38
MATVJO039
MATVJ040
MATVJO41
MATVJ042
MATVJO043
MATVJO44
MATVJO045
MATVJO046
MATVJIO4T
MATVJ048
MATVJ049
MATVJOS0
MATVJOS51
MATVJO052
MATVJO53
MATVJOS4
MATVJO5S
MATVJOSE
MATVJOS57
MATVJOS8
MATVJO059
MATVJG60
MATVJOG6L
MATVJ062
MATVJO063
MATVJO64
MATVJO065
MATVJO066
MATVJO6T
MATVJO68
MATVJO069
MATVJOT70
MATVJOT1
MATVJOT72




// JOB

/7 FOR

#ONE WORD INTEGERS
*EXTENDED PRECISION
#LIST ALL
+10CS(2501 READER)
#10CS(1403 PRINTER)
*NAME COCBM

THIS PROGRAM ANALYZES I 2#2 CONTINGENCY TABLES FOR COMMON EFFECT
WITHIN TABLES USING BOTH NO-INTERACTION AND INTERACTION MATHEMATICAL
MDDELS (ONLY NO-INTERACTION FOR I=1). POINTS ON RELATIVE LIKELIHOOD
GRAPHS OF A (LOGIT DIFFERENCE) FOR THESE TWO MODELS ARE LISTED.
OPTIONS ALLOW CONDITIONAL AND/OR UNCONDITIONAL ANALYSES. WITH THE
CONDITIDONAL ANALYSIS, THE EXACT SIGNIFICANCE LEVEL IS GIVEN FOR A
SUPPLIED VALUE OF A (USUALLY A=0), SPLIT INTO TWO ONE-SIDED TESTS AND
GIVING THE NUMBER OF POINTS IN THE SAMPLE SUBSPACE WITH AT LEAST AS
SMALL PROBABILITY AS THE ONE OBSERVED.

CARD.
SUBROUTINES CALLED

DEN ~ CALCULATES POSSIBLE OBSERVABLE VALUES OF THE SUFFICIENT
STATISTIC AND MAXIMUM LIKELIHOOD ESTIMATES FOR UNCONDITIONAL
ANALYSIS

COEF =~ CALCULATES ALL POSSIBLE OUTCOMES FOR GIVEN SUFFICIENT
STATISTIC

PCOMB - CALCULATES PRODUCT OF COMBINATORIALS FOR A GIVEN OUTCOME

COMB - EVALUATES THE COMBINATORIAL

MATVK - INVERTS MATRICES UP TO 31 BY 31
MAKEUP OF DATA DECK

1.TITLE CARD = (12A6)
2.CONTROL CARD = (1144Xy12412Xy13,4F4.2)
Il - OPTION - O - UNCONDITIONAL AND CONDITIONAL ANALYSES
1 - CONDITIONAL ANALYSIS
2 - UNCONDITIONAL ANALYSIS
12 - NUMBER OF 2#2 TABLES - MAXIMUM 15
I3 - NUMBER OF ITERATIONS ALLOWED IN UNCONDITIONAL ANALYSIS
F4.2 - VALUE OF A FOR TEST OF SIGNIFICANCE (USUALLY ZERO)

TABLES, THEN SECOND HALF

98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK
5.REPEAT 1. TO 4. AS REQUIRED

COOOOONDOOOoONONN000000000000000000000000

DIMENSION TITL(12),Y1(2)

COCBMOOO
COCBMOO1
COCBM0O02
cocemoc3
COCBMOC4
COCBMOOS
COCBMOO6
cocsmoo?
cocemMoos
COCBMO09
cocsmMol10
CoCBMOL1
cocemo12
cocsmel3
COCBMO14
COCBMOL5
cocBmMOl6
cocemel7
cocBMO18

THE DATA DECK FOR COBM MAY BE USED WITH ONE ADDITION TO THE CONTROLCOCBMO19

CBMOZO
coceMo21
cocemMo22
COCBMO23
coCBMO24
COCBMO25
coceme26
cocsmo27
coceMo28
coCBMO29
COCBMO30
COCBMO31
CcocBMO32
COCBMO33
COCBMO34
COCBMO35
COCBMO36
COCBMO37
COCBMO38
cocBMO39
COCBMO40
COCBMO41
COCBMO42

3.DATA - DBSERVATIONS - ONE PER CARD WITH N THEN.Y - FIRST HALF OF ALLCOCBMO043

COCBMO44

4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOCBMO04S

COCBMO46
COCBMO47
COCBMO48
COCBMO49

COMMON NN(1542) yNR(1592) yNRTI(15),IX(14)IZ,NRJyMM4MA,DyE,NRIJ,RL(1COCBMOS0
121)4A1(121)4C(2) yN29JZ1+KZ1sNR2(15)yNR3(15)sNLyToH(2)4RyNsN1,L9(2)COCBMO51

98 FORMAT(6HOUSINGI4,10H POINTS OFI4,23H IN THE SAMPLE SUBSPACE)
97 FORMAT(43HOMAXIMUM RELATIVE LIKELIHOOD OF NO EFFECT= E16.8)
96 FORMAT(33HOINCORRECT NUMBER OF OBSERVATIONS)

COCBMO52
COCBMO53
COCBMO54



95
94
93
92
91

90
89
88

87
86
85
84
83
82
81
RO

2

-]

21

25
23

-

SO w

~ w
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FORMAT (39HOMAXIMUM LIKELIHOUD - INTERACTION MODEL) COCBMO5S
FORMAT(42HOMAXIMUM LIKELIHOOD - NO INTERACTION MODEL) COCBMOS6
FORMAT (19HOMAXIMUM LIKELIHOOD) cocsMOS7
FORMAT(23HOCONDITIONAL LIKELIHOOD) cocsmMos8
FORMAT (21HOSIGNIFICANCE LEVEL = E16.8,3H =E16.843H ¢E16.8,9H FOCOCBMO59
IR A =F5.2) COCBM0O60O
FORMAT(78X,12) cocsMosl
FORMAT(14,418) cocBMo62
FORMAT(13HOOBSERVATIONS//39H 1 N(I,1) RUI,1) N(I,2) R(I,2C0CBMO63

COCBMO64
FORMAT (43HOCONDITIONAL LIKELIHOOD - INTERACTION MODEL) COCBMO6S
FORMAT (46HOCONDI TIONAL LIKELIHDOD - NO INTERACTION MODEL) cocBMO6S6
FURMAT (47HOCONDITIONAL RELATIVE LIKELIHOOD OF NO EFFECT= E16.8) cocsmMoe?
FORMAT(4HOA =10E11.4/4H R =10Ell.4) cocsmeoes
FORMAT(I144XI2412X413,F4.2) COCBMO69
FORMAT(1H112A6) CcocBMOT0
FORMAT(2F6.3) COCBMOT1
FORMAT(12A6) cocemor2
L=8 COCBMOT73
M=5 COCBMOT4
READ(L+80)TITL COCBMOT75
READ (L83 )NJ,MA,NL, T cocBMO76
NJ=NJ+1 cocemo7r7
GO TO (194521425)4NJ cocsmo7e
NI=1 cocemore
NK=2 cocsmMos0
GO TO 23 cocsmosl
NI=1 cocsmos2
NK=1 cocsmMos3
GO TO 23 cocsmos4
NI=2 coceMoss
NK=2 cocsmose
JI=1 cocsmMos?
DO 1 J=1,2 cocsmcss
DU 1 I=1,MA COCEMOB9
READ(L,BL) (YL(K) K=1,2) COCBMO90
NR(I4J)=Y1(2) cocsMo9l
NN(I,J)=Y1(1) CoCBMO92
READ(L,490) 1D COCBM093
IF(ID-98)3,44,4 COCBMO94
WRITE(M,96) cocsMo9s
CALL EXIT COCBMO96
MM=MA-1 cocamo9ar
NRJ=0 cocsme9s
NRIJ=0 CoCBM0O99
DO 5 I=1,MA cocsM100
NRI(I)=0 coceMicl
NRJ=NRJ+NR(T,1) cocsM102
DO 5 J=1,2 COCBM103
NRIJ=NRIJ#NR(I4J) COCBM104
NRICI)=NRI(I)4NR(I,J) COCBM10S
DO 7 I=1,121 COCBM106
AL(1)=-1,525+FLOAT(1)#0.025 coceM107
DO 42 JK=NI,NK cocsmlos
DO 30 KK=1,2 cocsm109

GO0 TO (43,44),JK cocsmilo
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43 GO TO (44,46),KK
44 R=2.0

46 R=2eMA
45 GO TO (12,418),J41
12 WRITE(M,82)TITL
WRITE(M,88)
DO 29 I=1,MA
29 WRITE(M,B9)I 4 (INNIT4J)4NRIT4J)4JI=142)
18 IF(MA-10)10,10,11
11 WRITE(M,82)TITL
JI=2
10 CALL DEN(KK,JK)
X=RL(1)
D0 16 I=2,121
TF(X-RLII))LT,17,416
17 X=RL(I)
16 CONTINUE
DO 2 I=1,121
RLII)=RL(I)=-X
IF(MM)B,9,8
GO TO (26432),4JK
WRITE(M,92)
GO TO 24
WRITE(M,93)
GO TO 24
GO TO (33,34),JK
33 GO TO (27,28)4KK
27 WRITE(M,86)
GO 10 24
28 WRITE(M,87)
GO TO 24
34 GO TO (35,36) KK
35 WRITE(M,94)
GO TO 24
36 WRITE(M,95)
24 11=0
DO 13 K3=1,2
DO 14 K=1,6
Kl=((K3~1)#6+(K-1))el0+11+1
K2=((K3~-1)e6+K)#10+11
14 WRITE(MyB4) (AL(I),1=K1,4K2),(RL(J),J=K1,K2)
13 1=
GO TO (37,438),JK
37 WRITE(M,B85)RLI61)
WRITE(MsOL)IEH,T
WRITE(M,98)L9
G0 TO 39
38 WRITE(M,97)RLI61)
39 IF(MM)42,42,30
30 CONTINUE
42 CONTINUE
IF(1D0-98)20,6,420
ND

~

L)

3

~N

@

/7 bup
*DELETE cocem

cocBML1Ll
cocemMli2
CoCBMI13
COCBM114
CoCBM115
CoCBM116
COCBM117
CoCBM118
COCBM119
cocsmMl20
coceM121
cocsmM122
cocemM123
COCBM124
cocBMi25
cocBM126
cocam127
cocsmi2s
COCBM129
cocsmM13o
cocaMl3l
cocemM132
CoCBM133
COCBM134
COCBM135
COCBM136
CoCBM137
coceM138
COCBM139
COCBM140
CocBM141
COCBM142
COCBM143
COCBM144
COCBM145
COCBM146
COCBM14T
cocsm148
COCBM149
COCBM150
COCBM151
COCBM152
COCBM153
COCBM154
COCBM155
COCBM156
COCBM157
COCBM158
COCBM159
COCBM160
CcocBM161
CocBM162
COCBM163
COCBM164
COCBM165
CoCBM166
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*STORE WS UA CoCeM cocamieT
// JoB DEN 0000
// FOR DEN 0001
*ONE WORD INTEGERS DEN 0002
*LIST ALL DEN 0003
*EXTENDED PRECISION DEN 0004

SUBROUTINE DEN(KK,JK) DEN 0005

DIMENSION S(31),52(31),55(31,31),G(2),F(2) DEN 0G06

COMMON NN(1542) yNR(1542) yNRI(15),IX(14),1Z,NRJ,MM,MA,D,E,NRIJ,RLIIDEN 0007
121)9A1(121)4C(2) yN24JZ14KZ14,NR2(15)yNR3(15)4NLyToH(2),R,NyN1,LIL2)DEN 0008

GO TO (31,32),JK DEN 00u9
31 IF(MM)T7,11,22 DEN 0010
22 GO TO (29,76) +KK DEN 0011
29 IFINN(MA,2)-NRI(MA))39,36,36 DEN 0012
39 KZ1=NRI(MA)=-NN(MA,2) DEN 0013

GO TO 35 DEN 0014
36 KZ1=0 DEN 0015
35 IF(NRI(MA)-NN(MA,1))23,23,24 DEN 0016
23 JZ1=NRI(MA) DEN 0017

GO TO 25 DEN 0018
24 JZ1=NN(MA,1) DEN 0019
25 N=J21 DEN 0020

N1=KZ1 DEN 0021

DO 26 I=1,MM DEN 0022

IFINRI(I)-NN(1,2))37,37,38 DEN 0023
37 NR3(I1)=0 DEN 0024

GU TO 34 DEN 0025
38 NR3(I)=NRI(I)-NN(I,2) DEN 0026
34 IF(NRI(T)-NN(I,1))27,27,28 DEN 0027
27 NR2(I)=NRI(I) DEN 0028

GO TO 20 DEN 0029
28 NR2(I)=NN(I,1) DEN 0030
20 N=N+#NR2(I) DEN 0031

NL=N1+NR3 (1) DEN 0032
26 CONTINUE DEN 0033

NNL=(N1+N+1)/2 DEN 0034

NN2=N1+1 DEN 0035

G0 TO 12 DEN 0036
76 NN2==NR(1,41) DEN 0037

NN1=NR(1,2) DEN 0038

IF(NN2-NR(142)+#NN(1,2))77,78,78 DEN 0039
77 NN2=NR(1,2)=NN(1,2) DEN 0040
78 IF(NNL=NN(1,1)#NR(1,41))79,79,80 DEN 0041
B0 NN1=NN(1,1)=NR(1,1) DEN 0042
79 DO 81 I=2,MA DEN 0043

IF(NN2+NR(1,41))82,83,83 DEN 0044
B2 NN2=-NR(I,1) DEN 0045
83 TF(NN2-NR(I42)+NN(1,2))84,85,85 DEN 0046
B4 NN2=NR(I,2)=NN(I,2) DEN 0047
85 IF(NN1-NR(1,2))87,87,86 DEN 0048
86 NN1=NR(I,2) DEN 0049
B7 IF(NNL-NN(I,1)+NR(I,1))81,81,88 DEN 0050
88 NNL=NN(I,1)=NR(I,1) DEN 0051
81 CONTINUE DEN 0052

NNL=NN1+NRJ+1 DEN 0053
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NN2=NN2+NRJ+1

Gu TO 12
NN1=(1+#NRI1J) /2
NN2=1

N1=0

N=NRIJ

1Z=NRJ

N2=1

CALL COEF(KK)
D=C(1)*EXP(ReTeFLOAT(IZ))*(1.0410.00e(~10))
E=0.0

DO 68 1=1,2

L9t =0

F(1)=0.0
H(I)=0.0

GO TO (89490) +KK

DO 1 I=1,121
RL(1)=0.0

U=0.0

DO 3 [=NN2,NN1
1z=1-1

Gll)=12

Gl2)=N-124N1

CALL COEF(KK)

DO 4 J=1,N2
IF(C(J))4,4,13
L9(2)=L9(2)+1
2Z=C(J)*EXP(ReTeG(J))
U=Uu+2

IF(D-2172,+5,5

E=E+2

L9(1)=L9(1)+1

GO TO (67469),J
IF(F(J)=-2)70,70,71
IF(F(J)=2Z)71,71,70
H(1)=H(1)+Z

GO TO 72
H{2)=H(2)+Z

FlJ)=2

DO 2 K=1,121
RL(K)=RL(K)+C(J)*EXP(R®AL(K)#(G(J)=FLOAT(NRJ)))
CONTINUE

CONTINUE

GO TO (93,7),kK
IF(N-N1-2# (NN1-NN2)=1)7,7,46
1Z=NN1

N2=1

CALL COEF(KK)
Z=C(L)#EXP(R#T#FLOAT(1Z))
U=u+2

L9(2)=L9(2)+1
IF(D-2)9,+8,8

E=E+Z

0054
0055
0056
00sT
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
00E0
0081
0082
0083
0084
0085
0086
0087
00es8
0089
0050
0091
0092
0093
0094
0095
0096
0097
0098
0099
o0l00
0101
0102
0103
0104
0105
01C6
0107
o108
0109
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LO(1)=L9(1)+1 DEN
IF(FI1)-2)73,73,75 DEN
73 HIl)=H(1l)+Z DEN
GO 1O 9 DEN
75 HI2)=H(2)+2 DEN
9 DO 10 J=1,121 DEN
10 RLIJI=RLIJ)I4C(L)EXP(ReAL(J)®FLOAT(IZ=-NRJ)) DEN
7 00 21 J=1,121 DEN
21 RL(J)==ALOG(RL(J)) DEN
E=E/U DEN
DO 74 I=1,2 DEN
T4 H(I)=H(I)/U DEN
GO TU 33 DEN
32 GO TU (40,41) KK DEN
40 DD 42 J=1,121 DEN
RL(J)=0.0 DEN
DO 42 I=1.,MA DEN
A=NN(I,L)+#NN(T,2)=NRI(I) DEN
B=FLOAT(NN(1,1)-NRI(I))*EXP(AL(J))+FLOAT(NN(T,2)=NRI(I))*EXP(~AL(JDEN
1)) DEN
Cl==NRI(I) DEN
S(1)=(~-B+SQRT(BeB~4.00A®C1))/2.0/A DEN
IF(S(1))92,92,94 DEN
92 S(I1)=-25.0 DEN
GO TO 42 DEN
94 S(1)=ALOG(S(I)) DEN

42 RL(J)=RL(JI+S(T)#FLOAT(NRI(I))+AL(J)®FLOAT(NR(I,1)=NR(1,2))=FLOAT(DEN

INN(I,1))®ALOG(1.O+EXP(S(I)+AL(J)))=FLOAT(NN(I,2))#ALOG(1.0+EXP(S(IDEN
2)-A1(J))) DEN
GO TO 33 DEN
41 M2=2eMA+1 DEN
KL=1 DEN
DO 45 J=1,121 DEN
S$2(M2)=0.0 DEN
GO TO (65,66) KL DEN
65 DO 43 I=1,MA DEN
II=1+MA DEN
DO 51 K=1, DEN
IF(NR(I.KHSZ.iZ.S'i DEN
52 C(K)=-60.0 DEN
GO TO 51 DEN
53 IF(NN(I,K)=NR(I4K))54,54,55 DEN
54 C(K)=60.0 DEN
GO TO 51 DEN
55 C(K)=ALOG(FLOAT(NR(I,K))/FLOAT(NN(T,K)=NR(I,K))) DEN
51 CONTINUE DEN
S2(1)=(C(1)+C(2))/2.0 DEN
43 S2(11)=(C(1)=-C(2))/2.0 DEN
KL=2 DEN
66 DO 46 KKK=1,NL DEN
DO 47 I=1,M2 DEN
S(1)=0.0 DEN
DO 47 K=1,M2 DEN
47 SS(I,K)=0.0 DEN
DO 44 I=1,MA DEN

I1=1+MA DEN

0165
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S3=AL(J)+S2(1)+52(11) DEN 0166
IF(ABS(53)-60.0156,56,57 DEN 0167

57 $3=10.0%#(10#53/ABS5(53)) DEN 0168

GO YO 58 DEN 0169

56 S3=EXP(S53) DEN 0170

58 S4=-Al(J)+S2(1)-S2(I1) DEN 0171
IF(ABS(54)-60.0)159,59,60 DEN 0172

60 S4=10.0ee(10e54/ABS(S4)) DEN 0173

GO TO &1 DEN 0174

59 S4=EXP(54) N 0175

61 S(l)-FLOAT(NRI(I)l-FLOA'(NN(l.lliOSlllI.OOSll-FLDA'(NN(l.ll)'SbI(lDEN 0176
1.0+54) 0177
S(IT)=FLOATINR(I+1)=NR(1,2))~FLOATINN(I,1))®S3/(1. OOSJIOFLDAT(NN(IDEN o178
192))#54/(1.0+564) 0179
S(M2)=5(M2)+S2(11) DEN 0180
SS(M2,11)=1.0 DEN 018l
SS(I14M2)=1.0 0182
SS(I41)=-FLOAT(NN(I41))#S3/(1.0453)/(1.0+53)=FLOATINN(I,2))e54/(1. DE\ 0183
10+54)/(1.0454) EN 0184
SS(IL,11)=SS(I,1) N 0185
SSII,IT)=-FLOAT(NN(I+1))®S3/(1. DOSJI/(I-OOSJ)OFLDlT(NNlI.ZI)DSQ/(IDEN ole6
1.0454)/(1.0+54) o187

44 SS(IL,I)=SS(1,11) DEN 0188
CALL MATVK(SS,M2,S,1,DET) DEN 0189

DO 48 I=1,M2 DEN 0190

48 S2(1)=s2(1)-S(I) DEN 0191

DO 49 I=1,M2 DEN 0192
IF(ABS(S(I)/S2(1))~0.0001149,49,46 DEN 0193

49 CONTINUE DEN 0194

G0 1O 50 DEN 0195

46 CONTINUE DEN 0196

50 RL(J)=0.0 DEN 0197

DO 45 I=1,MA DEN 0198
II=1+MA DEN 0199
A=AL(J)+S2(1)+S2(1I1) DEN 0200
IF(ABS(A)-60.0)163,63,64 DEN 0201

64 A=25A/ABS(A) DEN 0202
KL=1 DEN 0203

63 B=-Al(J)+S2(1)=-S2(I1) DEN 0204
IF(ABS(B)=60.0)45,45,62 DEN 0205

62 B=25#B/ABS(B) DEN 0206
KL=1 EN 0207

45 RL(J)’RLIJ)‘FLDAT(NR(I'l))OAOFLOAV(NI(l.leO!-FLDlT(NN(l.ll)OALDG(DEN 0208
11.04EXP(A))=FLOAT(NN(I,2))*ALOG(L.0+EXP(B)) 0209

33 RETURN DEN 0210
END DEN 0211

// bup DEN 0212
*DELETE DEN DEN 0213
*STORE WS UA DEN DEN 0214
// J0B COEF0000
// FOR COEF0001
*ONE WORD INTEGERS COEF0002
eLIST ALL CODEF0003
*EXTENDED PRECISION COEF0004
SUBROUTINE COEF (KK) COEF0005
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COMMON NN{1542) yNR(15,2) 4NRT(15) 4 IX(14),IZ,NRJ, MM, MA,DsEsNRIJ4RL (1COEFO006
121)4AL(121),C(2) 4N24JZ14KZ1,NR2(15) ¢NRI(15)oNLyToHI2)4RyNyN1,LI(2)COEFOO0T7

IF(MM)7,9,10 COEFOOCA

10 GO TO (5,6) KK COEF0009
5 00 14 J=1,N2 COEFO0010
14 C(J)=0.0 COEFOO11
JZ=12-J21 COEFO0012
KZ=12-KZ1 COEFO0013
Ix1=0 COEFO0014

D0 1 I=1,MM COEFQ015
IX1=IX1#NR3(I) COEFO016

1 IX(I)=NR3(I) COEFO0017
TF(IX1-J2)26,412412 COEF0018

26 DU 19 I=1,MM COEFO019
IX1=IX1+#NR2(I)=NR3(I) COEF0020
IX(I)=NR2(1) COEF0C21
IF(IX1-JZ)19,12,18 COEF0022

18 IX(I)=JZ-1X1+NR2(I) COEF0023
IX1=IX1=-NR2(1)+IX(I) COEFQC24
IFCIX(I)=NR3(1))4,12,12 CDEF0025

4 IX1=IX1-IX(I)#NR3(1) COEFO0026
IX(I)=NR3(I) COEF0027

GO TO 12 COEF0028

19 CONTINUE COEF0029
GO T0 7 COEF0030

12 DO 15 J=14N2 COEFO031
15 CLJ)=CLI)+PCOMB(IX1,J) COEF0032
JK=0 COEF0033

D0 2 I=1,MM COEF0034
IF(IX(I)=NR2(I))3,11,11 COEF0035

3 IF(KZ-1X1-1)11,23,23 COEF0036
23 IXUI)=IX(1)+1 COEF0037
IX1=1X1+1 COEF0038

GU TO 12 COEF0039

11 IF(IX(I)=NR3(1))2,2,24 COEF0040
24 IF(I-MM)17,2,2 COEF0041
17 IF(IX(I+1)-NR2(141))13,34,34 COEF0042
13 1J=JZ+IX(I)=IX1=-NR3(I)~1 COEF0043
IF(1J+JK)35,35,28 COEF0044

28 DO 16 J=2,I1 COEF0045
IFLIX(J=1)=NR2(J=1))2T7,16416 COEF0046

27 IX1=IX1=1X(J=1)+NR2(J-1) COEF0047
10=1J+IX(J=1)=NR2(J-1) COEF0048
IX(J=1)=NR2(J-1) COEF0049

16 CONTINUE COEF0050
35 1F(1J)20,21,21 COEF0051
21 IF(1J-NR2(1))25,2,2 COEF0052
25 IF(I1J-NR3(1))29,22,22 COEF0053
20 IF(I-1)29,29,30 COEF0054
30 00 31 J=2,1 COEFO0055
Ti=1-J+1 COEF0056
IFCIXC(IT)=NR3(IT1)+1J-1)33,32,32 COEFO0057

32 IX1=IX1+1J COEF0058
IXCID)=IX(ID)+10 CDEF0059

GO TO 29 COEF0060

33 IX1=IX1-IX(II)#NR3(II) COEFO0061
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1J=1J+IXUIT)=NR3(IT) COEF0062

31 IX(IT)=NR3(I1) COEF0063

29 IJ=NR3(I) COEF0064

22 IX1=IXL1-IX(1)+1J COEF0065
IXtr) =1y COEF0066

34 JK=JK+IX(I)=NR3(1) COEF0067

2 CONTINUE COEF0068

GO 10 7 COEF0069

9 C(1)=COMBINN(1,1),1Z)®COMBINN(1,2),NRI(1)=1Z) COEF0070
C(2)=COMBINN(142),1Z)*COMBINNIL,1),NRI(L)=12Z) COEFO071

GO YO 7 COEF0072

6 C(1)=10.0e#(~30) COEFO0073

D0 8 I=1,MA COEFO0074

8 CO1)=C(1)wCOMBINNCI,1) WNRI,1)=NRJ+1Z)®COMBINNIT,2) NR(T,2)4+NRJ-IZCOEFOOTS

1) COEF0076

7 RETURN COEF0077

END COEF0078

/7 bup COEF0079
*DELETE COEF COEF0080
*STORE WS UA COEF COEFO0081
/¢ JoB PCOMBOOO
/7 FOR PCOMBOO1
*ONE WORD INTEGERS PCOMB002
eLIST ALL PCOMBOO3
*EXTENDED PRECISION PCOMBOO4
FUNCTION PCOMB(IX3,1J) PCOMBOOS
DIMENSION IX(14) PCOMBGO6
COMMON NN(15,2) yNRI15,2) ¢4NRI(15) 4 IX2(14), 1Z1,NRJ oMM, MA,DyE¢NRTJ,RLPCOMBOOT
1(121),A1(121)4C(2)4N24JZ1,KZ1,NR2(15) yNR3(15) ,NLsT4H(2) ,RyN,N1,LI(PCOMBOOS

12) PCOMBO0O9

GO TO (1,4),1J PCOMBOLO

1 12=121 PCOMBO11
IX1=1x3 PCOMBO12

DO 5 I=1,MM PCOMBO13

5 IXtI)=Ix2(1) PCOMBO14

GO TO & PCOMBO15

4 IZ=N-1Z1+N1 PCOMBO16
IX1=N-JZ1-1X3+N1~K2Z1 PCOMBOL17

DO 7 I=1,MM PCOMBO18

7 IXUI)=NR2(I)=IX2(1)4NR3(1) PCOMBOL19

6 PCOMB=COMB (NN(MA 1) 4 1Z~IX1)#COMBINN(MA,2) NRI(MA)=TZ+IX1)®10.0%%(~PCOMBO20

130 PCOMBO21

DO 2 I=1,MM PCOMBO22
PCOMB=PCOMB®COMB (NN(T41) 4 IX(1))*COMBINN(E,2)yNRI(T)=IX(T)) PCOMBO23
IF(PCOMB)3,3,2 PCOMBO24

2 CONTINUE PCOMBO25

3 RETURN PCOMBO26

END PCOMBO27

/7 bup PCOMBO28
*DELETE PCOMB PCOMBO29
*STORE WS UA PCOMB PCOMBO30
// J08 COMBO00O
// FOR CoMBOOC1
*ONE WORD INTEGERS CoMB0002




oLIST

ALL

*EXTENDED PRECISION

~Nw

ow

FUNCTION COMB(N,M)
COMB=1.0
IF(N-M)2,1,3
IF(M)2,1,4
COMB=0.0

GO TO 1

N1l=M
IF(M=N/2)5,:646
N1=N-M

MLl=N1+1

DO 7 I=ML,N

7 COMB=COMB*FLOAT(I)/FLOAT(I-N1)
1 RETURN
END
/7 DUP
*DELETE coms
*STORE WS UA  COMB
/7 J0B
// FOR

#0ONE WORD INTEGERS

eLIST

ALL

*EXTENDED PRECISION

2

-3

60

80
85

100
105

14

©

210

250
260

SUBROUTINE MATVK(AyN,B,M,DETM)

DIMENSION A(31,31),8(31,1),PIVOT(31),1PVOT(31),INDEX(31,31)
EQUIVALENCE (TROW,JROW) » [ICLUM,JCLUM), [AMAX,T,SWAP)

DO 20 J=1,N

DETM=1.0

1PVOT(J) =0

DO 550 I=14N

AMAX=0.0

DO 105 J=1.N
IF(IPVOT(J)-1)60,105,60
D0 100 K=1,N
IF(IPVOT(K)-1)80,100,740
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IF(ABS(AMAX)-ABS(A(J,K)))85,100,100

IROW=J

ICLUM=K

AMAX=A(J,K)

CONTINUE

CONTINUE

IPVOT(ICLUM) =IPVOT(ICLUM)+1
IF(IROW-ICLUM) 140,260,140
DETM=-DETM

DO 200 L=1,N
SWAP=A(IROW,L)
A(IROW,L)=A(ICLUM,L)
A(ICLUM,L)=SWAP
1F(M)260,260,210

DO 250 L=1,M

SWAP=B (IROW,L)
B(IROW,L)=B(ICLUM,L)
B(ICLUM,L)=SWAP
INDEX(I,1)=IROW

COomMB0003
COMBO004
COMB000S
COMB0006
COoMBOOOT?
CoMB0008
COMBO0OGSY
COoMBOO10
ComMBOO11
COMBOO12
COMBOO13
COMBOO14
COoMBOO15
COMBOO16
comBoC17
COMBOO18
CoMBOO19
CoMB0020
CoMBOO21

MATVKO0O
MATVKOO1
MATVKO0G2
MATVKO03
MATVKOO4
MATVKO0S
MATVKOO6
MATVKOCT
MATVKOO8
MATVKO09
MATVKO10
MATVKOL11l
MATVKO12
MATVKO13
MATVKO14
MATVKO15
MATVKO16
MATVKOL7
MATVKO18
MATVKO19
MATVKO020
MATVKO21
MATVKO022
MATVKO023
MATVKO24
MATVKO25
MATVKO026
MATVKO27
MATVKO28
MATVKO029
MATVKO30
MATVKO31
MATVKO032
MATVKO033
MATVKO34
MATVKO35



35

©

360
370
380

40

=}

460
500
550

o
w
o

705
710
740
750
760

// bup

INDEX(I,2)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETMePIVOT(I)
ACICLUM,ICLUM)=1.0

DO 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
1F(M)380,380,360

D0 370 L=1,M
BIICLUM,L)=B(ICLUM,L)/PIVOTLI)
DO 550 Ll=1,N

IF(L1-ICLUM) 400,550,400
T=A(L1,ICLUM)
A(LL,ICLUM)=0.0

DO 450 L=1,N
A(LLyL)=A(LL,L)~ACICLUM,L)eT
IF(M)550,550,460

DO S00 L=1,M
BILL,L)=B(L1,L)=B(ICLUM,L)eT
CONTINUE

DO 710 I=1,N

L=N+1-1
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IFCINDEX(L+1)~INDEX(L,2)1630,710,630

JROW=INDEX(L,1)
JCLUM=INDEX(L,2)

D0 705 K=1,N
SWAP=A(K,JROW)
A(KyJROW)=A (K, JCLUM)
A(KyJCLUM) =SWAP
CONTINUE

CONTINUE
IF(DETM-0.000001)750,750,760
DETM=0.0

RETURN

END

*DELETE MATVK

#STORE

WS UA  MATVK

MATVKO36
MATVKO37
MATVKO38
MATVKO39
MATVK040
MATVKO41
MATVKO42
MATVKO43
MATVKO44
MATVKO45
MATVKO46
MATVKO4T
MATVKO48
MATVKO49
MATVKO50
MATVKOS1
MATVKO52
MATVKO53
MATVKO54
MATVKOS5S
MATVKGS56
MATVKO57
MATVKOS58
MATVKO59
MATVKO060
MATVKO61
MATVKO062
MATVKO63
MATVKO64
MATVKO65
MATVKO66
MATVKO67
MATVKO68
MATVKO069
MATVKOTO
MATVKOT71
MATVKOT72
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/7 08 APLIKOOO
7/ FOR APLIKOOL
*UNE WORD INTEGERS APLIK002
*LIST ALL APLIK003
*EXTENDED PRECISION APLIKOO4
#10CS(2501 READER) APLIKOOS
*10CS(1403 PRINTER) APLIKOO06
SNAME APLIK APLIKOOT
c APLIK008
c THIS PROGRAM LISTS POINTS ON THE APPROXIMATE LIKELIHOOD FUNCTION  APLIKOO9
C ASSUMED WHEN MAKING AN ASYMPTOTIC CHI-SQUARED TEST OF INDEPENDENCE ON APLIKO10
C A 2¢2 CONTINQENCY TABLE. THE CHI-SQUARED VALUE FOR THE NULL-HYPOTHESISAPLIKOL1
C OF INDEPENDENCE IS ALSO GIVEN. APLIKO12
€ APLIKO13
C  MAKEUP OF DATA DECK APLIKO14
C 1.TITLE CARD - (12A6) APLIKOLS
C 2.CONTROL CARD - (1XI2) APLIKO16
c 12 - 02 APLIKO17
C 3.DATA - TWO CARDS EACH WITH N THEN Y (2F6.3) APLIKO18
C 4.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWAPLIKO19
C 98 IN COLS. 79-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK  APLIK020
C 5.REPEAT 1. TO 4. AS REQUIRED APLIKO21
c APLIKO022
DIMENSION Y1(3,2),A1(121),RL(121),TITL{12),11(4) APLIKO23

B9 FORMAT(14,418) APLIKO024

88 FORMAT(13HOUBSERVATIONS//39H I N(I, 1) RUI,1) N(I,2) RUI,2APLIKO25
APLIKO26

87 FORMAT(20HOCHI-SQUARED VALUE= E16.8) APLIKO27

B6 FORMAT(23HOAPPROXIMATE LIKELIHOOD) APLIKO28

85 FORMAT(47HOAPPROXIMATE RELATIVE LIKELIHOOD OF NO EFFECT= E16.8)  APLIK029

84 FORMAT(4HOA =10E12.4/4H R =10E12.4) APLIKO30

83 FORMAT(1X12) APLIKO31

82 FORMAT(1H112A6) APLIKO032

81 FORMAT(2F6.3,66X,12) APLIKO33

80 FORMAT(12A6) APLIKO34
L=8 APLIKO35

M=5 APLIKO36

6 READ(L,80)TITL APLIKO37
READ(L,83)N1 APLIKO038

DO 5 I=1,3 APLIKO39

5 READ(L,yB1) (YL(I4J)4J=1,2),1D APLIKO040
Z=Y1(1,2)4Y1(2,2) APLIKO41
WRITE(M,82)TITL APLIKO42
WRITE(M,88) APLIKO043

DO 11 K=1,2 APLIKO44

DO 11 J=1,2 APLIKO045
1=(K=1)82+J APLIKO46

11 LI(D)=Y1(KyJ) APLIKO47
I=1 APLIKO48
WRITE(M,B9) 1,11 APLIKO49
WRITE(M,86) APLIKO50

D0 4 I=1,121 APLIKOS1
AL(I)=-1.525+FLOAT(1)#0.025 APLIKO52
X=EXP(2.08AL (1)) APLIKO53

A=1.0-X APLIKO54
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BEXe (YL(1,1)42)4Y1(2,1)-2
C=-XeYl(l,1)e2
IF(A)15,16,415
16 D=-C/B
GO T0 2
15 D=(-B#+SQRT(BeR-4,00AC))/2.0/A
IF(DILls1,2
D=(-B-SQRT(B#B~4.00AC))/2.0/A
IF(D19,9,2
RL(I)=0.0
GO TO 4
D1=D/Y1l(1l,1)
D=D-Y1(1,2)
IFIYL12,2)-D)949,12
12 IF(Y1(1,1)-Y1(142)-D)9,9,13
13 TF(YL(2,1)=-Y1(2,2)4D)9,9+14

N o -

APLIKO55
APLIKO56
APLIKOS7
APLIKOS8
APLIKD59
APLIKOGO
APLIKO61
APLIKO62
APLIKO63
APLIKO64
APLIKO6S
APLIKO66
APLIKOET
APLIKO68B
APLIKO&9
APLIKO70

14 RL(1)=-0.5#D#D®(1.0/(D+YL(142))#1.0/(Y1(242)=D)+1.0/(YLl141)=-Y1l1,APLIKOTL
12)-D)+1.0/(Y1(2,1)=Y1(2,42)4D))+ALOG(D1#(1.0-D1)/X/(D1+X=D1eX)#w2)#APLIKCT2

20.5
IF(I-61)14,17,4

APLIKOT73
APLIKO74

17 A2=D#D*(1.0/(D+YL1(1,42))+1.,0/(Y1(242)=D)+1.0/(YL(141)=Y1(1,2)=D)+1.APLIKO7S

10/(Y1(2,1)-Y112,214D))
4 CONTINUE
X=RL(1)
DO 19 1=2,121
IF(X-RL(I1))18,18,19
18 X=RL(I)
19 CONTINUE
DO 20 I=1,121
20 RL(I)=RLI(I)-X
12=0
DO 7 I=1,2
DO 8 K=1,6
J=((I-1)%6+(K=1))=10+12¢1
Li=((I-1)e6¢K)e10+12
WRITE(M,;84) (AL(I1)s01=JsL1),(RLIJL), J1=J,L))
12=1
WRITE(M,B85)RLI(61)
WRITE(M,B7)A2
IF(ID-98)3,3,6

~®

3 CALL EXIT
END
// DUP
*DELETE APLIK
«STORE WS UA APLIK

#STORE WS UA READ2

APLIKO76
APLIKOT7
APLIKO78
APLIKOT9
APLIKOBO
APLIKOB1
APLIKOB2
APLIKOB3
APLIKOB4
APLIKOBS
APLIKOBS
APLIKOB7
APLIKOBS
APLIKOB9
APLIKO090
APLIKO91
APLIKO092
APLIKOS93
APLIK094
APLIKO9S
APLIKO96
APLIKO97
APLIKO98
APLIKO99

READ2061
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/7 JoB BRSL2000
/7 FOR BRSL20C1
*LIST ALL BRSL2002
*ONE WORD INTEGERS BRSL2003
*EXTENDED PRECISION BRSL2004
*10CS(2501 READER) BRSL2005
#JUCS(1403 PRINTER) BRSL2006
*NAME BRSL2 BRSL2007
BRSL2008

RESPONSE SURFACE ANALYSIS USING THE BINOMIAL DISTRIBUTION BRSL2009
BRSL2010

THIS PROGRAM ANALYZES DATA SIMILAR TO THAT FOR BOX2 BUT ASSUMING ABRSL2011
BINOMIAL PROBABILITY DISTRIBUTION WITH NO TRANSFORMATION PARAMETERS BRSL2012
ESTIMATED. THE CORRESPONDING LOGIT NORMAL THEORY ANOVA IS ALSO PRINTEDBRSL2013

c

c

c

c

c

c

C OUT. IF POWER TRANSFORMATIONS OF THE INDEPENDENT VARIABLES ARE BRSL2014
C SUPPLIED, THE COMPLETE ANALYSIS IS DONE FOR BOTH LINEAR AND NONLINEAR BRSL2015
C MODELS AS IN BOX2. BRSL2016
c BRSL2017
C LINK CALLED BRSL2018
C BRSL2019
C BEIG2 - PERFORMS CANONICAL ANALYSIS BRSL2020
(4 BRSL2021
C SUBROUTINES CALLED BRSL2022
c BRSL2023
C BORT2 - CALCULATES NORMAL ORTHOGONAL POLYNOMIALS BRSL2024
C BLE2 = CALCULATES MAXIMUM LIKELIHOOD ESTIMATES OF THE COEFFICIENT BRSL2025
C PARAMETERS USING LEAST SQUARES INITIAL ESTIMATES BRSL2026
C MATV - INVERTS MATRICES UP TO 12 BY 12 BRSL2027
C CLFB - CALCULATES BINOMIAL LIKELIHOOD FOR GIVEN PARAMETER VALUES BRSL2028
C BLOF = CALCULATES NON-REGRESSION ENTRIES IN ANOVA TABLE E.G.LACK OF BRSL2029
C FIT BRSL2030
C CY82 - PERFORMS INVERSE LOGIT TRANSFORMATION BRSL2034
C CAN2 - DIAGONALIZES MATRICES BRSL2031
C JACOB - CALCULATES EIGENVALUES AND EIGENVECTORS OF DIAGONAL MATRICES BRSL2032
C CBRS2 - CALCULATES POINTS ON RESPONSE SURFACE CONTOURS BRSL2033
c BRSL2035
< MAKEUP OF DATA DECK BRSL2036
c BRSL2037
C L.TITLE CARD - (12A6) BRSL203¢8
C 2.CONTROL CARD - (11.2124FB.6,42F5.3,13) BRSL2039
C I1 - OPTION = 0 - NOTHING BRSL2040
c 1 - PRINT ITERATED VALUES OF COEFFICIENT PARAMETERS BRSL2041
c 12 - NUMBER OF TREATMENT COMBINATIONS - MAXIMUM 30 BRSL 2042
c 12 - NUMBER OF OBSERVATION SETS - MAXIMUM &4 BRSL2043
c F8.6 - CONVERGENCE CRITERION BRSL2044
C 2F5.3 - POWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - IF BLANK,BRSL2045
c OMITS THIS ANALYSIS BRSL2046
c 13 - NUMBER OF ITERATIONS ALLOWED BRSL2047
C 3.TREATMENT COMBINATIONS IN PAIRS (16F5.3) BRSL2048
C 4.DATA - SETS OF ORSERVATIONS FOR EACH TREATMENT COMBINATION BRSL2049
c ONE SET PER CARD WITH N AND Y ALTERNATELY (8F6.3) BRSL2050
C 5.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DECK TO FOLLOW BRSL2051
c 98 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK BRSL2052
C 6.CONTROL CARD (12F6.2) BRSL2053
c

10F6.2 - 10 CONTOUR LEVELS AS PER CENTS, 5 BELOW AND 5 ABOVE THE BRSL2054




fcooo
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CENTRE BRSL2055

2F6.2 = 2 FACTOR LIMITS IN UNITS OF INDEPENDENT VARIABLES BRSL2056
T7.REPEAT 1 TO 6. AS REQUIRED BRSL2057
BRSL2058

DIMENSION Y1(8),BB(6),SSY5(6),15(6),X1(2),BL(6),SSYN5(6),83(6),B(6BRSL2059

1) BRSL2060
COMMON Y(120),R(120) 3W( 30,642)sT(6)yB4(642) 4Ny [REP, TITL(12),1DyXXBRSL2061
1(7),SD(5)4A3(2)4EsDsX(3046),MNyNI,B2(6)4G(3) BRSL2062
96 FORMAT(36HOB(J) COEFFICIENTS IN ORIGINAL UNITS//6EL15.6) BRSL2063
95 FORMAT(1X2F8.3,8F11.2) BRSL2064
90 FORMAT(21HOe»s VARIABLES FITTED//4X2HX16X2HX210X4(BHOBS. SETI2,12XBRSL2065
1)) BRSL2066
89 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES -~ Al =F8BRSL2067
lo4y6H A2 =FB.4) BRSL2068

88 FORMAT(18HOB(J) COEFFICIENTS/1HO6E15.6/17THOLOG LIKELIHOOD =E15.6) BRSL2069
87 FORMAT(27HOANALYSIS OF VARIANCE TABLE/9HO SOURCELOX7HLOG MLR9XBHLBRSL2CT70

10G R(N)) BRSL2071
85 FORMAT(66HOINCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXTBRSL2072
1 DATA DECK) BRSL2073
84 FORMAT(16F5.3) BRSL2074
83 FORMAT(I1,2124F84642F5.3,13) BRSL2075
82 FORMAT(1H112A6) BRSL2076
81 FORMAT(8F6.3,30X,12) BRSL2077
B0 FURMAT(12A6) BRSL2078
77 FORMAT(13H TREATMENTS 2E16.6) BRSL2079
93 FORMAT(13H REGRESSION 2El6.6) BRSL2080
76 FORMAT(13H LINEAR 2E16.6) BRSL2081
75 FORMAT(13H X1 LINEAR 2E16.6) BRSL2082
T4 FORMAT (13H X2 LINEAR 2E16.6) BRSL2083
73 FORMAT(13H QUADRATIC 2El6.6) BRSL2084
72 FORMAT(13H X1 QUAD. 2El6.6) BRSL2085
78 FORMAT(13H X2 QUAD. 2El6.6) BRSL2086
79 FORMAT(13H X1 « X2 2E16.6) BRSL2087
92 FORMAT(13H LACK OF FIT 2E16.6) BRSL2088
94 FORMAT(13H REPLICATES E16.6) BRSL2089
97 FORMAT(13H LIKELIHOOD E16.6) BRSL2090
L=8 BRSL2091

=5 BRSL2092

7 READ(L,80)TITL BRSL2093
E=0.0 BRSL2094

DO 55 1=1,120 BRSL2095
RUI)=0.0 BRSL2096

55 Y(I)=0.0 BRSL2097
READ(L483)MN,NL,IREP,D4A3,NI BRSL2098
N=N1#IREP BRSL2099
READ(L+84) ((W(TyJy1)4J=293),1=1,N1) BRSL2100

DO 3 I=1,N1 BRSL2101
WiIs1,1)=1.0 BRSL2102
W(Iy4sl)=Wl14241)%W(1,2,1) BRSL2103
W(Iy5,1)=W(l4341)%W(I,43,1) BRSL2104

3 WII 651)=W(T43,1)8W(1,2,1) BRSL2105
1=0 BRSL2106

22 I=1+1 BRSL2107
READ(L,81)Y1,ID BRSL2108
1F(10-98)9,23,23 BRSL2109

9 IR=2#[REP BRSL2110
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DO 24 Il=1,IR,2 BRSL2111
K=Nle(II-1)/2+1 BRSL2112
R(K)=Y1(II+1) BRSL2113
24 Y(K)=YL(ID) BRSL2114
DO 29 J=1.+6 BRSL2115
29 X(I4Jd)=Wllsds1) BRSL2116
G0 TO 22 BRSL2117
23 N2=1-1 BRSL2118
IF(NL=N2)24442 BRSL2119
2 WRITE(M,85) BRSL2120
IF(ID=-98)7,6,7 BRSL2121
6 CALL EXIT BRSL2122
4 N=N1eIREP BRSL2123
WRITE(M,82)TITL BRSL2124
WRITE(M,90) (I,1=1,4) BRSL2125
DO 54 I=1,N1 BRSL2126
DO 19 J=1,2 BRSL2127
19 X1(J)=X{I,J+1) BRSL2128
N2=N1+I BRSL2129
N3=Nle2+1 BRSL2130
N4=N1e3+] BRSL2131
54 WRITE(M,95)X1(1) X1 (2),Y(I) 4RI YIN2),RIN2),Y(N3),RIN3),Y(N&),RINBRSL2132
14) BRSL2133
00 14 KK=1,2 BRSL2134
CALL BORT2(X,1,KK) BRSL2135
DO 5 JJ=1+6 BRSL2136
T(JJ)=0.0 BRSL2137
DO 5 Il=1,4N1 BRSL2138
DO 5 K1=1,IREP BRSL2139
K=(Kl=1)oNL+I1 BRSL2140
5 T(JI)=T(JJ)+R(K)eX(IT,4JJ) BRSL2141
IF(MN)12,13,12 BRSL2142
12 WRITE(M,B2)TITL BRSL2143
GO TO (13,15) KK BRSL2144
15 WRITE(M,89)A3 BRSL2145
13 CALL BLE2(B,15,0) BRSL2146
00 33 I=1,6 BRSL2147
B&(1,KK)=B(I) BRSL2148
33 B3(I)=B2(1) BRSL2149
S=CLFB(B) BRSL2150
SN=CLFB(B2) BRSL2151
WRITE(M,88)8,S BRSL2152
DO 1 I=2,6 BRSL2153
I15(1)=1 BRSL2154
CALL BLE2(BB,IS,1) BRSL2155
SSYN5(1)=CLFB(B2)-SN BRSL2156
1 SSYS(I)=CLFB(RB)~-S BRSL2157
15(1)=2 BRSL2158
15(2)=3 BRSL2159
CALL BLE2(BB,15,2) BRSL2160
S$S4=CLFB(BB)~-S BRSL2161
SSN4=CLFB(B2)~SN BRSL2162
15(1)=4 BRSL2163
15(2)=5 BRSL2164
CALL BLE2(BB,15,2) BRSL2165

$S5=CLFB(BB)~-S BRSL2166
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31

32
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SSN5=CLFB(B2)~SN

00 11 [=2,6

15(1-1)=1

CALL BLE2(BB,15,5)
$S3=CLFB(BB)-S
SSN3=CLFB(B2)-SN

D0 28 J=1,2

BB(1)=B(1)

DO 27 I=1,5
BB(I+1)=B(I+1)/5D(1)
BB(1)=BB(1)-BB(I+1)exx(1)
BB(6)=BB(6)/SD(1)/SD(2)
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BB(2)=BB(2)-BB(4)eXX(6)-BB(6)eXX(2)
BB(3)=RB(3)-BB(5)eXX(T)-BB(6)eXX(1)

BB(1)=BB(1)+BR(4)eXX(1)eXX(6)+BBIS)eXX(2)eXX(T)+BBIO)eXX(1)eXX(2)

GO TO (84100,
WRITE(M,96)88

DO 28 I=1,6

Bl(1)=88(1)

B4(1,KK)=BB(I)

B(I)=B3(I)

00 31 I=1,6

B(I)=B1(1)

$52=BLOF (2,81 ,KK)

SS6=BLOF (1,481,KK)
SSB=BLOF (4,48 ,KK)

SSN2=BLOF (5,BR,KK)
SSN6=BLOF (6,8B,KK)
WRITE(M,82)TITL

GO TO (30,432) KK
WRITE(M,89)A3

WRITE(M,87)
WRITE(M,77)556,55N6
WRITE(4493)553,SSN3
WRITE(M,76)554,SSN4
WRITE(M,75)55Y5(2),SSYN5(2)
WRITE(M,74)SSY5(3),SSYN5(3)
WRITE(M,73)S555,SSNS
WRITE(M,72)SSY5(4),SSYN5(4)
WRITE(M,78)SSY5(5) 4SSYNS(5)
WRITE(M,79)SSY5(6),SSYN5(6)
WRITE(M,92)552,SSN2
IF(IREP=1)26426425

SS7=BLOF (3,81 +KK)
WRITE(M,94)557
WRITE(M,97)SS8

GO TO (18417)4KK
IF(A3(1))16417,416

DO 14 I=1,Nl

Wll,1,2)=1.0
W(I42,2)=W(1,2,1)%=A3(1)
W(I,y3,2)=W(l,3,1)%eA3(2)
WD 4s2)=W(14242)0W(1,2,2)
WlI35,2)=W(1,3,2)%W(1,3,2)
Wl9642)=W(143,2)%W(1,2,2)
DO 14 J=1,6

BRSL2167
BRSL2168
BRSL2169
BRSL2170
BRSL2171
BRSL2172
BRSL2173
BRSL2174
BRSL2175
BRSL2176
BRSL2177
BRSL2178
BRSL2179
BRSL2180
BRSL21¢81
BRSL2182
BRSL2183
BRSL2184
BRSL21&5
BRSL2186
BRSL2187
BRSL2188
BRSL2189
BRSL2190
BRSL2191
BRSL2192
BRSL2193
BRSL2194
BRSL2195
BRSL2196
BRSL2197
BRSL2198
BRSL2199
BRSL2200
BRSL2201
BRSL2202
BRSL2203
BRSL2204
BRSL2205
BRSL22C6
BRSL2207
BRSL2208
BRSL2209
BRSL2210
BRSL2211
BRSL2212
BRSL2213
BRSL2214
BRSL2215
BRSL2216
BRSL2217
BRSL2218
BRSL2219
BRSL2220
BRSL2221
BRSL2222
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14 X(I,J)=W(1,J,2)
17 CALL LINK(BEIG2)
END
/7 puP
*DELETE BRSL2
*STORE WS UA BRSL2

//7 Jos
/7 FOR
eLIST ALL
*ONE WORD INTEGERS
*EXTENDED PRECISION
SUBROUTINE BORT2(XsL64KK)
DIMENSION W( 30,6),X( 3046),55X2(5+5)

BRSL2223
BRSL2224
BRSL2225
BRSL2226
BRSL2227
BRSL2228

BORT2000
BORT2001
BORT2002
BORT2003
BORT2004
BORT2005
BORT2006

COMMON Y(120),R(120),2( 304642)+T(6),B(12) 4Ny IREP,TITL(12),1DsX5(7BORT2007

1)455(5),A3(2)

BORT2008

85 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =F8BORT2009

lo4y6H A2 =FB.4)
84 FORMAT(5F15.5)
83 FORMAT(21HOCROSS PRODUCT MATRIX)

BORT2010
BORT2011
ORT2012

82 FORMAT(30HONORMAL ORTHOGONAL POLYNOMIALS//10X2HX113X2HX211X5HX1#X1BORT2013

L10X5HX2#X210XSHX1 #X2)
81 FORMAT(1H112A6)
M=5
NL1=N/IREP
00 14 J=2,3
X5(J-1)=0.0
DO 14 I=1,N1
14 X5(J-1)1=X5(J=1)+X(I,J)/N1
DD 15 J=2,3

15 S5(J- ID=SSIJ DI+(X(1,J)=X5(J=1))es2

DO 1 J=2,

S50J- ll-SQRT(SSIJ 1)

DO 1 I=1,N1

W(l,1)=1.0

WlTpJ)=(X(1,J)=X5(J=1))/55(J-1)

GU TO (7,8),L6

DO 2 J=2,3

X5(J+1)=0.0

X5(J+4)=0.0

DO 2 I=1,N1

X5(J+1)=X5(J+¢1)+X(1,J42)/N1
X5(J+4)=X5(J+4) +X (1 ,J42) #(X(T,J)=X5(J=1))/S5(J=1)/55(J=-1)
X5(5)=0.0

DO 3 I=1,Nl1

WII 6)=W(I,2)8W(1,3)

X5(5)=X5(5)+W(1,6)/N1

DO 3 J=4,5

WOL d)=X(T,J)=XS(J=1)=(X(1,J=2)=X5(J=3))eX5(J+2)

~

~

w

DO 4 I=1,N1
S5(J=1)=S5(J=1)+W(I,J)ewW(I,J)
$5(3)=SQRT(55(3))

>

BORT2014
BORT2015
BORT2016
BORT2017
BORT2018
BORT2019
BORT2020
BORT2021
BORT2022
BORT2023
BORT2024
BORT2025
BORT2026
BORT2027
BORT2028
BORT2029
BORT2030
BORT2031
BORT2032
BORT2033
BORT2034
BORT2035
BORT2036
BORT2037
BORT2038
BORT2039
BORT2040
BORT2041
BORT2042
BORT2043
BORT2044
BORT2045
BORT2046
BORT2047
BORT2048




- 122 -

S5(4)=SQRT(S5(4))
§5(5)=0.0
DO 5 I=1,N1
S5(5)=55(5)+(W(I,6)-X5(5))ee2
DO 5 J=4,5
WiLyd)=W(l,J)/550J-1)
$5(5)=SQRT(55(5))
DO 16 I=1,N1
16 Wll,6)=(W(1,6)-X5(5))/55(5)
GO TO (9,10),L6
10 DO 12 I=1,N1
X(I,4)=Wll,6)
D0 12 J=1,3
X(IsJd)=W(l,J)
GO TO 11
D0 6 I=1,N1
DO 6 J=1,6
X(IeJ)=W(l,J)
WRITE(M,BL)TITL
GO TO (13417)4KK
17 WRITE(M,85)A3
13 WRITE(M,82)
WRITE(My84) L(X(14J)4J=2,6),1=1,N1)
WRITE(M,83)
DO 18 I=1,5
DO 18 J=1,5
$5X2(1,J)=0.0
DO 18 K=1,N1

® w

-
o N

o

18 SSX2(1,J)=SSX2(1,J)+X(K,I+1)eX(KsJ*1)
WRITE(My84) ((SSX2(14J)4J=145)41=1,5)

11 RETURN
END
// DUP
«DELETE BORT2
*STORE WS UA BORT2

// JoB

// FOR

#LIST ALL

#0UNE WORD INTEGERS

#EXTENDED PRECISION
SUBROUTINE BLE2(By15,J3)

DIMENSION A(12412)4C(12),B(6),415(6)

BORT2049
BORT2050
BORT2051
BORT2052
BORT2053
BORT2054
BORT2055
BORT2056
BORT2057
BORT2058
BORT2059
BORT2060
BORT2061
BORT2062
BORT2063
BORT2064
BORT2065
BORT2066
BORT2067
BORT2068
BORT2069
BORT2070
BORT2071
BORT2072
BORT2073
BORT2074
BORT2075
BORT2076
BORT2077
BORT2078
BORT2079
BORT2080
BORT2081
BORT2082
BORT2083

BLE20000
BLE20001
BLE20002
BLE20003
BLE20004
BLE20005

LE20006

B
COMMON Y(120)4R(120)42(360),T(6)422(12)4NyIREP,TT(12),1D,5(15),D0D,BLE20007

1X( 30,6) 4MN,NI,BL1(6)

81 FORMAT(39HONO CONVERGENCE - B(J) COEFFICIENTS ARE //6E15.6)

BO FORMAT(6E15.6,18,E15.6)
M=5
N1=N/IREP
Ja=J3+1
J6=6-43
DO 16 I=J4,6
16 15(1)=0
DO & I=1,6
ClI)=0.0
DO 4 J=1.6

BLE20008
BLE20009
BLE20010
BLE20011
BLE20012
BLE20013
BLE20014
BLE20015
BLE20016
BLE20017
BLE20018
BLE20019
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4 A(1,J)=0.0 BLE20020
DO 13 I=1,N1 BLE20021
¥1=0.0 BLE20022
D0 14 J=1,IREP BLE20023
K=(J=1)eNl+] BLE20024
IF(R(K))110,10,42 BLE20025

10 Y1=Y1-5.0 BLE20026
GO TO 14 BLE20027
42 TFIY(K)=R(K))43,43,644 BLE20028
43 Y1=Y1+5.0 BLE20029
GO TO 14 BLE20030
44 Y1=Y1+ALOGIR(K)/(Y(K)=R(K)))/FLOAT(IREP) BLE20031
14 CONTINUE BLE20032
1J=1 BLE20033
DO 38 KK=1,6 BLE20034
IF(KK=15(1J)128,29,28 BLE20035
29 1J=1J+1 BLE20036
GO TO 38 BLE20037
28 Kl=KK=I1J+1 BLE20038
C(KL)=C(KL)#YLeX(I,KK) BLE20039
Ji=1 BLE20040
DO 37 I1=1,6 BLE20041
IF(I1-15(J1))30,31,30 BLE20042
31 Ji=JI+1 BLE20043
GO 71O 37 BLE20044
30 I1=11-JI+1 BLE20045S
A(KLyT1)=A(KL IL)4X (T KK)OX(I,10) BLE20046
37 CUNTINUE BLE20047
38 CONTINUE BLE20048
13 CONTINUE BLE20049
CALL MATV(A,J6,Cy1,DET) BLE20050
J=1 BLE20051
DO 39 I=1,6 BLE20052
IF(I-15(J)140,41,40 BLE20053
41 J=J+1 BLE20054
B(I)=0.0 BLE20055
GO TO 45 BLE20056
40 Il=I-J+1 BLE20057
B(I)=C(I1) BLE20058
45 BL(1)=B(I) BLE20059
39 CONTINUE BLE20060
DO 6 J5=1,NI BLE20061
J=1 BLE20062
DO 12 KK=1,6 BLE20063
IF(KK=150J))5,11,5 BLE20064
11 J=J+1 BLE20065
GO TO 12 BLE20C66

5 K1l=KK-J+1 BLE20067
CIK1)=T(KK) BLE20068
K=1 BLE20069
DO 34 I=1,6 BLE20070
IF(I-I5(K))15,19,15 BLE20071

19 K=K+l BLE20072
GO TO 34 BLE20073
15 11=1-K+1 BLE20074

AlIl1,K1)=0.0 BLE20C075
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CONTINUE

CONTINUE

DD 1 I=1,N1

D=0.0

J=1

D0 2 JJ=1,6
IF(JJ-15(J))20,21,20
J=J+l

GO TO 2
D=D+B(JJ)eX(1,JJ)
CONTINUE

D=EXP(D)

IJ=1

DO 1 KK=1,6
IF(KK=-15(1J))22,23,22
1J=1J+1

GO TO 1

Kl=KK-TJ+1

Ji=1

DO 32 II=1,6
IF(II-15(J1))24425424
JI=JI+1

GO TO 32

Il1=11-J0+1

DO 33 J=1,IREP
K=(J=1)eN1+]

A(KLyTL)=A(KL 1) =Y(K)oX(I,KK)oX(I,11)¢D/(1.04D)/(1.0+D)

IF(K1-11)33,3,33
CIK1)=C(K1)=Y(K)eX(I,KK)®D/(1.04D)
CONTINUE

CONTINUE

CONTINUE

CALL MATVI(A,J6,C41,0ET)

J=1

DD 9 I=1,6
IF(I=15(J))17,18,17

J=J+l

GO 10 9

Il=1-J+1
IF(ABSIC(I1))-0.1#B(1))26426,27
ClI1)=0.1=C(I1)
B(I)=B(I)=C(I1)

CONTINUE

IFIMN)46,47,46

$1=CLFB(B)
WRITE(M,80)B,J45,51

J=1

DO 7 I=1,6
IF(I-15(J))35,36,35

J=J+l

GO 7O 7

Il=I-J+1
IF(ABS(C(I1)/B(I))=DDI7,7,6
CONTINUE

GO TO 8

CONTINUE

BLE20076
BLE20077
BLE20078
BLE20079
BLE20080
BLE200&1
BLE20082
BLE20083
BLE20084
BLE20085
BLE20086
BLE20087
BLE20088
BLE20089
BLE20090
BLE20091
BLE20092
BLE20093
BLE2009%4
BLE20095
BLE20096
BLE20097
BLE20098
BLE20G99
BLE20100
BLE20101
BLE20102
BLE20103
BLE20104
BLE2010S
BLE20106
BLE20107
BLE20108
BLE20109
BLE20110
BLE20111
BLE20112
BLE20113
BLE20114
BLE20115
BLE20116
BLE20117
BLE20118
BLE20119
BLE20120
BLE20121
BLE20122
BLE20123
BLE20124
BLE20125
BLE20126
BLE20127
BLE20128
BLE20129
BLE20130
BLE20131
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WRITE(M,81)8
RETURN
END

*DELETE BLE2

*STORE

/7 J08B
/7 FOR

eLIST

WS UA BLE2

ALL

®UNE WORD INTEGERS
*EXTENDED PRECISION

60

80
85

100
105

14

=

200

210

250
260

35

©

360
370
380

&
o
©

SUBROUTINE MATV(A,N,B,M,NDETM)
OIMENSION A(12,12),8(12,1),PIVOT(12),IPVOT(12), INDEX(12,12)
EQUIVALENCE (TROW,JROW) 4 (TCLUM, JCLUM), (AMAX,T,SWAP)
DETM=1.0

D0 20 J=1,N

1PVOT(J) =0

DO 550 I=1,N

AMAX=0.0

D0 105 J=1,N
IF(IPVOT(J)~1)60,105,60

DU 100 K=1,N
IF(IPVOT(K)~1180,100,740
IF(ABS(AMAX)-ABS(A(J,K)))85,100,190
IROW=Y

ICLUM=K

AMAX=A(J,K)

CONTINUE

CONTINUE

IPVOTUICLUM) =IPVOT(ICLUM) +1
IF(TROW=ICLUM) 140,260,140
DETM=-DETM

DO 200 L=1,N

SWAP=A(IROW,L)
A(IROW,L)=A(ICLUM,L)
A(ICLUM,L) =SWAP
1F(M)260,2604210

D0 250 L=1,M

SWAP=B (IROWsL)
B(IROWsL) =B (ICLUM,L)
BIICLUM,L) =SWAP
INDEX(I,1)=IROW
INDEX(I42)=1CLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DETMePIVOT(I)
A(ICLUM,ICLUM)=1.0

DO 350 L=1,N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
1F(M)380,330,36C

DO 370 L=1,M
BOICLUM,L)=B(ICLUM,L)/PIVOTLT)
D0 550 Ll=1,N

IF(L1-TCLUM) 400,550,400
T=A(LLl,ICLUM)

A(LL,ICLUM)=0.0

BLE20132
BLE20133
BLE20134
BLE20135
BLE20136
BLE20137

MATV0000
MATVO0C1
MATVOOC2
MATVO003
MATVOOCS
MATVOOCS
MATVO006
MATVOO0G7
MATVO0008B
MATVO0GY
MATVOO10
MATVOO11l
MATVOO12
MATVOO13
MATVOOl14
MATVOC15
MATVOOLl6
MATVOOL17
MATVOO18
MATVOC19
MATV0020
MATVO0021
MATV0022
MATV0023
MATVCO24
MATVOO25
MATVO0026
MATV0027
MATV0028
MATV0029
MATV0030
MATVO0031
MATV0032
MATV0033
MATVO0034
MATV0035
MATV0036
MATVO0037
MATV0038
MATV0039
MATV0040
MATVO0041
MATVO042
MATVOUO43
MATVOO44
MATVO0045
MATVO0046
MATVO0047
MATVO048
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DO 450 L=1,N
450 A(LLyL)=A(LL1,L)-A(ICLUM,L)eT
IF(M)1550,550,460

460 DO 500 L=14M
500 BILL,L)=B(L1,L)=B(ICLUM,L)eT
550 CONTINUE
DO 710 I=1,N
L=N+1-1
IFCINDEX(Ls1)-INDEX(L,2))630,710,630
JROW=INDEX(L,s1)
JCLUM=INDEX(L,2)
DO 705 K=1,N
SWAP=A (K, JROW)
A(K,JROW)=A(K,JCLUM)
A(K,JTLUM) =SwAP

705 CONTINUE

710 CONTINUE

740 IF(DETM-0.000701)750,750,76C

750 DETM=0,0

750 RETURN

END

/¢ DuUP
*UELETE MATY
*5TNRE WS UA  MATV

o
w
o

/7 J0B

// FOR

*LIST ALL

#ONE WORD INTEGERS

*EXTENDED PRECISION
FUNCTION CLFBI(B)
DIMENSION BL6)

MATV0049
MATV0050
MATV0051
MATV0052
MATVO0053
MATVOOS54
MATV0055
MATVOO56
MATVO0057
MATVOO58
MATV0059
MATV0060
MATVOC61
MATVO062
MATVOU63
MATVCO64
MATVOCES
MATVOOQ66
MATVO067
MATVOO06L8
MATVOU69
MATVO070
MATVOCT1
MATVOOT72

CLFBOC30
CLFBO0ON1
CLFROGU2
CLFBOOC3
CLFBOOC4
CLFBOCOS
CLFB0006

COMMUN Y(120)4R(120)42(362),4T(12)4Z2(6)4NyIREPyTTI12),1D45(14),F,DCLFBOOGT

1y Xt 30,6)
EQUIVALENCE (EF)
NL1=N/IREP
IF(E)4,5,4

5 DU 6 I=1,4N
IF(RI1))64648
B IFIY(L)=R(L1))A.6,47

CLFB000C3
CLFB0009
CLFBOO12
CLFBOO11
CLFBOO12
CLFB0O13
CLFBOO14

7 E=E+(Y(I)+40.5)#ALOG(Y(I))~(R(I)#0.5)8ALOG(R(I))=(Y(I)=R(1)+0.5)*ALCLFBOOLS
LOG(Y(I)=R(1))=N,54AL0G(6.283185)+(1.0/Y(1)=1.0/R(1)=1,0/(Y(I)=R(TICLFBOOL6

1)1/12.0

CONTINUE

A=E

DD 1 J=1,6
A=A+T(J)#B(J)

D0 2 I=1,N1

DO 2 J=1,IREP
K=(J-1)eN1+]
C=0.0

DO 3 JJ=1,6
C=C+B(JJ)eX(1,44J)
C=EXP(C)
A=A-Y(K)*ALOGIC+1.0)
CLFB=A

o

Noow

CLFBOOL7
CLFBOO18
CLFBOO19
CLFB0OO20
CLFB0021
CLFBOO22
CLFBO023
CLFBO024
CLFBO025
CLFBOC26
CLFBOC27
CLFB0028
CLFB0029
CLFBO0O30
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RETURN
END

*DELETE CLFB

=*STORE

// JoB
// FOR

*LIST

WS UA CLFB

ALL

*UNE WORD INTEGERS
*EXTCNDED PRECISION

w

28

3

w

36
37

38
30

K}

22

2

+

~

2

w

3

&

31
33

FUNCTION BLOF (TJ4B1,KK)
DIMENSION B1(6),5(120)

CLFBOO31
CLFBO032
CLFBO033
CLFB0034
CLFBOO35

BLOF0000
BLOFO001
BLOF0002
BLOF0003
BLOFOULL4
BLOF000S
BLOF00G6

COMMON Y(120),R(120) 4X( 324642)4T(6)4BBI12)yNyIR,TT(12),1D,V(14),EBLOFO00CT7

EQUIVALENCE (R(1),5(1))
N1=N/IR

GO TO (8,9+9421+9428),1J
8=0.0

C=0.0

DO 5 K=1,N

B=B+R(K)

C=C+YI(K)

B=B/C

Gu 10 9

8=0.0

00 30 K=1,N
IF(R(K))35,35,36
B=B-25.0

GO TO 30
IF(Y(K)-R(K))37,37,38
B=B+25.0

GO TO 30
B=R+ALOG(RIK)/(Y(K)=R(K)))/FLOAT(N)
CONTINUE
B=EXP(B)/(1.0+4EXP(R))
BLOF=0.0

G0 TO 22

BLOF=E

DO 1 TI=1,N1

A=0.0

C=0.0

GO TO(244244244244925425)41J
DO 2 J=1,IR
K=(J=1)eNl+I

C=C+R(K)

A=A+Y(K)

A=C/A

GO TO 26

DO 27 J=1,IR
K=(J=1)eNl+l
IFIR(K))34,34,31
A=A-25.0

GO TO 27
IF(Y(K)-R(K))33,33,32
A=A425.0

GO TO 27

BLOFOOCH
BLOFO0009
BLOF0010
BLOFUO11
BLOF0012
BLOFO0O013
BLOFOO014
BLOF0O015
BLOFOO16
BLOF0017
BLDOFO0OL8
BLOFOG19
BLOF0020
BLOF 0021
BLOF(0022
BLOF0023
BLOFCO24
BLOF 0025
BLOF0G26
BLOF0027
BLOF0028
BLOFO0VL29
BLOFO0030
BLOFO031
BLOFOC32
BLOF0033
BLOF 0034
BLOF0035
BLOF0036
BLOF0037
BLOF0O3R
BLOF0039
BLOFO0040
BLOF0041
BLOF0042
BLOF0043
BLOFO0044
BLOFOC4S
BLOF0046
BLOFO0047
BLOFC048
BLOF0049




32
27

26

11
16

18

~

w

13
14

15
20
19
12

—-ew
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A=A+ALOG(R(K)/(Y(K)=R(K)))/FLOAT(IR)
CONTINUE

A=EXP(A)/(1.0+EXP(A))

IF(A)10,10,11

A=10.0%e(-10)

IF(1.0-A)16,16,17

A=1.0-10.0ee(~19)

GO TO (64741846,746)41J

B=A

DO 3 J=1.,6

B=B+X(1,4J,KK)eB1(J)

B=EXP(B)/(1.0+EXP(R))

DO & J=1,IR

K=(J=1)eN1+1

GU TO (12,12,13,23,12,12),1J

IF(RIK))14,y14,415

S(K)=10.0ee(-10)

GuU TU 19

IFLY(K)-R(K))20,20,19
SIK)=Y(K)®(1.0-10.0ee(~30))

A=R(K)/7Y(K)

BLOF=BLOF+R(K) *ALOG(B/A)+ (Y(K)=R(K))®ALOGI(1.0-B)/(1.0-A))
GO 10 &
BLOF=ALOF+R(K)®ALOG(A)+ (Y (K)=R(K))*ALOG(1.0~A)
CONTINUE

CUNTINUE

RETURN

END

/7 DUP
*DELETE RLOF
=STORC WS UA  BLOF

// J0B

/7 FOR

#LIST ALL

#UNE WORD INTEGERS

*CXTENDED PRECISION
FUNCTION CYB2(Y,2)
CYB2=Z#EXP(Y)/(1.04EXP(Y))
RETURN
END

// pup

#*DELETE cyez

#STORC WS UA CYB2

/7 Jop
// FOR
«LIST ALL
=0NE WORD INTEGERS
*EXTENDED PRECISION
SUBROUTINE CAN2(AA,AMBDA,N)

80

DIMENSION AA(2,2) 4AMEDA(2),E(4),D(4)
FORMAT (4X,1245X4E15.645X43E15.6)
M=5

BLOF0050
BLOFOCS1
BLOF0052
BLOFO053
BLOF0054
BLOFO055
BLOF0056
BLOF0057
BLOFOC58
BLOF0059
BLOFO0&0
BLOFOC61
BLOF0062
BLOFOU63
BLOF0064
BLOFO0065
BLOF0066
BLOFO067
BLOFOG58
BLOFO0069
8LOFO070
BLOFOO71
BLOF0072
BLOFO0073
BLOFQOT74
BLOFOG/S
BLOFOOT6
BLOFOO77
BLOF0078
BLOF0079
BLOF0080
BLOFOO81
BLOF0082

CYB200GO
CyB20001
CYB200G2
CYB20003
CYB20004
CYB2000S
CYB20006
cymzo007
CYB20008
CYB200CY9
cyB20C10
cys20011

CAN200CO
CAN20001
CAN20002
CAN20003
CAN20004
CAN20005
CAN20006
CAN200C7
CAN20GO8
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// ouP
®DELET
«STORE

/7 JoB
/7 FOR
eLIST
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NQ=+1

K=1

D0 1 I=1,N

D0 1 J=1,I

E(K)=AA(IL,J)

K=K+1

CALL JACOZ(E+D,AMBDA,N,NQ)
K=1

DO 2 I=1,N
DO 2 J=1,N

AA(T,J)=D(K)

K=K+]

DO 3 I=1,N

WRITE (M, B0) T AMBDA(T) s (AALTd),J=1,N)
RETURN

END

E CAN2
WS UA  CaN2

ALL

®UNE WURD INTEGERS

SEXTEN

901

100

105

110
115
120

125

135
140
145

150
155

DED PRECISION

SUBROUTINE JACD2(A,B,C,NAA,NQ)
DIMENSION A(4),8(4),C(2)
FORMAT(25H CIGENVALUE NOT CONVERGED
M=5

LOOPC=0

NA=NAA

NN=(NA®(NA+L))/2

IF (NQ) 120,100,100

K=1

D0 115 I=1,NA

DU 115 J=1,NA
IF(I-J)105,110,105
B(K)=0.

GO TO 115

B(K)=1,

K=K+1

SuM=0,
IF(NA=1)325,310,125

K=1

AMAX=0.

D0 155 I=1,NA

DO 150 J=1,I
IF(I1-J)135,145,135
IF(ABS(A(K))=AMAX) 145,145,140
AMAX=ABS (A(K))
TERM=A(K) A (K)

SUM=SUM+ TERM+ TERM

K=K+1

SUM=SUM-TERM
SUM=SQRT(SUM)
THRES=SUM/SQRT(FLOAT(NA))

)

CAN20009
CAN20010
CAN20011
CAN20012
CAN20013
CAN20014
CAN20015
CAN20016
CAN20G17
CAN20018
CAN20019
CAN20C20
CAN20021
CAN20022
CAN20G23
CAN20024
CAN20025
CAN20026
CAN20027

JACD2000
JACO2001
JACD2002
JACD2003
JACD2004
JACD2005
JACO2006
JACD20C7
JACD2008
JACD2C09
JACOZ2010
JACOD2C11
JACD2012
JACD2013
JACD2014
JACO2015
JACD2016
JACD2017
JACD2018
JACD2019
JACD2020
JACD2G21
JACD2022
JACD2023
JACDO2024
JACD2025
JACD2026
JACD2027
JACD2028
JACD2629
JACD2030
JACD2031
JACO2032
JACD2033
JACD2034
JAC02035
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o

175
180

195

200

21

=]

220
225

230

24

o

245
250
255

26

o

THRSH=THRES#1.0E-08
IF(THRSH-AMAX) 165,310,310
THRES=AMAX/3.

IF(THRES-THRSH) 175,180,418
THRES=THRSH

K=2

N=0

Jo=1

DO 270 J=2,NA

JO=JD+J

Ji=J-1

1D=0

DO 265 1=1,J4J

ID=ID+I

IF(ABS(A(K))-THRES) 265,265,195
N=N+1
ALPHA=(A(JD)-A(ID))/(2.#A(K)])
BETA=1./(1.+ALPHASALPHA)
RODT=1.0+4AHS(ALPHA) e SQRT(BETA)
IF(ALPHA) 205,209,200
SSQ=0.5*BETA/ROOT
CSQ=0.5*R00T

Gu 1O 210

CSQ=0.5¢8BETA/ROOT
$53=0.5+R00T

CC=SQRT(CSQ)

$==-SQRT(55Q)

TWOSC=CCeSe2,
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TEMPA=CSQeA(ID)+TWOSCeA(K) +SSQeA(ID)
A(JD)=CSQeA(JD)-TWOSCeA(K)+SSQeALID)

A(ID)=TCMPA

AlK) =0,

KA=JD-J

KB=ID~1

KC=NA®([-1)

KD=NA® (J=1)

DO 260 L=14NA

KC=KC+1

KD=KD+1
TCMPA=CC#B(KC)+SeR(KD)
B(KD)==S#B(KC)+CCeB(KD)
B(KC)=TEMPA
IF(I-L)230,220,245
KB=KB+1

KA=KA+1

GO TO 260

KB=KB+L~1
IF(J-L)240,225,250
KA=KA+L~-1

G0 TO 255

KB=KB+1

KA=KA+1
TEMPA=CC»A(KB)+SeA(KA)
A(KA)==SeA(KB)+CCeA(KA)
A(KB)=TEMPA

CONTINUE

JACD2036
JACD2037
JACD2038
JACD2039
JACD2040
JACO2041
JACD2042
JACO2C43
JACD2044
JACD2G45
JACD2046
JACO2047
JACD2048
JACO2049
JACD20SG
JACD2051
JACD2052
JACD2052
JACD2054
JACO2055
JACD2056
JACD2057
JACO2058
JACD2059
JACU2050
JACD2061
JACO2062
JACO20¢3
JACD2064
JACD2065
JACD2066
JACD2067
JACD2068
JACD2069
JACD2070
JACD2071
JACD2072
JACD2073
JACD2074
JACD2075
JACD2076
JACD2077
JACO2078
JACD2079
JACD20HK0
JACD2081
JACD2062
JACD2043
JACD2084
JACD2085
JACD20E6
JACD2087
JACD2088
JACD20CE9
JACD2090
JACD2091
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265 K=K+1 JACD2092
270 K=K+l JACD2093
LUDPC=LOOPC+1 JACD2094
IF(LOOPC-50)275,305,305 JACD2095

275 IF(N-NN/8)280,280,180 JACD2096
280 IF(THRES-THRSH)285,300,285 JACD2097
285 THRES=THRSH/3. JACD2098
IF(THRES-THRSH) 295,180,180 JACD2099

295 THRES=THRSH JACD2100
GO TO 180 JACOD21C1

300 IF(N)180,310,180 JACD2102
305 WRITE(M,901) JACD2103
310 LL=0 JACO2104
00 320 L=1,NA JACD2105
LL=LL+L JACD210e

320 C(L)=A(LL) JACO2107
325 RETURN JACO2108
END JACO21C9

/7 nup JACD2110
*DELETE JACO2 JACD2111
#STORE WS UA  JACO2 JACO2112
/7 JOB BEIG20CO
/7 FOR BE16200C1
eLIST ALL BEIG20L2
SUNE WORD INTEGERS BEIG2203
SEXTENDED PRECISION BEIG2004
«10CS(1403 PRINTER) BEIG200S
*10CS(2501 READER) BEIG2006
*NAME BEIG2 BEIG20O7
DIMENSION BA(12,412),2(2),5(2),A3(2),COE(6),VI6) BEIG20C8
COMMON Y(120),R0120) ¢4X( 3046,2)4T(6)4B(642)sNSyNREPS,TITLI12),1D,XBEIG2009
1X(7)4SD(5) 4A4(2) 4 XY(182) 4MNyNI+YS,V1(2)4sALAMD(2),PRFP(2,2) BEIG2010

89 FORMAT(1H0,8X,12HEIGEN VALUES,10X,21HCIGEN VECTORS AS ROWS/) BEIG2C11

A8 FORMAT(1HOELl.4,3H=YS3X) BEIG20C12

B7 FURMAT(1HO,2(E1l.442H=XI1,1HS)) BEIG2013

86 FURMAT(14,3F10.3,4F15.3) BEIG2014

85 FORMAT(1HO,1Xs18HTABLE OF RESIDUALS) BEIG2015

82 FURMAT(1H112A6) BEIG2016

Al FORMAT(LHO5Xy3HY =4E15.643H = 42(2H +4E15.692H ZyI143H SQ)e/y) BEIG2017

80 FORMAT(LHO,7X,5HN OBSSXSHR OBS3XBHESTIMATELLX11HVALUES OF Z1BX13HFBEIG2018
1ACTOR LEVELS/) BEIG2019

79 FORMAT(54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al =FBBEIG2020
l.4y6H A2 =FB.4) BEIG2C21

77 FORMAT(29HO CENTRE OF RESPCONSE SURFACE +/4) BEIG202?

78 FURMAT( 52H0 CANONICAL REGRESSION (Z ARE CANONICAL VARIABLES),/)BEIG2023
M=5 BEIG20Z4
N1=NS/NREPS BEIG2025

DU 9 KK=1,2 BEIG2026
WRITE(M,82)TITL BEIG2027

D0 5 I=1,2 BEIG20z8

GO TO (7,8),KK BEIG2029

7 A3l1)=1.0 BEIG2030

GO TO 5 BEIG2N31

8 A3(1)=A4(1) BEIG203?

5 CONTINUE BEIG2033
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GO TO (142)4KK
WRITE (M, 79)A3

DO 29 J=1,4

COE (J) =B (JyKK)

VI(J)=COE (J)

COE(5) =B (64KK)
COE(6)=B(5,KK)

V(5)=COE(5)

V(6)=C0E(6)

NFAK =2

KP=NFAK+2

DO 32 1=1,NFAK

00 32 J=1,1

IF(1-J)31,30,31

PREP (14J)=VIKP)

G0 T0 32
PREP(I4J)=VIKP)#0.5

PREP (Jo 1) =PREP (T 4J)

KP=KP+el

DO 33 I=1,VFAK
VII)==V(I+1)#0.500

DO 34 I=1,NFAK

DO 34 J=1,NFAK
BA(T,J)=PREP(1,J)
WRITL (M, 77)

CALL MATV(BA,NFAKV41,DET)
YS=COE(1)

DO 44 I=1,NFAK
YS=YS+0.50V (1) eCOE(T41)

11=1

12=2

D0 3 I=1,2

M1=V(1)/ABS(V(I))
S(I)=ABS(V(1))ee(1.0/A3(1))eM]
WRITE (MyB7)(S(1)y141=1,NFAK)
Y1=CY32(Y¥S5,100.0)

WRITE (M,88) Y1

WRITE(M,89)

CALL CAN2(PREP4ALAMD,NFAK)
WRITE (M,78)

WRITE (MyB1)YS, (ALAMD (J) yJyJ=1,NFAK)
WRITE (My85)

WRITE (M,80)

D0 18 J=14NL

YPRED=YS

RD=0.0

YD=0.0

DO 16 [=1,NFAK

2(1)=0.0

DO 16 L2=1,NFAK
ZOI)=Z(1)+(X(J,L2414KK)=VIL2))PREP(1,L2)
DO 17 L1=1,NFAK
YPRED=YPRED+(Z(L1)®e2)sALAMD(LL)
DO 6 K=1,NRCPS

K1=(K-1)eN1+J

RO=RD+R (K1)

BEIG2034
BEIG2035
BEIG2036
BEIG2037
BEIG2038
BEIG2039
BEIG2040
BEIG2041
BEIG2042
BEIG2043
BEIG2044
BEIG2045
BE1G2046
BE1G2047
BEIG2048
BEIG204S
BEIG2CS0
BEIG2CS1
BEIG2052
BEIG2053
BEIG2054
BEIG2055
BEIG2056
BEIG2057
BEIG2058
BEIG2059
BEIG2060
BEIG2061
BEIG2062
BEIG2063
BEIG2G64
BEIG2065
BEIG2066
BEI1G2067
BEIG2068
BEIG2069
BEIG2070
BEIG2071
BEIG2072
BEIG2073
BEIG2074
BEIG2075
BEIG2076
BEIG2077
BEIG2078
BEIG2079
BEIG2080
BEIG2081
BEIG2082
BEIG20E3
BEIG20E4
BEIG2085
BEIG2086
BEIG2087
BEIG2088
BEIG2089
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o

YO=YD+Y (K1)
YPRED=CYB2(YPRED,YD)
00 4 II=1,2
SUIE)=X(J, 1141 ,KK)ee(1.0/A3(11))
WRITE(M,86)J,YD 4RO YPRED, (Z(1)s1=1,NFAK) (S(ID),11=1,2)
D0 46 I=1,2
vitn=vin
CALL CBRS2(KK)
GO TO (10411),KK
10 IF(A4(1))9,11,9
CONTINUE

11 IF(10-98)12,12,13

12 CALL EXIT

13 CALL LINK(BRSL2)

END

/7 oup
*DELETE REIG2
*STORE WS UA  RLCIG2

« &

4

o

o

/7 Jos

// FOR

*LIST ALL

*ONE WORD INTEGERS

*EXTENDED PRECISION
SUBROUTINE CBRS2(KK)

BEIG2050
BEIG2091
BEIG2092
BEIG2093
BEIG2094
BEIG2095
BEIG2096
BEIG2097
BEIG2098
BEIG2099
BEIG2100
BEIG21ul
BEIG2102
BEIG2103
BEIG2104
BEIG2105
BEIG2106
BEIG2107

CBRSZ000
CBRS2001
CBRS20UL2
CBRS2003
CBRS20C4
CBRS2005

CIMENSTON A3(2),YCONT(10) 4ZLIM(2) 4XH(40)4XV(40),YPL(5),XP1(5),YCONCERS2006

11(10),YP(400),XP(400)

CBRS20C7

COMMON Y(120),R(120)4X( 324642)3T(6)4B(12) 4Ny IREP,TITL(12),1D,XX(7CBRS2008

1)4SD(5) 4A&(2) yXY(182) ¢MNyNT,YSoXCNTR(2) 4 ALAMD(2),AVECT(2,2) CBRS2009
90 FORMAT(62HLIMAGINARY POINT CALCULATED, TRY CONTOURS CLOSER TO THE CBRS2010
1CENTRE) CBRS2011
89 FURMAT(64HOSADDLE EXISTS =~ CONTOUR POINTS PLOTTED IN UNTRANSFORMCBRS2012
1ED UNITS//5(12X4FB.243X)/5(10X2HX19X2HX2)) CBRS2C13
85 FORMAT(61HLIMAGINARY POINT CALCULATED - CONTOUR ON WRONG SIDE OF CCBRS2014
1ENTRE) CBRS2015
82 FORMAT(12F6.2) CBRS2016
81 FORMAT(2X,5(2X4F10.2+1X4F10.2)) CBRS2017
RO FORMAT(54HOPOWFR TRANSFORMATIONS GF INDEPENDENT VARIABLES - Al =FBCBRS2018
la4y6H A2 =FB.4) CBRS2019
83 FORMAT(1H112A6) CBRS2020
79 FORMAT(1HO,10X,54HDATA FOR PLOTTING OF 5 CONTOURS IN UNTRANSFORMEDCBRS2021
1 UNITS//5(12X4FB42,3X)/5(10X2HX19X2HX2)) CBRS2022
L=8 CBRS2023
M=5 CBRS2024

GO TO (748) KK CBRS2025

7 READ(L+82)YZONL,2LIM CBRS2026
DO 29 I=1,10 CBRS2027

29 YCONT(I)=ALOG(YCONL(I)/(100.0-YCONL(I))) CBRS2028
D0 9 I=1,2 CBRS2029

9 A3(1)=1.0 CBRS2G30
GO TO 10 CBRS2031

8 0O 13 I=1,2 CBRS2032
13 A3([)=A4(1) CBRS2G33
10 VO 4 I=1,2 CBRS2024
4 ZLIM(I)=ZLIM(I)weA3(]) CBRS2035
CBRS2036

D0 61 I=1,400
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XP(1)=0.0

YP(I)=0.0

NSWCH=0

NSAD=0

KCY=0

IH=1

Iv=2

N1=ALAMD(IH) /ABS(ALAMD(IH))
N2=ALAMD(IV)/ABS(ALAMD(IV))
NSIGN=N1eN2
IF(NSIGNI11,411,40

NSAD=1

IF(NL140,40,14

10UM=1H

IH=1V

1v=IDuM

NSWCH=1

CONTINUE

KCY=KCY+]l
ARG=(YCONT(KCY)=YS) /ALAMD(IH)
1F(ARG)101,10C1,102
WRITE(M,85)

GO TO 43

ZFRST=SQRT(ARG)
LEND=ZLIM(IH)-ZFRST
XH{1)=ZFRST

xv(1)=0.0

THETA=0.0

DO 1 I[=2,10
THETA=THETA+0.15710
IF(NSAD)S51,51,+52
XH{I)=ZFRST#COS(THETA)

GO TO 53
XH(I)=ZFRST+ZEND~ZENDeCUS(THETA)
ARG=(YCONT(KCY)=YS=ALAMD(IH) #(XH(I)ee2))/ALAMD(IV)
IF(ARG)124,103,103
WRITLC(M,90)

GO TU 43

XV(I)=SQRT(ARG)

IL=42-1

XHUIL)=xH(T)

XVIIL) ==XVI(T)

CONTINUE

IF(NSAD)54,54,55

XH(11)=0.0
ARGG=(YCONT(KCY)~YS) /ALAMD(IV)
XV(11)=SQRT(ARGG)

GO TO 56

XH(11)=ZLIM(IH)
ARG=(YCONT(KCY)~YS-ALAMD(IH)e(XH{I)ee2))/ALAMDLIV)
XVI{11)=SQRT(ARG)

DO 2 1=12,21

LL1=22-1

11=42-1

XHUI)==XH(LLL)
XVII)=XV(LL])

CBRS2037
CBRS2038
CBRS2039
CBRS2040
CBRS2041
CBRS52042
CBRS2043
CBRS2044
CBRS2045
CBRS2046
CBRS2047
CBRS2048
CBRS2049
CBRS2050
CBRS2051
CBRS2052
CBRS2053
CBRS2054
CBRS2055
CBRS2056
CBRS2057
CBRS2058
CBRS2059
CBRS2060
CBRS2061
CBRS20¢2
CBRS2063
CBRS2064
CBRS2065
CBRS2066
CBRS2067
CBRS2068
CBRS2069
CBRS207N
CBRS2071
CBRS2072
CBRS2073
CBRS2074
CBRS2075
CBRS2076
CBRS2077
CBRS2078
CBRS2079
CBRS2080
CBRS2081
CBRS52062
CBRS20€&3
CBRS2084
CBRS2085
CBRS2086
CBRS2087
CBRrRS2088
CBRS2089
CBRS2090
CBRS2091
CBRS2092
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XHOID)=XH(1)

XVID) ==xVIiI)

XV(31)=-xv(ll)

XH(3L)=xH(1l1)

IF(NSWCH)31,31,32

Ii=1v

12=1H

DU 33 I=1,40

XDUM=XH(T)

XH(D)=XV(I)

XV(I)=XDUuM

GU TO 69

I1=1H

12=1v

00 41 I=1,40

L=(KCY-1)e40+1
XPIL)=AVECT(I1,11)@xXH(I)+AVECT(I2,11)eXV(I)+XCNTR(I1)
YP(L)=AVECT(I1,12)@XH(I)+AVECT(I2,12)eXV(I)¢XCNTR(I2)
IF(KCY=-5)40,434,34
IF(NSAD-1)35,47,47
IF(KCY-10)48,35,35
IF(KCY=-5140,36,40

IF(NSWCH) 38,38,39

NSWCH=1

GO TO 37

NSWCH=0

1DUM=1H

IH=1V

1v=1DUM

GU TO 40

WRITE(M,83)TITL

GO TO (546)4KK

WRITE(M,30)A3

WRITE(M,79) (YCONL(I) 40=1,5)

DO 3 I=1,40

DO 49 J=1,5

Ll=(J-1) w40+l

XPl(J)=xP(L])

YPL(J)=YP(L])

DO 12 J=1,45
N2=XPL{J)/ABS(XPL(J))
XPL(J)=ABS(XPL(J))#a(1.0/A3(1))eN2
N2=YPL1(J)/ABS(YPL(J))
YPL(J)=ABS(YPL(J))ee(1.0/A3(2)) N2
WRITE(My81) (XPLIJ),YPL(J)4J=145)
IF(NSAD)43,43,44

WRITE(M,83)TITL

WRITE(M,89) (YCONL(I),1=6,10)

D0 42 1=1,40

DU 59 J=1,5

L1=200+(J-1)#40+1

XP1(J)=xP(LL)

YPL(J)=YP(LL)

D0 18 J=1,5
N2=XPL(J)/ABS(XP1(J))
XP1UJ)=ABS(XP1(J))ee(1.C/A3(1))eN2

CBRS2093
CBRS2094
CBRS2095
CBRS2096
CBRS2097
CBRS2098
CBRS2099
CBRS2100
CBRS2101
CBRS2102
CBRS2103
CBRS2104
CBRS21C5
CBRS2106
CBRS21C7
CBRS21C8
CBRS2109
CBRS2110
CBRS2111
CBRS2112
CBRS2113
CBRS2114
CBRS2115
CBRS2116
CBRS2117
CBRS2118
CBRS2119
CBRS2120
CBRS2121
CBRS2122
CBRS2123
CBRS2124
CBRS2125
CBRS2126
CBRS2127
CBRS2128
CBRS2129
CBRS2130
CBRS2131
CBRS2132
CBRS2133
CBRS2134
CBRS2135
CBRS2136
CBRS2137
CBRS2138
CBRS2139
CBRS2140
CBRS2141
CBRS2142
CBRS2143
CBRS2144
CBRS2145
CBRS2146
CBRS2147
CBRS2148
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18 YP1(J)=ABS(YPL(J))we(1.0/A3(2)) N2
42 WRITE(MyBL)(XPLIJ),YPLIJ)J=1,5)

43 RETURN
END
/7 DUP
*DELETE
*STORE

WS

ua

CRRS2
C8RS2

CBRS2149
CBRS2150
CBRS2151
CBRS2152
CBRS2153
CBRS2154
CBRS2155
CBRS2156
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*LIST ALL
*ONE WORD INTEGERS
*EXTENDED PRECISION
#[10CS(2501 READER)
#10CS(1403 PRINTER)
*NAME COBM2
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c
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COBM2000
cosmM2001
coBM2002
COBM2003
COBM2004
coBM20CS
COBM2006
COBM2007
coBM2008

THIS PROGRAM ANALYZES BINOMIAL COUNT DATA FROM TWO-FACTOR RESPONSE COBM2009
SURFACE EXPERIMENTS USING VARIOUS TRANDFORMATIONS WITH NORMAL THEORY. COBM2010

THE ANALYSIS OF VARIANCE, PREDICTED VALUES, AND DEVIATIONS ARE PRINTEDCOBM2011
OUT. THE ANALYSIS IS DONE FOR THE LOGIT, ODDS, PER CENT, AND ARCSINE CORM2012
TRANSFORMATIONS FOR BOTH LINEAR AND NONLINEAR MATHEMATICAL MODELS coBM2013
USING THE NORMAL AND BINOMIAL LIKELIHOOD FUNCTIONS. VALUES OF ALL COBM2014
POWER TRANSFORMATIONS MUST BE SUPPLIED. coem2015
CoBM2016

THE DATA DECK FOR BRSL2 MAY BE USED, WITH A DIFFERENT CONTROL CARD.COBM2017
coem2c18

SUBROUTINES CALLED CoBM2019
COBM2020

ARSIN = CALCULATES ARCSINE CORM2024
MATV = INVERTS MATRICES UP TU 12 BY 12 copmM2021
ORTH =~ CALCULATES NORMAL ORTHOGONAL POLYNOMIALS coBmM2022
TRANS - BACKTRANSFORMS VARIOUS NORMAL TRANSFORMATIONS coBM2023
CoBM2025

MAKEUP OF DATA DECK COBM2026
coBMz027

1.TITLE CARD = (12A6) COBM202Z8
2.CONTROL CARD = (1X4212410F5.3) COBM2029
12 - NUMBER OF TREATMENT COMBINATIONS COBM2030

12 - NUMBER OF OBSERVATION SETS coBmM2031
F5.3 - POWER TRANSFURMATION OF DEPENDENT VARIABLE FOR ODDS NORMAL COBM2C32
F5.3 - POWER TRANSFORMATIOUN OF DEPENDENT VARIABLE FOR PER CENT CORM2033
NORMAL COBM2034

8F5.3 - PAIRS OF POWER TRANSFORMATIONS FOR INDEPENDENT VARIABLES COBM2035

FOR LOGIT, ODDS, PER CENT, AND ARCSINE NORMAL MODELS. coem2036
3.TREATMENT COMBINATIONS IN PAIRS - (16F5.3) COBM2037
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION copM2038
ONE SET PER CARD - (4F6.3) CopM2039
5.99 IN COLS. 79-80 INDICATES END OF DATA, ANOTHER DECK TO FOLLOW COBM2040
98 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK COBM2041
6.REPEAT 1. TO 5. AS REQUIRED COBM2042
CORM2043

2

191
190
189
188
186
185
184

DIMENSTUN A2(2,4),X(30,6),Y1(8),Y2(120),A1(2),22(30),55X(12,12),5SSCOBM2044
LXY(12),Y3(30),SSR1(6),SLR1(6),55R2(2),SLR2(2),RLR2(2),RSR2(2),RLRICOBM2045

(6) yRSR1(6),Y4(30,42),4Y5(30,4,2)

CUMMON Y(120),R(120) W(30,6),Z(12)4N,IREP,TITL(12),1DsU(12),A3(3)
FORMAT(4HO X15X2HX25X12HLINEAR MODEL/)

FORMAT (4HO X15X2HX25X16HNON-LINEAR MODEL/)

FORMAT(2F7.3,5C14.6)

FORMAT (32HOPREDICTED VALUES AND DEVIATIONS)

FORMAT (1HO24XBHLOG L(B)BXBHLOG R(B)BXBHLOG R(N))

FORMAT (L1HOTREATMENTS10X3C16.8)

FORMAT(11H REGRESSINN1OX3E16.8)

COBM2046
COeM2047
CUBM2048
COBM2049
C08M2050
coBM2051
CuBM2052
COBM2053
COBM2054




- 138 -

183 FORMATI(BH LINEARL13X3E16.8) COBM2055
182 FORMAT(12H X1 LINEAR9X3C16.8) COBM2056
181 FORMAT(12H X2 LINEAR9X3E16.8) COBM2057
180 FURMAT(1lH QUADRATICLOX3El6.8) COBM2058
99 FORMAT(11H X1 QUAD.10X3t16.8) C0BM2059
98 FORMAT(11H X2 QUAD.10X3cl6.8) COBM2060
97 FORMAT(7H X1#X214X3E16.8) COBM2061
96 FORMAT(20H LACK OF FIT OF REG.1X3E16.8) coBM2062
95 FORMAT(21H LACK OF FIT OF MODEL2E16.8) COBM2063
94 FORMAT(L1IH REPLICATES10X2E16.8) COBM2064
187 FORMAT(12H CUMMUN MEAN9XEL6.8) CORM2065
93 FORMAT(24 HONON-LINEAR MUDEL Al = F7.4,6H A2 = F7.4,5H C = F7.4) COBM2066
92 FORMAT(24 HONON-LINEAR MODEL Al = F7.4,6H A2 = FT7.4) COBM2067
91 FORMAT(13HOLINEAR MDDEL) Coem2068
90 FORMAT(58HOANALYSIS OF BINOMIAL DATA SINISORT(R/N)) TRANSFORMATICOBM2069
10N) cosmM2G¢70
89 FORMAT(5BHOANALYSIS OF BINOMIAL DATA 100«R/N TRANSFORMATICOBM2071
10N) coBM2072
88 FORMAT(58HOANALYSIS OF BHINO“IAL DATA R/ (N=R) TRANSFORMATICOBM20G73
10Nn) CuBM2074
87 FDRAAT(5HHOANALYSIS OF BINOMIAL DATA LOG(R/ (N=R)) TRANSFORMATICOBM2075
10N) COBM20G76
86 FORMAT(66HOINCNRRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXTCOBM2077
1 DATA DECK) CUBM2078
85 FORMAT(8F6.3,30X,12) COBM2079
B4 FORMAT(16F5.3) COBRM2080
B2 FORMAT(1X,212,10F5.3) COBM2081
Al FORMAT(1H112A6) COBM2082
B0 FURMAT(12A6) CUBM20&3
L=8 COBM20t4
M=5 COBM2085

1 READI(L,80)TITL coem2086
READ(LyB2INLyTREP, (AL(K) 4K=142)y ((A2(T4J)01=1,2)4d=1,4) COBM20&7
READ(L o 84) ((W(I,J)4J=2,3),1=1,N1) coBM2088
1=0 COBM2089

2 [=1+1 COBM2C90
READ(L,85)Y1,1D COBM2091
TF(ID-98)3,4,4 COBM2092

3 IR=2#IREP COBM2093
DO 5 I1=141IR,y2 COBM2094
K=Nle(I1-1)/2+1 COBM20Y5
RIK)=YL(II+1) COBM2096

5 Y(K)=YL(II) COBM2097
GO TO 2 COBM2098

4 N2=I-1 COBM2099
TF(N1-N216,7,6 COBM210C

6 WRITE(M,B86) Copm2101
IF(ID-98)1,8,1 COBM2102

7 N=N1=IREP COBM21C3
SL=C.0 COBM2104

D0 12 K=1,N COBM2105
IF(R(K))12,12,68 COBM2106

68 IFIY(K)I-R(K))12,12,469 COBM2107

69 SL=SL+(Y(K)+0.5)#ALOG(Y(K))=(R(K)+0.5)#ALOGIR(K))=(Y(K)-R(K)+0.5)eCOBM2108
LALOG(Y(K)=R(K))#(1.0/R(K)+1.0/(Y(K)=R(K))=1.0/Y(K))/12.0-ALOG(6.28COBM2109
23185)%0.5 coBM2110




72
73
16
74

70
75

71
10

27
67
15
112

113
114

18
16

21
22
23

24
20
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CONTINUE

SLA=SL

SLB=SL

D0 10 I=1,N1

SA=0.0

$8=0.0

D0 11 J=1,IREP

K=Nle(J-1)+1

SA=SA+R(K)

SB=SB+Y(K)

DU 10 J=1,IREP

K=N1le(J-1)+1

IF(SA)T6,76,72
IF(SB=-SA)T6,76,73
SLB=SLB+R(K)#ALOG(SA/SBI+(Y(K)-R(K))*ALOG(1.0-SA/SR)
IF(R(K))T74,74,70
R(K)=10.0e%(~10)

G0 Tu 10
IF(Y(K)=RIK))ITS,75,71
RIK)=Y(K)#{1.0-10.0ee(~10))
G0 TO 10
SLA=SLA#R(K)®ALOGIR(K)/Y(K))+(Y(K)=R{K))®ALOG(1.0-RI(K)/Y(K))
CONTINUE

DU 100 KK=1,4
WRITE(M,BLITITL

D0 13 JJul=1,2

GO TO (67,27),JJ1
IF(A2(1,KK))67,13,67

GO TU (14415,15,14) KK

GO TO (112,113),J41

A=1.0

GO TO 114

A=Al(KK-1)

8=0.0

DO 16 K=1,N

GO TO (14,17,13,14) KK
Y2(K)=R(K)/(Y(K)=R(K))

GO TO 16
Y2(K)=100.08R(K) /Y (K)
B=B+ALOG(Y2(K))/N

B=EXP(B)

23=0.0

DO 20 I=1,N1

22(1)=0.0

DO 20 J=1,IREP

K=Nle(J-1)+1

GO TU (21422422423)4KK
Y2(K)=ALOG(R(K)/(Y(K)=R(K)))
GO 7O 24
Y2(K)=(Y2(K)weA~1,0)/A/Bee(A-1.0)
GO TU 24
Y2(K)=ARSINISQRT(R(K)/Y(K)))
23=73+Y2(K)/N
22(1)=22(1)+Y2(K)/IREP
§57=0.0

§570=0.0

coBM2111
CoBM2112
coBmM2113
coBM2114
CoBM2115
COBM2116
coBmM2117
CORM2118
COoBM2119
coBM2120
coBM2121
COBM2122
coem2123
CORM2124
coBM2125
coBM2126
coBmM2127
cosM2128
coBM2129
coem2130
CopmM2131
CORM2132
CORM2133
COBM2134
COEM2135
COBM2136
coBM2137
COBM2138
CDRM2139
CoBM2140
COBM2141
CORM2142
CUBM2143
COBM2144
COBM2145
COBM2146
COBM2147
CoRM2148
COBM2149
COBM2150
COBM2151
coBM2152
COoBM2153
COoBM2154
COBM2155
CORM2156
COBM2157
coem2158
coBM2159
COBM2160
cosM2161
COBM2162
CoBM2163
COBM2164
COBM2165
COBMZ166
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DO 19 I=1,N1
SST=SST+(22(1)~Z23)we2e[REP
DO 29 J=1,IREP

K=N1e(J-1)+1
SSTO=SSTU+(Y2(K)=23)ee2
Z2(1)=TRANSIKK,22(1) 4A,B)
SSE=SSTU-SST
Z3=TRANS(KK,23,A,8)

SLN=SL

SLT=SL

DO 26 I=1,N1

D0 26 J=1,IREP
¥5(14J44J1)=0.0
K=Nle(J=1)+1
SLN=SLN+R(K)®ALOG(Z2(I))+(Y(K)=R(K))eALOG(1.0-22(1))
SLT=SLT+R(K)*ALOG(Z3)+(Y(K)=R(K))*ALOG(1.0~23)
D0 77 I=1,2

GO TO (78,79),4J1

A3(I)=1.0

GO TO 77

A3(1)=A2(1,KK)

CONTINUE

DO 9 I=1,N1

X(l,1)=1.0

DO 25 J=2,3
X(1yJ)=WilyJ)eeA3(J-1)
X(I4J¢2)=X(1,J)eX(I,J)
X(146)=X(1,2)eX(1,3)

CALL ORTH(X)

DO 115 I=1,6

SSXY(1)=0.0

DU 115 J=1,6

SSX(1,J)=0.0

D0 30 I=1,6

DO 30 IT=1,N1

DU 117 JJ=1,IREP
K=N1w#(JJ=1)+I1
SSXY(I)=SSXY(T)#Y2(K)eX(T1,1)
DO 30 J=1,6
SSX(ILyJ)=SSX(TyJ)¢X(TI41)#X(I1,J)®IREP
CALL MATVI(SSXy6,5SSXY,14DET)
SSR=0.0

DU 31 I=1,N1

Y¥3(1)=0.0

DO 32 J=1,6
Y3(I)=Y3(1)+SSXY(J)eX(I,J)
Ya(l,JJ1)=Y3 (1)

DO 31 J=1,IREP

K=N1#(J=1)+1
Y5(14JyJJ1)=Yall,JJ1)=Y2(K)
SSR=SSR+(Y3(1)-Y2(K))=e2
SLR=SL

DO 33 I=1,N1
Z4=TRANS(KK,Y3(1),4,B)

DO 33 J=1,IREP

K=Nle(J=-1)+]

coBmM2167
coBM2168
COBM2159
coemM2170
coBM2171
cosmM2172
CoBM2173
COBM2174
COBM2175
COBM2176
coBM2177
coBmM2178
COBM2179
COBM2180
coem2181
coemM2182
CORM2183
COBM2184
CORM2185
COBM2166
coBM2187
coBM2188
cosm21e9
COBM2190
coemM2191
coBmM2192
COoBM2153
C0oBM2194
COBM2195
cosM2196
COBM2197
coBmM219e
coBM2199
COBM220G0
COBM2201
CORM2202
COBM2203
COBM2204
cosM22C5
COBM2206
coBM2207
coBmM22c8
coBM2209
COBM2210
coBM2211
coBmM2212
CORM2213
coBM2214
cogv2215
CoBM2216
cosmM2217
coRM2218
COBM2219
cosmM2220
COBM2221
coBmM2222
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SLR=SLR+R(K)®ALOG(Z4)+(Y(K)=R(K))®ALOG(1,0-24)
DO 35 1=2,6

DU 116 J=1,+6

SSXY(J)=0.0

DO 116 Il=1,6

SSX(I11,4)=0.0

J1=0

DO 34 J=1,6

IF(I-J)36,34,36

Jl=Jl+1

DO 118 JJ=1,N1

D0 119 Kl=1,IREP

K=N1s (K1=1)+JJ
SSXY(J1)=SSXY(JL)+Y2(K)eX(JJsd)
111=0

DO 38 II=1,6

IF(I1-1)37,38,37

T11=IT1+1
SSX(ITL,J1)=SSXUIIL,J1)4X(JJoI1)eX(JJsJ)eIREP
CONTINUE

CUNTINUE

CUNTINUE

CALL MATVISSXs5,SSXY,1,DET
SSR1(I)=J.0

DO 40 J=1,N1

¥3(J)=0.0

K1=0

DU 41 K=1,6

IF(I-K)42,41,42

K1=K1+1
Y3(J)=Y3(J)+SSXY(KLIeX(JyK)
CONTINUE

DU 40 II=1,IREP

K=Nle(11-11+J
SSRL(T)=SSRLIII+(YI(J)-Y2(K))we2
SLRL(I)=5L

DU 35 J=1,N1
24=TRANS (KK, Y3 (J) 4A,R)

DO 35 J1=1,IREP

K=Nle(J1=1)+J

SLRL(T)=SLRL(T)I+R(K)®ALOG(Z4) ¢ (Y(K)=R(K))®ALOG(1,0-74)

D0 44 II=1,2

DU 120 I=1,6
SSXY(1)=0.0

DO 120 J=1,6
SSX(1,J)=0.0

11=0

DO 43 I=1,6
IF(I-11%2)45,43,45
IF(I-T11%2-1)46,43,46
I1=11+1

DO 121 JJ=1,N1

DO 122 JK=1,IREP
K=N1le(JK=1)+JJ
SSXY(IL)=SSXY(IL)+Y2(K)eX(JJ,1)
J1=0

coBmM2223
CuBM2224
coBM2225
COBM2226
coem2227
coBmM2228
COBM2229
COBM2230
CORM2231
CoemM2232
co8M2233
CopM2234
COBRM2235
CoBM2236
CoBM2237
coBm2238
CORM2239
COBM2240
COBM2241
CORM2242
CUBM2243
COBM2244
COBM2245
COBM2246
COBM2247
CoBM2248
COBM2249
COBM2250
COBM2251
CORM2252
CoBM2253
COBM2254
COBM2255
CORM2256
coBM2257
COBM2258
C0BM2259
cosm2260
CDBM2261
COBM2262
COBM2263
COBM2264
COBM2265
coBM2266
COBM2267
COBM2268
COBM2269
coBM2270
coBM2271
coBM2272
coBM2273
COoBM2274
copM2275
COoBM2276
COBRM2277
cosmM2278
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DO 47 J=1,6
IF(J-1122)48,47,48
TF(J=1102-1)49,47,49
Jl=J1+1
SSX(I1,J1)=SSXIIL4J1)eX(JJs1)eX(JJsJ)eIREP
CONTINUE

CUNTINUE

CONTINUE

CALL MATV(SSXy4,SSXY,1,DET)
SSR2(I11)=0.0

DO 51 J=1,N1

Y3(J)1=0.0
11=0
DU 52 I=1,6

IF(1-1122)53,52,53

IF(I-1122-1)54,52,54
11=11+1
Y3(J)=Y3(J)+SSXY(I1)ex(J,I)
CONTINUE

DO 51 I=1,IRCP

K=Nle(I-1)+J
SSR2(1T)=SSR2(IT1+(Y3(J)-Y2(K))ee2
SLR2(I1)=SL

DO 44 J=1,N1
Z4=TRANS(KK,Y3(J),A,B)

D0 44 J1=1,IREP

K=N1e(J1-1)+J
SLR2(TI1)=SLR2(IT)+R(K)*ALOG(Z4)+(Y(K)=R(K))®ALOG(L."=24)
GO TO (59,6C),JJ1

GO TO (55456,57,58) KK
WRITE(M,87)

GO TO 61

WRITE(M,88)

GO TO 61

WRITE(M,89)

GO TO 61

WRITE(M,90)

WRITE(M,91)

GO TO &4

GO TO (62463,63,62) KK
WRITE(My92) (A2 (1,KK),I=1,2)

GO TO 64
WRITE(M;93) (A2(14KK) 41=1,42),A1(KK=1)
IF(IREP-1)28,28,83

RLT=SLT-SLN
RST=N®ALOG(SSE/SST0) /2.0
RSF=N#ALOG(SSE/SSR) /2.0
RLRP=SLB-SLA

RLR=SLT-SLR
RSR=N*ALOG(SSR/SSTO) /2.0

DO 65 1=1,2

RLRZ2(T)=SLR2(I)-SLR
RSR2(1)=N#ALOG(SSR/SSR2([))/2.0
DO 66 1=2,6

RLRL(I)=SLRL(I)-SLR
RSR1(I)=NeALOG(SSR/SSRL(1))/2.0

COBM2279
CORM22£0
coBM2281
COBM2282
CUBM2283
COBM2284
COBM2285
COBM2286
CoemM2287
CoBM2288
CoBM2289
CoBM2290
COBM2291
CoBM2292
CORM2293
CoBM2294
COBM2295
COBM2296
COBM2257
COoBM2298
CoBM2299
CoBM2300
COBM2301
coBmM2302
COBM23C3
CORM2304
C0BM2305
COBM2306
cosmM2307
coBM2308
COBM2309
CoBM2310
CoBM2311
CoBM2312
CoBM2313
COBM2314
COBM2315
COBM2316
coBM2317
cosM2318
COBM2319
COBM2320
coBM2321
coBM2322
CORM2323
CoBM2324
COBM2325
COBM2326
COBM2327
COBM2328
COBM2329
COBM2330
COBM2331
COBM2332
C0OBM2333
COBM2334
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RLF=SLR-SLN
RLN=SLN-SLB
WRITE(M,186)
IF(IREP-1)109,109,110

110 WRITE(M,185)SLT,RLT,RST

109 WRITE(M,184)SLR,yRLRyRSR
WRITE(M,183)SLR2(1)4RLR2(1),RSR2(1)
WRITE(M,182) SLR1(2) 4RLR1(2),RSR1(2)
WRITE(M,181)SLR1(3),RLRL(3),RSR1(3)
WRITE(M,180)SLR2(2)4RLR2(2),RSR2(2)
WRITE(M,99)SLR1(4)4RLR1(4%),RSR1(4)
WRITE(M,78)SLRL(5),RLR1(5),RSR1(5)
WRITE(M,97)SLR1(6),RLRL(6),RSR1(6)
IF(IREP-1)108,108,107

107 WRITE(M,96)SLN,RLF,RSF

WRITE(M,95)SLB,RLN

WRITE(M,94)SLAJRLRP

GO TO 13

WRITE(M,96)SLN,RLF

WRITE(M,187)SLT

CONTINUE

D0 123 JJ=1,2

WRITE(M,S1)TITL

GO TO (101,102,103,104),KK

WRITE(M,87)

GO TO 105

WRITE(M,88)

GO TO 105

WRITE(M,89)

GO TO 105

104 WRITE(M,90) .

105 WRITE(M,188)
GO TO (124,125),JJ

124 WRITE(M,191)
D0 106 I=1,N1

106 WRITE(M,189) (W(IosL)yL=2,3),Y401,1),(YS(1,Ks1)sK=1,4)
IF(N1-21)125,125,123

125 WRITE(M,190)
DO 126 I=1,N1

126 WRITE(My189) (W(I4L)yL=243)Y4(142)4(YS(14Ks2)sK=1,4)
GO TO 100

123 CONTINUE

100 CONTINUE

IF(1D-98)8,8,1

CALL EXIT

END

/7 ouP

*DELETE cosm2

#STORE WS UA Coem2

o
®

-
w

10

-

10

~

10

w

@

/7 J0B

// FOR

*CXTENDED PRECISION

*LIST ALL

*ONE WORD INTEGERS
FUNCTION ARSIN(X)

COBM2335
coemM2336
CORM2337
CoBM2338
COBM2339
COBM2340
COBM2341
COBM2342
COBM2343
COBM2344
COBM2345
COBM2346
COBM2347
COBM2348
COBM2349
COBM2350
CORM235]1
CoupM2352
CoBM2353
CUBM2354
COBM2355
CORM2356
CoBM2357
CoBmM2358
CORM2359
CORM2360
COBM2361
CoBM2362
CORM2363
COBM2364
COBM2365
copmM2366
COBM2367
COBM2368
CUBM2369
CORM2370
CORM2371
copmM2372
coemM2373
CUBM2374
COEM2375
coemM2376
coBM2377
COBM2378
COBM2379
COBM2380
COBM23E1
COBM2382
COBM2383

ARSINDOO
ARSINOOL
ARSINOG2
ARSINOC3
ARSINOO4
ARSINOOS



- 144 -

IF(X=1.0)3,2,1 ARSINOCE

2 ARSIN=1.5707963 ARSINOOT

GO TO 1 ARSINOOB

3 ARSIN=1.5707963=-SQRT(1.0-X)*(1.5707288~0,21211440X+0,074261X*X~0.ARSINOO9
10187293 xeXeXx) ARSINO10O

1 RETURN ARSINO11

END ARSINO12

// ouP ARSINOL3
*DELETE ARSIN ARSINOL4
*STORE WS UA ARSIN ARSINO1S
/7 JoB MATV0000
// FOR MATVOOC1
SLIST ALL MATVOOC2
*ONE WORD INTEGERS MATVO0003
*EXTENDED PRECISION MATVO004
SUBROUTINE MATVI(A,N,B,M,DETM) MATVOOUS
DIMENSION A(12412),8(12,1),PIVOT(12),IPVOT(12),INDEX(12,12) MATVOOC6
EQUIVALENCE (IRUW,JROW) , (ICLUM,JCLUM), (AMAX,T,SWAP) MATVO007
DETM=1.0 MATVO0008

DO 20 J=1,N MATVO0U9

20 IPVOT(J)=0 MATV0010

DO 550 I=1,N MATVOO11
AMAX=0.0 MATVOC12

DU 105 J=1,N MATVOO13
IF(IPVOT(J)~1)60,105,60 MATVOO14

60 DO 100 K=1,N MATVOC15
IF(IPVOT(K)-1)80,100,740 MATVOOL16

80 IF(ABS(AMAX)-ABS(A(J,K)))85,100,100 MATVOOL17

85 [ROW=J MATVOOL8
ICLUM=K MATVOCL9
AMAX=A(J,4K) MATV0020

100 CONTINUE MATVO002Z1
105 CONTINUE MATV0022
IPVOT(ICLUM) =IPVOT(ICLUM) +]1 MATV0023
IF(IROW-1CLUM) 140,260,140 MATVO0024

140 DETM=-DETM MATVO0025
DO 200 L=1,4N MATV0026
SWAP=A(IROW,L) MATV0027
ACIROW,L)=A(ICLUM,L) MATVOCZ28

200 ALICLUM,L)=SWAP MATV0029
1F(M)260,260,210 MATV0030

210 DU 250 L=14M MATVO0031
SWAP=8 (IROW,L) MATV0032
BOIROW,L)=B(ICLUM,L) MATVO0033

250 B(ICLUM,L)=SWAP MATVO0034
260 INDEX(I,1)=IROW MATV0035
INDEX(I42)=1CLUM MATVO0036
PIVOT(I)=A(ICLUM,ICLUM) MATV0037
DETM=DETMsPIVOT(I) MATV0038
ACICLUM,ICLUM)=1.0 MATV0039

DO 350 L=1,N MATV0040

350 A(ICLUM,L)=A(ICLUM,L)/PIVOT(I) MATV0041
IF(M)380,380,360 MATVO0042

360 DO 370 L=1,M MATVO0043
370 BUICLUM,L)=B(ICLUM,L)/PIVOT(I) MATVO0044




40

=)

450
460
300
550

o

63

5
710
740
750
760

// DUP
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DO 550 Ll=1,N

IF(L1-1CLUM) 400,550,400
T=A(L1,ICLUM)
A(L1,ICLUM)=0.0

DO 450 L=1,N
A(LL,L)=A(L1,L)-ACICLUM,L) T
1F(M)550,550,460

DO 500 L=1,M
BILL,L)=B(L1,L)-B(ICLUM,L) =T
CONTINUE

DO 710 I=1,4N

L=N+1-1
IF(INDEX(Ly1)=INDEX(L42))630,710,630
JROW=INDEX(L,1)
JCLUM=INDEXI(L,2)

DO 705 K=1,N

SWAP=A (K, JROW)

A(KyJROW) =A(K,JCLUM)
A(KyJTLUM) =SWAP

CUNTINUE

CONTINUE
IF(DETM-0.0000011750,750,760
DETM=0.0

RETURN

END

#DELCTE MATV

#STORE

// JoB
/7 FOR

*LIST

WS UA  MATV

ALL

*UNE WORD INTEGERS
*EXTENDED PRECISION

"

SUBRUUTINE ORTH(X)
DIMENSION W( 30,6),X( 30,6)

MATVO0045
MATVO0046
MATVO047
MATVO0048
MATVO049
MATVO050
MATVO0051
MATVO052
MATVO00S53
MATVOO0S4
MATVO0S5S
MATVO0056
MATVOOS7
MATVOCS8
MATVO059
MATVO0060
MATVOOG&1
MATVO0062
MATVOGE3
MATVOCH4
MATVO065
MATVO0066
MATVO067
MATVO068
MATVO0069
MATVOOT70
MATVO071
MATVOCT72

ORTHOO2C
URTHOOC1
ORTHO002
ORTHOCO3
ORTHOOO04
ORTHO00S5
ORTHOCC6

COMMON Y(120),R(120),2( 30,6),T(6)4B(6) Ny IREP,TITL(12),1DyX5(7),SORTHOCCT

15(5),A31(3)

M=5

N1=N/IREP

DO 14 J=2,3

X5(J-1)=0.0

DO 14 I=1,N1
X5(J=1)=X5(J=114X(14J)/N1

DU 15 J=2,3

$5(J-1)=0.0

D0 15 I=1,N1
S$5(J=1)=S5(J=1)+(X([,J)=X5(J=1))ee2
D0 1 J=2,3
§5(J-1)=SQRT(S5(J~1))

DO 1 I=1,N1

Wily1)=1.0

WL J)=(X(1,J)=-X5(J=1))/55(J-1)
DO 2 J=2,3

X5(J+1)=0.0

X5(J+4)=0.0

ORTHOOO08
ORTHOQO9
ORTHOO10
ORTHOO11
URTHOOL2
ORTHOO13
ORTHOOL4
ORTHOG15
ORTHOCL16
ORTHOOL17
ORTHOO18
ORTHOO19
ORTHO020
ORTHOO021
ORTHO022
NRTHO023
ORTHOO24
ORTHOG25
ORTHOC26
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DO 2 I=1,N1 ORTHOO27
XS(J+1)=X5(J+1)+X(1,J+2) /N1 ORTHOO28

2 XS(J+4)=X5(J+4)4X(1,4J+2) #(X(14J)=X5(J=1))/S5(J=1)/S5(J-1) ORTH0029
X5(5)=0.0 ORTHO030

00 3 I=1,Nl ORTHOO31
W(I,6)=W(l,2)0W(1,3) ORTHO032
X5(5)=X5(5)+W(l,6)/NL ORTHOO033

DO 3 J=4,5 ORTHOO34

3 WL ) =X(T ) =X5(J=1)=(X([,J-2)=X5(J=3))eX5(J+2) ORTHO03S

D0 4 J=4,5 ORTHOO36
§5(J-1)=0.0 ORTHOO37

DO 4 I=1,N1 ORTHO038

4 S5(J-1)=S5(J=1)+W(l,J)ewll,J) ORTHO039
$5(3)=SQRT(55(3)) ORTHO040
S$5(4)=SQRT(S5(4)) ORTHOO041
§5(5)=0.0 ORTHO042

DO 5 I=1,N1 ORTHOO043
S5(5)1=55(5)+(W(l,6)-X5(5))ee2 ORTHOO44

DO 5 J=4,5 ORTHO045

5 WIIsJ)=W(l,J)/55(J-1) ORTHOC46
$5(5)=SQRT(55(5)) ORTHO047

DO 16 I=1,N1 ORTHO048

16 Wil,6)=(W(I,6)-X5(5))/55(5) ORTHO0049

DO 6 I=1,N1 ORTHO050

DU 6 J=1,6 ORTHOOS51

6 X(I4J)=Wl(l,J) ORTHO052
RETURN ORTHO053

END ORTHOOS4

// DUP ORTHOO0S5
*DELETE ORTH ORTHOO56
#STORE WS UA  DORTH ORTHOOS7
// J08 TRANSCOO
// FOR TRANSOO1
*LIST ALL TRANSO002
*ONE WORD INTEGERS TRANS003
#EXTENDED PRECISION TRANSOC4
FUNCTION TRANS(I,Y,A,B) TRANSOCS

X=Y TRANSOC6E

GO TO (1424244),1 TRANSOCT7

1 TRANS=EXP(X)/(1.0+EXP(X)) TRANS008

GO TO 5 TRANS009

2 X=AwBes(A-1,0)eXx+1.0 TRANSC10
M1=X/ABS(X) TRANSOL1
X=M1#ABS(X)##(1.0/A) TRANSO12

GO TO (143,9,4).1 TRANSO13

3 TRANS=X/(1.0+X) TRANSO14

GO TO 6 TRANSOL5

9 TRANS=X/100.0 TRANSOL6

6 IF(TRANS)IT7,748 . TRANSO17

7 TRANS=10.08%(-4) s TRANSO18

GO TO 5 TRANSO19

8 IF(1.0-TRANS)10,10,5 TRANSO020

10 TRANS=1.0-10.0%%(-4) TRANSO21

GO TO 5 TRANS022

»

TRANS=SIN(X)we2 TRANSO023




5 RETURN
END
// DUP
*DELETE TRANS
*STORE WS UA TRANS
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TRANSO24
TRANSO25
TRANSO26
TRANSO27
TRANSO028
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GAMMA, PPEL

FREQUENCV DISTRIBUTION OF SILKWORM LARVA SURVIVAL
5

NN

N N

226
244
261
276
287
300

NN -

222
241
256
271
283
302
338

- N

228
244
259
275
287
299

10 100 0-0.4 40.0 2.5
ZIO 1 1 217 1 218
238 1 239 1 240 1 241
253 3 254 Z 255 1 260
270 e 211 3 2713 2 215
282 1 283 2 285 2 286
294 2 296 1 298 2 299
345 1 366 1
FREQUENCY DISTRIBUTIUN OF SILKWORM LARVA SURVIVAL
54 1 10 5108.0 0.4 40.0 3.0 5
203 S 1 215 1 218
233 1,235 1287 1 240
250 1 252 1 25 1 295
263 1 266 2 267 4 270
276 TR 2TY 2 280 2 281
297 1 289 1 291 1299
319 ISR L 327 1 330
FREQUENCY DISTRIBUTION OF SILKHDRH LARVA SURVIVAL
56 1 10 5166.0-0.4 40.0 3.0
210 215 2 218 1 226
236 l 240 2 241 e 253
254 - 1 256 1 258
270 1 an 3 213 1 274
283 2 284 1 285 3 286
293 2 294 1 296 1 298
309 1 310 2 314 1 319

SURVIVAL TIMES

12

031
082
043
u4s
036
092
044
056
022
030

030

SAMPLE DECK

FOR PROGRAMS PPE2,

-0. 76 0.1 1.0

6 043
oss 110 0712
063 045 076
066 071 062
040 029 023
049 061 124
031 035 040
071 102 038
o018 021 023
038 037 029
024 025 022
031 036 033

1
1
2
1
2
2
1

-

330

COEM

BOX AND COX (1964)

15

TIMES A

309

TIMES 9

226
243
258
273
284
304
339

TIMES C

230
248
260
219
289
300
339

BLISS (196T)

-
~
~
<

310

BLISS

228
245
259
274
285
307

- e

BLISS

233
251
261
280
291
302
345

-

e

(1967

-

(1967

- N

235
251

280
293
314

230
246
260

286
310

235
253
267
282

307
366

N

99

N

@D ) -

o

98




- 149 -

SAMPLE DECK FOR PROGRAM COPM

SUGAR BEET SURVIVAL - SNEDECOR AND COCHRAN (1967)
216 1 4 4 1.0
183
356
224
329
176
300
258
283
291
301
244
308
254
271
217
326

SAMPLE DECK FOR PROGRAM PRSL2

PINK SALMON CAUGHT IN B.C. P. WICKETT
20 1 0.001 10
19.5 217+ 5.4 219. 20.5 175. 17.2 242. 15.7 201. 11.6 210. 26.6 291. 6.8 153,
29.4 233. 17.4 210. 24.3 231. 13.8 234. 10.7 193. 11.0 172. 10.1 262. 18.5 178.
22.2 354, 17.8 278. 19.8 293. 13.2 301.

2026.

2488.

17381.

5152.

7031.

9706.
98

500 1000 1500 2000 3000 3212 3212 3212 3212 3212 40 400
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SAMPLE DECK FOR PROGRAMS COBM, COCBM

TUMORS IN MICE =  GART (1972)
81421.0 1.0 3

WO WM EN S

ENGL
4 0.0
4

12
10

236
600
407
203
591
475

1
526
272
303
217
387
276
351
585
447
522
563

SAMPLE OCCK FOR PROGRAMS BRSL2, COBM2

ISH SOLE EGGS HATCHING LINDSEY, ALDERDICE, AND PIENAAR (1970)

01 0.34 -0.55 10
1 15 12 25 4 25

10 10 10 6 40 10 40

30 6
124 203 764 183 723 212
147 697 T46 615 703 641
603 343 560 365 394 302
782 177 852 155 590 138
640 564 754 714 570 532
645 465 608 506 532 415
655 3 T42 10 743 3
467 419 484 410 606 374
478 352 590 392 459 382
710 329 611 262 700 301
681 234 647 263 801 287
553 389 564 388 604 318
542 247 521 248 591 149
650 559 603 527 548 476
671 620 497 437 771 667
530 462 545 475 556 499
680 615 581 539 561 517
704 600 656 562 723 615

20.0 30.0 40.0 60.0 B80.0

8 25 12 35 “ 35 8
6 20 10 20 6 30 10

40 20

98

98
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