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2A5(4)9COE(6)9ALAML(3) 9yPREPL1(3+3)sVVI(10)9BA(12+12)9sNNN(3)

82 FORMAT('1'12A6)

81 FORMAT(1HO#8Xs'EIGEN VALUES'+10Xs'EIGEN VECTORS AS ROWS's/»)

80 FORMAT(1HO94(E11le4s'=X"'11"'S'2X)' IN ORIGINAL UNITS')

79 FORMAT ('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES = Al ='F8.
14" A2 ='FBe4' A3 ='FB44/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABLE = C ='FBas4)

78 FORMAT('0'2(E11le49'=YS'3X)'IN ORIGINAL UNITS')

77 FORMAT(//'0 CENTRE OF RESPONSE SURFACE FOR THE PLANE X'I1'='FB842)

N1=NS/NREPS

DO 2 I=1s4

AS(I)=A4l])

GO TO (11+10)sN4

11 DO 12 I=1+4

12 A4(1)=A3(1)

GO TO 13

10 DO 5 I=144

A4(1)=1.0

13 DO 4 LL=1sN&

WRITE(3+82)TITL
GO TO (21+22)sN4

22 GO TO (23+21)sLL

21 WRITE(3+79)A3

23 DO 6 I=14N1

YDEV(1)=040
DO 6 K=1sNREPS
KK=(K=1)#N1+I

~

w

6 YDEV(I)=YDEV(I)+Y(KK)#*%A4(4)/NREPS
DO 7 I=1+10
VWI(1)=0.0
DO 7 J=1,10

7 BA(I+J)=0.0
X1(1)=1.0
DO 8 K=1sN1
DO 3 J=244
X1(J)=X(Kod=1) #*AL(JU=1)

3 X1(J+3)=X1(J)I#X1(J)

X1(8)=X1(2)%#X1(3)
X1(9)=X1(2)%X1(4)
X1(10)=xX1(3)#X1(4)
DO 8 I=1,10
VVII)=VVII)+YDEV(K)#X1(I)
DO B8 J=1410

8 BA(I»J)=BA(IsJ)+X1(1)%#X1(J)

CALL MATV(BA»10sVVs1leDET)
DO 1 LL1=2,3
LL2=LL1+1

DO 1 LL3=LL2v4
LL4=LL1+LL3=4
LLS=(LL=1)#3+LL4
LLb=4=LL4
LL7=12=-LL1
LLB8=12=-LL3
Ll=LL1=-1
L3=LL3=1
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V1) =WV (1) +VV(LLE+1) #VV1(LL6SLL)+VVILLE+4) #VV1(LLEsLL)#VVIILLELL)
V(2)=VVILLL1)+VV(LLB)#VVI(LL6sLL)
V(3)=VVILL3)+VVILLT7)#VV1(LL6sLL)
Vi4)=VV(LL1+3)
VI5) =WV (LL4+T)
VI6)=VV(LL3+3)
DO 17 J=146
17 COE(J)=V(J)
NFAK =2
KP=NFAK+2
DO 14 I=1sNFAK
DO 14 J=1s1
IF(I1=J)15+16915
16 PREP1(1sJ)=V(KP)
GO TO 14
15 PREP1(1+J)=VI(KP)*045
PREP1(Js1)=PREPL(I+J)
14 KP=KP+1
DO 9 I1=1sNFAK
VII)==V(I+1)#04500
DO 34 I=1»NFAK
DO 34 J=1sNFAK
34 BA(1+J)=PREP1(1+J)
CALL MATV(BAZNFAKsVs1sDET)
IF(VV1(LL6sLL) 36937437
36 NN1==1
GO TO 38
37 NN1=1
38 VWV=VVL(LL6sLL)#%(1e/A4(LLE)) *NNL
WRITE(3577)LLEsVVV
YS(LL5)=COE(1)
DO 24 1=1sNFAK
YS(LL5)=YS(LLS)+0e5%V (1) *COE(I+1)
GO TO (25+26)9N4
26 GO TO (27+25)sLL
25 DO 30 1=142
IF(V(1))128+28429
28 NNN(TI)==1
GO TO 30
29 NNN(T)=1
30 CONTINUE
V3=V (1)##(1e/A3(L1))#NNN(1)
V4=V (2)#%(1e/A3(L3) ) *NNN(2)
IF(YS(LL5) 131931432
31 NNN(3)==1
GO TO 33
32 NNN(3)=1
33 YS1=YS(LL5)##(1e/A3(4))%*NNN(3)
WRITE(3+980)V(1)sL1sV(2)sL3sV3sL1sVasL3
WRITE(3,78)YSILLS)»YS]
GO TO 35
27 WRITE(3+80)V(1)sL1sV(2)sL3
WRITE(3+78)YS(LLS5)
35 WRITE(3481)
CALL CAN3(PREP1sALAM1sNFAK)

0
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>
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DO 19 I=1s2
V1(IsLLS)I=V(])
ALAMD(I4LL5)=ALAM1(1)
DO 19 J=1s2
PREP(1+JsLL5)=PREPL(1sJ)
CONT INUE
DO 20 I=1s4
A4(1)=A3(1)
CONT INUE
DO 18 I=1s4
18 A4(1)=A5(1)

CALL LINK(CRS3)

END
// DUP
#STORE WS UA sLIC3

—
-0

~n
s O
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// bupP

*DELETE CRS3

// FOR

*NAME CRS3

*I0CS(TYPEWRITER+KEYBOARD»1132 PRINTERsCARDsDISK)

#ONE WORD INTEGERS

#EXTENDED PRECISION
COMMON V(BO)vX(ZO!S)oXPl(“)IYPI(B)OAQIB)lAb(h)OSSYONSINREPS'TITLII
12)'lDlAB(k)oNk.NSoYS(&l'XCNT(GloXCNTR(Zvé)9ALAMD(Z|6’|AVECT(Z|2)6)
ZoYCONT(Btbi'NSAD(S)oZL]MI(B)IVP(BZOllXP(ZZO)IXN(AOleV(QO))YCONl(B
3)eZLIM(2)
DEFINE FILE 21(320969U9KK1)922(320969Us1KK2)923(320069UsKK3)924(320
1969UsKK4) 925(320969UsKKS5)926(320+69UsKKE)

90 FORMAT(1HO»10X»'DATA FOR PLOTTING OF 4 CONTOURS (XVI1'=a'F6e2')1//5
1X6(9X9F54199X) /4 (10X X' T199X'X'11))

89 FORMAT('OSADDLE EXISTS = ABSOLUTE VALUES OF CONTOUR POINTS PLOTT
1ED IN ORIGINAL UNITS (X'I1'='F642')'//4(14XsF54194X) /410X X" 1199X
ST )

88 FORMAT ('OSADDLE EXISTS = CONTOUR POINTS PLOTTED (X'11V=tF6e21) 1/
1/4(14X9F50194X) /610X X T199X X1 11))

87 FORMAT('ODATA FOR PLOTTING 4 CONTOURS (X'11'='F642')'//'0ABSOLUTE
1VALUES OF TRANSFORMED FACTOR LEVELS IN ORIGINAL UNITS'//5X4(9%XsF5 e
2199X) /410X "X 1199X'X'I1))

86 FORMAT('ENTER 3 FACTOR LIMITS FOR PLOTTING')

85 FORMAT('ENTER B8 CONTOUR LEVELS» 4 BELOW THE CENTRE» THEN 4 ABOVE')

84 FORMAT ('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='Fg,
la' A2 ='FBe4' A3 ='F8.4/'0POWER TRANSFORMATION OF DEPENDENT VARI
2ABLE = C ='FBs4)

83 FORMAT('1'12A6)

82 FORMAT(12F642)

1 FORMAT(2X94(2XsF10e2+s1XsF1042))

B0 FORMAT(F10.0)

NFAK =3

DO &4 I=1s4
AS(1)=A4(])

GO TO (12497)sN4
12 DO 23 I=1y4

-~




23
97
28
24

16

17
66
18

101

102
29

61

w

® 3o

11

14

A4(1)=A3(1)

GO TO 24

DO 28 I=1ls4
A4(1)1=140

DO 96 LL=1sN4

GO TO (16917)sN&
WRITE(1985)

READ (6+80)YCON1
WRITE(1+86)
READ(6+80)ZLIM1
GO TO 18

GO TO (66918)sLL
READ(2+82)YCON1sZLIM1
DO 15 LL1=1s2
LL3=LL1+1

DO 15 LL2=LL3s3
LLé4=LL1+LL2=2
LLS=(LL=1)%3+LL4
LL6=4=LL4

DO 29 I=1+8
IF(A4(4))11015102+102
J=9=1

GO TC 29

J=1
YCONT(I+LL5)=YCON1(J)
DO 61 I=1+320
XP(1)=0.0
YP(1)1=0.0

NSWCH=0
NSAD(LL5)=0

KCY=0

1H=1

1v=2

LLH=LL1

LLv=LL2
ZLIM(1)=ZLIMI(LLY)
2LIM(2)=ZLIML(LL2)
1F (ALAMD(IH9LL5) 154546
Nl==1

GO TO 7

Nl=+1
IF(ALAMD(IVILLE) 18989
N2==1

GO TO 10

N2=+1

NSIGN=N1#N2
IF(NSIGN)11s11+30
NSAD (LLS)=1
IFIN1)13+13914
ICUM=1H

IH=1IV

1V=1DUM

IDUM=LLH

LLH=LLV

LLV=]DUM

- 82 -




30
45

103
104

13

51

52
53

-

5

w

56

N

32

33

= §8)-

NSWCH=1

GO TO 13

IF(N1)13s13445

DO 46 I=144
IF(A4(4))103+1045104

J=1

GO TO 46

J=l+4

YCONT(1sLL5)=YCON1(J)
CONTINUVE

KCY=KCY+1

ZFRST=SQRT( (YCONT (KCYsLL5)#*#A4 (&) =YS(LLS)) /ALAMD( IHsLL5))
ZEND=ZLIM(IH)#*A4 (LLH)=ZFRST
XH(1)=ZFRST

XV(1)=0.0

THETA=0.0

DO 1 I=2,10
THETA=THETA+0415710
IFINSAD(LL5))51451452
XH(I)=ZFRST#COS(THETA)

GO TO 53
XH(I)=ZFRST+ZEND=ZEND#COS(THETA)
ARG= (YCONT (KCY s LL5) #%#A4 (4)=YS(LL5)=ALAMD(IHsLLS ) #(XH(I)#%2)) /ALAMD
1(IveLL5)

XV(I)=SQRT (ARG)

IL=42=1

XHOIL)=XH(I)

XV(IL)==XV(])

CONT INUVE
IF(NSAD(LL5))54+54455
XH(11)=0s0
ARGG=(YCONT(KCYsLLS) ##A4(4)=YS(LL5))/ALAMD(IVsLL5)
XV(11)=SQRT(ARGG)

GO TO 56
XH(11)=ZLIM(IH)®**A4(LLH)
ARG= (YCONT (KCYsLL5) ##A4 (4)=YS(LL5)=ALAMD(IHsLLS)#(XH(I)#%2)) /ALAMD
10IVyLLS)

XV(11)=SQRT (ARG)

DO 2 [=12+21

LLL5=22~]

11=42=~1

XH{I)==XH(LLLS)
XVII)=XV(LLLS)

XH(IT)=XH(I)

XVIIT)==Xv(I)

XVI(31)==Xv(1ll)

XH(31)=XH(11)
IF(NSWCH)31+31432

I1=1v

12=1H

DO 33 I=1440

XDUM=XH(1)

XHII)=XVI(])

XV(I)=XDUM

GO TO 60




31
60

41
34
47
48
38

39
37

35

99
100

20
19
21

w

4

&

57
50
58
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11=1H

12=1v

DO 41 I=1+40

L= (KCY=1)#40+]

XP(L)=AVECT (119119LLS) #XH(TI)+AVECT(12911sLLS)#XVII)+XCNTR(IL1sLLS)
YP(L)=AVECT (11912sLL5) #XH(I)+AVECT(12912LLS)#XV(I)+XCNTR(IZsLLS)
IF(KCY=4)13+34434

IF (NSAD(LLS5)=1)35+47947
IF(KCY=8)48435935
IF(KCY=4)13+36+13

IF(NSWCH) 38438139

NSWCH=1

GO TO 37

NSWCH=0

IDUM=1H

IH=1V

1V=1DUM

I0UM=LLH

LLH=LLV

LLV=1DUM

GO TO 13

WRITE(3+83)TITL

IF(XCNT(LL5) 198999499

NNl==1

GO TO 100

NN1=1
XCN=XCNT(LL5)%#*(14/A4(LL6E))*NN1
GO TO (19+20)9N4

GO TO (21+19)sLL

WRITE(3484)A3
WRITE(3+90)LL6sXCNs (YCONT(TIoLLS) sImlot) o (LLLsLL29J=104)
DO 3 I=1440

DO 49 J=1ls4

Ll=(J=1)*40+1

XP1(J)=XP(L1)

YP1(J)=YP(L1)

WRITE(3481) (XPL1(J)aYPLIJ)sd=1s4)
IF(NSAD(LL5))434+43444
WRITE(3983)TITL

GO TO (50+57)sN4

GO TO (58450)sLL

WRITE(3+84)A3
WRITE(3988)LLEsXCNs (YCONT(TsLL5) 9 1=598) 9 (LLY1sLL2vJ=104)
DO 42 I=1440

DO 59 J=ls4

L1=200+(J=1)*40+1

XP1(J)=XP(L1)

YP1(J)=YPIL])

WRITE(3+81) (XPL1(J)sYPLIJ)sJd=114)
GO TO (25926)sLL

GO TO (70971972)sLL4

DO 22 1=1+320
WRITE(21'T1)XP(1)sYP(I)

GO TO 92

DO 73 1=1»320
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WRITE(23'1)XP(I)sYP(I)
GO TO 92
72 DO 74 1I=1,320
T4 WRITE(25'T)IXP(TI)sYP(I)
GO TO 92
26 GO TO (75+76s77)sLL4
75 DO 27 1=14+320
27 WRITE(22'1)XP(I)sYP(I1)
GO TO 92
76 DO 78 1=14320
78 WRITE(24'1)XP(1)sYP(I)
GO TO 92
77 DO 79 I=1,320
79 WRITE(26'1)IXP(I)sYP(I)
92 GO TO (40+91) N4
91 GO TO (15+40)sLL
40 WRITE(3+83)TITL
WRITE(34B7)LLE9XCNs (YCONTIISLLS) 9I=104)s(LL1sll2yJ=104)
DO 65 I=14+40
DO 64 J=1s4
Ll=(JU=1)%40+]
XP1(J)=XP(L1)#*#(1s0/A3(LL1))
64 YPL(J)=YP(L1l)##(140/A3(LL2))
65 WRITE(3+81) (XP1(J)sYPL(J)sJd=144)
IF(NSAD(LL5))15915567
67 WRITE(3+83)TITL
GO TO (68469)9N4
69 GO TO (93+68)yLL
68 WRITE(3+84)A3
93 WRITE(3+89)LLEsXCNy (YCONT(ILLS) 012508) 9 (LL1sLL2sJ=104)
DO 95 40
DO 94 J=1s4
L1=200+(J=1)%40+1
XP1(J)=XP(L1)*#*(140/A3(LL1))
94 YPL(J)=YP(L1)#%#(140/A3(LL2))
95 WRITE(3+81) (XP1(J)sYPLIJ)sd=1s4)
15 CONTINUE
DO 62 I=14
62 A4(1)=A3(1)
96 CONTINUE
DO 63 I=1y4
63 A4(I)=AS5(1)
CALL LINK(PRS3)
END
// DUP
#STORE WS UA CRS3

/7 JoB

// DuP

#DELETE PRS3

// FOR

#NAME PRS3
#10CS(DISKsPLOTTERTYPEWRITERsKEYBOARD)
#ONE WORD INTEGERS
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#EXTENDED PRECISION
COMMON A(BO)sB(20+3)sV(12)9A4(4)sSSYsNSeNREPSsTITL(12)9IDs»A3(4) N4
loNS'VS(GltXCNT(S.Z)oXCNTl‘ZIb)DALAMl(Z.ﬁ)lAVECl(ZlZ'G)0V(0NT(8.3|2
2)'NSAD(3.Z)lZLlM113)|A5(6)oZLlM(Z)OXS(Z)OVA(Z)OUPIIZ)
DEFINE FILE 21(32096sUsKK1) 922(320969UsKK2)923(320969UsKK3)924(320
196U sKK4)925(320969UsKK5)926(320969UrKKE)
86 FORMAT(3X'POWER TRANSFORMATIONS = Al='FB8e4' A2='FBe4' A3='FBes'
1 C='FBa4)
85 FORMAT(12A6)
84 FORMATI(I3)
83 FORMAT('TYPE 1 TO CALL EXITs EOF TO CONTINUE')
82 FORMAT(3X'X'I1' = X'I1' COORDINATES FOR RESPONSE CONTOURS (X'I1'="
1F6e2') '8F6el)
81 FORMAT(F742)
80 FORMAT(F6e2)
DO 25 I=1s4
25 AS(1)=A4(1)
GO TO (5+9) N4
5 DO 20 I=1s4
20 Aa(1)=A3(1)
GO TO 21
9 DO 22 I=1s4
22 A4(1)=1.0
21 DO 46 LL=1sN&
DO 6 LL1=1s2
LL3=LL1+]1
DO 6 LL2=LL3+3
LLé4=LL14LL2=2
LL6=4=LL4
ZLIM(1)=ZLIM1(LLY)
ZLIM(2)=ZLIML(LL2)
DO 24 I=1s2
XS(I)=440/ZLIMLI)
UPI(1)=140/XS(1)
24 YA(D)=ZLIM(I)+UPI(I)
CALL SCALE(XS(1)9XS(2)9=ZLIM(1)9=2LIM(2))
CALL EPLOT(=29=ZLIM(1)s=ZLIM(2))
X=ZLIM(1)
Y==ZL1IM(2)
DO 11 J=1+9
CALL EPLOT(=1sXsY)
IF(J=9)4s11911
Y=Y+UPI(2)
CALL EPLOT(=2sXsY)
X==X
CONT INUE
CALL EPLOT(=2sX2Y)
Y==ZLIM(2)
DO 13 J=1,9
CALL EPLOT(=1sXsY)
X=X=UPI(1)
IF(J=9)12+13913
12 CALL EPLOT(=2¢XsY)
Y==Y
13 CONTINUE

*
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-
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CALL EPLOT(1sX»sY)
DO 27 J=149
Y==YA(2)+UPI(2)*FLOAT(J)
CALL ECHAR(=YA(1)sY50e1+0e14040)
IF(Y)56427427
56 Y=Y=0400501
27 WRITE(7481)Y
CALL ECHAR(=ZLIM(1)sYA(2)504140415040)
WRITE(7+85)TITL
GO TO (50+51)9N4
51 GO TO (52950)sLL
50 YB=ZLIM(2)+UP1(2)/340
CALL ECHAR(=ZLIM(1)sYBs0e1+0e14040)
WRITE(7+86)A3
YC=ZLIM(2)+UPI(2) /145
CALL ECHAR(=ZLIM(1)3YC»0e1+0415040)
IF (XCNT(LL6WLL) 60961961
60 NN1==~1
GO TO 62
61 NN1=1
62 XCN=XCNT(LL6sLL)*%(1e/A4(LL6E) ) #NNL
IF(NSAD(LL&4sLL) ) 19192
NN5=4
GO TO 3
NN5=8
WRITE(7+82)LL1sLL2sLLESXCNs (YCONT(IoLL4sLL) 91=14NN5)
DO 28 J=1,+9
X==YA(1)=UPI(1)/245+UPI(1)*FLOAT(J)
XA==ZLIM(2)=UPI(2)/540
XO==YA(1)+UPI(1)*FLOAT(J)
CALL ECHAR(X#XA9041+0414040)
IF(XC)57+28428
57 X0=X0=0400501
28 WRITE(7+81)X%0
DO 44 I=1yNN5
DO 43 J=194042
K=J+40%#(1=1)
GO TO (7+8)sLL
GO TO (47+48449)9sLL4
READ(21'K)XsY
GO TO 10
READ(23'K)XsY
GO TO 10
READ (25'K)XsY
GO TO 10
GO TO (53454955)sLL4
READ(22'K)X»sY
GO TO 10
54 READ(24'K)XsY
GO TO 10
55 READ(26'K)XsY
10 IF(X)32+33433
32 NN1==1
GO TO 34
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33
35
36
37
20
38
31
29
40
42
41

14

15
43

44

o

23
46
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NN1=1

IF(Y)135436936

NN2=s=1

GO TO 37

NN2=1
X=X##(1e/A4(LLL))*NNL
Y=y#®(1le/A4(LL2))#*NN2
IF(ABS(X)=2LIM(1))29+29+30
IF(X)31+31938

X=ZLIM(1)

GO TO 29

X==ZLIM(1)
IF(ABS(Y)=ZLIM(2))39+39+40
IF(Y)4l941042

Y=ZLIM(2)

GO TO 39

Y==ZLIM(2)

1IF(J=1)43914+15

CALL EPLOT(=29X»sY)

XA=X

X0=Y

GO TO 43

CALL EPLOT(O0sX»sY)

CONT INUE

CALL EPLOT(=1sXA9+X0)

CALL ECHAR(XA9X0304075404075+040)
WRITE(7+80) YCONT(IsLL4sLL)
CONT INUE
XOR=ZLIM(1)+640%UPI(1)
CALL EPLOT(1sXORy=2LIM(2))
CONT INUE

DO 23 I=1s4

A4(T)=A3(])

CONT INUE

DO 26 I=14

A4(1)=A5(1)

GO TO (18+19)9N4
WRITE(1+83)

READ (6+84)N5
IF(N5)17+45917
IFLID=98)16+17+16

CALL EXIT

GO TO (58+59)sN8

CALL LINK(CRLF3)

59 CALL LINK(SRS3)
16 CALL LINK(BOX3)
END

// DUP
#STORE WS UA PRS3
// JoB
// DUP
*DELETE CRLF3

// FOR
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#NAME CRLF3

*EXTENDED PRECISION

#ONE WORD INTEGERS

#JOCS(CARD1132 PRINTERsTYPEWRITER+KEYBOARD)

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROLs

THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS BOX3s BUT ONLY
FOR TEST VALUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE
CONSOLE TYPEWRITERe THE RELATIVE LIKELIHOOD OF THESE TEST VALUESs AS
COMPARED WITH THE MAXIMUM LIKELIHOOD ESTIMATESs IS CALCULATEDe
VARIOUS TEST VALUES MAY BE ENTEREDs AND THE COMPLETE ANALYSIS DONE ON
ANY LIKELY VALUES SELECTED FROM THESEe. SEE BOX3 FOR DETAILS OF THE
ANALYSIS.

LINKS CALLED

CRLF3 = CALCULATES RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF
TRANSFORMS

INFO3 = CALULATES INFORMATION AND VARIANCE=~COVARIANCE MATRICES
ANVA3 = PERFORMS ANALYSIS OF VARIANCE

COEF3 = CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE B(J)
COEFFICIENTS

EIGN3 = PERFORMS CANONICAL ANALYSIS

CENT3 =CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE COORDINATES
PCNT3 = PLOTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
CRS3 = CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS

PRS3 = PLOTS RESPONSE SURFACE CONTOURS

MATV = INVERTS MATRICES
CAN2 = DIAGONALIZES MATRICES
JACOB = CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

OPTIONS

SWITCH 10 UP = PLOT RESPONSE SURFACE CONTOURS
SWITCH 8 UP = PLOT MAXIMUM LIKELIHOOD RATIOS OF B(J) COEFFICIENTS
SWITCH 7 UP= PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE COORDINATES

MAKEUP OF DATA DECK

C

C

(<

C

C

C

C

C

C

C

C

(5

<

C

C

C

€

C

¢

C

C

(=

C

C

C

C SUBROUTINES CALLED
C

C

C

(4

C

C

C

(=

(<

C

C

C

C

C 1eTITLE CARD FIRST = (12A6)

C 24CONTROL CARD = (1X92129F543)

C 12 = NUMBER OF TREATMENT COMBINATIONS

C 12 = NUMBER OF OBSERVATION SETS

C F543 = CONSTANT ADDED TO DEPENDENT VARIABLEs Y
C 3+TREATMENT COMBINATIONS IN TRIPLETS = (16F53)
C 4.DATA = SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION
C ONE SET PER CARD = (4F643)

C 5498 OR 99 IN COLSe. 79=80 INDICATES END OF DATA
C 64REPEAT 1 TO 5. AS REQUIRED

C
C

STATION PLOTTER PEN EXACTLY 1le4 INCHES FROM THE RIGHT EDGE OF NARROW




C PAPER
S

COMMON Y(B0)9X(2093)9B(12)9A4(4)9SSYLsNsIREPSTITLI12)9IDsA3(4) sN&y
1X1(10)sSSXY(10)sY2(4)sYY1(20)95SX(12912)

88 FORMAT('OCONSTANT ADDED Yo #.CE5:3)

87 FORMAT ('INCORRECT NUMBER OF OBRSERVATION SETS = SKIPPING TO NEXT DA
1TA DECK')

86 FORMAT (16F543)

85 FORMAT('IF RELATIVE LIKELIHOOD IS SATISFACTORYs PRESS EOF'/ 'IF NO
1Ts TYPE 1 TO TRY NEW TEST VALUESs =1 TO READ MORE DATA OR CALL EXI
21

84 FORMAT('OTEST VALUES OF POWER TRANSFORMATIONS'/'0'6X'Al'13X'A2'13X
1'A3'13X'C'14X'SSD'13X'R'/6E1545)

83 FORMAT ('OMAXIMUM LIKELIHOOD ESTIMATES'//7X'Al'13X'A2'13X'A3'13Xx'C’
114X'SSD'/5E1545)

82 FORMAT('1'12A6)

81 FORMAT (4F6e3954X912)

B0 FORMAT (12A6)

79 FORMAT('TYPE IN THREE MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSF
10RMATIONS FOR INDEPENDENT VARIABLES'/'THENs ONE ML ESTIMATE FOR DE
2PENDENT VARIABLE!')

78 FORMAT (1X»2129F543)

77 FORMAT('TYPE 1 TO READ NEW DATA DECKs EOF TO READ NEW TEST VALUES
10N SAME DATAs =1 TO CALL EXIT')

76 FORMAT(13)

75 FORMAT(F1045)

T4 FORMAT('TYPE IN THREE TEST VALUES OF POWER TRANSFORMATIONS FOR IND
1EPENDENT VARIABLES'/'THENs ONE FOR DEPENDENT VARIABLE'/'TYPE 040 F
20R LOG TRANSFORMsy + OR = 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK
3 MUST BE REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3')

73 FORMAT ('RELATIVE LIKELIHOOD IS'FB845)

72 FORMAT('SWITCH 10 UP TO PLOT RESPONSE CONTOURS'/'SWITCH 8 UP TO P
1LOT MLR GRAPHS OF B(J) COEFFICIENTS'/'SWITCH 7 UP TO PLOT MLR GRA
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE')

WRITE(1s72)

18 WRITE(1977)

READ(6+76)N5

N6=1

N4=1

IFIN5)19s192

READ(2+80)TITL

WRITE(1+80)TITL

READ(2+78)N1+IREPyCONST

N=N1#[REP

READ(2+86) ((X(19J)sJ=193)s1=1sN1)

1=0

10 I=1+1

READ(2481)Y151D
IF(ID=98)21+11s11
21 N2=N1+1

N3=N1#2+]
N6=N1#3+]
Y(I)=Y1(1)+CONST
Y(N2)=Y1(2)+CONST
Y(N3)=Y1(3)+CONST

~
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Y(N6)=Y1(4)+CONST

GO TO 10

N2=]=1

IF(N1=N2)22+1y22
WRITE(1+87)

GO TO 18

N1=N/IREP

IFIN5)20+25920
WRITE(1+79)

READ(6975)A3

55Y2=0.0

DO 24 K=1sN
SSY2=SSY2+ (Y(K)#Y (K))*#%*A3(4)
DO 26 I=1sN1

YY1(1)=040

DO 26 J=1+1REP
K=(J=1)#N1+1
YYL(I)=YYL(I)+Y(K)%*®A3(4)/IREP
DO 3 I=1410

B(I)=0.0

DO 3 J=1+10

SSX(1+J)=0.0

X1(1)=1.0

DO 4 K=1sN1

DO 5 J=2+4

X10J)=X(KsJ=1) **#A3(J=1)
X1(J+3)=X1(J)#x1(J)
X1(8)=X1(2)%X1(3)
X1(9)=X1(2)%*X1(4)
X1(10)=X1(3)#X1(4)

DO 4 I=1410
BOI)=B(I)+YYL(K)*X1(])

DO 4 J=1s10
SSX(19J)=SSX(1sJ)+X1(1)%#X1(J)
DO 9 I=1y10

SSXY(1)=B(I)

CALL MATV(SSXs10sBs13DET)
IF(N6)14913914

SSY=5SY2

DO 15 I=1»10
SSY=SSY=B(1)#SSXY (1) *IREP
GO TO 12

SSY1=SSY2

DO 6 I=1910
SSY1=SSY1=B(I)#SSXY(]1)*IREP
DO 7 I=14

A4(1)=A3(1)

WRITE(1s74)

READ(6+75)A3

DO 28 JU=1+3
IF(A3(J))32+23432

DO 29 I=1sN1
X(19J)=ALOGIX(IsJ))

GO TO 33
IF(ABS(A3(J))=1004)28+3428




= 9%

34 DO 35 I=1sN1

35 X(1sJ)=EXP(A3(J)*X(19J)/100)

33 A3(J)=1.0

28 CONTINUE
IF(A3(4))30931,30

31 DO 16 I=1sN

16 Y(I)=ALOG(Y(I))
GO TO 37

30 IF(ABS(A3(4))=1004+)36+38436

38 DO 39 I=1sN

39 Y(I)=EXP(A3(3)#Y(1)/100.)

37 A3(4)=140

36 N6=0
GO TO 8

12 D=0.0
DO 27 I=1sN

27 D=D+ALOG(Y(I))
R1=N#ALOG(SSY1/55Y)/2+0+(A4(4)=A3(4))*D
R1=EXP(R1)
WRITE(1973)R1
WRITE(3+82)TITL
WRITE(3+88)CONST
WRITE(3+83)A4ySSY1
WRITE(3+84)A34SSYsR1
WRITE(1+85)
READ(6+76)N5
IF(N5)18417425

17 CALL LINK(INFO3)

19 CALL EXIT
END

// DUP
#STORE WS UA CRLF3

// JOB

// DUP

*DELETE SRS3

// FOR

#NAME SRS3

#EXTENDED PRECISION

#ONE WORD INTEGERS

# 10CS(CARD s TYPEWRITERWKEYBOARD)

USEDs CORRESPONDING TO THE 3 FACTOR AXESe

LINKS CALLED

SURFACE

nnnonNnnnnnNnnNnnnNnnNn

PRS3 = PLOTS RESPONSE SURFACE CONTOURS

THIS PROGRAM PLOTS CONTOURS OF THE RESPONSE SURFACE FOR GIVEN
POWER TRANSFORMATIONS (ENTERED ON THE CONSOLE TYPEWRITER) ON GIVEN
PLANES PARALLEL TO THE AXES OF THE FACTOR SPACEs DEFINED BY Xx(1)=Kl
(KI ENTERED ON THE CONSOLE TYPEWRITER)s FOR EACH PLOTs 3 PLANES ARE

SLIC3 = CALCULATES EIGENVALUES AND VECTORS FOR SLICES OF RESPONSE

CRS3 = CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
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SUBROUTINES CALLED

MATV = [NVERTS MATRICES
CAN3 = DIAGONALIZES MATRICES
JACOB = CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

MAKEUP OF DATA DECK

leTITLE CARD FIRST = (12A6)
24CONTROL CARD = (1X92124F543)
I2 = NUMBER OF TREATMENT COMBINATIONS
12 = NUMBER OF OBSERVATION SETS
F5¢3 = CONSTANT ADDED TO DEPENDENT VARIABLEs Y
3«TREATMENT COMBINATIONS IN TRIPLETS = (16F543)
4¢DATA = SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION
ONE SET PER CARD = (4F643)
5498 OR 99 IN COLSe 79-80 INDICATES END OF DATA
6+REPEAT 1ls TO 5« AS REQUIRED

STATION PLOTTER PEN EXACTLY le4 INCHES FROM THE RIGHT EDGE OF NARROW
PAPER

COMMON Y(B80)sX(2093)9B(12)9A4(4)9SSYLsNsIREPSTITL(12)9IDsA3(4) N4y
INS»YS(6)sVV1I(392)9Y1(4)

84 FORMAT('TYPE IN 3 FACTOR LEVELS FOR SLICES IN UNTRANSFORMED UNITS'
1)

83 FORMAT('TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FOR INDEPENDENT
1VARIABLES»'/'THENs ONE FOR DEPENDENT VARIABLE'/'TYPE 040 FOR LOG T
2RANSFORMy + OR = 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK MUST BE
3 REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3')

82 FORMAT(16F543)

81 FORMAT (4F6e3954X912)

80 FORMAT(12A6)

79 FORMAT ('INCORRECT NUMBER OF OBSERVATION SETS = SKIPPING TO NEXT DA
1TA DECK')

78 FORMAT(1X+2129F543)

77 FORMAT('TYPE 1 TO READ NEW DATA DECKs 2 TO READ NEW FACTOR LEVELS
1FOR SLICES'/'3 TO READ NEW TRANSFORMATION VALUES AND FACTOR LEVELS
2")

76 FORMATI(I1)

75 FORMAT(F1045)

WRITE(1+77)

N5=2

N4=1

READ(6+76)N6

GC TO (29391)9N6

READ(2480)TITL

WRITE(1+80)TITL

READ(2+s78)N1sIREPsCONST

N=N1#*IREP

READ (29821 ((X(IsJ)sJd=193)sI=19N1)

I1=0

23 I=1+1
READ(2+81)Y191D

~
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IF(ID=9818+9+9
N2=N1+1
N3=N1#2+1
N6=N1#3+]
Y(I)=Y1(1)+CONST
Y(N2)=Y1(2)+CONST
YIN3)=Y1(3)+CONST
Y(N6)=Y1(4)+CONST
GO TO 23
N2=1=-1
IFIN1=N2)Ts1s7
WRITE(14+79)
WRITE(1+83)
READ(6+75)A3
DO 10 J=1s3
IF(A2(J))11912,11
12 DO 12 I=1sN1
13 X(I+J)=ALOG(X(IsJ))
GO TO 16
11 IF(ABS(A3(J))=1004)10+14910
14 DO 15 I=1sN1
15 X(1sJ)=EXP(A3(J)*X(1+J)/1004)
16 A3(J)=1.0
10 CONTINUE
IF(A2(4))17418917
18 DO 19 I=1sN
19 Y(I)=ALOG(Y(I))
GO TO 20
17 IF(ABS(A3(4))=100s)3921+3
21 DO 22 I=1sN
22 Y(1)=EXP(A3(3)#Y(1)/100s)
20 A3(4)=1.0
3 WRITE(1+84)
READ(6+75) (VV1(Is1)sl=193)
DO 4 I=1,3
IF(VV1(1s1)154696
NN1l==1
GO TO &
NN1=1
VVI(Is1)=VV1(1e1)##A3(])*NNL
CALL LINK(SLIC3)
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// DUP
#STORE WS UA SRs3




