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ERRATA SHEET

Program CRS3 (page 84)

Statement 100 is:

100 XCN=XCNT(LL5)**(j./A4(LLb) )*NNI

Should be:

100 XCN=XCNT(LLb)**(l./A4(LLb) )*NNI



PROGRAM FOR THE ANALYSIS OF OON-LINEAR RESPONSE SURFACES

1. Introduction

Response surface methodology involves the study of the effect of

various combinations of a given number of factors on a response. Hill and

Hunter (1966) give a good review of the available literature. As originally

introduced by Box and Wilson (1951), the procedure was intended for use in

determining the optimum response and not the form of the surface. The linear

model provides only a limited amount of information about the shape of the

surface in the region of the factor space under consideration. Power trans

formations were first introduced for the independent variables by Box and

Tidwell (1962) and then for the dependent variables by Box and Cox (964).

These studies opened up the possibility of considering, in more detail, the

surface as a whole.

Likelihood inference techniques (see Barnard et al., 1962) are applied

here to the problem, when the transformations are considered as non-linear

parameters in the modeL The theory of these techniques is explained more

fully in a paper by Lindsey, Alderdice and Pienaar (MS) which uses the appended

programs.

2. The program

These programs were developed for the IBM 1130 computer using the

1130 F,oRTRAN compiler. A large number of links were found to be necessary, so

that only a small segment of the program is actually in core at any given time.

The programs will execute: under Version I only (not Version II) at Level 6 of
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1130 f9RTRAN in an a< IBM 1130 computer. A number of links use all but five (or

fewer) words of core. An IBM 1627 plotter is used for the graphical output on

12" paper.

B;1X2 is the mainline program for analysis of the two factor response

surface. All of the plotting links are on option by use of data switches. The

model used ist

yC ;: be + b1Xla1 + baX:ila2 + b3X12al + ~X22a2 + QsXl
a1 >ea a2

A complete analysis of the given data is done using the above non-linear

model, as well as the corresponding linear model:

y ;:: be + b1xl + baXa + b:JX12 + b4 Xa
2 + ht.;X1X:a

After this complete analysis, various other values of the parameters may be

tried, using the mainline program CRLF2, to determine their relative

likelihoods and a complete analysis done on these, if desired.

89X3 is the corresponding mainline program for the calculations in a

three-factor surfa ce. Tho:! non-linear model is:

a a a a
baX1 1 X3 3 + b-aXa 2X:J 3

The analysis is analogous to that in the two-factor case. Since this is a

four dimensional model, an additional mainline program, SRS3, has been added

(to th::tt of the two-factor analysis) which allows the experimenter to choose

slices through the surface on various planes for contour plotting. The

analyses using B;1X3 and CRLF3 automatically choose slices through tho:! centre

of the surface p:nallel to the axes of the factor space.
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Details of the function of each link, of the arrangement of data and

control cards, and of the options are given in the listings on the cornnent cards

preceding each mainline program. OutPJt should be self-explanatory. All pages

of output for the analysis of the linear model have only the title at the top,

while all pages for the non-linear model have the power parameters listed as

well. In the output of 40 loci for response contours plotted, the first, eleventh,

twenty-first and thirty-first rows define loci on the principal axes of the

surface.

Since an iterative technique is used inthe calculation of the maximum

likelihood estimates of the power parameters, there can be no assurance of

convergence with a given number of iterations. Ten iterations have been

sufficient in some cases but forty or more may be required. With the large

number of options available, and the large number of possible results from data,

no guarantee can be given that all of the errors have been removed from the

program. Comments and suggestions would be appreciated.

3. Restri ctions

(a) The program, because of core size restrictions, is limited to a

maximum of twenty points in the factor space with a maximum of four observed

responses at each of these points. The four responses are treated as within cell

replicates in the analysis of variance.

(b) Without th~ use of any data switch options) execution time is

less than twenty minutes. The options, especially options 8 and 9, increase

the time drasti ca lly.
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FORTRAN 1130 SOURCE OECK LISTING RESPONSE SURFACE - TWO FACTORS

SUBRDUT I NES CALLED

OPTIONS ALLOW THE CALCULATION OF MAXIMUM RELATIVE LIKELIHOOD
GRAPHS FOR THE B (J I COEFF I C lENT SIN THE NON-L1 NEAR CASE. AND FOR THE
XIII COORDINATES OF THE CENTRE.

C"ILE2 - CALCULATES ML AND RML ESTIMATES
MATV7 - INVERTS MATRICES
ORTH2 - CALCULATES ORTHOGONAL POLYNOMIALS FOR ANOVA
CAN2 - DIAGONALI2ES MATRICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

THIS PROGRAM ANALYZES THE DATA FROM RESPONSE SURFACE EXPERIMENTS
WHEN TWO FACTORS ARE MEASURED. OPTIONS ALLOW CALCULATiON OF MAXIMUM
LIKELIHOOD ESTIMATES OF POWER TRANSFORMATIONS OF BOTH INDEPENDENT ANO
DEPENDENT VAR I ABLES. AND THE PLOTT I NG OF THE I R RELAT I VE MAX IMUM
LIKELIHOOD GRAPHS. AS A MEASURE OF THE PRECISION OF THE ESTI"IATES.
THE DATA IS THEN SUBJECTED TO ANALYSIS OF VARIANCE. USING ORTHOGONAL
POLYNOMIALS. AND PRINCIPAL COMPONENT ANALYSIS. AND SPECIFIED CONTOURS
OF THE DEPENDENT VARIABLE ARE PLOTTED. BOTH WITHOUT AND WITH
TRANSFORMAT ION.

BOX2

LI NKS CALLED

OPTIONS

BOX2 - CALCULATES ML EST IMATES AND POINTS FOR THE MLR GRAPHS
PMLR2 - PLOTS MLR GRAPHS OF THE POwER TRANSFORMAT IONS
CPAR2 - CALCULATES POINTS FOR THE MLR GRAPHS OF BIJI IN THE

NON-L I NEAR CASE
PPAR2 - PLOTS MLR GRAPHS OF THE B(JI COEFFICIENTS
INF02 - PERFORMS ANALYSIS OF VARIANCE
EIGN2 - PERFORMS CANONICAL ANALYSIS
CENT2 - CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE

COORDINATES
PCNT2 - PLOTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
CRS2 - CALCuLATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS2 - PLOTS RESPONSE SURFACE CONTOURS

IIJOB
II DUP
*DELETE
II FOR
*NAME BDX2
*EXTENDED PRECISION
*ONE WORD INTEGERS
*IOCSI1132 PRINTER.CARDI
C
C
C
C
C
C

C
C
C
C
C
C
C
C
C
C uP TO 20 POINTS IN THE FACTOR SPACE ITREATMENT COMBINATIONSl ARE
C ALLOWED. WITH UP TO • OBSERVATIONS AT EACH POINT IDBSERVATION SETSI.
C
C TO TRy OTHER VALUES OF THE POWER TRANSFORMATIONS THAN THE ML
C ESTIMATES. USE CRLF2.
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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STATION PLOTTER PEN EXACTLY 1 •• INCHES FROM THE RIGHT EDGE OF NARROW
PAPER

AND DEP. VARIABLES
VARIABLE ONLY
VARIABLE ONLY

MAKEUP OF DATA DECK

1.TITLE CARD FIRST - (12A61
2.CONTROL CARD - Ill.2I2,4F5.3,I3,F5.3.131

11 - OPTION 0 - POWER TRANS. FOP' IND.
1 - POwER TRANS. FOR IND.
2 - POWER TRANS. FOR DEP.

12 - NU~BER OF TREATMENT COMBINATIONS
12 - NU~BER OF OBSERVATION SETS
F5.3 - CONSTANT ADDEO TO DEPENDENT VARIABLE. Y
3F5.3 - INITIAL ESTIMATES OF PARAMETERS - A1.A2.C

0.0 YIELDS NATURAL LOG TRANSFORMATION
+100. YIELDS POSITIVE EXPONENTIAL TRANSFORMATION
-100. YIELDS NEGAT IVE EXPONENT IAL TRANSFORMAT ION

13 - ~lAXIMUM NUMBER OF ITERATIONS ALLOWED PER ESTIMATE
THE FOLLOWING REQUIRED ONLY WITH OPTION 10

F5.3 - HALF SiZE OF INTERVAL TO BE PLOTTED AROUND MAXIMUM 
- SUGGEST 2.5

13 - NUMBER OF POINTS TO BE PLOTTED IMAX- 151 - SUGGEST 51
3.TREATMENT COMBINATIONS IN PAIRS - 116F5.31
•• DATA - SFTS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - I.F6.31
5.99 IN COLS. 19-80 INDICATES END OF DATA. ANOTHER DECK TO FOLLOW

98 IN COLS. 19-80 INDiCATES END OF JOB - CALL EXIT AFTER THIS DECX
6.IF OPTION 9 IS USED. CONTROL CARD - 112F6.21

10F6.2 - 10 CONTOUR LEVELS IN UNITS OF THE DEPENOENT VARIABLE
2F6.2 - 2 FACTOR LIMITS FOR PLOTTING IN UNITS OF THE INDEPENDENT

VAR I ABLES
7.REPEAT 1. TO 6. AS REOUIRED

C
C SWITCH 10 uP - PLOT RESPONSE SURFACE CONTOURS
C SWITCH 9 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF POWER TRANSFORMATIONS
C SWITCH 8 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF BIJI COEFFICIENTS
C SwiTCH 1 UP -PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE COORDINATES
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

COMMON Y(80 I • X(20.2 I .8 (11 ,A4 (3) ,SSY ,N. I REP. T ITl 1121 • 10 .A3 (31 ,N4 .NS
1.AN4 ,NNN~I.O.R(75.) ,'(114) ,AA! 3)

86 FORMATI'OCONSTANT ADDEO Y + IF5.3/ 1 0INITIAL ESTIMATESI//7X'Al l l
13X I A2'13X'C '/3E15.711

85 FORMAT I 'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA
ITA DECK' I

84 FORMATI16F5.31
83 FORMATlll.212.4F5.3.I3.F5.3.I3)
82 FOR"'tAT('1'12A6)
81 FORMATI4F6.3.54X,121
80 FORMAT 112A6 I
79 FORMATI5E15.5.161
78 FORMAT(tOMAXIMUf-I LIKELIHOOD ESTIMATES'117X'Al I 13X'A2'13X ' C'14X'SSD

l'lOX'ITER AllOWEO'/4E15.7.2IS/)
77 FORMATI'O'6X'Al'13X'A2'13X'C'14X'SSO'13X'R'9X'ITER'1

V2-0.0
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J3-8
READ 12 .80 IT ITL
WRlTEI3.82ITITL
READ I 2.83' N~.N1. I REP. CONS T .AA ,NNNN. AN4 .N4
IF(N4-75124.24.25

25 N4-15
24 wRtTEI3,86ICONST.AA

N5:o:N5+1
REAO(Z.8411 (Xl I ,J),,):o:1.2) ,1-l,N}1
1-0

22 1-1+ 1
REAOIZ,BIIY1,ID
IFtID-9819.23.23
N2-N1+1
N)-Nl*2+1
N6 a Nl*3+1
y( I )-Y1 (ll+CONST
Y(N2)aYl(Z)+CONST
Y I N3 I.Y 1 (3) +CONS T
YIN61-Yl (41 +CONST
GO TO 22

23 N2-1-1
IFINI-N212.4,2

2 WRITE(3.8S)
IFlIO-9815,6.5

6 CALL EXIT
4 N"'Nl*IREP

DO 16 j-1.2
IFIAA(j) 126tl1.26

11 DO 18 1-1.N1
18 X(J,JI~ALOC;(X(I.JIl

GO TO 29
26 IFIAASIAAI,J11-IOO.Ol16,21,16
27 DO 28 I-l.Nl
28 X(ItJI=E:XP(AAlj)*X(I.Jl/lOO.1
29 AAIJJ-1.0
16 CO~TINUE

JF I All. (3 I 119.20.19
20 DO 21 I-l,N
21 YIII-ALDG(Y(III

GO TO 33
19 IFIABS(AA{311-100.)31.30.31
30 DO 32 I-ioN
32 YIII-EXPlAAI3)*VIIIIlOO.1
33 AAI31-1.0
31 0.,0.0

DO 15 I-ltN
150::o:0+,ALOGIYIII)

DO 7 J=1.3
A4( J I '" AA ( J I
CALL CMLEZ (4. I fER .v2.J:; l
WRJ TE (3 .18) A4. SSY.I TER .NNNN
DO 3 J=1.3

3 A3(J)=A4(Jl
CALL DATSWf9.JQ I
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GO TO 113.121.J9
12 CALL OATSWI8.J81

GO TO 134.351.J8
34 CALL LI NK I CPAR21
35 N4-2

CALL LI NK I J NF021
13 SSYl-SSY

AN5-N4-1
00 1 J-l.3
GO TO 110.10.11),J

10 GO TO (14.14.11.N5
11 GO TO (14.1.14),N5
14 WRITEI3.771

X4-A3IJI-AN4
... -2.0*IA3(JI-X4)
00 8 JJ-l.3

8 A4IJJI-A3(JJI
00 1 t-l,N4
00 36 K-l.3
IF lABS (A4 (K I )-'hO) 36,36.31

37 A4IKI-A3(K)
36 CONTINUE

A41 J) -t*AI AN5+X4-A/ AN5
CALL CMlE2IJtITER,V2.J31
RII. J I-N"ALOGI SSYl/SSY 1/2.0
RII.JI-EXPIR(I,JII
WRITEI3.19IA4.SSy.RII.JI.ITER
CONT INUE
CALL L1NKIPMLR21
END

II OUP
"STORE WS UA Box2

II JOB
II OUP
"DELETE CMLE2
II FOR
-NAME CMLE2
"EXTENDED PRECISION
"ONE wORD INTEGERS

SUBROUTINE CMLE2IK4.ITER.V2.J31
DIMENSION SSXYI1I,SSXI7,7),A513J,XlI11,Y(ZO),VY2lZ01
COMMON '1'1180 I ,W 120. 21 ,e I 7l ,A4l 3 J ,SSY,N, I REP. TI TLI 12) ,lo,A3 (:3) ,N4.N

15.AN5.NNNN,DOO,RI75,31.XX(1)
Nl-NIlREP
K5-1
D-EXPIDDD/FLOATINII
ITER-O.O
IFlJ3-7153.53,54

54 MM e 5
GO TO 2

53 MM-4
2 ITERaITER.l

IFIITER-NNNNI30.30.52
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52 1(5-2
3000 51 1-1.3
51 AS( II-A411)

OO-O.*(A4(31-1. )
00 8 J-l,Nl
YIJI-O.O
00 8 I-lolREP
K"'(I-l)*Nl+J
YIJ)·'1 IJI+ IYU K ).*A4( 3 )-1.I/A4( 3) IOO/IREP
'1'1-0.0
00 32 I-IoNI

32 vy=vY+V( I IINI
DO 24 J-l,1

24 XX(JI-O.O
DO 1 I -I,NI
DO 15 J-l.2
xl (J)aW( I .JI*.A4(J)

15 XIIJ+21-XIIJI*XIIJI
Xl(5)·XlIll*Xl(Z)
00 1 JaI,S
XX (J l-XX(J I+XI (JI/Nl
55v-0.0
00 4 Jc:l.7
SSXY (J I-a. 0
00 4 K"'1,7

4 S5X( J,IO-O.O
00 5 I-I.NI
00 58 J-l.2
Xl(J).W( I.JI.*,6,4{ JI

58 XlIJ+2'-XllJ).XllJI
XI151-XIIII*XI121
DO 7 J=l,IREP
K= (J-ll*Nl+I
YY2 ( 1 J '" (y 1110 ••A4 I 3)-1. ) / A4 (3 J IOD-YY-VZ* ( Xl (J3 I-XX (J31 )

1SSY·SSY+YY2fll*YY2Cll
DO 5 J=1.5
IFU-J3160,5.61

60 JJ=J
GO TO 62

61 JJ-J-I
62 55XVlJJI-55XVIJJI+IVI II-VV-V2*IXIIJ31-XXIJ3111*IXIIJI-XXIJIII

BIJJI-SSXYIJJI
DO 5 1(=1.5
tFl1(-J3163.5.56

63 KK-K
GO TO 55

56 1<.1(-K-l
55 SSX(JJ.KKI-SSXIJJ,KKI+(Xl(J)-XXIJ) 1*(Xl(KI-XXlKII

5 CONT I NuE
CALL MATV7(SSX,MM,B,l,DET)
00 28 J"l,MM

28SSVaSSV-AIJI*SSXV{J)*lREP
DO 50 J.l,5
JJ-6-J
IFUJ-J31S0,13,6
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6 BIJJ1·BIJJ-II
GO TO 50

13 BIJJI&V2
50 CONTINUE

GO TO 127.26hK5
26 ITER- I TER-I

RETURN
27 GO TO (41,42.411.N~

41 GO TO (43.43,42,43I,K4
430035 I-l.Ni

YY2111-YY
00 44 ;-1.2
XIIJlaW( I .JI**A4( JI

44 XllJ+21-XllJ).XlIJI
Xl( 5) -Xl( 1I*Xl121
0035 j-l.5

35 YY2111-YY2111+BIJI-IXIIJI-XXIJII
42 GO TO (25.25,29.29) ,K4
29 GO TO 125,25,40),N5
40 GO TO 131,31.26.31I,1C.4
25 DO 9 j-l.1

SSXYIJI.O.O
00 9 1(.-1,7

9 SSXI J,I(I-O.O
DO 3 I-I.NI
DO 45 ')-1,2
XIIJI-WIJ,JI**A4IJI

45 XltJ+21-Xl<,JI*XllJI
XI I 5 I -XIII I -X1121
00 46 J-I.2

46 Xl IJ ... 5 la( R(J)*Xl (JI+2.0*BIJ+2 )*Xl (J+2 ).XI (51-R(S) ).ALOG(W( I.j I)
DO 3 J-6.7
XX (J ,-XXIJ)+Xll Jl/Nl
DO 10 tal.NI
DO 47 J·I.2
XIIJ l-Wl t .Jl.*A4 t J)

41 XIIJ+21-XIIJI*XIIJI
XllS I.X U II *Xl121
0048 ;-1,2

48 XIIJ+51_IBtJI*XlIJ)+2.0*BlJ+21*Xl(J+2l+Xl(51*RI511*ALOGIWi It;})

00 10 J-l,7
SSXY IJ1-SSXY{J 1+1 YI I I-YY 1.1 XI I JI-XX IJ) I
00 10 Kat.,

10 SSXIJ,KI_SSXIJ,KI+IXIIJI-xXtJII*tX1IKI-XXtK) I
DO II J-I.7

11 B(JI-SSXY(JI
GO TO 111,18,19.19),1(4

19 C~LL MATV7ISSX,1,B,1,OET)
DO 59 1-1.2

59 A4tll-BII+51+A4111
0049 1-1.2
IF lABS 1811+5) IA4 ( 1 ) )-0.001149.49.14

49 CONT I NUE
GO TO 16

17SSXYI61-SSXYI71
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DO 20 J-l.6
SSX( J,6)·SSX(J,1)

20SSXI6.JI-SSX(1.J)
SSX 16 .61 .. SSX 11,11

18 CALL MATV7ISSX,6.SSXV,O,DET)
DO 21 J-l.6
BlJI-O.O
DO 21 K-l.6

21 BIJ).BIJ)+SSXIJ.KI*SSXY(KI
GO TO (22.23I,K4

23 A4(1)-B(6)+A411)
IFlABSlB(6) IA41 1) )-0.001116.16.14

22 A4(2)·B{61+A4(ZI
IFIABSIBI61/A4(2) )-0.001116016.14

14 KS-I
GO TO 33

16 KS-2
33 GO TO 134.2.34),N5
34 GO TO 131.3lt2,31).K4
31 BlII-0.0

8(21"0.0
DO 36 1-I.Nl
DO 36 J-I.IREP
K=(J-ll*Nl+I
8141- (Y1(K ).*"4 (3 )-1.) IA4(3 )/00
Be 51 cYIIK) ••A4131*ALOGIYl 0::.) I/A4131/00
B(6) -e I SI-8(4) IA4 I 31-B (4 )-ALOG 10)
Be 1) -Bl 11+A 161*6 161

36 B121-8 (2 I.e 161 *1 YY 21 11-8 (4) )
A4(3) -A4(3 )+B( ZI/S( 11
IFIABSI lA41 3)-ASI3) IIA41311-0.001) 37.37.38

3R KS-I
GO TO 2

37 GO TO 12.2.39I,N5.
39 KS-2

GO TO
END

/ / CUP
-STORE WS UA CMLE2

II JOB
II DuP
*DELETE MArv7
II FOR
.. NAME MArv7
-EXTENDED PRECISION
-ONE WORD INTEGERS

SUBROUTINE "1ATV7(A,N.B,M,DEnO
DIMENSION (PVCT f7) ,AI 7 .71,811.11. INDEXI1.7) ,PIVOTl1)
fOU I VALF.NCE II ROvl.JROW I, ( tCLuM ,JCLUM I. (AMAX, T.SWAP I
OETM-l.O
DO 20 JlIl.N

20 IPVOT(J)aO
DO 550 I-l.N
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AMAX-O .0
DO 105 J-l,N
IFIIPVOTIJI-1I60.105.60

60 00 100 Kal.N
IFIIPVOTIK )-1) eO.l00.740

eo IF lABS IAMAX I-ABS IA I J.K I) ) e5 .100 .100
e5 IROW-J

ICLUM-K
AMAX-AIJ,IO

100 CONT I NUE
105 CONTINUE

I PVOT I I CLUM) -I PVOT IICLUM I +1
I F II ROW-I CLUM) 140.2600140

140 DETM--DETM
DO 200 Lat.N
SWAP-A,IIROW,U
AIIROW.l)-AIICLUM,ll

200 Al ICLUM.L1-SWAP
IFIMI260.260.210

210 DO 250 L-l,M
SWAP-eIIRow,ll
BIIROW.LI=BIICLUM.L1

250 BltCLUM,l)·SWAP
260 INDEXII.11-iROW

INDEXll,21·rCLUM
PIVOTIII-AIICLUM.ICLU"1
DETM-DETM*P IVOT III
Al lCLUM. I CLUM) -I. a
DO 350 Lat.N

350 AIICLUM.L1-AIICLUM.L1/PIVOTIII
IFIM13BO,380,360

360 00 370 Lal,M
310 BIICLUM,U-f\(ICLUM,LI/PIVOTIII
3eO 00 550 Ll·l.N

IF I Ll-I CLUM 1400.550.400
400 T-AIL1.ICLUM)

A(Ll.tCLuMI-O.O
00 450 Lat.N

450 AILl.LI-AILl.LI-AtICLUM.LI*T
IFIMI550.550.460

460 00 500 L-l,M
500 BILl.LI-Blll,L)-8(ICLUM.ll*T
550 CONTINUE

00710 I-I,N
L-N+l-!
IF II NOEX (l.t )-INDEX! L,2) )630,710,630

630 JROW-INDEXIL.11
JCLUM-INDEXIL.21
DO 705 Kal,N
SWAP-AIK.JROWI
At K. JROW) -A I K ,JClUM)
A(K.JCLU"tI-SWAP

705 CONT I NUE
710 CONT I NUE
140 IF IDETM-0.0000011750. 750.760
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750 OETM-O.O
760 RETURN

END
II DUP
.STORE WS UA MATV7

II JOB
II DUP
.DELETE PMLR2
II FOR
*NAME PMLR2
.EXTENDED PRECISION
.ONE WORD INTEGERS
·IOCSIPLOTTERI

COMMON Y (80),X (20.2) ,B (71 ,A4( 31 .SSV,N, IREP,Y lTll121 ,10.A3131 .N4,N5
1.AN4 .NNNN.O .Rt 75.3)

78 FOR~ATI12A61

71 FORMATIIVALUE OF MAXIMUM AT C .'F8.41
76 FORMAT1F3oli
75 FORMATl'VAlUE OF "'11 1 MAXIMUM AT AIIlt ·'F8.41
74 FORMAT1F6.3)
73 FORMAT I 'MAXIMUM LIKELIHOOD RATIO')

ANS-N4-1
00 4 J-1.3
GO TO 18,8,9),J

8 GO TO IIO.IO,4),N5
9 GO TO IlO,4.10),N5

10 X1-A31JI
X4-A3fJ}-AN4
""2.0*AN4
61 c A/20.
C-X4-A/50.
0·"/10.
Ell: 10 ./A
F·X4-Bl
GlI:X4+0
HlaX4+A*1.3
W-X4-A/15.
Z-X4-0
CALL SCALEl E dO.O .X4,O.O I
CALL EGRIDIO.X4,O.O,Bl,20)
CALL EGRIOll,X4.0.0,O.05,20)
00 2 I-loll
XI-C;-DIlO.O+O*FLOAT 11-21
XQ=G+O*FLOATII-21
CALL ECHARIXl,-O.02,O.1.O.l,O.OI

2 WRITEI7,74)XO
00 3 I-loll
XI--O.l+O.l*FLOAT I I I
CALL ECHARIF,Xl,O.l,O.l.O.O)
WRJTEI1,76)Xl
CALL ECHARlG.-O.04.0.1.0.1.0.0)
GO TO (5.5.61.J
wRl TE( 1.15 )J.J.A31 Jl
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GO TO 7
WR IT E 17,771 A31 J I
CALL ECHARlW,O.1,O.I,O.1,1.5109)
WRITEI7,73)
CALL ECHARCZ,O.O,0.1.O.I,1.S109)
WRITE(7,7BITITL
CALL EPLOT(-2,X4,O.O)
DO 1 l-ltN4
A41Jl-I·A/AN5+X4-A/ANS
IF lR II ,J)-1.011 tl' 11

11 RCI,JI-l.O
1 CALL EPLOTlO,A4CJI,RII.J))

CALL EPLOTll.H.O.OI
4 CONT I NUE

CALL DATSWIB,JBI
GO TO 112,131oJB

13 N4-2
CALL LI NK II NF02)

12 CALL LI NK I CPAR21
END

II DuP
-STORE WS UA PMLR2

II JOB
II DUP
-DELETE CPAR2
II FOR
.NAME CPAR2
-EXTENDED PRFCISION
-ONE WORD INTEGERS
-IOCS11132 PRINTERI

COMMON YIeo I .X 120.2 I .8 n I .A4 (3) • SSy.N. I REP. TIT L. I 121 .10 ,A3 13 I .N4 .N5
I.AN4 .fI.lNN,,-:.D.R( 35 .51 .BB ISI.RRI 521

BO FOR~AT111112A61

79 FORMATll0Ell.3d61
18 FORMATI'OPOINTS PLOTTED FOR MlR GRAPH OF Bl 1 tl I I I I15(5X'BI'1Ifl'2X

11 5X I A11 lOX' A2 I 1Ox' C I 9X' 550' 8X. R 11X I I TER I I
DO 14 1-1.3

14 A41II-A3111
VZ-O.o
J3-e
0-0.0
DO 11 I-ioN

11 O-O+AlOGIYI III
DD-EXPID/FLOATINI)
CALL CMLE214.ITER.VZ.J3)
ss-ssy
DO 5 1-1,5
BBIII-BI II
JFIN4-3518.B.9

8 ANS .. N4-1
GO TO 10

9 N4-35
ANS-)4
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10 DO 1 J3-1.5
IFIBBIJ31)2.2.3

2 X4-2.0*BBIJ3)
GO TO 13

:3 X4-0.0
13 A-2.0*ABSIBRIJ311

WRITFI3.BOITITL
WRITE( 3.18'J3, (t ,1-1,51
004 1-1.3

4 A4111-A31Il
00 1 I(K-1,N4
DO 15 1-1.3
IFIABSIA41 I) 1-5.0115.15.16

16 A41Il-A31!)
15 CONTINUE

V2 c (KK-ll *A IAN5+X4
CALL CMLE214.ITER,V2.J3)
R (KK ,J31-N*AlOG ISS/$SY 1/2.0
R(KK ,J31-EXPIR IKK .J3) I
006 Jel,S
BIJ)cA413)*OO*·(A413)-l,OI*SlJI
..'R tTE (:3,79) lSI J I .Jel ,51,A4,55Y fR I KK.J31 t JTER
CONTINUE
DO 12 1-1.3

12 A4111-A3II)
Vl"O.O
J3-8
CALL CMLE214t1TER,V2,J3)
DO 7 Jal,S

7 B(JlcA4131*OO•• IA4131-1.0)*S(JI
CALL LINKIPPAR21
END

II DUP
*STORE WS UA CPAR2

II JOB
II CuP
-DELETE PPAR2
II FOR
.NAME PPAR2
*EXTENDED PRECISION
.ONE WORO INTEGERS
*IOCSIPLOTTERI

COMMON V 180 I .x (20.2 I ,B81 7 ) • "A I 31 • SSV.N. I REP. T t TL ( 12 I , 10 fA) (31 .NIt.N
15.A~4.N"'NhO,R135.51

78 ·OR~AT 112A6)
77 FOR~ATI'MAXI~UM LIKELIHOOD RATIO')
76 FORMATIF3.1)
15 FORwATI'VALUE OF Blfll') MLE OF B(lll l ) a 1 E10.31
74 FOR""AT{EIO.31

IF(N4-3518,8,9
ANS .. N4-1
GO TO 10

9 N4-35
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ANS-)4
10 00 1+ J3-1,5

IFIBBIJ3115.5.6
5 X4 a 2.0*aBIJ31

GO TO 7
6 Xlt-O.O
7 A-Z.O*ABSIBBIJ311

Rt-A/ZO.
C-X4-A/50.
0-A/10.
E-lO./A
F-X4-Bl
u-X4+D
H-X4+A*t.3
W=X4-AIl5.
ZcX4-D
CALL SCALEIE.IO.O.X4.0.01
CALL EGRID(OtX~..O.O.Bl.201
CALL EGRIO! l,X4.0.0.0.05,20)
DO 2 1-1,11
XlaG+O*FLOATII-31+0/2.5
XOaG+O*FLOAT I 1-21
CALL ECHARIXl,-O.02,O.l,O.l,O.OI
WRITEI1,74IXO
00 :! J-l.11
XI--O.l+O" I*FLOAT (I I
CALL ECHAR (F.X 1 ,a .1.0 .1.0.0)
WRITEI7.76IXl
CALL ECHARIG.-O.04.0.1.0.1,O.OI
WRITEI7.15IJ3.J3.BBIJ31
CALL ECHARIW,O.1.O.1.O.1.1.51091
WRITEI???)
CALL ECHARIZ.O.O.O.l,O.1.1.51091
~RITEI7.78ITITL

CALL EPLOT{-2.X4.0.01
DO 1 KI(.-I''''14
Vl-l 1(1(-11 *A I AN5+X4
IF (R IKK.J3 )-1.0) 1.1.11

11 RIKI(.J31-t.O
1 CALL EPLOTIO.V2.RIKK,J311

CALL EPLOTll,H.O.OI
4 CONT I NUE

N4"2
CALL Ll NK II NFOZl
ENO

/I DUP
*STORE WS UA PPARZ

II JOB
II OUP
*OELETE INFOZ
/ I FOR
*NAME JNF02
*EXTENOEO PRECISION
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*ONE WORD INTEGERS
*IOCSII132 PRINTERI

COMMON Y 180 I .x (20.21.8 (7) ,.1.4(3) ,SSV.N, I REP,T lTL 1121 t 10.A3131 .N4,K.
lSSX2 11,1) • xx (1) • YY 2120 I • AS (:3) • SSXY (7) • X4 (2) ,yy. X1C 11 ,SSXl ( 1.71 • SS (
2S),VVl(4I,SSYlI4),SSY5IS)

92 FORMATI 'ORELATIVE LIKELIHOOD OF NO TRANSFORMATION vS. ML ESTIMATES
1 .. I E14,51

90 FOR",AT,'O••• VARIABLES FITTED'114X'Xl'6X'X2'4X41' OB5. SET'l21 1

1 MEAN VARIANCE ST. DEV.' I
89 FORMAT I , STANDARD DEviATIONS wITHIN OBSERVATION SETS'/17x.4Fll.21
88 FORMAT I ' VARIANCES WITHIN OBSERVATION SETS'/17X4Fll.21
87 FORMATI' MEANS wiTHIN 08SERVATION SET5'1l7X4Fll.21
86 FORMATI'OVARIANCE-COVARIANCE MATRIX'I
85 FORMATl 'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIA8LES - Al -'F8.

14' .1.2 a I F8.4/ 1 0PQWER TRANSFORMATION OF DEPENDENT VARIABLE - C .IF

28.41
84 FDR""ATI'08(JI COEFFICIENTS'/'O'6E15.61
83 FORMATI 'OINFORMATION MATRIX FOR PARAMETERS OF UNTRANSFORMED DATA' I
82 FORMATI 'OINFORMATION MATRIX FOR PARAMETERS OF TRANSFORMED DATA' I
81 FORMAT I 'OANALYSIS OF VARIANCE TABLE - TRANSFORMED DATA'I'O SOURC

lE t llX'SS'6X'O.F.'5X·MSS'7X'APPROX. F'6X'MLRI)
80 FORt-lAT ('1'12.1.6)
79 FOR"-1ATI I '5E15.61
78 FORMAT I 'OANALYSIS OF VARIANCE TABLE - UNTRANSFORMED DATA'I'O SOU

lReE I llx 'SS'6X' O.F. I 5X ''''55 'llX I Ft 9X'MLR' I
95 FORMATIIX2F8.3.7Fll.ZI
71 FORMAT!' TIlEATMENTS IF12.2.I6.2F12.2.E16.61
76 FDRMAT(' LINEAR 'F12.2.16.2F12.2.E16.6)
15 FORMA.T(' Xl LINEAR 'F12.2.16.2F12.2.E16.6)
74 FORMAT(' X2 LINEAR 'F12.2d6.2F12.2.E16.6)
73 FORMA.T(' OUADRATIC 'F12.2.I6.2F12.2.E16.61
12 FORMAT I , Xl QUAD. 'F12.2.I6.2F12.2.E16.6)
98 FOR"-1ATI' X2 QUAD. 'F12.2.I6.2F12.2,E16.61
97 FORr..,ATI' Xl * X2 'FIZ.2.16.2FIZ.Z,E16.61
91 FORMAT( I TRANSFORM 'F12.2,I6,2FIZ.2,E16.6J
96 FOR,"'1ATI' LACK OF FITtF12.2.16,2F12.2.E16.61
94 FORMAT 1 'RESIDUAL 'FIZ.2,J6' F12.2)
93 FORMAT!' TOTAL IF12.Z.I61

Nl'r</IREP
0-0.0
DO 66 lal,N

66D-D.ALOGIYIIII
0057 1-1,3

57A5IJI-A4(11
WRITEl3.80ITITL
NZ-tl+l
DO 55 I-N2,eO

55YIII-0.0
WRITE( 3,90 I (J, 1-1.41
0054 t-l,Nl
YYYsO.O
DO 8 ';=l,IREP
NZa(J-ll*Nl+I
yyy~yyy+y(N211 IREP
Syy-O.O
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DO 9 J:lll.IREP
NZa( J-ll*Nl+I
Syy.SVY+ (Y I N2) ..YYY )*1 Y (N2 )-YYY I
SSYY-SORT ISYYI
N6-Nl+I
NZ-Nl*2+!
N3:o:Nl*3+1

54 WR I TE 13 .95) X (1.1) .xt I .21 ,V( J I ,Y(N61 ,Y(N21 tV (N3) ,YYY,SYV,SSyy
0041 ral.IREP
YYll1 )·0.0
DO 41 J-t.Nl
NZa( l-ll*Nl+J

41 YYl I I I·YYl I II+YlN21/Nl
0044 r-l.IREP
55Y1111-0.0
00 44 J-t.Nl
Nl-ll-ll*Nl+J

44SSYlIII-SSYlIII+(VIN21-VVllIII*IYIN21-VVlllll
WRtTEI3.871IYYl(I ),J-l.IREPI
WRtTEt3.881(SSYIII),t-l,IREPI
00 43 raltlREP

43 SSYl I II-SQRTISSYl I I II
WRITE(3.891ISSYltI).I-l.JREP)
DO SA 1-1.3

S8 A4(1 lal.O
DO 10 K-1.2
'I"y-O.O
00 1 l-l.N
yr-YY+YIJ 1••A4131/N
DO 40 t-1,"'0
Y'I"2(1)·0.0
DO 40 J-lolREP
N2-1 J-11*Nl+1

40 VV2111-YY2111+VIN2IHA4131/IREP
Tor-o.o
DO 3 I·I.N

3 Tor-rOT+1 V( I )••Aitl)}-YY ,*(y( J } ••A4(3)-YY I
TREAT-O.O
DO 4 I-I.NI

4 TREAT-TREAT+IVV21 II-VV 1*IVV21 I I-VVI
TREA T-TREAT *1 REP
00 7 J:sl.5

7 XXIJI-O.O
DO 6 lal,N!
DO 16 J-l,2
XIIJ I-XC I.JI ••A4(J)

16 XlIJ+21-XlIJI*XlIJI
XlIS)aXltll*Xl121
DO 6 J-l.S

6 XXIJlaXX(JI+XlCJI/Nl
DO 3q r-l.S
SSXYIII-O.O
00 39 J-l.5

39 SSX2It.J):o:O.O
00 37 t-l.NI
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DO 21 J-l.2
Xl (J )-Xl I ,J).*A4 (J)

21 Xl(J+21~XlIJI*Xl(JI

XII51-X 1111-XI 121
DO 37 J=I.5
SSXYIJI-SSXYIJI+IYY2111-YYI_IXIIJI-XXIJII
DO 37 JIst,S

37 S5X2 (J.Jll-S5X2( J,Jl)+ IXIIJ I-XXIJI ).( Xl (Jl )-XX (Jl) I
GO TO 127.281,1(

21 GO TO t68.Z8l,N4
28 WRITEI3.80ITITL

Cia TO (18.26),1(
18 WRITEI3.831

GO TO 19
26 WRITEI3.85IA4

WRITE(3,821
190030 t-l.5
30 WRITE13,791 ISSX2(I,Jl.J-l,51
68 DO 29 J-1.2
29 X41 I I-S5X21 I oil

CALL lolATV7(SSX2.5,SSXV,O,OETI
GO TO 165.33),1(

65 GO TO 1)4,331.N4
33 WRITE13.861

0042 1-1,5
42 WRITEI3.791(SSX2II.JI,J-l,51
34 DO 11 Jal.S

BIJI-O.O
00 11 1-1.5

11 BIJI-AlJ)+SSX2(I.JI*SSXYCII
AA·YY
DO 38 J-I.S

38 AA-AA-BIJI*XXIJl
GO TO (35.36),K

35 GO TO f45.361,N4
36 WRITEI3,84IAA,(B(J),J-l,51
45 CALL ORTH2

CALL MATV1(SSX2,5,5SXV,O.DETI
DO 46 JaI.S
BIJI-O.O
0046 1=1.5

46 B(JI.~IJI+SSX211.Jl*SSXYII)

DEY-TREAT
DO 17 1-105

170EV-DEV-BIII*SSXYIIl*IREP
00 12 J-1.2
00 12 J1-1.2

12 SSXIIJ.J11-SSX2IJ.JU
CALL folATV7ISSX1.2.SSXV.O.OET)
S51-0.0
00 14 1"1.2
00 14 J-1.2

14 SS1-SS1+BIJ)*SSX111.JI*BIII*IREP
DO 13 J-1.2
DO 13 JI-Io2
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13SSXIIJ.Jll-SSX2IJ+2.Jl+21
CALL MATV7ISSX1.2.SSXV,O.oETI
552-0.0
00 15 1.. 1.2
DO 15 J-l.Z

IS SS2-SS2+BIJ+21*SSXIII.JI*BII+21*IREP
DO 31 l-l,S

31 551 I l-Bl I I*BI II/SSX21 1.1 1*IREP
II-I
12-2
13-NI-1
I S-O
DO 47 1-1.3
tFIA4( I )-1.0148.47,48

48 IS-IS+l
47 CONTINUE

NN-N-I3-1
NNN-N-l
GO TO 120.22),1(

20 SSY3-0EV
I4-13-S
DEVM-OEV/I4
GO TO 49

22 SS'O-SSY3-DEV
SSY3M-SSY3/15
14-13-1 S-S
DEV"'·nEV 114

49 IF(IREP-1150.~O.51

Sl RES-ToT-TREAT
RESM-RES/NN
RR-RES+DEV
GO TO S2

SO RES-DEV
RR-RES
RESMaOEVM

52 SSlM-SSl/2.0
SS2M-SS2/2.0
TRFA~·TREAT/I3

F1-TREA~/RES~

F2-SSI~/RESM

F21·SSI11/RESM
F22-SS121/RES~

F3"'SS2M/RESM
F31-SS I 31/RESM
F32-SS(4)/RESM
F33·SS151/RESM
F6-SSV3M/RESM
F4-DEVM/RESM
DO 61 1-1.5

61SSY5111-IRR/IRR+SSIIlll**IFLOATIN)/2.01
SS3_IRR/IRR+TREATII.*IFLOATINI/2.0)
554- (RP/(RR+SS 11 ,*. t FLOAT IN 1/2.0 I
SS5.(~R/(RR+SS211 •• IFLOATINI/2.01
556'"' I DEV/RR 1*. (FLOAT I N 1/2.0 I
GO TO 153.561.1'.
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53 RRQ:.qR
GO TO IbO.2SI.N4

56 WRITEI3.811
RRR-N*ALOGI RR/RRR) /2. 0+ I A3(:3' -1.0 '*0
RRR-EXPIRRR I
GO TO 32

25 WRlTE13.781
32 WRITEI3,77ITREAT,I3,TREAM,Fl,SS3

WR I TE (:3 .161 551.12 .SSlM.F2 ,554
WRITEI3.75 1551 11. J I.SSIII.F21.SSY51 11
WQl TE (3.14) 55! 2). I 1.55 121 .F22 ,SSY5( 2)
wR ITE (3,131 S52 .12 .S52M,F3 ,555
WRITEI3.72)SS( 31.Il.SS(3I,F31.SSY5C31
wRI Tf (3,9A I55l4', I 1.55 (4) ,F32 ,SSYS( 4)
WRITE I 3.971551 51.II.SSIS 1 .F33 .SSYSI 5 I
GO TO IZ3.24).K

24 IFIA3131-1.0J23.61.23
61 WRITEI3.91ISSY3,15.SSY3M.F6.RRR
23 IFIIREP-U62.62.63
62 WRITEI3.96)OEv.I4,DEVM

GO TO 6'
63 WR I TE (:3 .96) DEV, 14 .OEVM.F4 .556

WR I Tf (:3 .94] RES ,NN .RESM
64 WRITE(3,93ITOT,NNN
6000 5 Jal.)

5 A4lJlo:A3lJl
10 CONT INUE

WRITEI3.92IRRR
DO 59 1-1.3

59 A411}.A5111
GO TO 17lt691,N4

71 CALL DATSwt8.J81
GO TO (10.69 I • J8

69 CALL L1NKIEIGN21
70 CALL LINKlCDEF21

END
/ I DUP
-STORE WS UA INF02

/ / Joe
/ / DUP
- DELETE ORTH2
/ / FOR
.NAME ORTHZ
-EXTENDED PRECISION
.O~E ~ORO INTEGERS

SUBROUT I NE QRTH2
DIMENSION W120.51
COMMON y180) .x I 20.2) • B 17 I ,A41 3) ,55V,N. I REP, T I TL I 121 ,t 0 .A31 3) ,N4 ,I(..

1SSX 2 I 7.11 ,XX (11 • YY 2(20) ,A5 (3 I • SSXy ( 7 I • X4 (2 I ,YY. X3 (2 I • Xl (2) .AA2
85 FORMAT('QPQWER TqANSFORMATrONS OF INDEPENDE~T VARIABLES - Al zIFB.

14' 42 s'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C .IF
28.4 )

84 FORMATI5F1S.51
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83 FORMATI'QCROSS PROQUCT MATRIX'/I
82 FOR"'lATI'ONORMAl ORTHOGONAL POlYNOMIALS'/IIOX'Xl I 13X'X2 1 11X'Xl*Xl I 1

10X'X2*)(2'10X 1 X1*X2'1
81 FORMA T ( I 1 1 12A6)

N1-NIlREP
DO 1 1-1.N1
DO 1 J-1.2
WI I • J I ~ I XI I • .,}) **A4 (J) -xx I J I I/SQRT I X41 J) )
002 J-1.2
X11.,J1-0.O
x3 (J '-0.0
AAZaA4( J )*2.0
DO ., I-lINl
XIIJI-XIIJI+XII.JI**AA2
X31 J I-X)l J I +Xl I ,J ' ••"A2*( Xl I ,J) •• A41 J I-XX(.J II
00 :3 I "I,NI
DO 3 J-1.Z

:3 W( I,J+21-IX( I,.).X( I ,J) •••A4(J)-X11 JI/Nl-(XII ,JI ••A4Ij I-XX(JII*X31
1JIIX4lJI

DO 4 J"'1.2
X3IJI-0.0
00,. t-I.NI

4 X3IJI=X3IJI+W( t • .)+21*WIItJ+21
DO 5 I .. I,N}
DO 5 J-3,4
WII ,J) -WI t • ..JI/SQRT(X3( j-21)
00 1 r-l.5
55XYIII-0.0
DO 7 J-1.5
SSX2l J • .))-0.0
DO 8 1-1.N1
wi I t SlaW I I .11*W ( t .21
DO 8 J llI l.5
SSXYIJI-SSXYIJI+(VY2111-YYI*WII,JI
DO 8 Jl-1.,
SSX2 IJ • .)11 ::ISSX2( J.J1 )+w (l.J l*wt J .Jl)
GO TO f6.91.K
GO TO flO.91.N4
wRlTE(3.8lITITL
GO TO Ill,l21.K

12 WRlTE13.85IA4
11 WRITE13.821

wR ITE 13.841 I (W ( I • J 1.J-l .51 • r= 1 .Nli
WRITEI3.831
WRITEI3.8411ISSX211.JI.J-l.51.r-l.5)

10 RETU~N

END
// DUP
*STORE WS UA ORTH2

/1 JOB
// DUP
*DELETE
// FOR

COEFZ
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'NAME COEF 2
'EXTENOEO PRECISION
'O~E WORD INTEGERS
'IOCSIPLOTTER,1132 PRINTER)

COMMON V1801.X (20.2) ,8 (7) .Altl) .SSY.N,lRE?,T ITl t 121. IO.A)( 3) ,N4.N5
1 .X2 (61 ,VY2 (20) .SSXY (1) • SSX 17,7 I • BB (1) • 15141

82 FORMATI 'POWER TRANSFORMATIONS Al·IF8.4 1 AZ-'F8.4' C2 'F8.41
81 FORMATI'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al -'FB.

14' A2 a ' F8.4/'QPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C -'F
28.4 )

BO FORMAT t 11112A6)
79 FORMATI7E15.SJ
78 FOR~ATI12A61

77 FORVAT('OPOINTS PLOTTED FOR ~LR GRAPH OF 8{'ll 1 )'/517X'B(lil t I 1 4XI
19X 'sse '13X 'R I I

76 FORMATIF3.l1
15 FOR"lATI'VALUE OF 61'11 1 1 MLE OF StIIlt) .IE10.3)
74 FORMATIE10031
73 FORMATl 'MAXIMUM LIKELIHOOD RATIO']

Nl-NIJRE?
55'(*0.0
DO 16 I-I.N

16 SSY·SSY+(YII ).Y( 111 ••A3()1
DO 14 t-I,NI
Y'(2(11-0.0
DO 14 J-l.IREP
K""U-l '-Nl+1

14 YV2( I IfJ#.YY2111+Y(KI**A3(31/tREP
X2111-1.0
DO 37 1-1,6
BBIII-O.O
DO 32 J-l.6

32 SSX( Z,JI-O.O
DO 33 l-l,NI
DO 31 J a 2.3
X2(JI-X( I .J-l1 **A3IJ-l1

31 X2IJ+21-X2(JI*X2IJI
X2(61-X2121*X2f31
DO 33 J-l.6
BAIJI-AfHJI+YY7.1 JI*X2(JI
SSXY(JI=BAIJ)
DO 33 1(-1.6

33SSX[J.KI-SSX{J.K)+X2IJI*X2IKI
CALL MATV7(Ssx.6.eBtl.DET)
sS·SSY
DO IS 1-1.6

15 SS-SS-SSXY(II*B611)*IREP
DO 21 JJ-2. 6
J3-JJ-l
AN5·44
JFIBB(JJI )25.25.26

25 X4-Z.0*BBIJJI
GO TO 27

26 X4,.O.O
27 A-2.0*ABSIBBIJJI I
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81-A/20.
Ca X4-AI50.
O-AIlO.
E-lO./A
F-X4-Bl
GzX4+0
HcX4+A* 1. 3
W-X4-A/15.
U-X4-A/7.5
Z·X4-0
CALL SCALE(E.IO.O,X4,O.O)
CALL EGRID(O.X4.0.0,Bl.20)
CALL EGRIOll.X4,O.O.O.05,20)
DO 2 I-I,ll
Xl-C+O*FlOAT I 1-31 +0/2.5
IFeXlI35.36.36

35 t-ml--l
GO TO 37

36 NN1-l
37 XO-G+D*FLOAT(I-2'*NNl

CALL ECHAR I X1,-0.02,O.l,O.1 ,0.0 I
2 WRITEI7.741XO

DO 3 I-I,ll
Xl-·Q.l+O.l*FlOAT (J I
CALL ECHARIF.Xl.O.l.O.l,O.O)

3 WRITE{7,76)Xl
CALL ECHARtG,-Q.04,O.l,O.1,O.OI
WRITEI7,15IJ3.J3.BBIJJI
CALL E01ARtW.O.l,O.l,O.1.1.5109)
WRITE!1,7]1
CALL ECHARIZ.O.O.O.1.O.l,l.51091
WRITE (1.181 T ITL
CALL ECHARIU,O.O.O.l,O.1.1.51091
WRlTE17.821A3
CALL EPLOT 1-2,X4,O.OI
WRITE13.80ITITL
WRITEI3.81IA3
001+ 1-2.6
IFl1-JJI7,4,5

7 JJJ-I-l
GO TO 6
JJJ-I-2
ISIJJJ)-I-}
CONTINUE
WRITEI3,77IJ3.J3,I5
00 1 IC.K-1,45
V2-IKK-1)*A/AN5+X4
SSY1-0.0
00 11 1-1,5
SSXYI I 1-0.0
00 17J-1,5

17 SSX( I ,JI-O.O
DO 18 I-1,N1
0028 J-2,3
X2lJ leXI I ,J-1).*A3IJ-1)
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28 X2L.J-t'Z)-XZCJ).X2IJ)
X2(61~X2(2)*X2131

DO 34 J:ldREP
K-CJ-ll*Nl+l

3~ SSYl-SSYl+(YIK)-VZ*X2IJJ) 1•• 2
DO 18 J-l.6
IF(J-JJI20.18.30

20 JJJ:J
GO TO 29

30 JJJ-J-I
29 SSXY I JJJ)-SSXY I JJJ I +1 VYZ I II-VZ-XZ I JJ 1)-X21 J I

B I JJ J I-SSX YI JJJ I
DO 18 K-I.6
IF (K-JJ 111,18 ,12

11 KKK-K
GO TO 13

12 KKK-I(-l
13 ssx (JJJ,KKK) -SSX (JJJ,KKK l+X21 J '*X2 (K)

IB CONT INUE
CALL MATV7ISSX,5.B,l,DETI
DO 19 1-1.5

19 SSYI-SSYI-SSXYIII-BIII-IREP
R-ISS/SSYll.·(FLOATINI/2.01
WRITE 13,191V2, IBI J) • .,)-2,5) ,SSYl ,R
CALL EPLOTIO.V2.RI
CALL EPLOTtl,H.O.O)

21 CONT INUE
CALL L1NKIEIGN2)
END

II DUP
-STORE WS UA COEF2

I I JOB
/ I CUP
-CELETE EIGN2
II FOR
-NAME EIGN2
- I OCS 1113 Z PR I NT ER. TYPEWR ITER .KEYBOARD I
-ONE WORD INTEGERS
-EXTENDED PRECISION

OIMENS ION ALA"'I112 I ,ALAM2 (21 ,PREPl (2.2 J • PREP2 (2,21
COM~ON YC80 I .X(20 .21 tV 11) .A4( 31 ,SSV,NS.NREPs.T I Tll 12}, IO,A)( 31 .N4.

11 • Y5 (2) ,VI (2.2 I ,ALAMO I 2,2 I • PREP (2.2.2 I • COf (6 I • VDEV 120 I ,AA 11.1) • X1 (
261,Z 121 ,A5131.XCI20,21.NNNI 31

EOUIVALENCE IALA""OI1,11,AlAM111l),IAlAM\:>11,2),AlAM211»)
EQUIVAlE~lCE IPREP1 (1,1) ,PREPI1,1,1», (PREP211, 11 ,PREP( 1,1 ,2l )

89 fOR""ATClHO,8X,IErGEN VAlUES'.tOX,'EIGEN VECTORS AS ROWS',I,)
8~ FOPVATI'O'2IE11.4,'-YS'3Xl'IN ORIGINAL UNITS'/)
M7 FOR~AT(lHO,4IEll.4,I"X'i1ISI2XII IN ORIGINAL UNITS')
86 FORMAT{1~13F9.3.4F15.3)

85 FOR~AT{lHO,1Xt'TAALEOF RESIDUALS')
84 FORMAT 113'
83 FORMATI'TYPE 1 TO CALL EXIT. EOF TO CONTINUE'I
82 FORMAT(11 1 12A61
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81 FORMATIIHO.5X.3HY -,EI5.6.3H • t2~2H +.EI5.6.2H Z.lt.3H SQ),I.I
80 FORMATIIMO.1X,'Y ESTt,4X,'Y OBS'.4X,IDEVN'.12X,'VALUES OF Z',18X,'

IFACTOR LEVELS' I I
19 FORMATI 'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al o'FB.

14' A2 o'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C o'F
28.41

18 FORMAT I 52HO CANONICAL REGRESSION (Z ARE CANONICAL VARIABLESI./I
11 FORMATI29HO CENTRE OF RESPONSE SURFACE .1.1

00 21 lal.3
21 A511 loA4111

NloNS/NREPS
GO TO (110101oN4

11 DO 12 101.3
12 A411l o A3111

GO TO 13
10 DO 5 101.3
~ A4(1)-1.0

13 00 4 LL-l.N4
WRITEI3.82ITITL
GO TO (14.15),N4

15 GO TO 119.141.LL
14 WRITEI3.19IA3
19006 l-l,NI

YOEV( I )·0.0
00 21 K-l.2

21 XCI ItlU-X( ItKI.*A4IKI
DO 6 K-l.NREPS
KK-CK-ll*Nl+l
YDEV II I oYDEVIII .. I KKI**A4 (31/NREPS
DO 1 1-1.6
Vii) -0.0
DO 1 J-l.6
BA(I.Jl-O.O
Xl<ll-l.O
DO 8 Kal.NI
DO 3 J-2.3
Xl tJ ,-X (K .J-ll*.A4( J-li
Xl (.ttl-Xl (2 }*XlI21
Xll!5I-XU2)*XlI31
Xl161 0 X1l310Xl131
00 e 1-1.6
VllloVIII+YOEVIKIOXllll
008 J-l.6
BAII.J 10BAII.J I+Xllll 0 XlIJI
CALL MATV7CBA.6,V,l.OET)
00 29 j-l.6

29 COEIJloVIJI
NFAK-2
KP-NFAK+2
DO 32 r-l.NFAK
DO 32 J-l.1
IFII-JI31.30.31

30 PREP( r .J.LL)-VOC.P)
GO TO 32

31 PREPI I ,J.Ll).V(l(.P'*O.5
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PREP(J,I ,lll-PREP( I.J,LL)
32 KP."P+l

DO 33 !-l.NFAK
33 V( I) e.-VCI+U*O.5QO

DO 34 !=loNFAK
0034 J-l.NFAIC.

34 BA(I,JI-PREPlItJ,lLl
WRITEI3.77)
CALL MATV1 IBA,NFAK,V, 1.0ETI
YSILLI-CDEllI
00 44 r,.ltNFAK

44 YSILl)·YSILL)+O.S*VIII*COEII+ll
GO TO (35.36).N4

36 GO TO 137.351.LL
35 11-1

12-2
0040 1-1.2
IFIVIII138.38.39

38 NNNI II =-1
GO TO 40

39 NNNI I )-1
40 CONT INUE

V4-V(2)··11./A3(211*NNNC21
V3 -V I 1 , •• I 1 • I A3 ( 11 ) *NNN ( 11
IFIYSILL) 141141.42

41 NNN(3)=-l
GO TO 43

42 NNN131-1
43 YSl .. VSClLI.*'1./A3(311*NNN(3)

WR ITE' 3.87) IVI I I • I .1-1 .NF AI( ) tV), I 1. V4. I 2
IrIRITE(3.88IYSILLI,Y51
GO TO 45

31 WRITE(3.87IfV(II,I.I-l,NFAKI
WRITEI3.BBIYSILLI

45 WRtTE(3,891
GO TO 122.23),LL

22 CALL CAN2IPREPl.ALAMltNFAKI
GO TO 24

23 CALL CAN2IPREP2.ALAM2.NFAKI
24 WRITEI3.7BI

WRITE 13 .81) YS I LL I. I ALAMOC J.LL) • ..1 .';-l.NFAK I
WRITE13.851
WRITE13.801
DO 18 ..I a t.Nl
YPRED-O.a
00 16 t"l.NFAK
ZI J '·0.0
DO 16 L-=l.NFAk,

16 Zt I I-Z( I 1+1 XCI J.L )-VI L) I.PREP( I .L.LL)
DO 11 Ll-1.NFAI(

11 VPRED=VPRED+( Z (L1 ) .*21 *ALAMO< Ll.LL I
YPREO=YPREO+YS 1LL 1
VDEV1 cVDEv I J l-vPRED

18 wR IT E (3.86 I J. VPREO. VOEV (J I • VOEV1. IZ ( 11 , 1= 1. NF AI<. I • (XC( J. I I I .1 1= 1.NF
lAK I
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DO 25 t-l.3
25 A4111-A31II

0046 1-1.2
46 VIII.LLI-VIII

4 CONT INUE
00 28 I-it'

28 A4111-ASCII
CALL DATSW I 7 .J71
GO TO 150.491.J7

50 CALL LIN~CCENT21

49 CALL DATSWIIO.J101
GO TO C48.47ltJ10

48 CALL L1N~ICRS21

47 GO TO (9.26).N4
9 WRlTEII.831

READI6.84INS
IFINSI2.20.2

26 IFIID-9811.2.1
2 CALL EXIT

20 CALL L1N~ICRLF21

I CALL Ll N~ I BOX2 I
END

/I DUP
-STORE WS UA EIGN2

II JOB
I I DUP
-DELETE CAN2
I I FOR
-NAME CAN2
-ONE WORD INTEGERS
-EXTENDED PRECISION

SUBROUTINE CAN2IAA.AMBDA.NI
DIMENSiON AAI2.21.AMBDAI21.EI41.DI41

80 FORMATI4Xd2.SX.EIS.6.Sx.2E15.61
NQ-.l
~-I

DO I I-I.N
001 J-I,!
EIIO-AAII,J)
"-K+l
CALL JACOBIE.D.AMBDA.N.NQI
~-l

002 I-I,N
00 2 J-l.N
AAC t ,J)-OOO
1(,-1(+1
003 t-l,N
WRITE« 3.80 I I .AMBDA (I I • IAA( I ,J) ,Jal,N I
RETURN
END

II DUP
-STORE WS UA CAN2
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II JOB
II OUP
.OELETE JACOB
II fOR
.NAME JACOB
.ONE WORD INTEGERS
.EXTENDED PRECISION

SUBROUTINE JACOBIA.B.C,NAA,NO)
DIMENSION Alll.Blll.C(1)
LOOPC"O
NA-NAA
NN·(NA*INA+1l1/2
If INO) 120,100,100

100 K-1
DO 115 1-1,NA
DO 115 J-l.NA
Ifll-J1105 ,110 .105

105 8(KI-0.
GO TO 115

110 BIK)-l.
115 1(-1<+1
120 SUM-O.

IfINA-11325,310.125
125 K-1

AMAX-O.
00155 I-I,NA
DO 150 J-l.1
Ifll-J11350145,135

135 IfIABSIAIK) I-AMAXI1450145.140
140 AMAX-ABSIAIKII
145 TERM-A(KI*AIK)

SUM-SUM+TERM+TERM
150 1(=-1(+1
155 SUM-SUM-TERM

SUM-SORT I SUM I
THRES-SUM/SORT IfLOATINAI)
THRSH-THRES·1.0E-oe
I f I THRSH-AMAX 1165.310,310

165 THRES-AMAX/3.
IfITHRES-THRSHI115,leo.1eo

115 THRES-THRSH
180 1(-2

N-O
JD-1
DO 270 J-2,NA
JO-JD+J
JJ-J-1
10-0
DO 265 I-l,JJ
10-10+1
IfIABSIAIKII-THRESI265,265,195

195 N-N+l
ALPHA- {AIJDI-A (10 III (2.*A(lC.) )
BETA-l./(l.+ALPHA*ALPHAI
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ROOT-I.O+ABS(ALPHAI*ESORTIBETAI
I F I ALPHA 120 S. 200.200

200 SSO_O.S*BETA/ROOT
CSQ-O.S*ROOT
GO TO 210

205 CSO.O.5*BETA/ROOT
ssa.O.S*ROOT

210 CC-SORTICSOI
Sa-SORT 1550 I
TWOSC.CC*S*2.
TEMPAaCSQ*AIlol+TWOSC*AIKI+SSO*AIJol
AIJol_CSO*AIJol-TWOSC*AIKI+SSO*AIloI
AI 10 l-TEMPA
AIKI-O.
KA-Jo-J
KBalo-I
<CaNA* I I-II
Ko-NA* IJ-II
DO 260 L-I.NA
<C-KC+I
KO-1(0+1
TEMPA-CC*B (KC I +5*e (KO)
BIKOI--S*BIKC).CC*8CKO)
BIKC)·TEMPA
IF I 1-L1230. 220. 24S

220 KB-KB+l
225 KA-KA+l

GO TO 260
230 KB-KR+L-l

IF (J-L 1240. 22S. 2S0
240 KA-I<A+L-l

GO TO 2SS
245 KS-KB+l
250 KA=KA+l
255 TEMPA-CC*AIKBI+S*AtKAI

AI KA) --5*A (KB I.CC*A( KA)
Al KBI-TEMPA

260 CONT INUE
26S K-K+I
270 K-"I

LOOPC-LOOPC+I
IFILOOPC-SOI27S.30S.30S

275 IFIN-NN/BI2BO.2BO.IBO
2BO IFITHRES-THRSHI2B5.300.2B5
285 THRES-THRSH/3.

IFITHRES-THRSHI295.IBO.IBO
295 THRES-THRSH

GO TO IBO
300 IF(NIIBO.310.IBO
305 WRITE(3.9011
901 FORMATI2SH EIGENVALUE NOT COWERGEo
310 CL-O

00 320 L-l.NA
LLaLl+L

320 CILI-AILLI
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325 RETURN
END

/ I DUP
*STDRE WS UA JACOB

II JOB
II DUP
*DELETE CENT2
II FOR
*NAME CENT2
*EXTENDED PRECISION
*ONE WORD INTEGERS
*IOCSII132 PRINTERI

COMMON Y (80) • X (20.2) • B (71 .A4( 3) ,SSY.N, I REP. T ITl ( 12 I • 10 .A3 (31 ,N4 .NS
l,VS( 2) .Vt12 .21 ,ALAMOI2,2) ,PREP 12 ,2.21 ,R145.2 ,2) ,X214) ,v2 (2) ,YY2120
2) ,SSXY (1) ,A5131 .ssx (1,7) ,SA 111

81 FORMAT 1 'OPOWER TRANSFORMATIONS OF I DEPENDENT VARIABLES - Al -'F8.
14 1 A2 KIF8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C .. 'F
28.4 )

80 FORMAT ('1'12A61
79 FORMAT(4E15.5)
18 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF X'Il'S'/7X'X1S'12X'X2S'13

lX'SSD'13X'R' )
NI-NIIREP
00 8 r"1.3
A5III-A4(l1
GO TO 19.101.N4

90022 r-t.3
22 A4(1)-A3111

GO TO 23
10 DO 24 r-l.)
24 A4(ll-l.0
23 00 4 LL-l,N4

55'1·0.0
DO 16 lal.N

16SSY"SSY+(YIIltfYIII'**A4(31
00 14 J"I,Nt
'1'1211)-0.0
00 14 J-l,IREP
K· (J-ll*Nl+I

14 YY2( I ).YY21 J I+YIKI**A4131IIREP
X2111-1.0
DO 27 1-1.6
88(1)-0.0
00 27 J-l.6

27 SSXtr.Jl-O.O
DO 3 r-l.Nl
0026 J ..2.)
X2 (J I-XC I .J-l1**A4(J-l)

26 X2{J+21:zx2IJI*X2tJ)
X2161-X2121 *X2 13)
DO 3 J .. l.6
BB(J)·SAIJI.VV2(II*X2IJ)
00 3 K-1.6
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SSX( J.I() .ssx I J.I( I +X2( J I*X21 K I
CALL MATV1155X.6.BB.l.DETI
00 11 1-1,4
SSXY(I}·O.O
00 11 j-l,4

11 SSXII .J)t::O.O
DO 12 l-l.Nl
DO 13 J-Z.3

13 X21 J I-I X ( t .J-tl __A41 J-11-2 .O*Vl( j-l.LLlI*X «( .J-l )•• ,A4( J-l)
x2 (41-Xl 1.1 ) •• ,A4111*X( J.2 )**A4121-Vl( 1 tlL I*X( 1.2) ••A4IZI-VlI2 tLL!

lX(I,II ••A4(11
DO 12 J-l.4
55XY 1J 1-55X Y1J I +YY 21 II'X2 1J 1
BIJI-55XYIJI
00 12 k,-1.4

12 SSXIJ,I()·SSXIJ.KI+X2IJI*X2IKI
CALL MATV7(SSX.4,B.l.0£T)
SS·SSY
DO 15 1-104

15 55-55-55XYIII'BI I I'IREP
DO 2 JJ-l.2
J3-3-JJ
AN5c44
XI-VlIJJ,LLI
IFIXlI5.5.6
)(4-2,O*xl
GO TO 1
X4-0.0
A"'2.0*.ABS( XII
WRlTEI3,80lTITL
GO TO 129.301,N4

30 GO TO C28.291,Ll
29 WRITE13,81IA3
28 WRITEl3,181JJ

DO 1 I<K-l.45
V2 (JJ '.(KK-ll*A/AN5+X4
V2IJ31--IBBIJ3+11+BBI61'V2IJJII/2.0/BBIJ3+31
DO 11 1-1.4
SSXYI J 1-0.0
DO 11 J-l.4

11 SSxl I.JI·O.O
00 18 1-I,N}
DO 25 J-2.3

25 X2IJ) -(Xl t .J-ll ••A4( J-11-2.0*V2(J-ll ).XC I .J-l ).*A4IJ-l)
X2(4)-XII.1 )*.A4111*X( 1.2 ••• A4( Z)-VZ(JJ).X I I .J31.*A4IJ3 )-V2(J31*X (

lI.JJ)··A4IJJ)
00 18 J-l.4
SSXY{J)-SSXY(JI+YY21 I ).XZIJI
BIJI-55XYIJI
00 18 K-1,4

18SSXIJ,KI·SSXIJ.K)+X2(J)*X2IKI
CALL MATV7CSSX,4,B,I,DET)
S5Yl-SSY
DO 19 1-1.4

19 SSY1-SSY1-SSXYII)*Bfll*IREP
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RIl(l(. .JJ,lL ,- (SS/SSYll*.1 FLOAT IN) /2.0 I
0031 1-1.2
IFIV21 II )32.33.33

32 NNl--l
GO TO 31

33 NNl.l
31 VZ(I)-V211).*tl.0/A4(I))*NNl

1 WRJTEI3,79)V2,SSYl.R(KK,JJ,lL)
2 CONT INUE

DO 20 t-h3
20 A4(JI-A3III

• CONT I NUE
00 21 1-1.3

21 A41 1 I-AS ( J)
CALL LI NK I PCNT 21
ENO

II OUP
-STORE WS UA CENT2

II JOB
II OUP
-DELETE PCNT2
II FOR
-NAME PCNT 2
-EX TE~OEO PREC 151 ON
-ONE WORD INTEGERS
*rOCS(PLOTTER,TYPEWRITER,KEYBOARO)

COMMON y 180) ,X t 20.2 I ,B 111 ,A4l 31 • 55Y.N. tREP. T ITL I 121 • 10 fA) (:3 I .N4 ,NS
1.YSI2I.Vl(2.2I.ALA.'~D(2,21.PREP(2,2.21,R(45,2.21 ,A5()1

80 FORMATllPOWER TRANSFORMATIONS Al=IF8,4 1 A2"'F8.4' C2 'F8.4)
79 FORMATI131
78 FORMATI12A61
77 FORMATI'TYPE 1 TO CALL EXiT. EOF TO CONTINUE')
7 6 FOR~A T I F3 011
" FORMATIIVALUE OF XIII'S CENTRE AT X'D'S "'F7.3)
74 FORMATIF7.3)
73 FOR~ATI'MAXIMUM LIKELIHOOO RATIO')

00 24 1-1.3
24 A5C1 '-A4(t)

GO TO 125.26),N4
25 DO 27 t-1.3
21 A4111-A31t)

GO TO 28
26 DO 29 1-1,3
29 A4ft '-1.0
28 00 30 LL-l.N.

004 JJ-l.2
ANS·44
Xl-VI (JJ,Ll)
IFIX1112.12013

12 X4-Z.0*Xl
GO TO I.

13 x'-O.O
14 A·Z.O....ASIXll
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81-A/20,
C-X4-A/50.
o-A/IO.
E-IO./A
F-X4-Bl
G-X4+0
HaX4 ....*l.)
W-X4-A/15.
U-U-AI7.5
Z·X4-0
CALL SCALEIE,lO.O,X4.0.0)
CALL EGRIDIO,X4,O.O,Bl,20)
CALL EGRJD11,X4.0.0.0.05.201
DO 2 1-1.11
XI_G_O/S.O+O*FLOATtJ_Z)
IFIXlI18.19.19

18 NNl--l
GO TO 20

19 NN1-l
20 XO- IG+o*FLOATI 1-2""1 1.0/A41 JJ Il*NNl

CALL ECMAReXl,-O.02,O.1.O.1,O.O)
WRI TE 17. 741 XO
DO 3 1-1.11
XI--O.l+O.l*FLOATtll
CALL ECHAR(F,Xl.O.l,O.1.0.0)
WRITEI7.76IXl
CALL ECHAR (G.-D.04.0.1.0.l .0.0 I
IFIVIIJJ.LLlI21.22,22

21 NN1--l
GO TO 23

22 NNl.l
23 V3·VIIJJ,Lll**11.O/A4(JJII*NNl

WRITEI7.751JJ,JJ.V3
CALL ECHAR(W.O.l,O.l,O.1.1.S7091
WRITEI7.731
CALL ECHARIZ,O.O,O.1,O.1,1.5709)
WRITEC7.T8ITlTL
GO TO 11l.9"N4

9 GO TO IIO.lll,LL
11 CALL ECHARIU,O.O,O.l,O.1,1.51091

WRITEI7.80IA3
10 CALL EPLOTI-2.X4.0.01

00 1 KK-l.45
VZ- (1(1(-1) *,A I AN5+X4
CALL EPLOTlO,V2,RlKK,JJ,LLII
CALL EPLOT(l.H,O.OI

4 CONT 1NUE
0031 t a l.3

31 A4111-A3111
30 CONTINUE

DO 32 1-1.3
32 A4111-A5111

CALL oATSWIIO.JIOI
GO TO 116.151.JIO

16 CALL LINKICRS21
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15 GO TO f17.81.N4
17 WRlTEII.771

READI6.79IN5
IFIN515,6.5

8 IFltO-9817.5,7
5 CALL EXIT
6 CALL L1NKICRLF21
7 CALL L1NKIBOX21

END
I I DUP
-STORE WS UA PCNT2

I I JOB
I I DUP
-DELETE CRS2
I I FOR
-NAME CRS2
• Ioes (TYPEwR I rER. KEYBOARD, 1132 PR INTER, CARD.D I 51(. I
"'ONE WORD INTEGERS
-EXTENDED PRECISION

COMMON VISO I.X (20.21 tV (71 .A4( 3) ,SSY,NS.NREPS.T JTU 12), 10,A3()) ,N4,
11 ,VS (Zl ,XCNTRIZ,2I,ALAMO(Z .2) .AVECT 12.2 .21 ,YeONT! 10,21 ,NSADI3) .lll
2M( 2 ) ,XHl40 I ,XV(40) .,0.5 (31 ,YPl {~l ,XPll5l,VCONl (10 I ,YP1400, ,XP1400 I

DEFINE FILE ZlI4Qa.6,U,KKl),ZZI400,6.U,KK21
89 FORMATI'DSADDLE EXISTS CONTOUR POINTS PLOTTED'II5I14x.nol.4XI

1/SllOX'Xl ' 9X'XZ'I)
88 FORMAT{'DSADDLE EXISTS ABSOLUTE VALUES OF CONTOUR POINTS PLOTT

lED IN ORIGINAL UNITS'/ISC14X,F5.lt4XI/S(lOX'Xl'9X'X2 1 11
87 FDRMATI'DDATA FOq PLOTTING 5 CONTOURS'II'DABSOLUTE VALUES OF TRANS

IFORMED FACTOR LEVELS IN ORIGINAL UNITS'/ISXSI9X,F5.1,9Xl/5110X'Xl l

29X'X2'11
86 FORMAT I 'ENTER 2 FACTOR LIMITS FOR PLDTTING'I
85 FORMAT I 'ENTER 10 CONTOUR LEVELS. 5 RELOW THE CENTRE. THEN 5 ABOVEI

II
84 FOR~AT{ 'DPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - AI ·'F8.

14' A2 -'F8.4/ 1 0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C elF
28.41

83 FORMAT 1'1 1 12A6'
82 FORMATI12F6.21
81 FORMATI2X,5(2X.FIO.2,lX,FIO.211
80 FORMAT IFlD.D I
79 FORMATIlHO.l0X,'DATA FOR PLOTTING OF 5 CONTOURS'//5X5(9X,F5.1,9XI/

15 ( lOX 1 X11 9X 1 X2 1 ) I
NF AI( - 2
004 I-l,3

4 A51 J 1-"4' I )
GO TO 112,74ltN4

120023 1-1,3
23 A4(II·A3111

GO TO 24
7400 2ft 1-1.3
28 A4111-1.0
24 DO 15 ll-1,N4

GO TO Ilb,111,f\l4



- 36 -

16 WRITE 110851
READ 16 .80 1yeON 1
WRITEll.86)
REAOI6.80IZLlM
GO TO 18

17 GO TO (66.181.Ll
66 REAOI2.A2IyeON1.ZLIM
180029 1-1.10

IF(A41])171.75.75
17 J-II-I

GO TO 29
75 J-I
29 yeONTII.LlI-yeONlIJI

0061 1-1.400
XP (11-0.0

61 YPII 1-0.0
NSWCH-O
NSAO I LlI-O
IC.Cy·o
IH-l
tV-2
IFIALAMDIIH.LLl )5.5.6
Nl--l
GO TO 7
Nt-.}
IF IALAMOI IV.LLl ) 8.8.9
N2--l
GO TO 10

9 H2 -+ 1
10 NSIGN-Nl*N2

I FINS I GN 111.11.30
11 NSAO 1LLl-l

IFIN1113.13.14
14 IOUM- IH

IH-IV
IV-IOUM
NsweH-l
GO TO 40

30IF[NlI40,40.45
45 DO 46 1-1.5

IFIA4131176.18.78
76 J-I

GO TO 46
7B J-I+5
46 YCONTII.LL)aYCONleJ)
40 eDNT INUE

KCV-KeY+l
ZFRS T-SORT I I yeONT I Key. Lli **A4(3) -YS I LL I II ALAMO 1 I H.LLl )
ZENO-ZL 1M ( I H ' ••A4 ( I H) -ZFRST
XH( ll-ZFRST
XV(ll-O.O
THETA-o.e
00 1 1-2.10
THET~·THETA+O.15710

IFINSAOILLI )51.51.52
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51 XHII I-ZFRST*COSITHETAI
GO TO 53

52 XHIII-ZFRST+ZENO-ZENO*COSITHETAI
53 ARGa IYCONTCKCV,LL'**A4(3)-YS{lLI-ALAMOIIH.LLI*(XHIIJ*.211/AL~MD(IV

I.Ll)
XV! J ,-SCRTIARGI
IL-42-I
XH ( I L ) -XH ( I I
XVltLlc-XV(II
CONTINUE
IFINSAOILL) 154,54,55

54 XHllll-O.O
ARGG- (yeQNT I Key .LL ,.*"4 (3 I-YS I LL I) IALAMoe IV tLL I
XVIIII-SORTIARGGI
GO TO 56

55 XHllllcZLIMIUO ••A4tIHI
ARG-, yeONT {Key tlL ' ••A4 (3 )-YS (LL )-ALAMOI JH.lL ,. (XHI I) ••2 I I/Al4MO (IV

I.LL I
xv I III -SORT (ARG I

56002 1-12.21
LLl-22-1
I I -42-1
XHII ).·XHILLll
XVII )aXVILLll
XH III I.XH ( I I

2 XV I I I I --xv ( II
XV (311 s-xv (1ll
XH 131 I - XH I III
IFINSWCHI31.31,32

32 narv
12-1 H
00 33 1-1.40
XDUM-XH (I)

XH I I I-XV I II
33 XV! I '-XDUM

GO TO 60
31 Il-IH

I2-IV
60 00 41 1-1.40

L- tKCY-ll*40+I
XP {ll -AvECT ( 11. I 1 • LU*XH { I l+"VECT ( 12. I 1 .Lll-XV I I I+XCNTR ( I 1 • LL)

41 YP (L '-AVECT ( 11 • I 2. LLl*XH ( I ) +AVECT ( 12. 12 tLL) -xv I I ) +XCNTR ( J2. LL)
IFIKCY-SI40.34,34

34 IFCNSAOCLLI-1135,47,41
47 IFIKCY-10I48,35,35
48 IFfl(CY-S)40,36,40
36 IFINSWCHI38.38,39
38 NSWCH-I

GO TO 37
39 NSWCH-O
37 IOU"'.P·i

IH 2 1V
IV-IDUM
GO TO 40

35 WRITEI3.83ITITL
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GO TO 119.20loN4
20 GO TO 121.191.LL
19 WRITEI3.84IA3
21 WRITEl3.791 IYCONTII.LLI.I-l.51

00 3 1-1.40
00 49 J-I.S
Ll-(J-l)·40+1
XPll JI-XPILl 1

49 YP1IJI-YPILlI
:3 WRITEI3.8U IXPlCJ),VPltJ),J-l.51

IFlNSAOlLLlI43.43.44
44 WRITEI3.83ITITL

GO TO (SO.51',N4
57 GO TO 158.501.LL
50 WRITEI3.84IA3
58 WRITE 13.891 IYCONT II.LL 1.1-6.10 I

0042 1-1.40
00 59 J-I.S
Ll-200+(J-ll*40+1
XPli JI-XPI LlI

59 YPIIJI-YPILlI
42 WRITE(3,811IXPIIJ),VPl(JI,J-1.51
43 GO TO 125.261oLL
25 00 22 1-1.400
22 WRlTEI21'IIXPlIIoYPIII

GO TO 73
2600 27 1-1.400
27 WRlTEI22'IIXPllIoYPIII
13 DO 62 1-1,3
62 A411 I-A3III
15 CONT I NUE

0063 1-1.3
63 A4111-A5111

LL-LL-l
WR I TE 13.83 I TIT L
WRITE(3,871 (YCONT( I.LL) ,1-1,51
00 65 1-1.40
0064 JaI,5
LI-IJ-l'*40+I
XPIIJI-XPILlI**II.0/A31111

64 VPUJlaYPILU •• 1l.0/A3(ZII
65 WRITEI).8l) IXPIIJI,VPl(JI .Jal.S'

IF INSAOI LLl 113 .13 .67
67 WRlTEI3.83ITITL

GO TO 168.691.N4
69 GO TO 170.681.LL
68 WRlTE13.841A3
70 WRITE(3.88)IYCONT(I.LL.I.I-6,lOl

DO 11 1-1,40
00 72 J-I.S
ll-200+(J-l)*40+1
XPl<JI-XPILll".11.O/A3(111

72 YPIIJI-YPlLl) •• 11.O/A31211
71 WRITE(3.81)(XPIIJ),VPIIJ),J-1.51
13 CALL LINKIPRS21



END
II DUP
·STORE WS UA CRS2
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II JOB
II DUP
·DELETE PRS2
II FOR
.NAME PRS2
* Ioes (01 $1( ,PLOTTER. T YPEWR I TER ,KEYBOARD)
.ONE WORD INTEGERS
.EXTENDED PRECISION

COM"tON A(80).8 120.21 ,V(71 .,6.4131 .SSV,NSd"lREPS.TITL( 12). 10.A3(3) .N4.
11,'1'512 I .xeNTRI 2.21 ,ALAMO (Z. 21 ,AVECT 12.2.21 ,yeONT (10.21 ,NSADI 3) .Zl I
2M 12) • XP (5) • yp ( 5' • XS 121 ,vA (2 I ,UP I (21 .A5 ( 31 • v8. L 5 I 5 I

DEFINE FILE 21(400,6.U,KKll.221400,6,U,KK21
86 FORMATl)X'POWER TRANSFORMATIONS - AI-IF8.4 1 AZ-'FB.4' C~IF8.41

85 FORMATl12A61
84 FORMATlI31
83 FORMAT I 'TYPE 1 TO CALL EX IT. EOF TO CONT I NUE' I
82 FORMATllX,' Xl - x2 COORDINATES FOR RESPONSE CONTOURS',10F6.1I
81 FORMATIF7.21
80 FORMATIF6.21

DO 25 1-1,3
25 ASCII-Alt(r)

GO TO 15.91,N4
5 DO 20 1-1.3

20,6.4(11-,6.3(1)
GO TO 21

90022 l-t.3
22 A4(1 '-1.0
21 DO 6 LL-l.N4

DO 24 1-1.2
XSI I l-•• O/ZLIMI I l
UPIIIJ-l.O/XSIII

24 YAIII-ZLIMIIl+UPIIII
CALL SCALEIXSl11.XSI21,-ZLIMl1I,-ZLIMI2Il
CALL EPLOTI-2,-ZLIMl11,-ZLIMI2l1
X·ZLIMlli
ya-ZL I M(2 I
DO 11 J-l.9
CALL EPLOTI-l,X,YI
IFIJ-914.11.11

4 y.y+UP I (2 I
CALL EPlOTI-2.X.YI
X--X

11 CONT I NUE
CALL EPlOT(-2.X.V)
V--ZLIM(21
00 11 J a lt9
CALL EPLOT (-l.X.V)
X-X-UPIl11
IF' lJ-9 112 .13 .13

12 CAll EPLOTI-2.X.VI
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y.-y
13 CONT INUE

CALL EPLOTI1.X.YI
00 27 J-l,9
Y··YAI21+UPIIZ)·FLOATIJ)
CALL ECHAR(-YAlll,'t',O.l.O.l,O.OI
IFIYI49.27.27

49 Y-V-O.OOSOI
27 WRITEI7.811Y

CALL ECHARI-ZLIMCl) ,YA(2) ,0.1.0.1.0.0)
WRlTEI7.8~ITITL

GO TO (46.47hN4
47 GO TO 148.461.LL
46 YB'ZLlMl21+UPl 12113.0

CALL ECHAR(-ZLIMlll,VB,O.1.0.1.0.0)
WRITEl7.86IA3

48 YC'ZLlMI21+UPI121/1.~

CALL ECHARI-ZLIM(l),VC.O.l.O.l,O.O)
IFlNSAOILLlII.I.2
NNS-5
GO TO 3
NN~·IO

WRITE I 7.821 I YCONT I I.LLI.I'I.NNS I
DO 28 J-l.9
X'-YA 11 I-UP I I 1112. 5+UP 1111.FLOATl Jl
U'·ZLlMI 21-UP 1121/~.O

XO'-YAlll'UPIIII.FLOAT IJI
CALL ECHARIX.X ....O.l.O.l.0.0)
IFlXOI50.28.28

~O XO·XO-0.00501
28 WRlTEI7,811XO

00 44 I -l.NNS
0043 J-l.40.2
K-J+40*1 I-I)
GO TO 17.81.LL
REAOl21 'XIX.y
GO TO 10

8 REAOI22'XIX.y
10 IFIX 132.33.33
32 NN1.-l

GO TO 34
33 NNl-l
34 IFIYI35.36.36
35 NNZ.-l

GO TO 37
36 NN2.1
37 X-X•• Cl./A4(1»*NNl

Y-"'.*ll./A4121 )*NN2
IFIABSlXI-ZLIMlllI29.29.30

30 IFIXI31.31.38
3B X·ZLlMlll

GO TO 29
31 X'-ZLlMlll
29 IFIABSIYI-ZLlMI21139.39.40
40 IFIYI41.41.42
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42 Y-ZlIMI21
GO TO 39

41 Y'-ZLlMI21
39 IFfJ-1l43,14,lS
14 CALL EPLOT(-2,X,Y)

XA-X
XOcY
GO TO 43

15 CALL EPLOT(O,X,Y)
43 CONTINUE

CALL EPLOT(-l,XA,XOI
CALL ECHARIXA,XO,O.075,O.075,O.Ol
WR ITE 11.80 I YCONT 1 I.LLl

.4 CONT INUE
XOR.ZLI~(11+6.0*UPI III
CALL EPLOT I 1. XOR. -ZLI M12 I I
DO 23 1'1.3

23 A41II-A3111
6 CONT INUE

00 26 1'103
26 A41 I I·A5III

GO TO (18,19),A,j4
18 WRITEll.831

REAOl6,B41N5
IFlNS)17,4S,17

19 IFIID-98116.l1ol6
17 CALL EXIT
45 CALL LINK(CRLF2)
16 CALL L1NKIROX2 I

ENO
II OUP
.STORE WS UA PRS2

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROL.

THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS BOX2, RuT ONLY
FOR TEST VALUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE
CONSOLE TYPEWRITER. THE RELATIVE LIKELIHOOD OF THESE TEST VALUES. AS
COMPARED WITH THE MAXIMUM LIKELIHOOD ESTIMATES, 15 CALCULATED.
VARIOUS TEST VALUES MAY BE ENTERED. AND THE CO,~PLETE ANALYSIS DONE ON
ANY LIKELY VALUES SELECTED FROM THESE. SEE BOX2 FOR DETAILS OF THE
ANALYSIS.

CRLF2

LINKS CALLED

II JOB
/ I DUP
·DELETE
II FOR
.NAME CRLF2
.EXTENDED PRECISION
.ONE wORD INTEGERS
.1 OCS I CARD .1132 PR INTER. TYPEwR ITER .KEYBOARD I
C
C
C
C
C
C
C
C
C
C
C
C
C
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OPT IONS

SUBROUT I NES CALLED

MA~EUP OF DATA DEC~

STAT I ON PLOTTER PEN EXAC TLY 1.' I NCHES FROM THE RIGHT EDGE OF NARROW
PAPER

MATV7 - INVERTS MATRICES
ORTH2 - CALCULATES ORTHOGONAL POL YNOMI ALS FOR ANOVA
CAN2 - OIAGONALIZES MATRiCES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF 0 I AGONAL MATR ICES

SW ITCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
SwiTCH 8 UP - pLOT MAXIMUM LJ~ELJHOOD RATIOS OF BIJI COEFFICIENTS
SWITCH 7 UP -PLOT MAXIMUM LJ~ELJHODD RATIOS OF THE CENTRE COORDINATES

1.TITLF. CARD FIRST - 112A61
2.CONTROl CARD - (lX.2I2.FS.:3)

12 - NU~BER OF TREATMENT COMBINATIONS
12 - NUMBER OF OBSERVATION SETS
F5.3 - CONSTANT ADDEO TO DEPENDENT VARIABLE. Y

3.TREATMENT COMBINATIONS IN PAIRS - 116F5.31
'.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - (.F6.31
5.98 OR 99 IN COLS. 79-80 INDICATES END OF DATA
6.REPEAT 1. TO 5. AS REQUIRED

C CRLF2 - CALCULATES RELATIVE LJ~ELJHOODS OF VARIOUS TEST VALUES OF
C TRANSFORMS
C INF02 - PERFORMS ANALYSIS OF VARIANCE
C COEF2 - CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE BIJI
C COEFFICIENTS
C EIGN2 - PERFORMS CANONICAL ANALYSIS
C CENT2 -CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE COORDINATES
C PCNT2 - PLOTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
C CRS2 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
C PRS2 - PLOTS RESPONSE SURFACE CONTOURS
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

COMMON '((80).X (20 .21.8 (1) .A4131 .SSYl.N.lREP,TITL( 121. IO.A3( 3) .N4,N
1S. X1 ( 6) .SSX I 7, 1 ) • SSxV (6) ,VI (41 • YV 1120 I

88 FORMATt 'OCONSTANT ADDEO Y + 'F5.3)
87 FORMATI 'INCORRECT NUMBER OF OBSERVATION SETS - S~IPPING TO NEXT OA

lTA OEC~')

86 FORMAT(16F5.3)
85 FORMATI'IF RELATIVE LJ~ELJHOOO IS SATISFACTORY. PRESS EOF'I 'IF NO

1T. TYPE 1 TO TRY NEW TEST VALUES. -1 TO READ MORE DATA OR CALL EXI
2T I I

84 FOR".ATI'OTEST VALUES OF POWER TRANSFORMATIONS'/'O'6X'Al'13X'A2'13X
1 'C '14X '5S0 1 13X 'R I 15EI5.5)

83 FORMATI'OMAXIMUM LIKELIHOOD ESTIMATES'111X'Al'13X'A2'13X'C'14X'SSO
1'/4EI5.5)

82 FORMAT ('1'120461
81 FOR.l,tATl4F6.3.54X.121
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SO FORMAT Cl2A6 1
79 FORMATC'TYPE IN TWO MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSFOR

1MATIONS FOR INDEPENDENT VARIA8LES'/'THEN. ONE ML ESTIMATE FOR DEPE
2NDENT VARIA8LE'l

7S FORMATI1X.212.F5.31
77 FORMATC'TYPE 1 TO READ NEW DATA DECK. EOF TO READ NEW TEST VALUES

ION SAME DATA. -1 TO CALL EXIT'I
76 FORMAT I 131
75 FORMATCFlO.51
74 FORMATI'TYPE IN TWO TEST VALUES OF POWER TRANSFORMATIONS FOR INDEP

1ENDENT VARI ABLES' /' THEN. ONE FOR DEPENDENT VARI ABLE '/' TYPE 0.0 FOR
2 LOG TRANSFORM. + OR - 100 FOR EXPONENT I AL TRANSFORM' /' DATA OECK M
3UST BE REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3' 1

73 FORMATI'RELATIVE LIKELIHOOD IS'FS.5)
72 FORMATI'SWITCH 10 UP TO PLOT RESPONSE CONTOURS'I'SWITCH 8 UP TO P

lLOT MLR GRAPHS OF BIJI COEFFICIENTS'I'SWITCH 7 UP TO PLOT MLR GRA
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE')
WRITEIl.721

IS WRITECl.771
READC6.76)N5
N6-1
N4-l
IF IN5119.1.2
READ C2 .80) TlTL
WRITECl.SOITITL
READI2.7SIN1.IREP.CONST
N-Nl*IREP
REAOtZ.861 (eXt I ,Jl ,J-l.21.r-l.Nl)
1-0

10 1-1+1
READI2.S11Yl.ID
IFIID-9S 121.11.11

21 NZ-Nl.I
N3-Nl*2+1
N6-Nl*3+1
YIII-YlClI+CONST
YIN21-Y1121+CONST
YIN31-YlI31+CONST
YIN61-Y1l41+CONST
GO TO 10

11 N2-1-1
IFIN1-N2122.1.22

22 WRITEl1.S7)
GO TO IS
N1-NIIREP
IFIN5120.25.20

20 WRITEI1.791
READ 16.751A3
SSYZ-o.o
00 24 "'-l.N

24 SSYZ-SSY2+CYCK).YIIO)**A3(3)
DO 26 t-l.Nl
YYltII-O.O
DO 26 J-101REP
K- (J-l ).NI+!
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26 YVlI II-YVlI II+YIXI**A3131IlREP
DO 3 1=1.6
BI I) -0.0
DO 3 J-I.6
SSX( I.J)·O.O
Xllll-l.O
DO .. ""I.Nl
DO 5 J o 2.3
XIIJ)·XIK.J-II**A3CJ-1)
Xl (J+2 )-Xl 1J )*)(1 CJ)
Xl(6)-X1<2)*XI131
DO 4 1-1.6
Bl II-B 111+YYlIXI*XlI I I
DO 4 J-l.6

4SSXII.JI-SSXII.JI+X1III*XlIJI
DO 9 111:11.6
SSXY I I I-B I II
CALL MATV7ISSx.6.B.l.DETJ
IFIN6Ho4.13.14

13 SSY-SSY2
DO 15 1-1.6

l5SSY-SSY-BIII*SSXYIII*IREP
GO TO 12

14 SSVl-SSY2
DO 6 1 2 1.6

6 SSY1-SSYl-8(II*SSXYCl)*IREP
DO 7 1-1.3

7 A411 IsA31 I I
25 WRITEll.741

REAOI6.75IA3
DO 28 J o 102
IFIA3IJI132.23.32

23 DO 29 lol.Nl
29 x( ItJII'ALOGIX( ItJI)

GO TO 33
32 IFIABSIA3IJII-100.128.34.28
34 DO 35 lol.Nl
35 X(I.Jl-EXP1A3IJl*XII.J)/IOO.)
33 A3IJI-l.O
28 CONTINUE

IFIA3131130.31.30
31 DO 16 lol.N
16 YIII-ALOGIYIIII

GO TO 37
30 IFIABSIA31311-100.136.38.36
38 DO 39 lol.N
39 YII)-EXPIA3(3)*YIII/IOO.)
37 A3t31-1.0
36 N6-0

GO TO 8
12 0-0.0

DO 27 l=l.N
27 D=O+ALOG(YI t I)

RI-N*ALOG (SSYl/SSY 1/2 .0+1 A4 (3) -A3131 ) *0
RI-EXPfRll



WRITEll.731Rl
WR I TE I 3 .82 I TI TL
WRITEI3.88ICONST
WR ITE 13.83 I A4. SSYl
WR JTE (:3 ,841 A:hSSY ,Rl
WRITEI1.85)
REAOI6.76IN5
IFIN5118.17.25

17 CALL Ll NK I I NF02 I
19 CALL EXIT

END
II OUP
-STORE WS UA CRLF2
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FORTRAN 1130 SOURCE DECK LISTING RESPONSE SURFACE - THREE FACTORS

OPTI ONS ALLOW THE CALCULAT I ON OF MAX IMUM RELAT I VE LlKELI HOOD
GRAPHS FOR THE B I J I COEFF I C lENT SIN THE NON-L I NEAR CASE. AND FOR THE
XIII COORDINATES OF THE CENTRE.

THI S PROGRAM ANALYZES THE DATA FROM RESPONSE SURF ACE EXPER IMENTS
WHEN THREE FACTORS ARE MEASURED. OPTIONS ALLOW CALCULATION OF MAXIMUM
LIKELIHOOD EST IMATES OF POWER TRANSFORMAT IONS OF BOTH INDEPENDENT AND
DEPENDENT VARIABLES AND THE PLOTTING OF THEIR RELATIVE MAXIMUM
LIKELIHOOD GRAPHS. AS A MEASURE OF THE PRECISION OF THE ESTIMATES.
THE DATA IS THEN SUBJECTED TO ANALYSIS OF VARIANCE. USING ORTHOGONAL
POL YNOMI ALS. AND PR I NC I PAL COMPONENT ANAL YS IS. AND SPEC I F I ED CONTOURS
OF THE DEPENDENT VARIABLE ARE PLOTTED AS SLICES THROUGH THE CENTRE OF
THE SURFACE. BOTH WITHOUT AND WITH TRANSFORMATION.

THE CENTRE COORDINATES
THE RESPONSE CENTRE
SLI CES OF RESPONSE

BOX3

SUBROUT I NES CALLED

LINKS CALLED

CMLE3 - CALCULATES ML AND RML ESTIMATES

BOX3 - CALCULATES ML EST IMATES AND POINTS FOR THE MLR GRAPHS
PMLR3 - PLOTS MLR GRAPHS OF THE POWER TRANSFORMAT IONS
CPAR3 - CALCULATES PO INT S FOR THE MLR GRAPHS OF B (J I IN THE

NON-LINEAR CASE
PPAR3 - PLOTS MLR GRAPHS OF THE BIJI COEFFICIENTS
INF03 - CALULATES INFORMATION AND VARIANCE-COVARIANCE MATRICES
ANVA3 - PERFORMS ANALYSIS OF VARIANCE
E IGN3 - PERFORMS CANON I CAL ANAL YS I S
CENT) -CALCULATES POINTS FOR THE MLR GRAPHS OF
PCNT) - PLOTS MLR GRAPHS OF THE COORD I NATES OF
SLIO - CALCULATES EIGENVALUES AND VECTORS FOR

SURFACE
CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RESPONSE SURFACE CONTOURS

II JOB
II DUP
*DELETE
II FOR
*NAME BOX3
.EXTENDED PRECISION
*ONE WORD INTEGERS
*IOC511132 PRINTER.CARD.DISKI
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C UP TO 20 POINTS IN THE FACTOR SPACE (TREATMENT COMBINATIONS) ARE
C ALLOWED. WITH UP TO 4 OBSERVATIONS AT EACH POINT (UBSERVATION SETS).
C
C TO TRY OTHER VALUES OF THE POWER TRANSFORMAT IONS THAN THE ML
C ESTIMATES. USE CRLF3.
C
C TO TRY OTHER SLICES THAN THROUGH THE RESPONSE SURFACE CENTRE. USE
C SRS3.
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROW
PAPER

MATV - INVERTS MATRICES
CAN3 - 0 I AGONAL I ZES MATR ICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF 0 I AGONAL MATR ICES

AND DEP. VARIABLES
VAR I ABLE ONLY
VARIABLE ONLY

MAKEUP OF DATA DECK

OPT IONS

I.TITLE CARD FIRST - 112A61
2.CDNTROL CARD - I Il.2I2.5F5.3tt3.F5.3t131

11 - OPTION 0 - POWER TRANS. FOR IND.
1 - POwER TRANS. FOR IND.
2 - POWER TRANS. FOR DEP.

12 - NUMBER OF TREATMENT CO~BINATIONS

12 - NUMBER OF OBSERVATION SETS
F5.3 - CO~STANT ADDED TO DEPENDENT VARIABLE. Y
4F5.3 - INITIAL ESTIMATES OF PARAMETERS - AI.A2.A3.C

0.0 YI E LOS NATURAL LOG TRANSFORMA T ION
_100. YIELDS POSITIVE EXPONENTIAL TRANSFORMATION
-100. YIELDS NEGATIVE EXPONENTIAL TRANSFORMATION

13 - MAXIMUM NUMBER OF ITERATIONS ALLOWED PER ESTIMATE
THE FOLLOWING REOUIRED ONLY WITH OPTION 10
F5.3 - HALF SIZE OF INTERVAL TO BE PLOTTED AROUND MAXlMUM 

- SUGGEST 2.5
13 - NUMBER OF POINTS TO BE PLOTTED (MAX" 751

3.TREATMENT COMBINATIONS IN TRIPLETS - 116F5.31
4. DA TA - SETS OF OBSERVA Tl ONS FOR EACH TREATMENT COMB I NAT ION

ONE SET PER CARD - 14F6.31
5.99 IN COLS. 79-80 INDICATES END OF DATA. ANOTHER DECK TO FOLLOW

96 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK
b.rF OPTION 9 IS USED. CONTROL CARD - IllF6.21

BF6.2 - 8 CONTOUR LEvELS IN·UNITS OF THE DEPENDENT VARIABLE
3F6.2 - 3 FACTOR LIMITS FOR PLOTTING IN UNITS OF THE INDEPENDENT

VARIABLES
7.~EPE'T I. TO 6. AS REOUIRED

C
C
C
C
C
C
C SWITCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
C sw ITCH 9 uP - PLOT MAXIMUM LlKELI HOOD RAT JOS OF POWER TRANSFORMAT IONS
C SWITCH A UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF BIJI COEFFICIENTS
C SWITCH 7 uP -PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE COORDINATES
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

CO~MON y (80) • X I 20.3 I • B (12) .A4 I 4' ,SSY.N. I REP. T t TL { 121 • 10 ,A3 (41 ,N4. N
15 ,ANi, ,NNNN ,0 ,y 1141 fAA (41 .CONST
DEFINE FILE 2I(320.6.U.KKll

R6 FORMAT I 'OCONSTANT ADDED Y + 'F5.3/ t OINITIAL ESTIMATES I I/7x I Al l l
13X 'A2'13X tA3'13X'C '/4E15.1/1

B5 FORvATI 'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA
1TA DECK')

84 FORMATt16F5.3)
83 FOR~AT(Il.212.5F5.3.I3,F5.3.131

82 FOR~ATI'l'12A61

81 FORMAT(4F6.3,54X.I21
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80 FOR~ATI12A61

79 FORMATI6E15.5.(6)
78 FORMATI'OMAXIMUM LIKELIHOOD ESTIMATES'I17X'Al'13X'A2'13X'A3'13X'C'

114)( t SSO 'lOX tITER ALLOWED' /Sf 15 .1.211/1
11 FOR,'otAT ('0'6x, ... I' 13X 'Al'13X'A3 1 13X'C' 14)(' SSO'13X IR t 9X II TER I)

V2·0.0
J3-13
READI2.80lTITL
WRlTEI3.82ITITL
REAOI2,83IN5.Nl.IREP,CONST.AA.NNNN,AN4,N4
IFIN4-75)24.24,25

25 N4'75
24 WRlTEI3.86ICONST.AA

N5-N5+1
REAO 12.84 J( (X ( I. J I • J-l. 3) .r-l.N 11
1'0

22 1'1+1
REAOI2,81)Yl.JO
IFII0-98)9.23023
NZ-Nl+I
N3-Nl*2+I
N6-Nl*3+I
YIII'Y1111+CONST
YIN21'Y1121+CONST
YI N3 I 'YlI3) +CONS T
YIN61'Y1141 +CONST
GO TO 22

23 N2'1-1
IFINI-N212.4.2
WRITEI3.851
IFIID-9815.6.5

6 CALL EXIT
1+ N"Nl*IREP

DO 16 .;-1.3
IFIAAIJI126.17.26

17 DO 18 1-1.N1
IS x( ltJI-ALOGIXIItJII

GO TO 29
26 IFIA8SIAAIJII-100.01l6.27.16
27 DO 2E1 t-I,NI
28 XII.JI-EXPIAAIJI*Xll,JI/IOO.1
29 AAIJI-1.0
16 CONTINUE

I F I AA (4) 119.20.19
20 DO 21 1-1.'1
21 YIJI'ALOGIYIIlI

GO TO 33
19 IFIABSIAAI41)-lOO.131.30,31
30 DO 32 r-l.N
32 YII)'EXPIAAI41*Y111/100.1
33 AA(4)-1.0
31 0'0.0

00 15 I-l.N
150-0+AlOGIYIIJ)

00 7 ';-1.4
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A4(J)-AAIJ)
CALL CMLE3IS.ITER.V2.J31
WRITEI3.78)A4.SSV,ITER,NNNN
DO :3 J-1.4
A3(JI-A4IJ)
CALL DATSWI9.J9)
GO TO 113.12).J9

12 CALL DATSWIB.JBJ
GO TO 134,351 • .J8

34 CALL L1NKICPAR31
:3 5 N4-2

CALL LI NK I I NF03)
13 SSn-ssy

ANS-N4-1
00 1 J-1.4
GO TO I10,lO.10.1U.oJ

10 GO TO 114.14.1),N5
11 GO TO (14.1,14I,N5
14 WRITEI3.77)

X4-A3IJI-AN4
"'-2.0*IA3(JI-X4)
008 J.)-1.4
A4(oJJ)-A)IJJ)
00 1 I-1.N4
00 '36 K-1.4
IFIABSIA4(KII-5.0)36,36.37

37 A411C.I:IIA)(KI
36 CONTINUE

A4lJ )-t*A/AN5+X4-A/AN5
CALL CMlE3IJ.ITER.V2.J31
R-N*ALOGISSYl/SSYI/2.0
R-EXPIRI
wR I Tf 13,191 A4, 55Y ,R. t fER
K-IJ-ll*N4+1
WR IT E (21' K) R
CONT I NUE
CALL LI NK I PMLR31
END

II DUP
*STORE WS UA BOX3

II JOB
II DUP
-DELETE CMLE3
II FOR
*NAME CMLE3
-EXTENDED PRECISION
-ONE WORD INTEGERS

SUBROUTINE CMlE3IK4,ITER,V2.J31
OtMEI'.lSION Xl112) ,SSXY 1121,SSX( 12.12) .XXI 121 ,VI 201 ,VY2(201
COMr040N VI (80 I ,X 120.3) ,e (12) .A4141 .5SV.N. tREP, T I TLIIZI • IO,A)14) IN4.

IN5.AN5.NNNN.DOO.A5141
N1-N/I REP
K5 -1
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O-EXP I aDO/FLOAT IN))
ITER-O.O
IF IJ 3-12 113 ,13.37

37 MM-9
GO TO 2

13 MM-e
2 ITER-ITER+I

IFIITER-NNNNI65.65.60
60 X5-2
65 DO 40 1-1.4
40 A5 ( I I-A4 ( II

00-0.*(,..4(4)-1. )
DO e J-l,Nl
Y(JI-O.O
008 t-l.lREP
K-I}-lI*Nl+J
v I JI-V I J)+( Vll K)**A4( 41-I.l/A4( 41/001lREP
\'''-0.0
DO 32 I-I.NI

32 YY·YY+Y( I )lNl
DO 24 ... -1.12

24 XX (J) -0.0
00 1 I -l.NI
DO 15 ... -1.3
XIIJ '.XII.J) ••A4(JI

15 XlIJ+31-XI(JI*XlIJI
X1l71-XIIII*XI121
XI I 81-XI I II *XI I 31
XI I 91 -X1121 *XI I 31
DO 1 ... -1.9
XX IJ} -XX(J}+XI I JI/NI
55Y.0.O
DO 1+ ",-1,12
SSXY(JI-O.O
0041(-1.12

4oSSXIJ.IO-O.O
00 ~ I-I.NI
00 58 J-I.'
XlfJ '-Xl I ,..11 ••"'4(..1)

58 XIIJ+31-XIIJI*XIIJ)
XI17} -Xlii} *XI (21
XlI81-Xllll*Xl(3)
Xl I 9} -Xl (21 *XI13)
00 7 J-I.IREP
1(-(J-ll*Nl+I
YY2( 11- (VI (K )••"'4 (41-1.1/"'414) IDO-YY-V2*' XII J31-XX( ..131 )

7SSY·SSY+YY2(1I*YY2111
DO 5 ... -1.9
IFeJ-J3)70,5.71

70 JJaJ
GO TO 52

71 ..1..1."'-1
52 55 XV I JJ 1-55XYI JJ I + I VI I )-VV-V2* (XI (J3) /XXI J31 ) I * I Xli J I-XX I J I I

BIJJI-55XYIJJI
DO 5 1(,-1.9
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IFIK-J3)33.5.54
33 KK-K

GO TO 50
54 1(.1(-1(-1

50 SSXIJJ.KKI·SSXIJJ.KKI+IX1IJI-XXIJI 1*IX1IKI-XXIKI I
5 CONT INUE

CALL MATVISSX,MM.B.l.OETI
DO 28 J-l,MM

28 SSY=SSY-BIJ)*SSXYIJI*IREP
DO 38 J-l.9
JJ'10-J
IFIJJ-J3138.29.6
BI JJ I • B1JJ-ll
GO TO 38

29 BIJJI'V2
38 CONTINUE

GO TO (57,26I,K5
26 ITER-ITER-l

RETURN
57 GO TO (41.42.41) ,NS
41 GO TO 143,43,43,42,4,.,1(4
43 DO 55 r-I.NI

YYZ(II.YY
0044 J-I.3
Xl{JI-X(I.J)·*A4IJ)

44 XllJ+31.XUJI*XlIJI
X1171-XlI1)*X1121
Xl18) -Xl( ll.XI(3)
Xl(91-XlIZI*XlI31
00 55 J-l.9

55 YY2111-YY2111+BIJI*IXllJl-XXIJ)1
42 GO TO (Z5.25,25,59.59},K4
59 GO TO 125.25,62l.N5
62 GO TO 161,61,61.26,61I,K4
25 DO 9 Jl::l.12

SSXY I J 1-0.0
DO 9 K"'I.12
SSXIJ,KI-O.O
DO 3 I aitNI
DO 45 J-l.)
XIIJ)"'X( r .JI.*"4IJ)

45 XllJ+31-XllJ'*XllJI
Xl(11-Xllll*Xl(ZI
XI181-XlI11*XI131
XII91-X 1 (2) .XII))
00 46 Ll-l.2
LZ-Ll+l
DO 46 L3-L2,3
L4-Ll+L3-2

46 XII L4+91. (B IL41*x 11 L4) +2.0*81 L4+3 ).XII L4+3 1+8 ILl+61*Xll Ll+6) +8 (L3+
161*XIIL3+61 )*ALOGIXlItL41)
00 3 J-IO.12
XX(J) -xx IJ)+Xll Jl/Nl
DO 10 1-IoNl
0047 J-l.3
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Xl (J I • XI I • J ,*. "'4 ( J)
47 XIIJ+31-XIIJI*XIIJI

XI171-XIIII*XI121
XIIBI-XIIII*XI131
XI191-X1l21*XII31
DO 48 Ll-l,2
LZ-ll+l
00 48 L3-l2. 3
L4-L 1+L3-Z

4B XIIL4+91-IBIL41*XIIL41+2.0*BIL4+31*XIIL4+31+BILI+61*XIILI+61+BIL3+
161*XIIL3+611*ALOGIXII,L411

00 10 J-l.12
SSXY I J I-SSXY IJ I +1 YIll-YY 1*1 XII J I-XX IJI )
00 10 K-lt12

10 SSXIJ.KI-SSXIJ,K)+IXIIJI-XXIJII*IXIIKI-XXIKII
DO 11 J-1012

II BlJl-SSXYIJI
GO TO (17.18.19,21.27),1<.4

27 CALL MATVISSX,12.Btl.OETI
DO 66 1-1,3

66 A411 '-A(I+9)+A4(1)
DO 49 t-l,3
IF lABS IBII+91/A4111 )-0.001149.49,14

49 CONT INUE
GO TO 16

17 SSXY 1101-SSXY111l
DO 20 J-l.10
SSX (J .10 I-SSX( J.ll)

20SSXIIO.JI-SSXIII,J)
SSXIIO ,10 I -SSX 111.111

IB SSXYllll-SSXYI121
00 31 J-l.11
SSX I J, 111-SSX I J .121

31 SSXlll.JI-SSXI12.JI
SSXlll,III-SSXI12.121

19 CALL MATVISSXtll,SSXY.o,oET)
0021 Jal,ll
BIJI-O.O
0021 "-1.11

21 BIJI-SIJI+SSXIJ,K)*SSXYO::1
GO TO 122.23.30),K4

22 DO 67 1-2.3
67 A4(II-S(I+81+A4(I)

DO 51 t-2.3
I F lABS IBI I+BI/A4111 )-0.0011 SIo 51.14

51 CONT INUE
GO TO 16

23 A4111-BII01+A411l
A4(3) -B 1111 +A4131
00 35 t-l.3.2
Itc(I+ll/2
IF (A8S (B( I 1+9) /11.41 I) )-0.001 )3~ .35,14

35 CONTINUE
GO TO 16

30 DO 68 1-1.2
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68,0.4(11-8(1+91+"4(1)
DO 53 1"1.2
IF lABS I B 11+91/A4 I I 11-0.0011 53.53.14

53 CONTINUE
16 K5 a Z

GO TO 63
14 K5 a l
63 GO TO (64.2.641.N5
64 GO TO 161,6lt61.2.61"K4
61 Bill-O.O

BIZI-O.O
DO 36 l-l.Nl
DO 36 J-l.IREP
K-(j-ll*Nl+1
AI4I a fYIIKI**A4(41-1.)/A4(4)/DO
Bl 51-YlIKJ**A414J -ALOG IYl IK II/A41411DD
BI61 -B 151-B 141 IA4141-B 141-ALOG 101
B I 1 J .R I 11 +B 161-B 161

36 B(ZI:sSI21+B(6'+(YY2III-Bllt) I
,0.4141-,0.4(4 )+B( 21/811'
IF lABS I IA4 I 41-A5 I 411/A41411-0.DOI134 .34.56

56 K5-1
GO TO Z

34 GO TO lZ,2.39I,N5
39 K5-Z

GO TO
END

II DUP
-STORE WS UA CMLE3

II JOB
II DUP
-DELETE MATV
II FOR
* NAME MATV
"EXTENDED PRECISION
-ONE wORD INTEGERS

SUBROuT INE MAlVIA ,N,B ,M.OETM)
DIMENSION IPVOT (12) .00. (12.121.8 (12.11. INDEX 112,121 ,p IVOT 1121
fOUl VALENCE (1 ROw ,JRQW I. I ICLUM, JCLUM) • (AMAX. T. SWAP I
DETM a 1.0
DO 20 Jel.N

ZO IPVOTIJI-O
DO 550 I-l.N
AMAX-O.O
00 105 J-l,N
IF! IPVOT(JI-l)60.10~.60

6000 100 K-l.N
I F I I PVOT I K 1-1180 .100. 740

80 I F I ASS (A~AX I-ASS I A( J,K) I 185.100.100
B!) IROW-J

ICLUMcK
"MAX-'" IJ.1( I

100 CONT INUE
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105 CONTINUE
I PVOT I I CLUM I-l PVOT II CLUM 1+1
I F I I ROW-I CLUM I 140.260.140

140 OETM--OETM
DO 200 L-l.N
SWAP-AIIROW,L)
AIIROW.L leA I ICLUM.LI

200 AIICLUM.LI-SWAP
IFIMI260.260.210

210 DO 250 L-1.M
SWAP-aIIROW,LJ
BIIROW .L1-e (IClUM.L1

250 BIICLUM.LI-SWAP
260 INOEXII.11-IROW

!NOEXII.21-ICLUM
PIVOTI!I-AIICLUM.ICLUMI
OETM-OETM-PIVOTIII
,I.e lClUM. IClUMI-l.O
00 350 L-l,N

350 Al ICLUM.LI-AI I CLUM.Ll/PIVOT I II
IFIMI380.380.360

360 00 370 L-l,M
370 BIICLUM.LI-BIICLUM.Ll/PIVOTIII
380 00 550 L1-1.N

IFIL1-ICLUMI400.550.400
400 '-ACll.ICLUMI

AILl.IClUM)·O.O
DO 450 Lal.N

450 AILl,L)-A(LltL)-A( IClUM,L)*r
JFlMl550.550,460

460 00 500 L-l.M
500 BCll,LI-R(ll.l)-BCICLUM,L)*T
550 CONT INUE

DO 710 I-l,N
L-N+I-J
I F II NOEX I L.1 I-I NOEXI L .211630. 710.630

630 JROW-INOEXIL.11
JCLUM-INOEXIL.21
00 705 Kal.N
SWAP·AIK,JROW)
A( K. JROw '-A (1(., JCLUMI
A(K.JClUMI-SWAP

705 CONT I NUE
710 CONTINUE
740 IFIOETM-0.0000011750.750.760
750 OETM_O.O
760 RETURN

ENO
II OUP
-STORE WS UA MAW

II JOB
II OUP
-DELETE PMLR3



- 55 -

II FOR
*NAME PMLR3
*EXTENOEO PRECISION
*ONE WORO INTEGERS
*IOCSCPLOTTER.OISKI

COMMON V(SO I,X 120 .31,8 (12) .A4(4I,SS·'ftN,IREP.T ITL1121. 10.A3141 .N4,N
15.AN4.NNNN

OEFINE FILE 211320.6.U.KKlI
78 FORMATI12A61
71 FORMATC'VAlUE OF C MAXIMUM AT C .'F8.41
76 FORMAT 1F3.1 I
15 FORMATl'VALUE OF A'IlI MAXIMUM AT A'I1' .'F1.3)
74 FORMATIF6.3)
73 FORMATe 'MAXIMUM LIKELIMOOO RATIO')

ANS-N4-1
DO 4 J-l,4
GO TO 18,8.8,9),J

" GO TO (lO.lO.4J,N5
9 GO TO IlO.4.10J,N5

10 Xl-A3CJ)
X4"A31 J )-ANIt
A-2.0*AN4
81 c A/20.
'eXit-A/50.
0-"110.
E-10./A
F·X4-Bl
G-X4+0
H-X4+A*1.3
W"X4-A/15.
Z-X4-0
CALL SCALEIE,lO.O,X4.0.01
CALL EGRIOIO,X4.0.0.Bl,201
CALL EGRIDll.X4,O.O,O.05,201
DO 2 1"1.11
X l"G-Q 110. O+C*FLOAT I 1-21
XO-G+O*FLOATII-ZI
CALL ECHAR:(Xl,-O.02,O.1.O.l,O.OI
WRITE(1.74IXO
DO 3 1=1.11
Xla-O.l+O.l*FLOATC I I
(ALL ECHARIF.Xl.O.l,O.l.O.OI
\OJRITEI7.76IXl
CALL ECHARIG.-O.04.0.1.0.1.0.0)
GO TO (5.5.5.6).J
WRITEC1.15)J.J.A3IJI
GO TC 7

6 WRITE(7.11IA3CJI
1 CALL ECHARfW.O.l.O.l.O.ltl.5709)

WRlTEI7.73)
CALL ECHARtZ.O.O.O.l.O.1.1.57091
IIIIRITE(7.78ITITL
CALL EPLOTI-2.X4.0.0)
DO 1 Ja l.N4
A4 (J I E I *AI AN5+X4-AI AN5
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K-tJ-11*N4+1
READ (21' KI R
IFIR-I.o)I.I.ll

11 R-I.o
I CALL EPLoTIo.A4IJI.R)

CALL EPlOT(1.M,O.O)
4 CONT I NUE

CALL oATSW 18 .J8)
GO TO 112.131.J8

13 N4-2
CALL LI NK I I NF031

12 CALL L1NKICPAR31
END

II oUP
*SToRE WS UA PMLR3

II JOB
II oUP
*oELETE CPAR3
II FOR
*NAME CPAR3
*EXTENoEo PRECISION
*ONE WORD INTEGERS
* IOCSI1132 PRINTER.oISK)

COMMON V180).X I 20 .31.B 1l2) .A4(4) .SSV.NoI REP ,T ITLI 12) .10.A3(4) .N4.N
15 ,AN4 ,NNNN.D.RRR (4) ,BB (9)

DEFINE FILE 21132o.6.U.KU)
80 FORMAT{'l ' 12A61
79 FoRMATI9EI3.S/26X6EI3.S.161
78 FoRMATl'oPoINTS PLOTTED FOR MLR GRAPH OF BI'Il'I'I1916X'BI'II'l'3X

11/6X IAI1IIX IAZIIIX 'A3'11X Ie t llX 'SSO'12X'R'lOX' ITERI)
DO 14 1-1.4

14 A4111-A3111
V2-O.0
J3-13
0-0.0
DO II I-I.N

II o-o+ALoGIVII))
DO-EXP CD/FLOAT I N II
CALL CMLE3 (5.1 TER .V2.J31
SS-SSV
005 1-1.9
BBIlI-RIII
JFCN4-3SI8.8.9

8 ANS-N4-1
GO TO 10

9 N4-35
ANS-34

10 00 1 J3-1.9
IFCBBIJ3) 12.2.3
X4 a 2.0*BB(J31
GO TO 13

3 X4-0.0
13 A-2.00ABSIBBIJ31)
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WRITEI3.80ITlTL
WAITE 13.78 )..13, I 1.1"'1,9)
DO 4 1=-1.4

4 A4( I I-A)( 11
00 I KK-I.N4
00 15 1-1.4-
I F I AeS 1,1.4 I I I 1-5.0 ) 15. 15 t 16

16 A4111-A31!1
15 CONT INUE

V2=(KIC.-lI*A/AN5+X4
CALL CMLE315.ITER.V2.J31
R-N*ALOG I SS/SSY) 12.0
R'EXPIRI
LLL" (J3-11*N4+KK
WRITEl21'LLUR
00 6 J c l.9

6 BIJI"'A4(4'.OD**IA4141-1.01*SfJI
WRITE 13,191 IB( ..11 • ..1.1.9) .A4,SSY .R.ITER
CONTINUE
00 12 1-1.4

12 A41 I ) cA3 ( I )
VZ-O.O
J3-13
CALL CMLE3(S.ITER.V2.J3)
00 7 J c l.9

7 B(JI-A4141*DO.*IA4141-1.0)*BeJI
CALL LI NK I PPAR3)
END

II DUP
.STORE WS VA (PAR3

II JOB
II CUP
.DELETE PPAR3
/ I FOR
.NAME PPAR3
*EXTENDED PRECISION
*ONE WORD INTEGERS
.. I aes I PLOT TfR.O t SIU

COMloION Y{e 0 I I X (20.31, B8 1121 ,,1.4 (4 I .SSY.N. JREP, T JllllZ I • 10. ,1.3141 ,N4.
IN5

OEFJNF FILE 211320.6.U,KKlI
78 FORMATl12A61
11 FORMATI'~AXIMUM LIKELIHOOD RATIO')
16 FORMAT IF3,l)
75 FORMAT < 'VALUE OF 8(111 1 ) MLE OF 8('11 1 1 .. IEIO.31
14 FORMAT(EIO.31

IFIN4-35)8.8.9
8 AN5'N4-1

GO TO 10
9 N4-35

AN5-34
10 DO 4 J3-1.9

IF(RSIJ3) )5.5.6
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X4-2.0*B8IJ3)
GO TO 7

6 X4-0.0
7 A-2.0*ABSIBBIJ311

8l-A/20.
(::rX4-A/50.
D-AIID.
E-tO./A
F-X4-fH
G-x4+D
H-X4+A*1.3
W-X4-A/1S.
Z-X4-0
CALL SCALEIE,lO.O,X4,O.O)
CALL EGRIO(O,X4,O.O,81.201
CALL EGRIOll,X4,O.O.O.05,20)
DO"} t-1,ll
XI-G+O*FLOATI1-3J+O/2.5
XO-G+O*FLOAT 11-2)
CALL ECHARIXl,-O.02,O.1,O.1,O.OI
WRITEl1,141XQ
DO 3 1-1.11
XI--Od+O.l*FLOATI I I
CALL ECHAR I F.X 1.0 .1,0.1.0.0)
WRlTE17.761X1
CALL ECHARIG,-O.04.0.1,O.l,O.O)
WR I TE I 7.751 J3. J3 .eel J31
CALL ECHAR(W,O.1,O.1,O.1,1.57091
WRITEI7.77)
CALL ECHARIZ,O.O,O.1,O.1.1.57091
WRITEI7.78ITITL
CALL EPLOTI-2,X4,O.O)
00 1 KK-l,N4
V2- (KK-ll *A/AN5+X4
LLL- (J3-21*N4+KI(
READI21'LLLlR
IF1R-l.Oll,l.11

11 R-ltO
1 CALL EPLOTID.V2.RI

CALL EPLOTll,H.O.OI
4 CONT I NUE

N4:12
CALL Ll N( I I NF03)
END

II DUP
-STORE WS UA PPAR3

II Joe
II DUP
-OELETE INF03
II FOR
... NAME INFO)
-EXTENDEO PRFCISION
-ONE WORD INTEGERS
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*IOCSII132 PRINTERI
COMMON V(SO).X 120 .31 ,8 (12) .A4( 41.5SY,N.IREP,T ITll12l. 10,.43(41 ,NIt,x

IX 1121 • YY2 (20 I. A5 I 41 .SSXY ( 12 I ,yy, X11121 • YVI ('+) ,55Y1141 ,SSX2 ( 12.12 I
89 FOR'·1ATI' STANDARD DEVIATIONS \<ITHIN OBSERVATION SETS'/25X4Fll.21
88 FOR~AT(' VARIANCES WITHIN OBSERVATION SETS'/25X4Fll.21
8T FOR~ATI' MEANS ~ITHIN OBSERVATION SETS'/25X4Fll.2)
86 FORMAT 1 'DVARIANCE-COVARIANCE MATRIX'II
85 FOQ:"JIATI'QPQWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al a'FB.

14' A2 ·'FS.It' A3 ='F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABlE - C a'FS.It)

84 FO~MAT('OBIJ) COEFFJCIENTS'/'Q'lOE12.4)
83 FORMA T I '0 I NFORMAT ION ,MA TR I X FOR PARAMETERS OF UNTRANSFORMED DA TA' I

11
82 FORMAT I 'DINFORMATION MATRIX FOR PARAMETERS OF TRANSFORMED DATA'/I
61 FORMATrlX3F8.3,1Fll.2)
eo FORflAT('l ' 12A61
79 FOR~AT( I '9E13.4)
18 FOR~AT(IO*** VARIABLES FITTEO ' /14X'Xl'6X'X2'6X'X3'4X4(' OB5. SET'I

12)' MEAN VARIANCE S1.DEV.l)
NI-N/IREP
00 1 I=I.1t

7 A5111-A4111
YY-O .0
00 1 l-l.N
YY·YY+Y (J liN
WRITEI3.80ITITL
N2 aN+1
00 9 I'N2,8D

9 '1'111"0.0
WRITEI3.781II.I-1.41
DO 14 1-IoNl
YYY-O.O
00 12 Ja1.IREP
N2-{ J-11*N1+I

12 YYY-YYY+Y{N21/IREP
5'1''1'-0.0
00 13 J-loiREP
NZ=IJ-ll*Nl+I

135YY-5VY+CYIN21-YYYI*IY(N2)-YYYI
55YY·SQRT (SYY I
Nb=Nl+I
N2-Nl*2+1
N3 a Nl*3+1

14 WR IT E (3.811 (X( I. J I • J""l. 3 l .y I I I • Y (N6) • Y I N2) • Y (N3) • YYY .SYY. SSYY
DO B I"'l.IREP
YYlIII-O.O
DO 8 J=l.Nl
NZ"'CI-11*Nl+J
YY1{I)"'YYIIII+YIN2)/~1

00 15 I=l.IREP
SSYll I )=0.0
DO 15 J"'l.Nl
1'42-=( l-ll*Nl+J

15SSYlfIl"SSYllll+IY(N21-YYlCIl)*IYIN21-YY1(Ill
WRITEC3.811IYYll I 1.I-l.IREP)
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WRITEI3.881ISSY111Id-1.IREPI
DO 16 1-1.IREP

16 SSYlIII-SDRT 1SSYl (III
WRITE 13,891lSSYl (1) ,t-l.lREPI
DO 17 J a l.4

17 ,,4(JI-l.0
00 10 Ka1.2
GO TO 120.221,K

20 GO TO 123.22I,N4
22 00 36 ;-1.9
36 XXIJI-O.O

DO 6 1-1.N1
DO 4 J1-103
XUJl )-x( I.JU ••A4IJll

4 XlIJl+)sXllJU*XUJU
XlI7)-X11110X1(2)
XlISI-XUll*Xl(31
Xl(91-Xl(2)*XlI31
00 6 ;"1.9

6 XXIJI-XX(J)+X1IJI/N1
DO 24 l-loN1
YV211 ).0.0
00 24 J e l, IREP
N2 c IJ-ll*Nl+l

24 YY2( I I-YY2( II+YIN2)*"A414)/lREP
DO 25 1-109
SSXY(II-O.O
00 25 ;-1.9

25 SSX2( ItJI-O.O
0027 t-I,NI
DO 3 J-1.3
XIIJ)aXII.J)··A4(JI
X11J+3 )-X1IJ loX11 JI
Xl (?laXI (11*XtI21
Xl(8)-X1111 0 XlI3)
X1(91-X1I210XlI31
DO 27 J-l.9
SSXY (J) -SSXY 1J 1+ (YY21 I I-YY )O( X11 J I-XX (J) I
DO 27 J1-1.9

27 SSX2 I J .J1) -SSX21 J.Jll + IX1 (J I-XX I J I) 01 Xli J1 I-XX IJll )
WRlTEI3.80)TITL
GO TO 118.26),1(

18 WRITE13.831
GO TO 19

26 WRITEI3.85IA4
WRITEI3.82)

190030 1-1.9
30 WRlTE13,191 (SSX21 I.JI ,J-l,9)

CALL MATVIS5X2.9,SSXY,O,OET)
GO TO 128.291,K

28 GO TO 131.291.N4
29 WRITE13.861

DO 5 1-1.9
5 WRITEt3.191ISSXZII.J),J-1.91

31 DO 11 J-l.9
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BIJ)-O.O
DO 11 1-1.9

11 B (J '-e (J) +5SX2 ( I • J '*SSXY ( II
AA-YY
DO 32 J-l.9

32 AA-AA-BIJ1*XXIJI
GO TO 133.34),K

33 GO TO (Z3,34),N4
34 WRITE(3.84)AA.CBtJI,J_1.9)
23 00 21 1-1.4
21 A41I I-A31 II
10 CONT INUE

00 2 1-1.4
A4 ( I I -A 5 ( II
CALL lINK(ANVA3)
END

/ / DUP
*STORE WS UA INF03

/ / JOB
/ / DUP
*DELETE ANVA3
/ / FOR
.NAME ANVA3
*EXTENDED PRECISION
*ONE WORO INTEGERS
*IOCSII132 PRINTERJ

COMMON veea '.X (20 .31.e (12) .A,4141.SSY,N, IREP.TITll 121 .ID,A3(4I,N4.X
IX (9) ,VY2 (20) ,AS 14 J ,SSXY ( 121 ,YY. X119 I • ss (91 • YV 1(4) ,SSYI (4) • SSVS (9) •
2SSX3112 ,12l .SSXl (12.12) .W(20,91

B5 FORMA T ( 'OPOWER TRANSFORMAT IONS OF I NOEPENDENT VAR I ABLES - Al _, Fe.
14' A2 a:'FB.4' A3 a'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2AALE - C ='Fa.4)

84 FORMAT(9F12.51
83 FORMAT ('OCROSS PRODUCT MATRIX' /I
82 FORMATI'ONORMAL ORTHOGONAL POLYNOMIALS'//7X'Xl'lOX'X2'lOX'X3'BX'Xl

I-Xl' 7x I X2*XZ'7X 'X3*X3'7X 'Xl*X2 1 7X 'Xl-X]' 7x I XZ.X]' I
el FORMATI 'OANALYSIS OF VARIANCE TABLE - TRANSFORMED DATA'/'O SOURC

lE'11X'SS'6X'D.F.'5X·MSS I 7X'APPROX. F I 6X'MlRII
80 FOR~AT!'1'12A61

7B FOR~AT( 'OANALYSIS OF VARIANCE TABLE - UNTRANSFORMED DATA'/'O SOU
lReE' llX ISS '6X' O.F. '5x 'MSS IllXtF '9X'MLR"

77 FOR~AT! I TREATMENTS fFl2.2,16'2Fl2.2,El6.6)
76 FOR~AT (I LINEAR I F12.2, 16 ,2Fl2.2 ,E16.61
15 FORMAT( I Xl LINEAR 'F12.2,I6,2F12.2.E16.61
74 FOR'1AT{' x2 LINEAR 'Fl2.2,16,2FI2.2,E16.6)
64 FO~"'1AT(1 X3 LINEAR 'F12.2,lb,2F12.2,El6.61
13 FORMAT!' QUADqAIIC 'F12.2,16,2Fl2.2,E16.6)
12 FOR'-1ATII Xl QUAD. tF12.2,I6,2F12.2,E16.61
11 FOR'1AT{1 x2 aUAD. 'FI2.2,I6,2F12.2.EI6.61
63 FOQ~~T( I X3 QUA.D. IF12.2,16,2F12.2,EI6.6)
62 FORMATt' INTERAeTIOrl'F12.2,I6,2F12.2,E16.6)
70 FORMAT! I Xl. X2 'F12.2,I6,2F12.2,E16.6)
68 FOR"'1AT(' xl. X3 'F12.2,I6,2F12.2,E16.61
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79 FORfoI,AT( I X2" X3 fF12.2.I6,2F12.2.E16.61
65 FORMATI' TRANSFORM 'FlZ.Z.16.ZFlZ.Z.El6.61
69 FORMATe I LACK OF FIT'F12.2,I6,2F12.2,E16.6)
67 FORMAT(I RESIDUAL 'F12.2,I6, F12.2)
66 FORMAT I , TOTAL 'FlZ.Z.161

NlzNIIREP
0-0.0
0052 I-I.N

5Z O-O+ALOGIYII))
00 51 r-l,4
145 (I) -A .. ( I )

51 A4(I)al.O
00 10 Ka l,2
yy-O.O
00 1 I-I,N
yyaYY+YIJ)··A4141/N
00 40 r-I.Nt
YY2III-O.O
00 40 Jat.IREP
NZ-IJ-ll*NI+1

40 YY2(1 )aYY2( II+YtNZ) ••A4C4)/IREP
TOT-O.O
00:3 I-I.N
Tor-ToT+( Y I I )••A4 (41-YY 1* CY (I) ••A4 (41-YY I
TREAT-O.O
DO " J -I.NI

" TREAT-TREAT+IYYZIII-YYI*IYYZI I )-YVI
TREAT- TREAT*I REP
00 6 Jlll.3
XX(Jl-O.O
DO 6 r-I.NI
XlIJI-X( I .JI.*A4IJI

6 XXU1-XXIJI+Xl(JI/Nl
DO 39 1-1,3

39 BIII-O.O
DO 37 r-I.NI
DO 37 J"1.3
XIIJI-XI I .J'**A4(J)

37 RIJl-F.HJI+IXllJI-XXIJ11*IXlIJI-XXlJII
DO 5 I-I.Nt
DO 5 J-I.3
wll d)-IXII.J) **A4IJ)-XXIJII/SORTIBIJI)
00 7 Jel.]
XIlJ '-0.0
SSIJ)·O.O
AAZ-A4IJ)*Z.O
DO 1 I-I.NI
Xl (J) -x 1 (J) +X ( I • J I**...... 2

1 SS (J I-SSt J I.XI t • J ).*AA2* (Xl I.J) ••A41 J)-XX( J) )

DO 8 t=l,Nl
DO 8 .)-1.3

8 WI I • .)+31.( X(I.JI*X (I .J) ).*A4(J)-Xll JI/N1-( Xl I ,JI."A4(J)-XXI J) ).SSt
IJl/A (J I

DO 9 J*I.3
55(j)-0.0
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DO 9 1-I,NI
9 SS(JI-SS(J)+WI I,.J+)*W(I,J+31

DO 11 '-l,Nl
00 11 J-4,6

11 WlI,JI-WlI,JI/SQRTlSSlJ-311
00 16 1:111.9
SSXYlll-O,O
DO 16 J-l,9

16SSXIlI,JI=O.O
00 18 l-l.Nl
W( I • 7 I -w ( t .ll*w ( I ,2 )
W( I .8) -\iiI I .11*W I I .31
wI I .9 I -w ( I .2 '*101 ( 1 • .3)
DO 18 ..1-1.9
SsXY (.J1-SSXY I J I +( YY2 ( I )-YY I-WI I ,J)
00 18 ..11-1,9

18 SSXII .) • ..11) "SSX 11 J • ..11) +W( I.J ).Wl 1,..11)
GO TO (19,261,1(,

19 GO TO 127,26),N4
26 WRITEf3,80lTITL

GO TO (28,29),1<
29 WRITEl3,851A4
28 WRITEl3,821

WR ITE 13 .84) I t w( I • J I ,J-1. 9 J • I z I.NI)
WRITEl3,831
WR IT E 13.84 I ( (SSX 1 ( 1 ,J) • J-1. 91 • 1-1.9)

27 CALL t-lATVISSXl,9,SSXr,O,OET)
DO .30 J-l,9
61..1)·0.0
0030 1-1.9

.30 BlJI-BIJI+SSXIII,JI*SSXYlll
DEV-TREAT
DO 11 ..1-1.9

17 OEY-DEY-BlJI*SSXYIJI*IREP
00 12 J-l.3
00 12 ..11-1,3

12 SSX3lJ,JlI-SSXllJ,Jll
CALL MATVISSX3.3,SSXV,O.DETI
SSI-0.0
DO 14 1-1,3
DO 14 J-l.)

14SS1-SS1+BIJI*SSX311,JI*8(11*IREP
00 13 J-l.3
00 13 Jl-l.3

13 SSX3IJ.Jl1aSSX1(J+3.Jl+3)
CALL MATV{SSX3.3.SSXV.O.DET)
SS2aO.O
00 IS 1-1.3
00 15 J a l.3

15 SSZ·SS2+B lJ+3) .SSX311 .J I.ef 1+31.IREP
DO 41 J-l.)
DO 41 Jl=-1.3

41 SSX3(J.Jll-SSXl (J+6.Jl+&J
CALL MATVISSX3.3.SSXV.O.DETI
SS3-0.0
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DO 42 1-1,3
DO 42 Jal.'

42 SS3.SS3+B (J+6) *SSX3 ( I • J) *8 ( 1+6) * IREP
0031 1-1.9

31 SSII I_BIII*BIIIISSXIII,II*IREP
11-1
12-3
13-Nl-l
I S-O
DO 33 r-1.4
tFIA4( t 1-1,0)34.33.34

34 15-15+1
33 CONT I NUE

NN-N-I3-1
NNN-N-l
GO TO 120,221,K

20 SSV3-0EV
14-13-9
DEV'1-0EV/14
GO TO 3S

22 SSY3-SSY3-0EV
SSY3M-SSY3/IS
14-13-15-9
DEVr-l-OEV114

3S IFIIREP-1136.36,36
36 RES-TOT-TREAT

RESM-RES/NN
RRaRES·OEV
GO TO 43

36 RES-OEV
RESM'OEVM
RR2RES

43 SSIM-SSI/3.0
SS2M-SS2/3.0
553,.,-S53/3.0
TREAM-TREAT/13
Fl-TREA~/RESM

F2-SSIM/RESM
F21-SS 1lI/RESM
F22_SS12)/RESM
F23-SS131/RESM
F3-SS2M/RESM
F31-SS141/RESM
F32-SS I 5 I IRESM
F33.SS16}/RESM
F4aSS3M/RESM
F41-SS111/RESM
F4Z.SS 181/qES"'l
F43.SS(9)/RESM
F6-SSY3M/RESM
F4 a OEVM/RESM
00 53 1-1.9

53 SSY511 )-IRR/tRR+S51 III )**(FLOATtNJ/2.01
554- IRRJ fRR+TREAT I l*-t FLOAT (N 1/2.0)
SSS_IRR/IRR+SSIII**IFLOATINI/2.01
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556- (RRt I RR+SSZ) J.*C FLOAT IN 1/2.0 I
SS7 a CRR/(RR+SS311 •• /FLOATIN)/Z.O)
sse-I DEV/RR ) •• CFLOAT( N 1/2.0 I
GO TO 144,45),1<

44 RRlhRR
GO TO ISO.25I,N4

45 WRlTEI3.80ITITL
WRITE13.85IA4
WRlTE13.811
RRR-N*A,LOG I RR/RRR I /2.0+' A31 4)-1.0) *0
RRR-EXP IqRR)
GO TO 32

25 WRITEI3.80ITITL
WRITE(3.781

32 WRITEI3.17ITREAT.I3,TREAM,Fl,SS4
wRr Tf (:3 .16) 551,12 ,55lM ,F2 ,555
WRITE (3.75 )55111. I 1.55 (1) ,F21,SSYS( 1)
WRITEl:3 • 741 5S( Z 1.11,55(2) ,F22 ,SSY5 (21
WRITE 13.64) 55131.11.55 (3) ,F23 .SSV5(:3)
WRI TE (:3.731552, 12 ,SSZM ,F) ,556
WRI TE 13.72 )$5(4) ,II ,5S (41 .F31.SSYS(4)
WRITEI3.71ISS151. Il.SS(51.F32.SSY5151
WRITE 13.63 ISSl61, 11.55161 ,F33.SSY5 (6)
WR I TE 13 .62) 55),12 ,S53M.F4 ,557
WRITE 13.701 SSt 71 ,11,55(7) .Flt1 ,SSY5111
WRITE 13.68 Isse B). I 1.SS 18 1 .F42 .SSYS(8 I
WRITE 13.19 )5S! 91. I 1.SS (9) .F43 .SSY5( 91
GO TO (23.241.1(

24 IF (A3141-1.0 123.46.23
46 WRITE(3.6S1SSY3.I5.SSY3M.F6.RRR
23 IF( IREP-1147.47.48
47 WRITEI3.6910EV,14.0EVM

GO TO 49
48 WRITE(3.69)OEV.I4.0EVM.F4.SS8

WR I TE l 3 .671 RES .NN. RESM
49 WRITE (3.661 TOT .NNN
50 DO 21 1-1.4
21 A4{J I-A311 l
10 CONTINUE

DO 2 1"1,4
A4 ( I J sAS l I 1
GO TO lS6,5SJ.N4

56 CALL DATSWI8.J81
GO TO 154,551.J8

54 CALL LI NK 1COEF 31
55 CALL LINK{EIGN31

END
II DUP
*STORE \liS VA ANVA3

II JOR
II DuP
*OELETE
1/ FOR

COEF3
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-NAME COEF3
-EXTENDED PRECISION
-ONE WORD INTEGERS
-IOCSIPLOTTER,ll32 PRINTER)

COMMON Y( 80 I .X' 20 .31.e (12) 'A4 (41 .SSY.N. IREP.T I TL (121. IO.A) (41 .N4.N
15 ,x2 110 I ,'('(2 (20) ,SSXY ( 121 ,RA I 121 • I 5 (8) • SSX ( 12,12)

82 FORfIlATl'POWER TRANSFORMATto~s AI-'Fe.It' AZ s IF8.4' A3.'FB.4' C.
llFe.1t )

81 FORMATI 'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ·'F8.
14' .0.2 "'FS.4' A3·'F8.4/'OPOWER TRANSFORMATION OF OEPENDENT VARIA
2BlE - C =IF8.41

80 FORMAT 1'1' 12A61
79 FORMATlllE10.31
78 FORMATI12A61
77 FORMATI'DPOINTS PLOTTED FOR MLR GRAPH OF BI'11'1'/914X'81'11'I'2XI

14X I SSD t ex I R' )
76 FORMATln.11
75 FORMAT I 'VALUE OF B(lIl'l MLE OF 8(f11'1 .'EI0.31
74 FORMATIEIO.31
73 FORMAT I 'MAXIMUM LIKELIHOOD RATIO')

NI-N/IREP
55Y-0.O
00 16 I-l,N

16SSY-SSV+IYIII*YIIJI ••A3(4)
DO 14 I-I.NI
YY2lI )-0.0
00 14 J-l.IREP
K-lJ-l)*Nl+I

14 YY2111-YY211 )+YIK)--A3141/IREP
X21l)-1.O
00 32 r-l.10
BBII '-0.0
0032 J-l.lO

32 SSX( I,JI·O.O
0033 r-I,NI
DO 31 J-2,4
X2lJ laX( I.J-l )*.A3IJ-ll

31 X2IJ+3)-=X2(J)*X2IJI
X2 (e I:sX212 I -X2 (31
X2 19 I -X2(2) -X2 (4)

X2( 101 =X21 31*X2(4)
0033 J-l.lO
BBI J I"'BBlJ)+YY2( I ).X21 JI
SSXYIJI-BBIJ)
0033 K"'1.10

33SSX(J.I(I=SSXIJ.KI+X2(J)*X2(1(1
CAll ~ATV(SSX.lO.BB.l.DET)

SS-SSY
DO 15 1-1.10

15 SS-SS-SSXYIII-8BIII-IREP
DO 21 JJ=2.10
J3-JJ-1
AN5-44
IF1BA1JJI )25.25.26

25 X4-2.0*BBIJJ)
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GO TO 27
26 X4-0.0
27 A-Z.O*ARSCBBIJJII

BI-A/ZO.
C-X4-A/50.
0-"/10.
E-IO./A
F-X4-Bl
G-X4+D
H-X4+,A*1.3
Wa X4-A/15.
U-X4-A/7.5
Z-X4-D
CALL SCALE(E,lO,O,X4,O.OI
CALL EGRIDIO,X4.0.0.Bl.20)
CALL EGRI011,X4.0.0.0.05.20)
DO 2 1-1.11
XI-G+O*FLOATII-31+0/Z.5
IFIXlI35.36,36

35 NNl--l
GO TO 37

36 NNI-I
37 XO-G+O*FlOA T I 1-21 *NNI

CALL (CHAR (Xl.-O.02.0.1,O.l,O.O I
WRITEI1.74lXO
DO 3 1-1.11
Xla-Q.l+O.l*FLOAT( II
CALL ECHARIF.Xl.O.l,O.l,O.OI
WRITEf7.76IXl
CALL ECHARIG.-Q.04.0.1,O.l,O.O)
WR IT E (7.75) J3 • .13 f BB (JJ)
CALL ECHARIW,O.l,O.l,O.l,l.S7091
WRITEI?73)
CALL ECHARIZ.O.O.O.l,O.1.1.5109)
WRITEt7,7BlTITL
CALL ECHAR1U.O.O,O.1,O.l,l.57091
WRITE 11.821A3
CALL EPLOTI-2,X4,O.O)
.RITEI3.BOITITL
.RITEI3.611A3
DO 4 1-2.10
IFCI-JJJ7,4,5
JJJ-t-l
GO TO 6

5 JJJ-I-2
6 15IJJJI-I-I
4 CONTINUE

WRITEI3,77IJ3,J3,I5
DO 1 KK-l,45
V2-(KK-l)*A/AN5+X4
SSYI-0 .0
DO 17 1-1.9
SSXYII)-O.O
DO 17 J-l.9

17 SSX ( I • J I -0.0
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DO 18 l*l.Nl
DO 28 J-2.4
X21J )-X( I.J-1) ••A3IJ-l)

Z8 XZIJ+31*X21JI*X2IJI
XZ(S)-X2121*X213)
XlI91-XZ(ZI*X214)
X21101-XZ( 31*X214)
0034 J-l.lREP
tc.- (j-ll*Nl+l

34SSYl-SSYl+IYO(I-VZ*X2IJJ)'**2
DO 18 J-l,10
IFIJ-JJI20,18.30

20 JJ').J
GO TO 29

30 JJJ*J-l
29 SSXY 1JJJI'SSXY lJJJI +1 YYZ I II-V2*XZIJJII*XZI J I

BIJJJI-SSXY(.JJJ)
DO 18 K-l,lO
IFIX-JJI11.18.1Z

11 I<.K.K.K
GO TO 13

12 KKK-K-l
13 SSX I JJJ ,KKK I-SSX I JJJ.KKK I+X21 J) -Xl (K.)

18 CONTINUE
CALL MATVISSX,9.B,l.OET)
00 19 1-1.9

19 SSYl*SSY1-SSXYlll*BIII*IREP
R-ISS/SSYll**IFLOATINI/2.01
WR IrE 13.79) V2, (6 I J I .J-2,9) .SSYI ,R
CALL EPLOT 10 .VZ.R I
CALL EPLOTll.H.O.O)

21 CONTINUE
CALL LlNXIEIGN31
END

I I DUP
*STORE WS UA COEF3

I I JOB
/ I OUP
*DELETE EIGN3
/ I FOR
*NAME EIGN3
* I OCS 11132 PR I NT ER. TYPEWR ITER .KEYBOARD I
*ONE WORD INTEGERS
*EXTENDED PRECISION

DIMENSION ALA""l (:3 I ,ALA"1Z (:3) ,PREPlI3,3) ,PREP213 .31
COtJMON y t 80) IX (20 ,3).V 1121 .A4 (41 .SSY,NS .NREPS, TIll! 121 .ID,A3 (41 ,N4

I,NS ,VS2 (6) ,vi(:3.2 I ,ALAMO 13 ,21 ,PREP 13,3 ,21. Xl (10) t Z(3) ,VOEV( 20 I ,A5 (
241 .eOE 112) ,NNNl41 ,XCI20.3) .8AI12.12)

EOU I VALENCE (ALAMO ( 1.11 • ALA,M1 ( 1) 1 , I ALAMO ( 1 ,2 1 ,ALAM21 11 ) • (PREP 11.1 ,
11 ) ,PREP 1 ( 1.1) ) , (PREP ( 1 .1 ,2 I ,PREP2 ( 1 .1 ) )

89 FORMATllHO.8X,'EIGEN VALUES',10X,'EIGEN VECTORS AS ROWSI';,)
88 FORMAT(IO'2IE11.4,laYSI3)()IIN ORIGINAL UNITSI/)
81 FORMATllHO,6(E11.4,'=XIJ1'S'2XI I IN ORIGINAL UNITS' I
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86 FORMATI14.3F9.3.6F15.31
85 FORMATl1HOdX.'TABLE OF RESIDUALS'I
8' FORMAT I 131
83 FORMATCITYPE 1 TO CALL EXIT. EOF TO CONTINUE')
82 FORMAT (11' 12A6)
81 FORf004ATllHO.5X.3HY -,E15.6,3H •• 312H +.E15.6,2H ZtIl.3H SOlt/,)
80 FORMAT(lHO,7X,'Y EST',4X.'Y OBSf.4X,IDEVN',12X,'VALUES OF Z',33X,'

1FACTOR LEVELS' /I
79 FORMATI 'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - A1 -'FB.

14' A2 ·'Fe.4' A3 ~·Fe.4/10POWER TRANSFORMATION OF DEPENDENT VARI
2ABLE - C ·'FB.4)

78 FORMAT I 52HO CANON I CAL REGRESS ION (2 ARE CANON I CAL VAR I ABLES 10 /I
77 FORMAT 129HO CENTRE OF RESPONSE SURFACE ./01

N5-1
00 21 1-1.4

27 A511}-A.III
NI-NS/NREPS
GO TO (11.10 1• N4

11 DO 12 1-10.
12 A.II}-A3111

GO TO 13
10005 Jel.4

5 A411 )-1.0
13 DO • LL-1.N'

WRlTEI3.B2ITITL
GO TO 114.15),N'o

15 GO TO (19.14),lL
1. WRITEI3.79IA3
19 DO 6 laltNl

DO 20 1(-1.3
20 XC(J .I(I-X( I .K)**A4(1()

YDEV (11-0.0
DO 6 K:cl,NREPS
KK-(K-ll*Nl+1
VOEv 111-VDEV I I I +Y (1(1() .*,,4 (41/NREPS
DO 7 1-1010
VIII-O.O
DO 7 Jc:l.lO
BA(J • ..1)-0.0
XlIII-I.O
DO 8 1(=1,N1
DO 3 ..1=2,4
Xl (J ,-x 0:. • .)-11 .*A41 ..1-1)
XI (5) -XI121*X1121
X1l61-XI121*X1131
X1171*X1l31*Xlt31
X1CFllzXl121*Xl141
XlI91=Xlt31*XlI41
X 1 I 10 I zX 114 I*X 1 141
DO B 1=1.10
vI I) -VI II+YDEVIKI*X11 I)
DO 8 J=ltlO

8 BAlltJI=BAfltJl+Xl(Il*X1IJI
CALL MATVIBAtlOtVtltDETI
DO 29 JcltlO
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29 COE I J I-V I J I
NFAK -3
KP·NF.AK+2
DO 32 I -=l.NFAK
0032 J-l.I
IFII-JI31.30.31

30 PREP(I.J,LL)·VIKP)
GO TO 32

31 PREP( t ,J,lll=VIKP)*O.5
PREP (J,1 ,LL '-PREP (I .J,LL!

32 KP-KP+l
DO 33 t-l,NFAK

33 V(J)--VII+ll*O.500
DO 34 t-l,NFAK
DO 34 JaltNFAK

34 BA(J ,JI-PREPlltJ.LLI
WR 1TE I 3 • 77 I
CALL MATV(BA,NFAK,V,l,DETI
YS-COElll
0044 t""l.NFAK

44 YS.YS+Q.500*V( I I*COE( 1+11
GO TO 135.361,N4

36 GO TO 137.351,LL
35 n-I

12=2
13-3
0040 1-1.3
1F IV( 1 I) 38.38.39

:3 8 NNN I I I "-1
GO TO 40

39 NNN( I)::&:1
40 CONTINUE

V3.V( 1 )•• ( 1./A3(1) I*NNNlll
V4-V (2 )*.1 1./A3 (211*N,'1N(21
vs-v (31** (1./A]I]) I*NNNI31
IFIYS141,41.42

41 NNN(4).-1
GO TO 43

42 NNN(4)=1
43 YSl.YS**11./A3(41)*NNN(41

WRtTEI3.81) (V( 1I,I,t.l,NFAK).V3.Il,V4.I2.V5,I3
WRITEI3.88)YS,VSl
GO TO 45

31 WRITEI3.871 lve 11.I.I-l.NFAK)
WRITEl3,881YS

45 WRITE(3,891
GO TO (22,231,LL

22 CALL CAN3IPREPI.ALAM1.NFAKI
GO TO 24

23 CALL CAN:3(PREP2,ALAM2,NFAKI
24 WRITEI3,78)

WR I TE (3,81) YS, (ALAMO( J .LL 1,J,J-l ,NFAK I
WR IT E( :3 , 85 )
wRITEI:3,80)
DO 18 j-1,Nl
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YPREOayS
DO 16 I-IoNFAK
ZIl)=O.O
DO 16 L-I.NFAK

16 ZIII.ZIII+(XCIJ.l)-V(LI).PREPII.L,LL)
00 17 lI-IoNFAK

17 YPREo-YPREo+1 Z I 1I1--2) -ALAMO 11l.LLl
yoEV l-yoEV I J I-YPRED

18 WR IT E(3.86' J. YPREO. YDEV (J) • YOEVI. I Z[ I ) • t =1 .NFAK I • Ixc IJ. I I I • I I-I .NF
IAK I
0025 1"1.4

25 A4 I I I -A31 r I
DO 46 r-l.3

46 VllI.LL)-VIII
4 CONT I NUE

DO 2B 1-1,4
28 A4III-A5IIl

CALL DATSWI7.J71
GO TO (49,501.J7

49 CALL Ll NK I CENT3 I
50 CALL DATSWIIO.JIO)

GO TO (48.471.JIO
48 CALL LINKISLlOI
41 GO TO 19,261,N4

9 WRITEII,B])
READI6.84IN5
IFINSI2.21,2

26 IFlIO-98J1.2.1
2 CALL EX J T

21 CALL LINKICRLF31
1 CALL LlNKIBOX3)

END
/ / DUP
-STORE WS UA EIGN3

II JOB
II DUP
-DELETE CAN3
/ I FOR
*NAME CAN)
-ONE WORD INTEGERS
-EXTENDED PRECISION

SUBROUTINE CAN3{AA.A~80A.NI

DIMENSION AAI3.3) ,AMB0.4(31 .E(9) ,0(9)
80 FORMAT(4X,I2.5X,E15.6.5X.3E15.61

NO-.!
K=I
00 1 lzl,N
DO 1 J:zl.t
ElK) -AA IltJ I
K-K+l
CALL JACOBIE,D,AMBOA.N,NOI
K-I
00 2 l=l,N
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DO 2 J-l.N
AAII.JI-DIKI
1(,-1(+1
DO 3 1-1.N
WRITEI3.80) I .AMBDA( I). (AAt I ,J) ,J-l,NI
RETURN
END

II DUP
*STORE WS UA CAN3

II JOB
II DUP
*DELETE JACOB
II FOR
*NAM£ JACOB
*ONE WORD INTEGERS
*EXTENDED PRECISION

SUBROUTINE JACOBIA.B.C.NAA.NOI
DIMENS ION A I II .B 11 hC 111
LOOPC-O
NA-NAA
NN-CNA*(NA+lll/2
IF INOI 120.100.100

100 K-1
DO 115 I-l.NA
00115 J-loNA
IFII-JI105.110.105

105 BIKI-O.
GO TO 115

110 BIK I-I.
ll!> I(,=-K+1
120 SUM-D.

IF INA-11325 .310 .125
125 K-1

AMAX·O.
DO 155 1-1.NA
00 150 J-l.I
IF I I-J1135 .145.135

135 IFIABSIAIKII-AMAXI145ol45.140
140 AM~X-ABSIAIKII

145 TERM-AIKI*AIKI
SUM-SUM+TERM+TERM

150 K-I(+l
155 SUM-SUM-TERM

SUM-SORT I SUM I
THRES-SUM/SORT I FLOAT I NA II
THRSH-THRES*t.OE-08
IF I THRSH-AMAX 1165 .310.310

165 THRES-AHAX/3.
IF I THRES-THRSH 1175 .180 .1BO

175 THRES-THRSH
180 K-2

NoD
JD o1
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DO 270 J.2.~A

JO-JO+J
JJ-J-l
10-0
00 265 r-l.JJ
10-10+1
IFIABSIAIKJ J-THRESJ26S.26S.19,

19S N-N+I
ALPHA- (AeJDI-A( 10 I) 112,*"'11< II
BETA-l./ll. +ALPHA*ALPHA I
ROOr-l.O+ABSIALPHA)*ESQRTlBETAI
IF IALPHA 120S .200.200

200 550-0. 5*8ET AIROOT
esa- o. S*ROOT
GO TO 210

20S CSO-O.S*BETA/ROOT
SSO-O.S.ROOT

210 CC-SORTICSO)
S--SORTISSOI
TWOSC-CC*S*Z.
TEMPA-CSO*... I ID I +Twasc*... 0:: )+550* ... (JD I
AlJO) -CSO*A I JO )-TWOSC*A I KJ+SSO*A I 101
Al 10 I-TE~PA

A(I<,) -0.

KA-JD-J
KB-IO-I
Ke-NA.' I-II
KO-NA*CJ-li
DO 260 Lat,NA
KC-KC+l
KO=1(,0+1
TEMPA sec_e IKe) +5*6 I KD)
Be KD 'a-S*B( KC) +CC*B IKD I
BIKC I-TEMPA
IFII-LI230.220.24S

220 KB-KB+l
225 KAaKA+l

GO TO 260
230 KR-KP+L-l

IFIJ-L)240,225.250
240 KA-KA+L-l

GO TO ZSS
245 K8-1(6+1
250 KA-IC.A+l
255 TEMPA-CC*ACKBl +5*A(KA)

Al KA '--5*... ( KB) +CC*A(KA)
AIKB l-TEMPA

260 CONTINUE
26S KcK+l
270 K-I(.l

lOOPC -LOOPC + 1
IF (LOOPC-50 1275.305.305

27S IFIN-NN/812BO.280.180
2BO IFITHRES-THRSHI28S.300.28S
285 THRES-THRSH/3.
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IFITHRES-THRSHI29~.180.180

29 ~ THRES-THRSH
GO TO 180

300 IFI~1180.310.180

30~ WRITEI3.9011
901 FORMAT 125H EIGENVALUE NOT CONVERGED
310 LL-O

00 320 Lal.NA
LL-LL+L

320 CILl-AILLI
32~ RETURN

END
II DUP
.STORE WS UA JACOB

II JOB
II DUP
.DELETE CENT3
II FOR
>NAME CENT3
>EXTENDED PRECISION
>ONE WORD INTEGERS
>IOCSII132 PRINTERI

COMMON V 180 I .X (20 .3).8 (12) ,A4 (4) .SSV,N. IREP, T I TL (12) • 10.A3 (41 ,N4.N
lS,VS(61 ,VI (3.2) ,RI45.3.21.X2l7I,VZ(3) ,VY21201.SSXY( 10) ,045(4) ,SSX( 1
22.121,881121

81 FORMAT I 'OPOWER TRANSFORMAT IONS OF INDEPENDENT VAR I ABLES - Al -, FB.
14' ,42 -'F8.It' A3 a'F8.4/'QPOWER TRANSFORMATION OF DEPENDENT VARI
2ABLE - C .IF8.4)

80 FORMAT 1'1' 12A61
79 FORMATI~El~.~1

78 FORMATI'OPOINTS PLOTTED FOR MLR GRAPH OF X'll'S'I7X'X1S'12X'X2S'12
lX'X3S'13X'SSO'13X'Rt}
NI-N/IREP
DO e 1-1.4

8 A~ II I-A41 II
GO TO 19.101.N4

9 DO 22 t-l.4
22 A411 I -A3III

GO TO 23
100024 t-l.4
24A4111-1.0
23 DO 4 LL=1.N4

SSy·O.O
00 16 I-I.N

16 SSY-SSY+(Y(J).Y(III**A4(4)
00 14 l-l.Nl
YY2III-0.0
DO 14 J-l.IREP
K-(J-ll*Nl+I

14 YVZIII-YYZ(I)+YCKI·.A414)/JREP
X2111-1.0
0021 t-l.lO
BBIII-O.O
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0027 j-1.10
27 SSX( t .JI-O.O

00:3 r-I,N!
0026 J-2 ••
X2 (J).XII ,J-ll*.A4(J-ll

26 X21J+31-XZIJI*XZIJI
XZI e l-x2 I ZI*XZI3I
XZ I 9 I-XZ I ZI*XZ 141
X2 (10) -Xl( 31*X214)
DO :3 J-1.10
BBlj)-BBe.)+YYZCJ ).X2IJ)
00:3 ,,-1.10
SSX (J ,I( I-SSX (J.I() +X21 J I-Xli K I
CALL ~ATVISSX,lO.BB.l.DETI

00 11 1-1.7
SSXYI I ).0.0
DO 11 Ja1l1

11 SSX( ItJI-O.O
00 lZ I-l.Nl
00 13 J-l.Z
Jl-.)+1
DO 13 J2-J1.3
J3-J+J2-2
Xl (j3+11-IX( I ,J31*.A4( J3)-2 .O*Vl(J3,LLI I-XC I ,J31 .....41.)31

13 X2IJ3+41-X ( I.,) ).*A41 J I*x ( I .,J21 **A41.)2 )-VII J tlL '.Xl I • .)21 •• A4 (,)2 )-VI
UJ2.lLI*XII • .)) ••A4(j)

00 12 J 8 1.7
SSXYIJI-SSXYIJI+YYZIII*X2IJI
BI,J)-SSXYIJI
00 12 K-l.7

12SSXIJ,K)-SSXIJ,IC.I+XZ(JI*XZ(KI
CALL MATVISSX,7.8tl,DETI
5S-55Y
00 15 I-I. 7

15 SS-SS-S5XY( II*Bll }*IREP
00 2 ,.Jl a l.2
.n-j1+1
00 2 .)3-J2.3
J,JaJ 1+J3-2
J'-'-Jl
JS-'-J3
J6-4-JJ
ANS-44
xI-Vll.JJ.LLI
IFIX1l5.5.6

5 X4-Z.0*Xl
GO TO 7

6 X4-0.0
7,A-2.0*,ABSIX1)

WRITEI3.eOITITL
GO TO 129.301.N4

30 GO TO 128.291.LL
29 WRITEI3.elIA3
28 WRITEI3.78IJJ

DO 1 1(1(-1.45
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V2lJJ I-I KK-l I.A/AN5+X4
SSX (1.1) -SB 1..14+4)
SSX(2.2)aRBeJS+4)
SSX( 1.2) -SS (J6+11/2.0
SSXI2.11-SSXll.21
BI 1I--IBB I J4+1 I+BB I J3+71.V2 IJJ 11/2.0
B( 21--IBB I J5+11+BB I Jl+71.V2 (JJ 11/2.0
CALL MA7VISSX.2.B.l.0ETI
V21J41-Blll
V21J51-B121
DO 17 1-1.1
5SXY( J )-0.0
00 17 Jal.'

17S5X(I.JI·O.O
DO 18 t-I.NI
00 25 J-l.2
JJ1-J+1
00 25 JJ2-JJ1.3
JJ3-;+JJ2-2
X2 (JJ3+11- (X (I .JJ31**A4 (JJ3 )-2 .O*v2 (JJ3) I*X ( I ,JJ31.*"'4 (JJ3)

25 X2 (JJ3+41 =X (I. J '**A4( J ).X (I ,JJ2 )**A4( JJ2 )-V2 (J )*X( J ,JJ2 ,**A41 JJ21-
IV2IJJ2)*XI J .J).*"'4IJI

00 18 J.l.7
SSXY I J I-SSXY IJ I +YY2 I II.X2 (J I
BIJI-SSXYIJI
DO 18 K-1,7

18SSXIJ,KI-SSX(J,KI+XZIJI*X2tKI
CALL MATVlSSX,1,8,ltOETl
SSYl-SSY
00 19 1-1,7

19 SSYl-SSYl-SSXYIII.BIII.IREP
R (KK .JJ.LL ,- (SS/SSYll •• ( FLOAT (N 1/2.0)
DO 31 1-1,3
IFIV2111132.33.33

32 NN1--l
GO TO 31

33 NN1-l
31 V2111-V2111"11.0/A41111.NNl

1 WRITEI3,19)V2.SSYl,RIKIC.JJ.lLI
2 CONTINUE

DO 20 1-1,4
20 A41 I I-A31 I 1

4 CONTINUE
0021 I s t,4

21,6,4(1)-A5(11
CALL L1NKIPCNT31
END

II OUP
.STORE WS UA CENT3

II JOB
II OUP
·OELETE
II FOR

PCNT3
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*NAME PCNT3
*EXTENDED PRECISION
*ONE WORD INTEGERS
* I OCS! PLOTTER. TYPEWR ITER .KEYBOARD I

COMMON y( 80 I,X 120,3).6 (12) .A4(4) .SSV,N, IREP,TI TLIlZ), IO,A3141 .N4,N
15,Y5(61 ,VlI3,2) fR (45,3.2) ,AS(4)

80 FORMATCIPOWER TRANSFORMATIONS Al-IFS.4' AZa I Fs.4' A3- I FS.4' c-
I' Fe.4)

79 FORMA T 113 I
78 FORMAT fl2A6 I
77 FORMAT! 'TYPE 1 TO CALL EXIT. EOF TO CONTINUE' I
76 FORMATIF3ol1
75 FORMATI'VAlUE OF X'll'S CENTRE AT X'I1'5 .'F7.3l
7" FOR"'A T I F7 • 3 )
73 FORMAT( 'MAXIMUM LIKELIHOOD RATIO' I

ANS-44
DO 24 1-1,4

24 A5(1)aA4(11
GO TO 12S.26hN4

25 00 27 1-1.4
27 A411 I-A3! II

GO TO 28
26 DO 29 1-1,4
29 A4(I)-1.0
28 00 30 Ll-l.N4

DO 4 JJ-I.3
Xl-VI (JJ,lL)
IFIXI )12,12.13

12 X4-2.0itX1
GO TO 14

13 X4-0.0
14 A-2.0*ABSIXlI

81-A/20.
C-X4-A/50.
O-A/IO,
E-tO./A
Fa X4-Bl
G-X4+D
H-X4+A*l.)
W-X4-A/lS.
U-X4-A/7.5
Z-X4-D
CALL SCAlE(E,lO.O.X4,O.OI
CALL EGRIO(O,X4,O.O,Bl,201
CALL EGRIOCl,X4,O.O,O.05,201
DO 2 1-1.11
XI-G-O/5.0+0*FLOATII-Z)
IF(XlI18.19.19IA NNI __ I
GO TO 20

19 NNl-l
20 XO-(G+O.FLOATI 1-2) ) •• C1.O/A4LJJ) I*NNI

CALL ECHARIXl.-O.02.0.1.0.1.0.0)
wR ITE 17.741 xO
DO 3 1-1.11
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Xl-·O.l+0.1*FLOATCI)
CALL ECHARIF.Xl,O.ltO.l,O.OJ
WRlTEI7.76IXI
CALL ECHARIG,-O.04,O.1.O.l,O.O)
IFIVIIJJ.LLlI21.22.22

21 NNI--I
GO TO 23

22 NNI-I
23 V3-Vll JJ,LL) ** 11.0/A4 (JJ 1 J*NNI

WR IrE (1,75) JJ. JJ.V3
CALL ECHAR(W,O.l,O.l,O.l,l.5709)
WRlTEI7.731
CALL ECHARIZ.O.O,O.1.0.1.1.57091
WRITEI7.78ITITL
GO TO 111.91.N4

9 GO TO 110.11I.LL
11 CALL ECHAR(U,O.O,O.1.O.1.1.57091

WRlTE17.801A3
10 CALL EPLOTI-2.X4.0.01

DO I KK-1045
V2-tKI(-1 l*A/ANS+X4
CALL EPLOTIO.V2,R(KK.JJ,LL) 1
CALL EPLOTII.H.O.O)

4 CONT INUE
0031 1-1.4

31 A4111-A3111
30 CONT INUE

00 32 1"'1.4
32 A4fll-A5111

CALL DATSWIIO.JIO I
GO TO 116,151.JIO

16 CALL LINKISLlOI
15 GO TO (17.8),N4
17 WRrTEII.771

READI6.79IN5
JFINS)S,6.l}
IFltD-9817.5.1
CALL EXIT
CALL LlNKICRLF3)
CALL Ll NK I 60X3 I
ENO

II DUP
*STORE WS UA PCNH

II JOB
II DUP
*OELETE SLIC3
II FOR
*NAME SLIC3
*IOCSII132 PRINTER)
*ONE WORD INTEGERS
*EXTENDEO PRECISION

COMMON Y (80).X (20.31 tV (121 .A4 (41 .SSY.NS .NREPS.T I Tl (121 .IO,A3 (41 .N4
1.N5,VS Ibl,VVl( 3.2) ,VI (2.b I.ALA~O(2.6I,?REP( 2.2.f.! l,XiliO) ,VDEv( 20).
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2.6.5(4) .(OE(61 ,ALAMl (3I,PREPl (3,31 .VV( 10) .8A( 12.12) ,NNN(3)
82 FORMATC'l'12A61
81 FORMATIIHO.8X,'EIGEN VAlUES·.lOX,'EIGEN vECTORS AS ROWS',I,)
80 FORMAT(lHO.4(Ell.4,' lD X'Il'S'2X)1 IN ORIGINAL UNITS')
79 FORMA T C'OPOWER TRANSFORMAT IONS OF INDEPENDENT VAR I ABLES - Al -' F8.

14 1 .6.2 a'F8.4' A3 a'F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABlE - C • ·F8.41

18 FORMATl'O'2IEl1.4,'·YS'3X)'IN ORIGINAL UNITS')
71 FOR"tAT(//'Q CENTRE OF RESPONSE SURFACE FOR THE PLANE XIIII.tFa.Z)

NI-NS/NREPS
DO 2 1-1,4
A5CII-A4CII
GO TO (11, 101 • N4

11 00 12 1-1.4
12 A4lII-A3CII

GO TO 13
10005 1-1,4

5 A41 r )-1.0
13 00 4 LL-l.N4

WRITEC3.82ITITL
GO TO (21.22),N4

22 GO TO 123,211,LL
21 WRITEC3.79IA3
23 DO 6 I-l.Nl

YDEv (I J -0.0
DO 6 K-l.NREPS
K,K-(I(-ll*Nl+I

6 veEve I '-YDEVe t )+YIKIO."A4(41/NREPS
DO 7 1"'1.10
vvtll-O.O
DO 1 J-l.lO

7 BAlI .J)-O.O
XllII-l.O
DO 8 K-l.Nl
00 :3 J-2.4
XIIJ)-X(K.J-ll**A4IJ-ll

:3 Xl(J+:31-XIIJI*Xl(J)
XlIS)::rXlI2)*XlI31
Xl(91-XlI2'*XlI41
Xl I lO)-Xl(3 '-Xl(4)
00 S 1-1.10
VV I I l-vV I I ) +YDEV I K I_X 1 I I )
DO S Jal.lO
BAI I .J)-6A( I.JI+XII I).XI(.)I
CALL ~ATV(6A.IO.VV.l.DET)

DO 1 LLl-2.3
LL2-LLl+l
DO 1 LL3-LL2.4
LL4-LLl+Ll]-4
LL~- fLL-l )*3+LL4
LL6-4-LL4
LL 1-12-LLl
LLS-12-LL3
Ll-LLl-l
U-LL3-l
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VI 11-VV III +VVI LL6+1 I*VV1ILL6.LL)+vVI LL6+41*VV11 LL6.LL I*VV 11 LL6 .LL I
V( 2) -VV( LL 1 )+VV I LLB '*VVI (LL6.LL)
V13 I -VVI LL31+VVI LL 71*VV1ILL6.LL I
VI41-VVILLl+31
VISI-VVILL4+71
VI61-VVILL3+31
DO 17 J-l.6

17 COE I J I -V I J I
NFAK-2
KPaNFAK+2
DO 14 t-l.NFAK
0014 J-l.l
IFII-JI1S.16.1S

16 PREP1II.JI-VIKPI
GO TO 14

15 PREPl(I.J)·VIKPI*O.5
PREPltJ.II-PREPlll.JI

14 KP-teP+l
DO 9 t-l.NFAK

9 V( I la-V( 1+11*0.500
DO 34 t-l,NFAK
00 34 J-l,NFAK

34 BA It ,J) .PREPl( JtJ)
CALL MArV(BA.NFAK,V.l,OET)
IFIVVllLL6.LLI136.37.37

36 NNl--l
GO TO 38

37 NNl·l
'38 VVV-VVII LL6 .LL I .*11./.1.4 (LL6» I*NNI

WR I TE ('3.77) LL6 .vvv
YSILLSI-COEIli
00 24 I-1.NFAK

24 YS ILLS I-YS I LL51 +0 .5*VI J I*COE II +11
GO TO 125.261tN4

26 GO TO 127.251oLL
25 DO 30 1-1.2

IF(V( I I )28.28.29
28 NNN I I I --I

GO TO 30
29 NNNlll-1
30 CONTINUE

V3·V(1)··11./A3(Llll*NNNlll
V4-V 12 ) •• ( 1./A3( l3) l*NNN( 2)
IFIYSILL51131.31.32

31 NNN13I--1
GO TO 33

32 NNN131-1
33 YS1_YSILL51**11./A31411*NNNI31

WRt TE 13.80) V( 11 ,ll.V( 2) .L3 .V3.l1.V4.L3
WRITE ('3.18) VSC LL5) ,YSI
GO TO 35

21 WRJTEI3.80IV(1I,Ll.VI2I,L3
WRITEI3.78IYSI LL51

35 \!l'RITEI3.81)
CALL CAN3(PREPl,AlAMl.NFAK)
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DO 19 1-1.2
VII J .lLS I =V ( J I
ALAMO II • LL S I .A LAM II I I
00 lq J-l.2

19 PREPIJ,J.LL51-PREPIII,J)
I CDNT INUE

00 20 1-1,4
20 A4III·A3II1

4 CONT INUE
00 lR 1-1.4

18 A41I I.ASlli
CALL LI N<l CRS3 I
END

II DUP
-STORE WS UA SLIC3

II J08
II DUP
-DELETE CRS3
II FOR
-NAME CRS3
*1 OCS I TYPEWR ITER. KEVBOARD .1132 PR INTER. CARD.D I SK I
-ONE WORD INTEGERS
-EXTENDED PRECISION

COMMON YI eo I .x (20.31 ,XPlI4) ,YPl( 41 .A5 (41 ,A4(4) .SSY.NS ,NREPS, T I TL 11
12) .10 ,A314) ,N4 .N5 ,VS (6I,XCNT (6) • XCNTR 12 .6) ,ALAMDI2.6) .AVECT 12.2.6)
2,YCONT (B.6) ,NSAO 161 tZL IMl (:3) ,VP 1:320 I ,XP (320 I ,XH (40 I ,XY(40) ,yeON! (8
)1,lLIM/ZI

OfF I HE FI LE 21 (320 ,6,U,KKll .22 (320,6 .U,KK2 I .231320.6 tV ,,.:;K3) .241 320
1,6 tV ,KK,41 ,25 (320, 6 ,U,KK5 1.26(:320.6 .U,KK(6)

90 FOR.~AT(lHO.IOx.'DATA FOR PLOTTING OF 4 CONTOURS (X'Ilf a 'F6.2'1'115
lX419X,F5.1.9XI lit( lOX'X' Il,9X'X' 11) I

89 FORMATI'DSADDLE EXISTS A8S0LUTE VALUES OF CONTOUR POINTS PLOTT
lED IN ORIGINAL UNITS (X'Il'.'F6.2')'114114X.F5.lt4X)/4110X'X'Il.9X
Z t XI I 1) I

88 fORMATI'OSADDLE EXISTS CONTOUR POINTS PLOTTEO IX'Il'z:'F6.Zl)'/
1/4 (14X .F5.1 • 4X) /4 11 OX' X' II. 9X' X' Il ) )

87 FORMAT' 'ODATA FOR PLOTTING 4 CONTOURS (X' Il'.'F6.2') '//'OABSOLlJTE
!VALUES OF TRANSFORMED FACTOR LEVELS IN ORIGINAL UNITS'IISX419X.FS.
Zl.9Xl/4(10X'X'Il.9X'X'Il)1

86 FOR~ATI'ENTER 3 FACTOR LIMITS FOR PLOTTING')
85 FO~MAT('ENTER B CONTOUR LEVELS. 4 BELOW THE CENTRE. THEN 4 ABOVE' 1
84 FORMATI'OPOWER TRANSFORMATIONS OF INDEPENDENT VARIA8LES - Al .'F8.

14' ".2 ·'F8.4' A3 .IF8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARI
2ABLE - C "'F8.41

83 FORMATI'1'12A61
82 FOR~ATI12F6.21

81 FORMATI2X.4(2X.F10.2.1X.FIO.2)
80 FOR""AT(FIO.OI

NFAKa3
004 1=1.4

4 AS I 1 ) _A4 ( I )
GO TO 112.911.N4

12 DO 23 1-1.4
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23 A.III-A3Il I
GO TO Z4

97 DO 28 I a h4
28 A4( 1'-1.0
2. DO 96 Llal,N4

GO TO 116.17loN.
16 WRlTEII.851

READI6.80IyeONI
WRITECl.861
READI6.8012L1MI
GO TO 18

l7 GO TO (66.18),lL
66 READI2.82IyeONI.ZLlMI
18 DO 15 LLl-102

LL3-Lll+l
00 15 LL2-lL3.3
lL4aLLl+lL2-2
LLS-ILL-l'*'+LL4
LL6-4-LL4
DO 29 t-l.8
IFIA.I.IIlOI.I02.102

101 J-9-l
GO TO 29

102 J-l
29 yeONT I I .LU I -yeON 11 J I

DO 61 t-lt320
XPItI-O.O

61 YPIII-0.0
N~WCH·O

NSAD (LL51-0
K.ey·o
lH-I
IV-2
LLH-LLI
LLV-LL2
ZLlMIII-ZLlMIILLI I
ZLIM Ill-ZLlMll LLll
IFIALAMOI IH.LL51 }S,5.6
NI--!
GO TO 7

6 Nl"'.l
7 IF (ALAMOl IV ,LLS) 18.8,9
8 N2 a -l

GO TO 10
9 NZ-+l

10 NSIGN-Nl*N2
1FIN SIGN III .11 .30

II NSAOlLL51 s 1
IFINlI13.13.14

I· tDUMclH
IH-lV
IV-JOUM
tDUM-LLH
LLH-LlV
LLV-IOUM
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NSWCH-l
GO TO 13

30 IFtNlI13,13.45
4500 4h 1-1.4

IF (A4.( 4» 103 .104 ,104
103 J. I

GO TO '6
104 J=I+4
46 YCONTI t .LL51-YCONllJI
13 CONT I NUE

KeY-KeY"l
IFRS T -SORT ( CYeONT (l(CY. LLS 1*.A4 (4) -Y5 (lL5) IIALAMOI I H. LL5) )
ZEND -ZLI M{ I H InA' I LLH I -ZFRS T
XH (11-ZFRST
XV 111-0.0
THETA-O,O
DO 1 1 .. 2.10
THET~·THETA+O.15710

JF(NSAO IlLSI )51.51 .52
51 XHIII-ZFRST*COSITHETAI

GO TO 53
52 XH( Il-ZFRST+ZEND-ZENO*COSI THETA)
53 ARG. ('(CONT (Key .LlSI ••A4 (41-Y5 (Ll51-ALAMO( HhLL5).( XHI J ' ••2) I/ALAMO

1IIV.LL51
XV (I '-SQRT I ARG I
IL-4Z-I
XHI IL).XH( II
XV { I LI ~-xv I I I
CONT INUE
JF(NSADILLS} 154.54.55

54 XHClll.O.O
ARGGe ('(CONT I Key .LLS) .*A4 (41-YS (LL5' I/ALAMO II V ,LLS)
XVllll-S0RTIARGGI
GO TO 56

55 XHIIII-ZLIM(IHI ••A4ILLHI
ARCi-1 YCONT (Key .LL51 ••A4 (41-ys (LLS )-ALAMDI IH,LL5 ,*( XH( I ' •• 21 llALAMD

1 ( IV. LL51
XVI 11l .SOAT IARGl

56 DO 2 1-12.21
LLL5-22-1
111:42-1
XHlll--XHILLLS)
XVII '-XV{LLL51
XH { II I -XH ( I I
XV ( I J I --Xv I I )
XV(31I a -XVI111
XH( 311.XH( 11)
JFINSWCH)31.31.32

32 Il-JV
12 c IH
DO 33 1-1.40
XDUM-XHIII
XH{ I '-XVI I'

33 XV(II.XOU~

GO TO 60
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31 ll-IH
12-1 V

6000 41 1-1.40
L- (KCY-l )*40+1
XP (l' -AVEeT 111. I l,llS) *XH( I I+AVECT ( 12. I bLlS ).XV< 11 +XCNTR ( I I,LLS)

41 YP (L '-AVEeT I 11. I 2 tLl5) .XtH I )+AVECT C12,12 .lL51*XV( II +XCNTR ( 12 .LLS I
I~IKCY-4113,34.34

30 IFINSAOILL51-1)35.07.07
47 IFIKCY-8148,35,35
48 IFOC.CY-4)l3.36.13
36 IFINSWCHI38,38.39
38 ~SWCH·l

GO TO 37
39 NSWCHcO
37 IOUM-IH

IH-tv
IV-IDUM
IOUM-LLH
LLH-LLV
LLV-IDUM
GO TO 13

35 WRITEI3.83ITITL
IFlXCNTlLL51 )98.99.99

98 NN1--l
GO TO 100

99 NN1-1
100 XCN_XCNTllL5'*.11./A4ILL61).NNl

GO TO 119.201,N4
20 GO TO 121.191.LL
19 WRITE I 3 .80 I A3
21 wR ITE 13.90 ILL6 ,XCN.1 YCONT (1 tLLS) ,t-1I41 .( Lll 'LL2 ,Jal,4l

DO 3 1-1.40
DO 49 JaI,4
Ltel J-l '*40+1
XPIIJI-XP(lll

49 YP 1( J I 'YP I Ll I
3 WRITE(3.81)(XP1{JI,VPl(J).J-l.41

1F tNSAOlLL51 )43.43,44
04 WRITEI3.831TITL

GO TO 150.511.N4
57 GO TO 158.50loLL
50 WRITEl3,841A3
58 WR ITE (3.88 )ll6 .XeN, (yeONT CJ ,lLSI ,I-S .8) 'llll ,Ll2 ,J-l ,'t)

00 02 1-1000
DO S9 J-l,'t
ll-200+IJ-ll*'tO+1
XPllJI=XPILl)

59 YPllJI-YPILlI
42 WRITE(3,81)IXPICJI,YP1CJ),J a l.4)
43 GO TO 12S,26),lL
2S GO TO (70,71,7Z),LL4
700022 1-1.320
22 WRITEl21'IIXPliloYPlII

GO TO 92
71 00 73 1-10 320
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73 WRITEl23fJ IXP( J ),YPtI I
GO TO 92

720074 1-1.320
74 WRITE(25'IIXP(J),VP(J)

GO TO 92
26 GO TO 115.76.771.LL4
150021 1-1.320
21 WRITEI22'IIXPllloYPI!1

GO TO 92
76 00 18 1-1.320
78 WRITEI24'IIXPI!loYPI!1

GO TO 92
17 DO 19 1-1,320
19 WRITF.(26'IIXP(I),YP(J)
92 GO TO 140,911,N4
91 GO TO 115,40),lL
40 WRITE(3,83)TITl

WRITE ('3,811 LL6 .XCN. (YCONT (J ILL51 • J-1.41. (lLI.LL2 ,J-l.4)
DO 65 1-1,40
DO 64 J-l.4
Ll-e J-ll*40+t
XPI (J) aXPI L.ll*.11.O/A3(Lll)

64 YPIIJ).YP(LlI •• 11.O/A3(LL211
65 WRITEI3.81)IXPIIJI,VPIIJ),J_1,4)

IFHlSAOlLL51 )l5tl5,67
61 WRITEI3.83ITITL

GO TO (68.69hN4
69 GO TO 193,68l,LL
68 WRITEI3.84IA3
93 WRITE ('3.89 )lL6 ,XCN. (yeONT I I ,LL5) • laS. 81, (LLI.ll2 .Jal.4)

0095 1-1.40
DO 94 J-I.4
Lla200+IJ-l )*"0+1
XPlt J I-XPILlI**1 1.0/A31LLlII

94 YPlfJI-YPILll*.(1.O/A3ILL21)
95 WRITEI),8l' IXPIIJ) ,VPl(JI ,Jal.4)
15 CONT 1NUE

DO 62 1-1,4
62A4(ll c A3(11
96 CONT INUE

DO 63 1-1,4
63 A4111-A51II

CALL LINK I PRS3 I
ENO

II DUP
*STORE WS UA CRS3

II JOB
II OUP
-DELETE PRS3
II FOR
*NAME PRS)
*1 acs (D I SI< ,PLOTTER, TYPEWR ITER, KEYBOARD I
-ONE WORO INTEGERS
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'EXTENDED P~ECISION
COMMON A( 80).8 (20. )ltV 1121 .A_( 41 .ssy ,NS,NREPS. T I Tll 121 ,10 ,A3141 ,Nit

1 ,N8,yS 161 ,XCNT 13,2) .XCNTI C2,6) ,ALAMI (2,61 ,AVEClI2.2.6) ,yeONT (8.3,2
2) ,NSADI3.2I,ZlJMlI3) ,AS(4) .ZLIMC ZI,XS(ZI ,YAll) .UPt 121

DEFt HE Fl LE 21 (320,6.U,KIC.11 ,22 (320.6 .U,KK21 .23 (320,6 .U.KK31 .Z4 (320
lt6 tU ,KK4) .25 (320.6 ,U,l(!(S) .26( 320 ,6.U.KKb)

86 FORMATl3X'POWER TRANSFORMATIONS - AI- I FS.4' AZ-IF8.4' A)--FB.4'
1 C- I FB.4)

85 FORMU 112A61
84 FO~MAT I 131
83 FO~MAT I 'TYPE 1 TO CALL EXIT. EOF TO CONTINUE'I
82 FO~MATI3X'X'll' - X'Il' COO~DINATES FO~ ~ESPONSE CONTOU~S IX'll'"

IF6.2'1'8F6.11
81 FO~MAT IF1.21
80 FO~MATIF6.21

DO 25 1-1,4
25 ASt I'-A4( I»

GO TO IS.9ItN4
5 00 20 t-1,"

20A'III-A3111
GO TO 21

900 22 1-1.'
22 A,4( 1)-1.0
21 DO 46 LL-ltN4

00 6 LLI-ltZ
LL3-lLl+l
DO 6 lLZ-LL3.3
LL4-LL HLL2-2
LL6-4-Ll4
ZLlM 111-ZLl Mll LLl)
ZLIM 121-ZLlMll LLZ I
00 24 1-1.2
XSIII-4.0/ZLIMlll
UPIIII-l.0/XSIII

24 VAIII-ZLIMIII+UPII 1 I
CALL SCALE I XS III ,XS 12) ,-ZLl M(1) .-ZLlM(2) I
CALL EPLOTI-2,-ZLIMI1I.-ZLlMIZII
X-ZLIM(ll
Ys-ZLIMt21
00 11 J-l.9
CALL EPLOTI-l.X,VI
IFtJ-914.11,ll

4 Y-Y+UPI t21
CALL EPLOTI-2.X,VI
x--x

11 CONT 1 NUE
CALL EPLOTI-2.X,Y)
Y"-ZLIM(2)
DO 13 J-1.9
CALL EPLOTI-1.X,YI
X-X-UPI (1)
IFIJ-9112,13.13

12 CALL EPLOTI-2,X.VI
y--y

13 CONTINUE
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CALL EPLOTlloX.VI
00 21 J-l.9
Va·YA (21+UP 112 )*FLOAT (J I
CALL ECHAR(-YAlll,V,O.l,O.l,O.O)
IFIYI56.21.21

56 Y.Y-0.00501
27 WRlTEI7.811V

CALL ECHAR (-Zl IM( 1) ,VA (2) ,0.1.0.1,0.0 I
WRlTEI7.85ITITL
GO TO (SO.5ll,N4

51 GO TO 152.501.LL
50 VA-ZllMI21+UPlI21/3.0

CALL ECHAR(-ZLIMlll,YB.O.l,O.l.O.OI
WRlTEI7.86JA3

52 VC-ZLIMI2J+UPlI211l.5
CALL ECHARI-ZLIM(l),YC,O.l.O.l,O.O)
IF (X(NT IlL6 .LL) )60,61,61

60 NNl.-l
GO TO 62

61 NNl-l
62 XCN-XCNT (LL6 'lL I ** II. I A4 (Ll6) ) *NNI

IF (NSADI Ll4 ,Ll) 11.1.2
NN5·4
GO TO 3
NNS·e
WR ITE (7.82 IlLl.LL2 ,Ll6 .XCN, I YCONTll 'lL4.LL I ,r-l,NN51
00 28 J e t,9
Xc-VAl II-uPt (1' 12. S+uPI (1 )*FLOAT( Jl
XA _. ZLIM I 2 I -UP I ( 7. 1/5.0
XO~-YA(ll+UPI(ll*FLOAT(JI

CALL ECHARIX.XA.O.l,O.l,O.OI
IFIXOI57,28.Z8

57 XO-XO-O.0050l
ze I'/RITE(7.81lXO

DO 44 r"'1.NN5
DO 43 J-l,40.2
K-J+40*( 1-11
GO TO (7,AI,LL

7 GO TO (47,4B.491.LL4
47 READ(ZlIKlX,v

GO TO 10
48 REAO(Z3 I KlX,V

GO TO 10
49 REAOIZSIKIX.'f

GO TO 10
B GO TO (53,54,SSI,LL4

53 REAOI2Z I KIX.V
GO TO 10

54 REAOI24 I KIX,V
GO TO 10

55 RFAOI26 I KIX,V
10 IF(XI3Z,33.33
32 NN1--1

GO TO 34
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33 NN1-1
34 IFIY)35,36.36
35 NN2--1

GO TO 3T
36 NN2-1
31 X-X•• ll./A4(LLlIl*NNl

Y_Y•• (1.1 A41 LL21 I *NN2
IF lABS (X I-ZLlMCl) ) 29.29 ,30

30 IF(XI31,31.3B
38 X<ZLlMlli

GO TO 29
31 X--ZLIMll)
29 IFIABSIY1-ZLlMI21139.39,40
40 IFIY)41.41.42
42 Y-ZLlM(21

GO TO 39
41 Y--ZLlM(21
391FIJ-1143,14d5
14 CALL EPLOTI-2.X,V)

XA-X
XO~Y

GO TO 43
15 CALL EPLOTIO,X,YI
43 CONT INUE

CALL EPLOTI-l.XA.XO)
CALL ECHA~(XA.XO.O.015.0.075.0.01

WR ITE (1,80 I yeONT II.lL4 ,LL I
44 CONT I NUE

XOR-ZL IMlll +6. O.UPI (11
CALL EPLOTI1,XOR,-ZLIM(211

6 CONT INUE
DO 23 1-1,4

23 A4111-A3111
46 CONT I NUE

DO 26 1-1,4
26 A411 )-A511 I

GO TO (18,19I,N4
18 WRITE(l,831

READI6.84IN5
IF(NSI11,45tl1

19 IFIIO-98116.17,16
17 CALL EXIT
45 GO TO t58,591.N8
58 CALL LlNKICRLF31
59 CALL LlNK(SRS31
16 CALL LlNK(BOX3)

END
/ / DUP
-STORE WS UA PRS3

/ / JOB
/ / DUP
-DELETE
/ / FOR

CRLF3
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MAKEUP OF DATA DECK

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROL.

STAT ION PLOTT ER PEN EXACTLY 1.4 I NCHES FROM THE RIGHT EDGE OF NARROw

MATV - INVERTS MATRICES
CAN3 - OIAGONALIZES MATRICES
JACOB - CALCULATE S EIGENVALUES AND VECTORS OF 0 I AGONAL MATR ICES

RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF

SUBROUTINES CALLED

LINKS CALLED

OPTIONS

THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS 80X3, BUT ONLY
FOR TEST VALUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE
CONSOLE TYPEWRITER. THE RELATIvE LIKELIHOOD OF THESE TEST VALUES. AS
CO~PAREO WITH THE MAXIMUM LIKELIHOOD ESTIMATES. IS CALCULATEO.
VARIOuS TEST VALUES MAY BE ENTERED. AND THE COMPLETE ANALYSIS DONE ON
ANY LIKELY VALUES SELECTED FROM THESE. SEE BOX3 FOR DETAILS OF THE
ANALYSIS.

CRLF3 - CALCULATES
TRANSFORMS

INF03 - CALULATES INFORMATION AND VARIANCE-COVARIANCE MATRICES
ANVA3 - PERFORMS ANALYSIS OF VARIANCE
COEF3 - CALCULATES AND PLOT S POI NTS FOR MLR GRAPHS OF THE B I J I

COEFFICIENTS
E IGN3 - PERFORMS CANON I CAL ANAL YS I S
CENT3 -CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE COORDINATES
PCNn - PLOTS MLR GRAPHS OF THE COORDINATES OF THE RESPONSE CENTRE
CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RESPONSE SURFACE CONTOURS

SWI TCH 10 UP - PLOT RESPONSE SURFACE CONTOURS
SWITCH 8 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF BIJI COEFFICIENTS
SWITCH 7 UP- PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE COORDINATES

I.TITCE CARD FIRST - IlZA61
2.CONTROL CARD - (lX.212.F5.3)

IZ - NUMBER OF TREATMENT COMBINATIONS
IZ - NUMBER OF OBSERVATION SETS
F5.3 - CONS TANT ADDED TO DEPENDENT VAR I ABLE. Y

3.TREAT~ENT COMBINATIONS IN TRIPLETS - 116F5.31
4.0ATA - SFTS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - 14F 6.3)
5.98 OR 99 IN COLS. 79-80 INDICATES END OF DATA
6.REPEAT 1. TO 5. AS REQUIRED

*NAME CRLF3
*EXTENDED PRECISION
*ONE WORD INTEGERS
* I OCS I CARD .1132 PR INTER. TYPEWR ITER. KEY80ARD I
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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C PAPER
C

CO"",",ON YI80 '.X 120.31.8 (12) .A4(41 .SSYl.N.JREP,T ITLI121.JD,A3(41 .N4.
IXIllO I .SSXY 110 I .Y! 141 .YY!1201 .SSX 112.121

B8 FORMAT( 'OCONSTANT ADDEO Y + IFS.])
87 FORMATC'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA

ITADECK'I
86 FORMAT 116F5.31
85 FORMATI 'IF RELATIVE LIKELIHOOD IS SATISFACTORY. PRESS EOF'I 'IF NO

IT. TYPE I TO TRY NEW TEST VALUES. -I TO READ MORE DATA OR CALL EXI
2T I l

84 FORMATC'OTEST VALUES OF POWER TRANSFORMATIONS'I'O'6X'AI'13X'A2'13X
l'A3'13X'C' 14X' SSO '13X'R I /6E15.51

63 FORMATC 'OMAXIMUM LIKELIHOOD ESTIMATES'II7X'AI' 13X'A2'13X'A3' 13X'C'
114X'SSD'/5E15.51

82 FORMAT 1 'l'12A61
61 FORMAT (4F6.].54X, 12)
80 FORMATI12A61
79 FORMATC'TYPE IN THREE MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSF

10RMAT IONS FOR I NDEPENOENT VAR I ABLES 'I' THEN. ONE ML EST IMA TE FOR DE
2PENDENT VAR I ABLE' I

18 FORMAT(lX,2I2,F5.31
77 FORMAT 1 'TYPE I TO READ NEW DATA DECK. EOF TO READ NEW TEST VALUES

ION SAME DATA. -I TO CALL EXIT'I
76 FORMATCI3)
75 FORMATIFlO.51
74 FORMATe 'TYPE IN THREE TEST VALUES OF POWER TRANSFORMATIONS FOR IND

lEPENDENT vAR I ABLES' I' THEN, ONE FOR DEPENDENT VAR JABLE t II TYPE 0.0 F
20R LOG TRANSFORM. + OR - 100 FOR EXPONENTIAL TRANSFORM'I'DATA DECK
3 MUST 8E REREAD TO REGAIN ORIGINAL VARIA8LE VALUES WITH THESE 3')

73 FORMATC'RELATIVE LIKELIHOOD IS'F8.51
72 FORMATI'SWITCH 10 uP TO PLOT RESPONSE CONTOuRS'l'SWITCH 8 UP TO P

ILOT MLR GRAPHS OF BIJ) COEFFICIENTS'I'SWITCH 7 UP TO PLOT MLR GRA
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE'!
WRITEII.72)

18 WRITE 11.77)
READI6.16IN5
N6-1
N4-l
I FINS >19.it 2
READC2.60)TITL
WRlTEII.80ITITL
REAOI2,18)Nl,tREP,CONST
N·Nl*IREP
REAO(Z.86)( (X( I,J).J-l.3I,r"1.Nll
1-0

10 1"'1+1
REAO(2.BI1Yl.JD
IF CI 0-98121 .11.11

21 NZaNl+1
N3-Nl*2+I
N6-Nl*3+I
YCII-YIII)+CONST
YCN2).YI (2) +CONST
YCN3)-Y! (3)+CONST
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VIN6)·Yl(41+CONST
GO TO 10

11 N?aI-l
IFIN1-N2122.1022

22 WRlTE11.811
GO TO 18
Nt ~NIIREP
IFlN5120,25,20

20 WRITEl1.191
READ 16 .151A3
SSY2-0.0
DO 24 K-l,N

24 SSYZ.SSY2+(Y(I(I*YIKI ) ••A3141
0026 I-I.NI
'(YI! IltO.O
DO 26 J-l.tREP
K-lj-l)*Nl+1

26 YYIIIlaYYl(I)+Y(I(.) ••A3(41/1REP
00 3 1'1.10
BI I) "0.0
00 3 J-1.10
SSXII.JI-O.O
Xllll-l.O
DO .. Kal.Nt
DO 5 J-2,4
Xl (J '-X(I( .J-l' ••A3IJ-ll
XIIJ+3 )"Xl (jl*Xll J)

XII81-XII21*XlI31
Xl(9)·XlIZ)*Xl(41
XII IOI-XI (3'-XI14)
004 1-1.10
Bl II-BIII+YVlIKI*X111 I
00 .. J"l.IO

.. SSX( I,JI=SSXII ,JI+Xll I ).XII.))
DO 9 t-l.10

9 SSXY(II-ell)
CALL MATV(SSX.lO.B.ltDET)
JF(N6114.13tl4

13 SSY-SSY2
DO 15 t a 1.10

15 SSY-SSY-BIII*SSXYIII*IREP
GO TO 12

14 SSVl-SSY2
00 6 1=1.10

6SSVl'SSVl-BIII*SSXYIII*IREP
DO 7 1=1.4

7 A41 I )=,631 II
25 WRITEII.?4)

READ/6,15IA3
0028 j-l.3
tFlA31,J1132.23.32

23 DO 29 I-I,NI
29 XII.Jl ..ALOG(XI 1 • .)11

GO TO 33
32 IFIABSCA:HJII-IOO.128.34,28
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34 DO 35 1-IoN1
35 XII.J)·EXP(A3IJI*XII,JI/IOO.1
33 A3(Jlal.O
28 CONT INUE

IFIA3(4)130.31.30
31 DO 16 I-1.N
16 VtI)-ALOGIVII))

GO TO 37
30 IFIABSIA3(4) 1-100.136.38.36
38 DO 39 l-l.N
39 Ylll-EXPIA3(3)·Y(1)/lOO.)
37 A314)-1.0
36 N6-0

GO TO 8
12 0-0.0

00 21 I-I.N
27 D-D+ALOGIV I II )

RlaN*ALOGCSSYl/SSY J/2.0+ IA4 (41-A3141 )·0
IU-ExPtRll
WRITEIl.73IR1
WR ITE 13 .82) T ITL
WRlTEI3.88)CONST
WR ITE 13.83 IA4.SSVl
wRI TE 13 .84 )A3.SSY .RI
WRlTEI1.85)
READ 16 ,16) NS
IFIN5)18.17.25

17 CALL LlNKIINF03)
19 CALL EXIT

END
/ / DUP
_ STORE WS UA CRLF3

SLIC3 - CALCULATES EIGENVALUES AND VECTORS FOR SLICES OF RESPONSE
SURFACE

CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS3 - PLOTS RESPONSE SURFACE CONTOURS

THIS PROGRAM PLOTS CONTOURS OF THE RESPONSE SURFACE FOR GIVEN
POWER TRANSFORMA lIONS I ENTERED ON THE CONSOLE TYPEWR I TER I ON GIVEN
PLANES PARALLEL TO THE AXES OF THE FACTOR SPACE. DEFINED BV XI!l=KI
IKI ENTERED ON THE CONSOLE TYPEWRITERI. FOR EACH PLOT. 3 PLANES ARE
uSED. CORRESPONOING TO THE 3 FACTOR AxES.

SRS3

Ll NKS CALLED

/ / JOB
/ / DUP
-DELETE
/ / FOR
-NAME SRS3
_ EX TENDED PREC I SI ON
-ONE wORD INTEGERS
_ IOCS I CARD .TYPEWR ITER. KEYBOARD)
C
C
C
C
C
C
C
C
C
C
C
C
C
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SUBROUTINES CALLED

MAKEUP OF DATA DECK

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROW
PAPER

MATV - INVERTS MATRICES
CAN3 - DIAGONALIZES MATRICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

C
C
C
C
C
C
C
C
C
C I.TITLE CARD FIRST - 112A61
C 2.CONTROL CARD - IlX,212,F5.3}
C 12 - NUMBER OF TREATMENT COMBINATIONS
C 12 - NUMBER OF OBSERVAT ION SET S
C FS.3 - CONSTANT ADDED TO DEPENDENT VARIABLE. Y
C 3.TREATMENT COMBINATIONS IN TRIPLETS - 116FS.31
C 4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION
C ONE SET PER CARD - 14F6.31
C S.98 OR 99 IN COLS. 19-80 INDICATES END OF DATA
C 6.REPEAT 1. TO S. AS REOUIRED
C
C
C
C

COMMON V(80 ).x (20,3) .Bl 12) .A4(4) .SSVl,N. IREP,T ITL( 12) f 10,043(41 ,N4.
IN5,YSI61,1/1/1(3.2I,V1(4)

84 FORMATI 'TYPE IN 3 FACTOR LEVELS FOR SLiCES IN UN TRANSFORMED UNITS'
11

83 FORMATl'TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FOR INDEPENDENT
IVARIABLES.'/'THEN. ONE FOR: DEPENDENT VARIABLEI/ITYPE 0.0 FOR: LOG T
2RANSFORM. + OR - 100 FOR EXPONENTIAL TRANSFORM'I'DATA DECK MUST BE
3 REREAD TO REGAIN ORIGINAL VARIABLE VALUES WiTH THESE 3' I

82 FORMATI16FS.31
81 FORMATI4F6.3.S4XoI21
BO FORMATI12A61
19 FORMATI 'INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DA

ITA DECK')
78 FORMATIIX.ZI2.F5.31
11 FORMAT I 'TyPE 1 TO READ NEw OAT A DECK. 2 TO READ NEw F ACTOR LEVELS

IFOR SLlCES'I'3 TO READ NEW TRANSFORMATION VALUES AND FACTOR LEVELS
2' I

16 FORMA T tIll
15 FORMATIFIO.S)

WRITE I 1.111
NS"2
N4-1
READ (6.761 N6
GO TO (Z.3.11.Nb

2 READI2.BOITITL
WRI TE 11.80 I T ITL
READ 12.78 )NI. IREP .CQNST
N"Nl * I REP
READ I 2 .82 I I (X I I. J I • JQ 1. '3) .1 -I. N1)
I-a

23 1-1+1
READ (2.81) y 1. I 0
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IFIID-9818.9.9
N2-Nl+1
N3-Nl*2+I
N6-Nl*3+1
Yl II-n I 11+CDNST
YIN21-Yl121+CONST
YIN3l-YlI31+CONST
YIN61-Yl(4)+CONST
GO TO 23
Nl-I-l
IFCN1-N217.1.7
WRlTEll.791
WR ITEll. 83 I
READI6.75IA3
DO 10 J a l,3
I F I A3 I J 1111.12 .11

1200 13 I-l.Nl
13 X( I ,J I-ALOG(X( !.J) I

GO TO 16
11 IFIABSIA3IJ)I-lDD.ll0.14.10
1400 15 t-I.N}
IS XCI.J)-EXPIA3CJI*XCI,JI/IOO.1
16 A3lJl-l.O
10 CONT INUE

IFIA3141117.18.17
1800 19 I-I.N
19 YI II 'ALOG I YIII I

GO TO 20
171FIABSIA31411-100.13.21.3
21 DO 22 I-I,N
22 YIII-EXPCA3131.YIII/100.1
20 A3(4)-1.0

3 WRlTEll.841
REAOI6.75) (VVII 1,11.1-1,3)
004 1-1.3
JF1VVlll,lll5,6,6
NN1--1
GO TO 4
NN1-l
VVlll.11-VVll!.11 ••A3(!)*NNl
CALL L1NKISLlC3'
END

II DUP
.STORE WS UA SRS3
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