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INTRODUCT ION

These are extended versions of the programs previously reported in
Technical Report No. 87 and 173 which are superseded by this report.

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
transformations were first introduced for the independent variables by Box
and Tidwell (1962) and then for the dependent variables by Box and Cox (1964).
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 (1970) which uses the
appended programs.

THE PROGRAM

These programs were developed for a 16K core IBM 1130 single-disk
computer using FORTRAN 1130 (a subset of FORTRAN IV). 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 II,
Level 9 of the Monitor system. An on-line IBM 1627 plotter is used for the
graphical output on 12" paper.

If the dimensions are reduced to allow only twenty points in the
factor space and four observed responses at each of these points, the program
should compile and execute with an 8K core IBM 1130 computer.

Logical unit numbers of the principal peripheral devices have been
assigned to integer variables (Q for card input = 8 for 2501; P for line
printer = 5 for 1403). These are defined in each mainline program and
subroutines. Other logical unit numbers are 1 for the typewriter, 6 for the
keyboard and 7 for the plotter.

B@X2 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 is:

YO = by + byxy® 1 + byxy"2 + byxy 2t 1 + bexp 22 + bexy* xg"?
A complete analysis of the given data is done using the above non-linear model
as well as the corresponding linear model:

¥ = by + byxy + baxy + baxy® + bexp? + byxyxp

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.

The analysis of variance tables indicate whether or not various
effects are plausible. However, they do not indicate whether the corresponding
parameters can be eliminated, since orthogonal polynomials are used. A
multiple regression program with elimination of variables may be used to
determine whether a regression model with fewer turns is plausible. If so,
the mainline program PRRE2 and PRRE3 may be used to plot the response surface
with some by parameters eliminated.

A program, CPNPL, is available for the two-factor model, which
prints out a grid of points on the likelihood surface of a,, a; for a given
fixed value of c. The point with the largest relative likelihood should give
a good set of initial estimates for B@X2.

B@X3 is the corresponding mainline program for the calculations in a
three-factor surface. The non-linear model is:

¥° = b, + byx;®t + boxp®? + baxa®? + bexy®* 1 + bgxp®*? + bexs®*® +
byXy*1xat? + Boxy®xg®® + boxy*Pxgt®

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 that of the two-factor analysis) which allows the experimenter to
choose slices through the surface on various planes for contour plotting. The
analyses using BPX3 and CRLF3 automatically choose slices through the centre
of the surface parallel to the axes of the factor space.

The following options are also available on CRLF2 and CRLF3:

(a) estimation of the response y at a given locus in the factor space;

(b) calculation of canonical coordinates from the corresponding set of factor
coordinates;

(c) calculation of factor coordinates from the corresponding set of canonical
coordinates; and

(d) ability to investigate other contour levels and factor limits for the plot
if imaginary points are found in the supporting calculations. In the




latter case B@X2 and B@X3 will not plot surface contours in which
imaginary points have been found. Instead they will print out a message
indicating the presence of an imaginary point, and proceed to the next
contour. The operator then may examine the same data under CRLF2 or
CRLF3 and explore the surface or surfaces where imaginary points occurred.
With data switch 6 on, the operator has the option of trying other contour
levels or factor limits for plotting.

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 comment
cards preceding each mainline program. Output 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 in the 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 large numbers
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.

A number of errors have been corrected in this version. Comments
and suggestions would be appreciated.

HINTS FOR USERS

1. Only by plotting the maximized relative likelihood graphs can one determine
if the true maximum likelihood estimates of the power parameters have been
reached, and not a local maximum.

2. 1If the absolute value of the estimate of a power parameter becomes larger
than six or eight, this might indicate that an exponential transformation
should be used. More probably, however, the iteration procedure will have
diverged. In this case, better initial estimates are required. Alter-
natively, the user can try iterating on some of the parameters only, using
the option in the first column of the control card. In some cases, neither
the exponential transformation nor the other initial estimates of the power
parameters have provided a means of finding maximum likelihood estimates of
the power parameters. In practice, this has been found to occur where the
effect of one of the independent variables on the response is very small.
In such instances a "minimum variance estimate' of the power parameters has
been employed, as long as the non-linear case gives a superior fit to the
data, in comparison with the linear case. The latter estimates often may
be obtained by examination of the maximized relative likelihood graphs,



and a progressive search for sets of power parameters which reduce the
variance.

3. If the response surface is saddle-shaped and the centre is remote from the
experimental factor space, the factor limits for plotting the response must
be enlarged to encompass the centre point.

4. 1In those cases in which an imaginary point is found when plotting the
response surface, a graph of the associated contour will not be obtained.
To obtain contours without imaginary points, the factor limits may be
altered as follows. Either the first or second factor limit should be
changed as shown below:

Eigenvalues

& + #d
Imaginary point on a contour Change first limit Change second limit
below the centre

Imaginary point on a contour Change second limit Change first limit

above the centre

If the power transformation of the factor limit to be changed is
positive, the limit should be expanded; if negative, it should be contracted.
The change required may be so drastic that a reasonable plot cannot be
produced by the plotter, but the points calculated on the contours will be
available on the printout.

RESTRICTIONS

(a) The program, because of core size restrictions, is limited to a
maximum of ninety-nine points in the factor space with a maximum of thirteen
observed responses at each of these points for B@X2 and ten responses for B@#X3.
These responses are treated as within cell replicates in the analysis of
variance.

(b) Without the use of any data switch options, execution time is less
than twenty minutes. The options, especially options 8 and 9, increase the
time drastically.
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*LIST ALL

*NAME BOX2
#CXTENDED PRECISION
®UNE WORD INTEGERS
«I0CS(1403 PRINTER)
#10CS(2501 READER)

NN ACONOCOONONNONNOCOCCODONaC 00000000000

THIS PROGRAM ANALYZES THE DATA FROM RESPONSE SURFACF EXPERIMENTS
WHEN TWO FACTORS ARE MEASURED. UPTIONS ALLOW CALCULATION OF MAXIMUM
LIKELIHOOD ESTIMATES OF POWER TRANSFORMATIONS OF BOTH INDEPENDENT AND
DEPENDENT VARIABLES, AND THE PLOTTING OF THEIR MAXIMIZED RELATIVE
LIKELIHOOD GRAPHS, AS A MEASURE OF THE PRECISION OF THE ESTIMATES.
THE DATA IS THEN SUBJECTED TO ANALYSIS OF VARIANCE, USING ORTHOGONAL
POLYNOMIALS, AND CANONICAL ANALYSIS, AND SPECIFIED CONTOURS
OF THE DEPENDENT VARIABLE ARE PLOTTED, BOTH WITHOUT AND WITH
TRANSFORMATION.

OPTIUNS ALLOW THE CALCULATION OF MAXIMUM RELATIVE LIKELIHOOD
GRAPHS FOR THE B(J) COEFFICIENTS IN THE NON-LINEAR CASE, AND FOR THE
X(1) COURDINATES OF THE CENTRE.

UP TO 99 PUINTS IN THE FACTOR SPACE (TREATMENT COMBINATIONS) ARE
ALLOWED, WITH UP TO 13 OBSERVATIONS AT EACH POINT (OBSERVATION SETS).

NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED

TO TRY NTHER VALUES OF THE POWER TRANSFORMATIONS THAN THE ML
ESTIMATES, USE CRLF2.

TO TRY OTHER RFSPONSE EQUATIONS WITH SOME B(J)=0, USE PRRE2
LINKS CALLED

BOX2 ~ CALCULATES ML ESTIMATES AND POINTS FOR THE MLR GRAPHS
PMLR2 = PLOTS MLR GRAPHS OF THE POWER TRANSFORMATIONS

CPAR2 - CALCULATES POINTS FOR THE MLR GRAPHS OF B(J) IN THE
NON-LINEAR CASE

PPAR2 - PLOTS MLR GRAPHS OF THC B(J) COEFFICIENTS

INFO2 - PERFORMS ANALYSIS OF VARIANCE

CUEF2 = CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE B(J)
COEFFICIENTS

EIGNZ - 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

SUBROUTINES CALLED

BOX20000
B0Xx20001
80X20002
B0X20003
BOX20004
BOX20005
BOX20006
80X20007
BOX20008
BOX20009
B0X20010
BOX20011
B0Xx20012
B0Xx20013
B0OX20014
BOX20015
BOX20016
BUX20017
80Xx20018
B0X20019
BOX20020
BOX20021
B80X20022
BOX20023
BOX20024
B0X20025
BOX20026
BOX20027
B0X20028
BUX20029
BOX20030
B0X20031
B80X20032
B0X20033
BUX20034
B0X20035
B0OX20036
BOX20037
BOX20038
BOX20039
BOX20C40
BOX20041
B0X20042
BOX20043
BOX20044
BOX20045
BOX20046
BOX20047
BOX20048
BOX20049
BOX20050
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CMLE2 - CALCULATES ML AND RML CSTIMATES

MATVT - INVERTS MATRICES

ORTH2 = CALCULATES ORTHOGONAL POLYNOMIALS FOR
CAN2 - DIAGONALIZES MATRICES

JACOB =~ CALCULATES EIGENVALUES AND VECTORS OF

OPTIONS

SWITCH 10 UP - PLOT RESPONSE SURFACE CONTOURS

SWITCH 9 UP - PLDT MAXIMUM LIKELIHOOD RATIOS

SWITCH 8 UP - PLOT MAXIMUM LIKELIHOOD RATIOS

SWITCH 7 UP = PLOT MAXIMUM LIKELIHOOD RATIOS
CONRDINATES

SWITCH 6 UP - ENTER ALTERNATE CONTOUR LEVELS
WHEN PLOTTING CONTOURS

MAKEUP OF DATA DECK

1.TITLE CARD FIRST - (12A6)
2.CONTROL CARD =~ (11,212,4F5.3,213,F5.3,13)
I1 - OPTION - O - POWER TRANS. FOR IND.
1 - POWER TRANS. FOR IND.
2 - POWER TRANS. FOR DEP.
12 = NUMBER OF TREATMENT COMBINATIONS
12 - NUMBER OF OBSERVATION SETS
5.3 - CONSTANT ADDED TO DEPENDENT VARIABL
3F5.3 - INITIAL ESTIMATES OF PARAMETERS -
0.0 YIELDS NATURAL LOG TRANSFORMATI
+100. YIELDS POSITIVE EXPONENTIAL T
-100. YIELDS NEGATIVE EXPONENTIAL T
I3 - MAXIMUM NUMBER OF ITERATIONS ALLOWED
THE FOLLOWING REQUIRED ONLY WITH OPTION 9
13 - MAXIMUM NUMBER OF ITERATIONS ALLOWED
GRAPH
F5.3 = HALF SIZE OF INTERVAL TO BE PLOTTED
-~ SUGGEST 2.5
I3 - NUMBER OF POINTS TO BE PLOTTED (MAX=
3.TREATMENT COMBINATIONS IN PAIRS - (16F5.3)
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATME
ONE SET PER CARD - (13F6.3)
5.99 IN COLS. 79-80 INDICATES END OF DATA, ANO
98 IN COLS. 79-R0 INDICATES END OF JOB - CAL
6.1F UPTION 10 IS USED, CONTROL CARD - (12F6.2
10F6.2 - 10 CONTOUR LEVELS IN UNITS OF THE D
2F6s2 = 2 FACTOR LIMITS FOR PLOTTING IN UNIT
VARIABLES
7.REPEAT 1. TO 6. AS REQUIRED

STATION PLOTTER PEN EXACTLY 1.4 INCHES FRUM
PAPER

B0OX20051

B0X20052

B80Xx20053

ANOVA BOX20054

B0X20055

DIAGONAL MATRICES BOX20056

BOX20057

BOX20058

BUX20059

BOX20060

OF POWER TRANSFORMATIONSBOX20061
OF B(J) COEFFICIENTS B0X20062
OF THE CENTRE B0OX20063
BOX20064

IF IMAGINARY POINT FOUNDBOX20065
BOX20066

B0X20067

B80X20068

BOX20069

B0X20070

B0X20071

AND DEP. VARIABLES 80Xx20072
VARIABLES ONLY BUX20073
VARIABLE ONLY BOX20074
80X20075

BOX20076

Ey Y BOX20077
Al,A2,C B0X20078
ON BOX20079

RANSFORMAT ION B0X20080
RANSFORMAT ION BOX20081
FOR ML ESTIMATE B0X20082
BOX200#3

FOR POINTS OF LIKELIHOODBOX20084
BOX20085

AROUND MAXIMUM - BOX200€6

BOX20087

75) - SUGGEST 51 B0X20088
BOX20089

NT COMBINATION B80X20090
BOX20091

THER DECK TO FOLLOW B0X20092
L EXIT AFTER THIS DECK B0OX20093
) BOX20094
EPENDENT VARIABLE B0X20095
S OF THE INDEPENDENT BOX20096
BOX20097

B0OX20098

B0X20099

THE RIGHT EDGE OF NARROWBOX20100
BOX20101
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c BOX20102
C BOX20103
INTEGER P,0Q B0X20104
COMMON VllOO.ll).X(lOO.Z)-B(1).Ahl))'SSV.N.IREP.YIILIlZ).lD.l3(3).BOXZOlO5

1N4 N5 ANG NNNN4 D R(75,3) 4 AA(3) B0X20106

A8 FORMAT(SCHOZEROD Y OBSERVATION - PROCEEDING TO NEXT DATA DECK///) BOX20107
87 FORMAT(SOHOZERO X OBSERVATION - PROCEEDING TO NEXT DATA DECK///) 80Xx20108
86 FORMAT('OCONSTANT ADDED Y + 'F5.3/°0INITIAL ESTIMATES'//TX'A1'1B0X20109

13X'A2'13X"C'/3EL5.7/) BOX20110
85 FORMAT(' INCORRECT NUMBER OF ORSERVATION SETS - SKIPPING TO NEXT DBOX20111
1ATA DECK'///) BOX20112
R4 FORMAT(16F5.3) BOX20113
83 FORMAT(11,21244F5.34213,F5.3,13) BOX20114
82 FORMAT('1'12A6) BOX20115
81 FORMAT(13F6.3,12) B0X20116
80 FORMAT(12A6) BOX20117
79 FORMAT(5E15.5,16) B0OX20118
78 FORMAT('OMAXIMUM LIKELIHOOD ESTIMATES®//TX'AL1*13X*A2* 13X 'C* 14X SSDBOX20119
1'10X*ITER ALLOWED'/4E15.7,218/) BOX20120
77 FORMAT('O'6X'AL*13X"A2' 13X C*14X"SSD' 13X R IX' ITER") Box2c121
P=5 BOX20122
Q=8 BOX20123
v2=0.0 BOX20124
J3=8 BOX20125

5 READ(Q,8C)TITL BOX20126
WRITE(P,82)TITL BOX20127
READ(Q,83)N5 M1, IREP,CONST,AA,N10,N11,AN4 N4 BOX20128
IF(N4=T75)24,24,425 BOX20129

25 N4=75 80X20130
24 WRITE(P,B6)CONST,AA BOX20131
N5=N5+1 BOX20132
READ(Q,84) ((X(14J)4J=1,2),1=1,N1) B0OX20133
1=0 BOX20134

22 I=1+1 BOX20135
READ(QyB81) (Y(I4J),J=1,13),I1D BOX20136
IF(1D=-98)9,23,23 BOX20137

9 DO 39 J=1,IREP BOX20138
39 Y(I1,J)=Y(1,J)+CONST B0X20139
G0 TO 22 BOX20140

23 N2=1-1 BOX20141
IF(NL-N2)244,2 BOX20142

2 WRITE(P,B85) BOX20143
44 IF(ID=98)45,6445 BOX20144
45 CALL DATSW(10,J10) BOX20145
GO TO (46,5),J10 BOX20146

46 READ(Q.81)8 BOX20147
GU TO 5 BOX20148

6 CALL EXIT BOX20149
4 N=N1=IREP BOX20150
DO 40 I=1,Nl B80Xx20151

DO 41 J=1,2 B80X20152
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TFIX(14J))42,442,41
CONTINUE

DO 40 J=1,IREP
TFIY(1,J))43,43,40
CONTINUE

GO TO 47

WRITE(P,88)

GO TO 44

DU 16 J=1,2

IF(AA(J) 26417426

DU 18 I=1,N1
X(1,J)=ALOG(X(I,J))

60 10 29
IF(ABS(AA(J))-100.0116,27,10
DO 28 I=1,N1
X(I,J)=EXP(AA(J)#X(1,J)/100.)
AALJ)=1.0

CONTINUE

IF(AA(3))19,20,19

DO 21 I=1,N1

DO 21 J=1,IREP
Y(I,J)=ALOG(Y(I,J))

GO Tu 33
IF(ABS(AA(3))-100.)31,30,31
DO 32 I=1,N1

D0 32 J=1,IREP
Y(I4J)=EXP(AA(3)#Y(1,J)/100.)
AA(3)=1.0

0=0.0

D0 15 I=1,N1

DO 15 J=1,IREP
D=D+ALOG(Y(1,J))

DO 7 J=1,3

A4(J)=AAL])

NNNN=N10

CALL CMLE2(4,ITER,V2,J3)
WRITE(P,78)A4,SSY, [ TER,NNNN
DO 3 J=1,3

A3(J)=A4()

CALL DATSW(9,J9)

GO TO (13,12),J9

CALL DATSW(8,J8)

GO TO (34,35),J8

CALL LINK(CPAR2)

N4=2

CALL LINK(INFO2)

SSY1=SSY

ANS5=N4~-1

D0 1 J=1,3

BOX20153
BOX20154
BOX20155
BOX20156
BOX20157
80X20158
BOX20159
BOX20160
B80X20161
BOX20162
BOX20163
BOX20164
BOX20165
B80X20166
BOX20167
80X20168
B0OX20169
B0OX20170
BOX20171
BOX20172
BOX20173
BOX20174
B0OX20175
B0X20176
BOX20177
B0OX20178
BOX20179
BOX20180
BOX20151
BOX20182
80Xx20183
BOX20184
BOX20185
BOX20186
BOX20187
B80Xx20188
BOX20189
BOX20190
BOX20191
BOX20192
B0OX20193
BOX20194
B0OX20195
B0X20196
BOX20197
BOX20198
BOX20199
B0X20200
B0OX20201
B80X20202
BOX20203
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GO TO (10410411144

10 GO TO (14414,1),N5

11 GO TO (14,1,14),N5

14 WRITE(P,7T7)

X4=A3(J)-AN4

A=2.0%(A3(J)=X4)

00 8 JJ=1,3

A4(JJ)=A3(JJ)

DO 38 I=1,N4

DO 36 K=1,3

IF(ABS(A4(K))=5.0)36,36,37

37 A4(K)=A3(K)

36 CONTINUE
A4(J)=T1#A/ANS+X4=-A/ANS
NNNN=N11
CALL CMLE2(J,ITER,V2,J43)
RUI,J)=NeALOG(SSYL/S5Y)/2.0
RUI,J)=EXPI(RI(TI,J))
WRITE(P,79)A4,SSY,RI1,J),ITER

@

38 CONTINUE
1 CONTINUE
CALL LINK(PMLR2)
END
// oup
*DELETE BOX2

*STORE WS UA BOX2

BOX20204
80X20205
BOX202C6
BOX20207
B80X20208
B0X202C9
B0X20210
B0X20211
B0X20212
B0Xx20213
BOX20214
BUX20215
B80X20216
BOX20217
BOX20218
BOX20219
80X20220
B0X20221
B0Xx20222
B0X20223
BOX20224
BOX20225
B0X20226
B80X20227
BOX20228
BOX20229
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/7 JoB

/1 FOR

SLIST ALL

®NAME CRLF2
“EXTENDED PRECISION
*0ONE WURD INTEGERS
*I0OCS(KEYBOARD)
*IOCS(TYPEWRITER)
*]0CS(1403 PRINTER)
#10CS(25C1 READER)

[N N o N N N ol ol e N e K N Rl N N e R R e N a N e N o Nl o W R a R e R e e R N oW o W o]

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROL.

THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS BOX2, BUT 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, IS CALCULATED.
VARIOUS TEST VALUES MAY BE ENTERED, AND THE COMPLETE ANALYSIS DONE ON
ANY LIKELY VALUES SELECTED FROM THESE. SEE BOX2 FOR DFTAILS OF THE
ANALYSIS.

PREDICTED VALUES OF THE RESPONSE VARIABLE MAY BY CALCULATED FOR

CRLF2000
CRLF2001
CRLF2002
CRLF2003
CRLF2004
CRLF2005
CRLF2006
CRLF20C7
CRLF2008
CRLF2009
CRLF2010
CRLF2011
CRLF2012
CRLF2013
CRLF2014
CRLF2015
CRLF2016
CRLF2017
CRLF2018
CRLF2019
CRLF2020
CRLF2021

ANY SPECIFIED FACTOR VALUES. THE CANONICAL VARIABLES MAY BE CALCULATEDCRLF2022

FROM GIVEN FACTOR VALUES AND VICE VERSA. FORMAT(F15.5)
NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED
LINKS CALLED

CRLF2 - CALCULATES RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF
TRANSFORMS

INFO2 - PERFORMS ANALYSIS OF VARIANCC

COEF2 -~ CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE B(J)
COEFFICIENTS

CIGN2 -~ 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

SUBROUTINES CALLED
MATVT - INVERTS MATRICES
ORTH2 - CALCULATES ORTHOGONAL POLYNOMIALS FOR ANOVA
CAN2 =~ DIAGONALTZES MATRICES
JACOB - CALCULATES ETGENVALUES AND VECTORS OF DIAGONAL MATRICES

OPTIONS

CRLF2023
CRLF2024
CRLF2025
CRLF2026
CRLF2027
CRLF2028
CRLF2029
CRLF2030
CRLF2031
CRLF2032
CRLF2033
CRLF2034
CRLF2035
CRLF2036
CRLF2037
CRLF2038
CRLF2039
CRLF2040
CRLF2041
CRLF2042
CRLF2043
CRLF2044
CRLF2045
CRLF2046
CRLF2047
CRLF20458
CRLF2049
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SWITCH 10 UP - PLOT RESPUNSE SURFACE CONTOURS CRLF2050C
SWITCH 8 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF B(J) COEFFICIENTS CRLF2051
SWITCH 7 UP - PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE CRLF2052
COORDINATES CRLF2053

SWITCH 6 UP - ENTER ALTERNATE CONTOUR LEVELS IF IMAGINARY POINT FOUNDCRLF2054
WHEN PLOTTING CONTOURS CRLF2055

CRLF2056

MAKEUP OF DATA DECK CRLF2057
CRLF2058

1.TITLE CARD FIRST = (12A6) CRLF2059
2.CONTROL CARD - (1X,212,F5.3) CRLF2060
12 - NUMBER OF TREATMENT COMRINATIONS CRLF2061

12 - NUMBER OF OBSERVATION SETS CRLF2062
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y CRLF2063
3.TREATMENT COMBINATIONS IN PAIRS - (16F5.3) CRLF2064
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION CRLF2065
ONE SET PER CARD - (13F6.3) CRLF2066
5.98 OR 99 IN COLS. 79-80 INDICATES END OF DATA CRLF2067
6.REPEAT 1. TO 5. AS REQUIRED CRLF2068
CRLF2069

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWCRLF2070
PAPER CRLF2071
CRLF2072

INTEGER P,Q CRLF2073
DIMENSION EVAILT) 4EVE(T7)422(2)4X3(2)4XS(2)4X4(T) CRLF2074
COMMON Y(100413),X(10042)48(7),A4(3),SSYLyNyIREP,TITL(12),1D,A3(3)CRLF2075
LyNG NSy X116) ySSX(T747)4SSXY(6),YYL1(100) CRLF2076
COMMON Y2(100,13) CRLF2077
EQUIVALENCE (X3(1),X4(1)) CRLF2C78

99 FURMAT('TYPE IN X1 AND X2 IN UNTRANSFORMED UNITS') CRLF2079
98 FORMAT('OX VARIABLES CALCULATED FROM CANONICAL VARIABLES') CRLF2080
97 FORMAT('TYPE IN Z1 AND Z2') CRLF2081
96 FORMAT('TYPE IN EIGENVALUES AND -VECTORS BY ROWS AS IN PRINTOUT') CRLF2082
95 FORMAT(3E15.5) CRLF20863
94 FORMAT('OPREDICTED VALUE OF Y FOR GIVEN X1 AND X2*'/'0'7X'Y'13X'X1'CRLF2084
113x'x2") CRLF2085

93 FORMAT('OVALUECS OF B(J) COEFFICIENTS'/6E15.5) CRLF2086
92 FORMAT('OTEST VALUES OF POWER TRANSFORMATIONS'/'0'6X'A1'13X'A2'13XCRLF2087
1'C'/3E15.5) CRLF2088

91 FORMAT('TYPE IN VALUES OF X1 AND X2') CRLF2089
90 FORMAT(I2) CRLF2090
B9 FORMAT('TYPE IN NUMBER OF VALUES OF Y TO BE PREDICTED 12 FORMAT')CRLF2091
88 FORMAT('OCONSTANT ADDED Y + 'F7.3) CRLF2092
87 FORMAT('INCORRECT NUMBER OF OBSERVAYIDN SETS - SKIPPING TO NEXT DACRLF2093
1TA DECK') CRLF2094

86 FORMAT(16F5.3) CRLF2095

B85 FORMAT('IF RELATIVE LIKELIHOOD IS SATISFACTORY, PRESS EOF'/ 'IF NOCRLF2096
1T, TYPE 1 TO TRY NEW TEST VALUES, -1 TO READ MORE DATA OR CALL EXICRLF2097
2Ty CRLF2098

B4 FORMAT('OTEST VALUES OF POWER TRANSFORMATIONS®/*O0'6X'A1'13X'A2'13XCRLF2099
1'C'14X*SSD'13X'R*/5E15.5) CRLF2100
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83 FURMAT('OMAXIMUM LIKELIHOOD ESTIMATES'//7X'A1'13X'A2'13X'C'14X'SSOCRLF2101

1'/4E15.5) CRLF2102
B2 FORMAT('1'12A6) CRLF2103
81 FORMAT(13F6.3,12) CRLF2104
BO FORMAT(12A6) CRLF2105

79 FORMAT('TYPE IN TWO MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSFORCRLF2106
IMATIONS FOR INDEPENDENT VARIABLES'/'THEN, ONE ML ESTIMATE FOR DEPECRLF2107

2NDENT VARIABLE') CRLF2108
78 FORMAT(1X,212,F5.3) CRLF2109
77 FORMAT('TYPE 1 TO READ NEW DATA DECK, EOF TO READ NEW TEST VALUES CRLF2110
10N SAME DATA, =1 TO CALL EXIT') CRLF2111
76 FORMAT(I3) CRLF2112
75 FORMAT(F15.5) CRLF2113

74 FORMAT('TYPE IN TWO TEST VALUES OF POWER TRANSFORMATIONS FOR INDEPCRLF2114
1ENDENT VARIABLES'/*THEN, ONE FOR DEPENDENT VARIABLE'/'TYPE 0.0 FORCRLF2115
2 LOG TRANSFORM, + OR - 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK MCRLF2l16
3UST BE REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3') CRLF2117
73 FORMAT('RELATIVE LIKELIHOOD IS'FB8.5) CRLF2118
72 FORMAT('SWITCH 10 UP TO PLOT RESPONSE CONTOURS'/'SWITCH 8 UP TO PCRLF2119
1LOT MLR GRAPHS OF B(J) COEFFICIENTS'/'SWITCH 7 UP TO PLOT MLR GRACRLF2120
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE'/'SWITCH 6 UP TO ENTCRLF2121
3ER NEW CONTAUR LEVELS OR FACTOR LIMITS IF IMAGINARY POINTS ARE FOUCRLF2122
4ND') CRLF2123
71 FORMAT(' PRESS EOF TO CONTINUE, -1 TO CALCULATE CANNNICAL VARIABLECRLF2124
1S FROM X''S,'/' OR 1 TO CALCULATE X''S FROM CANONICAL VARIABLES') CRLF2125

70 FURMAT('TYPE IN NUMBER OF SOLUTIONS FORMAT [2') CRLF2126
69 FORMAT('TYPE IN COORDINATES OF CENTRE, X1S, X2S, AND YS IN UNTRANSCRLF2127
LFORMED UNITS') CRLF2128
67 FURMAT('OCANONICAL VARIABLES CALCULATED FROM X VARIABLES') CRLF2129
66 FORMAT('O'9X'Y EST'ILX'X1*13X*X2'13X"21'13X"'22") CRLF2130
65 FORMAT(5F15.3) CRLF2131
P=5 CRLF2132
Q=8 CRLF2133
WRITE(1,72) CRLF2134

18 WRITE(1,77) CRLF2135
READ(6,76)NS CRLF2136
Né6=1 CRLF2137
N4=1 CRLF2138
IF(N5)19,1,2 CRLF2139

2 READ(Q,80)TITL CRLF2140
WRITE(1,80)TITL CRLF2141
READ(Q,78)N1,IREP,CONST CRLF2142
N=N1#[REP CRLF2143
READ(Qs€6) ((X(TyJ)yJ=142),1=1,N1) CRLF2144
1=0 CRLF2145

10 I=1+1 CRLF2146
READ(QyB1) (Y(1,4J),4J=1,13),I1D CRLF2147
IF(1D-98)21,11,11 CRLF2148

21 DD 61 J=1,IREP CRLF2149
61 Y(I4J)=Y(I,J)+CONST CRLF2150

GO TO 10 CRLF2151
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N2=1-1

IF(N1-N2)22,41,22
WRITE(1,87)

GO TO 18

N1=N/IREP

0=0.0

DO 27 I=1,N1

DO 27 J=1,IREP
D=D+ALOGIY(1,J))
1F(N5)20,25,20
WRITE(1,79)

READ(6,75)A3

DD=EXP (D (A3(3)-1.)/FLOAT(N))
DO 41 I=1,N1

VO 41 J=1,IREP
Y2(I4J)=(Y(1,J)eeA3(3)~-1.)/A3(3)/00
$5Y2=0.0

DO 24 K=1,N1

D0 24 J=1,IREP
SSY2=5SY2+Y2(KyJ)eY2(KyJ)
DO 26 I=1,N1

YY1(11=0.0

DO 26 J=1,IREP
YYLOI)=YYL(I)+Y2(1,J)/IREP
DU 3 I=1,6

8(1)=0.0

DO 3 J=1,6

SSX(1,J)=0.0

Xx1(1)=1.0

D0 4 K=1,N1

DO 5 J=243
X1(J)=X(KyJ-1)##A3(J-1)
X1(J+2)=X1(J)*X1(J)
X1(6)=X1(2)#X1(3)

DO 4 I=1,6
BII)=B(I)+YYL(K)#X1(T)

DO 4 J=1,6
SSXUI4J)=SSX(I,J)4X1(1)#X1(J)
DO 9 I=1,6

SSXY(I)=B(I)

CALL MATV7(SSXy64By1,DET)
IF(N6)14,13,14

$SY=55Y2

DO 15 I=1,6
SSY=SSY=B (1) *SSXY(I)*IREP
G0 TO 12

S$SY1=55Y2

DO 6 1=1,6
SSY1=SSY1-B(I)#SSXY(I)eIREP
D0 7 1=1,3

A4(1)=A3(1)

CRLF2152
CRLF2153
CRLF2154
CRLF2155
CRLF2156
CRLF2157
CRLF2158
CRLF2159
CRLF21€0
CRLF2161
CRLF2162
CRLF2163
CRLF2164
CRLF2165
CRLF2166
CRLF2167
CRLF2168
CRLF2169
CRLF2170
CRLF2171
CRLF2172
CRLF2173
CRLF2174
CRLF2175
CRLF2176
CRLF2177
CRLF2178
CRLF2179
CRLF2180
CRLF2181
CRLF2182
CRLF2183
CRLF2184
CRLF2185
CRLF2186
CRLF21€7
CRLF2188
CRLF2189
CRLF2190
CRLF2191
CRLF2192
CRLF2193
CRLF2194
CRLF2195
CRLF2196
CRLF2197
CRLF2198
CRLF2199
CRLF2200
CRLF2201
CRLF2202
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WRITE(L1,74)

READ(6,75)A3

N6=0

00 28 J=1,2
IF(A3(J))32,23,32

DO 29 I=1,N1
X(T,J)=ALOGIX(I,J))

GO TO 33
IF(ABS(A3(J))-100.)28,34,28
DO 35 I=1,N1
X(1,J)=EXP(A3(J)eX(1,J)/100.)
A3(J)=1.0

CONTINUE

IF(A3(3))30,31,30

DU 16 I=1,N1

0O 16 J=1,IREP
Y(1,J)=ALOGIY(I,J))
Y2(1,J)=Y(I,J)*EXP(D/FLOATIN))
GO TO 37
IF(ABS(A3(3))-100.)36,38,36
D0=0.0

DO 40 I=1,N1

DO 40 J=1,IREP
DD=DD+Y(1,J) /N
DD=EXP(~A3(3)«DD/100.)

00 39 I=1,N1

DO 39 J=1,IREP
Y(I,J)=EXP(A3(3)eY(],J)/100.)
Y2(14J)=Y(I,J)*DD*A3(3)/100.
A3(3)=1.0

GU Tu 8
R1=N®ALOG(SSY1/SSY)/2.0
R1=EXP(R1)

WRITE(1,89)

READ(6,90)N7

IF(NT)43,43,44
WRITE(P,82)TITL
WRITE(P,92)A3

DO 45 I=1,46
B(I)=B(1)#A3(3)«DD
B(1)=B(1)+1.0

WRITE(P,93) (BI(I),1=1,6)
WRITE(P,94)

DO 42 J=1,N7

WRITE(1,91)

READ(6,75) XX1,XX2
XX1=XX1e#®A3(1)
XX2=XX2##A3(2)
2=B(1)+B(2)#XX14B(3)#XX2+B(4)eXX1#XX1+B(5)#XX2eXX2+B(6)*XX1#XX2
Z=2#+(1.0/A3(3))
XX1=XX1le#(1.0/A3(1))

CRLF2203
CRLF2204
CRLF2205
CRLF2206
CRLF2207
CRLF2208
CRLF2209
CRLF2210
CRLF2211
CRLF2212
CRLF2213
CRLF2214
CRLF2215
CRLF2216
CRLF2217
CRLF2218
CRLF2219
CRLF2220
CRLF2221
CRLF2222
CRLF2223
CRLF2224
CRLF2225
CRLF2226
CRLF2227
CRLF2228
CRLF2229
CRLF2230
CRLF2231
CRLF2232
CRLF2233
CRLF2234
CRLF2235
CRLF2236
CRLF2237
CRLF2238
CRLF2239
CRLF2240
CRLF2241
CRLF2242
CRLF2243
CRLF2244
CRLF2245
CRLF2246
CRLF2247
CRLF2248
CRLF2249
CRLF2250
CRLF2251
CRLF2252
CRLF2253
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XX2=XX2##(1.0/A3(2))
WRITE(P,95)Z,XX14XX2
WRITE(1,71)
READ(6,76)IN8
IF(NB)47,46,47
WRITE(P,B2)TITL
WRITE(P,92)A3

IF(NB) 56446457
WRITE(P,67)

GO TO 58

WRITE(P,98)
WRITE(P,66)
WRITE(1,70)
READ(6,90IN7
WRITE(1,469)
READ(6,75) XS,YS
WRITE(1,96)
READ(6475) (EVALI) 4 (EVELT4J)4J=1,2),1=1,2)
IF(NB)59,46,60

CALL MATV7(EVE,2,X4,0,DET)
DO 53 II=1,N7
IF(NB)4B,46,49
WRITE(1,97)

READ (6475122

DO 50 I=1,2
X3(1)=0.0

D0 50 J=1,2
X3(1)=X3(I1)+ZZ(J)*EVE(1,J)
DO 54 I=1,2
X3(I)=(X3(I)+XS(I)wwA3([))ee(1.0/A3(1))
GO TO 52

WRITE(1,99)
READ(6,75)%3

DO 55 I=1,2
22(1)=0.0

D0 55 J=1,2
ZZUI)=ZZ(1)+(X3(J)#=A3(J)-XS(J)®eA3(J))®EVE(I,J)
=YS

DO 51 I=1,2
2=Z+4722(1)w#2#EVALI)
WRITE(P,65)2,X3,22
WRITE(1,73)R1
WRITE(P,B82)TITL
WRITE(P,88)CONST
WRITE(P,83)A4,SS5Y1
WRITE(P,84)A3,S5Y,R1
WRITE(1,85)
READ(64T6)N5
IF(N5)18,17,25

CALL LINK(INFO2)
CALL EXIT

CRLF2254
CRLF2255
CRLF2256
CRLF2257
CRLF2258
CRLF2259
CRLF2260
CRLF2261
CRLF2262
CRLF2263
CRLF2264
CRLF2265
CRLF2266
CRLF2267
CRLF2268
CRLF2269
CRLF2270
CRLF2271
CRLF2272
CRLF2273
CRLF2274
CRLF2275
CRLF2276
CRLF2277
CRLF2278
CRLF2279
CRLF2280
CRLF2281
CRLF2282
CRLF2283
CRLF2284
CRLF2285
CRLF2286
CRLF2287
CRLF2288
CRLF2289
CRLF2290
CRLF2291
CRLF2292
CRLF2293
CRLF2294
CRLF2295
CRLF2296
CRLF2297
CRLF2298
CRLF2299
CRLF2300
CRLF2301
CRLF2302
CRLF2303
CRLF23C4



END
/7 bup
*DELETE
*STORE

WS

ua

CRLF2
CRLF2

S T

CRLF2305
CRLF2306
CRLF2307
CRLF2308
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/7 J0B

// FOR

*NAME PRRE2

#LIST ALL

*EXTENDED PRECISION
*UNE WORD INTEGERS
*10CS(KEYBUARD)
«l0CS(TYPEWRITER)
*10CS(1403 PRINTER)
#10C5(2501 READER)

REGRESSION PROGRAM SUCH AS MREG1.
NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED
LINKS CALLED

CRS2 = CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS
PRS2 = PLOTS RESPONSE SURFACE CONTOURS

SUBROUTINES CALLED
MATVT - INVERTS MATRICES
CAN2 - DIAGONALIZES MATRICES

OPTIONS

WHEN PLOTTING CONTOURS
MAKEUP OF DATA DECK

L.TITLE CARD FIRST - (12A6)
2.CONTROL CARD = (1X4212,F5.3)
I2 - NUMBER OF TREATMENT COMBINATIONS
12 - NUMBER OF OBSERVATION SETS
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y

3.TREATMENT COMBINATIONS IN PAIRS - (16F5.3)
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION
ONE SET PER CARD - (13F6.3

5.98 OR 99 IN COLS. 79-80 INDICATES END OF DATA
5.REPEAT 1. TO 5. AS REQUIRED

PAPER

OO OOAOOONOCONCNOOCOGOONO000000000000C0

THIS PROGRAM PLOTS THE RESPONSE SURFACE FOR A REDUCED EQUATION,
WITH SOME B(J) COEFFICIENTS ZERO, FROM THE DATA OF BOX?. THE NEW
COEFFICIENTS TO BE SUPPLIED MAY BE CALCULATED USING A MULTIPLE

JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

PRRE2000
PRRE2001
PRRE2002
PRRE2003
PRRE2004
PRRE2005
PRRE2006
PRRE2007
PRRE2008
PRRE2009
PRRE2010
PRRE2011
PRRE2012
PRRE2013
PRRE2014
PRRE2015
PRRE2016
PRRE2017
PRRE2018
PRRE2019
PRRE2020
PRRE2021
PRRE2022
PRRE2023
PRRE2024
PRRE2025
PRRE2026
PRRE2027
PRRE2028
PRRE2029
PRRE2030

SWITCH 6 UP - ENTER ALTERNATE CONTOUR LEVELS IF IMAGINARY POINT FOUNDPRRE2031

PRRE2032
PRRE2033
PRRE20G34
PRRE2035
PRRE2036
PRRE2037
PRRE2038
PRRE2029
PRRE2040
PRRE2041
PRRE2042
PRRE2043
PRRE2044
PRRE2045
PRRE2046

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWPRRE2047

PRRE2048
PRRE2049
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INTEGER P,Q PRRE205C
DIMENSION ALAML(2) 4ALAM2(2) 4PREP1(242),PREP2(2,2) PRRE2051
COMMON V(lOO.lJl'K(IOO.ZD'Vl1l.AQ(J).SSV-NS.NREPS.TIIL(lZ).lD'A3(3PRRE2052
l).Nk.leSlZ);VllZ.Zl.ALAHD(Z-Z)'PREP(Z-Z:Z)-COE(&).VDEV(lOO).BA(7.FRR62053

27)42(2)4XC(100,2) yNNN(3) PRRE2054
EQUIVALENCE (ALAMD(1,1),ALAML(1)),(ALAMD(1,2),ALAM2(1)]) PRRE2055
EQUIVALENCE (PREPL(1,1)4PREP(14141)),(PREP2(1,1),PREP(1,1,2)) PRRE2056
99 FORMAT('INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DAPRRE2057
1TA DECK') PRRE2058
98 FORMAT('TYPE 1 TO READ NEW DATA DECK, EOF TO READ NEW TEST VALUES PRRE2059
10N SAME DATA, -1 TO CALL EXIT') PRRE2060
97 FORMAT(13F6.3,12) PRRE2061

96 FORMAT('TYPE IN 2 VALUES OF POWER TRANSFORMATIONS FNR INDEPENDENT PRRE2062
LVARIABLES,*/*THEN, ONE FOR DEPENDENT VARIABLE'/'TYPF 0.0 FOR LOG TPRRE2063
2RANSFORM, + OR - 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK MUST BEPRRE2064

3 RERCAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3%) PRRE2065
95 FORMAT(F15.5) PRRE2066
94 FORMAT(SLHTYPE IN 6 B(J) COEFFICIENTS - E13.6 - 40.000000€ 00) PRRE2067
93 FORMAT('OVALUES OF B(J) COEFFICIENTS'/6E15.5) PRRE2068
92 FURMAT(16F5.3) PRRE2069
91 FORMAT(1X,212,F5.3) PRRE2070
90 FURMAT(12A6) PRRE2071
89 FORMAT(1HO+8X,'EIGEN VALUES®,10X,'EIGEN VECTORS AS ROWS*y/4) PRRE2072
88 FORMAT('0'2(E11.4,'=YS*'3X)*IN ORIGINAL UNITS'/) PRRE2C73
B7 FORMAT(1HO,4(E11.4,'=X"T1'S'2X)* IN ORIGINAL UNITS') PRRE2074
86 FORMAT(14,7E15.6) PRRE2075
85 FORMAT(1HO,1X,'TABLE OF RESIDUALS') PRRE2076
84 FURMAT(13) PRRE2077
83 FORMAT(E13.6) PRRE2078
B2 FORMAT('1'12A6) PRRE2079
Bl FURMAT(1HO,5Xs3HY =,E15.643H = ,2(2H +,E15.6,2H Zy1143H SQ)y/y) PRRE2080
A0 FORMAT(LHO,9X, 'Y EST',10X,'Y 0BS',11X,*DEVN',15X, 'VALUES OF 2',18XPRRE2081

L4 "FACTOR LEVELS'/) PRRE2082

79 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.PRRE2083
14' A2 ='FB,4/'0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FPRRE2084

28.4) PRRE2085
78 FORMAT( 52H0 CANONICAL REGRESSION (Z ARE CANONICAL VARIABLES),/)PRRE2086
77 FORMAT(29HC CENTRE OF RESPONSE SURFACE v/y) PRRE2087

P=5 PRRE2088
Q=8 PRRE2089
N4=3 PRRE2090
LL=1 PRRE2091
9 WRITE(1,98) PRRE2092
READ (6,84)N5 PRRE2093
IF(N5141,1,2 PRRE2094
41 CALL EXIT PRRE2095
2 READ(Q,90)TITL PRRE2096
READ(Q491)N1 yNREPS,CONST PRRE2097
NS=N1#NREPS PRRE2098
READ(Qy92) ((X{14J)4J=142),1=1,N1) PRRE2099

1=0 PRRE2100
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10 I=1+1 PRRE2101
READ(Q,y97) (Y(14J)4J=1,13),1D PRRE21C2
IF(ID-98)21,411,11 PRRE2103

21 DO 61 J=1,NREPS PRRE2104

61 Y(I4J)=Y(I4J)+CONST PRRE2105
60 TO 10 PRRE2106

11 N2=1-1 PRRE2107
TIFIN1-N2)43,1443 PRRE2108

43 WRITE(1,99) PRRE2109
G0 10 9 PRRE2110

1 NL=NS/NREPS PRRE2111
WRITE(P,82)TITL PRRE2112
WRITE(1,90)TITL PRRE2113
WRITE(1,94) PRRE2114
READ(6483) (V(I),1=1,6) PRRE2115
WRITE(1,96) PRRE2116
READ(6,95)A3 PRRE2117
WRITE(P,79)A3 PRRE2118
WRITE(P493)(VII)4I=1,46) PRRE2119
DO 42 J=1,2 PRRE2120
IF(A31J))5,12,5 PRRE2121

12 D0 13 I=1,N1 PRRE2122

13 X(1,J)=ALOG(X(1,J)) PRRE2123
GO TO 14 PRRE2124

5 IF(ABS(A3(J))-100.)42,15,42 PRRE2125

15 DO 19 I=1,N1 PRRE2126

19 X(14J)=EXP(A3(J)eX(1,J)/100.) PRRE2127

14 A3(J)=1.0 PRRE2128

42 CONTINUE PRRE2129
1F(A3(3))20,25,20 PRRE2130

25 DO 26 I=1,4Nl PRRE2131
DO 26 J=1,NREPS PRRE2132

26 Y(1,J)=ALOGIY(I,J)) PRRE2133
G0 TO 27 PRRE2134

20 IF(ABS(A3(3))-100.)28,38,28 PRRE2135

38 DO 39 I=1,N1 PRRE2136
DO 39 J=1,NREPS PRRE2137

39 Y(I,J)=EXP(A3(3)eY(1,J)/100.) PRRE2138

27 A3(3)=1.0 PRRE2139

28 DO 45 I=1,N1 PRRE2140
DO 45 J=1,2 PRRE2141

45 XCUI,J)=X(1,J)w=A3(J) PRRE2142
TEMP=V(6) PRRE2143
VI6)=V(5) PRRE2144
V(5)=TEMP PRRE2145
DO 29 J=1,6 PRRE2146

29 COE(J)I=Y(J) PRRE2147
NFAK=2 PRRE2148
KP=NFAK+2 PRRE2149
DO 32 I=1,NFAK PRRE2150

D0 32 J=1,1 PRRE2151
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IF(1-J)31,30,31

PREP(I4J,LL)=V(KP)

GO Tu 32

PREP(1,4J,LL)=V(KP)#0.5
PREP(JoI,LL)=PREP(1,J,LL)

KP=KP+]

DO 33 I=1,NFAK

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

DO 34 [=1,NFAK

DO 34 J=1,NFAK
BA(I,J)=PREP(I,J,LL)

WRITE(P,77)

CALL MATV7(BA,NFAK,V,1,DET)
¥YSILL)=COE(1)

DO 44 I=1,NFAK
YSILL)=YS(LL)+0.5eV(I)®COE(I+1)
11=1

12=2

VO 40 I=1,2

NNNCI)=V(I)/Z7A8S(V(I))
V3=ABS(V(l))®e(1./A3(1))eNNN(1)
V4=ABS(VI(2))ee(1./A3(2))eNNN(2)
NNN(3)=YS(LL)/ABS(YS(LL))
YSL=ABS(YS(LL))#=(1./A3(3))eNNN(3)
WRITE(P,B7) (VII),1,1=1,NFAK),V3,11,V4,12
WRITE(P,38)YS(LL),YS1

WRITE(P,89)

CALL CAN2(PREP1,ALAM1,NFAK)
WRITE(P,78)
WRITE(P,BL)YSILL) ¢ (ALAMD(JsLL) yJyJ=1,NFAK)
WRITE(P,85)

WRITE(P,80)

D0 18 J=1,N1

YPRED=0.0

D0 16 I=1,NFAK

Z(1)=0.0

D0 16 L=1,NFAK
ZUD)=ZUI)+(XCJyL)=V(L))*PREP(T,L,LL)
DO 17 L1=1,NFAK

YPRED=YPRED+ (Z(L1)##2)»ALAMD(LL,LL)
YPRED=YPRED+YS(LL)
MM1=YPRED/ABS(YPRED)
YPRED=MM1#ABS (YPRED) ##(1.0/A3(3))
YDEV(J)=0.0

DO 51 I=1,NREPS
YDEV(J)=YDEV(J)+Y(J,1)/NREPS
YDEV1=YDEV(J)~-YPRED

PRRE2152
PRRE2153
PRRE2154
PRRE2155
PRRE2156
PRRE2157
PRRE2158
PRRE2159
PRRE2160
PRRE2161
PRRE2162
PRRE2163
PRRE2164
PRRE2165
PRRE2166
PRRE2167
PRRE2168
PRRE2169
PRRE2170
PRRE2171
PRRE2172
PRRE2173
PRRE2174
PRRE2175
PRRE2176
PRRE2177
PRRE2178
PRRE2179
PRRE2180
PRRE2181
PRRE2182
PRRE2183
PRRE2184
PRRE2185
PRRE2186
PRRE2187
PRRE2188
PRRE2189
PRRE2190
PRRE2191
PRRE2192
PRRE2193
PRRE2194
PRRE2195
PRRE2196
PRRE2197
PRRE2198

18 deYE(P.Bb)J.VPRED.VDEV(J).VDEVlv(Z(llpl'l-NFAK)v(K(J.lllvll=l.NFAPRREZl99
1K)

46

DU 46 I=1,2
VLI, LL)=v(D)

PRRE2200
PRRE2201
PRRE2202




DO 3 I=1,4
3 VII)=COE(I)
Vi5)=COE(6)
VI6)=COE(5)
CALL LINKI(CRS2)
END
// DUP
*DELETE PRRE2
*STORE WS UA PRRE2
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PRRE2203
PRRE2204
PRRE2205
PRRE2206
PRRE2207
PRRE2208
PRRE2209
PRRE2210
PRRE2211



= QI

/7 Jue PMLR20GO
// FOR PMLR2001
*LIST ALL PMLR20C2
*NAME PMLR2 PMLR2003
*EXTENDED PRECISION PMLR2004
*ONE WORD INTEGERS PMLR2005
*I0CS(PLOTTER) PMLR2006
COMMON Y(100413) 4X(10042),B(7),A4(3),SSY,N,IREP,TITL(12),1D4A3(3),PMLR20G7
IN4yN5,AN4 NNNN,D4R(75,3) PMLR20C8

78 FORMAT(12A6) PMLR2009

77 FORMAT('VALUE OF C MAXIMUM AT C ='FB8.4) PMLR2010

76 FORMAT(F3.1) PMLR2011

75 FORMAT('VALUE OF A'Il' MAXIMUM AT A'I1' ='F8.4) PMLR2012

74 FORMAT(F6.3) PMLR2013

73 FORMAT('MAXIMUM LIKELIHOOD RATIO') PMLR2014
ANS=N4~-1 PMLR2015

DO 4 J=1,3 PMLR2016

GO TU (84849),4J PMLR2017

8 GO TO (10,10,44),N5 PMLR2018

9 GO TO (1044,10),N5 PMLR2019

10 X1=A3(J) PMLR2020
X4=A3(J)-ANG PMLR2021
A=2.0%ANG PMLR2022
B1=A/20. PMLR2023
C=X4-A/50. PMLR2G24
D=A/10. PMLR2025
E=10./A PMLR2026
F=X4-R1 PMLR2027
G=X4+D PMLR2028
H=X4+Awl.3 PMLR2029
W=X4=A/15. PMLR2030
2=X4-D PMLR2031

CALL SCALE(E,10.04X4,0.0) PMLR2032

CALL EGRID(0,X4,0.0,81,20) PMLR2033

CALL EGRID(14X4,0.0,0.05,20) PMLR2034

D0 2 I=1,11 PMLR2035
X1=6-D/10.0+4D*FLOAT(1-2) PMLR2036
X0=G+D#FLOAT(1-2) PMLR2037

CALL ECHAR(X14=0.02,0.140.1,0.0) PMLR2038

2 WRITE(T7,74) X0 PMLR2039

DO 3 I=1,11 PMLR2040
X1==0.1+0.1#FLOAT(I) PMLR2041

CALL ECHAR(F4X140.140.1,0.0) PMLR2042

3 WRITE(7,76)X1 PMLR2043
CALL ECHAR(G,~-0.04,40.1,0.1,0.0) PMLR2044

GO TO (5454+6)4J PMLR2045

5 WRITE(T,75)J,J,A3(J) PMLR2046

GO 10 7 PMLR2047

6 WRITE(T,77)A3(J) PMLR2048

7 CALL ECHARI(W40.140.1,0.1,1.5709) PMLR2049
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WRITE(7,73) PMLR2050

CALL ECHAR(Z40.0,0.1,0.1,1.5709) PMLR2051
WRITE(T7,78)TITL PMLR2052

CALL EPLOT(-2,X4,0.0) PMLR2053

DO 1 I=1,Né PMLR2054
A4(J)=1«A/ANS+X4-A/ANS PMLR2055
IF(R(1,J)-1.0011,1,11 PMLR2056

11 R(1,J)=1.0 PMLR2057

1 CALL EPLOT(0,A4(J),R(I,J)) PMLR2058
CALL EPLOT(1,H,0.0) PMLR2059

4 CONTINUC PMLR2060
CALL DATSW(8,J8) PMLR2061

GO TO (12,13),J8 PMLR2062

13 N4=2 PMLR2063
CALL LINK(INFO2) PMLR2064

12 CALL LINK(CPAR2) PMLR2065
END PMLR2066

/7 DUP PMLR20E7
SUELETE PMLR2 PMLR2068

*STORE WS UA  PMLR2 PMLR2069
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// FOR

sLIST ALL

#NAME CPAR2

L XTENDED PRECISION

SUNE WORD INTEGERS

*10CS(1403 PRINTER)
INTEGER P,0Q

CPAR2000
CPAR2001
CPAR2002
CPAR2003
CPAR2004
CPAR20CS
CPAR2006
CPAR2007

CUMMON Y(100413) 4X(10042),B(7)4A4(3),SSY,N,IREP,TITL(12),1D,A3(3),CPAR200R

IN4 N5, AN4 ,NNNN,D4R(35,5),BBI(5),RR(52)
80 FORMAT('1'12A6)
79 FORMAT(10E11.3,16)

CPAR2009
CPAR2010
CPAR2011

78 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF B(*I1*)*//S(SX*B('I1')*2XCPAR2012

L)5X*A1*10X"A2° 10X C*9IX*SSD*BX"R*7X* ITER')

P=5

94=E

N1=N/IREP

D0 14 I=1,3
14 A4(1)=A3(1)

v2=0.0

J3=8

0=0.0

DO 11 I=1,N1

DO 11 J=1,IREP
11 D=D+ALOGIY(I,J))
DD=EXP(D/FLOAT(N))
CALL CMLE2(4,1TCR,V2,J3)
S$5=S5SY
DO 5 1=1,5
BB(I)=B(I)
IF(N4=35)8,8,9
ANS5=N4-1
GO TO 10
N4=35
ANS5=34
10 DO 1 J3=1,5
IF(BB(J3))2,2,3
X4=2,0#BB(J3)
GO TO 13
X4=0.0
A=2.0#ABS (BB (J3))
WRITC(P480)TITL
WRITE(P,78)J3,(1,1=1,5)
DO 4 I=1,3
A4(T)=A3(1)
DO 1 KK=1,N&
DO 15 I=1,3
IF(A35(A4(1))-5.0)15,15,16
16 A4(1)=A3(1)
15 CONTINUE

® w

©

~

ww

&

CPAR2013
CPAR2014
CPAR2015
CPAR2016
CPAR2017
CPAR2018
CPAR2019
CPAR2020
CPAR2021
CPAR2022
CPAR2023
CPAR2024
CPAR2025
CPAR2026
CPAR2027
CPAR2028
CPAR2029
CPAR2030
CPAR2031
CPAR2032
CPAR2023
CPAR2034
CPAR2035
CPAR2036
CPAR2037
CPAR2038
CPAR2039
CPAR2040
CPAR2041
CPAR2042
CPAR2043
CPAR2044
CPAR2045
CPAR2046
CPAR2047
CPAR2048
CPAR2049




- By 1=

V2=(KK=-1)®A/ANS5+X4

CALL CMLE2(4,ITER,V2,J43)
RI(KKyJ3)=NeALOG(SS/55Y)/2.0
RIKKJ3)=EXP(R(KK,J3))

DU 6 J=1,5

8(J)=A4(3)eDDew (A&4(3)-1.0)B(J)
WRITE(P,79)(B(J)¢J=145)4A4,SSY,R(KKsJ3),ITER
CONTINUE

00 12 1=1,3

A4(1)=A3(1)

v2=0.0

J3=8

CALL CMLE2(4,ITER,V2,43)

DO 7 J=1,5
B(J)=A4(3)eDDee(A4(3)-1.0)eR(J)
CALL LINK(PPAR2)

N o= o

-~

END
/7 bup
*DELETE CPAR2
#STORE WS UA CPAR2

CPAR2050
CPAR2051
CPAR2052
CPAR2053
CPAR2054
CPAR2055
CPAR2056
CPAR2057
CPAR2058
CPAR2059
CPAR2060
CPAR2061
CPAR2062
CPAR2063
CPAR2064
CPAR2065
CPAR2066
CPAR2067
CPAR2068
CPAR2069




// JoB
/7 FOR

“LIST
*NAME

ALL
PPAR2

*EXTENDED PRECISION
*ONE WORD INTEGERS

#»10CS

78
ar s
76
75
T4

@

©°

"

~o

~

w

(PLOTTER)

PPAR2000
PPAR2001
PPAR2002
PPAR2003
PPAR2004
PPAR2005
PPAR2006

CUMMON Y(10Cy13) yX(10042)+BB(T)4A4(3)4SSY,N,IREP,TITL(12),1D,A3(3)PPAR2007

1yN4 N5y AN4 \NNNN, D4R (35,5
FORMAT (12A6)

FORMAT('MAXIMUM LIKELIHOOD RATIO')

FORMAT(F3.1)

FORMAT('VALUE OF B(*I1*') - MLE OF B('I1')

FORMAT(EL10.3)

IF(N4-35)848,49

ANS5=N4~1

G0 10 10

N4=35

ANS5=34

DO 4 J3=1,5

IF(BB(J3))5,5,6
X4=2.0eBB(J3)

60 1O 7

X4=0.0

A=2.0#ABS (BB (J3))

B1=A/20.

C=X4-A/50.

D=A/10.

E=10./A

F=X4-B1

G=X4+D

H=X4+A»1.3

W=X4=-A/15.

2=X4-D

CALL SCALE(E410.04X4,0.0)
CALL EGRID(0yX4,0.0,81,20)
CALL EGRID(14X440.0,0.05,20)
DO 2 I=1,11
X1=G+D#FLOAT(T1-3)+D/2.5
XO=G+D*FLOAT(1-2)

CALL ECHAR(X14-0.02,C.140.1,0.0)
WRITE(7,74)X0

DO 3 I=1,11
X1=-0.1+40.1*FLOAT(I)

CALL ECHAR(F4X1404140.1,0.0)
WRITE(7,76)X1

CALL ECHAR(G+-040440.1,0.1,0.0)
WRITE(T7475)J3,J3,88(J3)

CALL ECHAR(W30.1,0.1,40.1,1.5709)
WRITE(7,77)

='El0.3)

PPAR2008
PPAR2009
PPAR2010
PPAR2011
PPAR2012
PPAR2013
PPAR2014
PPAR2015
PPAR2016
PPAR2017
PPAR2018
PPAR2019
PPAR2020
PPAR2021
PPAR2022
PPAR2023
PPAR2024
PPAR2025
PPAR2026
PPAR2027
PPAR2028
PPAR2029
PPAR2030
PPAR2031
PPAR2032
PPAR2033
PPAR2034
PPAR2035
PPAR2036
PPAR2037
PPAR2038
PPAR2039
PPAR2040
PPAR2041
PPAR2042
PPAR2043
PPAR2044
PPAR2045
PPAR2046
PPAR204T
PPAR2048
PPAR2049
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CALL ECHAR(Z,40.040.1,0.141.5709) PPAR2050
WRITE(T7,78)TITL PPAR2051

CALL EPLOT(-2,X4,0.0) PPAR2052

DO 1 KK=1yN4 PPAR2053
V2=(KK=1)#A/ANS+X4 PPAR2054
IF(R(KKyJ3)=1.001,1,11 PPAR2055

11 R(KK,J3)=1.0 PPAR2056

1 CALL EPLOT(0,V2,RIKK,J3)) PPAR2057
CALL EPLOT(1,4H,0.0) PPAR2058

4 CUNTINUE PPAR2059
N4=2 PPAR2060

CALL LINK(INFN2) PPAR2061

END PPAR2062

/1 bup PPAR2063
*DELETE PPAR2 PPAR2064

*STORE WS UA PPAR2 PPAR2065




/7 JoB INFO200C

// FOR INFD2001
*LIST ALL INFO2002
INFO2003

*CXTENDED PRECISION INFO2004
*UNE WOURD INTEGERS INFO2005
#10CS(1403 PRINTER) INFO2006
INTEGER P,Q INFO20C7

COMMON Y(100413)4X(10042),B8(7)4A4(3),SSY,N,IREP,TITL(12),1D,A3(3),INF02008
IN4 3Ky SSX2(Ty7) 9 XX(T7) 4 YY2(100) 4A5(3)ySSXY(T)4X4(2),YY4X1(7),SSX1(7, INFO2009

27)45SS(5)9YY1(13),55Y1(13),SSY5(5) INFD2010
100 FORMAT(' PURE ERROR 'Fl4.4,14,F12.2) INFD2011
99 FORMAT(*® REGRESSION 'F14.4,14,2F12.24E16.6) INFD2012
98 FORMAT(* X2 QUAD. 'Fl4.4,1442F12.2,E16.6) INFO2013
97 FORMAT(' X1 = X2 'Fl4.4,1442F12.24E16.6) INFO2014
96 FURMAT(' LACK OF FIT'Fl4.4,14,2F12.2,E16.6) INFO2015
95 FORMAT(1X2F7.3,15F7.2) INFD2016
94 FORMAT(' RESINDUAL 'Fla.4,y14, F12.2) INFD2017
93 FORMAT(' TOTAL ‘Flb.b,14) INFO2018
92 FURMAT('ORELATIVE LIKELIHOOD OF NO TRANSFORMATION VS. ML ESTIMATESINF02019

1 ='E14.5) INFD2020
91 FORMAT(' TRANSFORM 'Fl4.4,14,2F12.24E16.6) INFO2021
90 FORMAT('O#w»® VARIABLES FITTED'//52X16HOBSERVATION SETS/4X2HX15X2HXINFD2022

122X13(3X12,2X)13H MEAN VAR.) INFD2023
B9 FORMAT(' STANDARD DCVIATIONS WITHIN OBSERVATION SETS'/15X13F7.2) INF02024
88 FORMAT(' VARIANCES WITHIN OBSERVATION SETS'/15X13F7.2) INFO2025
87 FORMAT(' MEANS WITHIN OBSERVATION SETS'/15X13F7.2) INFO2026
86 FORMAT('OVARIANCE-COVARIANCE MATRIX') INFD2027

A5 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.INF02028
14" A2 ='FB.4/'0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FINF02029
28.4) INFO2030

84 FORMAT('0B(J) COEFFICIENTS'/'0'6E15.6) INF02031

83 FORMAT('OINFORMATION MATRIX FOR PARAMETERS OF UNTRANSFORMED DATA')INF02032

82 FORMAT('OINFORMATION MATRIX FOR PARAMETERS OF TRANSFORMED DATA') [INF02033

81 FORMAT('OANALYSIS OF VARIANCE TABLE - TRANSFORMED DATA'/'0 SOURCINFO2034

LE*11X'SS'6X'DaF. *5X'MSS*TX" APPROX. F'6X'MLR') INFD2035
80 FORMAT('1'12A6) INFD2036
79 FORMAT(' 'SE15.6) INF02037
78 FORMAT('OANALYSIS OF VARIANCE TABLE - UNTRANSFORMED DATA'/'0 SOUINF02038

IRCE'11X'SS'6X'DuFs"5X*MSS*' 11X F'9IX'MLR" ) INFD2039
77 FORMAT(' TREATMENTS 'F1l4.4,14,2F12.2,E16.6) INFD2040
76 FORMAT(' LINEAR "Fl4.4,1442F12.24E16.6) INF02041
75 FORMAT(' X1 LINEAR 'F14.4414,2F12.2,E16.6) INFO2042
74 FORMAT(' X2 LINEAR 'F14.4,14,2F12.2,E16.6) INFD2043
73 FORMAT(' QUADRATIC 'Fl4.4,14,2F12.2,E16.6) INFO2044
72 FORMAT(" X1 QUAD. 'Fl4.4,14,2F12.2,E16.6) INFO2045

P=5 INFO2046

Q=8 INFO2047

N1=N/IREP INFD2048

0=0.0 INFO2049
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DO 66 I=1,N1

D0 66 J=1,IREP

D=D+ALOG(Y(I4J))

D=EXP(D/FLOATIN))

DO 57 I=1,3

AS(1)=A4LI)

WRITE(P,80)TITL
IF(IREP-13)103,104,104

N2=1REP+1

00 55 I=1,N1

DO 55 J=N2,13

Y(1,J)=0.0

WRITE(P,90) (1,1=1,13)

DO 54 [=1,N1

YYY=0.0

DO 8 J=1,IREP

YYY=YYY+Y(I,J)/IREP

SYY=0.0

IF(IREP-1)54,54,105

D0 9 J=1,IREP
SYY=SYY+(Y(I,J)=YYY)®(Y(I,J)=YYY)/FLOAT(IREP-1)
WRITE(P,95)X (1410 oXU142) 3 (Y(T4J)9d=1413),YYY,SYY
DO 41 I=1,IREP

YY1(1)=0.0

DO 41 J=1,N1

YYL(I)=YYL(I)+Y(J,1)/NL

DO 44 I=1,IREP

SSY1(1)=0.0

DO 44 J=1,N1
SSYL(I)=SSYL(I)I#+(Y(JyT)=YYL(T))e(Y(Jy1)=YYLLI))/FLOATINLI-1)
WRITE(P,87) (YYL(I),I=1,IREP)
WRITE(P,88) (SSYL(1),I=1,1REP)

DO 43 I=1,IREP

SSYL(I)=SQRT(SSYL(I))

WRITE(P,89) (SSYL(I)4I=1,IREP)

DO 58 1=1,3

A4ll)=1.0

D0 10 K=1,2

VD=De# (A4(3)-1.0)

YY=0.0

DO 1 I=1,N1

DO 1 J=1,IREP
YY=YY+(Y(1,J)#*A4(3)~-1.0)/N/DD/A4(3)
DO 40 I=1,N1

YY2(1)=0.0

D0 40 J=1,IREP
YY2(1)=YY2(1)4(Y(1,J)#eA4(3)~1.0)/IREP/DD/A4(3)
T0T=0.0

DO 3 I=1,N1

DO 3 J=1,IREP
TOT=TOT+((Y(1,J)#%A4(3)-1.0)/DD/A4(3)=-YY)es2
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TREAT=0,0

DO 4 I=1,N1
TREAT=TREAT#(YY2(I)-YY)e(YY2(I)-YY)
TREAT=TREAT#IREP
DO 7 J=1,5
Xx(J)=0.0

DO 6 I=1,N1

DO 16 J=1,2
X1(J)=x(1,4J)®eAs(J)
X1(J+2)=X1(J)ex1(J)
X1t5)=X1(1)ex1(2)
DO 6 J=1,5
XX(J)=XX(J)+X1(J) /N1
DU 39 1=1,5
SSXY(I1)=0.0

DO 39 J=1,5
SSX2(14J)=0.0

DO 37 I=1,N1

DO 21 J=1,2
XLUJ)=X(1,J)esA4(J)
X1(J+2)=X1(J)eX1l(J)
X1(5)=X1(1)ex1(2)
D0 37 J=1,5

SSXY(J)=SSXY(J)+(YY2(1)-YY)=(X1(J)=XX{J))

DO 37 J1=1,5

SSX2(JyJ1)=SSX2(Jp 1)+ (X1 (JI=XX(J))®(X1(J1)=XX(J1))

GO TO (27,28),K

GO TO (68,28) N4
WRITE(P,B0)TITL

GO TO (18426) 4K

WRITE(P,83)

GO TO 19

WRITE(P,B5)A4

WRITE(P,82)

DO 30 I=1,5

WRITE(P,79) (SSX2(14J),4J=1,5)
D0 29 I=1,2

X4(1)=SSX2(1,41)

CALL MATVT(SSX2,5,S5XY,0,0ET)
GO TO (65433),K

GU TO (34,33),N4

WRITE(P,86)

DO 42 1=1,5

WRITE(P,79) (SSX2(1,4J),J=1,5)
D0 11 J=1,5

B(J)=0.0

DO 11 I=1,5
B(J)=B(J)+SSX2(1,J)«SSXY(1)#A4(3)=DD
AA=YY®#A4(3)#DD+1.0

D0 38 J=1,5

AA=AA-B(J)exX(J)
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GO TO (35,36),K

GO TO (45,36) N4
WRITE(P,84)AA,(B(J),J=1,5)
CALL DRTH2

CALL MATV7(SS5X2,5,SSXY,0,DET)
DO 46 J=1,5

B(J)=0.0

D0 46 [=1,5
BIJ)=B(J)+SSX2(1,J)eSSXY(])
§57=0.0

DO 17 I=1,5
S57=SST+B(1)#SSXY(1)eIREP
DEV=TREAT-SS57

DO 12 J=1,2

DO 12 J1=1,2
SSX1(JyJ1)=S5X2(JyJ1)

CALL MATVT(SSX1424SSXY,0,DET)
§51=0.0

DO 14 I=1,2

DU 14 J=1,2
SS1=SS1+B(J)*SSX1(I1,J)*B(1)=IREP
DO 13 J=1,2

DO 13 J1=1,2
SSX1(JyJ1)=55X2(J+2,J1+2)
CALL MATVT(SSX1424SSXY,0,DET)
§52=0.0

00 15 I=1,2

D0 15 J=1,2
$52=SS2+B(J+2)#SSX1(1,J)#B(1+2)«IREP
D0 31 I=1,5
SS(I)=B(I)*B(T)/SSX2(I,1)=IREP
I1=1

12=2

13=N1-1

15=0

16=5

DO 47 1=1,3
IF(A4(1)=-1.0)48,47,48

15=15+1

CONTINUE

NN=N-T3-1

NNN=N-1

GU TO (20,22),K

SSY3=DEV

14=13-5

DEVM=DEV/I14

GO TO 49

S$SY3=SSY3-DEV

SSY3M=SSY3/15

14=13-15-5

DEVM=DEV/I4

INFO2152
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IF(IREP-1150,450,51

RES=TOT-TREAT

RESM=RES/NN

RR=RES+DEV

T7=NN+14

RRM=RR/17

F6=SSY3M/RRM

GO TO 52

RES=DEV

RR=RES

RESM=DEVM

RRM=DEVM

SS1M=SS51/2.0

§52M=552/2.0

TREAM=TREAT/I3

SSTM=SST7/16

F1=TREAM/RESM

F2=SS1M/RRM

F21=SS(1)/RRM

F22=55(2) /RRM

F3=SS2M/RRM

F31=SS(3)/RRM

F32=55(4)/RPM

F33=SS(5) /RRM

F7=SSTM/RRM

F4=DEVM/RESM

DO 67 1=1,5
SSYS(I)=(RR/(RR+SS(I)))»a(FLOAT(N)/2.0)
5S3=(RES/(RES+TREAT) ) ##(FLOAT(N)/2.0)
SS4=(RR/(RR+SSL)) e (FLOAT(N)/2.0)
$55=(RR/(RR+552) ) »# (FLOAT(N)/2.0)
SS6=(RES/RR)#» (FLOAT(N)/2.0)
SSB=(RR/(RR+SST))## (FLOAT(N)/2.0)

G0 TO (53,56),K

RRR=RR

GO TO (697,25) N4

WRITE(P,81)
RRR=(RR/RRR) ## (FLOAT(N)/2.0)

GO TO 32

WRITE(P,78)

IF(IREP-1)101,101,102
WRITE(P,77)TREAT,13,TREAM,F1,553
WRITE(P499)SST,16,SSTM,FT7,558
WRITC(P,76)5S1412,S51M,F2,554
WRITE(P,75)55(1)411,SS(1),F21,SSY5(1)
WRITE(P,74)55(2)411,55(2)4F22,55Y5(2)
WRITE(P,73)552,124SS2MyF3,555
WRITE(P,72)5SS(3),11,S5(3),F31,S5Y5(3)
WRITE(P,98)55(4),11,55(4),F32,55Y5(4)
WRITE(P,97)SS(5)411,55(5),F33,55Y5(5)
GO TO (23,24),4K
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WRITE(P,91)S5Y3,15,SSY3M,F6,RRR
IF(IREP-1)62,62,63
WRITE(P,94)DEV,14,DEVM

w0 TO 64

WRITE(P,94)RR, 17 4RRM
WRITE(P,96)DEV,14,DEVM,F4,S56
WRITE(P,100)RES,NN,RESM
WRITC(P,93)TOT,NNN

D0 5 J=1,3

A4(J)=A3(J)

CONTINUE

WRITE(P,92)RRR

DO 59 I=1,3

A4lT)=ASLI)

GO TO (71469)4N4

CALL DATSW(8,J8)

GO TO (70,69),J8

CALL LINK(EIGN2)

CALL LINKI(CUEF2)

END

E INFO2
WS UA  INFO2
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// FOR

*LIST ALL

*NAME COEF2

*CXTENDED PRECISION

*ONE WURD INTEGERS

*I0CSIPLOTTER)

*«10CS(1403 PRINTER)
INTEGER P,Q

28.4)
30 FORMAT('1'12A6)
79 FORMAT(TEL5.5)
78 FORMAT(12A6)

19X*SSD*13X'R")
76 FORMAT(F3.1)

T4 FORMAT(EL0.3)

73 FORMAT('MAXIMUM LIKELIHOOD RATIO'")
P=5

0=8

N1=N/IREP

$5Y=0.0

DO 16 I=1,N1

DU 16 J=1,IREP
SSY=SSY+(Y(I,J)eY(1,J))»=A3(3)
DO 14 I=1,N1

YY2(1)=0.0

DO 14 J=1,IREP

14 YY2(I)=YY2(1)+Y(1,J)#*A3(3)/IREP
X2(1)=1.0

DO 32 I=1,6

BB(1)=0.0

D0 32 J=1,6

SSX(1,J)=0.0

DO 33 I=1,N1

DO 31 J=2,3
X2(J)=X(1,J-1)#®A3(J-1)
X2(J+2)=X2(J)wx2(J)
X2(6)=X2(2)#Xx2(3)

DO 33 J=1,6
BB(J)=BB(J)+YY2(I)*X2(J)
SSXY(J)=BB(J)

DO 33 K=1,6
SSX(JsK)I=SSX(JsK)+X2(J)«X2(K)
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-

75 FORMAT('VALUE OF B('I1*) - MLE OF B('I1') ='El0.3)

COEF200C
COEF2001
COEF2002
COEF2003
COEF2004
COEF20C5S
COEF2006
COEF2007
COEF2008

COMMON Y(100,13),X(10042),8(7),A4(3),SSY,N,IREP,TITL(12),ID,A3(3),COEF2009
IN4 N5, X216) s YY2(100) 4SSXY(T),SSX(T47)4BB(7)415(4)
82 FORMAT('POWCR TRANSFORMATIONS Al='FB8.4'
81 FORMAT('OPOWER TRANSFURMATIUNS OF INDEPENDENT VARIASBLES - Al ='FB8.COEF2012
14' A2 ='F6.4/'0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FCOEF2013

COEF2010
COEF2011

COEF2014
CDEF2015
COEF2016
COEF2017

77 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF B('I1')'/S(7X'B(*I1*)*4X)COEF2018

COEF2019
COEF2020
COEF2021
COEF2022
COEF2C23
COEF2024
CDEF2025
COEF2026
COEF2027
COEF2028
COEF2029
COEF2030
COEF2031
COEF2032
COEF2033
COEF2034
COEF2035
COEF2036
COEF2037
COEF2038
COEF2039
COEF2040
COEF2041
COEF2042
COEF2043
COEF2044
COEF2045
COEF2046
COEF2047
COEF2048
COEF2049
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CALL MATVT(SSX,64BB,1,DET) COEF2050
$5=5SSY COEF2051

00 15 I=1,6 COEF2052

15 $5=55-SSXY(I)#BB(I)*IREP COEF2053
00 21 JJ=2,6 COEF2054
J3=J4J-1 COEF2055
ANS5=44 COEF2056
IF(BB(JJ))25,25,26 COEF2057

25 X4=2,0BB(JJ) COEF2058
60 10 27 COEF2059

26 X4=0.0 COEF2060
27 A=2.0#ABS(BR(JJ)) COEF2061
Bl=A/20. COEF2062
C=X4-A/50. CODEF2063
D=A/10. COEF2064
E=10./A COEF2065
F=x4-R1 COEF2066
G=X4+D COEF2067
H=X4+A®l.3 COEF2068
W=X4=-A/15. COEF2069
U=X4=-A/T.5 COEF2070
Z=X4=D COEF2071
CALL SCALE(E,10.04X4,0.0) COEF2072
CALL EGRID(04X4,40.0,4R1,20) COEF2073
CALL FGRID(1,X4,0.0,0.05,20) COEF2074
DO 2 I=1,11 COEF2075
X1=G+D*FLOAT(I-3)+D/2.5 COEF2076
1F(X1)35,36,36 COEF2077

35 NN1=-1 COEF2078
60 TO 37 COEF2079

36 NN1=1 COEF2080
37 XO=G+D*FLOAT(I-2)*NN1 COEF2081
CALL ECHAR(X1,=0402404140.140.0) COEF20862

2 WRITE(7,74)X0 COEF2083
DO 3 I=1,11 COEF2084
X1==0.1+40.1#FLOAT(I) COEF2085
CALL ECHAR(FX140.1,0.1,40.0) COEF2086

3 WRITE(T7,76)X1 COEF2087
CALL ECHAR(G4=0.0440.1,041,0.C) COEF2088
WRITE(T,75)J3,J3,BR(JJ) COEF2089
CALL ECHAR(W;0.1,0.1,40.1,1.5709) COEF2090
WRITE(7,73) COEF2091
CALL ECHAR(Z40.04041,40.1,1.5709) COEF2092
WRITE(T,78)TITL COEF2093
CALL ECHAR(U,0,0,0.1,0.1,1.5709) COEF2094
WRITE(7,82)A3 COEF2095
CALL EPLOT(-2,X4,0.0) COEF2096
WRITE(P,80)TITL COEF2097
WRITE(P,81)A3 COEF2098
DO 4 1=2,6 COEF2099

IF(I=JJ) 7445 COEF2100
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Jud=i-1
60U TO 6
JJa=1-2
15(404)=1-1
CONTINUE
WRITE(P,77)43,43,15
DO 1 KK=1,45
V2=(KK=1)®A/AN5+X4
$5¥1=0.0
00 17 I=1,5
SSXY(1)=0.0
DU 17 J=1,5
SSX(1,J)=0.0
D0 18 I=1,N1
00 28 J=2,3
X2(J)=X(1,J-1)88A3(J-1)
X2(J42)=X2(J)eX2(J)
X2(6)=X2(2)*X2(3)
DO 34 J=1,IREP
SSYL=SSYL4(Y(1,J)-V2eX2(JJ))es2
D0 18 J=1,6
IF(J=3J)20,16430
20 JJJd=J
60 TO 29
30 JJd=J-1
29 SSXY(JJJ)=SSXY(JJII+LYY2(1)-V2eX2(JJ))eX2(J)
B(JJI)=SSXY(JII)
DO 18 K=1,6
IF(K=JJ)11,18,12
11 KKK=K
60 TO 12
12 KKK=K-1
13 SSX(JJJyKKK) =SSX(JIJ4KKK) $X2 (J) #X2(K)
16 CONTINUE
CALL MATVT(SSXs5,B,1,0ET)
DO 19 I=1,5
19 SSY1=SSY1-SSXY(I)#R([)*IREP
R=(S5/5SYL)#s (FLOAT(N)/2.0)
WRITE(P,79)V2, (B(J),J=2,5),SSY1,R
CALL EPLOT(0,V2,R)
CALL EPLOT(14H,9.0)
CONTINUE
CALL LINK(EIGN2)
END
/1 bup
“DELETE COEF2
*STORE WS UA COEF2
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COEF2101
COEF2102
COEF2103
COEF2104
COEF2105
COEF2106
COEF2107
COEF2108
COEF2109
COEF2110
COEF2111
COEF2112
COEF2113
COEF2114
COEF2115
COEF2116
COEF2117
COEF2118
COEF2119
COEF2120
COEF2121
COEF2122
COEF2123
COEF2124
COEF2125
COEF2126
COEF2127
COEF2128
COEF2129
COEF2130
COEF2131
COEF2132
COEF2133
COEF2134
COEF2135
COEF2136
COEF2137
COEF2138
COEF2139
COEF2140
COEF2141
COEF2142
COEF2143
COEF2144
COEF2145
COEF2146
COEF2147
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// FOR

«LIST ALL

*NAME EIGN2

£ XTENDED PRECISION

#ONE WORD INTEGERS

#10CS(KEYBOARD)

«IOCSITYPEWRITER)

«10CS(1403 PRINTER)
INTEGER P,Q

DIMENSION ALAML(2) JALAM2(2) ,PREP1(2,2),PREP2(2,2)

EIGN2000
EIGN2001
EIGN20C2
EIGN2003
EIGN2004
EIGN2005
EIGN2006
EIGN2007
EIGN2008
EIGN2009
EIGN2010

COMMON V(loU.l])vX(lDO.Zl.vl7).A4(3).SSV.NS'NREFS.VITL(lZ)le.l!(!EIGNZOIl
l).N&.l'VSlZ).Vl(Z.ZIpALAHD(Z.Zl.PREP(Z.Z;ZI.CDE(b).VDEV(lOOl.BA(Y.ElGNZClZ

27)4X1(6)42(2)4A5(3),XC(102,2)NNNI3) EIGN2013

EQUIVALENCE (ALAHDll.l).ALAPII[)).(ALAHD(l-Zl.ALAHZ(\!l EIGN2C14

EQUIVALENCE (PRE?](\.ll.DREPllyl.lll.(PREFZ(\.I).PREP(I.I,Z)l EIGN2015
39 FORMAT(1HO,8X,'EIGEN VALUES',10X,'CIGEN VECTORS AS R0WS',/s) EIGN2016
86 FORMAT('0'2(E11.4,"=YS*3X) ' IN ORIGINAL UNITS'/) EIGN2017
87 FORMAT(1HO,4(E1l.4,*=X'11'S*2X)" IN ORIGINAL UNITS') EIGN2018
86 FORMAT(14,7E15.6) EIGN2019
85 FORMAT(1HO,1X,'TABLE OF RESIDUALS") EIGN2020
B4 FORMAT(I3) EIGN2021
83 FORMAT(*TYPE 1 TO CALL EXIT, COF TO CONTINUE') EIGN2022
32 FORMAT('1'12A6) EIGN2023

a1 FORMAT(LHO,5X3HY =,E15.6,3H = ,2(2H +,E15.642H Zo1143H SQ)s/y) EIGN2024
80 FORMAT(LHO,9Xys'Y EST',10X,'Y 0BS* 411X, ' DEVN', 15X, 'VALUES OF 7',18XEIGN20C25

1,'FACTOR LCVELS'/)

EIGN2026

79 FORMAT('OPUWER TRANSFORMATIONS OF INDEPENDENT VARIARLES - Al ='FB.EIGN2027
14' A2 ='FB.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FEIGN2028

2844)

EIGN2029

78 FORMAT( 52H0 CANONICAL REGRESSION (Z ARE CANONICAL VARTABLES),/)EIGN2030

77 FORMAT(29HO CENTRE OF RESPONSE SURFACE
P=5
Q=8
DO 27 I=1,2
27 AS(1)=A4(1)
N1=NS/NREPS
GO TO (11,10) N4
11 VO 12 1=1,3
12 A4(1)=A3(1)

13 DO 4 LL=1,N4
WRITE(P,82)TITL
GO TO (14,15) N4

15 GU TO (19,14),LL

14 WRITE(P,79)A3

19 DO 6 I=1,N1
YDEV(1)=0.0

/)

EIGN2C31
EIGN2032
EIGN2033
EIGN2034
EIGN2C35
EIGN2036
EIGN2037
EIGN2038
EIGN2039
EIGN2040
EIGN2C41
EIGN2042
EIGN2043
EIGN2044
EIGN2045
EIGN2046
EIGN2047
EIGN2048
EIGN2049
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DN 21 K=1,2
xc(x.K)-xtl.K)n-A«(xn
DO 6 K=1,N

VDEV([)-VDEV(I)OV(I.K)DOAA(B)/NREPS

DO 7 I=1,6

V(I1)=0.0

DO 7 J=1,46

BA(1,J)=0.0

X1(1)=1.0

DO 8 K=1,N1

D0 3 J=2,3
XL(J)=X(KyJ-1)#eA4(J-1)
X1(4)=XL(2)#X1(2)
X1(5)=X1(2)*X1(3)
X1(6)=X1(3)%x1(3)

DO 8 1=1,6
V(I)=V(I)+YDEV(K)#X1(I)

DO 8 J=1,46
BA(I,J)=BA(1,J)+X1(1)eX1(J)
CALL MATVT(BAs6,4V,1,4DET)

LO 29 J=1,6

COE(J)=V(J)

NFAK=2

KP=NFAK+2

DO 32 1=1,NFAK

DO 32 J=1,1

1F(1-J)31,30,31
PREP(I4JyLL)=VIKP)

GO TU 32
PREP(I4J,LL)=V(KP)#0.5
PREP(JoI4LL)=PREP(I,J,LL)
KP=KP+1

DO 33 I=1,NFAK
V(I)==V(I+1)#0.500

DO 34 I=1,NFAK

DO 34 J=1,NFAK
BA(I,J)=PREP(I,J,LL)
WRITE(P,77)

CALL MATV7(BA,NFAK,V,1,DET)
YS(LL)=COE(1)

DO 44 I=1,NFAK
YSILL)=YS(LL)+0.5#V(I1)#COE(I+1)
GO TO (35,36) N4

GO TO (37,35),LL

11=1

12=2

DO 40 I=1,2
NNN(I)=V(I)/ABS(V(I))
V3=ABS(V(1))=#(1./A3(1))=«NNN(1)
V4=ABS(V(2))##*(1./A3(2))*NNN(2)
NNN(3)=YS(LL)/ABS(YS(LL))

EIGN2050
EIGN2051
EIGN2052
EIGN2053
EIGN2054
EIGN2055
EIGN2056
EIGN2057
EIGN2058
EIGN2059
EIGN2060
EIGN2061
EIGN2062
EIGN2063
EIGN2064
EIGN2065
EIGN2066
EIGN2067
EIGN2068
EIGN2069
EIGN2070
EIGN2071
EIGN2072
EIGN2073
EIGN2074
EIGN2075
EIGN2076
EIGN2077
EIGN2078
EIGN2079
EIGN2080
EIGN2081
EIGN2082
EIGN20&3
EIGN20E4
EIGN20&5
EIGN2086
EIGN2087
EIGN2088
EIGN2089
EIGN2090
EIGN2091
EIGN2092
EIGN2093
EIGN2094
EIGN2095
EIGN2096
EIGN20ST
EIGN2098
EIGN2099
EIGN2100
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YS1=ABS(YS(LL))#»(1./A3(3))eNNN(3)
WRITE(P,B7) (VL) TyI=1,NFAK),V3,11,Vé4,12
WRITE(P,8B)YS(LL),YS]

GO Tu 45

WRITE(P,87)(V(I),1,1=1,NFAK)
WRITE(P,88)YS(LL)

WRITE(P,89)

GO TO (22,23),LL

CALL CAN2(PREP1,ALAM] NFAK)

G0 TO 24

CALL CAN2(PREP2,ALAM2,NFAK)
WRITE(P,78)
WRITE(P,81)YS(LL) y (ALAMD(J,yLL),JsJ=1,NFAK)
WRITE(P,85)

WRITE(P,80)

DO 18 J=1,N1

YPRED=0.0

DO 16 I=1,NFAK

2(1)=0.0

DO 16 L=1,NFAK
ZOI)=Z(I)+(XC(JyL)=VIL) ) #PREP(T4L,sLL)
DO 17 L1=1,NFAK
YPRED=YPRED+(Z(L1)w#*2)«ALAMD(LL,LL)
YPRED=YPRED+YS(LL)
MM1=YPRED/ABS(YPRED)
YPRED=MM1#ABS(YPRED)##(1.0/A4(3))
YDEV(J)=0.0

DO 51 I=1,NREPS
YDEV(J)-VDEV(J)'Y(J.Il/VREPS
YDEV1=YDEV(J)-YPRE

EIGN2101
EIGN2102
EIGN21C3
EIGN2104
EIGN2105
EIGN2106
EIGN2107
EIGN2108
EIGN2109
EIGN2110
EIGN2111
EIGN2112
EIGN2113
EIGN2114
EIGN2115
EIGN2116
EIGN2117
EIGN2118
EIGN2119
EIGN2120
EIGN2121
EIGN2122
EIGN2123
EIGN2124
EIGN2125
EIGN2126
EIGN2127
EIGN2128
EIGN2129
EIGN2130

18 WRITE(P,86)J,YPRED, YDEV(J).VDEVI,(Z(ll.l’l.NFAK)-(XCngll).ll 1,NFEIGN2131
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s 0
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50
49

48
47

©

~No

1AK)

DO 25 1=1,3
A4(1)=A3(1)

DO 46 I=1,2
V1(I,LL)=v(D)
CONTINUE

DO 28 I=1,3
A4(1)=AS5(1)

CALL DATSW(T7,J7)
GO TO (50+49),J7
CALL LINK(CENT2)
CALL DATSW(10,J10)
GO TO (48,47),J10
CALL LINKICRS2)
GO TO (9,26)4N4
WRITE(1,83)
READ(6,484)N5
1F(N5)2,20,2
IF(ID-98)1,2,41
CALL EXIT

EIGN2132
EIGN2133
EIGN2134
EIGN2135
EIGN2136
EIGN2137
EIGN2138
EIGN2139
EIGN2140
EIGN2141
EIGN2142
EIGN2143
EIGN2144
EIGN2145
EIGN2146
EIGN2147
EIGN2148
EIGN2149
EIGN2150
EIGN2151



20 CALL LINK(CRLF2)
1 CALL LINKI(BOX2)
END
/7 bup
*DELETE EIGN2
#STORE WS UA EIGN2

LkbE =

EIGN2152
EIGN2153
EIGN2154
EIGN2155
EIGN2156
EIGN2157
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// Jos

// FOR

*LIST ALL

*NAME CENT2

*EXTENDED PRECISION

«ONE WOURD INTEGERS

«10CS(1403 PRINTER)
INTEGER P,Q

CENT2000
CENT2001
CENT2002
CENT2003
CENT2004
CENT2005
CENT2006
CENT20C7

COMMUN Y(100,13) ,X(100,2),B(7),A4(3)4SSYsN,IREP,TITL(12),1D,A3(3),CENT2008
ING NS, YS(2) V1 (242) ALAMD(2,2) 4PREP(24242),R(45,2,2),X2(6),V2(2), CENT20C9

2YY2(100) ySSXY(7) yAS(3),SSX(7,47)4BR(7)

CENT2010

A1 FORMAT(*0OPOWER TRANSFORMATIUNS OF INDEPENDENT VARIARLES - Al ='FB.CENT2011
14 A? ='F8.4/'0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FCENT2012

z8.4)
80 FORMAT('1'12A6)
79 FORMAT(4EL5.5)

CENT2013
CENT2C14
CENT2015

78 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF X'I1'S*/TX*X1S'12X'X2S'13CENT2016

1X*SSD'13X*RY)
p=5
u=8
N1=N/IREP
DO 8 I=1,3
AS(1)=A4(1)
GO TO (9,10) N4
9 DU 22 I=1,3
22 A4(11=A3(1)
Né6=1
60 To 23
10 DU 24 I=1,3
24 A4(1)=1.0
N6=2
D0 4 LL=1,N6
$SY=0.0
D0 16 T=1,N1
DO 16 J=1,IREP
16 SSY=SSY+(Y(T,J)eY(1,J))ewas(3)
DO 14 T=1,N1
YY2(1120.0
DO 14 J=1,IREP
YY2(1)=YY2(1)4Y(1,J) ##A4(3)/IREP
X2(1)=1.0
DU 27 I=1,6
8B(1)=0.0
D0 27 J=146
SSX(1,J)=0.0
DO 3 I=1,N1
DO 26 J=2,3
X2(J)=X(1yd=1)esA4(J=1)
26 X2(J+2)=X2(J)#x2(J)
X2(6)=X2(2)#X2(3)

@
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CENT2017
CENT2018
CENT2019
CENT2020
CENT2021
CENT2022
CENT2023
CENT2024
CENT2025
CENT2026
CENT2027
CENT2028
CENT2029
CENT2030
CENT2031
CENT2032
CENT2033
CENT2034
CENT2035
CENT2036
CENT2037
CENT2038
CENT2039
CENT2040
CENT2041
CENT2042
CENT20C43
CENT2044
CENT2045
CENT2046
CENT2047
CENT2048
CENT2049
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DO 3 J=1,6
BRLJI=BB(J)+YY2(I)ex2(J)

D0 3 K=1,6
SSX(JyK)=SSX(J4K)+X21J) #X2 (K)
CALL MATVT(SSX,64BB,1,DET)

DO 11 I=1,4

SSXY(1)=0.0

DU 11 J=1,4

$5X(1,J)=0.0

DU 12 TI=1,N1

DO 13 J=2,3
X2(J)=(X(14J=1)®0A4(J-1)=-2.08V1(J=1,LL))eX(I,J=1)enat(J-1)

CENT2050
CENT2051
CENT2052
CENT2053
CENT2054
CENT2055
CENT2056
CENT2057
CENT2058
CENT2059
CENT2060
CENT2061

X2(4)=X{Is1)weA4(1)oX(1,2)%0A4(2)-V1 (1, LL)®X(],2)®wA4(2)=-V1(2,LL)*CENT2062

IX(I41)eeAs(1)

DU 12 J=1,4
SSXY(J)=SSXY(J)+YY2(1)eX2(J)
BlJ)=5SXY(J)

DU 12 K=1,4
SSX(JeK)=SSX(J4K)+X2(J)#X2(K)
CALL MATVT(SSX,4,8,1,DET)
S$5=55Y

DO 15 I=1,4
SS=SS5-SSXY(I)*R(I)eIREP

DO 2 JJ=1,2

J3=3-4J

ANS=44

X1=V1(JJ,sLL)

IF(X1)5,546

X4=2,0eX1

GO TO 7

X4=0.0

A=2,0%ABS(X1)
WRITE(P,80)TITL

GO TO (29,30) N4

GO TO (28,429),LL
WRITE(P,81)A3

WRITE(P,78)JJ

D0 1 KK=1,45
V2(JJ)={KK-1)#A/ANS+X4
V2(J3)==(BB(J3+1)+BB(6)*V2(JJ))/2.0/BB(J3+3)
DU 17 I=144

5SXY(I1)=0.0

DO 17 J=1,4

SSX(I1,J)=0.0

DO 18 I=1,N1

D0 25 J=2,3
X2(J)=(X(I,J=1)8®A4(J-1)-2.00V2(J=1))eX(I,J-1)ewAb(I~1)

CENT20€3
CENT2064
CENT2065
CENT2066
CENT2067
CENT2068
CENT2069
CENT2070
CENT2071
CENT2072
CENT2073
CENT2074
CENT2075
CENT2076
CENT2077
CENT2078
CENT2079
CENT2080
CENT20861
CENT2082
CENT2043
CENT2084
CENT2085
CENT2086
CENT2087
CENT2088
CENT2089
CENT2090
CENT2091
CENT2092
CENT2093
CENT2094
CENT2095
CENT2096

X2(4)=X(I,1)weA4(1)eX(1,2)#8A4(2)=V2(JJ)eX(1,J3)meA4(J3)-V2(J3)eX(CENT2097

LI,JJ)wens(dy)

DO 18 J=1,4
SSXY(J)=SSXY(JI+YY2(I)eX2(J)

ENT2098
CENT2099
CENT2100
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BLJ)=SSXY(J) CENT2101

DO 18 K=1,4 CENT2102

18 SSX(JyK)I=SSX(J4KI+X2(J)#X2(K) CENT2103
CALL MATVT(SSX,4,B,1,DET) CENT2104
SSY1=SSY CENT2105

DO 19 I=1,4 CENT2106

19 SSY1=SSYL-SSXY(I)eB(I)eIREP CENT21G7
RIKKyJJoLL)=(SS/SSY1)ee(FLOAT(N)/2.0) CENT2108

DO 31 I=1,2 CENT2109
NN1=V2(1)/ABS(V2(I)) CENT2110

31 V2(1)=ABS(V2(I1))ee(1.0/A4(1))*NN1 CENT2111
1 WRITE(P,79)V2,S5Y1,RI(KK,JJ,LL) CENT2112
2 CONTINUE CENT2113
DG 20 I=1,3 CENT2114

20 A4(l)=A3(1) CENT2115
4 CONTINUE CENT2116
DO 21 I=1,3 CENT2117

21 A4(1)=AS(I) CENT2118
CALL LINK(PCNT2) CENT2119
END CENT2120

/7 DUP CENT2121
*DELETE CENT2 CENT2122

*STORE WS UA  CENT2 CENT2123
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// J0B

// FOR

*LIST
*NAME

ALL
PCNT2

*EXTENDED PRECISION
*UNE WURD INTEGERS
*10CS(KEYBUARD)
*IUCS(PLOTTER)
*[UCSITYPEWRITER)
COMMON Y(100,13)4X(100,2),B(7),A4(3),SSY,N,IREP,TITL(12),1DsA3(3),PCNT2009

30
79
78
17
76
75
74
73

2

+

25
27

26
29

28

13
14

INGyN5,YS(2)4V1(242) ,ALAMD(2,2) ,PREP(24242)yR(4542,2),A5(3)

FURMAT (*POWER TRANSFORMATIONS Al='F8.4' A2='F8.4' C(='F8.4)
FURMAT(13)

FORMAT(12A6)

FORMAT(*TYPL 1 TO CALL EXIT, EOF TO CONTINUE')
FOURMAT(F3.1)

FORMAT(*VALUE OF X'I1'S - CENTRE AT X'I1'S ='F7.3)
FORMAT(F7.3)

FORMAT( *MAXIMUM LIKELIHOOD RATIO®)
D0 24 [=1,3

AS(1)=A4(1)

GO TO (25,26) N4

00 27 I=1,3

A4(T)=A3(1)

N6=1

GO TU 28

D0 29 I=1,3

A4(1)=1.0

N6=2

DO 30 LL=1,N6

L0 4 JJ=1,2

ANS5=44

X1=V1(JJ,LL)

IF(X1)112,412,13

X4=2.0%X1

GO TO 14

X4=0.0

A=2.0%ABS(X1)

B1=A/20.

C=X4=A/50.

D=A/10.

E=10./A

F=X4-g1

G=X4+D

H=X4+A®1.3

W=X4=A/15.

U=X4-A/T.5

Z=X4~D

CALL SCALE(E,10.04X4,40.0)

CALL EGRID(04X4,0.0,81,20)

PCNT2000
PCNT20C1
PCNT2002
PCNT2003
PCNT2004
PCNT2005
PCNT2006
PCNT2007
PCNT2008

PCNT2010C
PCNT2011
PCNT2012
PCNT2013
PCNT2014
PCNT2015
PCNT2016
PCNT2017
PCNT2018
PCNT2019
PCNT202C
PCNT2021
PCNT2022
PCNT2023
PCNT2024
PCNT2025
PCNT2026
PCNT2027
PCNT2028
PCNT2029
PCNT2030
PCNT2031
PCNT2032
PCNT2033
PCNT2034
PCNT2035
PCNT2036
PCNT2037
PCNT2038
PCNT2039
PCNT2040
PCNT2041
PCNT2042
PCNT2043
PCNT2044
PCNT2045
PCNT2046
PCNT2047
PCNT2048
PCNT2049
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32
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CALL EGRID(1,X4,0.0,0.05,20)
DO 2 T=1,11
X1=6-D/5.0+D*FLOAT(I~-2)
NN1=X1/ABS(X1)

XU=ABS(G+D*FLOAT(I-2))ee(1.0/A4(JJ))eNNL

CALL ECHAR(X1,-0.02,0.1,+0.1,0.0)
WRITE(7,74)X0

DU 3 I=1,11

X1=-G.1+40.1#FLOATI(I)

CALL ECHAR(F4X1,40.1,0.1,0.0)
WRITE(7,76)X1

CALL ECHAR(G,=0.04,0.1,40.1,0.0)
NNLI=VI(JJsLL)/ABS(VL(JI,LL))

V3=ABS(VL(JJyLL))we(1,0/A4(JJ))#NNL

WRITE(T,75)JJ4JJ,V3

CALL ECHAR(WyN.1,0.1404141.5709)
WRITE(7,73)

CALL ECHAR(Z4040404140.141.5709)
WRITE(T7,78)TITL

GO TU (11,9)4N4

GO TO (10,11),LL

CALL ECHAR(Uy0.040.1,0.1,41.5709)
WRITE(7,80)A3

CALL EPLOT(-2,X4,0.0)

DO 1 KK=1,45
V2=(KK=1)#A/ANS+X4

CALL EPLOT(0,V2,R(KKyJJsLL))
CALL EPLOT(1,H,C.0)

CONTINUE

DO 31 1=1,3

A4lI)=A3(1)

CONTINUE

D0 32 I=1,3

A4lT)=A5(1)

CALL DATSW(10,J10)

GO TO (16415),J10

CALL LINK(CRS2)

GO TO (17,8) N4

WRITE(1,77)

READ(6,79)NS

IF(N5)5,645

IF(ID-98)7,+5,7

CALL EXIT

CALL LINK(CRLF2)

CALL LINK(BOX2)

END

*DELETE PCNT2

«STORE

WS UA  PCNT2

PCNT2050
PCNT2051
PCNT2052
PCNT2053
PCNT2054
PCNT2055
PCNT2056
PCNT2057
PCNT2058
PCNT2059
PCNT2060
PCNT2061
PCNT2062
PCNT2063
PCNT2064
PCNT2065
PCNT2066
PCNT2067
PCNT2068
PCNT2069
PCNT2070
PCNT2071
PCNT2072
PCNT2073
PCNT2074
PCNT2075
PCNT2076
PCNT2077
PCNT2078
PCNT2079
PCNT2080
PCNT2081
PCNT2082
PCNT2063
PCNT2084
PCNT2085
PCNT2086
PCNT2087
PCNT2088
PCNT2069
PCNT2090
PCNT2091
PCNT2092
PCNT2093
PCNT2094
PCNT2095
PCNT2096
PCNT2097
PCNT2098




// JoB CRS20000
// FOR CRS20001
*LIST ALL CRS20002
*NAME CRS2 CRS20003
*EXTCNDED PRECISION CRS20004
*ONE WORD INTEGERS CR520005
*[0CS(DISK) CRS200(6
*IOCS(KEYBUARD) CRS20007
#I0CS(TYPEWRITER) CRS20008
*#INCS(1403 PRINTER) CRS20009
«10CS(2501 READER) CRS20010

INTEGER P,0Q CRS20011

CUMMON Y(100413),X(10042),V(7),A4(3),SSY,NS,NREPS,TITL(12),ID,A3(3CRS20012
1) yN4yT4YS(2) ¢XCNTR(2,2) yALAMD(242) yAVECT(2,2,2),YCONT(10,2),NSAD(3CRS20013
2)4ZLIM(2) 41J(1042) 4y XH(40),XV(40)4A5(3),YPL(5),XP1(5),YCONL(10),YP(CRS20014%

3400) 4 XP(400)

DEFINE FILE 1(400,6,U,KK1),2(400,6,U,KK2)
90 FORMAT('OIMAGINARY POINT CALCULATED ON CONTOUR Y ='F10.2/'

CRS20015
CRS20016

TRY CONCRS20017

1TOURS CLOSER TO THE CENTRE OR CHANGE THE FACTOR LIMITS FOR PLOTTINCRS20018

G')

B9 FORMAT('OSADDLE EXISTS

CRS20019

CONTOUR POINTS PLOTTED'//5(13X,F6.2,4X)CRS20020

1/5(10X*X1'9X*X2")) CRS20021
88 FORMAT('OSADDLE EXISTS CONTOUR POINTS PLOTTED IN ORIGINAL UNITCRS20022
1S'//5(13X9F64294X)/5(1L0X2HX19X2HX2) ) CRS200z3
A7 FORMAT('ODATA FOR PLOTTING 5 CONTOURS'//'OTRANSFORMED FACTOR LEVELCRS20024
1S IN ORIGINAL UNITS'//5X5(8XyF6.2,9X)/5(10X2HX19X2HX2)) CRS20025
86 FORMAT('ENTER 2 FACTOR LIMITS FOR PLOTTING') CRS20026
85 FORMAT('ENTER 10 CONTOUR LEVELS, 5 BELOW THE CENTRE, THEN 5 ABOVE'CRS20027

1) CRS20028
B84 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIARLES - Al ='F8.CRS20029
14' A2 ='F8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FCRS20030

28.4) CRS20031
83 FORMAT('1'12A%) CRS20032
B2 FORMAT(12F6.2) CRS20033
B1 FURMAT(2X5(2X4F10.2,1X,4F10.2)) CRS20034
80 FORMAT(F10.0) CRS20035

79 FORMAT(1HO,10X,'DATA FOR PLOTTING OF 5 CONTOURS'//S5X5(8X,F6.2,9X)/CRS20036

15(10X*X1'9X"'X2")) CRS20037
P=5 CRS20038
0=8 CRS20039

DO 4 I1=1,3 CRS520040

4 AS(1)=A4(1) CRS20041
GO TO (16466416) 4N4 CRS20042

16 WRITE(1,85) CRS20043
READ(6,80) YCON1 CRS20044
WRITE(1,86) CRS20045
READ(6,480) ZLIM CRS20046
GU TO 18 CRS20047

66 READ(Q,82)YCONL,ZLIM CRS20048

18 GO TO (12474,12) N4 CRS20049
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D0 23 I=1,3
A4(1)=A3(1)

Né=1

GO TO 24

00 28 1=1,3
A4ll)=1.0

N6=2

00 15 LL=1,N6
LL9=LL

DO 29 I=1,10
1FIA4(3))T77,75,75
J=11-1

GO TO 29

J=1
YCONT(I,LL)=YCONL1(J)
DU 61 I=1,400
XP(1)=0.0
YP(1)=0.0

NSWCH=0
NSAD(LL)=0

KCY=0

IH=1

1v=2
N1=ALAMD(IH,LL) /ABS(ALAMD(IH,LL))
N2=ALAMD(IV,LL)/ABS(ALAMD(IV,LL))
NSIGN=N1eN2
IF(NSIGN)11,11,30
NSAD(LL)=1
IF(N1)40,40,14
IDUM=TH

IH=1V

Iv=IDUM

NSWCH=1

GO TO 40
IF(N1)40,40,45

DO 46 1=1,5
IF(A4(3))76,78,78
J=1

GO TO 46

J=1+5
YCONT(I,LL)=YCON1(J)
CONTINUE
KCY=KCY+1
LIJ(KCY,LL) =0

ZFRST=SQRT((YCONT(KCY,LL) ##A4(3)=YS(LL))/ALAMD(IH,LL))

ZEND=ZLIM(IH) ##A4 (IH)=ZFRST
XH(1)=ZFRST

XV(1)=0.0

THETA=0.0

D0 1 1=2,10
THETA=THETA+0.15710

CRS20050
CRS20051
CRS20052
CRS20053
CRS20054
CRS20055
CRS20056
CRS20057
CRS20058
CRS20059
CRS20060
CRS20061
CRS20062
CRS20063
CRS20064
CRS20065
CRS20066
CRS20067
CRS20068
CRS20069
CRS20070
CRS20071
CRS20072
CRS20073
CRS20074
CRS20075
CRS20076
CRS20077
CRS20078
CRS20079
CRS20080
CRS20081
CRS20082
CRS20083
CRS20084
CRS20085
CRS20086
CRS20087
CRS20088
CRS20089
CRS20090
CRS20091
CRS20092
CRS20093
CRS20094
CRS20095
CRS20096
CRS20097
CRS20098
CRS20099
CRS20100
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IF(NSAD(LL))51,51,52
51 XH(I)=2FRST#COS(THETA)
GO0 TO 53
52 XHUI)=2FRST+ZEND-ZENN®COS(THETA)

CRS20101
CRS20102
CRS20103
CRS20104

53 ARG=(YCONT(KCY,LL)##A4(3)-YS(LL)-ALAMD(IH,LL)®(XH(T)®e2))/ALAMD(IVCRS20105

1,LL)
IF(ARG)S4646
5 WRITE(P,90) YCONT(KCY,LL)
TJIKCY,LL) =1
CALL DATSWI(6,KJ6)
GO TO (16495)4KJ6
6 XVI1)=SURT(ARG)
TL=42-1
XHUIL)=XH(I)
XVIIL) ==XV(I)
1 CONTINUE
I1F(NSAD(LL))54,54,55
54 XH(11)=0.0
ARGG=(YCONT(KCY,LL)#*A4(3)-YS(LL))/ALAMD(IV,LL)
XVI(11)=5QRT(ARGG)
GO TU Sé
55 XH(11)=ZLIM(IH)e®A4(IH)

CRS201C6
CRS20107
CRS20108
CRS20109
CRS20110
CRS20111
CRS20112
CRS20113
CRS20114
CRS20115
CRS20116
CRS20117
CRS20118
CRS20119
CRS20120
CRS20121
CRS20122

ARG=(YCONT(KCYsLL)®®A4(3)-YS{LL)-ALAMD(IH,LL)®(XH({1)%e2))/ALAMD(IVCRS20123

1,LL)
XV(11)=SQRT(ARG)
56 DO 2 1=12,21
LL1=22-1
11=42-1
XH(I)==XH(LL])
XVII)=xv(LL])
XHUETT)=XH(1)

2 XVI1I)==XxV(I)
XV(31)==xV(11)
XH(31)=XH(11)
IF(NSWCH)31,31,32

32 11=1V
12=1H
DU 33 [=1,4)
XDUM=XH(I)
XH(I)=xV(I)
33 XV(I)=XDUM
GO TO 60
31 Il=IH
12=1v
60 DO 41 I=1,40
L=(KCY-1)e40+1
XP(L)=AVECT(I1,11,LL)#XH(T)+AVECT(I2,11,LL)@XV(I)+XCNTR(I1,LL)
41 YPIL)=AVECT(I1,12,LL)*XH(I)+AVECT(12,12,LL)*XV(I)+XCNTR(I2,LL)
95 IFIKCY=5)40434,34
34 IF(NSAD(LL)-1)35,47,47
47 IF(KCY-10)48,35,35

CRS20124
CRS20125
CRS20126
CRS20127
CRS20128
CRS20129
CRS20130
CRS20131
CRS20132
CRS20133
CRS20134
CRS20135
CRS20136
CRS20137
CRS20138
CrRS20139
CRS20140
CRS20141
CRS20142
CRS20143
CRS520144
CRS20145
CRS20146
CRS20147
CRS20148
CRS20149
CRS20150
CRS20151




48
36
38

39
37

35

9

o

5}

20
19
21

26

49

©w

44

@

1

~

5T
50
58

43
22
59
42
<

15

IF(KCY=5)40,36,40
IF(NSWCH)38,38,39
NSWCH=1

GO TO 37

NSWCH=0

1DUM=TH

IH=1V

IV=IDUM

GO TO 40

JJ=1

DU 96 I=1,5
JI=JJeld(I,LL)
1F(JJ)9,10,9
WRITE(P,83)TITL

GO TO (19,20419) N4

GO TO (21,19),LL
WRITE(P,84)A3
WRITE(P,79) (YCONT(I,4LL),I=1,45)
DO 3 1=1,40

DU 49 J=1,5
L1=(J=1)#40+1
XPL(J)=xP(LL)
YPL(J)=YP(LL)

GO TO (49426449) N4

GO TO (27449)4LL
WRITE(L1'LL)IXP(LL),YP(LL)
CONTINUE

WRITE(P,81) (XP1(J),YPL(J)yJ=1,5)
IFINSADILL))T3,73,44
KK=1

DO 8 I=6,410
KK=KK#TJ(I,LL)
IF(KK)T73,17,73
WRITE(P,B3)TITL

6O TO (50,57450) 4N4

GO TO (58,50),LL
WRITE(P,84)A3
WRITE(P,89) (YCONT(I,LL),1=6,10)
DO 42 [=1,40

DO 59 J=1,5

L1=200+(J-1) #4041
XPL(J)=xP(L1)
YPL(J)=YP(L1)

GO TO (59443,59) 4N&

GO TO (22459)4LL
WRITE(L'LL)XP(LL),YP(LL)
CONTINUE

WRITE(P¢81) (XPLLJ),YPL(J)J=1,5)
DU 62 I=1,3

A4(T)=A3(1)

CONTINUE

CRS20152
CRS20153
CRS20154
CRS20155
CRS20156
CRS20157
CRS20158
CRS20159
CRS20160
CRS20161
CRS20162
CRS20163
CRS20164
CRS20165
CRS20166
CRS20167
CRS20168
CRS20169
CRS20170
CRS20171
CRS20172
CRS20173
CRS20174
CRS20175
CRS20176
CRS20177
CRS20178
CRS20179
CRS20180
CRS20181
CRS20182
CRS20183
CRS20184
CRS20185
CRS20186
CRS20187
CRS20188
CRS20189
CRS20190
CRS20191
CRS20192
CRS20193
CRS20194
CRS20195
CRS20196
CRS20197
CRS20198
CRS20199
CRS20200
CRS20201
CRS202C2



=~ Bl

DU 63 1=1,3

63 A4ll)=A5(1)
IF(JJ)197,91,97
91 WRITE(P,83)TITL

GO TO (92,93,92) N4

93 GO TO (94,92),LL9

92 WRITE(P,84)A3

94 WRITE(P,87) (YCONT(I,LL9),I=1,5)
DO 65 I=1,40
D0 64 J=1,5
Li=(J=-1)=40+1
NN1=XP(L1)/ABS(XP(L1))
NN2=YP(L1)/ABS(YP(LL))
XPL(J)=ABS(XP(LL1))#e(1.,0/A3(1))#NNL
YPL(J)=ABS(YP(LL))##(1.0/A3(2))%NN2

64 WRITE(LLS'L1)XPL(J),YPL(J)

55 WRITE(P,81)(XPL(J),YPL(J),J=1,5)

97 IF(NSAD(LL9))13,13,07

67 IF(KK)13,25,13

25 WRITE(P,83)TITL
GO TO (68,69,68) N4

69 GO TO (70,68),LL9

68 WRITE(P,84)A3

70 WRITE(P,88) [YCONT(I,LL9),I1=6,10)
DO 71 I=1,40
D0 72 J=1,5
L1=200+(J-1)#40+1
NN1=XP(L1)/ABS(XP(L1))
NN2=YP(L1)/ABS(YP(L1))
XP1(J)=ABS(XP(LL1))#we(1.0/A3(1))eNN]1
YPL(J)=ABS(YP(L1))we(1.0/A3(2))=NN2

72 WRITE(LLS'L1)XPL(J),YPL(J)

71 WRITE(P,81) (XPL(J)4YPLIJ),4=1,5)

13 CALL LINK(PRS2)

END
17 bUP

*DELETE ) CRS2
*STORE WS UA CRS2

CRS20203
CRS20204
CRS202C5
CRS20206
CRS20207
CRS20208
CRS202C9
CRS20210
CRS20211
CRS20212
CRS20213
CRS20214
CRS20215
CRS20216
CRS20217
CRS20218
CRS20219
CRS20220
CRS20221
CRS20222
CRS20223
CRS20224
CRS20225
CRS20226
CRS20227
CRS20228
CRS20229
CRS20230
CRS20231
CRS20232
CRS20233
CRS20234
CRS20235
CRS20236
CRS20237
CRS20238
CR520239
CRS20240




/7 JOB
/1 FOR

*LIST
*NAME

ALL
PRS2

#»EXTENDED PRECISION
®*ONE WORD INTEGERS

«10CS
#10CS
*10CS
*10CS

86
85
B84
83
82
81
80

2

v

~
ow

2

-

wn

5

w

6

w

24

(DISK)
(KEYBOARD)
(PLOTTER)
(TYPEWRITER)

- B -

PRS20000
PRS20001
PRS5200C2
PRS20003
PRS20004
PRS20005
PRS20006
PRS20007
PRS20008
PRS20009

COMMON A(100413),B(10042)4V(7),A4(3),SSY,NS,NREPS,TITL(12),IDyA3(3PRS20C10
1) yN4yI,YS(2)yXCNTR(2,2) yALAMD(2,2) yAVECT(2,2,2),YCONT(10,2),NSAD(3PRS20011

2)9ZLIMI2)31J(1042) 4 XP(5) 4 YP(5)4XS(2)4YA(2),UPI(2),4AS(3),YB,L5(5)
DEFINE FILE 1(400464UyKK1)2(400,6,U,KK2)
FORMAT(3X'POWER TRANSFORMATIONS - Al='FB.4"'

FORMAT(12A6)
FORMAT(I13)

FORMAT('TYPE 1 TO CALL EXIT,
FORMAT(1X,' X1 - X2 COORDINATES FOR RESPONSE CONTOURS',10F6.2)

FORMAT(F7.2)
FORMAT(F6.2)

DU 25 I=1,3
AS(I)=A4(I)

GO TO (5,4945) N4
DO 20 I=1,3
A4lT)=A3(1)

N6=1

GO TO 21

DO 22 I=1,3
A4ll)=1.0

N6=2

DO 6 LL=1,N6
IF(NSAD(LL))141,2
NN5=5

GO TO 3

NiN5=10

J=1

DO 53 I=1,NN5
J=Je1J(I,LL)
1IF(J)6,63,6

DO 24 I=1,2
XS(I1)=8.0/ZLIM(I)
UPI(I)=1.0/XS(I)

YA(I)=ZLIM(I)+UPI(I)

CALL SCALE(XS(1)4XS(2)40.0,0.0)

CALL EPLOT(-2,0.0,0.0)

X=ZLIM(1)

Y¥=0.0

DO 11 J=1,9

CALL EPLOT(=1,X,Y)

EOF TO CONTINUE')

PRS20012
PRS20013
PRS20014
PRS20015
PRS20016
PRS20017
PRS20018
PRS20019
PRS520020
PRS20C21
PRS20022
PRS20023
PRS20024
PRS20025
PRS20026
PRS20027
PRS20C28
PRS20029
PRS20030
PRS20031
PRS20032
PRS20033
PRS20034
PRS20035
PRS20036
PRS20037
PRS20038
PRS20039
PRS20040
PRS20041
PRS20042
PRS20043
PRS20044
PRS20045
PRS20046
PRS20047
PRS20C48
PRS20049



»

32

33
11

12
34

35
13

2

<N

47
46

4.

@

2

@

5

>

3

@

30
31

— R

IF(J=-9)4,11,11

Y=Y+UPI(2)

CALL EPLOT(=2,X,Y)
1F(X)32,32,33

X=ZLIM(1)

GNH 10 11

X=0.0

CONTINUE

CALL EPLOT(=24X,Y)

¥=0.0

DU 13 J=1,9

CALL EPLOT(=14X,Y)

X=X-UPI(1)

IF(J=9)12,13,13

CALL EPLOT(=24X,Y)
IF(Y)34,34,35

Y=ZL1M(2)

GO TO 13

Y=0.0

CONTINUE

CALL EPLOT(1,X,Y)

DU 27 J=1,9
Y=UPI(2)*FLOAT(J-1)

CALL ECHAR(-UPI(1),Y,0.1,0.1,0.0)
WRITE(7,81)Y

CALL ECHAR(0.0,YA(2),0.1,0.1,0.0)
WRITE(T485)TITL

GO TO (46,47,46) N4

GO TO (48,46),LL
YB=ZLIM(2)+UPI(2)/3.0

CALL ECHAR(0.NyYB,0.1,40.1,0.0)
WRITE(7,86)A3
YC=ZLIM(2)+UPI(2)/1.5

CALL ECHAR(0.0,YC,0.1,0.1,0.0)
WRITE(7,82) (YCONT(I,LL)4I=14NN5)
DO 28 J=1,9
X==UPI(1)®1.4+UPI (1) #*FLOAT(J)
XA==UPI(2)/5.0
XO=UPI(1)#FLOAT(J=1)

CALL ECHAR(XyXA30.1,0.1,0.0)
WRITE(7,81)X0

DO 44 1=1,NN5
IFLIJ(T,LL))44,54,44

DO 43 J=1,40

K=J+40#(1-1)

READ(LL'K) X, Y
IF(X-ZLIM(1))30,29,38
X=ZLIM(1)

GO TO 29

IF(X)31,29+29

PRS20050
PRS20051
PRS20052
PRS20053
PRS20054
PRS20055
PRS20056
PRS20057
PRS20058
PRS20059
PRS2006C
PRS20061
PRS20062
PRS20063
PRS20G64
PRS20065
PRS20066
PRS200&7
PRS20068
PRS20069
PRS2007C
PRS20071
PRS20072
PRS20073
PRS20074
PRS20075
PRS20076
PRS20077
PRS20078
PRS20079
PRS520080
PRS20081
PRS20082
PRS20083
PRS20084
PRS20085
PRS20086
PRS20087
PRS20088
PRS20089
PRS20090
PRS20091
PRS20092
PRS20093
PRS20094
PRS20095
PR520096
PRS20097
PRS20098
PRS20099
PRS20100




29 IF(Y-ZLIM(2))40,39,42 PRS20101

42 Y=ZLIM(2) PRS20102
GO TO 39 PRS20102

40 IF(Y)41,39,39 PRS20104
41 Y=0.0 PRS20105
39 IF(J-1143,14,15 PRS201C6
14 CALL EPLOT(=2,X,Y) PRS20107
XA=X PRS20108
X0=Y PRS201C9

GO TO 43 PRS20110

15 IF(NSAD(LL))7,7,8 PRS20111
8 IF(J=12)T7,436,10 PRS20112
10 IF(J=31)7,36,7 PRS20113
36 CALL EPLOT(Ll,X,Y) PRS20114
CALL EPLOT(2,X,Y) PRS20115

GO TO 43 PRS20116

7 CALL EPLOT(O,X,Y) PRS20117
43 CONTINUE PRS20118
CALL EPLOT(-1,XA,X0) PRS20119
CALL ECHAR(XA4X040.075,0.075,0.0) PRS20120
WRITE(7,80) YCONT(I,LL) PRS20121

44 CONTINUE PRS20122
XOR=ZLIM(1)+6.,0%UPI(1) PRS20123
CALL EPLOT(1,X0R,0.0) PRS20124

DU 23 [=1,3 PRS20125

23 A4(1)=A3(1) PRS20126
6 CONTINUE PRS20127
DO 26 I=1,3 PRS20128

26 A4(1)=A5(1) PRS20129
GO TO (18,19418) N4 PRS20130

18 WRITE(1,83) PRS20131
READ (6,4384)N5 PRS20132
IF(N5)17,45,17 PRS20133

45 GO TO (51,19452) 4N4 PRS20134
19 IF(ID-98)16417,16 PRS20135
L7 CALL EXIT PRS20136
51 CALL LINK(CRLF2) PRS20137
52 CALL LINK(PRRE2) PRS20138
16 CALL LINK(BOX2) PRS20139
END PRS20140

// DuP PRS20141
*DELETE PRS2 PRS20142

#*STORE WS UA PRS2 PRS20143



// Jom

// FOR

*LIST ALL

*NAME CMLE2
*EXTENDED PRECISION
SUNE WORD INTEGERS

DIMENSION SSXY(7),S5X(7,7),
COMMON Y1(100413),W(10042),
14N4 N5, AN5,NNNN4DDD 4R (75,3)
NL1=N/IREP

K5=1
D=EXP(DDD/FLOAT(N))
ITER=0.0
1F(J3-7)53,53,54

MM=5

Gu TO 2

MM=4

ITER=ITER+1
TFLITER-NNNN)30,30,52
K5=2

00 51 I=1,3
AS(I)=A4(1)
DD=Des(A4(3)-1.)

DO 8 J=1,N1

Y(J)=0.0

DO 8 I=1,IREP
YUJ)=Y(J)+(YL(J,T)mers(3)~]
YY=0.0

DO 32 I=1,N1

YY=YY+Y (1) /N1

DO 24 J=1,7

XX(J)=0.0

DU 1 I=1,N1

00 15 J=1,2
X1(J)=W(I,J)#nAs4(J)
X1(J+2)=X1(J)»X1(J)
X1(5)=X1(1)#X1(2)

DO 1 J=1,5
XX(J)=XX(J)+X1(J)/NL
S$SY=0.0

DO 4 J=1,7
SSXY(J)=0.0

DO 4 K=1,7
55X(J,4K)=0.0

DO 5 I=1,N1

DU 58 J=1,2
XL(J)=W(l,J)weAs(J)
X1(J+2)=Xx1(J)=X1(J)
X1(5)=X1{1)ex1(2)

54

53

~

52
51

@

32

24

15

o)

+

5

SUBRUUTINE CMLE2(K4,ITER,V2,J43)

=60 =

CMLE2000
CMLE2001
CMLE20C2
CMLE2003
CMLE20G4
CMLE2005
CMLE2006
AS5(3),X1(8),Y(100),YY2(100),XX(8) CMLE2007
BIT7)4A4(3)4SSY 4N, IREP, TITL(12),1D,A3(3)CMLE2008
CMLE2009
CMLE2010
CMLE2011
CMLE2012
CMLE2013
CMLE2014
CMLE2015
CMLE2016
CMLE2017
CMLE2018
CMLE2019
CMLE2020
CMLE2021
CMLE2022
CMLE2023
CMLE2024
CMLE2025
CMLE2026
CMLE2027
CMLE2028
CMLE2029
CMLE2030
CMLE2031
CMLE2032
CMLE2033
CMLE2024
CMLE2035
CMLE2036
CMLE2037
CMLE2C38
CMLE2039
CMLE2040
CMLE2041
CMLE2042
CMLE2043
CMLE2044
CMLE2045
CMLE2046
CMLE2047
CMLE2048
CMLE2049

«)/A4(3)/DD/ IREP




~

60

61
62

63

56
55

w

2

o

13
50

26
27

43

4

>

35
42
29

25

<

45

- ) =

DO 7 J=1,IREP
YY2(1)=(YL(T1,J)®®A4(3)=1.)/A4(3)/DO-YY=-V2e(X1(J3)=XX(J3))
SSY=SSY+YY2(1)eYY2(1)

DO 5 J=1,5
1F(J=-J3160,5,61

JJ=J

GU TO 62

JJ=J-1

SSXY(JJ)=SSXY IS+ (Y (T)=YY=V2e(X1(J3)=XX(J3)))elX1(J)=XX(J))
BLJI)=SSXY(JJ)

DO 5 K=1,5
IF(K=-J43)63,5,56

KK=K

GO TO 55

KK=K=1
SSX(JJpKK)=SSXIJJ4KK)+ (X1 (I)=XX(J) )@ (X1(K)=XX(K))
CONTINUE

CALL MATV7(SSX,MM,B,1,DET)
DO 28 J=1,MM
SSY=SSY-B(J)#SSXY(J)*IREP
DO 50 J=1,5

JJ=6-J

1F(JJ=J3)50,13,6
B(JJ)=B(JJ-1)

GO TO 50

BlJJ)=vV2

CONTINUE

GO TO (27426) K5
ITER=ITER-1

RETURN

GO Tu (41,42,41)4N5

GO TO (43443,42,443),K4

DD 35 I=1,N1

Yyatry=yy

DO 44 J=1,2
XL(J)=W(l,sJ)wnAb(J)
XL(J+42)=X1(J) X1 (J)
XL(5)=x1(1)eX1(2)

DO 35 J=1,45
YY2(I)=YY2(1)+B(J)=(X1(J)=XX(J))
GO TO (25925429929) 4K4

GO TO (25425440) 4NS

GO TO (31,431,26431) K4

D0 9 J=1,7

SSXY(J)=0.0

DO 9 K=1,7

SSX(J4K)=0.0

DU 3 I=1,N1

DO 45 J=1,2
X1UJ)=W(I,J)eeAb ()
X1(J+2)=X1(J)ex1(J)

CMLE2050
CMLE2051
CMLE2052
CMLE2053
CMLE2054
CMLE2055
CMLE2056
CMLE2057
CMLE2058
CMLE2059
CMLE2060
CMLE2C61
CMLE2062
CMLE2063
CMLE2064
CMLE2065
CMLE2066
CMLE2067
CMLE2068
CMLE2069
CMLE2070
CMLE2071
CMLE2072
CMLE2073
CMLE2074
CMLE2075
CMLE2076
CMLE2077
CMLE2078
CMLE2079
CMLE2080
CMLE2081
CMLE2082
CMLE2063
CMLE2084
CMLE2085
CMLE2086
CMLE2087
CMLE2088
CMLE2089
CMLE2090
CMLE2091
CMLE2092
CMLE2093
CMLE2094
CMLE2095
CMLE2C96
CMLE2097
CMLE2098
CMLE2099
CMLE2100



46

w

47

48

N
=]

21
23
2

~

16
33
34
31

- 62 =

XL{5)=x1(1)eX1(2)

VO 46 J=1,2
X1(J+5)=(BlJ)@X1(J)+2.08B(J+2)eX1{J+2)+X1(5)*B(5))*ALOGINIT,J))
DO 3 J=6,7

XX(J)=XX(J)+X1(J)/NL

D0 10 I=1,N1

DO 47 J=1,2

X1(J)=W(I,J)eens(d)
X1(J+2)=X1(J)ex1(J)
X1(5)=X1(1)ex1(2)

DO 48 J=1,2
XL(J+5)=(B(J)#X1(J)+2.00B(J+2)#X1(J+2)+X1(5)#B(5))=ALOGIW(I,J))
00 10 J=1,7
SSXY(J)=SSXY(J)+LY(I)=YY)w(XLLJ)=XX(J))
DO 10 K=1,7
SSX(JpKI=SSX(JyK)+ (X1 (J)=XX(J)) (X1 (K)=XX(K))
00 11 J=1,7

B(J)=5SXY(J)

GO TO (17,418,19419),Ké4

CALL MATV7(SSX,74B,1,DET)

00 59 I=1,2

A4(I)=B(I+5)+A4 (1)

D0 49 1=1,2
IF(ABS(B(I+5)/A4(1))-0.001)49,49,14
CONTINUE

GO TO 16

SSXY(6)=SSXY(T)

00 20 J=1,6

SSX(Js6)=S5X(J,7)
SSX(64J)=55X(74J)
SSX(646)=SSX(7,7)

CALL MATV7(SSXy64SSXY,0,DET)

00 21 J=1,6

B(J)=0.0

00 21 K=1,6
BLJ)=B(J)+SSX(JyK)®SSXY(K)

GO TO (22,423) K4

A4(1)=B(6)+A4(1)
[F(ABS(B(6)/A4(1))=-0.001)16,16,14
A4(2)=B6)+A4(2)
IF(ABS(B(6)/A4(2))=0.001)16,16,14
K5=1

GO TO 33

K5=2

GO TO (34,2,34)4N5

GO TO (31,31,2,31),Ké

B(1)=0.0

B(2)=0.0

DO 36 I=1,N1

DO 36 J=1,IRCP
Bl4)=(Y1(I,J)eeA4(3)~1.)/A4(3)/DD

CMLE2101
CMLE2102
CMLE2103
CMLE2104
CMLE2105
CMLE2106
CMLE2107
CMLE2108
CMLE2109
CMLE2110
CMLE2111
CMLE2112
CMLE2113
CMLE2114
CMLE2115
CMLE2116
CMLE2117
CMLE2118
CMLE2119
CMLE2120
CMLE2121
CMLE2122
CMLE2123
CMLE2124
CMLE2125
CMLE2126
CMLE2127
CMLE2128
CMLE2129
CMLE2130
CMLE2131
CMLE2132
CMLE2133
CMLE2134
CMLE2135
CMLE2136
CMLE2137
CMLE2138
CMLE2139
CMLE2140
CMLE2141
CMLE2142
CMLE2143
CMLE2144
CMLE2145
CMLE2146
CMLE2147
CMLE2148
CMLE2149
CMLE2150
CMLE2151




S

B(5)=Y1(I,J)®eA4(3)#ALOGIY1(I,J))/A4(3)/DD
B(6)=B(5)-B(4)/84(3)-B(4)=ALOGI(D)
B(1)=R(1)+B(6)*B(6)

36 Bl2)=B(2)+0(6)e(YY2(1)-B(4))
A4(3)=44(3)+R(2)/BI(1)
IF(ABS((A4(3)~A5(3))/A4(3))-0.001)37,37,38

38 K5=1
G0 TO 2

37 GO TU (2+2439)4N5

39 K5=2
GU TO 2
END

/7 DuP
*DELETE CMLE2
*STORE WS UA CMLE2

CMLE2152
CMLE2153
CMLE2154
CMLE2155
CMLE2156
CMLE2157
CMLE2158
CMLE2159
CMLE2160
CMLE2161
CMLE2162
CMLE2163
CMLE2164
CMLE2165
CMLE2166




// JOB MATV70C0

// FOR MATV7001
“LIST ALL MATV7002
* NAME MATV7 MATV7003
*EXTENDED PRECISION MATV7004
®UNE WORD INTEGERS MATV7005
SUBROUTINE MATV7(A4N,B,M,DETM) MATV7006
DIMENSION IPVOT(T)4A(747)4B(7,1),INDEX(7,7),PIVOT(T7) MATV7007
EQUIVALENCE (TROW,JROW), (ICLUM;JCLUM), (AMAX,T,SWAP) MATV7008
DETM=1.0 MATV7009

DU 20 J=1,N MATVT7OLC

20 IPVOT(J)=0 MATV7011
DO 550 I=1,N MATV7012
AMAX=0.0 MATV7013

DO 105 J=1,4N MATV7014
IF(IPVOT(J)-1)60,105,60 MATV7015

60 DO 100 K=1,N MATV7016
IF(IPVOT(K)~-1)80,100,740 MATV7017

BO IF(ABS(AMAX)-ABS(A(J,K)))B5,100,100 MATV7018
85 IROW=J MATV7019
ICLUM=K MATV702C
AMAX=A(J,K) MATV7021

170 CONTINUE MATV7022
105 CUNTINUE MATV7023
IPVOT(ICLUM)=1PVOT(ICLUM)+1 MATV7024
IF(IROW-ICLUM) 140,260,140 MATV7025

140 DETM=-DETM MATV7026
DO 200 L=1,N MATV7027
SWAP=A(IROW,L) MATV7028
A(TROW,L)=A(ICLUM,L) MATV7029

200 ALICLUM,L)=SWAP MATV7020
IF(M)260,4260,210 MATV7031

210 DO 250 L=1,M MATV7032
SWAP=B (TROW,L) MATV7033
BIIROW,L)=B(ICLUM,L) MATV7034

250 B(ICLUM,L)=5SWAP MATV7035
260 INDEX(T,1)=TROW MATV7036
INDEX(I,2)=ICLUM MATV7037
PIVOT(I)=A(ICLUM,ICLUM) MATV7038
DETM=DETMePIVOT(I) MATV7039
A(ICLUM,ICLUM)=1.0 MATV7040

D0 350 L=1,N MATV7041

350 A(LICLUM,L)=A(ICLUM,L)/PIVOT(I) MATVT7042
1F(M)380,380,360 MATV7043

360 DO 370 L=14M MATV7044
370 B(ICLUM,L)=B(ICLUM,L)/PIVOT(I) MATVT7045
380 DO 550 L1=1,N MATV7046
IF(L1-ICLUM) 400,550,400 MATVT047

400 T=A(L1,ICLUM) MATV7048

A(L1,ICLUM)=0.0 MATV7049
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D0 450 L=1,N
450 A(L1,L)=A(L1,L)=A(ICLUM,L)eT
1F(M)550,550,460
460 DO 500 L=14M
500 B(LlyL)=B(LLyL)=B(ICLUM,L) T
550 CONTINUE
DD 710 I=1,N
L=N+1-1
IF(INDEX(L41)=INDEX(L,2))639,710+630
630 JROW=INDEX(L,1)
JCLUM=INDEX(L,2)
DO 705 K=1,N
SWAP=A(K,JROW)
ALKy JROW) =A (K4 JCLUM)
A(K,JCLUM) =SWAP
705 CONTINUE
710 CONTINUE
740 IF(DETM-0.000001)1750,750,76C
750 DETM=0.0
760 RETURN
END
/7 obup
*DELETE MATVT
«STORE WS UA  MATVT

MATV7050
MATV7051
MATV7052
MATV7053
MATVT054
MATV7055
MATVT056
MATVT057
MATVT058
MATV7059
MATV7060
MATVT061
MATV7062
MATVT7063
MATVT7064
MATV7065
MATVT066
MATVT7067
MATV7068
MATVT7C69
MATV7070
MATV7071
MATVT7072
MATV7073




= A
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// FOR

SLIST ALL

®NAME ORTH2

®EXTENDED PRECISIUN

*ONE WORD INTEGERS
SUBROUTINE ORTH2
INTEGER P,0Q
DIMENSION W(100,5)

ORTH2000
ORTH20C1
ORTH20C2
ORTH2003
ORTH2004
ORTH2005
ORTH2006
ORTH2007
ORTH20C8

COMMON Y(100413)4X(10042),B(7)yA4(3)4SSY4N,IREP,TITL(12),1D,A3(3),0RTH2009

IN4)KySSX2(T757) 4 XX(T7),YY20100)yAS(3),SSXY(T)yX4(2)4YY,X3(2),X1(2)

ORTH2010

BS5 FURMAT('OPOWCR TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.0RTH2011
14* A2 ='FB.4/'0POWER TRANSFORMATION OF DEPENDENT VARIABLE - C ='FORTH2012

28.4) ORTH2013
B4 FORMAT(5E15.5) ORTH2014
83 FURMAT('OCROSS PRODUCT MATRIX'/) ORTH2015
82 FORMAT('ONORMAL ORTHOGONAL POLYNOMIALS'//10X*X1'13X'X2'11X*X1#X1*10RTH2016

10X*X2#X2°10X ' X1#X2") ORTH2017
81 FORMAT('1'12A4) ORTH2018

P=5 ORTH2019
Q=8 ORTH2020
N1=N/IREP ORTH2021
DU 1 I=1,N1 ORTH2022
DO 1 J=1,2 ORTH2023
I wilad)=(X(I,J)eeA&(J)=XX{J))/SQRT(X4(J)) ORTH2024
DU 2 J=1,2 ORTH2025
Xx1(J)=0.0 ORTH2026
X3(J)=0.0 ORTH2027
AA2=A4(J)=2.0 ORTH2028
DO 2 T=1,N1 ORTH2029
X10J)=X1(J)+X(I,J)wenA2 ORTH2030
2 X3(J)=X3(J)+X(14J)waAA2 (X(1,J) ®nA4(J)=XX(J)) ORTH2031
DO 3 I=1,N1 ORTH2032
DO 3 J=1,2 ORTH2033
3 W, J42)=(X(T4J)®X(14J))#®A4 (J)=X1(J)/NL=(X(I,J)®eAL(J)=XX(J))#X3(ORTH2034
1J)/x409) ORTH2035
Lo 4 J=1,2 ORTH2036
X3(J)=0.0 ORTH2037
DO 4 I=1,N1 ORTH2038
4 X3(J)=X3(J)+NW(I,042) %W (],0+2) ORTH2039
WW=0.0 ORTH2040
DO 5 I=1,N1 ORTH2041
WITsS5)=WiT,1)ewll,2) ORTH2042
WHEWW+W(1,5) /N1 ORTH2043
DO 5 J=3,4 ORTH2044
5 WlIyJ)=WlI,J)/SQRT(X3(J=-2)) DRTH2045
DO 7 I=1,5 ORTH2046
SSXY(1)=0.0 ORTH2047
DO 7 J=1,5 ORTH2048
7 S5X2(1,J)=0.0 ORTH2049
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W5=0.0
DO 13 I=1,N1
WET,5)=wll,1)ew(l,2)
WS=W5+ (W(T,5)-WW)ee2
DN 14 I=1,N1
14 Wll,5)=(W(I,5)~WH)/SQORT(W5)
DO 8 I=1,N1
DY 8 J=1,5
SSXY(J)=SSXY(J)+(YY2(I)-YY)eW(I,J)
00 8 J1=1,5
SSX20J,J1)=5SSX2(JyJ1)+W (1, J)eWll,J1)
GO TO (649)4K
50 TO (10,9) N4
WRITE(P,BL)TITL
GO TO (11412),K
12 WRITE(P,85)A4
11 WRITE(P,82)
WRITE(P,84) ((W(I4J)4J=1,5),0=1,N1)
WRITE(P,83)
WRITE(P,84) ((SSX2(14J)4J=145)s1=1,5)
10 RETURN
END
// pur
*DELETE ORTH2
«STORE WS UA  ORTH2

-
w

wo

DORTH2050
ORTH2051
ORTH2052
ORTH2053
ORTH2054
ORTH2055
ORTH2056
ORTH2057
ORTH2058
ORTH2059
ORTH206C
ORTH2061
ORTH2062
ORTH2063
ORTH2064
ORTH2065
ORTH2066
ORTH2067
ORTH2068
ORTH2069
ORTH2C70
ORTH2071
ORTH2072
ORTH2073
ORTH20T74




// JoB
/7 FOR
sLIST
SNAME

£
=3

w N

/1 buP
*DELET
*STNRE

=168 =

ALL
CAN2

*EXTENDED PRECISION
®UNE WORD INTEGERS

SUBROUTINE CAN2(AA,AMBDA,N)
INTEGER P,Q

DIMENSION AA(2,2),AMBDA(2),E(4),D(4)
FORMAT(4X,1245X4E15.6,5X,2E15.6)
P=5

Q=8

NQ=+1

K=1

D0 1 I=1,N

DO 1 J=1,I

E(K)=AALTL,J)

K=K+1

CALL JACUB(E.D4AM3DA,NyNQ)

K=1

00 2 I=1,N

DO 2 J=1,N

AALT,J)=D(K)

K=K+1

00 3 I=1,N
WRITE(P,80)1 AMBDALT) 4 (AA(I,4J)4J=1,N)
RETURN

END

E CAN2
WS UA CAN2

CAN20000
CAN2000G1
CAN20002
CAN20003
CAN200C4
CAN20005
CAN20006
CAN200CT
CAN20008
CAN20009
CAN20010
CAN20011
CAN20012
CAN20013
CAN20014
CAN20015
CAN20016
CAN20017
CAN20018
CAN20019
CAN20020
CAN20021
CAN20022
CAN20023
CAN20024
CAN20025
CAN20026
CAN20C27
CAN20028
CAN20029
CAN20030




// JOB
/7 FOR

eLIST
«NAME
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ALL
JACOB

XTENDED PRECISION

*(ONE WORD INTEGERS

100

1C5
110
115
120

125

135
140
145

150
155

16

)

1S
180

SUBROUTINE JACOB(A,R,C,NAA,NQ)
INTEGER P,Q

DIMENSION A(2),B(2),C(2)
FORMAT(25H EIGENVALUE NOT CONVERGED )
P=5

Q=8

LOOPC=0

NA=NAA

NN=(NA®(NA+1))/2

IF (NO) 120,100,100

K=1

DO 115 I=1,NA

DU 115 J=1,NA
IF(1-J)1105,110,105
B(K)=0.

G0 TO 115

BIK)=1.

K=K+1

SUM=0C.
IF(NA-1)325,310,125

K=1

AMAX=0.

DU 155 I=1,NA

D0 150 J=1,1
IF(I-J)135,145,135
IF(ABS(A(K))-AMAX) 145,145,140
AMAX=ABS (A (K))

TERM=A(K) #A(K)

SUM=SUM+ TERM+TERM

K=K+1

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

K=2

N=0

JD=1

DO 270 J=2,NA

JD=JD+J

JJ=J-1

JACDBROCO
JACOBO001
JACOBOU2
JACOBOC3
JACDBOO4
JACOBOOS
JACOBOGS
JACOBOO7
JACOBOOSB
JACOBOO9
JACOBO10
JACOBO11
JACOBO12
JACDBO13
JACOBO14
JACOBO15
JACOBOl&
JACOBO17
JACOBO18
JACOBO19
JACDBO20
JACOBOZ21
JACOBO22
JACOBG23
JACOBO24
JACOBO25
JACDBOZ6
JACOBO27
JACOBO28
JACOBO29
JACOB030
JACOBO31
JACOBO32
JACOBO033
JACOBO34
JACOBO35
JACOBO36
JACOBO37
JACORO38
JACOBO39
JACOBO40O
JACOBO41
JACDBO42
JACOBO43
JACOBO44
JACODO4S
JACOBO46
JACOBO47
JACOBO48
JACOBO49




195

200

205

220
225

230
24

c

245
250
255

260
265
270

275
280
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1D=0

DO 265 I=1,JJ

10=10D+1
IF(ABSIA(K))~=THRES) 265,265,195
N=N+1
ALPHA=(A(JD)-A(ID))/(2.#A(K))
BETA=1./(1.+ALPHA®ALPHA)
ROOT=1,0+ARS(ALPHA) *ESQRT(BETA)
IF (ALPHA) 205,200,200
$50=0.5BETA/ROOT
CSQ=0.5+R0O0T

GO 10 210
CSQ=0.5*BETA/ROOT
$SQ=0.5#R00T

CC=SQRT(CSQ)

$=-SQRT(55Q)

TWOSC=CCeSe2.
TEMPA=CSQeA(ID)+TWOSC#A(K)+SSQeA(JD)
A(JD)=CSQeA(JD)-TWOSC®A(K)+SSQe=A(ID)
A(ID)=TEMPA

A(K)=0.

KA=JD-J

KB=ID~-1

KC=NA®(I-1)

KD=NA®(J-1)

D0 260 L=1,NA

KC=KC+1

KD=KD+1

TEMPA=CC#B (KC)+S#B(KD)
B(KD)==S#B(KC)+CC#B(KD)
BIKC)=TEMPA
1F(1-L)230,220,245

KB=KB+1

KA=KA+1

G0 TO 260

KB=KB+L-1
IF(J=L)240,4225,250
KA=KA+L-1

GO TO 255

KB=KB+1

KA=KA+]

TEMPA=CC#A (KB)+S#A(KA)
A(KA)==S#A(KB)+CCeA(KA)
A(KB)=TEMPA

CONTINUE

K=K+1

K=K+1

LOOPC=L0O0OPC+1
IF(LOOPC-50)275,305,305
IF(N-NN/8)280,4280,180

IF (THRES-THRSH) 285,300,285

JACOBOS0
JACOBOS1
JACDBOS2
JACOBOS3
JACOBOS4
JACOBOS5S
JACOBOS6
JACOBOS7
JACOBO58
JACOBO59
JACOBOEO
JACOBO61
JACOBO6K2
JACORO63
JACOBO64
JACDBGES
JACDBO6S
JACDBU6?
JACOBO6S
JACOBO69
JACDBO70
JACDBOT1
JACOBO72
JACDBO73
JACOBO74
JACOBO75
JACOBO76
JACOBO77
JACOBRO78
JACOBOT79
JACOBO8O
JACOBOB1
JACOBOB2
JACOB083
JACOBO84
JACOROBS
JACOBOBE
JACOBO8B7
JACOBOBS
JACOBOE9
JACDBO90
JACOBOY91
JACOBC92
JACOBO93
JACOBO94
JACOBO9S
JACDBO96
JACOBO97
JACOBO98
JACUBO99
JACOB100




SR il
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285 THRES=THRSH/3. JACOB10O1
IF(THRES-THRSH)295,180,180 JACOB1G2
295 THRES=THRSH JACOB103
GU TO 180 JACDBL04
300 IF(N)180,310,180 JACOB1CS
305 WRITE(P,901) JACOB106
310 LL=0 Jacoslo7
D0 320 L=1,NA Jacos1lous
LL=LL+L JACOB109
320 C(L)=A(LL) JACOB110
325 RETURN JACOB111
END JACOB112
// bup JACOB113
*DELLTE JACOB JACOB114

*STORE WS UA  JACOE JACOB11S
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/7 Joe CONPLOCO
/7 FOR CONPLOOL
«LIST ALL CONPLOG2
*ONE WORD INTEGERS CONPLOO3
“EXTENDED PRECISIUN CONPLOG4
*1UCS(2501 READER) CONPLOUS
#10CS(1403 PRINTER) CONPLOOS
*NAMC CONPL CONPLOCT
C CONPLOOSB

OGO NOCONOONCOONNONO0COa00000

THIS PROGRAM LISTS POINTS ON THE TWO-DIMENSIONAL LIKELIHOOD SURFACECONPLOOS
FOR POWER TRANSFORMATIONS OF THE INDEPENDENT VARIABLES IN A TWO-FACTORCONPLO10O
NORMAL THEORY RESPONSE SURFACC ANALYSIS (BOX2). A FIXED POWER TRANS CONPLOLL

FORMATION OF THE RESPONSE MAY BE SUPPLIED. CONPLO12
CONPLOL3

THE DATA DECK FOR BOX2 MAY BE USED. CONPLO14
CONPLO1S

SUBROUTINE CALLED CONPLOL1E
CONPLOLT

MATV7 - INVERTS MATRICES CONPLO1B
CONPLO1S

MAKEUP OF DATA DECK CONPLO20
CONPLO21

1.TITLLC CARD - (12A6) CONPLD22
2.CONTROL CARD - (1X4212,4F5.3,6X,F5.3,13) CONPLCZ3
12 - NUMBER OF TREATMENT COMRINATIONS CONPLO24

12 - NUMBER OF OBSERVATION SETS CONPLO25

2F5.3 - ESTIMATES OF POWER PARAMETERS FOR INDEPEDENT VARIABLES CONPLO26
5.3 = FIXCD VALUE OF POWER TRANSFORMATION OF DEPENDENT VARIABLE CONPLO27

F5.3 - HALF SIZE OF INTERVAL AROUND GIVEN ESTIMATES CONPLOZB

13 - NUMBER OF VALUES OF EACH TRANSFORMATION USED - SUGGEST 10 - COUNPLO29
SQUARE NF THIS GIVES NUMBER OF POINTS LISTED CONPLO30O
3.TREATMENT COMBINATIONS IN PAIRS - (16F5.3) CONPLO31
4.DATA - SETS OF NRSERVATIONS FOR EACH TREATMENT COMBINATION CONPLO32
ONE SET PER CARD - (13F6.3) CONPLD33
5499 IN COLS.79-80 INDICATES END UF DATA, ANOTHER DECK TO FOLLOW CONPLO34
98 IN COLS.79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK CONPLO35
6.REPEAT 1. TO 5. AS REOQUIRED CONPLO36
CONPLC37

DIMENSION Y(100413),X1(10042),X(10046),TITL(12),AA(3),Y1(13),X4(2)CONPLO3B
LyA(2)4S(T)4SS(Ty7)4SS1110),A4(10,2) CONPLO39

90 FORMAT(29HOPOINTS ON LIKELIHDOD SURFACE) CONPLO40
B89 FORMAT('0 VARIABLES FITTED'//17X16HOBSERVATION SETS/4X2HX15X2HXCONPLO41
122X13(3x12,42X)) CONPLO42

88 FORMAT(10F12.5/10F12.5/10E12.4/) CONPLO43
B7 FORMAT(1X2F7.3,13F7.2) CONPLO44
86 FORMAT(23HOCONSTANT ADDED Y + FB8.3/5H0AL =F6.3,6H A2 =F6.3,5H CONPLO4S
1 C =F6.3) CONPLO46

85 FURMAT(66HOINCORRECT NUMBER OF OBSERVATION SETS = SKIPPING TO NEXTCONPLO47
1 DATA DECK) CONPLO48B

84 FORMAT(16F5.3) CONPLO49
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83 FORMAT(1Xy212+4F5.3,6X,F5.3,13) CONPLOSO
B2 FORMAT(1H112A6) CONPLOS1
Bl FORMAT(13F6.3,12) CONPLOS52
B0 FORMAT(12A6) CONPLOS3
M=5 CONPLOS54
L=8 CONPLOSS

5 READ(L+B0)TITL CONPLOS56
READ(Ly83)NL1,TREP,CONST,AA,ANG N4 CONPLOS57
READ(Ly84) ((XL(I4J)4J=1,42),1=1,4N1) CONPLOSB
1=0 CONPLOS59

22 I=1+1 CONPLO6O
READ(L,81)Y1,ID CONPLO6L
IF(IND-98)9,23,23 CONPLGE2

9 DO 12 II=1,IREP CONPLO63
12 YUI,I1)=YLIII)+CONST CONPLOG64
GO TO 22 CONPLO6S

23 IF(N1-T141)2,4,2 CONPLO66
2 WRITE(M,85) CONPLOGT
IF(ID-98)5,6,5 CONPLOG6B

6 CALL EXIT CONPLO69
4 N=N1eIREP CONPLOT70
WRITE(M,B2)TITL CONPLOT71
WRITE(MyB6)CONST,AA CONPLOT2
WRITE(MyB9) (1,1=1,IREP) CONPLO73

DO 29 I=1,N1 CONPLOT74

29 WRITE(MyBT7)XL(I41)4X1(T,42)5(Y(I,J),J=1,IREP) CONPLOT75
DO 8 I=1,N1 CONPLO76

8 x(I,1)=1.0 CONPLO77
L0 3 I=1,N1 CONPLOT7B

DO 3 J=1,IREP CONPLOT9

3 Y(I,J)=Y(I,J)esAA(3) CONPLO3BO
DO 18 I=1,N1 CONPLOSBIL

DO 19 J=2,3 CONPLCB2
X(I5J)=X1(I,J-1)weAA(J-1) CONPLOB3

19 X(I1,J42)=X(1,J)eX(1,J) CONPLCB4
18 X(1,6)=X(1,2)%X{[,43) CONPLGBS
DO 20 I=1,6 CONPLOBE
$(11=0.0 CONPLOBT

DU 20 J=1,6 CONPLOBS

20 SS(1,J)=0.0 CONPLOBY
DO 21 I=1,N1 CONPLO90O

DO 21 I1=1,6 CONPLO9L

DO 24 J=1,IREP CONPLO92

24 SUIL)=S(IL)I+X(I,11)eY(I,J) CONPLOS93
DO 21 J1=1,+6 CONPLO94

21 SS(ILlsJ1)=SSITL4J1)+X(I,11)eX(I,J1)®IREP CONPLG9S
CALL MATVT(SS464S41,DET) CONPLO96
$53=0.0 CONPLO97

DO 25 I=1,4N1 CONPLOSR

DO 25 J=1,IREP CONPLO99

U=Y(1,J) CONPL100O



26
25

1
1

1
1

2

3

~

1
0

w

w

s

7
6

)

=)

-

~

DO 26 J1=1,6
U=U=-S(JL)#Xx(1,J1)
$S3=553+U»U

A(T)-AN4
A(L)=2,0%(AALT)=X4(1))
WRITE(M,82)TITL

WRITE (M,90)

KK=0

KKK=0

DO 1 II=1,N&

DD 1 JJ=1,N4

KK=KK+1

KKK=KKK+1
A4(KKy1)=(1I~-1)#A(1)/FLOAT(N4=1)+X4(1)
A4(KKy2)=(JJ=1)®A(2)/FLOAT(N4=1)+X4(2)
D0 10 I=1,N1

00 11 J=1,2

X({LgJ+1)=X1(14J) ®#aA4(KKyJ)
X(LgJ+3)=X(14J¢1)aX(1,J¢1)
X(I,6)=X(1,2)%X(1,3)

DO 13 I=1,6

S(I)=0.0

D0 13 J=1,6

§5(1,J)=0.0

DU 14 I=1,Nl

DO 14 11=1,6

DO 15 J=1,IREP
SUIL)=S(IL)I+X(T41L)#Y([,J)

DO 14 J1=1,6
SS(I19J1)=SS(IL1,J1)+X(I,11)#X(I,J1)*IREP
CALL MATVT(SS,64S,1,DET)

55Y=0.0

DO 16 I=1,N1

DO 16 J=1,IREP

U=Y(I,J)

DO 17 J1=1,6

UsU=-S(J1)#X(1,J1)

SSY=SSY+UsU

SSL(KK)=(SS3/SSY)#» (FLOAT(N)/2.0)
IF(KK=10)1,27,27

WRITE(My88) ((A4(T1,J),1=1,10),J=142),(SS1(K),K=1,10)

KK=0
IF(KKK=130)1,1,30
WRITE(M,82)TITL
WRITE(M,90)

KKK=0

CONTINUE
IF(KK)31,31,32
KK1=KK+1

DO 33 I=KK1,10

CONPL1O1
CONPL102
CONPL10O3
CONPL104
CONPL1CS
CONPL1G6
CONPL1O7
CONPLLCB
CONPL109
CONPL110O
CONPL111
CONPL112
CONPL113
CONPL114
CONPL115
CONPL116
CONPL117
CONPL118
CONPL119
CONPL120
CONPL121
CONPL122
CONPL123
CONPL124
CONPL125
CONPL126
CONPL127
CONPL128
CONPL129
CONPL130
CONPL131
CONPL132
CONPL133
CONPL134
CONPL135
CONPL136
CONPL137
CONPL138
CONPL139
CONPL140
CONPL141
CONPL142
CONPL143
CONPL144
CONPL145
CONPL146
CONPL14T
CONPL14E
CONPL149
CONPL150
CONPL1S1
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DO 33 J=1,2

A4(1,J4)=0.0
33 SS1(1)=0.0

WRITE(M,88) ((A4(1,4),1=1,10),J=1,42),(SS1(K),K=1,10)
31 IF(1D=-98)5,6,5

END
/7 bup
*DELETE CONPL
*STORE WS UA CONPL

CONPL152
CONPL153
CONPL154
CONPL155
CONPL156
CONPL157
CONPL1S8
CONPL159
CONPL160
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// JoB BOX30000
// FOR BOX30001
«LIST ALL BOX30002
*NAME BUX3 BOX30003
*EXTENDED PRECISION BOX30004
*0ONE WORD INTEGERS BOX30005
*»1OCS(DISK) BOX30006
#]10CS(1403 PRINTER) BOX30007
«10CS(2501 READER) BOX30078

B0X30009

THIS PROGRAM ANALYZES THE DATA FROM RESPONSE SURFACE EXPERIMENTS BOX30010
WHEN THREE FACTORS ARE MEASURED. OPTIONS ALLOW CALCULATION OF MAXIMUMBOX30011
LIKELIHOOD ESTIMATES OF POWER TRANSFORMATIONS OF BOTH INDEPENDENT AND BOX30012

[
(4

4

c

C DEPENDENT VARIABLES, AND THE PLOTTING OF THEIR MAXIMIZED RELATIVE 80X30013
C LIKELIHOOD GRAPHS, AS A MEASURE OF THE PRECISION OF THE ESTIMATES. BOX30014
C THE DATA IS THEN SUBJECTED TO ANALYSIS OF VARIANCE, USING ORTHOGONAL BOX30015
C POLYNOMIALS, AND CANONICAL ANALYSIS, AND SPECIFIED CONTNURS BOX30016
C OF THE DEPENDENT VARIABLE ARE PLOTTED AS SLICES THROUGH THE CENTRE OF BOX30017
C THE SURFACE, BOTH WITHOUT AND WITH TRANSFORMATION. BOX30016&
c BOX30019
c OPTIONS ALLOW THE CALCULATION OF MAXIMUM RELATIVE LIKELIHOOD BOX30020
C GRAPHS FOR THE B(J) COEFFICIENTS IN THE NON-LINEAR CASE, AND FOR THE BOX30021
C X(I) COORDINATES OF THE CENTRE. BOX30022
(+ BOX30023
c UP TO 99 POINTS IN THE FACTOR SPACE (TREATMENT COMBINATIONS) ARE BOX30024
C ALLOWED, WITH UP TO 10 OBSERVATIONS AT EACH POINT (OBSERVATION SETS). BUX30025
C BOX30026
c NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED BOX30027
c B80X30028
C TO TRY OTHER VALUES OF THE POWER TRANSFORMATIONS THAN THE ML BOX30029
C ESTIMATES, USE CRLF3. B0OX30030
(4 BOX30031
c TO TRY OTHER RESPONSE EQUATIONS WITH SOME B(J)=0, USE PRRE3 BOX30032
c B0X30033
c TO TRY OTHER SLICES THAN THROUGH THE RESPONSE SURFACE CENTRE, USE BOX30034
C SRS3. BOX30035
c BOX30036
C LINKS CALLED BOX30037
C BOX30038
€ SUBROUTINES CALLED BOX30039
c BOX30040
C CMLE3 - CALCULATES ML AND RML ESTIMATES BOX30041
C MATV - INVERTS MATRICES BOX30042
C CAN3 - DIAGONALIZES MATRICES BOX30043
C JACUB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES BOX30044
C BOX30045
c OPTIONS BOX30046
c BOX30C47
C PBOX3 - CALCULATES ML ESTIMATES AND POINTS FOR THE MLR GRAPHS BOX30048
c

PMLR3 - PLOTS MLR GRAPHS OF THE POWER TRANSFORMATIONS BOX30049
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CPAR3 - CALCULATES POINTS FOR THE MLR GRAPHS OF B(J) IN THE BOX30050

NON-LINEAR CASE BOX30051
PPAR3 - PLOTS MLR GRAPHS OF THE B(J) COEFFICIENTS BOX30052
INFO3 - CALULATES INFORMATION AND VARIANCE-COVARIANCE MATRICES BOX30053
ANVA3 - PERFORMS ANALYSIS OF VARIANCE BOX30054
COEF3 - CALCULATES AND PLOTS POINTS FOR MLR GRAPHS OF THE B(J) BOX30055

COEFFICIENTS B0OX30056
EIGN3 - PERFORMS CANONICAL ANALYSIS BOX30057
CENT3 - CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE BOX30058

COORDINATES BOX30059
PCNT3 - PLOTS MLR GRAPHS OF THE CNORDINATES OF THE RESPONSE CENTRE BOX30060
SLIC3 - CALCULATES EIGENVALUES AND VECTORS FOR SLICES NF RESPONSE B0OX30061

SURFACE BOX30062
CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS B0OX30063
PRS3 = PLOTS RESPONSE SURFACE CONTNURS BOX30064

BOX30065

SWITCH 10 up PLOT RESPONSE SURFACE CONTOURS BOX30066

SWITCH up PLOT MAXIMUM LIKELIHOOD RATIOS OF POWER TRANSFORMATIONSBOX30067

SWITCH 8 up PLOT MAXIMUM LIKCLIHOOD RATIOS OF B(J) COEFFICIENTS BOX30068

SWITCH 7 uP PLOT MAXIMUM LIKELIHOOD RATIOS OF THE CENTRE BOX30069

COORDINATES B80X30070

SWITCH 6 upP ENTER ALTERNATE CONTOUR LEVELS IF IMAGINARY POINT FOUNDBUX30071

WHEN PLOTTING CONTODURS BOX30072

BOX30073

MAKEUP OF DATA DECK BOX30074
BOX30075

1.TITLE CARD FIRST = (12A6) BUX30076
2.CONTROL CARD - (11,212,5F5.3,4213,F5.3,13) BOX30077
I1 - OPTION =- 0 - POWER TRANS. FOR IND. AND DEP. VARIABLES B0OX30078

1 - POWER TRANS. FOR IND. VARIABLES ONLY BOX30079

2 - POWER TRANS. FOR DEP. VARIABLE ONLY BOX30080

I2 - NUMBER OF TREATMENT COMBINATIONS B0OX30081

12 - NUMBER OF OBSERVATION SETS BOX30082
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y ROX30083
4F5.3 - INITIAL ESTIMATES OF PARAMETERS - Al,A2,A3,C BOX30084

0.0 YIELDS NATURAL LOG TRANSFORMATION BOX30085

+100. YIELDS POSITIVE EXPONENTIAL TRANSFORMATION BOX30C86

~100. YIELDS NEGATIVC EXPONENTIAL TRANSFORMATION BOX30067

I3 - MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR ML ESTIMATE 80X30088

THE FOLLOWING REQUIRED ONLY WITH OPTION 9 BOX30089

13 - MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR POINTS OF LIKELIHOODBOX30090
RAPH BOX30091

F5.3 - HALF SIZE OF INTERVAL TO BE PLOTTED AROUND MAXIMUM - B0X30092

= SUGGEST 2.5 BOX30093
I3 - NUMBER OF POINTS TO BE PLOTTED (MAX= 75) BOX30094
3.TREATMENT COMBINATIONS IN TRIPLETS - (16F5.3) BOX30095
4.DATA - SETS OF DRSERVATIONS FOR EACH TREATMENT COMBINATION BOX30096
ONE SET PER CARD - (10F6.3) B0X30097
5.99 IN COLS. 79-B0 INDICATES END OF DATA, ANOTHER DECK TO FOLLOW B0OX30098

98 IN COLS.

79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK BOX30099

b5.1F OPTION 10 IS USED, CONTROL CARD - (13F6.2) 80X30100
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10F6.2 - 10 CONTOUR LEVELS IN UNITS OF THE DEPENDENT VARIABLE B0X30101
3F6.2 - 3 FACTOR LIMITS FOR PLOTTING IN UNITS OF THE INDEPENDENT BOX30102
VARIABLLCS BOX30103
T.REPCAT 1. TO 6. AS REQUIRED BOX30104
BOX301CS

STATION PLOTTER PCN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWBUX301U6
PAPER BOX30107
BOXx301C8

INTEGER P,Q BOX30109
COMMON Y(100,19) 4X(100,3),B(12)4A4(4)4SSY,N, IREP,TITL(12),1D,A3(4)BOX30110
L14N4 N5 ANG yNNNN,D,AA(4) 4 CONST BOX30111
DEFINE FILE 21(320,6,U,KK1) BOX3C112

A8 FORMAT(50HCZERO Y OBSERVATION - PROCEEDING TO NEXT DATA DECK///) BGX30113
37 FORMAT(S50HOZERO X OBSERVATION - PROCEEDING TO NEXT DATA DECK///) BOX3011l4
86 FORMAT('OCONSTANT ADDED Y + 'F5.3/'0INITIAL ESTIMATES'//TX'A1'1B0X30115

13X'A2'13X'A3'13X'C*'/4E15.7/) BOX30116
85 FORMAT(' INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DBOX30117
1ATA DECK'//7) BOX30118
64 FORMAT(16F5.3) B0OX30119
83 FORMAT(I1,21245F5.3,213,F5.3,13) BOX30126
B2 FORMAT('1'12A6) BOX30121
81 FORMAT(10F6.3,18X,12) BOX30122
90 FORMAT(12A6) B80X30123
79 FORMAT(6E15.5,16) BOX30124
78 FORMAT('UMAXIMUM LIKELIHOOD ESTIMATES®//7X'AL1'13X*A2*13X'A3'13X'C'BOX30125
114X*'SSD'10X*ITER ALLOWED'/SEL15.7,217/) BOX30126
77 FORMAT(*0'6X'AL'13X"A2'13X"A3'13X'C* 14X SSD' 13X 'RYOX ' [TER') B0OX30127
P=5 BOX30128
Q=8 BOX30129
vV2=0.0 B0X30130
J3=13 BOX30131

5 READ(Q,80)TITL B0X30132
WRITE(P,B2)TITL B0X30133
READ(Q+83)NS5 N1, IREP,CONSTAA,N10,N11,AN4,N& BOX30134
TF(N4=75)24,424,25 BOX30135

25 N4=75 BOX30136
24 WRITE(P,B6)CONST,AA BOX30137
N5=N5+1 BOX30138
READ(Q+84) ((X(I4J)4J=1,3),1=1,N1) B0X30139
1=0 B0OX30140

22 I=1+1 BOX30141
READ(0,81) (Y(T4J)4J=1,10),1D BOX30142
IF(1D-98)9,23,23 BOX30143

9 DO 39 J=1,IREP BOX30144
39 Y(I,4J)=Y(I,J)+CONST BOX30145
60 TO 22 BOX30146

23 N2=1-1 BOX30147
TF(NL=N2)244,2 BOX30148

2 WRITE(P,85) BOX30149
44 TF(ID-98)45,6,45 B80X30150

45 CALL DATSW(10,J10) BOX30151
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GO TO (46,45),J10 B0OX30152
46 READ(Q,81)R B0X30153
BOX30154

6 CALL EXIT BOX30155
4 N=N1eIREP BOX30156
DO 40 I=1,N1 BOX30157

D0 41 J=1,3 BOX30158
TF(X(T4J))42,442,41 BOX30159

41 CONTINUE BOX30160
DO 40 J=1,IREP B0X30161
TFLY(1,J))43,43,40 B80Xx30162

40 CONTINUE BOX30163
GO TO 47 BOX30164
42 WRITELP,B87) B0X30165
GO TO 44 BOX30166
43 WRITE(P,88) BOX30167
GO TO 44 BOX30168
47 DU 16 J=1,3 BOX30169
IF(AA(J) 126,417,426 BOX30170

17 DO 18 I=1,N1 B0X30171
18 X(1,J)=ALOG(X(I,J)) B0OX30172
GO TO 29 BOX30173
26 IF(ABS(AA(J))=100.0)16,27,16 BOX30174
27 DU 28 I=1,N1 BOX30175
28 X(1,J)=EXP(AA(J)@X(1,J)/100.) BOX30176
29 AALJ)=1.0 BOX30177
16 CONTINUE BOX30178
IF(AA(4))19,420,19 BOX30179

20 DO 21 I=1,N1 BOX30180
DO 21 J=1,IREP BOX30181
21 YUI,J)=ALOG(Y(I,J)) B80X30182
60 TO 33 BOX30183

19 IF(ABS(AA(4))-100.)31,30,31 BOX30184
30 DO 32 I=1,4N1 BOX30185
DO 32 J=1,IREP BOX30186

32 Y(I,J)=EXP(AA(4)eY(],J)/100.) BOX30187
33 AA(4)=1.0 BOX30188
31 D=0.0 BOX30189
DO 15 I=1,Nl BOX30190
00 15 J=1,IREP BOX30191
15 D=D+ALOG(Y(I,J)) B0OX30192
DO 7 J=1,4 BOX30193

7 A4(J)=AALJ) BOX30194
NNNN=N10 BOX30195
CALL CMLE3(5,1TER,V2,J3) BOX30196
WRITE(P,78)A%4,SSY,ITER,NNNN BOX30197
DO 3 J=1,4 B80X30198

3 A3(J)=A4()) B0X30199
CALL DATSW(9,J9) B0X30200
GO TO (13,12),J9 B0X30201
12 CALL DATSW(8,J8) B0X30202
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GO TO (34,35),J8

CALL LINKI(CPAR3)

N4=2

CALL LINK(INFO3)
SSY1=5SY

ANS=N&~1

DO 1 J=1,4

GO TO (10,10,10,11),4J
GO TO (14,14,1),4N5

GO TO (1441414),4N5
WRITE(P,7T7)
X4=A3(J)-ANG
A=2.0%(A3(J)-%4)

DU 8 JJ=1,4
A4(JJ)=A3(J))

DO 38 I=1,N4

DU 36 K=1l,4
IF(ABS(A4(K))=5.0)36,36,37
A4(K)=A3(K)

CUNTINUE
A4(J)=1=A/ANS+X4~A/ANS
NNNN=N11

CALL CMLE3(J4ITER,V2,43)
R=N®ALOG(SSY1/SSY)/2.0
R=EXP(R)
WRITE(P,79)A4,SSY,R,ITER
K=(J=1)8N4+]
WRITE(21'K)R

CONTINUE

CONTINUE

CALL LINK(PMLR3)

END

*DELETE BOX3

#STORE

WS UA BOX3
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B0X302C3
BOX30204
BOX30205
BOX30206
BOX30207
B0Xx30208
80X30209
BOX3021G
B0X30211
B80X30212
BOX30213
BOX30214
BOX30215
BOX30216
BOX30217
BOX30218
B0X30219
BOX30220
B0X30221
BOX30222
BOX30223
B0OX30224
BOX30225
BOX30226
BOX30227
BOX30228
B0OX30229
BOX30230
B0X30231
B0OX30232
B0X30233
BOX30234
BOX30235
BOX30236
BOX30237




// JOB

// FOR

*LIST ALL

«NAME CRLF3
*EXTENDED PRECISION
*ONE WORD INTEGERS
«IOCS(KEYBOARD)
*IOCS(TYPEWRITER)
*10CS(1403 PRINTER)
#10CS(2501 READER)

THIS PROGRAM IS DESIGNED FOR COMPLETE CONSOLE CONTROL.
THIS PROGRAM ANALYZES DATA IN THE SAME MANNER AS BOX3, BUT ONLY

CONSOLE TYPCWRITER. THE RELATIVE LIKELIHOOD OF THESE TEST VALUES,
COMPARED WITH THE MAXIMUM LIKCLIHOOD ESTIMATES, IS CALCULATED.

ANY LIKELY VALUES SELECTED FROM THESE. SEE BOX3 FOR DETAILS OF THE
ANALYSIS.

PREDICTED VALUES OF THE RESPONSE VARITABLE MAY BY CALCULATED FOR
FROM GIVEN FACTOR VALUES AND VICE VERSA. FORMAT(F15.5)
NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED
LINKS CALLED

CRLF3 - CALCULATES RELATIVE LIKELIHOODS OF VARIOUS TEST VALUES OF
TRANSFORMS

INFO3 - CALULATES INFORMATION AND VARIANCE-COVARIANCE MATRICES
ANVA3 - PERFORMS ANALYSIS OF VARIANCE

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

EIGN3 - PERFORMS CANONICAL ANALYSIS

CENT3 = CALCULATES POINTS FOR THE MLR GRAPHS OF THE CENTRE

COORDINATES

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

PRS3 = PLOTS RESPONSE SURFACE CONTOURS

SUBROUTINES CALLED
MATV = INVERTS MATRICES
CAN3 - DIAGONALIZES MATRICES
JACUB = CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

OPTIONS
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FOR TEST VALUES OF THE POWER TRANSFORMATIONS WHICH ARE ENTERED ON THE

VARIOUS TEST VALUES MAY BE ENTERED, AND THE COMPLETE ANALYSIS DONE ON

CRLF3000
CRLF3001
CRLF3002
CRLF3003
CRLF3004
CRLF3005
CRLF3006
CRLF3007
CRLF3008
CRLF3009
CRLF3010
CRLF3011
CRLF3012
CRLF3013
CRLF3014
CRLF3015
CRLF3016
CRLF3017
CRLF3018
CRLF3019
CRLF3020
CRLF3021

ANY SPECIFIED FACTOR VALUES. THE CANONICAL VARIABLES MAY BE CALCULATEDCRLF3022

CRLF3023
CRLF3024
CRLF3025
CRLF3026
CRLF3027
CRLF3028
CRLF3029
CRLF3030
CRLF3031
CRLF3032
CRLF3033
CRLF3034
CRLF3035
CRLF3036
CRLF3037
CRLF3038
CRLF3039
CRLF3040
CRLF3041
CRLF3042
CRLF3043
CRLF3044
CRLF3045
CRLF3046
CRLF3047
CRLF3048
CRLF3049
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SWITCH 10 UP - PLOT RESPONSE SURFACE CONTOURS CRLF3050
SWITCH 8 UP - PLOT MAXIMUM LIKELTHOOD RATIOS OF B(J) COEFFICIENTS CRLF3051
SWITCH 7 UP - PLOT MAXIMUM LIKELIHDOD RATIOS OF THE CENTRE CRLF3052
COORDINATES CRLF3053

SWITCH 6 UP - ENTER ALTERNATC CONTOUR LEVELS IF IMAGINARY POINT FOUNDCRLF3054
WHEN PLOTTING CONTOURS CRLF3055

CRLF3056

MAKEUP OF DATA DECK CRLF3057
CRLF3058

1.TITLE CARD FIRST - (12A6) CRLF3059
2.CONTROL CARD - (1X,4212,F5.3) CRLF3060
12 = NUMBER OF TREATMENT COMBINATIONS CRLF3061

12 - NUMBER OF OBSERVATION SETS CRLF3062
F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y CRLF3063
3.TREATMENT COMBINATIONS IN TRIPLETS - (16F5.3) CRLF3064
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION CRLF3065
ONE SET PER CARD - (10F6.3) CRLF3066
5«93 OR 99 IN COLS. 79-80 INDICATES END OF DATA CRLF3067
6.REPEAT 1. TO 5. AS REQUIRED CRLF3068
CRLF3069

STATION PLOTTER PCN EXACTLY l.4 INCHES FROM THE RIGHT EDGE OF NARROWCRLF3070
PAPLR CRLF3071
CRLF3072

INTEGFR P,Q CRLF3073
DIMENSION EVA(12)4EVE(12412),22(3),X3(3),XS(3),X4(12) CRLF30G74
COMMON Y(100,410) ¢X(10043),8(12),A4(4),SSY14N,IREP,TITL(12),1D,A3(4CRLF3075
1)sN4yX1(10),SSXY(10),YYL1(100),55X(12,12) CRLF3076
COMMON Y2(100,10) CRLF3077
EQUIVALENCE (X3(1),4X4(1)) CRLF3078

99 FORMAT('TYPE IN X1, X2 AND X3 IN UNTRANSFORMED UNITS') CRLF3079
98 FORMAT('CX VARIABLES CALCULATED FROM CANONICAL VARIABLES') CRLF3080
97 FORMAT('TYPE IN Z1, 22 AND 23') CRLF3081
96 FORMAT('TYPE IN EIGENVALUES AND -VECTORS BY ROWS AS IN PRINTOUT') CRLF3082
95 FORMAT(4E15.5) CRLF3083
94 FORMAT('OPREDICTED VALUE OF Y FUR GIVEN X1, X2 AND X3'/'0'7X'Y'13XCRLF3084
L'X1'13X*X2°13X'X3") CRLF3085

93 FURMAT('OVALUES OF B(J) COEFFICIENTS'/10E12.5) CRLF3066
92 FORMAT('OTEST VALUES OF POWER TRANSFORMATIONS'/'O'6X'Al'13X'A2'13XCRLF3087
1'A3'13X'C'/4E15.5) CRLF3088

91 FORMAT('TYPE IN VALUES OF X1, X2 AND X3') CRLF3089
90 FORMAT(I2) CRLF3090
89 FURMAT('TYPE IN NUMBER OF VALUES OF Y TO BE PREDICTED 12 FORMAT')CRLF3091
88 FORMAT('OCONSTANT ADDED Yo 'ET3) CRLF3092
87 FORMAT(*INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DACRLF3093
1TA DECK') CRLF3094

86 FORMAT(16F5.3) CRLF3095

85 FORMAT('IF RELATIVE LIKELIHOOD IS SATISFACTORY, PRESS EOF'/ 'IF NOCRLF3096
1T, TYPE 1 TO TRY NEW TEST VALUES, -1 TO READ MORE DATA DR CALL EXICRLF3097
232 CRLF3098

84 FORMAT('OTEST VALUES OF POWER TRANSFORMATIONS'/'O'6X'A1'13X'A2'13XCRLF3099
1'A3'13X'C'14X"SSD*13X'R*/6E15.5) CRLF3100
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83 FORMAT('OMAXIMUM LIKELIHOOD ESTIMATES'//7X'AL'13X*A2*13X'A3'13X'C'CRLF3101

114X'SSD*/5E15.5) CRLF3102
82 FORMAT('1'12A6) CRLF3103
81 FORMAT(10F6.3,18X,12) CRLF3104
B0 FORMAT(12A6) CRLF3105

79 FURMAT('TYPE IN THREE MAXIMUM LIKELIHOOD ESTIMATES OF POWER TRANSFCRLF3106
10RMATIONS FOR INDEPENDENT VARIABLES'/'THEN, ONE ML ESTIMATE FOR DECRLF3107

ZPENDENT VARIABLE') CRLF3108
78 FORMAT(1X,212,4F5.3) CRLF3109
77 FORMAT('TYPE 1 TO READ NEW DATA DECK, EOF TO READ NEW TEST VALUES CRLF3110

LON SAME DATA, -1 TO CALL EXIT') CRLF3111
76 FORMAT(I3) CRLF3112
75 FORMAT(F15.5) CRLF3113

74 FORMAT('TYPE IN THREE TEST VALUES OF POWER TRANSFORMATIONS FOR INDCRLF3114
1EPENDENT VARIABLES'/'THEN, ONE FOR DEPENDENT VARIABLE'/'TYPE 0.0 FCRLF3115
20R LOG TRANSFORM, + OR - 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECKCRLF3116
3 MUST BE REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3') CRLF3117

73 FORMAT('RELATIVE LIKELIHOOD IS'F8.5) CRLF3118

72 FORMAT('SWITCH 10 UP TO PLOT RESPONSE CONTOURS'/*SWITCH 8 UP TO PCRLF3119
1LOT MLR GRAPHS OF B(J) COEFFICIENTS'/'SWITCH 7 UP TO PLOT MLR GRACRLF3120
2PHS OF THE COORDINATES OF THE RESPONSE CENTRE'/'SWITCH & UP TO ENTCRLF3121
3ER NEW CONTOUR LEVELS OR FACTOR LIMITS IF IMAGINARY POINTS ARE FOUCRLF3122
4ND ') CRLF3123

71 FORMAT('TYPE IN EOF TO CONTINUE,-1 TO CALCULATE CANNNICAL VARIABLECRLF3124
1S FROM X'*S,*/* OR 1 TO CALCULATE X''S FROM CANONICAL VARIABLES') CRLF3125

70 FURMAT('TYPE IN NUMBER OF SOLUTIONS FORMAT 12') CRLF3126
69 FORMAT('TYPE IN COORDINATES OF CENTRE, X1S, X2S, X3S, AND YS IN UNCRLF3127
LTRANSFORMED UNITS') CRLF3128
67 FORMAT('OCANONICAL VARIABLES CALCULATED FROM X VARIABLES') CRLF3129
66 FORMAT('0'9X'Y EST'I1X"X1*13X*X2'13X"X3'13X'Z1'13X"'22'13X'23") CRLF3130
65 FORMAT(TF15.3) CRLF3131
pP=5 CRLF3132
u=8 - CRLF3133
WRITC(1,72) CRLF3134

18 WRITE(L,77) CRLF3135
READ(6,76)NS CRLF3136
N6=1 CRLF3137
N4=1 CRLF3138
IFIN5)19,1,2 CRLF3139

2 READ(Q,80)TITL CRLF3140
WRITE(1,80)TITL CRLF3141
READ(Qs78)IN1,IREP,CONST CRLF3142
N=N1e®[REP CRLF3143
READ(Q,86) ((X(1,J)4J=143),1=1,N1) CRLF3144
1=0 CRLF3145

10 I=1+1 CRLF3146
READ(Q481) (Y(I4J)4J=1,10),10D CRLF3147
IF(ID-98)21,11,11 CRLF3148

21 DU 61 J=1,IREP CRLF3149
61 Y(I,J)=Y(I,J)+CONST CRLF3150

GO TO 10 CRLF3151
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N2=1-1

IF(N1-N2)22,41,22
WRITE(1,87)

GO TO 18

N1=N/IREP

D=0.0

00 27 I=1,N1

DO 27 J=1,IREP
D=D+ALOG(Y(I,J))
1F(N5)20,25,20
WRITE(1,79)

READ(6,75)A3

DD=EXP(D® (A3(4)-1.)/FLOAT(N))
DU 41 I=1,N1

DO 41 J=1,IREP
Y2(14J)=(Y(I,J)®®A3(4)-1.)/A3(4)/DD
55Y2=0.0

DO 24 K=1,N1

DO 24 J=1,IREP
SSY2=SSY2+4Y2(K,J)eY2(K,J)
D0 26 I=1,N1

YY1(1)=0.0

DO 26 J=1,IREP
YYL(I)=YYL(I)+Y2(I,J)/IREP
00 3 1=1,12

B(I)=0.0

Do 3 J=1,10

S$5X(1,J)=0.0

X1(1)=1.0

DU 4 K=1,N1

DO 5 J=2,4
X1(J)=X(K,J-1)e®A3(J-1)
X1(J+3)=x1(J)=X1(J)
X1(8)=X1(2)ex1(3)
X1(9)=X1(2)%X1(4)
X1(10)=X1(3)#X1(4)

b0 4 1=1,10
BOI)=R(I)+YYL(K)#X1(I)

Lo 4 J=1,10
SSX(19J)=SSX(T,J)4X1(1)#X1(J)
DO 9 I=1,10

SSXY(I)=B(1)

CALL MATV(SSX,104B414DET)
IF(N6)14,413,14

S5Y=55Y2

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

5$SY1=S5Y2

D0 6 I=1,10
S5Y1=SSYL-B(1)eSSXY(I)«IREP
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CRLF3170
CRLF3171
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DO 7 I=1,4 CRLF3203

T A4LI)=A3(1) CRLF3204
25 WRITE(1,74) CRLF3205
READ(6,75)A3 CRLF3206
N6=0 CRLF3207
DO 28 J=1,3 CRLF3208
IF(A3(J))32,23,32 CRLF3209

23 DO 29 I=1,N1 CRLF3210
29 X(I,J)=ALOG(X(I,J)) CRLF3211
GO TO 33 CRLF3212

32 IF(ABS(A3(J))-100.)28,34,28 CRLF3213
34 DO 35 I=1,N1 CRLF3214
35 X(I,J)=EXP(A3(J)eX(1,J)/100.) CRLF3215
33 A3(J)=1.9 CRLF3216
28 CUNTINUE CRLF3217
1F(A3(4))30,31,30 CRLF3218

31 00 16 I=1,N1 CRLF3219
DO 16 J=1,IREP CRLF3220
Y(I4J)=ALOGIY(I,J)) CRLF3221

16 Y2(1,J)=Y(1,J)*EXP(D/FLOATIN)) CRLF3222
GO TO 37 CRLF3223

30 IF(ABS(A3(4))-100.)36,38,36 CRLF3224
38 DD=0.0 CRLF3225
DO 40 I=1,N1 CRLF3226

DO 40 J=1,IREP CRLF3227
40 DD=DD+Y(I,J)/N CRLF3228
DD=EXP(-A3(4)«DD/100.) CRLF3229
DO 39 I=1,N1 CRLF3230
DO 39 J=1,IREP CRLF3231
Y(I,J)=EXP(A3(4)eY(1,J)/100.) CRLF3232

39 Y2(1,J)=Y(1,J)1«DD®A3(4)/100. CRLF3233
37 A3(4)=1.0 CRLF3234
G0 TO 8 CRLF3235

12 R1=N®ALOG(SSY1/SSY)/2.0 CRLF3236
R1=EXP(R1) CRLF3237
WRITE(1,89) CRLF3238
READ(6,90)N7 CRLF3239
IFINT)43,43,44 CRLF3240

44 WRITE(P,82)TITL CRLF3241
WRITE(P,92)A3 CRLF3242

DO 45 [=1,10 CRLF3243

45 B(1)=B(1)®A3(4)=DD CRLF3244
B(1)=B(1)+1.0 CRLF3245
WRITE(P,93)(B(I),1=1,10) CRLF3246
WRITE(P,94) CRLF3247

00 42 J=1,N7 CRLF3248
WRITE(1,91) CRLF3249
READ (64 75) XX1 4 XX24XX3 CRLF3250
XX1=XX1#®A3(1) CRLF3251
XX2=XX2#®A3(2) CRLF3252

XX3=XX3##A3(3) CRLF3253
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Z=B(L)+B(2)#XX14B(3)#XX2+B(4)#XX3+B(5)#XX1eXX14B(6)eXX28XX24B(7)*XCRLF3254

1X38XX34B(8) #XX1#XX24B(9) #XX1#XX34B(10) *XX2#XX3
Z=7e=(1.0/A31(4))
XX1=XX1le#(1.0/A3(1))
XX2=XXx2#%(1.0/A3(2))
XX3=XX3##(1.0/A3(3))
WRITE(P,95)ZyXX1yXX24XX3
WRITE(1,71)

READ(6,76)IN8
IF(NB)4T,46,47
WRITE(P,82)TITL
WRITE(P,92)A3
IFINB)564+46,57

WRITE(P,67)

GO TO 58

WRITE(P,98)

WRITE(P,66)

WRITE(1,70)

READ(6490)N7

WRITE(1,69)
READ(6475)XS,YS
WRITE(1,96)

READ(6,75) (EVA(I),(EVE(I,4J),J=1,3),1=1,3)
IF(N8)59,46,60

CALL MATV(EVE+34X4,0,DET)
DO 53 I1=1,N7
IFINB)48,46,49

WRITE(1,97)

READ(6,75)22

DO 50 I=1,3

X3(1)=0.0

DO 50 J=1,3
X3(1)=X3(I)+ZZ(J)#EVELL,J)
DO 54 I=1,3
X3(I)=(X3(1)+XS(I)##A3(1))we(1.0/A3(1))
GU TO 52

WRITE(1,99)

READ(6,475) X3

DO 55 I=1,3

22(1)=0.0

DO 55 J=1,3
ZZ(I)=ZZ(1)+(X3(J)##A3(J)-XS(J)==A3(J))eEVE(I,J)
2=YS

DO 51 I=1,3
Z=2+72(1)==2=EVA(I)
WRITE(P,65)24X3,22
WRITE(1,73)R1
WRITE(P,82)TITL
WRITE(P,B88)CONST
WRITE(P,83)A4,S5Y1
WRITE(P,84)A3,5S5Y,R1
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WRITE(1,85)
READ(6476)N5
IF(N5)18,17,25
17 CALL LINK(INFO3)
19 CALL EXIT
END
/1 bUP
*DELETE CRLF3
«STORE WS UA CRLF3

- 87 -
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SLIST ALL

®NAME PRRE3
*EXTENDED PRECISION
*UNE WORD INTEGERS
«[UCS(KEYBOARD)
*I0CS(TYPEWRITER)
#10CS(1403 PRINTER)
#»10CS(2501 READER)

LINKS CALLED

SURFACE

OPTIONS

L.TITLE CARD FIRS
2.CONTROL CARD -

C
c
[
C
c
c
C
c
c
c
c
<
c
c
c
c
c
c
c
(<
c
<
c
()
C
<
(4
C
c
c
c
%
c
c
C 6.REPEAT 1. TO 5.
c

c

Sggi-

NCGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED

SUBROUTINES CALLED
MATV - INVERTS MATRICES

CAN3 - DIAGONALIZES MATRICES
JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES

MAKEUP OF DATA DECK

T - (1246)
(1X4212,F5.3)

12 - NUMBER OF TREATMENT COMBINATIONS

12 - NUMBER OF UBSERVATION SETS

F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y
3.TREATMENT COMBINATIONS IN TRIPLETS - (16F5.3)
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER CARD - (10F6.3)
5.98 OR 99 IN COLS. 79-8B0 INDICATES END OF DATA

AS REQUIRED

THIS PROGRAM PLOTS THE RESPONSE SURFACE FUR A REDUCED EQUATION,
WITH SUME B(J) COEFFICIENTS ZERD, FROM THE DATA OF BOX3.
COEFFICIENTS TO RE SUPPLIED MAY BE CALCULATED USING A MULTIPLE
REGRESSION PRUGRAM SUCH AS MREGL.

THE NEW

SLIC3 - CALCULATES EIGENVALUES AND VECTORS FOR SLICES OF RESPONSE

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

PRRE3000
PRRE3001
PRRE3002
PRRE3003
PRRE3004
PRRE3005
PRRE3006
PRRE3007
PRRE3008
PRRE3009
PRRE3010
PRRE3011
PRRE3012
PRRE3013
PRRE3014
PRRE3015
PRRE3016
PRRE3017
PRRE3018
PRRE3019
PRRE3020
PRRE3021
PRRE3022
PRRE3023
PRRE3024
PRRE3025
PRRE3026
PRRE3027
PRRE3028
PRRE3029
PRRE3030
PRRE3031
PRRE3032

SWITCH & UP - ENTER ALTERNATE CONTOUR LEVELS TF IMAGINARY POINT FOUNDPRRE3033
WHEN PLOTTING CONTOURS

PRRE3034
PRRE3035
PRRE3036
PRRE3037
PRRE3038
PRRE3039
PRRE3040
PRRE3041
PRRE3042
PRRE3043
PRRE3044
PRRE3045
PRRE3046
PRRE3047
PRRE3048

STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWPRRE3049
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C PAPER PRRE3C50
c PRRE3051
INTEGER P,Q PRRE3052
DIMENSION ALAM1(3),ALAM2(3),PREP1(3,3),PREP2(3,3) PRRE3053

COMMON Y(100,10)4X(100,3),V(12),A4(4),SSY,NSyNREPS,TITL(12),1D,A3(PRRE3054
14) yN4,N5,YS2(6),V1(3,2),ALAMD(3,2),PREP(3,3,2),2(3),YDEV(100),COE(PRRE3055

212) yNNN(4),XC(100,3),BA(12,12) PRRE3056
EQUIVALENCE (ALAMD(1,41),ALAMI(1)),(ALAMD(1,2),ALAM2(1)),(PREP(141,PRRE3057
11)4PREPL(1,1))4(PREP(1,1,2),PREP2(1,1)) PRRE3058
99 FORMAT('INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DAPRRE3059
1TA DECK') PRRE3060
78 FORMAT('TYPE 1 TO READ NEW DATA DECK, EOF TO READ NFW TEST VALUES PRRE3061
10N SAME DATA, -1 TO CALL EXIT') PRRE3062
97 FORMAT(10F6.3,18X,12) PRRE3063

96 FORMAT('TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FNR INDEPENDENT PRRE3064
1VARTABLES,'/'THEN, ONE FOR DEPENDENT VARIABLE'/'TYPE 0.0 FOR LOG TPRRE3065
2RANSFORM, + OR - 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK MUST BEPRRE3066

3 REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3') PRRE3067
9% FORMAT(F15.5) PRRE3068
94 FORMAT(52HTYPE IN 10 B(J) COEFFICIENTS - E13.6 - +0.000000€ 00) PRRE3069
93 FORMAT('OVALUES OF B(J) COEFFICICNTS'/1X10E12.4) PRRE3070
92 FORMAT(16F5.3) PRRE3071
91 FORMAT(1X,212,F5.3) PRRE3072
90 FORMAT(12A6) PRRE3073
89 FORMAT(1HO,8X,'EIGEN VALUES',10X,'EIGEN VECTORS AS ROWS',/,) PRRE3074
A8 FORMAT('0'2(E11.4,'=YS'3X) "IN ORIGINAL UNITS'/) PRRE3075
A7 FORMAT(1HO,6(E11.4,'=X"11"5"2X)" IN ORIGINAL UNITS') PRRE3076
86 FORMAT(I3,9E13.5) PRRE3077
85 FURMAT(1HO,1X,'TABLE OF RESIDUALS') PRRE3078
84 FORMATI(I3) PRRE3079
83 FORMAT(E13.6) PRRE3080
B2 FORMAT('1'12A6) PRRE3081
81 FORMAT(1IHO,5Xs3HY —,E15.643H = 43(2H +#,E15.642H Z411,3H SQ)4/y) PRRE3082
B0 FORMAT(L1HO,7X,'Y EST',8X,"'Y OBS',9X,'DEVN',17X,*'VALUES OF Z',28X, 'PRRE3083

1FACTOR LEVELS'/) PRRE3084

79 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='FB.PRRE30&5
14" A2 ='FB8.4' A3 ='FB.4/'0POWER TRANSFORMATION OF DEPENDENT VARIPRRE3086

2ABLE - C ='FB.4) PRRE3087
78 FORMAT( 52H0 CANONICAL REGRESSION (Z ARE CANONICAL VARIABLES),/)PRRE3088
77 FORMAT(29HO CENTRE OF RESPUNSE SURFACE 4/4) PRRE3089
pP=5 PRRE3090
0=8 PRRE3091
N4=3 PRRE3092
LL=1 PRRE3093
9 WRITE(1,98) PRRE3094
READ(6,84)N5 PRRE 3095
IF(N5)41,1,2 PRRE 3096
41 CALL EXIT PRRE3097
2 READ(Q,90)TITL PRRE3098
READ(Q,91)N1,NREPS,CONST PRRE3099

NS=N1#NREPS PRRE3100
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13
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15
19
14
42

- O

READ(Q,92) ((X(14J)4J=143),1=1,N1)

1=0

I=1+1

READ(Q,97) (Y(T1,J),J=1,10),1D
IF(ID-98)21,11,11

DO 61 J=1,NREPS
Y(1,J)=Y(I,J)+CONST

G0 TO 10

N2=I-1

IFIN1-N2)43,1,43
WRITE(1,99)

GO TO 9

N1=NS/NREPS
WRITE(P,82)TITL
WRITE(1,90)TITL
WRITE(1,94)

READ(6,+83) (VI1),4I=1,10)
WRITE(1,96)

READ(6,95)A3
WRITE(P,79)A3
WRITE(P,93)(VII),I=1,10)
DO 42 J=1,3
IF(A3(J))5,12,5

DO 13 I=1,N1
XUI4J)=ALOG(X(1,J))

GO TO 14
IF(ABS(A3(J))-100.)42,15,42
DO 19 I=1,N1
XU1,J)=EXP(A3(J)®X(1,J)/100.)
A3(J)=1.0

CONTINUE
IF(A3(4))20,25,20

DO 26 1=1,N1

DO 26 J=1,NREPS

Y(I,J)=ALOGIY(I,4J))
GO T0 27
IF(ABS(A3(4))-100.)28,38,28
DO 39 I=

v
+NREPS
Y(1,J)=EXP(A3(4)#Y(1,J)/100.)
A3(4)=1.0

DO 45 I=1,N1

1,3

(I,J)eeA3(J)

TEMP=V(T7)
V(T)=vie6)
vie)=v(8)
vi8)=v(9)
v(9)=v(10)
V(10)=TEMP
00 29 J=1,10

PRRE3101
PRRE3102
PRRE3103
PRRE3104
PRRE3105
PRRE3106
PRRE3107
PRRE3108
PRRE3109
PRRE3110
PRRE3111
PRRE3112
PRRE3113
PRRE3114
PRRE3115
PRRE3116
PRRE3117
PRRE3118
PRRE3119
PRRE3120
PRRE3121
PRRE3122
PRRE3123
PRRE3124
PRRE3125
PRRE3126
PRRE3127
PRRF3128
PRRE3129
PRRE3130
PRRE3131
PRRE3132
PRRE3133
PRRE3134
PRRE3135
PRRE3136
PRRE3137
PRRE3138
PRRE3139
PRRE3140
PRRE3141
PRRE3142
PRRE3143
PRRE3144
PRRE3145
PRRE3146
PRRE3147
PRRE3148
PRRE3149
PRRE3150
PRRE3151




29

w

w
w

3

>

44

40

17

= 9] =

COE(J)=V(J)

NFAK=3

KP=NFAK+2

D0 32 I=1,NFAK

D0 32 J=1,I

IF(1-J)31,30,31

PREP(14JyLL)=VI(KP)

GO 70 32

PREP(I,J,LL)=VI(KP)®#0.5
PREP(Js1,LL)=PREP(1,JsLL)

KP=KP+1

DO 33 [=1,NFAK

VII)==V(I+1)«0.500

DO 34 I=1,NFAK

DU 34 J=1,NFAK

BALI,J)=PREP(I4JsLL)

WRITE(P,77)

CALL MATV(BA,NFAK,V,1,DET)
YS=COE(1)

DO 44 [=1,NFAK
YS=YS+0.500eV(I)*COE(I+1)

11=1

12=2

13=3

DO 40 I=1,3

NNN(I)=V(I)/ABS(VI(I))
V3=ABS(V(L))#e(1./A3(1))*NNN(L)

\ BS(V(2))##(1./A3(2))*NNN(2)
V5=ABS(V(3))##(1./A3(3))#NNN(3)
NNN(4)=YS/ABS(YS)
YS1=ABS(YS)##(L1./A3(4))#NNN(4)
WRITE(P,87) (V(I)41,1=1,NFAK),V3,11,V4,12,V5,13
WRITE(P,88)YS,YS1

WRITE(P,89)

CALL CAN3(PREPL,ALAML,NFAK)
WRITE(P,78)

WRITE(P481)YS, (ALAMD(J,LL) »JsJ=1,NFAK)
WRITE(P,85)

WRITE(P,80)

DO 18 J=1,N1

YPRED=YS

DO 16 I=1,NFAK

Z(1)=0.0

DO 16 L=1,NFAK
L(I)=Z(I)+(XC(JyL)=V(L))#PREP(I,L,yLL)
00 17 L1=1,NFAK
YPRED=YPRED+(7(L1)#e2)#ALAMD(L1,LL)
MM1=YPRED/ABS(YPRED)
YPRED=MM1#ABS(YPRED) ##(1.0/A3(4))
YDEV(J) =
00 51 I=

.0
yNREPS

PRRE3152
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51 YDEV(J)=YDEV(J)+Y(J,1)/NREPS PRRE3203
YDEV1=YDEV(J)-YPRED PRRE3204

18 WRITE(P,86)J,YPRED,YDEV(J),YDEVL(Z(T)yI=1,NFAK),(X(J,I1),11=1,NFAPRRE3205
1K) PRRE3206

DO 46 1=1,3 PRRE3207

46 VILI,LL)=V(I) PRRE3208
DO 47 1=1,5 PRRE3209

47 V(1)=COEL(I) PRRE3210
VI6)=COELT) PRRE3211
VI(7)=COE(10) PRRE3212
V(8)=COE(6) PRRE3213
VI9)=CNE(8) PRRE3214
V(10)=COE(9) PRRE3215

CALL LINK(SLIC3) PRRE3216

END PRRE3217

/1 buP PRRE3218
*DELETE PRRE3 PRRE3219

*STORE WS UA PRRE3 PRRE322C
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// JuB SRS30000
// FOR SRS30001
SLIST ALL SRS30002
*NAME SRS3 SRS30003
*EXTENDED PRECISION SRS30004
*ONE WORD INTEGERS SRS30005
*I0CS(KEYBUARD) SRS30004
*IOCSITYPEWRITER) SRS30007
#10CS(2501 READER) SRS30008
c SRS30009
C THIS PROGRAM PLOTS CONTOURS OF THE RESPONSE SURFACE FOR GIVEN SRS30010
C POWER TRANSFORMATIONS (ENTERED ON THE CONSOLE TYPEWRITER) ON GIVEN SRS30011
C PLANCS PARALLEL TO THE AXES OF THE FACTOR SPACE, DEFINED BY X(I)=KI SRS30012
C (KI ENTERED ON THE CONSOLE TYPEWRITCR). FOR EACH PLOT, 3 PLANES ARE SRS30013
C USED, CORRESPONDING TO THE 3 FACTOR AXES. SRS30014
C SRS30015
(4 NEGATIVE VALUES OF X AND Y + CONST ARE NOT ALLOWED SRS30016
c SRS30017
c LINKS CALLED SRS30018
< SRS30019
C SLIC3 - CALCULATES EIGCNVALUES AND VECTORS FOR SLICES OF RESPONSE SRS30020
C SURFACE SRS30021
C CRS3 - CALCULATES POINTS FOR THE RESPONSE SURFACE CONTOURS SRS30022
C PRS3 - PLOTS RESPONSE SURFACE CONTOURS SRS30023
[ SRS30024
[ SUBROUTINES CALLED SRS30025
c SRS30026
C MATV - INVERTS MATRICES SRS30027
C CAN3 - DIAGONALIZES MATRICES SRS30028
C JACOB - CALCULATES EIGENVALUES AND VECTORS OF DIAGONAL MATRICES SRS30029
C SRS30030
C MAKEUP OF DATA DECK SRS$30031
C SRS30032
C 1.TITLE CARD FIRST - (12A6) SKS30033
C 2.CONTROL CARD - (1X,212,F5.3) SRS30034
c 12 - NUMBER OF TREATMENT COMBINATIONS SRS30035
C 12 - NUMBER OF OBSERVATION SETS SRS30036
4 F5.3 - CONSTANT ADDED TO DEPENDENT VARIABLE, Y SRS30037
C 3.TREATMENT COMBINATIONS IN TRIPLETS - (16F5.3) SR530038
C 4.DATA - SETS OF NBSERVATIONS FUR EACH TREATMENT COMBINATION SRS30039
[ ONE SET PER CARD - (10F6.3) SRS30040
C 5.98 OR 99 IN CULS. 79-80 INDICATES END OF DATA SRS30041
C 6.REPEAT 1. TO 5. AS REQUIRED SRS30042
(< SRS30043
c STATION PLOTTER PEN EXACTLY 1.4 INCHES FROM THE RIGHT EDGE OF NARROWSRS30044
C PAPER SRS30045
[ SRS30046

INTEGER P,0Q SRS30047

COMMON Y(100,10) 4X(10043),B(12),A4(4),SSYLsNyIREP,TITL(12),IDsA3(4SRS30048
1) yN4yN5,YS(6),VV1(3,2) SRS530049




SNge s

B4 FORMAT('TYPE IN 3 FACTOR LEVELS FOR SLICES IN UNTRANSFORMED UNITS'SRS30050
1) SRS30051
B3 FORMAT('TYPE IN 3 VALUES OF POWER TRANSFORMATIONS FNR INDEPENDENT SRS30052
LVARIABLES,'/'THEN, ONE FOR DEPENDENT VARIABLE'/*TYPF 0.0 FOR LOG TSRS30053
2RANSFORM, + OR - 100 FOR EXPONENTIAL TRANSFORM'/'DATA DECK MUST BESRS30054

3 REREAD TO REGAIN ORIGINAL VARIABLE VALUES WITH THESE 3*) SRS30055
A2 FORMAT(16F5.3) SRS30056
81 FORMAT(10F6.3,18X,12) SRS30057
80 FORMAT(12A6) SRS30058
79 FORMAT('INCORRECT NUMBER OF OBSERVATION SETS - SKIPPING TO NEXT DASRS30059

LTA DECK') SRS30060
78 FORMAT(1X,2124F5.3) SRS30061

77 FORMAT('TYPE 1 TO READ NEW DATA DECK, 2 TO READ NEW FACTOR LEVELS SRS30062
1FOR SLICES'/'3 TO READ NEW TRANSFORMATION VALUES AND FACTOR LEVELSSRS30063

2% SRS30064
76 FORMAT(IL) SRS30065
75 FORMAT(F10.5) SRS30066

P=5 SRS30067

G=8 SRS30068

WRITE(1,77) SRS30069

N4=4 SRS30070

READ(6,76)N6 SRS30071

GU TO (2,3,1)4N6 SRS30072
2 READI(Q,80)TITL SRS30073

WRITE(1,80)TITL SRS30074

READ(Q,78)N1,IREP,CONST SRS30075

N=N1eIREP SRS30076

READ(Q482) ((X[T14J),J=1,3),1=1,N1) SRS30077

1=0 SRS30078
23 1=1+1 SRS30079
READ(Q,81) (Y(1,J),J=1,10),ID SRS30080
IF(ID-9818,9,9 SRS30081
8 DO 24 J=1,IREP SRS30082
24 Y(I,J)=Y(I,J)+CONST SRS30083

GO TO 23 SRS30084

9 N2=1-1 SRS30085
IF(NL1=-N2)741,7 SRS30086

7 WRITE(1,79) SRS30087
1 WRITE(1,83) SRS30088

READ(6475)A3 SRS30089

DO 10 J=1,3 SRS30090

IF(A3(J))11,12,11 SRS30091
12 DO 13 I=1,Nl SRS30092
13 X(1,J)=ALOG(X(1,J)) SRS30093

GO TO 16 SRS30094
11 IF(ABS(A3(J))-100.)10,14,10 SRS30095
14 DO 15 [=1,N1 SRS30096
15 X{I4J)=EXP(A3(J)*X(1,J)/100.) SRS30097
16 A3(J)=1.0 SRS30098
10 CONTINUE SRS30099

IF(A3(4))17,18,17 SRS30100
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DO 19 I=1,N1

D0 19 J=1,IREP
Y(I,J)=ALOGIY(I,J))

GO TO 20
IF(ABS(A3(4))-100.)3,21,3

DO 22 I=1,N1

00 22 J=1,IREP
Y(1,J)=EXP(A3(3)eY(1,J)/100.)
A3(4)=1.0

WRITE(1,84)

READ(6475) (VVLII41),1=1,43)

D0 4 1=1,3
NN1=VVL(I,1)/ABSIVVL(T41))
VV1(1,1)=ABS(VVI(I,1))®eA3(1)eNN1
CALL LINK(SLIC3)

END

*DELETE SRS3

*STORE

WS UA  SRS3

g SR L |

SRS301C1
SRS30102
SRS3C1C3
SRS30104
SRS30105
SRS30106
SRS30107
SR530108
SRS30109
SRS30110
SRS30111
SRS30112
SRS30113
SRS30114
SRS30115
SRS30116
SRS30117
SRS30118
SRS30119




/7 JOoB
/7 FOR

“LIST
*NAME

ALL
PMLR3

*EXTENDED PRECISION
*ONE WORD INTEGERS

«l0CS
«luCs

78
17
76
75
T4
T3

cow

~

w

w

(DISK)
(PLOTTER)

- 198 =

PMLR3000
PMLR3001
PMLR3002
PMLR3003
PMLR3004
PMLR3005
PMLR3006
PMLR3007

COMMON Y(100,10)4X(100,3),8{12),A4(4),SSY 4N, IREP,TITL(12),1D,A3(4)PMLR3008

14N4 N5 4AN4 s NNNN

DEFINE FILE 21(320,6,U,KK1)

FORMAT(12A6)
FORMAT(*VALUE OF C
FORMAT(F3.1)

FORMAT('VALUE OF A'Il"

FORMAT(F6.3)

FORMAT (*MAXIMUM LIKELIHOOD RATIO')

AN5=N&4~-1

DO 4 J=1,4

GO TO (8484849)4J
GO TO (10,41044)4NS
GO TO (10,4,10),N5
X1=A3(J)
X4=A3(J)-AN4
A=2.0%AN&

B1=A/20.
C=X4-A/50.

D=A/10.

E=10./A

F=X4-81

G=X4+D

H=X4+A%1.3
W=X4-A/15.

Z=X4-D

CALL SCALE(E,10.04X4,0.0)
CALL EGRID(04X4,0.0,B1,20)

MAXIMUM AT C ='FB8.4)

MAXTMUM AT

CALL EGRID(14X440.0,0.05,20)

DD 2 I=1,11

X1=G-D/10.0+D#*FLOAT(I-2)

X0=G+D#FLOAT(1-2)

CALL ECHAR(X14y-0402404140.1,0.0)

WRITE(T7,74)X0
00 3 I=1,11

X1=-0.1+40.1#FLOAT(I)

CALL ECHAR(FyX1,0.1,0.1,0.0)

WRITE(7,76)X1

CALL ECHAR(G,-0.04,0.1,0.1,0.0)

GO TO (5+5+546)4J

WRITE(T7,75)J,J,A3(J)

Go 10 7

PMLR3009
PMLR3010
PMLR3011
PMLR3012
PMLR3013
PMLR3014
PMLR3015
PMLR3016
PMLR3017
PMLR3018
PMLR3019
PMLR3020
PMLR3G21
PMLR3G22
PMLR3023
PMLR3024
PMLR3025
PMLR3026
PMLR3027
PMLR3028
PMLR3029
PMLR3030
PMLR3031
PMLR3032
PMLR3033
PMLR3034
PMLR3035
PMLR3036
PMLR3037
PMLR3038
PMLR3039
PMLR3040
PMLR3041
PMLR3042
PMLR3043
PMLR3044
PMLR3045
PMLR3046
PMLR3047
PMLR3C48
PMLR3049
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6 WRITE(T7,77)A3(J) PMLR3050
7 CALL ECHAR(W;04140.1,40.1,1.5709) PMLR3051
WRITE(T7,73) PMLR3052
CALL ECHAR(Z40.0,40.1,0.1,1.5709) PMLR3053
WRITE(T7,78)TITL PMLR3054
CALL EPLOT(-2,X4,0.0) PMLR3055
DO 1 I=1,N4 PMLR3056
A4lJ)=1wA/ANS#+X4~A/ANS PMLR3057
K=(J-1 PMLR3058
READ(21'K)R PMLR3059
IF(R=1.001,41,11 PMLR3060

11 R=1.0 PMLR3061
1 CALL EPLOTI(0,A4(J),4R) PMLR3062
CALL EPLOT(1,H,0.0) PMLR3063

4 CONTINUE PMLR3064
CALL DATSW(E,J8) PMLR3065
GO TO (12413),J8 PMLR3066
13 N4=2 PMLR3067
CALL LINK(INFO3) PMLR 3068
12 CALL LINK(CPAR3) PMLR3069
END PMLR3070
/7 bup PMLR3071
*DELETE PMLR3 PMLR3072

*STORE WS UA  PMLR3 PMLR3073
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// Jos

// FOR

*LIST ALL

®NAME CPAR3

*EXTENDED PRECISION

#UNE WORD INTEGERS

#10CS(DISK)

*1UCS(1403 PRINTER)
INTEGER P,Q

CPAR3000
CPAR3001
CPAR3002
CPAR3003
CPAR3004
CPAR3005
CPAR3006
CPAR3007
CPAR3008

COMMON Y(100,10)4X(10043)4+B(12),A4(4),SSY,N,IREP,TITL(12),1D,A3({4)CPAR3009

144 N5, AN4 ,NNNN,D,RRR (4) ,BB(9)
DEFINE FILE 21(320,6,U,KK1)

BO FORMAT('1'12A6)

79 FORMAT(9EL13.5/26X6E13.5,16)

CPAR3010
CPAR3011
CPAR3012
CPAR3013

78 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF B('I1')*//9(6X*B('I1')*3XCPAR3014

1)/6X'AL 11X A2 11X*A3'11X'C*11X*SSD' 12X "R 10X " ITER")
P=5

Q=8

N1=N/IREP

DO 14 I=1,4

A4LT)=A3(1)

v2=0.0

J3=13

D=0.0

DO 11 I=1,N1

DO 11 J=1,IREP
D=D+ALOG(Y(I,J))
DD=EXP(D/FLUATI(N))

CALL CMLE3(S5,ITER,V2,J3)
§5=SSY

DD 5 I=1,9

BB(I)=B(I)
I1F(N4=35)8,8,9

AN5=N4~-1

60 TO 10

N4=35

AN5=34
10 DO 1 J3=1,9
IF(BB(J3))2,2,3
X4=2,0#8B(J3)
GO T0 13
3 X4=0.0
13 A=2.0%ABS(BB(J3))
WRITE(P,80)TITL
WRITE(P,78)J3,(1,41=1,9)
DO 4 I=1,4
A4(I)=A3(1)
DO 1 KK=1,N&4
DO 15 I=1,4
IF(ABS(A4(1))-5.0115,15,16

-
+

o ® w

~

+

CPAR3015
CPAR3016
CPAR3017
CPAR3018
CPAR3019
CPAR3020
CPAR3021
CPAR3022
CPAR3023
CPAR3024
CPAR3025
CPAR3026
CPAR3027
CPAR3028
CPAR3029
CPAR3030
CPAR3031
CPAR3032
CPAR3033
CPAR3034
CPAR3035
CPAR3036
CPAR3037
CPAR3038
CPAR3039
CPAR3040
CPAR3041
CPAR3042
CPAR3043
CPAR3044
CPAR3045
CPAR3046
CPAR3047
CPAR3045
CPAR3049
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16 A4(I)=A3(1) CPAR3050
15 CONTINUE CPAR3051
V2=(KK-1)®A/ANS+X4 CPAR3052
CALL CMLE3(5,ITER,V2,J3) CPAR3053
R=N®ALOG(SS/55Y)/2.0 CPAR3054
R=EXP(R) CPAR3055
LLL=(J3-1) #N&+KK CPAR3056
WRITE(21'LLLIR CPAR3057

DO 6 J=1,9 CPAR3058

6 B(J)=A4(4)eDDes(A4(4)-1.0)*B(J) CPAR3059
WRITE(P,79) (B(J)4J=1,9)+A4,SSY R, ITER CPAR3060

1 CUNTINUE CPAR3061
DO 12 I=1,4 CPAR3062

12 A4(1)=A3(1) CPAR3063
v2=0.0 CPAR3064
J3=13 CPAR3065
CALL CMLE3(5,ITER,V2,J3) CPAR3066

D0 7 J=1,9 CPAR3067

7 B(J)=A4(4)#DDss (A4(4)-1.0)e81J) CPAR3068
CALL LINK(PPAR3) CPAR3069

END CPAR3070

// DuP CPAR3071
*DELETE CPAR3 CPAR3072

*STORE WS UA CPAR3 CPAR3073




/7 JoB
/7 FOR

*LIST
*NAME

ALL
PPAR3

SEXTENDED PRECISION
®UNE WORD INTEGERS

=10CS
«10CS

78
77
76
75
T4

o

10

w

~o

~

w

(DISK)
(PLOTTER)

=100~

PPAR3000
PPAR3001
PPAR3002
PPAR3003
PPAR3004
PPAR3005
PPAR3006
PPAR30CT

COMMOM Y(100,10)4X(100,3),BB(12),A4(4),SSY,N, IREP,TITL(12),ID,A3(4PPAR3008

1) 4N&4 NS

DEFINE FILE 21(320,6,UsKK1)

FURMAT(12A6)

FORMAT({ *MAXIMUM LIKELIHOOD RATIO')

FORMAT(F3.1)

FORMAT('VALUE OF B('Il")

FORMAT(ELOD.3)
IFIN4-35)8,8,9
ANS=N&4=-1

GU TO 10

N4=35

ANS=34

DO 4 J3=1,9
IF(BBLJ3))5,5,6
X4=2,0#BB(J3)
60 TO 7

X4=0.0
A=2.0#ABS(BR(J3))
B1=A/20.
C=X4-A/50.
D=A/10.
E=10./A
F=X4-81

G=X4+D
H=X4+A®]1,3
W=X4=A/15.
Z=X4~D

CALL SCALE(C+10.04X4,0.0)
CALL EGRID(0yX4,0.0,B1,20)

= MLE OF B('I1') ='El0.3)

CALL EGRID(1,X4,0.040.05,20)

D0 2 I=1,11

X1=G+D#FLOAT(1-3)+D/2.5

X0=G+D#FLOAT(1-2)

CALL ECHAR(X1,-0.02,0.1,0.1,0.0)

WRITE(7,74) X0
DO 3 I=1,11

X1==0.1+40.1#FLOAT(I)

CALL ECHAR(FyX1,0.1,0.1,0.0)

WRITE(T7,76)X1

CALL ECHAR(G,4-0.0440.1,0.1,0.0)

WRITE(7,75)J3,J3,B8B(J3)

PPAR3009
PPAR3010
PPAR3011
PPAR3012
PPAR3013
PPAR3014
PPAR3015
PPAR3016
PPAR3017
PPAR3018
PPAR3019
PPAR3020
PPAR3021
PPAR3022
PPAR3023
PPAR3024
PPAR3025
PPAR3026
PPAR3027
PPAR3028
PPAR3029
PPAR3030
PPAR3031
PPAR3032
PPAR3033
PPAR3034
PPAR3035
PPAR3036
PPAR3037
PPAR3038
PPAR3039
PPAR3040
PPAR3041
PPAR3042
PPAR3043
PPAR3044
PPAR3045
PPAR3046
PPAR3047
PPAR3048
PPAR3049
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CALL ECHAR(Wy7.140.1,0.1,1.5709)
WRITE(T,77)

CALL ECHAR(Z4n.0,0.1,0.1,1.5709)
WRITE(7,78)TITL

CALL EPLUT(-2,X4,0.0)

D0 1 KK=1,N4

V2=(KK=1)*A/ANS+X4
LLL=(J3-2)#N4+KK

READ(21'LLLIR

IF(R=1.0)1,1,11

R=1.0

CALL EPLOT(0,V2,R)

CALL EPLOT(1,H,0.0)

4 CONTINUE
N4=2
CALL LINK(INFO3)
END
/7 pup
*DELETE PPAR3
*STORE WS UA  PPAR3

PPAR3050
PPAR3051
PPAR3052
PPAR3053
PPAR3054
PPAR3055
PPAR3056
PPAR3057
PPAR3058
PPAR3059
PPAR3060
PPAR3061
PPAR30€2
PPAR3C63
PPAR3064
PPAR3065
PPAR3066
PPAR3067
PPAR3068
PPAR3069
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// JOB INFD3000
/1 FOR INFO3001
SLIST ALL INFD3002
*NAME INFO3 INFO3003
*EXTENDED PRECISION INFO3004
*ONE WORD INTEGERS INFO3005
#10CS(1403 PRINTER) INFO30C6

INTEGER P,Q INFD3007

89
88
A7
86
35

84
a3

2
81
80
79
78

6

o

=

B

bt

® o

-
~

COMMON Y(100,10) 4X(100,3)4B(12),A4(4),SSYsNyIREP,TITL(12),1DsA3(4)INFO3008

LoN&y XX(12) 4, ¥YY?(100) 4AS(4) 4SSXY(12),YY,X1(12),YY1(10),SSY1(10),SSX2INFO3009

2(12+12) INFO3010
FORMAT(* STANDARD DEVIATIONS WITHIN OBSERVATION SETS'/25X10F8.2) INFO3011
FORMAT(' VARIANCES WITHIN OBSERVATION SETS'/25X10F8.2) INFO3012
FORMAT(* MEANS WITHIN OBSERVATION SETS'/25X10F8.2) INFO3013
FORMAT(*OVARIANCE-COVARIANCE MATRIX'/) INFO3014
FORMAT ('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIASLES - Al ='F8.INF03015
14' A2 ='FB8.4' A3 ='FB.4/'CPOWER TRANSFORMATION OF DEPENDENT VARIINFO3016
2ABLE - C ='FB.4) INFO3017
FORMAT('0B(J) COEFFICIENTS*/'0'10E12.4) INFO3018
FORMAT('OINFORMATION MATRIX FOR PARAMETERS OF UNTRANSFORMED DATA'/INFD3019
1) INFO3020
FORMAT (*OINFORMATION MATRIX FOR PARAMETERS OF TRANSFORMED DATA'/) INFD3021
FORMAT(1X,3F8.3,12F8.2) INFO3022
FORMAT('1*12A6) INFO3023
FORMAT(' '9EL13.4) INFO3024
FORMAT('Oses VARIABLES FITTCD'//57X16HOBSERVATION SFETS/4X2HX16X2HXINFO3025
126X2HX33X10(3X12,3X)14H MEAN VAR.) INFO3026
P=5 INFO3027
Q=8 INFO3028
N1=N/IREP INFO3029
0=0.0 INFO3030
D0 66 I=1,N1 INFO3031
DU 66 J=1,IREP INFO3032
D=D+ALOG(Y(1,J)) INFO3033
D=EXP(D/FLOAT(N)) INFO3034
DO 7 I=1,4 INFO3035
A5(1)=A4(1) INFO3036
WRITE(P,80)TITL INFO3037
IF(IREP-10)37,38,38 INFD3038
N2=IREP+1 INFD3039
DO 9 I=1,4N1 INFO3040
DO 9 J=N2,10 INFO3041
Y([4J)=0.0 INFO3042
WRITE(P,78)(1,1=1,10) INFO3043
DO 14 I=1,N1 INFO3044
YYY=0.0 INFO3045
20 12 J=1,IREP INFO3046
YYY=YYY+Y(1,J)/IREP INFO3047
SYY=0.0 INFO3048

IF(IREP-1)14,14,39 INFD3049




39
13
14

o

-
o

61

20
22
36

>

o

2

ES

2

w

w
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DO 13 J=1,IREP
SYY=SYY+(Y(I,4J)=YYY)#(Y(I,J)-YYY)/FLOAT(IREP-1)
WRITE(P,81) (X(I4J)yJ=143),(Y(I14J)yJ=1410),YYY,SYY
DO 8 I=1,IREP

YY1(I)=0.0

DO 8 J=1,N1

YYLUI)=YYL(1)+Y(J,I)/NL

00 15 1=1,IREP

SSY1(I)=0.0

DO 15 J=1,
SSYL(I)=SSYL(I)+(Y(JyI)=YYL(I))@(Y(JyI)=YYL(I))/FLOAT(NL-1)
WRITE(P487) (YYL(I),I=1,IREP)

WRITE(P,88) (SSYL(I),1=1,I[RCP)

DO 16 T=1,IREP

SSYL(I)=SQRT(SSYL(I))

WRITE(P489) (SSYL(I),1=1,IREP)

DO 17 J=1,4

A4(J)=1.0

bo 10 v2

DD=Dw#® (A4 (4)=1.0)

YY=0.0

DO 61 I=1,N1

DO 61 J=1,IREP
YY=YY+(Y(I,J)%%A4(4)~1.0)/N/DD/A4(4)
GO TO (20,422),K

GO TO (23,22),4N4

DU 36 J=1,9

XX(J)=0.0

DO 6 I=1,N1

00 4 J1=1,3

X1(J1)=X(1,J1)#eA4(J]1)
X1(J1+3)=X1(J1)*X1(J1)
XL(7)=X1(1)%x1(2)

X1(8)=X1(1)#Xx1(3)

X1(9)=X1(2)#X1(3)

DO 6 J=1,9

XX(J)=XX(J)+X1(J)/NL

DO 24 I=1,N1

YY2(I)=0.C

DO 24 J=1,IREP
YY2(1)=YY2(1)+(Y([4J)##A4(4)-1.0)/IREP/DD/A4(4)
DO 25 I=1,9

DO 25 J=1,9
SSX2(1,4J)=0.0

DO 27 I=1,4N1

DO 3 J=1,3
X1L(J)=X(T,J)#eAs(J)
X1(J+#3)=X1(J)*X1(J)
X1(7)=X1(1)*X1(2)
X1(8)=X1(1)#x1(3)

INFO3050
INFO3051
INFO3052
INFO3053
INFO3054
INFO3055
INFO3056
INFO3057
INFD3058
INFD3059
INFO3060
INFO3061
INFO3062
INFO3063
INFO3064
INFO3065
INFO3066
INFO3067
INFO3068
INFO3069
INFO3070
INFO3071
INFD3072
INFD3073
INFO3074
INFO3075
INFO3076
INFO3077
INFO3078
INFO3079
INFO3080
INFO3081
INFO3062
INFO3083
INFD3084
INFD3085
INFO3086
INFD3087
INFD3088
INFD3089
INFO3090
INFD3091
INF03092
INFO3093
INFD3094
INFO3095
INFO3096
INFO3097
INFO3098
INFO3099
INFO3100
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X1(9)=X1(2)#Xx1(3) INFO3101
DO 27 J=1,9 INFO3102
SSXY(J)=SSXY (JI+(YY2(I)=YY) = (X1 {J)=XX(J)) INFO3103
DO 27 J1=1,9 INFO3104
27 SSX2(JyJ1)=55X2(J,J1)+(X1LJ)=XX(J))e(XL(IJL)=XX(J1)) INFO3105
WRITE(P,80)TITL INFO3106
GO TO (18426),4K INFO31C7
18 WRITE(P,83) INFO3108
GO TO 19 INFO3109
26 WRITE(P,85)A4 INFO3110
WRITE(P,82) INFO3111

19 DU 30 I=1,9 INFO3112
.30 WRITE(P,79)(SSX2(1,J)4J=1,9) INFO3113
CALL MATV(SSX?,9,5S5XY,C,DET) INFO3114
GU TO (28,29),K INFO3115
28 GO TO (31,29) N4 INFO3116
29 WRITE(P,86) INFO3117
DU 5 1=1,9 INFO3118

S WRITC(P,79) (SSX2(14J)4J=1,9) INFO3119
31 DO 11 J=1,9 INFO3120
B(J)=0.0U INFO3121
D0 11 I=1,9 INFO3122

11 BLJ)=B(J)+SSX2(1,J)*SSXY(1)eA4(4)eDD INFO3123
AA=YY#A4(4)#DD+1.0 INFO3124
DO 32 J=1,9 INFO3125

32 AA=AA-B(J)eXX(J) INFO3126
GO TO (33,34),K INFO3127
33 GO TO (23,34).N4 INFO3128
34 WRITE(P,B4)AA,(B(J)4J=1,9) INFO3129
23 DO 21 I=1,4 INFO3130
21 A4L1)=A3(1) INFO3131
10 CONTINUE INFO3132
DD 2 [=1,4 INFO3133

2 A4(I)=AS(1) . INFO3134
CALL LINK(ANVA3) INF0O3135
END INFO3136

/1 buP INFO3137
*DELETE INFO3 INFO3138

#STORE WS UA  INFO3 INFD3139
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// JOB ANVA3000
// FOR ANVA3001
*LIST ALL ANVA3002
®NAME ANVA3 ANVA3003
*EXTENDED PRECISION ANVA3004
*UNE WURD INTEGERS ANVA3005
#10CS(1403 PRINTER) ANVA3006

INTEGER P,+Q ANVA3007
COMMON Y(100410)4X(10043)4B(12)4A4(4),SSY,NyIREP,TITL(12),1D,A3(4)ANVA3008
L1yN4yXX(9) 4 YY2(100) yAS(4),SSXY(L12) 1YY X1(9)4SS(9),YY1(4),5SY1(4),SSANVA3009

2Y5(9) 4 SSX3(12412),SSX1(12,12),W(100,9) ANVA3010
88 FORMAT(' PURE ERROR 'Flé4.4,14,F12.2) ANVA3011
87 FORMAT(' REGRESSION 'F1l4.4,14,2F12.24E16.6) ANVA3012
86 FORMAT('ORELATIVE LIKELIHOOD OF NO TRANSFORMATION VS. ML ESTIMATESANVA3013
1. ='El4.5) ANVA3014

B5 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.ANVA3015
14' A2 ='FB.4" A3 ='FB.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIANVA3016

2ABLE - C ='F8.4) ANVA3017
B4 FURMATI(9E13.5) ANVA3018
83 FORMAT('OCROSS PRODUCT MATRIX'/) ANVA3019
82 FURMAT('ONORMAL ORTHOGONAL POLYNOMIALS®*//7X'X1*10X'X2'11X*X3'10X"'XANVA3020

L1#X1'BX'X2#X2"BX"X3#X3¢8X' X1#X2'8X"X1#X3'8X'X2#X3") ANVA3021
81 FORMAT('OANALYSIS OF VARIANCE TABLE - TRANSFORMED DATA'/'0 SOURCANVA3022

IE'L1X'SS'6X'DaF.*5X'MSS* 7TX* APPROX. F'6X'MLR') ANVA3023
80 FORMAT('1'12A5) ANVA3024
79 FORMAT("' X2 » X3 'Fl4.4,1442F12.2,E16.6) ANVA3025
78 FORMAT('OANALYSIS OF VARIANCE TABLE - UNTRANSFORMED DATA'/'0 SOUANVA3026

LRCE'1LX"SS'6X'DaF4'5X'MSS'ILIX'F'9X'MLR") ANVA3027
77 FORMAT(' TREATMENTS 'Fl4.4,1442F12.24E16.6) ANVA3028
76 FORMAT(' LINEAR '"Fl4.4,14,2F12.24E16.6) ANVA3029
75 FORMAT(* X1 LINEAR 'Fl4.4,1442F12.24E16.6) ANVA3030
T4 FORMAT(!® X2 LINEAR 'F14.4,1442F12.24E16.6) ANVA3031
73 FORMAT(' QUADRATIC 'Fl4.4,1442F12.24E16.6) ANVA3032
72 FORMAT(' X1 QUAD. 'Fl4.4,14,2F12.24E16.6) ANVA3033
71 FORMAT(' X2 QUAD. 'Fl4.4,1442F12.24E16.6) ANVA3034
70 FORMAT(' X1 = X2 'Fl4.4,14,2F12.24E16.6) ANVA3035
69 FORMAT(' LACK DF FIT'Fl4.4,14,2F12.2,E16.6) ANVA3036
68 FORMAT("* X1 » X3 "Fl4.4,1442F12.24E16.6) ANVA3037
67 FORMAT(* RESIDUAL '"Flé.4,14, F12.2) ANVA3038
66 FORMAT(' TOTAL "Fla.4,14) ANVA3039
65 FORMAT(' TRANSFORM 'Fl4.4,14,2F12.2,E16.6) ANVA3040
64 FURMAT(* X3 LINEAR 'Fl4.4,1442F12.2,E16.6) ANVA3041
63 FORMAT(!' X3 QUAD. 'Fl4.4,1442F12.2,E16.6) ANVA3042
62 FORMAT(' INTERACTION'Fl4.4,1442F12.2,E16.6) ANVA3043

P=5 ANVA3044

Q=8 ANVA3045

N1=N/IREP ANVA3046

D=0.0 ANVA3047

DO 52 I=1,Nl ANVA3048

DO 52 J=1,IREP ANVA3049
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2 D=D+ALOG(Y(L,J)) ANVA3050
D=EXP(D/FLOAT(N)) ANVA3051
DU 51 I=1,4 ANVA3052
AS(1)=A4(]) ANVA3053

1 A4(I)=1.0 ANVA3054
DO 10 K=1,2 ANVA3055
DL=D*» (A4 (4)~1.0) ANVA3056
YY=0.0 ANVA3057
00 1 I=1,N1 ANVA3058
DO 1 J=1,IREP ANVA3059

1 YY=YY+(Y(1,J)#®A4(4)-1.0)/N/DD/AG(4) ANVA3060
DO 40 I=1,N1 ANVA3061
YY2(1)=0.0 ANVA3Ge2
DO 40 J=1,IREP ANVA3063

0 YY2(I)=YY2(I)+(Y(I,J)**A4(4)-1.0)/IREP/DD/A4(4) ANVA3064
107=0.0 ANVA3065

ANVA3066
ANVA3067

3 TUT=TOT+((Y(I,J)®®A4(4)-1.0)/DD/A4(4)=YY)es2 ANVA3068
TREAT=0.0 ANVA3069
DO 4 [=1,N1 ANVA3070

4 TREAT=TREAT+(YY2(I)-YY)®(YY2(I)-YY) ANVA3071
TREAT=TREATeIREP ANVA3072
DO 6 J=1,3 ANVA3073
XX(J)=0.0 ANVA3CT4
DO 6 I=1,NL ANVA3C75
X1(J)=X(1,J)esA4l]) ANVA3076

6 XX(J)=XX(J)+X1(J) /N1 ANVA3077
DO 39 1=1,3 ANVA3078

9 B(1)=0.0 ANVA3079
DO 37 I=1,N1 ANVA3080
DO 37 J=1,3 ANVA3081
XL(J)=X(1,J)eeA4(J) ANVA3082

7 BLI)=B(I)+(X1LI)=XX(I) ) ®(XLLI)=XX(J)) ANVA3083
DO 5 I=1,N1 ANVA3084
0N 5 J=1,3 ANVA3085

5 WI,d)=(X(I,J)e®A4(J)=XX(J))/SQRT(B(JI)) ANVA3086
DU 7 J=1,3 ANVA3087
X1(J)=0.0 ANVA3088
§5(J4)1=0.0 ANVA3089
AA2=A4(J)#2.0 ANVA3090
DO 7 I=1,Nl ANVA3091
XLOJ)I=X1(J)+X(14J)#eAA2 ANVA3092

7 SS(J)=SSUII4XIL,J) ewAA2 (X(T4J) *eA4(J)=XX(J)) ANVA3093
DO 8 I=1,N1 ANVA3094
DO 8 J=1,3 ANVA3095

B W J+3)=(X(1,J)#X(1,J)) #2A4(J)=X1(J)/NL=(X(T,J)®®A4(J)=XX(J))*SSIANVA3096
1J)/B(J) ANVA3097
DO 9 J=1,3 ANVA3098
$5(J)=0.0 ANVA3099
DO 9 I=1,4N1 ANVA3100
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SS(J)=SSII+WIT,J+3)eW(1,J¢3)

DO 11 I=1,N1

DO 11 J=4,6

WL, J)=WlI,J)/SQRT(SS(J-3))

D0 16 [=1,9

SSXY(1)=0.0

D0 16 J=1,9

SSX1(1,J)=0.0

DU 57 J=1,3

$S(J1=0.0

DU 58 I=1,N1

WLy T) =Wl 1)eWll,2)
W(I,8)=Wll,1)eW(I,3)

WL, 9)=Wll,2)eWl1,3)

U0 58 J=1,3
SS(J)=SSJI+W(T,J+6) /N1

D0 59 J=1,3

§S(J+3)=0.0

DO 59 I=1,N1

SS(J+3)=5S(J+3)+ (WII,J+6)-55(J))we2
D0 89 J=1,3

DU 89 I=1,N1

Wl J46)=(W(I,J46)=SS(J))/SQRT(SS(J+3))
00 18 I=1,N1

DO 18 J=1,9

SSXY(J)=SSXY (J)+(YY2(I)=YY)eW(I,J)
00 18 J1=1,9
SSX1(JeJ1)=SSXLUJeJ1)+W (T, J)eWlT,J1)
GO TO (19,26) 4K

GO TO (27426) N4

WRITE(P,80)TITL

GO TO (28,29)4K

WRITE(P,85)A4

WRITE(P,82)

WRITE(P,84) ((W(I4J)4J=1,49),1=14N1)
WRITE(P,83)

WRITE(P,84) ((SSXL(I4J)4J=149),1=1,9)
CALL MATV(SSX1,94SSXY,0,DET)

DO 30 J=1,9

B(J)=0.0

DO 30 I=1,9
BLJ)=B(J)+SSXL(I,J)#SSXY(T)
§59=0.0

00 17 J=1,9

$59=559+4B(J) #SSXY(J) #IREP
DEV=TREAT-SS9

D0 12 J=1,3

DO 12 J1=1,3

SSX3(J,J1)=5SX11J,sJ1)

CALL MATV(SSX3,3,SSXY,0,DET)
$51=0.0
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DO 14 I=1,3

DO 14 J=1,3
SS1=SS14B(J)«SSX3(1,J)eB(1)=IREP
00 13 J=1,3

DO 13 Jl=1,3
SSX3(JyJ1)=55X11J+3,J1+3)
CALL MATV(SSX3,3,55XY,0,DET)
§52=0.0

DO 15 I=1,3

DO 15 J=1,3
552=S52+B(J+3)#SSX3(1,J)*B(1+3)=IREP
DO 41 J=1,3

DO 41 J1=1,3
SSX3(JyJ1)=SSX1(J+6,J1+6)
CALL MATV(SSX3,3,55XY,0,0€ET)
$53=0.0

DO 42 1=1,3

DO 42 J=1,3
$53=SS3+4R(J+6)eSSX3(1,J)*R(I+6)=IREP
DO 31 I=1,9
SS(I)=B(I)eB(I)/SSX1(I,1)eIREP
=1

12=3

13=N1-1

15=0

16=9

DO 33 1=1,4
IF(A4(1)-1.0)34,33,34
15=15+1

CONTINUE

NN=N-13-1

NNN=N-1

GO TU (20422),K

SSY3=DEV

14=13-9

DEVM=DEV/I14

GO TOo 35

SSY3=5SY3-DEV

SSY3M=55Y3/15

14=13-15~9

DEVM=DEV/I4
IF(IREP=1)36,36,38
RES=TOT-TREAT

RESM=RES/NN

RR=RES+DEV

I7=NN+14

RRM=RR/17

F6 =SSY3M/RRM

GO TO 43

RES=DEV

RESM=DEVM
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RR=RES

RRM=DEVM

$S1M=551/3.0

S$52M=552/3.0

$53M=553/3.0

SS9IM=559/16

TREAM=TREAT/I13

F1=TREAM/RESM

F2=SS1M/RRM

F21=SS(1)/RRM

F22=55(2)/RRM

F23=SS(3)/KRM

F3 =S52M /RRM

F31=5S(4)/RRM

F32=5SS(5)/RRM

F33=55(6)/RRM

F44=SS3M/RRM

F41=SS(7)/RRM

F42=5S5(8) /RRM

F43=55(9) /RRM

F4=DEVM/RESM

F7 =SS9M /RRM

D0 53 1=1,9
SSYS(I)=(RR/(RR+SS(1)))#*(FLOAT(N)/2.0)
SS4=(RES/(RES+TREAT) ) ## (FLUAT(N)/2.0)
$55=(RR/(RR+SS1))##(FLOAT(N)/2.0)
S$S6=(RR/(RR+5S2) ) ## (FLOAT(N)/2.0)
SS7=(RR/(RR+553) ) #e (FLOAT(N)/2.0)
$SB8=(RES/RR) #» (FLOAT(N)/2.0)
$S10=(RR/(RR+SS59) ) ## (FLOAT(N)/2.0)

GU TO (44,45),K

RRR=RR

GO TO (50,25) N4

WRITE(P,80)TITL

WRITE(P,85)A4

WRITE(P,81)
RRR=(RR/RRR) ## (FLOAT(N)/2.0)

GO 10 32

WRITE(P,80)TITL

WRITE(P,78)

IF(IREP-1)60,60,61
WRITE(P,77)TREAT,13,TREAM,F1,554
WRITE(P,B7)SS9,16,SS9M,F7,5510
WRITE(P,76)SS1412,551M,F2,555
WRITE(P,75)SS(1),I11,55(1),F21,SSY5(1)
WRITE(P,74)SS(2)411,55(2),F22,55Y5(2)
WRITE(P,64)SS(3)411,55(3),F23,5S5Y5(3)
WRITE(P,73)552,12,552M,F3,556
WRITE(P,72)SS(4),11,55(4),F31,S5Y5(4)
WRITE(P,71)S5(5),11,S5(5)4F32,55Y5(5)
WRITE(P,63)SS(6),11,S5(6),F33,55Y5(6)
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WRITE(P62)S53412,553M,F44,SST
WRITE(P,70)SSIT)411,SS(7),F41,SSY5(T)
WRITE(P,6B)5S(8),11,55(8),F42,55Y5(8)
WRITE(P,79)5S(9)411,5S5(91,F43,55Y5(9)
GO TO (23,24),K

24 WRITE(P,65)55Y3,15,SSY3M,F6,RRR

23 IF(IREP=-1)47,47,48

47 WRITE(P,67)DEV,14,DEVM
GO0 TO 49

48 WRITE(P,6TIRR,17,RRM
WRITE(P,69)DEV,14,0EVM,F4,SS8
WRITC(P,BB)RESyNN,RESM

49 WRITE(P,66)TOT,NNN

50 DU 21 I=1,4

21 A4(1)=A3(1)

10 CONTINUE

WRITE(P,B6)RRR

D0 2 I=i,4

A4(T)=AS(T1)

GU TO (56,55) N4

56 CALL DATSW(8,J8)
GO TO (54,55),J8

54 CALL LINK(CUEF3)

55 CALL LINK(EIGN3)

~

END
// bup
*DELETE ANVA3
#STORE WS UA  ANVA3
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1 ALY v

/7 JoB COEF3000
/7 FOR COEF3001
*LIST ALL COEF30C2
*NAME COEF3 COEF3003
*CXTENDED PRECISION COEF3004
*ONE WORD INTEGERS COEF3005
«I0CSIPLOTTER) COEF3006
#10CS(1403 PRINTER) COEF3007

INTEGER P,Q COEF30C8

COMMON Y(100,10),X(1C0,3),B(12),A4(4),SSY,N, IREP,TITL(12),1D,A3(4)COEF3009
1,N4,N5,X2(10),YY2(100),SSXY(12),BB(12),15(8),55X(12,12) COEF3010

82 FORMAT('POWER TRANSFORMATIONS

1'FB.4)

A2='FB.4' A3='F8.4' C=COEF3011
COEF3012

41 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.COEF3013
14* A2 ='F8.4' A3='FB8.4/'0POWER TRANSFORMATION OF DEPENDENT VARIACOEF30l4

2BLE - C ='FB.4) COEF3015
B0 FORMAT('1'12A6) COEF3016
79 FORMAT(11E10.3) COEF3017
78 FORMAT(12A6) COEF3018

77 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF B('I1')*/9(4X*B(*I1')"2X)COEF3019

14X*SSD'8X'R") COEF3020
76 FORMAT(F3.1) COEF3021
75 FORMAT('VALUE OF B('I1') =~ MLE OF B('I1') ='E10.3) COEF3022
74 FORMAT(EL10.3) COEF3023
73 FORMAT('MAXIMUM LIKELIHOOD RATIO®) COEF3024
P=5 CDEF3025
Q=8 COEF3026
N1=N/IREP COEF3027
$SY=0.0 COEF3028
DO 16 I=1,N1 COEF3029
D0 16 J=1,IREP COEF3030
16 SSY=SSY+(Y(I,J)eY(I,J))%sA3(4) COEF3031
DO 14 I=1,N1 CDEF3032
YY2(1)=0.0 COEF3033
DO 14 J=1,IREP COEF3034
14 YY2(1)=YY2(I1)+Y(I,J)«*A3(4)/IREP CUEF3035
Xx2(1)=1.0 COEF3036
DO 32 1=1,10 COEF3037
BB(1)=0.0 COEF3038
D0 32 J=1,10 COEF3039
32 SSX(1,J)=0.0 COEF3040
DU 33 I=1,N1 COEF 3041
DO 31 J=2,4 COEF3042
X2(J)=X(1,J=1)weA3(J-1) COEF3043
31 X2(J+3)=X2(J)*X2(J) COEF 3044
X2(8)=Xx212)%x2(3) COEF3045
X2(9)=X2(2)#Xx2(4) COEF3046
X2(10)=X2(3)#X2(4) COEF3047
DO 33 J=1,10 COEF3048

BB(J)=BB(J)+YY2(1)*X2(J) COEF3049
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SSXY(J)=BB(J)

DO 33 K=1,10
SSXUJsK)=SSX(JyK)+X2(J) #X2(K)
CALL MATV(SSX¢104BB,1,0ET)
SS=SSY

00 15 I=1,10
55=55-SSXY(1)*B8 (1) =IREP

00 21 JJ=2,10

J3=J44-1

ANS5=44

IF(BB(JJ))25,25,26
X4=2.00BB(JJ)

G0 TO 27

X4=0.0

A=2.0%ABS(BB(JJ))

Bl=A/20.

C=X4=A/50.

D=A/10.

E=10.7A

F=Xx4-B1

G=X4+D

H=X4+A®1.3

W=X4=A/15.

U=X4=-A/T7.5

1=X4-D

CALL SCALE(E,10.0,X4,0.0)
CALL EGRID(04X4,0.04B1,20)
CALL EGRID(1,X4,0.0,0.05,20)
OU 2 I=1,11
X1=G+D#FLOAT(1-3)4D/2.5
IF(X1)35,36,36

NN1=-1

GO TO 37

NN1=1

XO=G+D#FLOAT (1-2) #NN1

CALL ECHARI(X1,~0.02,0.140.1,0.9)
WRITE(7,74)x0

D0 3 I=1,11
X1==0.140.1#FLOAT(I)

CALL ECHAR(F4X140.1,041,0.0)
WRITE(T7,76) X1

CALL ECHAR(Gy~N.s0440.1,0.1,0.0)
WRITE(7,75)J3,J3,BB(JJ)

CALL ECHAR(Wy0.140.1,0.1,1.5709)
WRITE(7,73)

CALL ECHAR(Z40.040.149.1,1.5709)
WRITE(T7,78)TITL

CALL ECHAR(U4N.040.140.1,1.5709)
WRITE(7,82)A3

CALL EPLOT(-2,X4,0.0)
WRITE(P,80)TITL
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WRITE(P,B1)A3
DO 4 1=2,10
IF(I=JJ) 744,45
Jyd=1-1
GO TO 6
JJJg=1-2
15(4J49)1=1-1
CONTINUE
WRITE(P,77)1J3,J43,I15
DO 1 KK=1,45
V2=(KK=1)®A/ANS+X4
5$5Y1=0.9
DO 17 I=1,9
SSXY(1)=0.0
DO 17 J=1,9
$SX(1,J)=0.0
DO 18 I=1,N1
DO 28 J=2,4
X2(J)=X(1,J-1)eeA3(J-1)
X2(J+3)=x20J)1ex2(J)
X2(8)=X2(2)#X2(3)
X2(9)=x2(2)#x24)
X2(10)=X2(3)eX2(4)
DO 34 J=1,IREP
SSY1=SSYL4(Y(1,J)=V2eX2(JJ)) w2
DO 18 J=1,10
1F(J=JJ)20,18,30
20 JJI=J
GO0 TO 29
20 JJJ=J-1
29 SSXY(JJJ)=SSXY(JJIN+(YY2 (1) =V2eX2(JJ))eX2(J)
B(JIII=SSXY(JII)
DO 18 K=1,10
TF(K=JJ)11,18,12
11 KKK=K
GO T0 13
12 KKK=K-1
13 SSX(JJJKKK) =SSX(JIJ KKK +X2 (J) #X2(K)
18 CONTINUE
CALL MATV(S55X,9,B,1,DET)
DO 19 1=1,9
SSY1=SSY1=SSXY(I)#B(1)#IREP
R=(5S/SSY1)## (FLOAT(N)/2.D)
WRITE(P,79)V2, (B(J)yJ=2,9)4SSYL,R
CALL EPLOT(04V2,4R)
CALL EPLOTI(1,H,0.0)

~
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21 CONTINUE
CALL LINK(EIGN3)
END
/71 DUP
*DELETE COEF3

*STORE WS UA COEF3
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CDEF3102
COEF3103
COEF3104
COEF3105
COEF31C6
COEF3107
COEF3108
COEF3109
COEF3110
COEF3111
COEF3112
COEF3113
COEF3114
COEF3115
COEF3116
COEF3117
COEF3118
COEF3119
COEF3120
COEF3121
CUEF3122
COEF3123
COEF3124
CUEF3125
COEF3126
COEF3127
COEF3128
COEF3129
COEF3130
COEF3131
COEF3132
CUEF3133
COEF3134
COEF3135
COEF3136
COEF3137
COEF3138
COEF3139
COEF3140
COEF3141
COEF3142
CUEF3143
COEF3144
COEF3145
COEF3146
COEF3147
COEF3148
COEF3149
COEF3150
COEF3151
COEF3152




= 1i%i=

// JoB EIGN3000
/7 FOR EIGN3001
eLIST ALL EIGN3002
*NAME EIGN3 EIGN3003
*EXTENDED PRECISION EIGN3004
®UNE WOURD INTEGERS EIGN30CS5
* [OCS(KEYBOARD) EIGN3006
*IUCS(TYPEWRITER) EIGN3007
#10CS(1403 PRINTER) EIGN3008

INTEGER P,Q EIGN30CS

DIMENSION ALAM1(3),ALAM2(3),PREP1(3,3),PREP2(3,3) EIGN3010

COMMON Y(100,10) 4X(100,3),V(12)4A4(4),SSY,NS,NREPS,TITL(12),ID,A3(EIGN3011
14) 4N44N5,YS52(6)4V1(3,2) 4ALAMD(3,2),PREP(3,3,2),X1(10),2(3),YDEVI(10EIGN3012

20),A5(4),COE(12) yNNN(4),XC(100,3),8A(12,12) EIGN3U13

EQUIVALENCE (ALAMD(1,1),ALAML(1)), (ALAMD(1,2),ALAM2(1)),(PREP(1,1,EIGN3014

11) ,PREPL(1,1)),4(PREP(1,1,2),PREP2(1,1)) EIGN3015
89 FORMAT(1HO,8X,"EIGEN VALUES',10X,'EIGEN VECTORS AS ROWS',/,) EIGN3016
B8 FORMAT('0'2(Ell.4, S$*'3X)*IN ORIGINAL UNITS'/) EIGN3017
87 FORMAT(1IHO,6(E11.4,"=X"11"S"2X)" IN ORIGINAL UNITS') EIGN3C18
B6 FORMAT(13,9E13.5) EIGN3019
85 FURMAT(1HO,1X,*TABLE OF RESIDUALS') EIGN3020
84 FORMAT(13) EIGN3021
83 FORMAT('TYPE 1 TO CALL EXIT, EOF TO CONTINUE') EIGN3022
B2 FORMAT('1'12A6) EIGN3023
81 FORMAT(LHO,5Xs3HY —4EL15.643H = 43(2H #,E15.642H Zy1143H SQ)4/y) EIGN3024
80 FORMAT(1HOs7X,'Y EST',8Xs'Y OBS',9X,'DEVN',17X,'VALUES OF 2',28X,'EIGN3025

LFACTOR LEVELS'/) EIGN3026

79 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='FB.EIGN3027
14' A2 ='FB.4' A3 ='FB8.4/'OPOWER TRANSFORMATION OF DEPENDENT VARIEIGN3028

2ABLE - C ='FB8.4) EIGN3029
78 FORMAT( 52HO CANONICAL REGRESSION (Z ARE CANONICAL VARIABLES),/)EIGN3030
77 FORMAT(29HO CENTRE OF RESPUNSE SURFACE +/,) EIGN3031
P=5 EIGN3032
Q=8 EIGN3033
N5=1 EIGN3034
DO 27 I=144 EIGN3035
27 AS(1)=A4(l1) EIGN3036
NL1=NS/NREPS EIGN3037
GO TO (114100 N4 EIGN3038
11 DO 12 I=1,4 EIGN3039
12 A4(1)=A3(1) EIGN3040
G0 TO 13 EIGN3041
10 DO 5 I=1,4 EIGN3042
5 A4(1)=1.0 EIGN3043
13 DO 4 LL=1,N4 EIGN3044
WRITE(P,82)TITL EIGN3045
GO TO (14,15) N4 EIGN3046
15 GO TO (19,14),LL EIGN3047
14 WRITE(P,79)A3 EIGN3048

19 DU 6 I=1,4N1 EIGN3049
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35

=45 &

DO 20 K=1,3
XCUI4K)=X(14K)#eA&(K)
YOEV(I)=0.0

D0 6 K=1,NREPS
YDEV(I)=YDEV(I)+Y(I,K)®®A4(4)/NREPS
DO 7 I=1,10

V(1)=0.0

D0 7 J=1,10

BA(1,J)=0.0

X1(1)=1.0

DO 8 K=1,N1

DO 3 J=2,4
X1(J)=X(KyJ=-1)weA4(J=1)
X1(5)=X1(2)ex1(2)
X1(6)=X1(2)#X1(3)
X1(7)=X1(3)ex1(3)
X1(8)=X1(2)eX](4)
X1(9)=X1(3)eX1(4)
X1(10)=X1(4)#X1(4)

0O 8 I=1,10
VII)=V(I)+YDEV(K) #X1(T)
DO 8 J=1,10
BA(T,J)=BA(I,J)+X1(1)ex1(J)
CALL MATVI(BA,104V,1,DET)
DO 29 J=1,10

CUE(J)=V(I)

NFAK=3

KP=NFAK+2

D0 32 I=1,NFAK

00 32 J=1,I
IF(I-J)31,30,31
PREP(I4JsLL)=V(KP)

GO TO 32
PREP(I4J,LL)=V(KP)#0.5
PREP(JyI4LL)=PREP(I,JsLL)
KP=KP+1

DO 33 I=1,NFAK
V(I)==V(I+1)#*0.500

DO 34 I=1,NFAK

DO 34 J=1,NFAK
BA(L,J)=PREP(T,J,LL)
WRITE(P,77)

CALL MATV(BA,NFAK,V,1,DET)
YS$=COE(1)

DO 44 1=1,NFAK
YS=YS+0.500#V(I)#COE(I+1)
GO TO (35,36)4N4

GO TO (37,35),LL

11=1

12=2

13=3

EIGN3050
EIGN3051
EIGN3052
EIGN3053
EIGN3054
EIGN3055
EIGN3056
EIGN3057
EIGN3058
EIGN3059
EIGN3060
EIGN3061
EIGN3062
EIGN3063
EIGN3064
EIGN3065
EIGN3066
EIGN30e7
EIGN3068
EIGN3069
EIGN3070
EIGN3071
EIGN3072
EIGN3073
EIGN3074
EIGN3075
EIGN3076
EIGN3077
EIGN3078
EIGN3079
EIGN3080
EIGN3081
EIGN3082
EIGN3083
EIGN3084
EIGN3085
EIGN3086
EIGN3087
EIGN3088
EIGN3089
EIGN3090
EIGN3091
EIGN3092
EIGN3093
EIGN3094
EIGN3095
EIGN3096
EIGN3097
EIGN3098
EIGN3099
EIGN3100
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DO 40 I=1,3

NNN(T)=V(I)/ABS(V(I))
V3=ABS(V(1))#=(1./A3(1))%NNN(1)
V4=ABS(V(2))=e(1./A3(2))%NNN(2)
V5=ABS(V(3))e=(1./A3(3))=NNNI(3)
NNN(4)=YS/ABS(YS)
YS1=ABS(YS)#e(1./A3(4))%NNN(4)
WRITE(P,B7)(V(I),1,1=14NFAK)V3,11,V4,12,V5,13
WRITE(P,88)YS,YS1

GO TO 45

WRITE(P,B7) (V(I),I,1=1,NFAK)
WRITE(P,88)YS

WRITE(P,89)

GO TO (22,23),LL

CALL CAN3(PREPL,ALAML,NFAK)

GO TO 24

CALL CAN3(PREP2,ALAM2 ,NFAK)
WRITE(P,78)

WRITE(P481)YSy (ALAMD(J,LL) 4JyJ=1,NFAK)
WRITE(P,85)

WRITE(P,80)

DO 18 J=1,N1

YPRED=YS

DO 16 1=1,NFAK

2(1)=0.0

DO 16 L=1,NFAK
Z(I)=Z(I)+(XC(JyL)=V(L))#PREP(I,L,sLL)
00 17 L1=1,NFAK

YPRED=YPRED# (7(L1)##2) «ALAMD(LL,LL)
MM1=YPRED/ABS(YPRED)
YPRED=MM1#ABS(YPRED) ##(1.0/A41(4))
YDEV(J)=0.0

b0 51 T=1,NREPS
YDEV(J)=YDEV(J)+Y(J,1)/NREPS
YDEV1=YDEV(J)-YPRED

EIGN3101
EIGN3102
EIGN31C3
EIGN3104
EIGN3105
EIGN3106
EIGN3107
EIGN3108
EIGN3109
EIGN3110
EIGN3111
EIGN3112
EIGN3113
EIGN3114
EIGN3115
EIGN3116
EIGN3117
EIGN3118
EIGN3119
EIGN3120
EIGN3121
EIGN3122
EIGN3123
EIGN3124
EIGN3125
EIGN3126
EIGN3127
EIGN3128
EIGN3129
EIGN3130
EIGN3131
EIGN3132
EIGN3133
EIGN3134
EIGN3135

18 WRITE(P,86)J,YPRED,YDEV(J),YDEVL,y(Z(1),I=1,NFAK),(XC(JyIT1),II=1,NFEIGN3136

25

4

1AK)

DO 25 I=1,4
A4(1)=A3(1)

DO 46 I=1,3
V1(I,LL)=V(I)
CONTINUE

DO 28 1=1,4
A4(T)=A5(1)

CALL DATSW(7,47)
GO TO (49,50)4,J7
CALL LINK(CENT3)
CALL DATSW(10,J10)
GO TO (48447),J10
CALL LINK(SLIC3)
60 TO (9,26) N4

EIGN3137
EIGN3138
EIGN3139
EIGN3140
EIGN3141
EIGN3142
EIGN3143
EIGN3144
EIGN3145
EIGN3146
EIGN3147
EIGN3148
EIGN3149
EIGN3150
EIGN3151
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9 WRITE(1,83) EIGN3152
READ(6,84)NS EIGN3153
IFIN5)2421,42 EIGN3154

26 IF(1D0-98)1,2,1 EIGN3155

2 CALL EXIT EIGN3156

21 CALL LINK(CRLF3) EIGN3157

1 CALL LINK(BOX3) EIGN3158
END EIGN3159

// bupP EIGN3160
*DELETE EIGN3 EIGN3161

*STORE WS UA EIGN3 EIGN3162




// JoB CENT3000

// FOR CENT3001
*LIST ALL CENT3002
#NAME CENT3 CENT3003
#*EXTENDED PRECISION CENT3004
#*ONE WURD INTEGERS CENT3005
#10CS(1403 PRINTER) CENT3006

INTEGER P,0 CENT3007

COMMON Y(100,10),X(10043),B8(12),A4(4),SSY,N, IREP,TITL(12),1D,A3(4)CENT3008
LyN4yNS,YS(6),V1(3,2)4R(4543,2),X2(10),V2(3),YY2(100),SSXY(10),A5(4CENT30C9
2)455X(12412),RB(12) CENT3010
81 FORMAT('OPUWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='F8.CENT3011
14' A2 ='FB8.4' A3 ='FB.4/'DPOWER TRANSFORMATION OF DEPENDENT VARICENT3012

2ABLE - C ='FB8.4) CENT3013
80 FORMAT('1'12A6) CENT3014
79 FURMAT(5E15.5) CENT3015
78 FORMAT('OPOINTS PLOTTED FOR MLR GRAPH OF X'I1'S'/7X'X1S'12X*X25'12CENT3016
1X*X3S'13X'SSD'13X'R") CENT3017
P=5 CENT3018
Q=8 CENT3019
N1=N/IREP CENT302C
D0 8 I=1,4 CENT3021

8 AS(1)=A4(1) CENT3022
GO TO (9,10),N4 CENT3023

9 DO 22 1=1,4 CENT3024
22 A4(1)=A3(1) CENT3025
N6=1 CENT3026
GO TO 23 CENT3027
10 DO 24 I=1,4 CENT3028
24 A4(1)=1.0 CENT3029
N6=2 CENT3030
23 DO 4 LL=1,4N6 CENT3031
$5Y=0.0 CENT3032
DO 16 I=1,N1 CENT3033
DO 16 J=1,IREP CENT3034
16 SSY=SSY+(Y(I,J)eY(1,J))eeAb(4) CENT3035
DO 14 I=1,N1 CENT3036
YY2(1)=0.0 CENT3037
DO 14 J=1,IREP CENT3038

14 YY2(1)=YY2(1)+Y(I,J)=#A4(4)/IREP CENT3039
X2(1)=1.0 CENT3040
Do 27 l-l.l) CENT3041
CENT3042

CENT3043

g CENT3044
CENT3045

CENT3046

XZ(J)=X(I.J 1)##A4(J-1) CENT3047
26 X2(J+3)=X2(J)*X2(J) CENT3048

X2(8)=X2(2)%Xx2(3) CENT3049
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X2(9)=xX2(2)eX2(4)
X2(10)=X2(3)eX2(4)

DO 3 J=1,10
BB(J)=BBIJ)+YY2(1)ex2(J)

DU 3 K=1,10
SSX(JyK)=SSX(JeK)+X2(J)eX2(K)
CALL MATV(SSX,10,8B,1,DET)

DO 11 I=1,7

SSXY(I)=0.0

00 11 J=1,7

SS5X(1,J)=0.0

D0 12 I=1,N1

D0 13 J=1,2

Jl=J+1

DU 13 J2=J1,3

J3=J+42-2
X2(J3+1)=(X(1,J3)eeA4(J3)-2.00VI(J3,LL))eX(],J3)ewAl(J3)

CENT305C
CENT3051
CENT3052
CENT3053
CENT3054
CENT3055
CENT3056
CENT3057
CENT3058
CENT3059
CENT3060
CENT3061
CENT3062
CENT3063
CENT3064
CENT3065

CENT3066

13 X2(J3+4)=X(1,J)ewAb(J)eX(1,J2)@2A4(J2)=VL1(JyLL)®X(],J2)eeA4(J2)-VICENT3067

1

~

1

w

w

~o

30
29
28

LlJ2 LL) X1 ,J)eep4(J)

DO 12 J=1,7
SSXY(J)=SSXY(J)+YY2(1)eXx2(J)
BLJ)=SSXY(J)

DO 12 K=1,7
SSX{JeKI=SSX(JyK)+X2(J)eX2(K)
CALL MATV(SSX,7,B,1,DET)
§5=SSY

DU 15 I=1,7
$5=SS-SSXY(I1)eB(I)*IREP

DO 2 J1=1,2

J2=J1+1

D0 2 J3=42,3

JI=J1+J43-2

J6=4-JJ

AN5=44
X1=V1(JJyLL)
IF(X1)1545,6
X4=2,0X1

GO TO 7

X4=0.0
A=2,0#ABS(X1)
WRITE(P,80)TITL
GO TO (29430) 4N4
GO TO (28,29),LL
WRITE(P,81)A3
WRITE(P,78)JJ

DO 1 KK=1,45
V2(JJ)=(KK=1)»A/ANS+X4
SSX(1,1)=BB(J4+4)
SSX(2,2)=BB(J5+4)

CENT3068
CENT3069
CENT3070
CENT3071
CENT3072
CENT3073
CENT3074
CENT3075
CENT3076
CENT3077
CENT3078
CENT3079
CENT3080
CENT3081
CENT3082
CENT3083
CENT3084
CENT3085
CENT3086
CENT3087
CENT3088
CENT3089
CENT3090
CENT3061
CENT3092
CENT3093
CENT3094
CENT3095
CENT3096
CENT3097
CENT3098
CENT3099
CENT3100
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SSX(1,2)=BB(J6+7)/2.0
S$5X(241)=55X(1,2)
B(1)==(BB(J4+1)+BB(J3+7)eV2(JJ))/2.0
B(2)==(BB(J5+1)+BBIJL1+T)eV2(JJ))/2.0
CALL MATV(S55X42,B,1,DET)

V2tJa)r=g(1)

V2(J45)=812)

DO 17 I=1,7

SSXY(I)=0.0

DO 17 J=1,7

SSX(1,J)=0.0

00 18 I=1,N1

DO 25 J=1,2

JJl=Jd+1

DO 25 JJ2=JJ1,3

JI3=J+342-2
X20JJ3+1)=(X(1,JJ3)%%A4(JJ3)-2.02V2(JJ3))eX(1,JI3)esA4l(JI3)

-
~

CENT3101
CENT3102
CENT3103
CENT3104
CENT3105
CENT3106
CENT3107
CENT3108
CENT3109
CENT3110
CENT3111
CENT3112
CENT3113
CENT3114
CENT3115
CENT3116
CENT3117

25 X2(JJ344)=X(1,J)ewAb(J)eX(1,JJ2)2eA4(JJ2)=V2(J)exX(1,JJ2)eeA4(JJ2)-CENT3LIB

1V2(JJ2)ex(1,J)eers(y)
D0 18 J=1,7
SSXY(J)=SSXY(J)+YY2(I)eX2(J)
B(J)=SSXY(J)
D0 18 K=1,7
18 SSX(JsK)=SSX(J,K)+X2(J)#X2(K)
CALL MATV(S5X+74B,1,DET)
SSY1=SSY
00 19 I=1,7
19 SSY1=SSY1-SSXY(I)*B(I)*IREP
RIKKyJJsLL)=(SS/SSY1) == (FLOAT(N)/2.0)
DO 31 I=1,3
NN1=V2(1)/ABS(V2(1))
V2(1)=ABS(V2(1))#e(1.0/A4(1))eNNL
WRITE(P,79)V2,SSYL4R(KK,JJ,yLL)
CONTINUE
DO 20 I=1,4
A4l1)=A3(1)
CONTINUE
DO 21 I=1,4
A4(I)=AS(1)
CALL LINK(PCNT3)
END

N —

N
+0

2

24

// puP
*DELETE CENT3
*STORE WS UA CENT3

CENT3119
CENT3120
CENT3121
CENT3122
CENT3123
CENT3124
CENT3125
CENT3126
CENT3127
CENT3128
CENT3129
CENT3130
CENT3131
CENT3132
CENT3133
CENT3134
CENT3135
CENT3136
CENT3137
CENT3138
CENT3139
CENT3140
CENT3141
CENT3142
CENT3143
CENT3144
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/7 JoB

// FOR

*LIST ALL

*NAME PCNT3
*EXTENDED PRECISION
*ONE WURD INTEGERS
«JUCS(KEYBOARD)
*I10CS(PLOTTER)
*JOCSITYPEWRITER)

PCNT3000
PCNT3001
PCNT3002
PCNT3003
PCNT3004
PCNT3005
PCNT3006
PCNT3007
PCNT3008

COMMUN Y(100,10) 4X(10043),B(12),A4(4)sSSY,N,IREP,TITL(12),1D4A3(4)PCNT3009

1sN4 NS, YS(6)4V1(3,2),R(45,3,2),A5(4)
BO FURMAT('POWER TRANSFORMATIONS Al='FB8.4' A2='F8.4' A3='FB8.4"'
1'F8.4)
79 FORMAT(13)
78 FORMAT(12A6)
77 FORMAT('TYPC 1 TO CALL EXIT, EOF TO CONTINUE®)
76 FORMATI(F3.1)
75 FORMAT('VALUE OF X*I1*'S - CENTRE AT X'I1'S ='F7.3)
T4 FORMAT(FT7.3)
73 FORMAT('MAXIMUM LIKELIHOOD RATIO®)
ANS=44
V0 24 I=1,4
24 AS(1)=a4(1)
25 DU 27 I=1,4
GO TO (25426) 4N&
27 A4(1)=A3(1)
N6=1
GO TO 28
26 DU 29 I=1,4
29 A4(1)=1.0
Ne=2
D0 30 LL=1,N&6
DN 4 JJ=1,3
X1=v1(JJ,LL)
IF(X1)12,12,13
12 X4=2.0%X1
GO 1O 14
13 X4=0.0
14 A=2.0#ABS(X1)
Bl=A/20.
C=X4-A/50.
D=A/10.
E=10./A
F=X4-81
G=X4+D
H=X4+A®1,3
W=X4=A/15.
U=X4=-A/T.5
1=X4-D
CALL SCALE(E10.04X4,0.0)

2

«

PCNT3010
C=PCNT3011
PCNT3012
PCNT3013
PCNT3014
PCNT3C15
PCNT3016
PCNT3017
PCNT3018
PCNT3019
PCNT3020
PCNT3021
PCNT3022
PCNT3023
PCNT3024
PCNT3025
PCNT3026
PCNT3027
PCNT3028
PCNT3029
PCNT3030
PCNT3031
PCNT3032
PCNT3033
PCNT3034
PCNT3035
PCNT3036
PCNT3037
PCNT3038
PCNT3039
PCNT3040
PCNT3041
PCNT3042
PCNT3043
PCNT3044
PCNT3C45
PCNT3046
PCNT3047
PCNT3048
PCNT3049



=L 298

CALL EGRID(04X4,0.0,B1,20)

CALL EGRID(1,X4,0.0,0.05,20)

DO 2 1=1,11
X1=6-D/5.0+D*FLOAT(1-2)
NN1=Xx1/ABS(X1)
X0=ABS(G+D*FLOAT(I-2))ee(1.0/A4(JJ))*NNL
CALL ECHAR(X14-0.,02,0.140.1,0.0)
WRITE(T7,74)X0

00 3 I=1,11

X1=-C.140.1=FLOAT(I)

CALL ECHARI(F,X1,0.1,0.1,0.0)
WRITE(T,76)X1

CALL ECHAR(G+-0.04,0.140.1,0.0)
NN1=V1(JJ,sLL)/ABS(V1(JJ,LL))
V3=ABS(VI(JJ,LL) )@ (1.0/44(JJ))*NNL
WRITE(T7,75)J440J,V3

CALL ECHAR(W;0.1,0.1,0.1,1.5709)
WRITE(T7,73)

CALL ECHAR(Z,0.040.1,0.1,1.5709)
WRITE(T7,78)TITL

GO TO (11,9) N4

GO TO (10,11),LL

CALL ECHAR(Uy04240.1,0.1,1.5709)
WRITE(7,80)A3

10 CALL EPLOT(-2,4X4,0.0)

DO 1 KK=1,45

V2=(KK-1)®#A/ANS+X4

CALL EPLOT(O0,4V2,R(KKyJJ,LL))
CALL EPLOTI(1,H,40.0)

CONTINUE

D0 31 I=1,4

31 A4(I)=A3(1)

30 CUNTINUE

DO 32 I=1,4

A4(1)=A5(1)

CALL DATSW(10,J10)

GO TO (16415),4J10

16 CALL LINK(SLIC3)

15 GO TO (L7,8) N4

17 WRITE(L,77)

READ(6,79)N5

IFIN5)546,5

IF(ID=-98)7,5,7

CALL EXIT

CALL LINK(CRLF3)

CALL LINK(BOX3)

END

// DUP

*DELETE PCNT3

*STORE WS UA PCNT3

~

w
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~ouvo

PCNT3050
PCNT3051
PCNT3052
PCNT3053
PCNT3054
PCNT3055
PCNT3056
PCNT3057
PCNT3058
PCNT3059
PCNT3060
PCNT30€1
PCNT3062
PCNT3C63
PCNT3064
PCNT3065
PCNT3066
PCNT3067
PCNT3068
PCNT3069
PCNT3070
PCNT3071
PCNT3072
PCNT3073
PCNT3074
PCNT3075
PCNT3076
PCNT3077
PCNT3078
PCNT3079
PCNT3080
PCNT3081
PCNT3082
PCNT3083
PCNT3084
PCNT3085
PCNT3086
PCNT3087
PCNT3088
PCNT3089
PCNT3090
PCNT3091
PCNT3092
PCNT3093
PCNT3094
PCNT3095
PCNT3096
PCNT3097
PCNT3098
PCNT3099
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// Joe

/7 FOR

eLIST ALL

*NAME SLIC3

*EXTENDED PRECISION

«UNE WORD INTEGERS

#10CS(1403 PRINTER)
INTEGER P,Q

SLIC3000
sLic3oct
SLIC3002
SLIC3003
SLIC3004
SLIC3065
SLIC3006
sLIc3007

COMMON Y(100,10) 4X(10043),V(12)4A4(4),SSYNS,NREPS,TITL(12),ID,A3(SLIC3008
14) N4 yNS,YSI6) 3 VV1(3,2)4V1(2,6) JALAMD(2,6),PREP(242,6)4X1(10),YDEVSLIC3009

2(100),A504) 4CNE(6) yALAML(3),PREP1(3,43),VV(10),BA(12,12)4NNN(3)
32 FORMAT('1'12A6)
81 FORMAT(LHO,8X,'EIGEN VALUCS®,10X,*'EIGEN VECTORS AS ROWS*y/,)
30 FORMAT(L1HO,4(E1le4,'=X'T11"'S*2X)"' IN ORIGINAL UNITS')

sLic3o10
sLic3oll
SLIC3012
SLIC3013

79 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='FB8.SLIC30Cl4
14' A2 ='FB.4' A3 ='F8.4/'0OPOWCR TRANSFORMATION OF DEPENDENT VARISLIC3015

2ABLE - C ='FB8.4)
78 FORMAT('0'2(E11.4,*=YS*'3X) "IN ORIGINAL UNITS')

SLIC3016
sLIC3017

77 FURMAT(//'0 CENTRE OF RESPONSE SURFACE FOR THE PLANE X'I1'='F8.2)SLIC3018

p=5
Q=8
N1=NS/NREPS
DU 2 I=1,4
AS(1)=A4(1)
GU TO (11510,11,11),Né
11 DO 12 I=1,4
12 A4(1)=A3(1)
N6=1
GO TJ 13
DO 5 I=1,4
A4(1)=1.0
N6=2
13 DO 4 LL=1,4Nb
WRITE(P,82)TITL
GO TO (21,22421421)4N4
22 GO TO (23,21),LL
21 WRITE(P,79)A3
GU TO (23,23,31,423),N4
D0 6 I=1,N1
YDEV(I)=0.0
DU 6 K=1,NREPS
YDEV(1)=YDEV(1)+Y(1,K)ssA&(4)/NREPS
DO 7 1=1,10
VV(1)=0.0
DO 7 J=1,10
BA(1,J)=0.0
X1(1)=1.0
DO 8 K=1,N1
DO 3 J=2,4
XLJ)=X(KyJ=1)eeAb(J-1)
X1(J+3)=X1(J)eX1(J)

~
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~
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SLIC3019
sLIC3020
sLIc3021
SLIC3022
SLIC3023
SLIC3024
SLIC3025
SLIC3026
SLIC3027
SLIC3028
SLIC3029
SLIC3030
SLIC3031
SLIC3032
SLIC3033
SLIC3034
SLIC3035
SLIC3036
SLIC3037
SLIC3038
SLIC3039
SLIC3040
SLIC3041
SLIC3042
SLIC3043
SLIC3044
SLIC3045
SLIC3046
SLIC3047
SLIC3048
SLIC3049
SLIC3050
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X1(B)=X1(2)ex1(3)
X1(9)=X1(2)eX1(4)
X1(10)=X1(3)ax1(4)

DO 8 I=1,10
VVII)=VVI1)+YDEVIK) #X1 (1)
DO 8 J=1,10
BACL,J)=RA(1,J)+X1(1)exX1(J)
CALL MATV(8A,19,VV,1,DET)
GO TO 33

DO 32 I=1,1C

vVl =virn)

D0 1 LL1=2,3

LL2=LL1+1

DO 1 LL3=LL2,4
LLA=LL1+LL3-4
LLS=(LL-1)#3+4-LL4
LL6=4-LLS

LL7=12-LL1

LL8=12-LL3

Ll=tLl-1

L3=LL3-1

SLIC3051
SLIC3052
SLIC3053
SLIC3054
SLIC3055
SLIC3056
SLIC3057
SLIC3058
SLIC3059
SLIC3060
SLIC3061
SLIC3062
SLIC3063
SLIC3064
SLIC3065
SLIC3066
SLIC3067
SLIC3068
SLIC3069
SLIC3070
SLIC3071

VIL)=VVI1)#VVILL6+1) #VVL(LL6,LL)#VV(LL6+4)eVVI(LL6,LL)*VVI(LL6,LL)SLIC3072

VI2)=VVILLL)+VV(LLB) *VVL(LL6,LL)
VI3)=VVILL3)+VVILLT) #VVL(LLE,LL)
VI4)=VVILL1+3)

VI5)=VV(LL4+T)

VI6)=VVILL3+3)

DG 17 J=1,6

COE(J)=V(J)

NFAK=2

KP=NFAK+2

DO 14 I=1,NFAK

00 14 J=1,I

IF(I-J)15,16,15

PREPL(I,J)=V(KP)

GO TO 14

PREPLII,J)=V(KP)®0,5
PREPL(J,1)=PREPL(I,J)

KP=KP+1

DO 9 I=1,NFAK

VII)==V(I+1)#0,500

DO 34 I=1,NFAK

D0 34 J=1,NFAK
BA(I4J)=PREPL(I,J)

CALL MATV(BA,NFAK,V,1,DET)
NN1=VVL1(LL6,LL)/ABS(VVI(LL6,LL))
VVV=ABS(VVL(LL6,LL) ) ##(1./A4(LL6))#*NN1
WRITE(P,77)LL6,VVV
YS(LL5)=COE(1)

DO 24 I=1,NFAK
YSILL5)=YS(LL5)+0.5#V(I)#COE(I+1)

SLIC3073
SLIC3074
SLIC3075
SLIC3076
SLIC3077
SLIC3078
SLIC3079
SLIC3080
SLIC3081
SLIC3082
SLIC3083
SLIC3084
SLIC3085
SLIC3086
SLIC3087
SLIC3088
SLIC3089
SLIC3090
SLIC3091
SLIC3092
SLIC3093
SLIC3094
SLIC3095
SLIC3096
SLIC3097
SLIC3098
SLIC3099
SLIC3100
SLIC3101
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GO TO (25,26425425) N4

26 GO TO (27425)sLL

25 DU 30 I=1,2

30 NNN(I)=V(I)/ABS(V(I))
V3=ABS(V(L))ww(L1./A3(L1))eNNNIL)
V4=ABS(V(2))we(1./A3(L3))eNNN(2)
NNN(3)=YS(LLS) /ABS(YSILL5))
YS1=ABS(YSILLS))®e(1./A3(4))*NNN(3)
WRITE(P,BO)VIL)4L1,V(2)4L3,V3,L1,V4,L3
WRITE(P,78)YSI(LLS),YS1
GU TO 35

27 WRITE(P,80)VI1),4L1,4VI2),L3
WRITE(P,T7R)YSILLS)

35 WRITE(P,81)

CALL CAN3(PREP1,ALAM1,NFAK)

00 19 I=1,2

VI(I,LL5)=VII)

ALAMDII,LL5)=ALAMLIT)

D0 19 J=1,2

PREP(1,J4LL5)=PREPL(I,4J)

CONTINUE

00 20 I=1,4

A4lI)=A3(1)

CONTINUE

DO 18 I=1,4

A4(1)=ASLI)

CALL LINK(CRS3)

END

// bUP

*DELETE SLIC3

*STORE WS UA  SLIC3

~ -
s0 =0

-
@

SLIC3102
SLIC3103
SLIC3104
SLIC3105
SLIC3106
sLIC3107
SLIC3108
SLIC3109
SLIC3110
SLIC3111
SLIC3112
SLIC3113
SLIC3114
SLIC3115
SLIC3116
SLIC3117
SLIC3118
SLIC3119
SLIC3120
sLIC3121
SLIC3122
SLIC3123
SLIC3124
sLIC3125
SLIC3126
sLic3127
sLIC3128
sLiIc3129
SLIC3130
SLIC3131
SLIC3132
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// JOB CRS30000
// FOR CRS30001
®NAME CRS3 CRS530002
*LIST ALL CRS30003
*EXTENDED PRECISION CRS30004
*ONE WORD INTEGERS CRS30005
*10CS(DISK) CRS30006
*10CS(KEYBOARD) CRS30007
*10CS(TYPEWRITER) CRS30008
*1UCS(1403 PRINTER) CRS30009
*10CS(2501 READER) CRS30010

INTEGER P,Q CRS30011

DIMENSION XP1(5),YPL(S) CRS530012

CUMMON Y(100,10)4X(1004+3),Z2(8),A5(4),A4(4),SSY,NS,NREPS,TITL(12),CRS30013
1ID4A3(4) N4 yNS,YS(6) ¢ XCNT(6) ,XCNTR(246)ALAMD(2,6),AVECT(2,2,6),YCCRS30014
20NT(1046) yNSANI6) 4ZLIML(3),1J(10,5342),YP(400),XP(40N),XH(40)4XV{40CRS30015

3)+YCUNL(10),2LIM(2) CRS30016
DEFINE FILE 1(4D046,UsKK1),2(400,64U,KK2),3(400,6,U,KK3),4(400,6,UCRS30017
11KK4) 45(400464UyKK5) 16(400,6,U,KK6) CRS3G018

91 FORMAT('OIMAGINARY POINT CALCULATED ON CONTOUR Y ='F10.2/' TRY CONCRS30019
1TOURS CLOSER TO THE CENTRE OR CHANGE THE FACTOR LIMITS FOR PLOTTINCRS30020

26') CRS30021
90 FORMAT(1HO,10X,'DATA FOR PLOTTING OF 5 CONTOURS (X'I1'='F6.2')'//5CRS30022
1X5(BXyF6.2,9X)/5(10X X" 11,9X'X'11)) CRS30023
89 FORMAT('OSADDLE EXISTS - CONTOUR POINTS PLOTTED IN ORIGINAL UNITCRS30024
1STIXT1 F6.2')"//5(13X,F6.2,4X)/5(10X X" 11,9X'X*11)) CRS30025
88 FURMAT('OSADDLE EXISTS - CONTOUR POINTS PLOTTED (X'Il'='F6.2')'/CRS30026

1/5013X,F6.2,4X)/5(10X"X* T1,9X*'X*'11)) CRS30027
87 FORMAT('ODATA FOR PLOTTING 5 CONTOURS (X'I1'='F6.2')"'//*OTRANSFORMCRS30028
1ED FACTOR LEVELS IN ORIGINAL UNITS'//5X5(8XyF6.2,9%X)/5(10X"X' 1,9XCRS30029

2'X'I1)) CRS30030
86 FORMAT('ENTER 3 FACTOR LIMITS FOR PLOTTING') CRS30031
85 FORMAT('ENTER 10 CONTOUR LEVELS, 5 BELOW THE CENTRE, THEN 5 ABOVE'CRS30032

1) CRS30033
84 FORMAT('OPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al ='FB.CRS30034
14 A2 ='FB.4' A3 ='FB.4/'OPOWER TRANSFORMATION OF DEPENDENT VARICRS30035

2ABLE - C ='F8.4) CRS30036
B3 FORMAT('1'12A6) CRS30037
82 FORMAT(13F6.2) CRS30038
B1 FORMAT(2Xy5(1X4F11.241X,F10.2)) CRS30039
A0 FURMAT(F10.0) CRS30040
P=5 CRS30041
Q=8 CRS30042
DO 4 I=1,4 CRS30043
4 AS(1)=A4(1) CRS30044
GO TO (16466416416) N4 CRS30045
16 WRITE(1,85) CRS30046
READ(6,80) YCONL CRS30047

WRITE(1,86) CRS30048




66
18
12
23

97
28

o

98
29

6

-

-
-

30

READ(6,480)ZLIM]

GO TO 18
READ(Q,82) YCON1,ZLIM]
GO TO (12,97412412)4Né
DO 23 I=1,4
A4lT)=A3(1)

N6=1

GU TO 24

00 28 I=1,4
A4lI)=1.0

Ne=2

DO 96 LL=1,N6

00 15 LL1=1,2
LL3=LL1+1

DO 15 LL2=LL3,3
LL4=LL1+LL2-2
LLS=(LL-1)e3+4-LLS
LL6=4~LLS

D0 29 I=1,10
IF(A4(4))6,98,98
J=11-1

G0 TO 29

J=1
YCONT(I,LL5)=YCONL(J)
DO 61 [=1,400
XP(I)=0.0
YP(1)=0.0

NSWCH=0
NSAD(LLS)=0

KCY=0

IH=1

1v=2

LLH=LLL

LLv=LL2
ZLIM(1)=ZLIML(LLY)
ZLIM(2)=ZLIML(LL2)

N1=ALAMD (IH,LL5) /ABS (ALAMD(IH,LL5))
N2=ALAMD (1V,LL5)/ABS (ALAMD(IV,LL5))

NSIGN=N1#N2
IF(NSIGN)11411,30
NSAD(LLS)=1
IFINL1)13,13,14
10UM=TH

IH=1V

Iv=1DUM
IDUM=LLH
LLH=LLV
LLV=IDUM
NSWCH=1

Gu TO 13
IF(N1)13,13,45

-1 =

CRS30049
CRS30050
CRS30051
CRS30052
CRS30053
CRS30054
CRS30055
CRS30056
CRS30057
CRS30058
CRS30059
CRS30060
CRS30061
CRS30062
CRS30063
CRS30064
CRS30065
CRS30066
CRS30067
CRS30C68
CRS30069
CRS30070
CRS30071
CRS30072
CRS30C73
CRS30074
CRS30075
CRS30076
CRS30077
CRS30078
CRS30079
CRS30080
CRS30081
CRS30082
CRS30083
CRS30084
CRS30085
CRS30086
CRS30087
CRS30088
CRS30089
CRS30090
CRS30091
CRS30092
CRS30093
CRS30094
CRS30095
CRS30096
CRS30097
CRS30098
CRS30099




45
99
10

45
13

51
52
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D0 46 I=1,5
IF(A4(4))99,19,10

J=1

GO TO 46

J=1+5

YCONT(I,LLS)=YCONL(J)

CONTINUE

KCY=KCY+1

1JIKCY,LL4,LL) =0
ZFRST=SQRT((YCONT(KCY,LLS5)*®A4(4)-YS(LLS))/ALAMD( IH,LL5))
ZEND=ZLIM(IH)®®A4 (LLH)~ZFRST
XH(1)=ZFRST

XV(1)=0.0

THETA=0.0

00 1 I=2,10

THETA=THETA+0,15710
IF(NSAD(LL5))51,51,52
XH(I)=ZFRSTeCOS(THETA)

GO TO 53
XH{T)=2FRST+ZEND-ZEND*COS (THETA)

CRS30100
CRS30101
CRS30102
CRS30103
CRS30104
CRS30105
CRS30106
CRS301C7
CRS30108
CRS30109
CRS30110
CRS30111
CRS30112
CRS30113
CRS30114
CRS30115
CRS30116
CRS30117
CRS30118
CRS30119

53 ARG=(YCONT(KCY4LL5) ##A4(4)-YS(LLS)-ALAMD(IH,LLS)#(XH(I)ee2))/ALAMDCRS30120

o

~

-

5

>

5

)

56

~

1(IV,LLS)

IF(ARG)B,7,7
WRITE(P,91)YCONT(KCY,LLS)
LJ(KCY, LL4,LL) =)

CALL DATSW(6,KJ6)

GO TO (16417),KJ6
XVII)=SQRT(ARG)

IL=642-1

XH{IL)=XH(I)

XVIIL)==xV(Il)

CONTINUE

IF(NSAD(LL5))54,54,55
XH(11)=0.0
ARGG=(YCONT(KCY,LL5)##A4 (4)=YS(LL5))/ALAMD( IV,LLS)
XV(11)=SQRT(ARGG)

GO TO 56

XH(11)=ZLIM(IH) #®A4(LLH)

CRS30121
CRS30122
CRS30123
CRS30124
CRS30125
CRS30126
CRS30127
CRS30128
CRS30129
CRS30130
CRS30131
CRS30132
CRS30133
CRS30134
CRS30135
CRS30136
CRS30137

ARG=(VCDNY(KCV.LL5)!OAh(Al-YS(LLSI-ALAMD(alLLS)O(XH(llOOZD)/ALAMDCRSSOlBQ

1(IVyLLS)

XV(11)=SQRT(ARG)
b0 2 1=12,21
LLLS5=22~1
1i=42~1
XH(T)==XH(LLLS)
XVII)=XVILLLS)
XHIIT)=XH(I)
XVIIT)==XxV(I)
XV(31)=-xVv(11)
XH(31)=XxH(11)
IF(NSWCH)31,31,32

CRS30139
CRS30140
CRS30141
CRS530142
CRS30143
CRS30144
CRS30145
CRS30146
CRS30147
CRS30148
CRS30149
CRS30150
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41
17
34
47
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36
38

39
37

35
22
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20
19
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71
72

49
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Il=1v

12=1H

DO 33 I=1,40
XDUM=XH (1)
XHIT)=xV(I)
XV(I)=XDUM
50 TO 60
Il=IH

12=1v

DO 41 I=1,40
L=(KCY=1)®#40+]

XP(L)=AVECT(I1,11,LLS)®XH(T)+AVECT(I2,11,LL5)®XV(I)+XCNTR(I1,LLS)
YPUL)=AVECT(I1,12,LLS) #XH(T)+AVECT(12,12,LL5)eXV(I)4XCNTR(I2,LLS)

TF(KCY-5)13,34,34
IF(NSADILLS5)=1)35,47,47
IFIKCY=10)48,35,35
IF(KCY-5)13,36,13
IF(NSWCH)38,38,39
NSWCH=1

G0 T0 37

NSWCH=0

IDUM=1H

IH=1V

1v=1DUM

IDUM=LLH

LLH=LLV

LLV=IDUM

GO TO 13

JJ=1

D0 22 I=1,5
JI=JJeTJ(I,LLA,LL)
IF(JJ)T77,78,77
WRITE(P,83)TITL
NN1=XCNT(LLS5) /ABS (XCNT(LL5))
XCN=ABS(XCNT(LLS))ww#(1./A4(LL6)) ®NNL
GO TO (19,20419419) 4N4
GO TO (21419),LL
WRITE(P,84)A3

WRITE(Py90)LL6yXCNy (YCONT(I4LLS)I=145),(LL1,LL2yJ=1,5)

DO 3 I=1,40

DO 49 J=1,5

Ll=(J=1)#40+I
XPL(J)=XP(L1)
YPL(J)=YP(L])

GU TO (49,471449,49) N4

GO TO (72,449),LL

LL7=3e (LL-1)+LL4
WRITE(LL7'LLI)XP(LL),YP(LL)
CONTINUC

WRITE(P,81) (XPL(J),YPL(J),4J=1,5)
IFINSAD(LL5))43,43,44

CRS30151
CRS30152
CRS30153
CRS30154
CRS30155
CRS30156
CRS30157
CRS30158
CRS30159
CRS30160
CRS30161
CRS30162
CRS30163
CRS30164
CRS30165
CRS30166
CRS30167
CRS30168
CRS30169
CRS30170
CRS30171
CRS30172
CRS30173
CRS30174
CRS30175
CRS30176
CRS30177
CRS30178
CRS30179
CR530180
CRS30181
CRS30182
CRS30183
CRS30184
CRS530185
CRS301¢t6
CRS30187
CRS301¢&8
CRS30189
CRS30190
CRS30191
CRS30192
CRS30193
CRS30194
CRS30155
CRS30196
CRS30197
CRS30198
CRS30199
CRS30200
CRS30201




44

79

9

~

57
50
58

73

59
42
43

o

40
27

70

64
65
76
67
75

69
68
93
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KK=1

DO 79 I=6,10

KK=KKeIJ(T,LL4,LL)

IF(KK)43,92,43

WRITE(P,R3)TITL

GO TO (50,57,50,50) 4N4

GO TO (58,50),LL

WRITE(P,84)A3

WRITE(P,88)1LL6XCNy (YCONT(I4LL5),1=6,510),(LL1,LL2,J=1,5)
DO 42 1=1,40

D0 59 J=1,5

L1=200+(J-1) #4041

XP1(J)=xP(L]1)

YP1(J)=YP(LL)

GO TO (59473,59,59) 4N

GU TO (74,459),LL

LL7=3s(LL=-1)+LL4
WRITE(LL7'LLI)XP(LL),YP(LL)

CUNTINUE
WRITE(P,81)(XPL{J)4YPL(J),J=1,5)
1FLJJ) 76425476

GU TO (40,9,40,40),N4

GO TO (15440),LL

WRITE(P,B3)TITL

CU TO (26,27426426) N4

GO TU (70,26),LL

WRITE(P,84)A3

WRITE(P,AT)LLAyXCNy (YCONT(I,LL5),1=1,45),(LL1,LL2,J=1,5)
DO 65 1=1,40

DO 64 J=1,5

Ll=(J-1)#40+1

NNL=XP(L1)/ABS(XP(L1))

NN2=YP(L1) /ABS(YP(L1))
XPL(J)=ABS(XP(LL))#*(1.0/A3(LLL))*NNL
YPL(J)=ABS(YP(L1))®e(1.0/A3(LL2))=NN2
LL7=3= (LL-1)+LL%
WRITE(LL7'LL)XPL(J),YPL(J)
WRITE(P,81) (XPL(J),YPLIJ)yJ=1,5)
IF(NSAD(LL5))15415,67

IF(KK)15,75,15

WRITE(P4B3)TITL

GO TO (68:69,68,68) N4

GO TO (93,68),LL

WRITE(P,84)A3
WRITE(P,B9)LLAyXCNy (YCONTII,LLS) 126,100, (LL1,LL2,J=1,5)
DU 95 [=1,40

DO 94 J=1,5

L1=200+(J-1)#40+1
NN1=XP(L1)/ABS(XP(LL1))
NN2=YP(L1)/ABS(YP(LL))
XPL(J)=ABS(XP(L1))##(1.0/A3(LLL))=NN1

CRS30202
CRS30203
CRS30204
CRS30205
CRS30206
CRS30207
CRS302G8
CRS30209
CRS30210
CrRS30211
CRS30212
CRS30213
CRS30214
CRS30215
CRS30216
CRS30217
CRS3C218
CRS30219
CRS30220
CRS30221
CRS3G222
CRS30223
CRS30224
CRS30225
CRS30226
CRS30227
CRS30228
CRS30229
CRS3023n
CRS30231
CRS30232
CRS30233
CRS30234
CRS30235
CRS30236
CRS30237
CRS30238
CRS30239
CRS30240
CRS30241
CRS30242
CRS30243
CRS30244
CRS30245
CRS30246
CRS30247
CRS30248
CRS30249
CRS30250
CRS30251
CRS30252
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YP1(J)=ABS(YP(LL))®e(1.0/A3(LL2))eNN2
LL7=3s (LL-1)+LL4
WRITE(LL7'LLIXPLLJ),YPLLJ)
WRITE(P,B81) (XPLIJ),YPL(J),J=1,5)
CONTINUE

LO 62 I=1,4

A4(T1)=A3(1)

CONTINUE

DO 63 [=1,4

A4(T)=AS(1)

CALL LINK(PRS3)

END

*DELETE CRS3

#STORE

WS UA  CRS3

CRS30253
CRS30254
CRS30255
CRS30256
CRS30257
CRS30258
CRS30259
CRS30260
CRS30261
CRS30262
CRS30263
CRS30264
CRS30265
CRS30266
CRS30267




/7 JOi
/1 FO
sLIST
*NAME
*LXTE
*ONE

«10CS
«10CS
«l10CS
=10CS

85
84

83 FORMAT('TYPE 1 TO CALL EXIT, EDF TO CONTINUE')
FORMAT(3X*X*'I1* - x'I1*

82

81
80

25
5
20

22
2

-

~ WN e

63

B
R

ALL

PRS3
NDED PRECISION
WORD INTEGERS
oISkl
(KEYBOARD)
(PLOTTER]
(TYPEWRITER)

S132 =

PRS300C0
PRS30001
PRS30002
PRS30003
PRS30004
PRS30005
PRS30006
PRS30007
PRS30008
PRS30009

COMMON A(100419) 4R(100,3),V(12),A4(4),SSY,NS,NREPS,TITL(12),1D,A3(PRS30010
14) 4N4yNB,YS(6) ¢ XCNT(342) 4 XCNT1(2,6),ALAML(2,6),AVEC1(2,2,6),YCONT(PRS30011
2104342) yNSAD(342) 4 ZLIMLI(3),1J(10,342),A5(4),ZLIM(2),XS(2),YA(2),UPPRS30012

31(2)

PRS30013

DEFINE FILE 1(400,64UsKK1),2(400,6,U,KK2)43(400,6,UsKK3),4(400,6,UPRS30014

11KK4) ,5(400,6,U,KK5) 46(400,6,UsKKE)
86 FORMAT(3X'POWER TRANSFORMATIONS - Al='FB.4*

1 C='F8.4)
FURMAT(12A6)
FORMAT(13)

1F6.2%)'10F6.2)
FORMATI(F7.2)
FORMAT(F6.2)

DU 25 I=1,4
AS(1)=A4L])

GO TO (549+54+5) N4
D0 20 I=1,4
A4(I)=A3(1)

No=1

60 TO 21

DO 22 I=1,44
A4(1)=1.0

N6=2

DO 46 LL=1,N6

DO 6 LL1=1,2
LL3=LL1+1

DO 6 LL2=LL3,3
LL4=LLL+LL2-2
LL6=4=LL4
IF(NSAD(LLO,LL))141,42
NN5=5

GO 10 3

NN5=10

J=1

DO 7 I=1,NN5
J=JsIJ(I,LL4,LL)
IF(J)16,63,6
ZLIM(1)=ZLIML(LLY)

PRS30015
PRS30016
PRS30017
PRS30018
PRS30019
PRS30020

COORDINATES FOR RESPONSE CONTOURS (X*I1'='PRS30021

PRS30022
PRS30023
PRS30024
PRS30025
PRS30026
PRS30027
PRS30028
PRS30029
PRS30030
PRS30031
PRS30032
PRS30033
PRS30034
PRS30035
PRS30036
PRS30037
PRS30038
PRS30039
PRS30040
PRS30041
PRS30042
PRS30043
PRS30044
PRS30045
PRS30046
PRS30047
PRS30048
PRS30049



2

ES

»

32

33
11

13

2

~

51
50

5

N
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ZLIM(2)=ZLIMLILL2)

D0 24 1=1,2

XS(1)=8.0/ZLIM(I)
UPT(I)=1.0/XS(1)
YALI)=ZLIM(I)+UPI(T)

CALL SCALE(XS(1),XS5(2)40.0,0.0)
CALL EPLOT(-2,0.0,0.0)
X=ZLIM(1)

Y=0.0

DO 11 J=1,9

CALL EPLOT(-14X,Y)
IF(J=-9)4,11,11

Y=Y+UPI(2)

CALL EPLOT(=24X,Y)
1F(X)32,32,33

X=ZLIM(1)

GO 10 11

x=0.0

CONTINUE

CALL EPLUT(=24X,Y)

Y=0.0

DO 13 J=1,9

CALL EPLOT(=1,X,Y)

X=X=UPI(1)

1F(J-9112,13,13

CALL EPLOT(-24X,Y)
1F(Y)34,34,35

Y=ZLIM(2)

GO TO 13

¥=0.0

CONTINUE

CALL EPLOT(14X,Y)

DO 27 J=1,9

Y=UPI(2)*FLOAT(J-1)

CALL ECHAR(=UPI(1),Y40.1,0.1,0.0)
WRITE(T,81)Y

CALL ECHAR(0.0,YA(2)40.140.1,0.0)
WRITE(7,85)TITL

GO TO (50451450,50) N4

GO TU (52,50),LL
YB=ZLIM(2)+UP1(2)/3.0

CALL ECHAR(0.0,YB40.140.1,0.0)
WRITE(7,86)A3
YC=ZLIM(2)4UPI(2)/1.5

CALL ECHAR(040,YC40.1,0.1,0.0)
NNL1=XCNT(LL6,LL) /ABS (XCNT(LL6,LL))
XCN=ABS(XCNT(LL6yLL) ) #e(1./A4(LL6))NNL
WRITE(7482)LLY1,LL24LL6 XCNy (YCONT(I,LLE,LL) s I=1,NN5)
00 28 J=1,9
X==UPI(1)#1.4+UPT(1)*FLOAT(J)
XA=-UP1(2)/5.0

PRS30050
PRS30051
PRS30C52
PRS30053
PRS30054
PRS30055
PRS30056
PRS30057
PRS30058
PRS30059
PRS30060
PRS30061
PRS30062
PRS30063
PRS30064
PRS30065
PRS30066
PRS30067
PRS30068
PRS30069
PRS30070
PRS30071
PRS30072
PRS30073
PRS30074
PRS30075
PRS30076
PRS30077
PRS30078
PRS30079
PRS30080
PRS30081
PRS30062
PRS30083
PRS30084
PRS30085
PRS30086
PRS30087
PRS30088
PRS30089
PRS30090
PRS30091
PRS30092
PRS30093
PRS30094
PRS30095
PRS30096
PRS30097
PRS30C98
PRS30099
PRS30100
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XO=UPI(1)#FLOAT(J-1) PRS30101
CALL ECHAR(XyXA0.1,+0.1,0.0) PRS301C2

28 WRITE(7,81)%x0 PRS30103
DO 44 [=1,NN5 PRS30104
IF(TJ(T,LL4,LL)144,8,44 PRS30105

8 DO 43 J=1,40 PRS30106
K=J+40e(1-1) PRS30107
LL7=3e (LL-1)4LLS PRS30108
RCAD(LL7'K)IX,Y PRS30109
IF(X-ZLIM(1))30,29,38 PRS30110

38 X=ZLIM(1) PRS30111
GO TO 29 PRS30112

30 IF(X)31,29,29 PRS30113
31 X=0.0 PRS30114
29 IFLY=-ZLIM(2))40,39,42 PRS30115
42 Y=ILIM(2) PRS30116
GO TU 39 PRS30117

40 IF(Y)41,39,39 PRS30118
41 Y=0.0 PRS30119
39 IF(J-1)43,14,15 PRS30120
14 CALL EPLOT(=24X,Y) PRS30121
XA=X PRS30122
X0=Y PRS30123

GO TO 43 PRS30124

15 IF(NSAD(LLE,LL))3T7,37,47 PRS30125
47 1F1J=-12)37,36,10 PRS30126
10 1IF(J=31)37,36,37 PRS30127
36 CALL EPLOT(Ll4X,Y) PRS30128
CALL EPLOTI24X,Y) PRS30129
GO TO 43 PRS30130

37 CALL EPLOTI(Q,X,Y) PRS30131
43 CONTINUE PRS30132
CALL EPLOT(-1,XA,X0) PRS30133
CALL ECHAR(XAyX040.07540.075,0.0) PRS30134
WRITE(7,80)YCONT(I,LL6,LL) PRS30135

44 CONTINUE PRS30136
XOR=ZLIM(1)+6.,0%UPI(1) PRS30137
CALL EPLOT(1,X0R40.0) PRS30138

6 CONTINUE PRS30139
D0 23 I=144 PRS30140

23 A4(1)=A3(1) PRS30141
46 CONTINUVE PRS30142
DO 26 I=1,4 PRS30143

26 A4(I)=AS(1) PRS30144
GO TO (18,19,18,18),N4 PRS30145

18 WRITE(1,83) PRS30146
RCAD (6484)N5 PRS30147
IFINS)17445,17 PRS30148

19 IF(ID-98)16417,16 PRS30149
17 CALL EXIT PRS30150

45 GO TO (58419460,59) N4 PRS30151




58 CALL LINK(CRLF3)
59 CALL LINK(SRS3)
60 CALL LINK(PRRE3)
16 CALL LINK(BOX3)

END
// DUP
*DELETE PRS3
*STORE WS UA PRS3

= 1S -

PRS30152
PRS30153
PRS30154
PRS30155
PRS30156
PRS30157
PRS30158
PRS30159
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// JoB
// FOR
oLIST ALL
*NAME CMLE3
*EXTENUED PRECISION
*(NE WORD INTEGERS
SUBROUTINE CMLE3(K4,ITER,V2,J3)
DIMENSTION X1(13),SSXY(12)45SX{12,12),XX(13),Y(100),YY2(100)

CMLE3000
CMLE3001
CMLE3002
CMLE3003
CMLE3004
CMLE 3005
CMLE3006
CMLE3007

COMMON Y1(1G0,10),X(10043),R(12)444(4),SSY,N, IREP,TITL(12),1D,A3(4CMLE3008

1) N4 NS ANS s NNNN 4 DDD 4 AS (4)
NL=N/IREP
K5=1
D=EXP (DDD/FLOAT(N))
ITER=0.0
IF(J3-12)13,13,37
37 MM=9
6o TO 2
MM=8
ITER=1TER+1
IF (I TER-NNNN)65 465,60
60 K5=2
65 DO 40 I=1,4
40 AS(I)=A4(1)
DD=Des (A4(4)-1.)
00 8 J=1,N1
Y(J)=0.0
DO 8 I=1,IRCP
Y(J)=Y(J)+(YL(JyT)ewA4(4)-1.)/A44)/DO/ IREP
YY=0.0
DU 32 I=1,N1
32 YY=YY+Y(I)/NL
DO 24 J=1,12
24 xXx(J)=0.0
DO 1 [=1,N1
DO 15 J=1,3
XLEJI=X(1,d) anhb(J)
X1(J+3)=X1(J)*X1(J)
XL(7)=X1(1)ex1(2)
X1(8)=X1(1)*X1(3)
X1(9)=X1(2)#X1(3)
DO 1 J=1,9
XX{J)=XX(J)+X1(J) /N1
55Y=0.0
DO 4 J=1,12
SSXY(J)=0.0
DO 4 K=1,12
SSX(JyK)=0.0
DO 5 I=1,Nl
DO 58 J=1,3
X1(J)=X(1,J) wwAb(J)

~Nw

«

-
- w

+

CMLE3009
CMLE3010
CMLE3011
CMLE3012
CMLE3013
CMLE3014
CMLE3015
CMLE3016
CMLE3017
CMLE3018
CMLE3019
CMLE3020
CMLE3021
CMLE3022
CMLE3023
CMLE3024
CMLE3025
CMLE3026
CMLE3027
CMLE3028
CMLE3029
CMLE3030
CMLE3031
CMLE3032
CMLE3033
CMLE3034
CMLE3035
CMLE3036
CMLE3037
CMLE3038
CMLE3039
CMLE3040
CMLE3041
CMLE3042
CMLE3043
CMLE3044
CMLE3045
CMLE3046
CMLE3047
CMLE3048
CMLE3049




5

-~

70

71
52

33

54
50

w

2

o

29
38

26
57

43

4

>
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X1(J+3)=X1(J)ex1(J)
XL(T7)=x1(1)ex1(2)
X1(8)=x1(1)#x1(3)
X1(9)=X1(2)eX1(3)

00 7 J=1,IREP
YY2(1)=(Y1(I,J)eeA4(4)=1.)/A4(4)/DD-YY=V2e(X1(J3)=-XX(J3))
SSY=SSY+YY2(1)eYY2(1)

D0 5 J=1,9
1F(J=J3)70,5,71

JJ=J

GO TO S2

Jd=J4-1
SSXY(JJ)=SSXY(JI) (Y (I =YY=-V2e(X1(I3)=XX(J3)))e(X1(J)=XX(J))
B(JII=SSXY(IJ)

DO 5 K=1,9
IF(K=J3)33,5,54

KK=K

GO TO S0

KK=K-1
SSX(JJpKK)=SSX(JJoKKI# (X1 LI)=XX(J) )@ (XLIK)=XX(K))
CONTINUE

CALL MATV(SSXyMM,B,1,DET)
DO 28 J=1,MM
SSY=SSY-B(J)eSSXY(J)*IREP
D0 38 J=1,9

JJ=10-J

IF(JJ-J3)38,29,6
B(JJ)=R(JJ-1)

GO TO 38

B(JJ)=v2

CUNTINUE

GO TO (57,26)4KS
ITER=ITER~1

RETURN

GO TO (41,42,41)4N5

GO TO (43,43,43,42,43) K4
DO 55 I=1,N1

YY2(I)=YY

DO 44 J=1,3
X1(J)=X(1,J)eeA4(J)
X1(J+3)=X1(J)eX1(J)
XL(T)=X1(1)ex1(2)
X1(8)=Xx1(1)aX1(3)
X1(9)=X1(2)*Xx1(3)

DU 55 J=1,9
YY2(I)=YY2(1)+B(J)#(XL(J)=XX(J))
GO TO (25425425,59+59) K4
GO TO (25425462)4NS

GO TO (61461461426461),Ké
D0 9 J=1,12

SSXY(J)=C.0

CMLE3050
CMLE3051
CMLE3052
CMLE3053
CMLE3054
CMLE3055
CMLE3056
CMLE3057
CMLE3058
CMLE3059
CMLE3060
CMLE3061
CMLE3062
CMLE3063
CMLE3064
CMLE3065
CMLE3066
CMLE3067
CMLE3068
CMLE3069
CMLE3070
CMLE3071
CMLE3072
CMLE30T73
CMLE3074
CMLE3075
CMLE3076
CMLE3077
CMLE3078
CMLE3079
CMLE3080
CMLE 3081
CMLE3082
CMLE3083
CMLE3084
CMLE3085
CMLE3086
CMLE3087
CMLE3088
CMLE30869
CMLE3090
CMLE3091
CMLE3092
CMLE3093
CMLE3094
CMLE3095
CMLE3096
CMLE3097
CMLE3098
CMLE3099
CMLE3100




DO 9 K=1,12 CMLE3101

9 SSX(JyK)=0.0 CMLE3102
DO 3 T=1,N1 CMLE3103
DU 45 J=1,3 CMLE3104
X1(J)=X(1,J) A4 (J) CMLE3105

45 X1(J+3)=X1(J)ex1tJ) CMLE3106
XL(7)=XL(1)*x1(2) CMLE3107
X1(8)=X1(1)®X1(3) CMLE3108
X1(9)=X1(2)eX1(3) CMLE3109
D0 46 L1=1,2 CMLE3110
L2=L1+1 CMLE3111
DO 46 L3=L2,3 CMLE3112
L4=L1+L3-2 s X CMLE3113

46 X1(L4+9)=(B(L4)#X1(L4)+2.0#B(L4+3)eX1(L4+3)+R(L1+6)#X1(L1+6)+B(L3+CMLE3114
16)#X1(L3+6))#ALOG(X(T,L4)) CMLE3115
DU 3 J=10,12 CMLE3116

3 XX(J)=XX(J)+X1(J)/N] CMLE3117
DO 10 I=1,N1 CMLE3118
DO 47 J=1,3 CMLE3119
X1(J)=X{1,J) wwA4 () CMLE3120

47 X1(J+3)=xX1(J)=X1(J) CMLE3121
X1(7)=X1(1)*xL1(2) CMLE3122
X1(8)=X1(1)#X1(3) CMLE3123
X1(9)=X1(2)*X1(3) CMLE3124
DO 48 L1=1,2 CMLE3125
L2=L1+1 CMLE3126
DU 48 L3=L2,3 CMLE3127
La=L1+4L3-2 CMLE3128

48 X1(L4+3)=(B(L4)#X1(L4)+2.0#B(L4+3)#X1(L443)+B(L1+6)#X1(L1+6)+B(L3+CMLE3129
16)#X1(L3+6) ) #ALOG(X(1,L4)) CMLE3130

1,12 CMLE3131
SXY(J)+(Y(L)=YY)®(X1(J)=XX(J)) CMLE3132
’ CMLE3133
SSX(JyKI+(X1(J)=XX(J)) #(XL(K)=XX(K)) CMLE3134
00 11 J=1,12 CMLE3135

11 B(J)=SSXY(J) CMLE3136
GO TO (17418419427427) K4 CMLE3137

27 CALL MATV(SSXy124B41,DET) CMLE3138
DO 66 I=1,3 CMLE3139

66 A4(1)=B(I+9)+A4(I) CMLE3140
DO 49 1=1,3 CMLE3141
IF(ABS(B(1+9)/A4(1))=-0.001)49,49,14 CMLE3142

49 CONTINUE CMLE3143
GO TO 16 CMLE3144

17 SSXY(10)=SSXY(11) CMLE3145
D0 20 J=1,10 CMLE3146
SSX(J,10)=S5X(J,11) CMLE3147

20 SSX(104J)=5SX(11,J) CMLE3148
SSX(10410)=5SSX(11,411) CMLE3149

18 SSXY(11)=SSXY(12) CMLE3150

DO 31 J=1,11 CMLE3151
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2
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22
67

w

2

w

3

w

30
68

w
o

56

34
39

/7 ouP
*DELET
*STORE
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SSX(Jel1)=55X1Js12)
SSX(11,4J)=S5X(12,J)
SSX(11,11)=55x(12,12)

CALL MATV(SSXy11,SSXY,0,0ET)

D0 21 J=1,11

B(J)=0.0

DO 21 K=1,11
B(J)=B(J)+SSX(J,K)®SSXY(K)

GO TO (22423,30) K4

00 67 1=2,3

A4lI)=R(1+B)+A4(])

D0 51 [=2,3
IF(ABS(E(1+8)/A4(1))-0.001)51,51,14
CONTINUE

GO TU le

A4(1)=B(10)+A4(1)

A4(3)=B(11)+A4(3)

DO 35 [=1,3,2

II=(1+1)/72
IF(ABS(B(II+9)/A4(1))-0.001)35,35,14
CONTINUE

GO TO 16

DO 68 [=1,2

AG(I)=B(I+3)+A4(])

DU 53 I=1,2
IF(ABS(B(1+9)/A4(1))-0.001)53,53,14
CONTINUC

KS=2

GO TO (6442464) N5

GO TU (61,6146142461),K4

B(1)=0.0

b(2)=0.0

DO 36 I=1,N1

D0 36 J=1,IREP
B(4)=(YL(I,J)ewA4(4)~1.)/A4(4)/DD
B(5)=YL(1,J)#wA4(4)«ALOGIYL(I,J))/A4(4)/DD
B(6)=B(5)=B(4) /A4 (4)-B(4)*ALOG(D)
B(L)=B(1)+B(6)#B(6)
B3(2)=B(2)+B(6)w(YY2(1)-B(4))
A4l4)=A4(4)+B(2)/R (1)
IF(ABS((A4(4)-A5(4))/A4(4))~0.001)34,34,56
K5=1

GO TO 2

GO TO (2,2439)4N5

E CMLE3
WS UA  CMLE3

CMLE3152
CMLE3153
CMLE3154
CMLE3155
CMLE3156
CMLE3157
CMLE3158
CMLE3159
CMLE3160
CMLE3161l
CMLE3162
CMLE3163
CMLE31l64
CMLE3165
CMLE3166
CMLE3167
CMLE3168
CMLE3169
CMLE3170
CMLE3171
CMLE3172
CMLE3173
CMLE3174
CMLE3175
CMLE3176
CMLE3177
CMLE3178
CMLE3179
CMLE3180
CMLE3181
CMLE3182
CMLE3183
CMLE3184
CMLE3185
CMLE3186
CMLE3187
CMLE3188
CMLE3189
CMLE3190
CMLE3191
CMLE3192
CMLE3193
CMLE3194
CMLE3195
CMLE3196
CMLE3197
CMLE3198
CMLE3199
CMLE3200
CMLE3201
CMLE3202
CMLE3203
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// JoB

// FOR

*LIST
*NAME

ALL
MATY

*EXTENDED PRECISION
*0ONE WURD INTEGERS

2

°

60

80
BS

100
195

14

(=3

29

=3

21

=)

250
260

360
370
380

400

SUBRUUTINE MATV(A,N,B,M,DETM)
DIMENSION IPVOT(12)4A(12,12),8(12,1),INDEX(12,12),PIVOT(12)
EQUIVALENCE (TROW,JROW) 4 (1CLUM,JCLUM), (AMAX,T,SWAP)
DETM=1.0

D0 20 J=1,N

1PVOT(J) =0

DO 550 I=1,N

AMAX=0.0

DO 105 J=1,4
IF(IPVOT(J)-1)60,105,6C

00 109 K=1,N
IF(IPVOT(K)-1)80,100,740

1F (ABS(AMAX) -ABS(A(J,K)))185,100,100
IRDW=J

ICLUM=K

AMAX=A(J,K)

CUNTINUE

CONTINUE

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

DO 200 L=1,N

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

DO 250 L=1,M

SWAP=N (IROW,L)
BIIROW,L)=B(ICLUM,L)
BUICLUM,L)=SWAP
INDEX(T41)=TROW
INDEX(I42)=ICLUM
PIVOT(I)=A(ICLUM,ICLUM)
DETM=DE TM#PIVNT(1)
A(ICLUM,ICLUM) =1.0

DO 350 L=1,4N
ACICLUM,L)=A(ICLUM,L)/PIVOT(I)
1F(M) 380,380,360

DO 370 L=14M
BUICLUM,L)=R(ICLUM,L)/PIVOT(I)
DO 550 L1=1,N
IF(L1-ICLUM)400,550,400
T=A(L1,ICLUM)

A(L1,ICLUM)=0.0

MATV0000
MATVOOCL
MATV0002
MATV0003
MATV0004
MATVO0CS
MATVO0006
MATV0007
MATVOOOB
MATVO0009
MATVOO10
MATVOO11
MATVO0012
MATVOO13
MATVOO14
MATVOO15
MATVO0016
MATVO0017
MATVOO18
MATVOO19
MATV0020
MATVO0021
MATVO0022
MATV0023
MATVO0024
MATV0025
MATV0026
MATVO0027
MATVO0028
MATV0029
MATVO0030
MATVO0031
MATVO0032
MATV0033
MATVO0034
MATV0035
MATV0036
MATV0037
MATVO0038
MATV0039
MATV0040
MATVO0041
MATV0042
MATVO0043
MATVO044
MATV0045
MATVO046
MATV0047
MATVO0048
MATV0049



45

=)

460
500
550

630

705
710
740
750
760

// DUP
*DELET
«5STORE

bt w0 TR e P A e,

- 161 -
DO 450 L=1,N MATV0050
A(LL,L)=A(LL,L)=A(ICLUM,L)oT MATV0051
IF(M)550,550,460 MATV0052
DO 500 L=1,M MATV0053
BILL,L)=R(L1,L)=8(ICLUM,L)eT MATV0054
CONTINUE MATV0055
DO 710 I=1,N MATV0056
L=N+1-1 MATVO0057
IF CINDEX(L,1)=INDEX(L,2)163C,710,630 MATV0058
JROW=TNDEX (L 1) MATV0059
JCLUM=INDEX(L,2) MATVO0060
DU 705 K=1,N MATVO061
SWAP=A(K,JROW) MATVO0062
ALK, JROW)=A(K,JCLUM) MATVO063
A(K,JCLUM)=SWAP MATVO0064
CUNTINUE MATVOO65
CONTINUE MATVO066
IF(DETM-0.0000011750,750,760 MATVO067
DETM=0.0 MATV0068
RETURN MATVO0069
END MATVO0070
MATVOOT71
3 MATY MATV0072
WS UA  MATV MATVO0T73
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/7 Jon

/7 FOR

SLIST ALL

eNAME CAN3

*EXTENDED PRECISION

*UNE WORD INTEGERS

SURRUUTINE CAN3(AA,AMBDA,N)
INTEGER P,0

DIMENSION AA(3,3),AMBDA(3),E(9),D(9)
FURMAT(4X,1245X4E15.6,5X53E15.6)
P=5

Q=8

Nu=+1

K=1

00 1 I=1,N

00 1 J=1,1

E(K)=AA(1,J)

K=K+1

CALL JACOB(E+N,AMBDA,N,NQ)

K=1

>
<

-

DO 2 I=1,N
00 2 J=1,N
AALT,4J)=D(K)
2 K=K+1
D0 3 I=1,N
3 WRITE(P,80)1,AMBDA(I), (AA(T,J)4J=1,N)
RETURN
END
// Dup
*DELETE CAN3
*5TORE WS UA CAN3

CAN30001
CAN300C2
CAN30003
CAN30004
CAN300CS
CAN30006
CAN300C7
CAN300C8
CAN30009
CAN30010
CAN30011
CAN30012
CAN30013
CAN30014
CAN30O01S5
CAN30016
CAN30017
CAN30018
CAN30019
CAN30020
CAN30021
CAN30022
CAN30G23
CAN30024
CAN30025
CAN30026
CAN30027
CAN30028
CAN30029
CAN30030
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// JoB JACOBOOO
// FOR JACDBOO1L
«LIST ALL JACOBOO2
*NAME JACOB JACOB003
*EXTENDED PRECISION JACOBOO4
*ONE WORD INTEGERS JACOBOOS
SUBROUTINE JACOB(A,8,C,NAA,NQ) JACOBOO&
INTEGER P,Q JACOBOO7
DIMENSION A(2),8(2),C(2) JACOBOO8

901 FORMAT(25H EIGENVALUF NOT CONVERGED ) JACOBOO9
P=5 JACOBO10

Q=8 JACOBO11
LOOPC=0 JACOBO12
NA=NAA JACOBO13
NN=(NA®(NA+1))/2 JACOBO14

IF (NQ) 120,100,100 JACOBO15

100 K=1 JACOBO16
DO 115 I=1,NA JACOBO17

DO 115 J=1,NA JACOBO18
IF(1-J)105,110,105 JACDBO19

105 BIK)=0. JACOBO20
GO TU 115 JACOBO21

110 B(K)=1. JACOBO22
115 K=K+l JACOBO23
120 SUM=0. JACOBO24
IF(NA-1)325,310,125 JACOBO25

125 k=1 JACOBO26
AMAX=0. JACOBO27

DO 155 I=1,NA JACOBO28

DO 150 J=1,I JACOBO29
IF(1-J)135,145,135 JACOBO30

135 IF(ABS(A(K))=AMAX) 145,145,140 JACDBO31
140 AMAX=ABS(A(K)) JACOBO32
145 TERM=A(K)®A(K) JACOBO33
SUM=SUM+ TERM+ TERM JACOBO34

150 K=K+1 JACOBO35
155 SUM=SUM-TERM JACOBO36
SUM=SQRT (SUM) JACOBO37
THRES=SUM/SQRT (FLOAT(NA)) JACOBO38
THRSH=THRES*1.0E-08 JACOBO39

IF (THRSH-AMAX) 165,310,310 JACOBO40

165 THRES=AMAX/3. JACOBO41
IF(THRES-THRSH) 175,180,180 JACOBO42

175 THRES=THRSH JACOBO43
180 K=2 JACOBO44
N=0 JACOBO45

JD=1 JACOBO46

DO 270 J=2,NA JACOBO47
JD=JD+J JACOBO48

Ju=J4-1 JACORO49



200

205
210

220
225

230
240
245

250
255

260
265
270

275
280
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10=0

DO 265 1=1,4J

1D=1D+1
IF(ABS(A(K))-THRES) 265,265,195
N=N+1
ALPHA=(A(JD)=ALID))/(2.#A(K))
BETA=1./(1.+ALPHA®ALPHA)
RODT=1,0+ABS(ALPHA) *ESQRT (BETA)
IF(ALPHA) 205,200,200
$50=0.5#BETA/RDOT
CSQ=0.5+R0O0T

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

CC=SQRTI(CSQ)

S$=-SQRT(55Q)

TWOSC=CC#Sw2.
TEMPA=CSQ#A(ID)+TWOSC®A(K)+SSQ*A(JD)
A(JD)=CSQ®A(JIN)-TWOSC#A(K)+SSQ#A(ID)
A(ID)=TEMPA

A(K)=0.

KA=JD-J

KB=ID-1

KC=NA#(I-1)

KD=NA#(J-1)

DO 260 L=1,4NA

KC=KC+1

KD=KD+1
TEMPA=CC#B(KC)+S#*B(KD)
B(KD)=-S#RB (KC)+CC#B(KD)
B(KC)=TCMPA
IF(1-L)230,220,245

KB=KB+1

KA=KA+1

GO TO 260

KB=KB+L-1
IF(J-L)2404225,4250
KA=KA+L-1

GO TO 255

KB=KB+1

KA=KA+1
TEMPA=CC#A(KB)+S#A(KA)
A(KA)==-S»A(KB)+CC#A(KA)
A(KB)=TEMPA

CONTINUE

K=K+1

K=K+1

LOOPC=LO0OPC+1
IF(LOOPC-50)275,305,305
IF(N-NN/8)280,280,180
IF(THRES-THRSH) 285,300,285

JACOBO50
JACOBO51
JACOBO52
JACOBO53
JACOBO54
JACOBO55
JACOBOS6
JACOBOS7
JACDBOS8
JACDBO59
JACOBO6O
JACOBO®L
JACOBUE2
JACOBO63
JACOBO64
JACOBO65
JACOBO66
JACOBO6T
JACOBOES
JACDBO69
JACOBO70
JACOBOT71
JACOBO72
JACOBO73
JACOBO74
JACOBO75
JACDBO76
JACOBO77
JACOBOT78
JACOBO79
JACOBOEO
JACOBOSB1
JACOBO8B2
JACOBOS3
JACOBO84
JACDBO8S
JACOBOB6
JACOBOBT
JACOBOBS
JACOBOB9
JACOBO90
JACOBO91
JACOBE092
JACOBO93
JACDBO94
JACOBO9S
JACOBOS6
JACOBO97
JACOBO98
JACOBO99
JACOB100



285 THRES=THRSH/3.
IF(THRES-THRSH) 295,180,180
295 THRES=THRSH
GU TO 180
300 IF(N)180,310,180
305 WRITE(P,901)
310 LL=0
DO 320 L=1,\A
LL=LL+L
320 C(L)=A(LL)
325 RETURN
END
/7 Dup
*DELETE JACOB
*STORE WS UA  JACOB

= 1A% =

T

JACOB101
JACOB102
JACOB103
JACOB104
JACOB10S
JACOB1C6
JACOB107
JACOBLlO8
JACOB109
JACOBL10
JACOB111
JACOB112
JACOB113
JACOB114
JACOB115
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