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INTRODUCTION

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

COIlPARISON OF PROBABILITY DISTRIBUTIONS

Often a set of frequency data made under one set of response conditions
needs to be grouped before goodness of fit tests and comparison of various
probability distributions can be carried out. The program C~IS prints out a
series of values of the log multinanial likelihood and the log interval width
for various intervals. These may be plotted on a grid of equal unit size each
way and a 45 0 line drawn through the points. The points will follow an S shape,
curving away fran the straight line at the two extremes. Then, the grouping
interval to be chosen is the minimum width which still falls on the 45 0 line.

As an example of the comparison of fit of a number of distributions,
the program GAMMA is provided to canpare the normal, log normal, two parameter
(y + c 1 )Ca transformed normal (the two parameters may be estimated from the
program PPEI below), exponential, and gamma distributions.

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

TRANSFORMATIONS TO NORMALITY

For a series of frequency observations, as described in the previous
section, all taken under one set of response conditions, the program PPEI
estimates the two parameters of the transformation, (y + C1)c:a to make the
data follow more closely a normal distribution.

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

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

The programs CDEH, CtJPH, and e!lBM may be used to do one- and two-way
analysis of variance assuming that the data cane from an exponential, Poisson
or binomial distribution, respectively.

The programs ERSL2, PRSL2, and BRSL2 may be used to do an analysis of
a two· factor response surface assuming that the data cane fran an exponential,
Poisson, or binQllial distribution, respectively, in analogous manner to the
program BtlX2 for normal theory (Lindsey and Sandnes, 1971).

The program C"'8M2 provides a comparison of the analysis of a two-factor
response surface using normal theory on binomial data ....ith lagit, odds, percent
and arcsine transformations and both linear and nonlinear models. All values
of power transformatiom must be supplied.

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

An 1 x 2 analysis of variance with a bincmial distribution which is
equivalent to 1 2 x 2 contingency tables may be analyzed in more detail for
differences within tables, after the use of the program CDBK, by using the
program CDCBM. Points of the maximized relative likelihood and on the
conditional relative likelihood are listed as well as the exact test of
significance for both no interaction and interaction models.

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

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

I.
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THE PROGRAMS

These programs were developed for a 161< core IBM 1130 single disk
computer using FORTRAN 11)0 (a subset of F0RTRAN IV). The restrictions on
numbers of variables are given in the following table:

Program Nwober of Cells Number of Responses per Cell

C~IS 800

GAMMA 800

PPE1 800

PPE2 80 20

PPE3 150

C~EM 20

ERSU 30

C~a1 20

PRSU 40

C~BM 16

C~CBM 15 x 2 "" 30

APLIK

BRSU 30

C~BM2 30
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COl SOOOO
(;OISOOOl
COl S0002
Cot S0003
Cal sooe ..
COl S0005
co I S0006
COl S0001
CO I S0008
CO I 50009
CO[SOOI0
corSOOll
(;0150012
COIS0013
COt S0014
COl50015
CO[SOOI6
COl50011
(0150018
CO I 50019
cal S0020
COl50021
COl50022
CO I S0023
CO I S0024

CAlCULATION OF OPTlIo4UM INTERVAL wIDTH FOR GROUPING FREQUENCY DATA

MAKEUP OF DA TA DECK

END OF DAlA, ANOTHER OATA OECK TO FOlLDWCOIS0025
END OF Joe, CAll EXIT AFTER THIS OECK COIS0026

CUI S0021
COl S0028

DII'IENSION NN(800.2),TlTU12I.NNl1800,ZI COISOOZ9
81 FORMAT178X,IZI COISOO]O
86 FORMATl31HOTOTAL NUMBER OF OBSERVATIONS -1511 COISOO]1
85 FORMATIII1112A6) C0150C]2
84 FORMATl12A61 C0150033
8] FURMAT(ItX8HI NTER.V1I13XbHNO. OF6X]HLOGI6X]HlOG/5XItHS 11. E4X9HINTERVAl5COI 500)4

13X8HIN TERVAllOXI0HL IKEL IHOOO 1 COl50035
82 FORMATI219,ZEl8.1) COISOO)6
81 FORMATI16151 COIS0037
tiD FOR"'ATIDI COl50038

L-e COl50039
M=5 COl50040

13 REAoll,84)TlTl COl50041
WRITE(M,851T1Tl COIS0042
REAO(L,80)N COl50043
REAO(L,BlIIINN( I .JI .J-l ,21, I-I ,H) COl50044
REAon,81110 COIS0045
00 lZ l-l,N COl50046
DO 12 J-l.Z COl50041

12 NNlll,JI-NN(J,J) COISOOl,8
"''''-0 COl SOClt9
DO 2 l-l,N COIS0050

2 MM-"'M+NNfI,2) COIS0051
WRlTEIM,86IMM COIS0052
WRITE(M,8]1 COIS0053
JK-l COl50054

I.TlTlE CARD - I1ZA6)
2.CONTROl CARD - (13)

13 - NUMBER OF INTERVALS IN WHICH ~ON-lERO OBSERVATIONS FAll
3.0AU DECK - DeSERVED VAlUES AND NON-ZERO FREQUENCIES IN PAIRS

116F5.01
4.99 IN COlS. 19-80 INDICATES

98 IN COlS. 19-80 INDICATES
5.REPEAT 1. TO 4. AS REQUIRED

THIS PROGRAM CALCULATES THE MULTINOMIAL LIKELIHOOD FOR VARIOUS
INTERVAL WIDTHS. IF THE LOC. LIKELIHOOD IS PLOTTED 'Is. lOG INTERVAL
WIDTH AS PRINTEO OUT BY THIS PROGRAM. THE POINT AT WHICH THE CURVE
BEGINS TO FOllOW A 45 DEGREE STRAIGHT LINE INDICATES THE OPTIMUM
INTERVAL WIDTH FOR GROUPING DATA FOR COMPARISON OF PROBABIl ITY
01 STRI8UTlONS AS W( TH THE PROGRAM GAMMA OR WITH CHI-SQUARED GOODNESS
OF FIT TESTS.

II JOB
II FOR
-LIST All
.EXTE~OED PREC t SION
-ONE WORD fNTEGERS
*10CS(H03 PRINTER)
-IOCSf2501 READER I
*NAflIIE COIS
C
C
C
C
C
C
C
C



.. -
KL-NNll,11
NI-N
DO 1 (-1,15
5LM--FLOA f (MMI-ALUG I FLOAT I MM))
DO 3 J e 1 ,~1

3 5LH-SLH+FLOA Tl~Nl (J ,211.,uOG I flOAT I NNlI J, 21 ••
~1-FlOATlMH. -ALOG IFLOAT (JK))
WRJ TE 1M, 821 JK,Nl, SI ,SLH
IF IZ"II-ll-(~"4(H,ll-NN(1 ,11I1lt)9,9,10

9 JK-Z-JK
KJ-JK+KL-l
Nl-l
NNll Nl, 11-KJ-JKI2
NNlI1,Z)-NHll,21
00 4 J-Z,N
IF INNI J,ll-KJ)5 ,5,6

5 NN1lNl ,21-NN1 (Nl ,ZI+HN(J,Z)
GO TO "

6 KJ-KJ+JK
IF I NN I J, ll-K J I 8,8,6

8 NI-Nl+1
NN1tNl,2)aNNIJ,ZI
NNll Nl, 1IaKJ-JKI2

4 CONTINUE
1 CONTINUE

10IFIJO-98111,lI,13
11 CAll EXI T

END
II OUP
-DELe TE COJ S
-STORe WS UA COIS

COIS0055
COl50056
COIS0057
COIS0058
COl50059
COIS0060
COl50061
COJ 50062
C015006]
COl50064
COIS0065
COl50066
COl50067
COl50068
COl50069
COIS0070
COIS0071
C0150072
COIS0073
COIS0014
COIS0015
COl50076
COIS0077
COl50078
COIS0079
COl50080
COIS0081
COIS0082
COIS0083
COIS0084
COl 50(185
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MAKEuP OF OA TA DECK

II JOB
/I FOR
.JJljE wORD l'IIfE;;ERS
-L1'iT ALL
ec XfE~DED PUC J SION
-IOC512501 ~EAI)EIU

-IOC511403 DIlINTEIU

·"''''E GA"'''''

END OF DATA, ANOTHER DATA DeCK TO FOLLOWGA"lMA028
E"lD OF JOB, CALL EXIT AFTER THiS DeCK GAMMA02Q

GA"l.l4o\D3D
GAM"lAD31

OIMEI'4SION TITLI12) ,X180DI ,FI8':}OI ,CC121 GA""MA032
ql FOR""ATI21rtOLOG LlMULfINOMUlI :o::ElS.7121HOLOG LlGAM""AI z2EI5.GAMMA033

17121HOLOG LIEXPQNENTIALI -2EI5.7/21HDLOG LINORMALI "'2E15.1I21GAMMAD34
?HDLO\,> LfLOG NORMAL! -2E15.7) GAMMAD35

90 FO~MATI1H010f12H XIII FIIIIII GAMMA03b
a9 FO~MAT 11 X20Ftlo ') I GA"'MAO)1
8ij FOR""ATISHOC1 -F9.3,6H C2 -F7.31 GAMMA038
8' FORMATI31HDTOTAL NUMBER OF OBSERVATIONS .15/28HOTOTAL NUMBER OF INGAMMA03Q

lTEQ:VAlS "15/17HOINTERVAL wrOTH .FIt.OJ GAMMA040
86 FQRMATI21H)lOG LIMULTINOMIALI -EI5.1I21HOlOG LIGAMMAI -2El5.GAMMAQ41

l7lZ1HOLOG LlEXPQNENTIAlI "'Z!:.l5.7/2lHOLOG LlNORMALl -2EIS.7121GAMMA042
2HJlOG LlLOG NO~MALI "'ZE15.7I2lHOlOC LlTRANS NORMAll"'2E15.71 GAMMA043

1:15 FORMATI5HOAI .FIZ.b,6H A2 "'FI2.6,6H B1 -F1Z.b,6H 8Z -F12.6,bH GAMMA044
102 -F12.bl CAMMAC45

'34 FORMAT 178X,I 2 I CA""MA04b
lB FORMATI16F5.01 GAMMA047
82 FORMATI13.2FIt.O,zx.2F5.31 CAMMA048
81 FORMATl1H1l2Abl CAMMA049
80 FORMATl12A61 CAMMAO~O

L -8 GAMMA051
M-S GAMMA052

J READIL,80ITlTL GA"""'A053

1. TI HE LI\Q:D - 1121\b I
Z.(JNTROl (.ARO - 113.2FIt.O,2x,2F5.31

13 - NUMBE~ OF INTERVALS IN WHICH NON-ZERO 08SERVATIONS FALL
F't.G - UNI T OF MEASUREMENT
F.... O - I~TE~VAL wiDTH DESIRED
2F5.3 - OA~AMETERS OF TRANSFCR"IED NORMAL - Cl AND C2

3.0ATA DE:'K - OBSERVED VALUES AND NON-ZERO FREQUENCIES IN PAIRS
116F5.0 I

't.9Q IN t.lllS. 7~-80 INDICATES
old IN eOLS. 79-80 lNOICATES

S.I{~Pt:AT 1. TO 4. AS RECUIRED

GAMMADOO
GAMMAOOl
GAMMA002
GAMMAQD)
GA."H4A 004
G4MfolAOOS
GAMMAOOfl
GAMMAoe 1
GAMMAQOH

rHIS PIlDGRA'" COMPARES THE GOODNESS Of FIT OF THE "40RIOIAl,LOG JljORMAl,GA""MA009
~A"'''4A. EXPQ"4ENTlAl, AJljD TWO PARAMEHIl: IY+C1I"C2 TRA"SFQRMED JljQRfolAl GAMMADIC
PRUBABILITY ,»)STRIRUTIONS RY MEANS Lf LIKELIHOOD RATlas. USING THE GAMMAOL1
MUlTIJljOMIAl OISUIBuflON AS A BASE. PARAMETli:R ESTIMATES GIVEJIj ARE THE GAMMA012
MEA'Il IAII AND VARU",.C£ IA21 \IF THE lOG JljORMAl DISTRIBUTION, THE MEAN GAMMAC1'3
1311 :..IF "iE fltPOJljEJljTIAL OIST~IBUTlO"", THE MEAN lBll AND VARIANCE 1021 GA"'''''014
Llf THE NORMAL OISTRIE\UTJUN. 4ND Tl-4E TwO PARAMETERS tBl &JljO B21 Of THE 6A"'Io\AOI5
uAA4"1A OISTRIBUrJO~. IF A~ INT!:'IWAL ~llHH IS PROVIDED, THE DATA WILL BEGAIoIMA016
l.~OUPt:D ACC.ORDI"lGLV. GAMMA017

GAMMA018
GAMMAD19
GAMMAOZO
GAMHAO? 1
GAM"lA022
GA"'MAOZ3
GAMMA024
GAMMA025
GAMMA026
GAMMADZ1
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WRITEP4,81ITlTL GAHMAOSlt
RElDll,82IJ,D,8,CC GA"'I\o\055
~EAOll.831(xlt),F(II,1.1,J) CAJl4HAQS6
READll,8ltIIO GAMMA051
NaO C'I'I""'058
DO 7 I-l,J (;'''''''''059

1 N-N+F (I) (;&"'''''060
AI-0.0 GA"'''''061
BI-Ce 0 GAMMAOb2
CI-O.O GAMMAQb3
C3-0.0 (iAMMAOb4
00 1 r-l,J GAMMAQ65
CI-Cl+ I xl II+CC 11) ,,,C(.ll) -F Ill/flOAT IN) GAM"4AObb
C3-C3+AlOGIXIII+CCI111.FIII GAMMAQ&7
81-8l+Xtll.F(lI/FLOATINI GAMMAOb8

1 UaAl+UOCIXlfll-FIII/FlOATINI GAMMAOb9
AZ-O.O GAMMAQ7Q
CZ-O.O GAMMA071
02-0.0 GAMMA012
OU 2 l-l,J GAHMII.073
OZ-OZ+F 111-' XII 1-811"z/FlOAT Ifill GAMMA074
CZ-CZ+F 111-CIX( r» .. eel 111"CC 121-C.l) "21FlOU INI GAMMA075

2 AZ-AZ+FIII-(AlOGIXIII)-A!I"Z/FlOATIN) GAMMA076
82- (lO.O+SOR T1900. 0+20\0.0-( AlOGI811-All) 1/120.011 AlOCI 81 )-All GA"MA077
IFt82-1.0IS,5,6 GAMMA078

582-10.0"1-101-1.0 GA"MA079
6 AlC-FlOA TIN 1+ (82 +1 AlOG t 821BIII-182-0.5'+AlOGI 82-1.0 I-AlOCI 6.2831 85GA"""'A080

1112.0-1.0-1.0/12.01 t82-1. 01_1 82-1.0 }-All GAMMA081
AUN--FlOA TIN 1-' AlOG 16.2831851-1. O+AlOGI A21-2 .O-A 11/2.0 GA",M1\082
hLE--FlOAT 1NI- f AlOG 1811-1.0 I GAMMA083
AL T--FLOAT I NI- t AlOG 16. 2831B51-1.0-ALOGI C21-2.0.ALOGI A8S (CC 1 21111/2GAH"'AOe4

1.0-IC:121-1.01-C3 GAM"'AOli5
AlN--F LOA Tl NI - (ALOG lb. 28 3185 '-I .0 +ALOGI 02 I 1/2.0 GAH"'A086
IFI8-1.0)12,12,l3 GAHMA087

l3 A-XI1l-8 GAM"'A088
Nl-1 GAI'I"A089
xlll-Xll)-8/2.0 GAHMA090
00 8 1-2, J GA"'MA091
IFtXIII-A)Q,9,10 GA"''''A092

9 FfNII-FINII_FIII GAM"'A093
GO TO 8 GA""'A09"

10 A-A_8 GAMMA095
(FIXIII-Alll,ll,10 GA"MA096

11 NI-NIH GA"~A097

F(Nl)-FIII GAHHA098
XINU-A-812 GAHHA099

II CONTPWE GA""AI00
J"NI (;A"HAI01
eu TO 14 GA"'HAl02

12 8-1.0 GAHHAI03
14 c-nOATINI-AlnGIO.SI GAMHAIO"

ALe-ALG-C GA"'H1\105
ALN-ALN-C GAMMA 106
AlE-AlE+C GAMMAIC7
Al T-Al He GAHMAl08
AllN-ALLN_C GA"'"AI09
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AlHa-FtOA l("f)*AlOli I F lOU (""11
00 15 r-l,J

15 ALM-AlH+F (11-AlOG fF IIII
ARN-AlN-AlM
ARC;-AtG-41M
ARE-AlE-AlH
AR T-U T-AUI
lRlN-AlL"f-ALH
WRITElH.81IN,J,B
wRITEIM,(0)
WRI HIM,B91 (XII) ,fill, r-l,J)
WRI TE IM,85IAl tAZ ,Bl ,B2 ,02
I Flee (2) ) 1btl 7 .1 b

16 WRITEIM,88ICC
IiIR I T( 1M, 861 At'" I AlG, ARG, ALE ,ARE, ALN, ARN, AllN, ARlN, At T, AR T
GU TO 18

17 wRI TE 01.911 AlM, 6.lG, ARC. ALE, ARE, ALN. ARN, AllN, ARlN
18 IFIID-981~,4,3

4 CAll EXI T
END

II CUP
-DelE TE GAMMA
• STORE wS UA GAMMA

GA"''''AI10
GAMMAlll
GAM"lA1l2
GAMMA.1l3
GAMMAll4
GAMMA l1S
G4HM4116
GAMMA1l7
GAMMA 118
GAMMAl19
GAHHA120
GAMMAl21
GA"1'4AI22
GAM"4123
GAMMA 124
GAM"'.125
GAHHAl26
GAMMAll1
GAHMA128
(;'""14129
GAMMA 130
GAMMA131
GAM"'A 132
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L [NK CAllED

TltE SAME DA TA OECK AS FOR COl S AND GAMMA MAY BE USED.

PPPEI - PLOTS TWO "4AXlMIZED RELATIVE LIKELIHOOD GRAPHS

II JOB
/I FUIt
-ONE WORD INTEGERS
-EHENDEO PREC! SION
-L l Sf All
-IOCS11403 PRINTER)
-IO:SI1501 READERI
-IOCSIKEY8DARDI
-IOCSI TYPEW".ITER)
_,... AI1E PPE 1

PPEIOOOO
PPEl0005
PPEIOOIO
PPEl0015
PPEl0020
PPEI0015
PPEl0030
PPEI0035
PPE 10040
PPE 10045
PPE 10050

THIS PROGRAM ESTIMATES THE TWO PARAMETERS OF THE TU"ISFORMATION PPEI00SS
IY+ClI"C2 TO "'lAKE DATA. FOllOW MORE CLOSelY A NORMAL DISTRIBUTION. ALLPPEl0060
OASERYATIO'lS ARE UKHI UJ'IlOER THE SAME RESPONSE CONDITIO~S. POINTS ON PPEl0065
THE TWO MAICIMIZED RELATIVE LIKELIHOOD GRAPHS ARE LISTED AND, IF OAU PPEl0070
SWI TCH 10 I S UP, PLOTTED. PPEl0075

PPElOOeO
PPEl0085
PPEI0090

IF DATA SWI T:H 9 IS UP, 130 POINTS ON THE L!KELIHOOD SURFACE ARE PPEl0095
pql"HED OUT. THE POINT WITH LARGEST LOG LIKELIHOOD MAY THEN BE TYPED PPEI0100
I ... TO GIVE [NITlAL ESTIMATES OF Cl AND C2. PPElOI05

PPEI0110
PPElO1l5
PPElD120
PPElOl15

5UBROUTI NE S CAllED

PPS51 - CUCULATE POINTS ON LIKELIHOOD SURFACE
PPESI - CALCULATES LIKELIHOOD FUNCTION
MArv2 - INVERTS MATRICES UP TO 2 BY 2

DIMENSION YleOOI ,F f8001 ,S III ,SS (2,ZI, T112) I 11121 ,Clf 1 ),CZ( 21
COMMON T1Tlfl21 ,Rf75,3,1) ,CIll ,AfZI, 10,NI

96 FORMATIFl..31
95 FORMATl33HTYPE IN ESTIMATES OF Cl,C2 - Fl..)1
90 FORMAT IlX1F9.4 ,E 14.l., 15, 15X ,2F9 .4, El4.6, 151
B9 FORMATll.OHOPOINTS ON MAXIMIZED RELATIVE LIKELIHOOD GRAPHS OF Cl

10 :1114X2HC 1 7X2HCll OXI HR8 X4H I TERlexlHC 1 7X1HC21DX IHR8X 4tH I TERII

PPEl0130
PPEl013S
PPEl0140
PPEl 0145
PPEl0150
PPEl01S5
PPElOll.O
PPEl0165
PPEI0170
PPEI0175
PPE 10180

END OF DATA, ANOTHER DATA OECK TO FOllOWPPEIOle5
ENO OF J08, CALL EX [f AFTER THIS OECK PPEl0190

PPEl0195
PPEI0200
PPEI0205
PPEI01I0
PPEI0115
PPE 10110
PPEI0115

ANPPEI0230
PPEI0235

MAKEUP OF DATA OECK

1.TlTLE - 111Al.l
1.CONTROL CARD - fl3,8X.T2,4F5.3,I31

13 - NUMBER OF INTERVALS IN WHICH NON-lERO FREQUENCIes FALL
11 - "lUMBER OF I TERA TI ONS AllOWED
2F5.3 - INITIAL ESTIMATES OF PARAMETERS
2F5.3 - HALF SI ZE OF INTERVAL TO BE: PLOTTED AROUND EACH MAXIMUM
13 - ~UMBER OF POINTS ON GRAPHS TO BE CALCULATED

l.D,HA OE:K - OBSERVED VALUES AND NON-ZERO FREQUENCIES TN PAtRS
116F'5.01

4.99 IN COLS. 79-80 INDICATES
98 IN COLS. 79-80 INDICATES

5.REPEAT 1. TO 't ..... S REQU(R[O
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PPE10Z40
PPE10Z4S

-EIPPEIOZ50
PPElOZ55

-F 9.4, 6xPPE 10260
PPEI0265
PPE10270
PPEIOZ75
PPEl0280
PPEIOZ85
PH 10ZqO
PPEI0295
PPE10JOO
PPE 10305
PPE10310
PPEI0315
PPEl0320
PPEl0325
PPEI0330
PPEI033S
PPE 1 0 340
PPE1034S
PPEI0350
PPEI0355
PPEl0360
PPEI0365
PPEI0310
PPEl0315
PPEI0380
PPEI0385
PPE 10390
PPE 10395
PPEI0400
PPEI0405
PPEI0410
PPEI0415
PPEl0420
PPEl0425
PPEI0430
PPEI0435
PPE 10440
PPE 10445
PPEI0450
PPEI0455
PPEl0460
PPEI0465
PPEI0410
PPE 104 75
PPEI04BO
PPEI0485
PPElG4QO
PPEI0495
PPEI0500
PPE 10505
PPEI0510
PPEI0515

8S FORMATIlXZOF6.01
87 FORMATIIH010llZH XII) Fflilfl
86 FORMATIZSHOINITlAl ESTIMATES - C1 -Fq.1t,6H CZ -FQ.4,9H lOG l

14.61
85 FORMATI36HQMAXI"lUM LIKELIHOOD ESTIMATES - (1 _FQ.4,bH (Z

17HlOG l -EI4.b,bXZZHNUIolBER OF ITERATIONS -141
84 FORMA T{78X,J ZI
83 FORMATl16FS.OI
ElZ FORMATfI3,8X,lZ,4F5.3,131
81 FORMATflHllZAbl
80 FORMATflZAbl

L- •
• -5

10 REAOIl,SOITlll
READ{l,8ZIMN,MI,C,A,NI
REAOllI83t IYIII ,F III ,1"'1 ,"lNI
READ{l,84110
[F IYlll+C 111123,23,24

Z3IFIYllI140,40,41
41 C III "0.0

GO TO 24
40 CIll"'l.O-Ylli
24 N-O

0041-1,MN
4 NaN+F III

CAll DATSWtQ,J91
GO TO {4Z 1 4)I,J9

4Z WRITEIM,81lTlTl
CALL PPSSllY,F,N,MNI
WRITEI1,9SI
READ I 6,961 C

43 lolRlTEIM,811HTL
WRITE{M,IHI
WRI TE {H,8SI {YI II ,F I I}, 1"'1 ,!'IN)
paPPESIIY,F,N,IolN,(11I,CI211
WRITE!H,86IC,P
00 Z I I al,HI
I2 a ll
OU 1 lal,1Z

1 TIII"'O.O
YY-O.O
00 5 l-l,HN

5 YY-VV+IY{ 11+(llll"C III ttF III/HOATIN)
DO 3 l"'l,HN
Tl-IVIII+( 1l11"C121
T2-IYI I 1+( (111 ttttICI21-1.0)
n-IVIII+C 1111"· 1(121-2.01
T4-AlOG I Y{II +C 1111
TIll.Tf 11+ (Tl-YYltttt2ttF II I
Tlll-TIZI+ I Tl-YY) ttTZttF (I}
TI3)-Tf31+1.0/IYIII+C llllttFt II
T14)",TI4) + I Tl-YYI ttTlttT4*F I I)
TIS) aT {S I +T4*F (J I
TI61-T(bl+T3*ITl-YYlttF 111
T 17IaTI71+TZttTZttF III
T{B)-TISI+1.0IlYI t )+CIli I/IYI t )+ell) I.FIII
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T(91-T (91+ I Ti-H). n_T4_T4.F (I' PPE 10520
TCIOI-TIIO)+Tl-U.U.T4-F III PPEl052S
Ttll)-Tlll)+Tl-TZ-U-Ftl) PPEI0530

3 HIZI-TIIZ)+ITl-Y't'I-TZ+T4-Flll PPEl0535
Sit J --FlOAT(NI-TIZI-C 121/T Ill+cel2 )-1.0 ,-rC)1 PPEl0'54Q
S(2) --FlOAT INIal Tl411T 11 )-1.0"12) '+TlS) PPEI054'5
SSt 1, II--FlUATIIII'. (l (11. Ie IZI-celll-I.O ,.T f61+CI21-CI ZleTll) )-2.0.PPEl0550

1HZ I- TIZI.t en-c IZ lilT 11 JlT 111-1(.121-1.0 '-HSI PPEl0555
SSt2 ,21--FlOATIN). «(TIll-IT (91+T 11011-2.0+' lofti-r I "'-'11T1 lilT 111+1.OPPEl05bO

1/(,1211(.1211 PPEI05b5
SSlt ,Zle-FLOAT INI- (T Ill-Ie 121er III I _Cl2ley 112 I+TlZ) )-2.0.e IZI.TI2IPPEl0570

L-T(4)I/TllJ/Tlll+T131 PPEI0515
SSfZ,llaSSll,21 PPEI0580
CALL MUV21 55 ,2. S,l ,OUI PPEl0585
DO b 1-1,2 PPEI0590

6 CIl)-:tll-5(J) PPEI0595
0011-1,2 PPEl0600
lFU85ISI(1)-f).000111,l,2 PPElOb05

1 CUNTINUe PPEl0610
GO TO 8 PPEIOb15
CONTINUE PPEl0620
pzPPESll Y,F ,N,'4N,C III ,e(2)) PPE10625
WRITl:III4,85JC,P,I2 PPElOb30
IFIHN/l0+N(-4Z125,25,26 PPEI0635

26 WRI TE IM,811 TI Tl PPE10640
2S WRITEIM,891 PPEIOM5

C2fll-et21 PPElOb50
Cl121-C11i PPEI0655
DO 11 J-l,PIII PPEI0660
CIIII-C 111-b, III + I J-II-2.0-AI 1 )/FlOAT INI-II PPEl0665
IFIYIIHClIII116,16,28 PPEIObl0

28 DO 1lt fl-I,"I PPEIOb15
r 1111-11 PPEI0680
DO 13 1-1,10 PPEl0685

13 TIII-O.O PPEI0690
YY-O.O PPEl0695
0015 (-I,"N PPElOl00

15 YYzYY+IYIII+Clllll"C2111-FIIIIFlOAT(N) PPElOl0S
DO 12 I-I,MN PPEl0710
n-IYIJI+CII111"C2111 PPE10715
T4zAlOGIYIIHCIIlll PPEI0120
Ttll-Tlll+ITl-YYI"Z-FII) PPEI0125
T II, I -T(41+ I Tl-VVI.Tl-"'.F III PPEIOnO
T{S)-TI51+T4-FIII PPEI013S
T(9) -, 191 + (Tl-YYI -Tl-T4-T4-F I (I PPEI01l,O

12 TIIOJ-TI101+Tl.Tl-"'.T4-FIII PPEI01l,5
SIZ)--FlOA TtNI-I TI41/T111-1.0/C2(1) 1+1151 PPEI0150
5512 .2J--FlOATINI-11 Tt 11-1 T191+T 110 11-2.0.Tt 41-TIlt) IIT( IIITlll+I.OPPEI0755

l/C2111/C21111 PPEl0160
C2111-C2111-S(21/5S12,21 PPEI01b5
I F I ASS (S 121/SS (2 ,21) -O.OOOlllb, Ib, 14 PH 10710

lit CONTINUE PPEI0715
16 C2121-C(2)-AI2)+(J-11-2.0-AI2I1FlOATINI-11 PPEI0780

DO 18 11"'1,1041 PPEI0785
[1I21-1f PPEI0790
OU 19 1-1,8 PPEI0795
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19 HI)-O.O PPEl0800
yy-o.a PPE10805
00 ZO 1-1 ,"IN PPElOBI0

20 yyaYY+lVtll+ClIZ)I"CZtZI-FIII/FlOATINI PPE10815
DO 21 1-1,MN PPE108Z0
Tl-(VII)+CI1ZII"CZIZ) PPEI08Z5
na(VII).CI (ZI I--IC21ZI-l.01 PPEI0B30
n-IYIII.CI (ZI I -.ICZ (ZI-Z .0) PPEla635
TCllaTlll.CTl-YY) ..Z-FIII PPElDBl,0
HZI-TIZI.(Tl-YY).T2.F(11 PPEI0645
T131-T( 31+1.0/IYI II.Cl (2 I I.F (I I PPElOB50
TlblaTlbl.n-ITl-VYI-Flll PPEla855
Tlll-T(lI.rz*T2-FII) PPElaijbO

21 TI8IaTI81.1.0/IYIII.Clf211/IVIII.ClIZ))-Fl(1 PPEI0Rb5
Sill a-HOllIN). TIZ' *C2 (211Tt 1 I. IC212 I -1.0 I.T 131 PPEI0&10
SSll,ll--FlOATINI*I' 11 I. tC2 t21-IC212 )-1.0 I-T( 6)+C212 )*C212 )-H 1) I-PPEI0B15

12.0-" ZI.T IZ)-CZ 12 I -CZ 121 I IT 11)IT I11-IC2IZI-l.01-"81 PPEI0880
CIIZlaClIZ)-SIII/SS11,11 PPElOB85
IF tA8S1 Sil I ISS 11,1 I I-O.OOOl )Z2,22,18 PPEI0B90

18 CONTINUE PPEl0895
22 00 39 1-1,2 PPEI0900

RIJ,l,II-Cl(11 PPEI0905
RIJ,2,II-C21J) PPEl0910

39 RIJ,3,II-EXPIPPESIlv,F,N,MN,ClIII,CZIIII-PI PPEI0915
WRI TE IM,901 {IR I J,K,I I ,K-1, 31,11 t II, tal, Z) PPEl0920

11 CONTINUe: PPEl0925
CAll ollSWllO,JlO) PPEl0930
GO TO 135,36) ,JlO PPEI0935

35 CAll lINK(PPPEll PPEl0940
36 IFtlo-9819,9,lO PPEI0l)l,5

9 CAll EXI' PPE10950
END PPE 10955

/I oUP PPEl09bO
-DElE TE PPE 1 PPE 10965
_ STORE WS UA PPE 1 PPEl0910

II JOB
II FOR
-ONE wORD INTEGERS
-EXTENDED PRECISION
-U ST All
-rOCSIPlOTTERI
-NAME PPPE 1

COMMON TI TU 121 ,R( 75 ,3,2) ,C 121,A(2) ,lo,NI
94 FORMATlZl,HMAXIMUM LIKELIHOOD RATIOI
93 FORMATf10HVAlUE OF C11,15H MAXIMUM AT Cll,2H _F8.41
92 fORMAl(F3.1I
91 FORMATIF8.31
80 FORMAT (IZA61

DO 30 J-l,Z
X4-CIJI-A(JI
A3-2.0-AIJI
83-A3/20.
C3-X.t,-A3/50.
03-A3/10.
E3-l0./A3

PPPE 1000
PPPEIOOl
PPPEI002
PPPE 1003
PPPE 1004
PPPE 1005
PPPE 1006
PPPE1001
PPPE 1008
PPPE 1009
PPPE1010
PPPE10ll
PPPEl012
PPPE1('113
PPPEI014
PPPE 1015
PPPE 1016
PPPE1011
PPPEI018
PPPEI019
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F)-X~-8)

G)-Xit+O)
H)-XIt+A)-l. )
W3-Xit-A3/15.
13-Xit-O)
CAll SCALEIE3,10.0,Xit,O.01
CAll EGRlOIO,X4,0.0,B),201
CAll EGRIOI1,X4,O.0,O.05,201
00 31 (*1,11
Xl-G)-O)I2. O.O)-FlOAT 11-21
XO*GHO)-F lOA TII -2 I
CAll ECHARIXl,-O.02,O.1,O.1,O.Ol

31 WIUTEI1,91IXO
DU 32 1*1,11
U*-O.l+O.l-FlOATIII
CAll EeHAR(F3,Xl,O.1,O.1,':l.O)

32 WRITEI1,921xl
CAll ECHAR(G3,-O.Dit,O.1,O.1,O.O)
WR tTl: 17,931J ,J ,e I JI
CAll ECHARIW),O.1,O.1,0.1,1.57J91
WRITE{7,941
CAll ECHARIl3,O.l,O.1,D.l,1.5109)
WI( I TE 17 ,BO I TI Tl
CALL EPlOTI-2,X4,O.OI
OU 33 l-l,NI
IF IRII, ).J 1-1.01 33,B,)it

3it RIJ,1,JI·1.0
33 CALL EPlDTlO,RII ,J,J) ,RII ,),J) I

CAll EPlOTIl,H),D.OI
)0 CONTl'WE

IFIJD-9819,9,t0
10 CAll LINKIPPEll

9 CAll EXI T
END

II DUP
-DELE TE PPPEI
- ~ TORE WS UA PPPEl

II JOB
II FOR
.ONE WORD INTEGERS
-EXTENDED PRECISION
-LIST All

SUBROUTINE PPSSt IY,F,N,MN)
DIMENSION YI2001 ,F (200) ,P( 10 I ,CIllO) ,CZt 101

85 FORMATIlXl
8t, FORMATllXIOEl2.t,)
83 FORMATllXlOFl2.31
82 FORHATI27HOCI, CZ, AND lUG LIKELIHOOD)M-,

WRITEIM,821
A-(YIMNI+YI111/25.0
00 1 I-I, t3
WRI TE 11'4,851
00 2 J-I,tO
Cl (J)·II-t I-A-YII )+0.0001

I~-

PPPE1020
PPPE 1021
PPH 1022
PPPE1023
PPPE 1024
PPPEI025
PPPE102b
PPPE1027
PPPEI028
PPP[lO?9
PPPEl030
PPPE 1031
PPPE to)2
PPPE tOB
PPPE 1034
PPPE 1035
PPPE 103b
PPPflOH
PPPEIO)8
PPPE t039
PPPE t040
PPPE 1041
PPPE t042
PPPE t043
PPPE t044
PPPE 1045
PPPE 10itb
PPPEt047
PPPE 1048
PPPE t049
PPPE t050
PPPE t05t
PPPE t052
ppP( 1053
PPPE t054
PPPE1055
PPPE105b

PPSS1000
PPSS100l
PPS$1002
PPSSI003
PPSS10C4
PPSSI005
PPSS1006
PPSStOQ7
PPSSt008
PPSSI009
PPSSt010
PP$$tOll
PP$$lOI2
PPSSI013
PPSSIOlit
PPSStOlS
PP$St016
PP$StOt 1
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C.2« J) - (J-6) -0."+0.2
P IJ )-PPESIIY.F ,,,,,I4N,C1 fJ) ,C2 (J II

2 CONTINUE
lo/RlTEIH,8))C1,C2
WRITEI"4,8ftIP

1 CONTI"'UE
RETURN
END

II DUP
-DElETE PPSS1
-50 TORE loiS UA PPSSI

II JOa
II FOR
-ONE WORD INTEGERS
-EXTENDED PRECISION
-liST All

FUNCTION PPESIIY,F,N,M,'4,Cl,C.ZI
DIMENSIO'" Yf200l,Fl2001
YY-O.O
DO 2 I-I.MN

Z YY-YYtIYllltC.II"C2-FIIJ/FlOATINI
.. -0.0
B-O.O
DO 1 ("1 ,MN
A-A+( IYIII+C11 ..C2-YY) "Z-F f II

I a"B+AlOGIYllltCII-FII)
PPE Sl .. -FlOA T(N I- I ALoe I AI 12. O-AlOGf ABS (C2) Ilt( C2-1.0 1-8
RE TURN
END

/I OUP
-UElE re PPES1
-ST'JRE loiS UA PPESL

II JOB
II FO~

-LIST Ul
-u'Ie wORD INTEGERS
-eXTENDED PRECISION

SUBROUTINE MI\TV2fA,N,B.M,DETM)
DIMENSION IPVOTI21 ,AI2,2' ,812,11, [NDEXI2.21 ,PIVOT IZI
EQUI VALENCE II ROW ,JRQWI • (I ClUM, JClUM I, I AMU, T, SWAP J
DETM-I.O
DO 20 J-L.N

20 IPI/QTIJI-O
DO 550 I-I.'"
AMAX-O.O
00 L05 J-l.N
IF IIPI/QT IJ)-l )60,105 ,60

60 OU 100 K-L,N
IF IIPVOl(KI-l )80, 100, HO

80 IF IA8S IAMAX}-ABS IAI J.K)} 185, LOO,lOD
85 IROW-J

IClUM-K
AHAx-AIJ,KI

100 CONTINUE

PPSSI018
PPSSIOl9
PPSSIOZO
PPSSIOZI
PPSSIOZ2
PPSSI023
PPSSLOZft
PPSSL025
PPSSL026
PPSS10Z7
PPSSL028

PPESIOOO
PPESIOOI
PPESI002
PPESI003
PPESI004
PPESI005
PPESI006
PPESI007
PPESI008
PPESI009
PPESLOIC
PPESI011
PPESLOIZ
PPESI013
PPESI014
PPESI01S
PPC:SI016
PPE51017
PPESID18
PPESI019
PPESl020

MATI/2000
HA1VZOOl
I'4A11/200Z
HA TI/20D3
H4TV2004
MATI/2005
"'4TV2006
HA1V2007
MATI/2008
"'ATV2009
MATI/2010
HATI/2011
MATI/20l2
MATY2013
MATV2014
MATI/2015
"'ATV2016
MATV20n
MATI/2018
"ATV20L9
MATV2020
"ATV2021
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105 (ONT I NUE
I PVOT( I(LUJIU -I PVOTf I ClUJlO +1
(F IIROW-lClUM)lltO,2b0,140

140 DETM--OE TM
00 200 L-l,N
SWAP-AIIROW,lI
AIIROW,LI-At ICLUM,l)

200 AIICLU'1,U-SWAP
IFIM)260,2bO,210

210 00 2;0 L-l,1'l
SWAP-B(IROW,ll
BIIROW, 1I -BIIClUM, 1I

2'50 BIIClUM,U-SWo,p
260 (NOE_II,II-IROW

INOexII,21-IClUM
PIVOT( I) -A II (lUM, IClUMI
DE TM-OE TM.PI VOT t I)
AI IClW''4, IClUM 1-1.0
DO 350 l-l,N

)')0 AIIClUM,U-AllClUM,lI/PIVOTIII
IFtMI380,380,'60

360 Dt) 370 l-I,M
310 etICluM,ll-S(I(lUM,lllPIVOTtIJ
3"000 550 11-1,N

IF Ill-ICLUM)400 ,550,400
400 T-A(U,l(LUMI

A(ll,IClUMJ-O.O
DO 450 L-l,N

450 A(U,ll-A(U,lI-AIIClUM,LI.T
IFCMI5S0,550,460

460 DO 500 L-l,M
500 BIll,lJ-8ILl,l)-8(IClUM,LI.T
5S0 ::OHTJ HUE

DO HD l-l,N
t-N+I-I
IF liNDE_It, II-INDEX I L,2' 1630.HO;blO

630 JRDW-I~DEXIL,11

JCLUM-INDEXIL,2J
DO 70S K-l,N
S'ftH-41 K, JRDWI
ACK,JROW)_A I K,J(LUMI
ACK,J:LUM)-SWAP

70S CONT I NUE
710 CONTINUE
140IFCDETM-0.OaOOOlI750.750,7bO
7S0 DETM-O.O
160 RETUR,'4

END
II OUP
.OElETE MATVl
• STORE loiS UA HA TV2

MATV2022
MATV2023
MATV20Z4
MATV202S
HI. TV2026
HA1V2021
MAlV2028
MATV2029
MAlV2030
MATV2031
MATV2032
MATV20B
"'A TVlO)4
MATV20l5
MATV20)6
MATVZ031
MA TV20)8
MATVl039
MATVl040
M"TV2041
MATV204Z
MATY104)
MATY1044
MA1Y204S
MATV20"6
"AlV20" 1
MATV20A,S
",ArvZOA,9
MATV2050
"'ATV20S1
MA1V2051
MATV2D53
MATV1054
MATv20S5
MATV20S6
MATV10S7
MATV2058
",A1V20S9
"ATV2060
MATV2061
"ATV2062
",ATV2063
"4TV2064
MA1\l2065
"41V2066
MATV2061
HATV2068
MATY2069
MATV2070
MATV20H
MATV2072
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LfNK CALLED

C PPPEZ - PLOTS TWO "IAXIMIZED RELATIVE LfKEllHOOD GRAPHS

PPEZOOOO
PPEZOOOI
PPEZOOOZ
PPEZ0003
PPEZ0004
PPE20005
PPEZ0006
PPEZ0001
PPEZOOOB
PPE20009
PPE20010

THIS PROGRAM ESTrHATES THE TWO PARAMETERS OF THE TRA~SFORHATION PPEZOOll
IY+Cll"C2 TO MAKE OATA FOLLO'" HORE CLOSelY A NORHAL DISTRIBUTION. PPEZDOIZ
OBSERVATrQNS ARE TAKEN UNDER A NUMBER OF RESPONSE CO..,DITIONS AS IN PPEZ0013
A'IALVSIS OF VARIANCE OR REGRESSION ANALYSIS, WITH EQUAL NUI'lBERS AND ATPPEZOOl4
LEAST TwO UNDER EACH CONDITION. POINTS ON THE TwO MAXIMIZED RELATIVE PPE20015
LIKELIHOOD GRAPHS hRE LJ SlED AND, IF DATA SWITCH 10 IS liP, PLOTTED. PPEZOOl6

PP'EZ0017
IF DATA SwIT:H 9 IS UP, 130 POINTS UN THE LIKELIHOOD SURFACE ARE PPEZ0018

PRINTED OUT. THE POINT WITH LARGEST LOG LIKELIHOOD MAY THEN BE TYPED PPEZ0019
I~ TO GI"E INITrAl ESTrfolATES OF CI AND CZ. PPEZOOZO

PPEZOOZI
PPEZOOZ2
PPEZOOZ3
PPEZOOZ4

/I JOB
/I FOR
-ONE WORD I..,TEGERS
-EXTENDeD PRECISION
-ll Sf ALL
-IOCS11403 PRINTER)
-IOCSIZ501 READER)
-IOCSITYPEWRITER)
-IOCSIK(YBOARO)
_NAIolE PPEZ
C
C
C
C
C
C
C

SUBROUTINES CAllED

PPSSZ - CALCULATE POlNTS ON LIKELIHOOD SURFACE
PPES2 - CAlCULATES LIKELIHOOD FUNCTION
MAT"Z - INVERTS MATRICES UP TO Z BY 2

REQUIRES SUBROUTINE REA08(Y,Nl,MN,IOI

STORES '1' OBSERVATlONS IN Y{BO,2bl
1111 - NUM8ER OF RESPONSE CONDITIONS IBLOCKSl - MAXIMUM 80
MN - NUMBER OF OBSERVATrONS PER BLOCK - MAXIMUM 20
10-98 TER'"IINATJON, 10 NE 98 - PROCESS NEXT DATA DECK

MAKEUP OF DATA OECK

I.TlTlE CARD - 11ZA6J
2.CONTROL CARD - f4X,IZ,4FS.3,131

12 - ~UMBER OF I TERATIONS ALLOWED
ZF5.3 - INITIAL ESTIMATES OF PARAMETERS CI AND C2
ZF5.3 - HALF SIZE OF INTERVAL TO 8E PLOTTED AROUND EACH MAXIMUM
13 - NUMBER OF POINTS ON GRAPHS TO 8E CALCULATED

3.DATA OECK - ACCORDING TO SUBROUTINE READB
4.REPEAT I. TO 3. AS REQUIRED

DIMENSION Y{BO,ZOI ,YY(BOl,S 121 ,SS IZ,ZI, TIIZI, 1112 hC 1t 21 ,CZ(2)
COMMON TI Tl (IZ),RI1S ,3,21 ,C 121 ,AIZI, 10,NI

q6 FORMAT(F6.31
95 FORMATlHHTYPE IN ESTIMATES OF Cl,C2 - F6.31
90 FORMATIIXZF9.4,EI4.6,IS,15X,ZF9.4,EI4.6, 151

PPE20025
PPE200Z6
PPEZOOZ1
PPEZ0026
PPEZOOZ9
PPE200'30
PPEZ0031
PPEZ0032
PPE200H
PPEZ0034
PPEZ0035
PPE20036
PPE20031
PPE20038
PPEZ0039
PPE20040
PPEZ0041
PPEZ0042
PPEZ0043
PPEZ0044
PPE2004S
PPEZOQ46
PPEZ0041
PPE20048
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ANPPE10049
PPE20050
PPE20051
PPE20052

-EIPPE20053
PPE20054

-F9. 0\, 6xPPE 20055
PPE20056
PPE20051
PPE20058
PPE20059
PPE10060
PPE20061
PPE20062
PPE100b3
PPE1006't
PPE20065
PPE20066
PPE20067
PPE20068
PPE20069
PPE20070
PPE20071
PPE20072
PPE20073
PPE2007lt
PPE20075
PPE10016
PPE10017
PPE20018
PPE10019
PPE200aO
PPE20081
PPE20082
PPE10083
PPE20084
PPE200a5
PPE20086
PPE200a7
PPE2008a
PPE200a9
PPE20090
PPE20091
PPE200n
PPE20093
PPE2009't
PPE20095
PPE10096
PPE 20091
PPE20098
PPE10099
PPE20100
PPE20101
PPE20102
PPE10I03
PPE20100\

89 FORMAT IbOHDPOI NTS ON MAXI "'IlEO RElATIYE LIKEliHOOD GRAPHS OF Cl
10 C11 /O\X1HC 17X2HC210xIHR8X4H I TER18x2HC l1X1HC210XlHA.8X4HI HR/ I

88 FORMATllX13F8.))
81 FORMA TI I1HOOOSERYAT I ON SETSI I
86 FORfI4ATI25HOINITlAl ESTIMUES - Cl aF9.O\.6H Cl aF9.4.9H lOG L

14.61
'15 FORMAT136HOIIIAXIMUM LIKEliHOOD ESTlfiIIA-TES - C1 aF9.4,6H C2

17HlOG l -EH.b.6X22HNUM8ER OF ITERATIONS -lit)
82 FORHATI4X.12,4F5.3.13)
81 FORMATIIH112A61
80 FORMA Tt 12A6)

Lo..-s
10 READll,801lill

REAOIl,82IM! ,C.A,NI
CAll q,EAOBIY,"ol1,MN.rOI
N-NI-HN
F-YI1,1 I
Fl-Yll,ll
00 17 l-l,NI
0017 J-1,HN
1Ft YI J ,JI-F 1)7.44,44

37 F-YII ,JI
44IffYII.JI-FlJl1tl1,45
1,5 Fl-YII.JI
11 CONTINUE

CAll DATSW(9,J91
GO TO 142,431,J9

42 WRIT[IJot,dllllTl
CAll PPSS21Y ,F .Fl ,N1 ,MNI
WR1TEll,951
REAOI6,96IC
GO TO 24

1,3IFIF+:IllI23,23,24
23IF1FI40,1,0,41
1,1 Cill-O.O

GO TO 24
40 Clll-l.'J-F
24 WRITEIM.81ITITl

WKlTEIM,81)
00 I, t -I ,Nl

4 WI{ I TE I "',881 I YI J ,J I, J-l, MN I
P-PPES2 (Y,Nl ,"'N.C I 1 1 ,C 121 t
WRITEIM,86IC,P
001 II-1,Ml
J2-11
00 1 1-1,12

1 T t 11-0.0
au 5 t -1, Nl
YYIII-O.O
00 5 J-l,MN

5 YYIII-YYIl)' IYI I ,JI+C 1111 ..e11IIFlOATOlNI
00 3 1-1,Nl
00 3 J-1,NN
fl- fY f I , J 1+: 111 I ..e f 2)
nat YII,J)+C fll' "fC 121-1.0)
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0- I YI J ,J I +e 11) J "IC IZI-Z.O) PPEZOI05
fl, .... lOGIYII,JJ+CIIII PPEZOI06
TIII-TtII+ITl-YY(III"Z PPEZOIOl
TIZI-TfZI+ITl-YY(III-TZ PPEZOI08
1131-Tt31+l.0/IVII,JI+CI111 PPE20109
TIltl-TtC,I+ITl-HIIII-Tl-T4 PPE20110
fISI-T(51+T4 PPE20lll
TI61-TI61+T]-ITl-VYtlll PPE20IIZ
Tt71.Tl71+T2-T2 PPEZOl13
TI81-H8)+1.0/IYt I ,JI+CIIII/(YII,JJ+Cll) I PPE20114
TI q) -T( 9) + I Tl-VY (111-n-T4-T4 PPEZ0115
TIlOJ.T(lOJ.Tl-Tl-T4-T4 PPEZ0116
T( Ul-Tt llJ.Tl-TZ-T4 PPEZ0117

3 TI12J.TtlZJ+ITl-VYIIII-TZ-T4 PPE20l18
Slll--FlOATtNI-T(ZI-C (2) ITI I )+(CIZI-I.OI-T IlJ PPEZOl19
SIZI--FlOATINI- t T(41/T 111-l.01C 1211 +T(S) PPEZOIZO
SSll, II--FlOUI ~I- t Tt I)-IC IZ) -ICIZI-l.0 I-T 161+C( 2:) -CIZI-rt 711-Z.0-PPEZOIZI

l11Z) _T f ZI-C 121-C (Z)) IT 11) IT (11-(C (2 )-1.0) _T 181 PPEZOl2Z
SSI2,21--FlOAT(NI-( IT Ill- t T(91 +f 11011-2.0-T 141-T( 4111T1 I1/Tll I +1.0PPEZ0123

I/CI211ClZJJ PPEZOl24
SSII ,21--FlOAT(~I-ITIII-ICIZ I _T III )+CtZ I _r IlZI.Tt ZII-Z.O-C( 2 I-T( Z)PPEZOIZS

I-TI4lllTll)/ffll+T131 PPEZOIZ6
~SIZ,lI""SSIl,ZI PPEZOl21
CAll'ilATV2ISS,Z,S,l,OETI PPEZOl18
00 6 l-l,Z PPEZ0129

6 Cltl-CID-SIII PPE20130
00 7 l-l,Z PPEZ0131
IFIABSISIIII-0.OOOlll,7.Z PPE2013Z

7 CUNTINUE PPEZOIB
GU TO 8 PPEZ0134
CONTINUE PPE20135
P-PPESZIY,Nl,MN,Clll,CIZII PPEZ0136
WRITE(M,8SlC,P,IZ PPEZ0137
IF INl+NI-I,2IZ5,ZS I26 PPEZ0138

Z6 WRITE(M,8l)T1TL PPE20139
Z5 WRITEIM,891 PPE20140

CZIll-CtZ) PPEZ0141
C1IZI-Ctl) PPEZ014Z
DO 11 J-IINI PPEZ0143
Clill-C (ll-A (11. (J-II-Z.O-A( II IHOAT fNl-11 PPEZ0144
IFlf+Cllllllb,16,28 PPE2014S

28001411-1,1'41 PPEZOl46
lilli-II PPEZ0147
00 13 1-1,10 PPEZ0148

13 TIII-O.O PPEZ0149
DO IS I-I,NI PPEZOlS0
YYIII-O.O PPE20151
DO 15 K.t ,MN PPEZ0152

15 VYIII-YYII)+ tYII ,KIt-Clll) I"C211 )/FlOAlIMNI PPE20153
00 lZ l"llNl PPE201S4
00 12 K.l,MN PPE201S5
Tl.IYII,K)+CII1)I"C2111 PPE20lS6
l4-ALOGIY(I,KI+Clfll) PPEZ0151
TCl)-TI11+ITl-YYCIII"2 PPE20158
TI4J-Tl41+ITl-YYIIII-Tl-T4 PPEZ01S9
Tl51-Tt51+T4 PPE20\bO
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T19) .. T191 + (Tl-VYIIII-Tl-l4-H PPE201bl
lZ HI01-TIIOI+Tl-Tl-l4-lIt PPE201b2

S (1) --FLOAT INI-I T(41 IT 11 )-1.0/C211 I I+T 151 PPE201b)
SSll ,21--FLOATIN) _ (I Tn I-IT 191+T IIOII-2.0.T(41-f(41 JITIl)1T Ill+l.OPPE20164

l/C2(1I/CZtlll PPEZ0165
CZIII-CZIll-SIZI/SSIZ,ll PPEZOlbb
IF lABS I SI21/SS 12 ,211-0.0001) 16, 16,14 PPE10167

14 CONTINUE PPE201b8
16 C2121-CI21-AI21+IJ-II-Z.O.AI2I1FLOATOH-11 PPE201b9

00 18 1I-1,Ml PPE20110
11(11-11 PPEZOlll
00191-1,8 PPE10172

19 TIII=O.O PPEZ0173
DO ZO l-l,Nl PPE10174
YVIII-O.O PPE20115
DO ZO K-l,MN PPE10176

20 YYIII-YYIII + I VII ,KI+ClI2 I , ..ClI21/FlOAT I MHI PPEZOl17
0021 l-l,Nl PPE10178
DO ZI K-l,MN PPE10179
Tl-IVII,KI+C1IZII"CZ(ZI PPE10180
lZ-IYII,KI+C11211--ICZ(1)-1.01 PPEZD181
nat VII ,KI +ClI2) J-_ CC21Z )-2.01 PPE20181
TI11-TCll+ITl-YVIIII ..1 PPE10183
TIZI-TC11+(Tl-VYIIJI-T2 PPE10184
T(31-TI31+1.0/IYII,KI+C1IZ.1 PPEZ0185
TI6J-TI61+n.ITl-V'f1111 PPE10186
TI1}o:TI71+TZ_rz PPE20161

21 Tlal-H8)+1.0/IYII,KI+C111)./IYII,KI+ClIZIJ PPE10188
5 III a-FLOA T(NI-T (1) -Cl (ZIIT 11 )+ICZ( 1 )-1.0 leT 13) PPEZ0189
5511 ,11--FLDAT(NI-t Til J - tCl 12 I -(Cl(Z 1-1.0 1-T(6)+Cl( 21_C2121_T( 71 )-PPEZ0190

12.0- T111-TI11-C2121-CZ IZIIIT I111T I11-IC2IZ)-1.01-T( 81 PPE10191
Cl(2)-Cllll-S(11/SSll,11 PPE20192
IF (ABS I SI11/SS{ 1 ,11 I -0.0001 I 22,22, 18 PPE20193

18 CONf(NUE PPE20194
Zl DO 39 1-1,1 PPE20195

RIJ,l,[I"'Cllll PPE20196
RIJ,Z,()~Cllll PPE10191

39 RIJ,).II-exPIPPESZ{Y,Nl,MN,C1«(),C2(III-P) PPE20198
wlU TE I M,901 IIRI J,K,II ,K"'l ,31, I 1 (1),1-1,2) PPE10199

11 CONTINUE PPE20200
CALL DATSWllO.J101 PPE10ZOl
GO TO t35,3bl,JlO PPEZ0202

35 CALL LlNK(PPPE21 PPE20103
16 IFtIO-9819,9,10 PPE20Z04

9 CALL EXI T PPE20205
END PPE20106

II OUP PPE20207
-DELE TE PPE2 PPE20Z08
-STaRE WS UA PPEl PPE20Z09

/I JOB
II FOR
-ONE WORD INTEGERS
-E;XTEfIIDEO PRECISION
-LIST ALL
C

RElOBDOO
READOOOI
READB002
REAOB003
READB004
REAOB005
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THIS IS A SAMPlE READ SUBROUTINE FOR PPE2
THiS SUBROUTINE READS THE DATA DECK FROM BOX2 OR BOX), LEAVING OUT

THE CARDS FOR FACTOR POINTS

SUBROUTINE READBIV,NI,MN,IO)
DIMENSION VI80,201

82 FQRMATI78Xd2)
til FORMATf13F6.3)
80 FORMATflX,212)

La.
ItEADll,80)Nl,MN
00 1 l-l,HI

1 REAO(L,81)IYII,JI,J-I,MN)
REAQCL,a21ID
RE TURN
END

II CUP
-DelETE READB
-STORE WS UA READa
/I JOO
II FOR
-ONE WORD INTEGERS
-eXTENDED PRECISION
-LIST ALL
-IOCSIPLOTTERI
-NAME PPPE2

COMMON TI H112} ,RI75,3,2) ,C121 ,All), ID,NI
94 FORMATf24HMAXPWM LJI(ElIHOOO RATIOI
93 FORMAT(lOHVAlUE OF Cll,lSH MAll.IMUM AT CIl,lH -Fa.4)
qz FQRMAT(F3.I)
91 FORMATIF8.))
80 FORMATt12A61

00 30 J-l,2
X4-CIJ)-AIJI
A3-2.0-AIJ)
83-&3/20.
C3-X4-A3/50.
03-A3/10.
E3-10./A3
F3-X4-83
G3-X4+D3
H3-X4+A3-1.3
W3-X4-A3/15.
Z3-X4-D3
CAll SCALEIE3,lO.0,X4,O.OI
CAll EGRIDIO,X4,O.O,B3.101
CAll EGRIDI1,X4,O.O,O.05,lOI
00 31 I-I,ll
X1-<;3-03/2. O+03-F LOAT 11-2 I
XO-G3+03-FLOAT (1-21
CAll ECHARIXl,-0.02,O.I,O.1,O.OI

31 WRITEC7,91)XO
00 31 I-I,ll
Xl"'-O. 1 +O.l-FLOA Tt II
CALL ECHARIF3,Xl,O.l,O.1,0.OI

32 WRlTE17,92IXI

REAOB006
REAOB007
READB008
READA009
READBOIO
READBOll
READB012
READtt013
READB014
READB015
READ0016
READB017
READBOIB
READB019
READB020
RoEADB021
READB022
READB023
READB024
PPPE2000
PPPE2001
PPPE20G2
PPPE2003
PPPE2004
PPPE1005
PPPE2006
PPPE1C07
PPPE100B
PPPE2009
PPPE10IO
PPPE2011
PPPE2012
PPPE2013
PPPE1014
PPPE201S
PPPE2016
PPPE1017
PPPE2018
PPPE2019
PPPE1020
PPPEZ021
PPPE2022
PPPE2023
PPPE 1024
PPPE202'5
PPPEZ026
PPPE2021
PPPE2D1B
PPPEZOZ9
PPPE1030
PPPE2031
PPPE2032
PPPEZ033
PPPE2034
PPPE1035
PPPEZ036
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CAll ECHARtG3,-0.04,O.l,O.1,0.01
WRt TE (7,931 J,J ,C (JI
CAll ECHARIW3,O.l,O.1,O.l,l.5J091
"RIT~11,94)

CAll ECH4.RI13,0.1,0.l,O.1,1.5109t
WRITE 11,aOlTi Tl
CAll EPlOTI-Z,X4,0.01
DO 33 [-l,NI
lFIRII,3,J)-I.0)H,H,]4

3't RII,l,JI-l.O
H CAll EPlOTtO,Rti ,J,J' ,Rlt ,3,J) I

CAll EPlOTll,H3,0.01
30 CONTI'IIUE

IFIID-9S19,9,lO
10 CAll llNK(PPEZI

9 CAll EXI T
END

II OUP
*DELElE PPPE2
*STORE W~ UA PPPE2

II JOB
II FOR
-ONE WORD INTEGERS
-ExH:HOEO PRECISION
-LIST All

SUBROUTINE PPSS2 IY,F ,fl ,NI ,MHI
DIMENSION Y(40,13) ,PI 101 ,CilLO) ,CZ (101

85 FORMATtlX)
"4 FORHATtlXIOE12.4,
83 FORHATllxlOFI2.31
82 FORHATl27HOCI, C2, AND lOG LIKELIHOOD I.-5

WRIl(IM,82)
A-(F+FlI/2S.0
DU I 1-1,13
WRITEI/ll,8S1
DO 2 J-l,lO
Cl I J 1:0: ll-ll-,ft,-F+O.OOOI
C21 J I -I J-bl-0.4+0.2
P tJ)-PPES2IY ,rIIl,MN,el IJ) ,eZI JI I

2 CONTINUE
WRITEIM,831':l,e2
WRITEtM,BltlP

I CONTI NUE
RETURt.(
END

II oUP
-UElE TE PPSS2
-STORE WS UA PPSSZ

II JOg
II FOR
-O~E WORD INTEGERS
-EXTENDED PRECISION
-LIST All

PPPE20H
PPPE2038
PPPE2039
PPPE2040
PPPEZOU
PPPEZ04Z
PPPE2043
PPPE2C"4
PPPE204S
PPPEZ046
PPPE2041
PPPE204S
PPPE2049
PPPE20S0
PPPE2051
PPPE2052
PPPE2053
PPPE2054
PPPE205S
PPPE205b

PPSS2000
PPSS2001
PPSS200Z
PPSSZOC3
PPSS2004
PPSS200S
PPSS20Cl6
PPSS2007
PPSS2008
PPSS2009
PPSS2010
PPSS2011
PPSS2012
PPSSZ013
PPSS2014
PPSS2015
PPSS20lb
PPSS2017
PPSS2018
PPSS2019
PPSS2020
PPSS2021
PPSS2022
PPSS2023
PPSS2024
PPSS2025
PPSS2026
PPSS2021
PPSSZ028

PPES2000
PPES2001
PPES2002
PPES2003
PPESZ004
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FUNCTION PPES2IV,Nl,MN,Cl,C21
DIMENSION y(ltO,n, ,VVlltD.
N-Nl-"',..,
00 2 lal,Nl
VVIII-O.O
00 2 J-l,MN

2 vvlll-vvlll" (V( I ,Jl+Cl' "C2IFlOAT(MNI
A-O.O
a-o.o
00 1 l-l,Nl
00 I J-l,MN
A-A"IIVII,JJ+Cll ..CZ-VVllll"Z

1 a-B+AlOGIVlI ,JI+ClI
PPE S2a-FLOAT INI- I AlOG I A. 12 .O-ALOG I ASS I C2. II +( C2-1.0 I-e
RE TURN
END

II DUP
-DelETE PPES2
-STORE WS UA PPES2

II JOB
1/ FOR
-LIST All
-ONE WORD INTEGERS
-EXT[NDED PRECISION

SUBROUTINE MATV2(A,N,a,M,DETMI
DIMENSION IPYOT(ZI ,A 12 ,21 ,BI2, 1), INOEX( 2,21 ,PIVOTI21
EQUI VAlENCE (I ROW, JRDW) , (I ClU", JCLUM I, I A"AX, T, SWAP I
OETM"'1.0
DO 20 J"'l,N

20 IPYOHJI·O
DO 550 lal,N
AMAXaO.O
OU 105 J a l,N
IF IIPYOT IJ 1-1160, 105 ,60

bO OU 100 K-I,N
IF IIPVQTIK 1-1) AD, 100,740

80IfIABSIAMAXI-ABSIA(J,K»la5,IOO,IOO
85 lROWaJ

ICLUM-K
AMAXaA IJ,KI

100 CONTINUE
105 CONTINUE

I PyoT IICLUMI al PVOTlIClUM I + 1
IF IIROW-ICLUM) 140 ,260,140

140 DETMa-DETM
DO 200 Lal,N
SWAP-AIIROW,LI
A I IRoW tllaA 1 IClUM ,Ll

200 AIIClUM,lI a SWAP
IFOU260,2bO,210

210 DO 250 Lal,M
SWAPaSllROW,lI
81 IRoW,lI-a (IClUM ,ll

250 BIIClUM,lI-SWAP
260INDEXII,ll-IROW

PPE S2005
PPES2006
PPES20Q7
PPES2008
PPES2009
PPES2010
PPES2011
PPfS2012
PPES20l3
PPES2014
PPES2015
PPES20l6
PPES2017
PPES20l8
PPES2019
PPES2020
PPES2021
PPES2022
PPES2023

MATY2COO
MATV2001
MATV2002
MATYl003
MATY2004
MA TY2005
MATV2006
MATV20(J7
MATV2008
MATv2009
MATV20l0
MATV20U
MATV2012
MATV20l3
MATV2014
MATV2015
MA TV20.lb
MATV20l1
MATV2018
MATV2019
MATV2020
MATV2021
MATV2022
HATV2023
MATV2024
MATV2025
MATV2026
HATV2027
MATV2028
HATV2029
MATV2030
MATV2031
HATV2032
HATV2033
MATV2034
HATV2035
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INDEX II, 21-ICLUM
PIYOTIII-" I ICLUM, KCLUMI
OETM"OETM.PI VOH II
A(ICLUM. I (LUM) -1.0
00 350 L-l.N

J'iO AtIClUM,UaAIIClUM,U/PIVOT(I)
IFIMI380,380,360

360 00 370 l-l.M
HO 8fIClUM,1I-BIIClUM,U/PIVOTfll
380 00 550 ll-l,N

I F I Ll-IClUH) 400, 550,4tOC
"'00 T-A Ill, IClUMI

Alll,IClUfl4I-0.0
00 450 L·l,N

1,50 "llI,l)aAlll,lI-AIIClUM,U-T
IFIMI550,550,it60

"'60 00 500 lal,M
0;00 BIll,U-&lll,U-BIICLUM,U-T
550 CONTl'llUE

DO 710 l-l,N
l-N+I-1
IF IINOEX IL. ll-I"'OEX IL .21 )630.710 .6JO

6)0 JROkaINOEXfl,l1
JClUM-INOEXfl,21
00 105 K-l,N
SWAP·AIK.JROWI
AIK, JROW) -A (K, JClUM'
AIK,JClUMI-SkI,P

705 CONTINUE
110 CONTINUE
HO IFIOEHI-D.00000I1150.150,160
150 OETM-O.O
760 RETURN

END
/I OUP
-DElETE MATY2
-STORE wS UA ''lATY2

MAlV2036
MATV20H
MATV203&
MATV2039
MAlY20itO
MAlY20iti
MATV2042
HAlV20it)
M"lY20itit
MATV20it5
MATY20t,6
MATV20itl
MATY20t,8
MATY2049
MAlV2050
M"lV205l
MAlV2052
MATV2053
MAlY20S4
MATV2055
MA lY2056
MAlV20S7
MATY2058
MATV2059
MATV2060
MATV2061
MATV2062
MATY2063
MATV20b4
MATY2065
MATV2066
MATY2067
HATV2068
HAlV2069
MAlY2070
MArV20n
MATV2012
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LINK CALLED

PPPE3 - PLOTS TWO f'lAXIMILEO RELATIVE LIKELIHOOD GRAPHS

II JOB
II fOIt
-ONE WORD INTEGERS
-eXTENDED PRECISION
-LIST ALL
-IOCS11403 PRINTERI
-IOCS12501 READERI
_IDCSITVPEwR.ITERJ
-IOCSIKEYBOAROJ
_NAME PPE3
C

PPE30000
PPE30001
PPE30002
PPE 30003
PPE30004
PPE300C5
PPE30006
PPE30007
PPE30008
PPEJ0009
PPEJ0010

THIS PROGRAM ESTIMATES THE TWO PARAMATERS OF THE TRA"ISFORMATION PPEJOOll
(V+CII**C2 TO MAKE DATA FOllOW MORE CLOSElY A NORMAL DISTRIBUTION. A PPE30012
REGRESSION EQUATION WITH 1 TO 12 INDEPENDENT VARIABLES IS FITTED AS PPE3aD13
WITH MREGI. POINTS ON THE TWa MAXIMlLED RelATIVE L1KElIHOOO GRAPHS AREPPE30014
LISTED AND, IF DATA SWITCH 10 IS UP, PLOTTED. PPE30015

PPE30016
IF DATA SWIT::H 9 I~ UP, 130 POI"HS ON THE LIKELIHOOD SURFACE ARE PPE30011

PRINTED OUT. THE POINT WITH LARGEST LOG L1KEL(HOOD MAV THEN BE TYPED PPE30018
1\1 TO GIVE (NITIAL ESTlI'4ATES OF Cl AND C2. PPE30019

PPE30020
PPE30021
PPEJ0022
PPE3002J

SUBROUTINES CAllED

PPSS3 - CALCULATE POINTS ON LlKELlHOOO SURFACE
PPES3 - CALCULATES LIKELIHOOD FUNCTION
PPLR3 - CA,LCULATES REGRESSION EQUATION
MATV - INVEItTS MaTRICES UP 10 12 8V 12

REQUIRES SUBROUTlNE READA(X,V,N,MI,K, (D) - SAME AS FOR: MREGI

MAKEUP OF DA TA DECK
1.TlTLE CARD -(12A61
2.CONTROL CARD - 14Xt12,4F5.3t131

12 - NUMBER OF ITERATIONS ALLOWED
2F5.3 - INITIAL ESTIMATES OF PARAMETERS Cl AND C2
2FS.3 - HAlF SIZE OF INTERVAL TO SE PLOTTED AROUND EACH MAXIMUM
I3 - NUMBER OF POINTS ON GRAPHS TO BE CALCULATED

3.DATA - ACCORDING TO SUBROUTINE READA
MAXIMUM NUMBER OF OBSERVATIONS - 150
MAXIMUM NUMBER OF INDEPENDENT VARIATES - It'

4.REPEAT 1. TO 3. AS REQUIRED

AND XllS0,121

NEXT DATA DECK

PPE 30024
PPE30025
PPE30026

. PPE30027
PPE30026
PPE30029
PPE30030
PPE30031
PPE30032
PPE30033
PPE30034
PPE30035
PPE30036
PPE30031
PPE30038
PPE30039
PPE30040
PPE30041
PPE 30042
PPE30043
PPE30044

COMMON VV1150) ,.TI Tll121 ,Rt 75 ,3,21 ,C121 ,A(21, IO,NI ,N,V( 150 I ,XI150, IPPE30045
121 t 5S112, 121,51121, T 1121 ,M,f ,HI ,P PPE30046

96 FQRMAl(f6.31 PPE30Q47

STORES Y AND X OBSERVATlONS IN Y(150)
N - NUMBER OF OBSERVAT(QNS
loll - NUMBER OF INDEPENDENT VARIABLES
K - DUMMY PARAMETER - USED IN MREG1
IU"98 TERMINATION, 10 NE 9a - PROCESS
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PPE300"8
PPE30049
PPE 30050

*F9.4,9H lOG l -E1PP£30051
PP£30052

C2 -F9.4,6XPPE30053
PPE30054
PPE30055
PPE300~6

PP£30057
PPE30058
PPE30059
PPE 30060
PPE30061
PPE 30062
PPE30063
PP£30064
PPE30065
PPE30066
PPE30067
PPE30068
PP£30069
PPE 30070
PPE30011
PPE30072
PPE30073
PP(30074
PPE30075
PP£30076
PP£30077
PPE30078
PPE30079
PPE30080
PPE30081
PP£30082
PPE30083
PPE30084
PP£30085
PP£30086
PP£30087
PP£30088
PPE30089
PPE30090
PP£30091
PP£30092
PP£30093
PP£30094
PPE30095
PPE 30096
PP£30091
PP£30098
PPE30099
PPE30100
PPE30101
PP£3010Z
PPE30103

95 FORfI4AT(HHTYPl: IN ESTIMATES OF CI,Cl - F6.)>>
88 FORHAl(lX.13F9.3)
87 FORMAT( l1105X1HY12 (6XIHXI2))
86 FORMATI25HOINITUl ESTlHUE5 - (1 -F'.4,C:tH Cl

14.C:t1
85 FORHATf36HOHAXI"'UH lUElIHOOQ E5TI"'UES - CI -F9.4,6H

17HlOG l -Ellt.6,6X22HNUMB£R OF ITERUI0NS -14»
82 FQRMAl(4X,12,4tF5.3.13»
tH FORHAT(IH1l2A61
SO FQRHAT(12A6)

lo..-,
REAOtl,8011ITL
READ(l,82)HI,C,A,NI
CAll READAIX,Y.N,"IIl,J,101
F-YI 1 1
Fl-Y(l)
DO 17 l-l,N
IF I VIII-F 137.44.44

37 F-YIII
44 JFtYII)-fl)17,17,45
45 F l-YIII
17 CONTI'iUE

CAll OATSWI9,J91
(,0 TO 142,431,J9

42 WRITEIH,81ITITl
CAll PP5S3(Y,X,F,Fl,N,Ml)
WRJTE(l,951
Rl:AOI6,96IC
GO TO 24

43 IFIF+CIl) 123,23,2"
23 IFtF 140,40,41
41 CIll-O.O

GO TO 2"
40 (111-1.0-F
24 WRITE(M,BlllITl

WRITE(H,Bll t (,1-1,121
D041-1,N

4 WRJTE(M,88IYIII,(XfI,JI,J-I,Ml)
P-PPE 531 Y, X,N,MI ,e III ,C (2) J
wRITEIH,86IC,P
DO 2 1I-1,HI
12-' I
DO I I -I ,12

I Til )-0.0
CAll PPlJ:t)(Y,X,CIII,C(2I,N,HIJ
00 3 I-I.N
Tl-I YI I J +C 1111 ..C(ZI
TZ-IY! I )+Cll) I •• IC(ZI-I.OI
T)al VIII+C( I) )_. (C tZ 1-2.01
T4-AlOG I YI ( I +C II) I
l( 1) aT( 11+ In-YYt I II"Z
T(21-T(ZI + (fl-YYI I II-TZ
T(3)*Tf3I+l.0/IYII)+Ctll)
T(41-T(41+ITl-YY( I I) -n-H
T(5)-T(51+H
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Tlbl-TI61+n-(Tl-VYIIII PP(30104
Tlll-Tlll_n_rz PPE30105
T(S)-TI81+1.0/IYII "CIIII/tvl I ).Ct 11) PPE3DIOb
TC 91-H91+ t Tl-YV II) '_n_HaT.. PPE30101
TtlDI-TllDI+Tl-n-ftt-T4 PPE30108
TlllJ-Tllll+n+T2-T4 PPE30109

3 TIIZ)-T(12I+lTl-YVlltl.TZ-H PPE3011D
Slll--FLOATIN) aT fZ '-C(ZIIT Ill" IC(2)-1.0 ,-r 131 PPE30111
SIZ ,--FLOAT IN). CT('t11T 11) -1.0/CI21 .+Tl S I PPE3011Z
SSt l,lla-FlOATIN} at rill-Ie 121+IC12 ) -1.0 ,_r Ib) _CI21_CI lief( 711-Z.0.PPE)Ol13

1Tlll-TlZI-C (21-C IZ' lIT III IT 11 )-«( 121-1.0 '_T 181 PPE30114
55lZ ,Zla-FLOAT (N) -lIT Ill- (f(9)+T 1101 )-2 .o-r 141-r 141I1TIIIITIU+1.0PPE30115

1/CI11/(1211 PPE)Ollb
SSel ,Z)--FlOAT (NI-IT 11) -Ie 1~).T (11 )_tIZleTt 121+rt 211-2.0+( ZI-TIZIPPE3011 7

I-Tl4Il/TIII/TIII_TI31 PPE301lB
SSI2,1)-SSII,21 PPE30119
CAll HATVISS r 2,S,l,OETI PPE30120
DO b 1-1,2 PPE30121

b CIII-CIII-SII) PP(30122
001 1-1,2 PPE30123
IFIABSISIIII-0.000I17,7,2 PPE)0124

7 CONTINUE PPE30125
GO TO 8 PPE)OI26
CONTINUE PPE30127
P-PPE HI Y, XrN,HI ,t III ,C 12 I I PPE30128
WRITEfH,85)C,P,12 PPE30129
CUl lINKIPPPE3) PPE30130
END PPE 30131

/I DUP PPE30132
-OElETE PPE3 PPE)0133
-STORE WS UA PPE3 PPE30134

/I JOB PPPE 3000
/I FOR PPPE3001
-ONE WORD INTEGERS PPPE3002
-EXTENDED PRECISION PPPE3003
-LIST All PPPE3004
-IOCSIPLOTlERI PPPE300S
-IOCS11403 PRINTERI PPPE3006
-NAME PPPE3 PPPE3007

DIMENSION 11121,CI121,t2t21 PPPE300B
COMMON '1''1'1150), rr Tlll21 ,R (7S ,3,21 ,C(21, AI2), IO,NI rN,r'(150) rXI 150,IPPPE3009

121 ,SSf12,121 ,S1121 ,TI12) ,MrF,HI rP PPPE3010
94 FORHATI24HMAX!MUM LIKELIHOOD RHIOJ PPPE3011
93 FORMATlI0HVAlUE OF Cll,15H M"'XIMUM AT Cll,2H -F8.4) PPPE3012
92 FQRMATIF3ol) PPPE3013
91 FORHATIF8.31 PPPE3014
90 FORHA TII X2F9. 4 ,( 14. 6,15 r 15X, 2F9.4, £14.6, IS) PPPE3015
89 FORHATI60HOPQINTS ON MAXIMIZED RElATIVE LIKELIHOOD GRAPHS OF CI ANPPPE3016

IDe 2/1ltX2Ht I 7 X2HC21 OXIHR8 XItH ITER 18X2HC I 7X 2HC210X 1 HRBX4H ITER/) PPPE 3011
81 FORMAHIH1l2A61 PPPE3018
80 FORMATI12A61 PPPE3019

IFIN+NI-41)25,25,lb PPPE3020
26 WRlTEIH r 811TlTl PPPE3011
25 WRI TE IM,891 PPPE3022

(.2111-CI21 PPPE3023
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(1(2)-((11 PPPE3024
00 11 J a l.NI PPPE3025
C1111-C 11 .-A ll) + 1J-1) -Z. O-A (II/flOAT INI-1) PPPE3026
IFlf+:l(1))16.16,28 PPPE3021

Z8 00 14 11-1.141 PPPE30Z8
11(11-11 PPPE3029
DO 13 r-l.l0 PPPE3030

l3 TIII-O.O PPPE3031
CAll PPlR3IY,X,C111I.C2111,N,MU PPPE3032
00 12 (-l.N PPPE3033
n-IYIII+ClI111"CZI11 PPPE303lt
T4-AlOGIYIII+ClI111 PPPE3035
Tll)-Tlll+(Tl-YVIII'''2 PPPE3036
T141-TI4tI+ITl-VY(J I )-n-fort PPPE30]1
Tt5)-TI51+H PPPE3038
T(9) -T 191 + (Tl-VY III 1_n_Tlt_fort PPPE3039

lZ Ttl01-TllOI+n-fl-H-TIt PPPE3040
SI21--FlOA TtNI-IT 141 ITll )-1.0/CZll' 1+l(51 PPPE3041
5SIZ,2) --FlOAT(NI-II T11) - (T (9)+T 110 I 1-2.0-l(41-T!"'.I/l( II/TIl )+1.0PPPE3042

l/C211 )/CZllll PPP(301,3
l:2111-CZlll-S(21/SSI2.2' PPPE301,4
I F I A5S( S IZ) ISS (Z ,21) -0.0001116. 16,14 PPPE3045

14 CONTlNUE PPPE3046
16 CZIZI-elZ '-A IZI' IJ-11-2.0-AI2I1FlOAT lNI-l) PPPE3041

DO 18 I (-1,141 PPP£3048
I1IZI-11 PPPE3049
DO 19 1-1,8 PPPE3050

\9 TlllaO.O PPPE3051
CAll PPlR3IY,X,Cl(ZI,CZIZI,N,MI) PPPE3052
00 Zl lal.N PPP(3053
Tl-lY(JI+ClIZJ) ..CZIZI PPPE3054
T2 a CYI1 ).elI2) )--leZI21-1.01 PPPE3055
l]al Y( I )+ClI2) 1__ (e2 (2 )-Z.OI PPPE3056
TlllaTll'+ITl-YYIIII"Z PPPE3057
TIZlaTIZl+lfl-YYllll-T2 PPPE3058
TI))aTtJ)'1.0/(YIII,C112)1 PPPE3059
TI61-l(61'f)-ITl-YY(111 PPP£3060
TI1I a 1(1I'T2_TZ PPPE3061

21 TI81-Tl81+1.0/IYIII+CIIZ)I/IYIII+CllZ1) PPPE306Z
S( II--FlOA T(NI-T 12 J-ez IZIIT( 11+ ICZ I Z)-1.0 I-T131 PPPE3063
S511, II--FlOATINI_1 TlII-lCZIZ I- lCZ 121-1.0 )-TI61+CZI71-CZIZ I-T111 )-PPPE3064

lZ.0- TIZ I-T IZ 1-C2IZI*eZI2})1T l UIT 111-lCZl 21-1.0 I_Tl 8) PPPE3065
ClI21-CIIZI-S(II/SSll,1) PPPE3066
IF (ABSI SI 11/S5 11 ,1) )-0.0001 )22,2Z. 18 PPPE3061

18 CONTlNUE PPPE3068
22 DO 39 I al ,2 PPPE3069

RIJ,l,l)-CICll PPPE3010
RIJ.Z,I)-C2lll PPPE3011

39 RIJ,3,1)-EXP(PPES3IY,X.N,Hl,Cl(II.CZIIJ)-P) PPPE30n
WRt IE I 14.90) I (IUJ,K, I) .K-l ,31 ,11(1),1-1 1 2) PPPE3073

11 CONTl'lUE PPPE3014
CAll DUSWllO.JI01 PPPE3075
GO TO ()5,36) .JI0 PPPE3016

35 00 30 J-l,2 PPPE3011
X4-CIJI-A(JI PPPE3078
A3-Z.0-AIJI PPPE3019

I
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83-A3/20.
C3*llt-A)/SO.
D3-A3/10.
E3*10./A3
F3*llt-83
G3-X4.03
H3-X4.A3-1.3
W3-X4-A3/1S.
13-X4-D3
CALL SCAlEIE3.10.0,X4,O.01
CALL EGRIOIO,llIt,O.O,B3,201
CALL EGRIOll ,X4,0.O,O.05,201
DO 31 1-1.11
Xl-G3-03/2. 0.03 -FLOA T I J -2 I
xO-G3.03-FLOAT (I-ZI
CUL ECHARIXl.-0.OZ,O.1,0.1.0.01

31 wRITEI7,91lXO
00 32 I-I,ll
x1--0. 1.0.I-fLOAT III
CALL ECHARlf3,Xl,0.l,O.1,O.O)

32 WRITE17,921x1
CALL ECHARIG3,-0.04,O.I,O.I,0.O)
WRI TE I 7,93) J,J ,e (JI
CAll ECHUIW3,O.I,0.1,0.l,l.S1991
wRITEC7,941
CALL ECHARI13,O.1,0.1,0.1,1.S7091
~RI TE 17 ,801 TI TL
CAtL EPLOTC-2,X4,0.01
DO 33 1-1,NI
IFIR(I.3,J)-1.0IB,33.H

H RII.3,JI-1.0
H CAlL EPLOTIO,RII ,J,JI,RII,3,JII

CALL EPlOTll,H],O.OJ
30 CONTI~UE

36IFIIO-9819,9,10
10 CALL LlNKIPPE31

9 CAll EKIT
END

II DUP
-DELE TE PPPE3
- STORE WS UA PPPE3

PPPE3080
PPPE3081
PPPE 3082
PPPE 3083
PPPE 3084
PPPE 3085
PPPE3086
PPPE3087
PPPE3088
PPPE3089
PPPE3090
PPPE 3091
PPPE3092
PPPE3093
PPPE3094
PPPE 3095
PPPE3096
PPPE3097
PPPE3098
PPPE 3099
PPPE3100
PPPE3101
PPPE310Z
PPPE3l03
PPPE3l04
PPPE3105
PPPE3106
PPPE3107
PPPE31D8
PPPE3109
PPPE3110
PPPE3111
PPPE3112
PPPE3113
PPPE31l4
PPPE3115
PPPE31l6
PPPE3117
PPPE3118
PPPE31l9
PPPE312D

SUBROUTINE READA(X,Y,N,M.Kl.ID)
DIMENSION Yl150J ,1((150, 111.YlII0I,AA(41

84 FDRMATII6F5.31
83 FDRMATI1X,212,5F5.3J

THIS IS A SAMPLE READ SUBROUTINE FOR "REGl AND PPE3
THIS SUBROUTINE READS THE DATA FOR A THREE FACTOR RESPONSE SURFACE
WITH THE SAME DATA DECK AS 80X3

/I JOB
II FOR
-ONE wORD
-EXTENDED
-LIST ALL
C
C
C
C
C

INTEGERS
PRECISION

READAODO
READAQD1
REAOAOOZ
READA003
READA004
READA005
READAD06
REAOA007
READA008
READA009
REAOA010
REAOAOll
REAOA012
READA013
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8Z FORMAH18XtlZ)
81 FORMAlI10F6.)1

Kl-1.-9L-.
READ Il, 83) N, I REP ,eONST ,AA
REAOIl,8lt) IIXII ,J) ,J-l,31 ,I-l,N)
00 1 l-l,N
READll,811 (Vi IJI, J-l, IREPI
YIII-O.O
DO 1 J-l,IREP

1 YIII-Y( (I-I YIIJI_eONSTJ ..AA(lt)/IREP
REAOIL,82110
DO 2 l-l,N
XII ,1I-X( I ,l1"uIll
XII ,Z I-XII ,21"AAIZ)
XII ,3) -XII, 31"U III
XII ,It)-Xli ,1I-XII,11
Xl t ,51-XII ,ZI-xlt ,ZI
XII ,6)-Xll ,31-XII ,31
Xl t, 7)-xll ,ll-x(( ,Z)
XII ,8'-Xll ,11-x(1 ,3)
XI t ,91-XII ,11*X(1 ,31

Z eONTI~uE

RETURN
END

II OUP
*OElE TE ~EADA

- S fORE WS UA READA

/I JOB
/I FUR
-ONE WORD INTEGERS
-eXTEII40eo PR.ECISfON
-LIST ALL

SUBRUUTlNE PPSS3IY,X,F,Fl,N,I'lI)
DIMENSION Y( 100) ,XI100, 12) ,elllOI ,eZIIO) ,PI 101
COMMOII4 YVIIOOI

85 FORMAllUI
81t FORMATILX10E12."t)
83 FORMAlIIX10F12.31
8Z FORMAlI21HOC1, C2, AND LOG lIKElIHOODI.-5

WRITE:tM,821
A-IFHll/25.0
00 1 1-1,13
WRI TE 1''',851
00 Z J-l,lO
C11 J I- I I-I} -A-HO.OOOI
CZ (J I-I J-61-0.4-0.Z
P IJ).PPES3IY,X,N,Ml ,ell J) ,ez (JI I

Z CONTINUE
\IlRlTEO"83IC1,CZ
lIIRITEtM,84IP

1 CONTI NUE
RE TURN

I

READACH
READAClS
READAOlb
REAOA01l
REAOA018
IHADA019
READAOZO
READAOZl
READAOZZ
READAOB
READAOZIt
READAOZ5
REAOAOZ6
READAOZl
READAOZ8
READA029
READA030
READA03l
READAOlZ
READAOH
RUDAOH
REAOAOlS
READAOlb
READAOH
READAOl8
READA039
READAOltO
READA041
READAO'tZ

PPSS3000
PPSS3001
PPSS300Z
PPSS3003
PPSS3001t
PPSS3D05
PPSS300b
PPSS3007
PPSS3008
PPSS3009
PPSS3010
PPSS3011
PPSS3012
PPSS3013
PPSS3DH
PPSS3015
PPSS3016
PPSS3011
PPSS3018
PPSS3019
PPSS3020
PPSS30Z1
PPSS3022
PPSS3023
PP 5S30Z4
PP5S3025
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END
II OUP
-OELETE PPSS3
-S TORE WS UA PPSS3

/I JOB
II FOR
-ONE lolORO INTEGERS
-eXTENDED PIUCISION
-l (ST ALL

FUNcrrON PPESlIY,X,N,Ml,C1,C21
DIMENSION YIIOOI,XI100.121
COMMON YYl1001
CAll PPlq,3tY,X,C1 ,C2 ,N,MII
A-O.O
8-0.0
00 1 1-1,H
A-A+l tYII'+(1)"C2-YVII) '''2

1 a-B+ALOGIYIII-ClI
PPES3--FlOA TtNl-UlOG I A1/2 .O-ALOGUBS (C2)) HI C2-1.0 I-B
RETURN
END

II OUP
-DElETE PPES3
-ST~RE WS UA PPES3

II JOD
II FOR
-UNE WORD UHEGERS
-EXTENDED PRECISION
-LIST AlL

SUBRouTINE PPlRJtY,X,C1,C2,N,MII
DIMENSION XXl121 ,Y(100) ,XI100, 12) ,SSt 12, 121 ,S 1121
COMMON YYllOOI
YY1-0.O
00 '" J-1,Ml
XXIJI-O.O
S IJ 1-0.0
00'" K-I,M1

'" SSIJ,KI-O.O
00 1 1-1,N
YYl-YYl+ t YI I I +C 1 I ..C2IFLOAT( NI
00 1 J-l,Ml

1 XXIJI-XXIJI+Xll,JI/FLOATINI
OU 2 I-l,N
A-IYIII+C11"C2
00 2 J-1,Hl
SIJI-SIJI+IA-YYlI-IXII ,J)-XXIJ) I
00 2 K"l,HI

2 SSI J,K I"'SSIJ ,KI + I XII ,JI-XX{J I) -IX I I ,K)-XXtK II
IFIMl-l}5,5,b

5 SllI-SllI/SSll,lI
GO TO 7

6 CALL MATVISS,Hl,S,I,OEn
7 DO 3 l-l,N

YYt I I-YYl

PPSS3026
PPSS3027
PPSS3028
PPSS3029

PPE53000
PPES3001
PPES3002
PPESl003
PPES300lt
PPES3005
PPES3006
PPE53007
PPES3008
PPES3009
PPE53010
PPES3011
PPES3012
PPES3013
PPE 5301 '"
PPES3015
PPE53016
PPESJOl7
PPES3018
PPES3019

PPLR 3000
PPlR3001
PPlR3002
PPlR3003
PPLR3004
PPlR 3005
PPlR 3006
PPLR3007
PPLR 3008
PPlR 3009
PPlR 3D! 0
PPlR30'11
PPlR3012
PPlR3013
PPLR3014
PPLR3015
PPlR301b
PPlR3011
PPlR301B
PPlR 3019
PPlR 3020
PPlR3021
PPlR 3022
PPlR3D23
PPlR 3024
PPlR3025
PPlR3026
PPlR3027
PPlR3028
PPlR3029
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DO 3 J-l,Ml
3 YYIII-YYIII+S(JI-llltl,JI-XX(JI)

RETURN
END

II DUP
-DElE TE PPlR3
- SlORE WS UA PPlR3

II JOB
II FOR
-U ST All
-UNE WORD I''UEGERS
-ExTENDED P"EC1SION

SUBROUTINE MAlVIA,N,B,M,OETMI
DIMENSION A 112,12 J ,B 112,11 ,PivOT (121, IPVOTC 12 I, I~DElll12,12)
EQUI vALENce II AOW,JROWI, (rCtUM, JCLUM I, CAMAX, T, SWAP I
DETM-I.O
DO 20 J-l,N

20 IPVOT(JI-O
00 550 l-l,N
AMAll-O.O
00 105 Jel,N
IF (IPYOTIJ 1-1160 ,105 ,60

60 00 100 K-l,N
IF (IPYOTIK 1-1180, 100,740

80 IF (ABS IAMAXI-"RS IAIJ ,10 1185, 100,100
85 I ROk-J

ICLU,hK
AMAll-A(J,K)

laO CONTPWE
IDS CONTINUE

I PYCT {ICtUMI-1 PYOT II CtU,.,1 +l
I F I (ROW-ICLUMI140 ,260 ,140

140 DElM--OE TM
00 200 L-l,N
SWAP-AIIROW,LI
A IIR0W ,L I-A ({CLUM ,U

200 A({CLUM,LI-SWAP
I F 1M. 260 ,260, :?l0

210 00 250 L-l,M
SWAP-SIIRow,L1
81 I ROW, L1-e IICLUM,L1

250 BIICLUM,U-SWAP
260INOEX(I,1IsIROW

INOExll,2I a IClUM
P I yore f I -A IlCtUM, tCLUM)
OErM-DETM-PIVOT( {I
A( JCLUM, ICtUM.-l.O
00 350 L-I,N

350 A((ClUM,lI-AIICLUM,lI/PIVOTCI)
JF(MI380,380,360

360 00 370 L-I,M
310 81ICLUH,U-aIIClUM,L1/PtVOT(tl
380 00 550 U-l,N

I F I Ll-ICLUMI400, 550,400
400 T-A(ll,lCLUMI

PPLR3030
PPLR3031
PPlA3032
PPlR 3033
PPlR3034
PPLR3035
PPlR 3036

MATVOOOO
MATVOOOI
MA TV0002
MA TVOaO}
MA TV0004
"'ATV0005
"'A TV0006
I'll, nOOIH
MATY0008
MA TV0009
MArVOOIO
"ATVOOll
"'A 1'10012
"'AnOOll
MATVOOU
"ATYOOl5
MA TY0016
MATYOOl7
MArV0018
"ATVOOl9
"'A TV0020
"AlY0021
MATYOOn
MATV0023
MATY0024
"'ATV0025
"'ATV0026
MATV0027
"ATV0028
MATV0029
"A1V0030
MATVOOll
MATV0032
MATY0033
MATV0034
"ATV0035
MATV0036
"'ATV0037
MATV0038
"'ATv0039
"'ATY0040
MA TY0041
MATV0042
MATV0043
HA1V0044
"ATY0045
"ATY0046
MAT '1004 7
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A(ll,IClUMI-O.O
00 450 lal,N

/t50 Alll,ll-A(ll,lI-A(IClUM,U-'
IFOU550,S50,o\t.O

/t60 00 500 lal,M
SOD 6tll,lla6(ll,L}-BIIClUM,U.'
550 CONTI NUE

00 710 la1,N
laN+l-1
IF( INOEXll,l )-IPt(OEXll,ZI )b30, 710,630

630 JROW a INOEXll,l)
JC.lU"aINOEX(l,Z)
OU 105 Ka l,N
SWAP-A(IC.,JRQW)
A(I(, JROWlaA I I( ,JC.lUM'
o\11C.,JClUMlaSWAP

105 CONTINUE
110 CaNT INUE
HO IFlDETIIt-0.000001)150,750,760
750 OETMaO.O
760 RETU~N

END
II OUP
-OHE TE "lATV
-STORE: wS UA MATV

MATVOO4t8
MATV0049
MATV0050
MATVOOSI
MATV005Z
MATVOOS3
MATVQ05/t
MATVOC55
MATV0056
MATVOOS7
MATY0058
MATVOOS9
MATVC060
MATV0061
MATY006Z
MATV0063
MATY0064
MATV006'5
MATY0066
MATVCJ06l
MATVOOt>8
MATVOOb9
MATV0010
MATYOOH
"lUY0072
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COEMOOOO
CDE"'OOOI
COE"0002
COEM0003
CDEII400D4
COE"0005
COE"0006
COE"0007
COEM0008
CDE"0009

COEMOOI0
THIS PROGRAM A~4LYZES ONE- AND TWO-WAY FACTORIAl EXPERIMENTS WITH COEM0011

A MAXIMUM OF TWENTY BLOCKS AND FOUR OBSERYATIONS PER BLOCK, USING AN COEM0012
EXPONENT IAL PROBA81l1 TY 01 STIl IBUTION. FOR COMPARISON, NORMAL THEDR Y COEM0013

C LINEAR, POWER TRA~SFOR"EO, AND LOG MODElS ARE ALSO ANAlYZED, WITH CDEMOOllt
EI THER NO INTERAC TlON OR INf[RACTJON MATHEMATICAL "(DOElS, DEPENDING ONCOEM0015
HiE NUMBER OF OtsSERYATIONS PER BLOCK. OPTIONS AllOw PRINTOUT OF COE"0016
EXPECTED VAlUES EITHER IN ORIGINAL OR TRANSFORM£D UNITS WITH CO£MOOI7
DEVIA TlONS.

II J08
/I FOR.
-ONE WORD INTEGERS
.LJ ST ALL
-e XfENDED PREC I SI ON
-IOCS12501 ReADER I
.IQCSllofo03 PRINTER)
-~a""E COEM
C
C ONE AND fWO WAY ANALYSIS OF VARIANCE USING THE EXPONENTIAL
COl STR 18ur I ON
C
C
C

NUMBER OF ROWS (AI MUST BE GREATER THAN OR EQUAL TO NUMBER OF
COLUMNS

COEH0018
COE"0019

SUBROUTI"'CS CALLED

MAKEUP OF OA TA DECK

CLE - ::AlCULATES EXPONENTIAL LIKEliHOOD
CliE - CAlCULATES MAXIMUM LIKEliHOOD ESTuures OF PARAMETERS
"lATYK - I~YERTS MURICES UP TU 31 BY 31

COE"0020
CO£M0021
CO£M0022
CO£"0023
CO£"0024
COEM0025
COE"'I0026
COEM0027
COEM0028

1. TiTlE CARD (llA6) COEM0029
2.CONTROL CARD 111,.t,12,2F5.3,13) COEM0030

11 - OPTION - 0 NOTHING COEM0031
1 - PRINT EXPECTED VALUES IN ORIGJlrUL UNITS WITH COE"0032

DEYIATIONS COEM0033
2 - PRINT EXPtCTED VALUES IN TRANSFORMEO UNITS WITH COEM0034

DEVI AT IONS COE"0035
12 - NUMBER OF BLOCKS COEM0036
12 - ~UM8ER OF OBSERVATIONS PER BLOCK COEM0031
12 - NUM8ER OF TREATMENT LEVElS IN DIRECTION INUMeER OF ROWS) COEM0038
12 - NU!18ER OF TREATMENT lEVELS IN DIRECTION l"4UMBER OF CDLUMNSICOEM0039
F5.3 - POWER TRANSFORMATION COEMOO.t,O
F5.3 - UNI T OF MEASUREMENT COEMOOltl
13 - NUMBER OF ITERATIONS ALLOwED COEM0042

3.0AJA - SETS OF OBSERYATIONS FOR EACH BLOCK - ONE SET PER CARD - COE"OO"-3
PROCEED DOWN COLUMNS (4F6.31 COEM0044

1,.99 IN COLS. 19-80 (NOICATES END OF DATA, ANOTHER DATA DeCK TO FOLlOWCOE"0045
98 IN COLS. 79-80 INDICATES END OF JOB, CAll EXIT AFTER THIS DECK COEM0046

5.REPEAT 1. TO 1,. AS REQUIRED COEM0047
COEM0048

DIMENSION Rl 801,S( 80),TL(1,5I,RS(7,5),8215),Yl(ltl,XI8),XlI81 COEMOOft9
COMMON f( 20) ,TA (l01 ,fBI.t,) ,Tl no), T2 (41 ,S 1120, 11, TOT, N,Nl ,MA, MB,N I ,COEM0050

lTITll121 COEM0051

L
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VALUES AND DEVIATIONS - exp. Y/PAR. MODEll
VAlUES AND DEVIATIONS - EXP. Y.PAR. MODEl)
VALUES AND DEvIATIONS - lOG NOR"4Al MODEL I
VALUES AND DEVIATIONS - TRANS. ~ORMAL MODEL -

(DE MOO 52
COEM0053
(OEM0054
COEM0055
COEH0056
(OEM0057
COEH0058
CO[M0059
(OEMOCbO
(OEM0061
COE"0062
(OEM0063
(OEM0004
COEM0065

NORMAl2xIOHLOG NQRMA(OEMOObb
(OEM0067
COEM0068
COEM0069

NQRMAl2X 10HLOG NORMA(OEM0070
COEMOO7l
(OEM0012
COEM0073
COEM0074
COEM0075
COEH0076
(OEM0077
eOEM0078
CO[M0079
(OEMOC80
COEM0081
COEI'I0082
eOEH0083
eOEH0084
COEH0085
COEM0086
COEI10087
COEM0088
COEMOO'89
COEM0090
COEH0091
(DEHOOn
COEH0093
COEH0094
eOEH0095
COEM0096
(OEH0097
eOEM0098
eOEM0099
(OEMOI00
eOEMOI01
(OEHOI02
eOEMOI0)
eOEMOI04
eOEHOI05
eOEMOI06
eOEM0107

181 FQRM"T(lSHONQ INTERACTIQN3)XIIHINTERACTION/J
186 FORMATI19HOORIGINAl VARIABLES)
185 FQRMATl22HOTRANSFORMEO VARIABLES)
184 FQRMAH15HONO INTERACTlON/'
183 FQR"lATl8E12.41
182 FORMAT 151HOE XPEe Teo
181 FQRMATl51HOEXPECTEO
180 FORMAT(SOHOEXPECTED

99 FORMA T (bOHDE XPEe TEO
Ie • Fl.4)

98 FORMAT(51HDEXPECTEO VALUES AND DEVIATIONS - LINEAR ~ORllllAl MODeL)
97 FORMATIIX)
96 FORMAT( HHOINCORREC T NUMBER OF Q8SERYAT IONS'
95 FORMATllX,4FIL.21
94 FORMAT 16HOlOG Rl1X13HL1 NEAR NO~MALlXl3HTRANS.

1l3XllHEXP. y-PAR.3XllHEXP. Y/PAR.}
92 FURMAT 119HOYAR I ABLES OBSERVED/)
91 FORMATl23H NUL T1NOMIAL llKElIHQOOElJ.61
90 FORMA T( 6HOLOG Rl 7K13HlI NEAR NOIotMAl U 13HTRANS.

11ll3XIIHEXP. Y.PAR.3XIIHEXP. Y/PAA..II
89 FORMATl38X4HC • Fl.4)
88 FORMATI11HOTREATHENTSllX1E14.bl
87 FURMATl12H TREhTMENT AI0x7E14.bl
8b FORMATI12H TREATMENT 810X7E14.~1

as FORMATI12H INTERACTIONI0X5El4.bl
C)) FORMAT(12H JNTERACTlON80X2EH.bJ
84 FORMAT(21H LACK OF FIT OF MOOEl1X7E1lt.bJ
83 FORHAT([l t 4I2,2FS.3,13)
82 FQRMAT(lH1l2Abl
81 FORMAT(4Fb.3,54X,lZI
80 FORMATl12AblL-.

"-5
20 READIl,80lTITl

READ Il, 8)) NJ ,Nl, rREP ,MA, M8, Al to, NI
NJ-NJ+l
N-Nl-IREP

'-0
22 1-1+1

REAOIl,81IYl,ID
IFllO-98127,2),23

27 DO 29 J-l,(REP
K-(J-11-N1+1

29 RIKI-Y1IJI
GO TO 22

23 N2 a l-1
IFIN1-N212,4,2

2 WRITEIM,961
6 CALL EXIT
4 YaO.O

DO 14 lal,N
14 YaY+AlOGIR(lII/FLOAT(NI

YaeXPIY)
DaN-AlOG (0 I
ea-FLOA T(N I- (ALOG 16. 2831851FLOAT I N) 1+1.0 l/2.0
SlMa-N_ALOG I FLOA f( (REP II

- -- ----------
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00 10 I(K-l,5
00 13 I-I,fol
GO TO «1,12,5,1,1) ,KK

I SI I JaR III
GO TO 13

12 S II) -IR 111-- CAL J-I.OI/AL/Y"IU-l.O)
GU TO 13

5 SIII-AlOG(RIIII-Y
13 CONTINUE

TOT-O.O
OU 18 '-L,NL
Til) -0.0
OU 18 J-l,IREP
K-IJ-II-NL+I
lOr- TOr. S IK I/FlOA TIN)

18 HI)-TIII+SIK)/FlOATIIREPI
82(21 a TOT
GO TO (l,olt,lrolt,lrlr,)6,lrlr),KK

36 lOT-O.O
00 35 I-L.Nl
T111-l.OITIII

'15 TOT-TOT+HI)/FlOATINI)
82121-1.0/62121

Irlr DO 2L l-l,MB
T2111-0.0

21 TBIII-O.O
DO 19 I-L.MA
TllllaO.O
TAil) -0.0
00 19 J-L,HB
K-IJ-lI-HA+(
GO TO f3lr.34.),lr,3.)IrI.u,

), TlIII-n(I)+I.0/HKI/FlOATIM81
T21 J I-T2 (J) +1. OIT (K I/FlOA TtHA)

H TAIII-TA(Jl+T(K)/FlOATtM8)
19 TtsIJlaTtiIJJ+T(K)/FlOATIH,"

GO TO 153,'53,'53.51,,54I.I(K
54IFIIKEP-l)52.52,76
52 00 55 lal,5
55 TlIKI(+2,(1-0.0
76IFIH()-1174.53,74
7Ir CAll CUEtKK-3J

LoO TO 13
53 00 15 11-1,MA

DO 15 Jl-1,H8
1:aIJI-II_MA+ll
Slit, 11 aT I 11- TA 1111 + TOT
Slll,2 'aT( I 1- TA I J 11 + TOT

15 SllJ,3I a TA(IlI+TB(JlI-TOT
73 GO TO (7,38,381,NJ
38 IFIKK-2l66,61,66
61 IFIAI-I.0)66,7.66
66 GO TO (7.116,1l61.NJ

11600 19 1-1.8
XIIII-O.O

19 XIJI-O.O

L

COEHOI08
CO£110109
COEMOI10
CO£MOlll
eOEM0112
eOEM0113
eOEMOl14
eO£HOI15
eOEM0116
COEM0117
eOEM0118
eOEH0119
eOEM0120
eOEM0121
eOEMOl22
eO£MOI23
COEM0124
eO£MOI25
eO£MOI26
eO£MOI27
eOE"'0128
eOEM0129
eOEM0130
eOEM0131
CO£M0132
eDEMOI])
CDEMOIH
COEM0135
eOE"'0136
COEM0131
CDEM0l38
eO£H0139
eOEHDI"O
eOEMOl41
eOE"'0142
eOEMOH3
COEHOH4
eOEM01"5
COEM0146
CO£"0141
(OEMOI48
(OEHOI49
CO£MOI50
(OE"'0151
CO£MOL52
CO£MOI53
(OE"'0154
(OE"'0155
(OE"'0156
CO£MOI51
CO£MOI58
(OEMOI59
(OEMOL60
eOEI10161
(OEMOI62
CO£MOI63
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GO TO flOl,100,101,100,10l),KK
100IFlMA-IIREP+ZI-ll)68,68,101
101 WRITl:IM,8ZITlTl

GO TO 11,114,1151,NJ
114 wRITEIM,18S)

GO TO 68
115 WRITECM,186)

68 GO TO 141,51,63,64,651,KK
43 WR! TE(M,981

GO TO 70
51 WRITE lM,99)Al

GO TO 70
63 WRITElM,180)

GO TO 70
64 WRITEIM,1811

GO TO 10
65 wRITEIM,1I:l21
10IFlIREP-lII07,101,108

101 WRITEtM,1841
IJK-MB
GO TO 104

108 'lfRITEIH,1871
IJK-MB+4

104 DO 71 l-l,Ma,
00 18 J-l,MB
II-IJ-ll-MA+1
XlJI-SlllI,31
IF I KK-41110, 102 ,liD

102 IFCXlJ1I120,l19,120
119 XCJI-IO.0"30

GO TO lZI
120 XCJI-I.O/xIJI
110 GO TO 11,121,1111,NJ
III GO TO 1121,l12,I13,121,1211,KK
112 Xl J I-I AI-V'" CAl-1.01-Xl J) +1.01-. (l.O/AII

GO TO 121 .
113 XlJI-EXPlXlJI/vl
121 IFlIREP-l)18,78,l22
122 XIJ+41-TtI[)

IF (KK-41123, 124 ,123
124IFIXIJ+411125,126,125
126 xIJ+41-10.0 ..30

GO TO 18
125 X{J+41-1.0/XIJ+4)
123 GO TO 17,18,1271,NJ
121 GO TO 118,128,129,18,781,KK
128 XI J+41-IAl.Y.-1 lIl-l.01-X lJ+41 +1.0 lut 1.0/Al}

GO TO 78
129 XIJ+41-EXP(X{J+4}/YI

78 CONTINUE
WRITE(M,1831(X(JI,J-l,IJKI
DO 72 Kl-l, IREP
DO 11 J-l,MB
K'" {KI-ll.NI+ (J-ll.MA+1
GO TO (1,117,1181,NJ

111 xllJ)-SIKI

COEM0164
CO£MOI65
eOEMOl66
COEM0167
eOEM0168
eOEM0169
eOEM0170
eOEMOI7t
COEM0112
(.OEMOI73
(.OEMOI14
COEM0115
COEMO 116
(OEMOI71
COEH0118
(OE"'0119
(.OEMOI80
eOEM0181
(.OEMOI82
eOEM0183
eOEM0184
eOEMOl85
eOEM0186
eOEMOltll
eOEH0188
eOE"'0189
eOE",0190
eOEM0191
eOEM0192
eOEMO 193
eOEM0194
(.OEHOI95
eOEM0196
eOEH0191
eOEMO 198
eOEM0199
eOEM0200
eOEM02"Oi
eOEM0202
eOEM0203
COEM0204
eOEM0205
eOEI10206
eOEM0207
eOEM0208
eOEI10209
eOEM0210
eOEM0211
COEM0212
COE"'0213
eOEM0214
eOEM0215
COEM0216
COEM0211
eOEH0218
COEM0219
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GO TO 106
118 XliJlsR(KI
106IFIIR£P-1I10l5.105,101
103 X1IJ+41.xlIJI-X(J+41
105 X1IJI-Xl(JI-XIJI

11 CONTINUE
12 WRITE(M,183ItxI(JJ.J-1,IJKI
11 wRITE 114,911

1 DO 31 1-1,5
H TLlKK,II-O.O

DO 26 Il-I,MA
00 26 Jl-l,Me
l-tJl-lleMA+ll
00 26 J-l.IREP
K-IJ-lIeNl+1
IF IIREP-l 156.'56,28

56 GO TO (8,8,8,78,28I,KK
2882111-TlII

82131-51ll ,11
02141-5111,21
82151 -SIII,3 I
IFIIREP-l)57,l)7,9

51 DO 58 12-1,5
58 TlIKK+2, 12) -n (KK+2, 121+CLE 151KI ,&21121 ,KK)

8821lla5111,31
82l51 a Tlli
GO TO «45,0\5,45,46,45) ,KK

46 6213lal.01T2(JlI
82141-1.0/Tlllll
GO TO 9

45 82131-T8IJl1
82(41-UIIIJ

9 DO 26 Kl-1,5
26 Tt (KK ,Kl 1-n (KK ,Kll+ClE (S I K1,82 (Kll ,U,)

GO TO 131,:H,11,32,32),KK
31 00 39 t-l,4

I F I TL I KK, ( I) 39,39 ,It 1
47 TLIKK,(la-NeAlOGCTLlKK,II)/2.0
39 (ONTI,.UE

IFIIREP-Il32,32,H
33 IF Illl KK, 15)) 32,32 ,lt8
48 TLIKk,5Ia-NeAlOGtllIKK,5JII2.0
32 DO 40 1-2,5
40 RS(kK,I-ll-llIKK,II-nII<.K,LJ

GO TO 116,16,16,11,11t,KIt
16 RS(I<.K,51-nlltK,1)-SlM+O+E

GO TO 10
17 RSIKK,SlallIKK,LJ-5lM+Q

IF I {REP-1IS0,50, 10
50 DO 60 (-2,5
60 RS (1<.1<.+2, 1-11-n (I<.K+2, I J -TllKK+2, 11

RS 1KK+2 ,SI-n (KK+2, 11-SlM+D
10 CONTINUE

WRI TE {H,821 TI n
WRITE(H,921
DO 30 [-l,MA

COEM0220
COE"0221
COE"'0222
(.OEM0223
CO£M0221t
COEM0225
(.OEM0226
(.OEM0221
(.OEM0218
(.OE"0229
(.OE"023(\
(.OEM0231
(.OE"0232
(.OE",0233
(.OE",0234
(.OEM0235
(.OEM0236
(.0£M0231
COE"0238
(.OEH0239
CO£M0240
COEM021, 1
(.0£1"021,2
coeM0243
COEM0241t
COEM0245
COE"0246
(OEM0241
COEM0248
COEH02"'9
(.OE"0250
COEM0251
(.OE"0252
CO£M0253
COE"0254
(.OEM0255
CO£"0256
COEM0251
CO£M0258
(.OE"'02'59
COEM0260
(.0£140261
COEM0262
COEM0263
COEM0264
COEM0265
COEM0266
(.OEM0261
(.OEM0268
CO£M0269
(.OE"0210
COEM0211
COEH0212
(.OEM0213
(.OEM02H
(.OEM0275



DO 24 Klal,IREP
DO 25 J-l,HB
K- (Kl-l l -Nl. (J-l I _MA. I

25 T8tJI-RIKI
24 WR"TEIH,95'1fT8IJI,J a l,HBI
30 wRITEIH,911

I J-S
IF(IREP-ll61,bl,59

61 I J-1
WRITEtH,901
GO TO 62

59 WRITEIH,94)
62 WRITE(M,89)Al

WRI TE (,",,881IRSt t ,1 I, t-l, tJI
Wi(J TE(M,871IRStl ,21 ,I-I, IJI
WRI TE(H,86) IRS 11,31, t-l, I J)
(FIIREP-1141,41,42

41 WR I TE (M, 93) IRS II ,41 , (-6,1)
GO TO 49

42 WRlfEIH,85)IRSII,4I,I-l,5)
49 WR I TE (M, 84) (R S II ,5) , (-1 , I J)

WRITEIH,91ISlM
IFII0-9816,b,20
ENO

II OUP
-DElETE COEM
-STORE loiS UA COEM

II JOB
fI FOf(
-ONE WORD PHEGERS
-LIST All
-EXTENDED PRECISION

FUNCTION ClElx,z,11y.,
GO TO fl,l,l,1 f 7} ,I

1 IFIX-VI5,6,5
6 CLE-O.O

GO TO 4
5 ClE-I X-Vl"2

GO TO 4
7 IFIYI8,8,9
8 Y-IO.O.. t-IOI
9 GO TO (4,4,4,2,31,1
2 ClE-AlOGIYI-X.Y

GO TO 4
3 ClE--AlOG(VI-X/Y
4 RE TURN

END
II OUP
-DElETE Clf
-STORE WS UA Clf

II JOB
fI FOR
-ONE WORD ItHEGERS

- 39 -

COEM0216
COEM0271
COEM0218
COEM0219
COEM0280
COEI'I0281
COEI'I0282
eOEM0283
eOEI'I0284
COEH0285
COEI'I0286
COEM0281
COEM0288
COEM0289
COEM0290
COEH0291
COEM0292
COE"0293
COEH0294
COEI10295
COEHOZ96
COEM0297
COEH0298
COEM0299
COEH0300
COEM0301
COEH0302

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

CUEOOOO
CUEOOOI
ClIE0002
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-liST All CUEoa03
-eXTENDED P~ECISIOH CLIE0004

SU8ROUTINE CltEliJI eLlEa005
DIMENSION SSlll,31I,Slll),S21111 CLleoaOb
COMMON T(20t ,TA (101 t fe C4», T1 t 10), f2 C41, SIC 20.)). TOT ,N,Hl,IIIA.MS,N I ,etl EOOOl

lTlTUIZI CUEooas
92 FORMATllH1l2A6) ClIE0009
91 FORMAT(]2HQNQ CONV(RGENCE - PARAMETERS AREn CliEC01D
')0 FORMATlllEl2.5) CLlEOOU

H-S ClIE0012
JI-l ClIEOOl)
00 25 KK-l,2 CLlEOOl4
GO TO f4,5I,KK CLIEDOIS

It M1-MA ClIEOOlb
HZ-NI."".. CltE0017
"3-1'48 CLlE0018
GO TO 8 ell E0019

S HL-M8 CLIE0020
"'ZaNi."8+! CLlEDOl1
H)-MA CL rEDall

8 52IMZt-TOT CLiEDOl)
00 1 l-l,Ni CLlEDal4

1 S2111-f(1) CLlEDOl'S
00 2 1-1,Ml CLlE0026
11-I+Nl CLiEDal1

2521(11-0.0 (LiEDOl8
00 27 JK-l,NI CLJE0029
00 10 1-1,1'42 CLIEOOJO
SII)-O.O CLlEDOl1
00 10 Jal,"2 CtlEOOl2

10 SSII,J)-O.O CtteOD))
00 11 tl-I,MA CltE0031t
00 11 JI-I,M8 ClIE0035
1-IJl-1)-MUtl ClrE0036
GO lU (12,13I,KK ClIE0031

12 K-t 1+Nl CLte0038
GO TO 22 Cli E0039

13 K-Jl+"'1 CLIE0040
22 GO 10 t51,521,lJ ClIE004!
51SIII-S2tK)-1.0ITIII+1.O/S211) ClIE0042

SSII,Ila-l.O/S2ft)/S2ft) CUEOD43
GO 10 53 ClIE0044

52 SIII-S2(K)+ITIII-S2ft))/S2(J) ClIE0045
SSII ,I )-(52111-2.0_111) )/52(II"Z ClIE0046

53 SStK,JI-1.0 ClIEOOl,1
11 SSII,KI-!.O CUE0048

DO 21 1-I,Ml ClIE0049
11-1+''11 CUE0050
S IM21-SIMZ)-FlOAT(M31-S21111 ClIEOD5!
SSIII,M21--FLOATIM31 ClIEOOS2

21 SSIH2,111--FlOAT(M3J CtrEODS]
GO TO (28,29) ,KK CLlE0054

28 DO 3D t -I ,HA ClIED055
11-1+".1 ClIE0056
SI t J ) --FlOAT 11l'31-S21 M2) ClIEOOS1
00 30 J-1,M8 CUEOD58

L__
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K-IJ-IJ-MA+.
30 SIIII-SUJ)+S2IKl

GO TO )l

29 DO 2tt Jat ,M8
JJ-J.'tl
S I JJ) a-FLOAT I M] I-52 0"2)
00 26 (·I,M'"
K-IJ-ll·HA+l

26 5IJJI-SIJJhS2IKI
31 CAll MUVKISS,MZ,S,l,OEU

00 23 1"I,M2
23 S2111-S2II)-SI()

00 2ilt l-l,M2
IF (.lBS I SI 11152 (111-0.0001 )Z~.24t17

24 CUNTlNUE
GO TO 7

21 CONTINUE
GO TO (15,161,JI

IS WRITE(M,92ITITl
JI-Z

16 WRITEfM,?ll
wA. JTE ("',90) ( 52 II ) , I-I ."2 J

1 00 25 l-l,NI
25 Slft,KK)-S21J)

PH-MA+l
MZ-MA+MB+l,·1]·"'... ·"8 .. 3
52111-tOT
00 H 1-1,114"

3It S2IJ+1I-TAII)-TOT
DO 35 J a l,M8
JJaJ+MI

15 S2IJJI-TBIJI-TQT
521"'2+11-0.0
521"3)·0.0
GO TO 165,361,IJ

65 TOn-O.O
0064 t-I,NI

64 TOTL-r0T1+l.0/TlI)
DO 36 JK-l,NI
DO 431-1,1'13
S111-0.0
DO It] J a l,M3

43 SSfI,JI-O.O
GO TO (44,451,IJ

44 Sllla-Ton
45 DO 38 l-l,MA

51M2+l )-5IM2+!) '-52t .+1)
S5IM2+1,I+U-1.0
SSt I+l ,142+1) -55(142+1,1+1)
GO TO 156,51),IJ

56511+l)--FLOATIMB)eTlII)+S2IH2+l1
GO TO 1

51511+11-52(142+11
3 DO 39 J-1,HB

K-IJ-1)eMA+1

CL le0059
CLle0060
CLlE0061
CLI e0062
CLI eOObl
CLI e0061t
CLI£OObS
CLlE006b
CL 1£0061
CL 1£0068
CL I £0069
CLlE0010
CLleOOll
eLI Eoon
CL re0073
CL 1EOCH
Cl I E0015
CLlE007b
Cli E0071
ClIE0078
CLlE0019
ClIE0080
ClIE0081
ClIEOOB2
CLlEG083
CLI Eooat,
Cl 1eooss
ClI E008b
Cl 1£0081
Cli £0088
ClIEOOB9
CLlE0090
Cli E0091
Cli £0092
CLI £0093
CLI E009lt
Cli E0095
ClIE0096
Cli E0097
ClIE0098
CUE0099
ClIEOIOO
ClIEOI01
CUEOI02
CLlE0103
ClIE010"
ClIE0105
CllEOIOb
ClIEOI07
ClIEOI08
ClIE0109
ClIEOIIO
ClIEOlll
CltE0112
ClIE01l3
ClIEOll"
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JJ·J+Ml
... ·S21 1 )+S211+11+S2IJJ)
IFIA)18.19.18

18 GO TO 160.611.IJ
bO SSI1,I+ll.SSI1.'+1)-1.0/ ... /A

SSI l+l.I+11·SSI '+1,1+1 l-l.0/AI'"
SS II +1, JJ I.-I. O/A/A
Sf 1+1I-S 11+11+1.00,
SSII ,II-SSt I, I )-1.0/AIA
SI11-SII)+1.01A
GO TO 39

61 SSll, 1+1 )-SSI1, 1+11+ 1&-2.0-' Ittl .,A/&'&
SSf '+1, 1+11-SS II +1.1+11. (&-2.0-' CK' I/A/AIA
SSI 1.1. JJ I- f A-2 .O-T I KIliA/ AI A
SI r+l I -SI I +11+(TtIt)-AI IAIA
SSII, II-SSI I ,I 1+ IA-2.0-T IKII/AlAlA
Sill-Sill + f TIKI-A) /AIA

39 SSIJJd+lI-SSII+I.JJI
38 SSII.1,lI-SSI1,J.II

00 ltD J-I,M8
JJ-J+Ml
S (M31-S I M31 +S21 JJ)
SSIM3,JJI-I.0
SSI JJ ,M3 I-55 I "43, JJ)
GO TO IS8,591,IJ

58 SIJJI--FtOATI"4AI_T2IJI+S2IM3)
GO TO 6

59 SIJJI-S2(M31
b DO H l-l,MA

K-(J-11_MA+1
A-S2111+SZII+II+SZIJJ)
GO TO 16Z,631,lJ

6Z SSII,JJI-SSfl,JJI-I.O/A/A
SSt JJ ,JJ I-SS 1JJ, JJ) -1.0/ A' A
SfJJ)-SIJJI+l.OIA
GO TO Itl

63 SSl I, JJ I-SS (1, JJ" U-2.0.T(K I., ""A/ A
SS I JJ, JJ) ·SS I JJ, JJ I + (A-2.0-T tit I t'A/A'A
StJJ I-SI JJ 1+1 TIK)-A) /1..,1..

41 CONTINUE
40 SSIJJ,lI-SS11,JJI

CAll MATVKISS.M3.S.1.0ET)
DO its I-I.")

ita SZII)-S2111-SIII
DO .9 1-1.M2
IF IA8S1 SII I 152(1) )-0.0001149.49,36

"9 CONTINUE
GO TO 9

36 CONTlNUE
19 GO TO Ill.141,JI
11 WRJTEIM,92JTITl
lit WRJTEIM,911

WR I TE 1M, 90 I I S2 I r J , I-I .1'431
900501-1,MA

00 50 J-l,MB
JJ·J+M1

ClIE01l5
ClIE01l6
ClIE01l1
Cli E0118
CLl E0119
ClIE0120
ClIEOIZl
CLlE0122
ClIE01Z3
ClIE0124
CLlE0125
ClIE0126
CLIEOIZ1
ClIEOIZ8
CllE0129
CLlE0130
ClIE0131
CllE0132
CLJeOIH
ClIE013it
ClIE0135
CLIE0136
ClIE0131
CLlE0138
CLJE0139
CLlE0140
ClIEOlltl
Ctle0142
CL le0143
CL IE014lt
ClIEOlit!5
CL le0146
CL IEOlit1
CLlEOlit8
CLIE0149
ClIE0150
ClIE0151
CLlE0152
ClIE0153
ClIe015it
CLIE0155
CLIE0156
ClIE0151
ClIE0158
CLlE0159
CLIEOlbO
ClIE0161
CLlEoa2
CLlE0163
ClIE016lt
CLlE0165
ClIE0166
CLIe0161
CLlEOl68
ClIE0169
CLlE0110
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K·IJ-11·" .... 1
50 S1 (K ,31 - 52111 .. 52 ( I +1 ) .. 52 I JJ 1

RETUR~

END
/I OUP
-DELETE cLle
-STORE WS UA cLle

II JOB
II FOR
_ONE WORD INTEGERS
_1I Sf ALL
-EXTE~DED PRECISION

SU8ROUT(NE "AfYKU,N,8,M,DEf"1
DIMENSION A1]1,311 ,81111 ,PIYOT I ]11, IPVOT Illl, INDEX I 31,lll
eoul YALE~CE (I ROW, JROWI, (IClU",JClU'U, (A"AX, T,SWAP 1
00 20 J·l,N
OEfIIl-1.0

20 IPYCTtJI-O
DO 550 1-1,'1
A"'AX-O.O
DO 105 J·l,~

I F I I PYOTt J)-l) bO, 105 ,60
60 ou 100 K·l,N

IF IIPYOT!k )-1) 80,100,740
SO JF(ASSIAMAXI-ARS(AIJ,kII185,lOO,lOO
85 1ROW-J

ICLUM·k
AMAX-AIJ,kl

100 CONTINUE
105 CONTINUE

I PYOTf IClUMI-1 PYCT I (ClU"I.l
IF IIROW-1 ClU"I140 ,260 ,litO

140 DE T"--DE TM
DO 200 L-I,N
SWAP-A(IROW,U
AI IROW,lI-A IIClUfI4,U

200 AIIClUl't,LI-SWAP
IFI"ll60,260.210

210 SWAP-811R0WI
e (IROWI-et IClUfl4l
81IClUMI-SWAP

2bO INDEXII,lI-UOw
INOEX(I.21-IClUM
PIYOTI I I-A (IClUM, IClUMI
DE TM-OE TM_PI 'lOT{ I)
A(I CLU", ICLUMI-l. 0
DO ]50 L-l,N

350 A(ICLUM,lI-A(ICLU",lI/PIVOT(11
JF(M)380,380,3bO

360 SIIClUMI-SIIClUMI/PIYQTIIJ
38000 550 ll-l,N

I F I L1- IClUM) itOO ,550 ,"00
400 T-AIll,IClUM)

AIll,ICLUM)-O.O
DO 450 L-l,N

CLIEOlll
ClIEOl12
CLIEOI73
ClIE0174
CLlE0175
CtlE0176
ClIEOl77

"ATYKOOO
MA TYKOOI
"ATYKOOl
HI. TYK003
"ATYKOO"
"A TYK005
"ATYK006
MATYKOe7
"ATYKODS
MATYK009
MATYKOIO
MATYKOll
"A1YK012
"ATYKOn
MATYK014
"ATYK015
"ATYK016
"A1YK017
"ATYKOla
"A1YK019
MA TYK020
MATYK021
MATYK022
MATYI<.023
MATYK024
MATYK025
MATYK026
MATYK027
MA1YK028
MATYK029
MATYK030
"ATYK031
MATYK032
MATYK03)
MATYKD34
"ATYI<.035
MATYKD36
MATYK037
MATYI<.038
HA TYK039
MATYK040
"ATYK041
MATYK042
MATVK04]
HATYK044
MATYK04S
"A1YI<.046
MATYK047
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oft50 All1,1I-ollll,lI-AtIClUM,lI_T
IFIM)550,550,oft60

46081111-8tll)-81IClUMI_T
5'50 CUNTI NUE

00 110 1-1,H
l-N+l-I
1F IINDEx ll, 11-1 HDEX f l ,211630,110,6]0

630 JRDW-I"lDEX(l,ll
JClUM-INDEXfl,21
00 705 K-1,N
SWolP-olIK,JROWI
A(K, JROW '-A (K, JClUMI
AIK,J:lUMlaSWAP

705 CONTrNUE
110 CONTINUE
HO IFIOETM-O.0000011750,750,760
150 OETM-O.O
760 RETURN

END
II OUP
-OElE TE MAlVk
- STI')RE WS U" "lo\TVK

Mol TVK048
Mol TVK049
MATVK050
"ATVkOS1
HATVK052
HA TVKO~3
MATVK054
"ATVk055
M" TVKO'>6
M"TVKOS7
MolTVK058
H" TVKOS9
HATYK060
HATVK061
HATYK062
HATVK06]
HATVKOM
HATYK065
MATVK066
MATVk067
H" TVK068
HATVK069
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LINK CAllED

SUBROUTINES CAllED

EEIG2 - PERFORHS CA.NONICAl ANAlYSIS

RESPONSE SURFACE ANAlYSIS USING THE EXPONENTIAl DISTRIBUTlON

/I JOB
/I FOR
-ONE WORD INTEGERS
_1I ST ALL
-tXTENDeO PRECISION
-lOeS( 2501 READER I
-IOCS11403 PRI~TERI

.... AME ERSLZ
C
C

ERSl2000
ERSl2001
ERSl2002
ERSl2003
ERSl2004
ERSl2005
ERSL2006
ERSl2001
ERSl2008
ERSl2009
ERSl2010

'HIS PRaGIUM ANAlYZES OAT A SIJ'HlAR TO THAT FOR 801t2 BUT ASSUMING AiiERSl20Il
EKPONENTUl PROf\A8Il1TY DISTRI8UTlON W(TH NO TRANSFORMATION PARAMETERSERSl2012
ESTIMATED. THE CORqESPONDING NORMAL THEORY ANOVA IS ALSO PRINTED OUT. ERSl2013
IF POWER TRANSFORMATIONS OF THE INDEPENDENT VARIABLES ARE SUPPLIED. ERSl20H
THE COMPLETE ANAlYSIS IS DONE FOR 80TH LINEAR AND NONLINEAR ",aOElS AS ERSl2015
I'" 801t2. ERS12016

ERSl2017
ERSl2018
ERSl2019
ERSl2020
ERSl20Z1
ERSl20Z2
ERSl20Z3

EORTZ - CAlCULATES NORMAL ORTHOGONAL POLYNOMIALS ERSlZ024
ElE.Z - :AlCUlATES MAXIMUM LIKELIHOOD ESTIMATES OF THE COEFFICIENT EIlSl20Z5

PARAMETERS USiNG LEAST SQUARES (N(TIAL ESTIHAtES ERSlZ026
"'ATV - INVERTS MATRICES UP TO 12 8Y 12 ERSl2027
ClFE - CAlCULA.TES EXPONENTIAL lIKElIHOOO FOR GIVEN PAR.AMETER VALUES ERSl2028
ElOF - CAlCULATES NON-REGRESSION ENTRIES IN ANOVA TA8LE E.G. LACK OFERSlZOZ9

FIT ERSl2030
C CANZ - Q(AGONAlIIES MATRICES ERSl2031
C JAC08 - CAlCULATES EIGENVAlU~S AND VECTORS OF DIAGONAL MATRICES ERSLZ03Z
C CERSZ - CALCULATES POINTS ON RESPONSE SURFACE CONTOURS ERSlzon
c ERSLZ034
C MAKEUP OF OA TA DECK ERSl2035
C ERSl2036
C I.TlTlE CARD - flZII,t'll ERSl20)1
C 2.CONTROl CARD - Ill,212,F8.6,3F5.3,131 ERSlZ038
C Il - OPTION - 0 - NOTHING ERSl2039
C 1 - PRINT ITERATED VALUES OF COEFFICIENT PARAMETERS ERSl2040
C IZ - NUMBER OF TREATMENT COMBINATIONS - MAXIMUM 30 ERSl2041
C 12 - NUMBER OF OBSERVATION SETS - MAXIMUM 4 ERSl2042
C ftl.6 - CONVERGENCE CRI TERION ERSl2043
C 2F5.3 - POWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - IF BlANK,ERSl20104
C 01'11 TS THIS ANAlYSrS ERSl2045
C 13 - NUM8ER OF ITERATIONS ALLOWED ERSl2046
C 3. TREATMENT COMBINATIONS IN PAIRS 116F5.3J ERSlZOlo7
C it.OATA - SETS OF ORSERVATIONS FOR EACH TREATMENT COMB(NATION ERSl201,8
C ONE SET PER CARD 14F6.31 ERSl201,9
C 5.99 IN COlS. 79-80 INDICATES END OF DATA, ANOTHER DECK TO fOLLOW ERSl205D
C 98 IN COLS. 79-80 INDICATES END OF JOB - CAll £KIT AFTER THIS DECK ERSL2051
C 6.CONTROl CARO I12F6.21 ERSl205Z
C 1DF6.2 - 10 CONTOUR LEVELS IN UNITS OF DEPENDENT VAR IABlE, 5 BELOWERSlZ053
C AND 5 ABOVE THE CENTRE ERSl2054
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2F6.2 - 2 FACTOR LIMITS IN UNITS OF INDEPENOENT VARIABL.ES ERSL.20SS
7.REPEAT 1. TO b. AS REQUIRED ERSl20S6

ERSl20S 7
01 MENSION Vl141 ,BB 16 I ,SSV51 b), 15 (6 I, Xl (Z 1 ,SSVNSf6I, A( 6 1 ERSlZ058
COMMON RIlZOI,WI 30,6,11,Tlbl,BftI6,lJ,N,IREP,TIT1l1Z),IO,XXI71,SOIERSl2059

151 ,A3IZI ,0,XI 30,61 ,"'N,HI ,G(91 ERSl206Q
96 FORMAT136HOBtJl COEFFICIENTS IN ORIGINAL UNITSI/6E1S.61 ERSlZ061
95 FORMATIIXZF8.3,ftFI2.Z1 ERSl2062
90 FORMAl(2lHO... VARIABLES FITTED//itXZHX16X2HX27X4(8Hr}BS. SETI2,2XI)ERSlZ063
89 FORMATIS4HOPOWER TRANSFORMATrONS OF INDEPENDENT vARIABLES - Al "'F8ERSlZ064

l.ft,6H A2 "'F8.41 ERSl2065
88 FORMATI18HOBlJI COEFFICIENTS/lH06El5.6/17HOL.OG LIKELIHOOD -E15.61 ERSl2066
87 FORMATt27HOAN41VSIS OF VARIANCE TABlE/9HQ SDURCElO'(7HlOG MlR9X8HlERSl2067

lOG RI/'411 ERSl2068
85 FORMATI66HOINCORRECT NUMRER OF OBSERVATION SETS - SKIPPING TO NEXTERSl2069

1 DATA DeCK) ERSl2070
84 FORMATI16F5.31 ERSl2071
83 FORMATII1,212,FS.6t3FS.3,J31 ERSlZ072
82 FORMATIIHlI2A6) ERSlZ013
Al FORMATt4F6.3f5O\X,IZI ERSl20H
so FORMATl12A61 ERSl2C75
77 FORMATIl3H TREATMENTS 2E16.61 ERSl2016
93 FORMATI13H REGRESSION 2£16.61 ERSl2071
76 FORMATI13H LINEAR 2E16.61 ERSlZ078
75 FORMATtl3H )(1 LINEAR 2£16.61 ERSl2079
fit FORMATt13H X2 LINEAR 2EI6.6) ERSl2080
n FORMATI13H QUADRATIC 2E16.6) ERSlZOBl
12 FORMATI13H Xl OUAD. 2E16.6) ERSl20B2
18 FORMAl(13H XZ OUAD. 2E16.61 ERSl2083
19 FORMATl13H Xl. X2 Z£16.61 ERSl208ft
92 FORMATI13H lACK OF FIT 2£16.61 ERSl208S
97 FORMATl13H FIT OF MODElZE16.61 ERSl2086

l-S ERSl2087
H-S ERSl1086

7 REAOlL,801T!H ERSl2089
DO S5 1"'1,120 ERSl20ljO

55 RIII-O.O ERSl2091
READ ll, 831 MN ,~l, I REP ,0, "3, E, NI ERSl2092
N"'NI·IREP ERSl2D93
~EAoll ,8ft IIIWII, J,II ,J-2 ,3 I, lal ,Nil ERSl2094
003 I-IfNI ERSl2095
WII,I,ll-I.O ERSl2096
WII,ft,11"'WII,Z,ll.WII,2,II ERSl2097
WII,S,II-WlI,)tll·WII,3,1I ERSl2098

3 WlI,b,1I-WII,hll."l'lI,2tll ERSl2099
1-0 ERSl2100

22 1-1+1 ERSl2101
READfl,8l)Yl,10 E~Slll02
IFtlO-9819.23,23 ERSl2l03

q DO 2ft J"'l, IREP ERSl2l04
K-(J-ll·NI+1 ERSl2105

24 RIK'-Y1IJI ERSl2l06
00 29 J-I,6 ERSl2107

29 XII,JI-WII,J,ll ERSl2l08
GO TO 2Z ERSlZI09

23 NZ-I-I ERSl2110
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IFlNl-N2)l,c.,2
wRITEfH,8S)
IFl1D-9811,6,1

6 CAll EXll
"' N-NI-UEP

WR JTE (JI4, 82) TI Tt
WRI TE IJI4,90111, I-I ,",)
DU 5'" J *1 ,Nl
DO 19 J'*l,l

19 XIIJI-Xll.J+lI
NZ-Nl+ J
N]-NI-Z·I
N4t-Nl-]+1

54 WRJTEIJI4,951XIUI ,XIIZI ,Rt r I,R{NZ) ,ReN)1 ,RIN41
00 14 I(K-l,Z
CAll EORT2CX,1,KK)
005 JJ-l.6
11 JJ 1-0.0
00511*1,NI
DO 5 t<1-1 tlREP
K-(KI-II-Nl+ll

5 TIJJ)-TlJJ).RIKI-XC II,JJI
IFIJl4N)12.13,12

12 WRllE(JI4,8Z)T1Tl
GO TO 113,151,I<.K

15 wRITE(JI4,89)A]
lJ CAll ElEZ(8,15,O,SNI

00 10 1"1,6
108411,KI<.I-8IrJ

S-CtFE IBI
wRITEU4,88)8,S
00 1 I-Z,6
15111-r
CAll EtE218B,f5,1,SSYN5fl»
SSYN5 (I) '*SSYN5111-SN

1 SSY51 II-CLFE (88)-S
15111-2
15121-]
CAll EtEZt88,lS,Z,SSN41
SSN4-SSN4-SN
SS4-ClFEI88)-S
15111-4
1512 )-S
CAll ELEZIBB,IS,2,SSN51
SSNS-SSN5-SN
SS5-CtFEI881-S
00 II I-Z ,6

11 1511-11*1
CAll ElEZIB8,t5.5,SSN31
SSN3*SSN]-SN
SS3-C.tFE 1881-S
8611l-81l)
00 Z1 1-1,5
88 t I +11"8 (I .II/S0 f I)

Z1 B8111'*88flJ-811.1).XX(II/SO(IJ
B8161-88161/S011 )/SOI21

ERSl2111
ERSlZllZ
ERSl2113
ERSl2114
ERSlZllS
ERSl2116
ERSLZ117
ERSLZ118
ERSlZ119
ERSlZ120
ERSlZ121
(RSl2122
ERSl21Z3
ERSlZIZ4
ERSlZ125
ERStZI26
ERSlZ127
ERSlZI28
ERSl2129
ER Sl2130
ERSlZ131
ERSlZ13Z
ERSlZl33
ERStZl34
ERSt2135
ERStZ136
ERSlZ131
ERSlZ138
ERSlZ139
ERStZI40
ERStZ141
ERSl2l'tZ
ERSlZI43
ERSl2l't4
ERStZ145
ERSlZ146
ERSt2141
ERSt21'48
ERSlZI49
ERSl2150
ERSlZ151
ERSlZ152
ERSt2153
ERStZI54
ERSl2155
ERSlZ156
ERSt2157
ERSlZI58
ERSlZ159
ERSl2160
ERSl2161
ERSl216Z
ERStZ163
ERSl2164
ERStZI65
ERSt2166
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88121-88 (2) -e6 (It I-XX 16) -88 (6 I -XX (21
88131-BBn 1-6e (S I -XX(l)-BB(6)-XXlll
B8111-B8( 1 I+BB(ItI-XXll I-XX(6 1+86 ISI_XX(21_XX( 71 +8BI6)-)(X( 1 ,-xx121
WRITEO'l,96)8B
DO 28 t-1,6
8i1tll ,IOU -B81 I'

Z8 B(II-SS(I)
F-FlO" TtN) -"lOG (FlO.u IIREP I -e I
SSZ-ElOF(Z,KI(.)
SS6-ElOF 11 ,KK)
SS8-ELOF lit, KK I +F
IF IIREP-1)Z6,Z6,2S

ZS 5SN-HOF 13 ,I(.I<. I
55H2 - SN- SSN
SSN6-SSN3+SSNZ
SSN8-SSN
GO TO 36

26 SSN8-SN
36 SSN8--FlOAT I N '-I AlOG 16. 2831t153/FlOAT (N II +1.0 lIZ.0+SSN8+F

DO 31 l-l,N
31 SSNS-SSNS-2.0-UDGIRIIII

WRITEIJl4,8ZITITl
GO TO nO,H) ,KK

3ZWRITEIM,89)A3
30WRITE(M,811

IF IIREP-118,8,ZO
ZO IotRITEfM,11ISS6,SSN6

GO TO 31
8 WRITE 1M, 711 SS6

31 WRITEIM,93ISS3,SSN)
'101M, I TE 1M, 1b} SS4 ,SSN4
WRI TE 1M, 751 SSYSIZI ,SSYNSIZI
WR( TE I", 141 SSY5(3) ,SSYNS(3)
lI4RI TE 1",131 5S5 ,SSN5
WRI TE 1",121 SSY5 (4) ,SSYNS (41
WRI TE 1M, 181 5SYS(SI, SSYNS (51
WR I TE 1M, 191 S SY5 Ib I ,55 YN5 Ibl
IF (IREP-1IB,H, H

31t WRITEfM,92ISS2,SSN2
GO TO 35

3) WRITEfH,9215S2
3SWRlTEIM,91IS5e,S5NB

GO TO 118,111,KK
18IFIA)UJllb,11,16
16 DU 14 (=l,Nl

Wlltl,Z)-l.O
'101 11,2. Z) -'101 (I, Z tl) --A)ll)
'10111 tl,Z)-W(I ,l,lI-_A3IZ1
W( I ,1t,Z)-WII 12,ZI-W( I ,Z,21
WI I ,SIZI-wII ,3,ZI-WII ,3,2)
Wf I ,6,Z)-WII ,3,21-WII ,Z,21
DO lit J a l,6

14 X(I,JI-W((,J,21
17 CAll lINK(EE1GZI

END
II OUP

ERSlZ161
ERSl2168
ERSl2169
ERSl2110
ERSt2171
ERSlZl12
ERSl2173
ERStZl11t
ERSl211S
ERSlZ116
ERSl2177
ERStZ118
ERSl2119
ERSl2180
ERSl2181
ERSl2182
ERSlZ183
ERSl2184
ERSl2185
ERSt2186
ERSl2187
ERSlZ188
ERSl2189
ERSl2190
ERSt2191
ERSl2192
ERSl2193
ERSl2194
ERSl219S
ERSl2196
ERSl2191
ERSl2198
ERSl2199
ERSl2200
ERSl2201
ERSl220Z
ERSl2203
ERSlZZOIt
ERSlZZOS
ERSlZ206
ERSl2207
ERSl2208
ERSl2209
ERSl2210
ERSl2211
ERSl2212
ERSl2213
ERSl22l1t
ERSl2215
ERSl221b
ERSl2217
ERSl2218
ERSl2219
ERSl2ZZ0
ERSl2221
ERSl2222
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-STORE

ER.SlZ
WS UA ERSlZ
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ERSlZZZ3
ERSl22ZIt

/I JOB EDRT1000
/I FOR eORT1001
-ONE WORD INTEGERS EORT2002
-LIST ALL EORT20C3
-eXTENDED PRECI SiaN EaR T2004

SUBROUTINE EORT2(X,lb,KKI EORTlOOS
DIMENSION W( 30,61,X( 30,6),5SK2(5,51 EORTZOOb
COMMON R11201 ,II 30,6 ,ZI, T 161 ,IH 121 ,N, IREP, T ITU lZ), 10, K5(7),S515IEORTZOOl

I,A)IZI EORT200S
S5 FORMATI5ltHOPOWEA TRANSFORMATIO"lS OF INDEPENDENT YARIA8lES - Al -FSEORl2009

1.4,6H AZ -FS.1t1 EORT2010
Ait FORMATISFlS.SI EORTZOll
8) FORMATIZIHOCROSS PRODUCT MATRIXI EORTZOlZ
8Z FORMA T( 10HONORMAl OR THOGONAl POLYNOMlAlS/llOX2HXl13X2HX21lXSHXI-XlEOR T1013

lI0XSHX2- K210K5HKI-Kl I EOR T20l4
81 FORMATllHllZA61 EORf20lS

MaS EORT2016
Nl-N/IREP EORTZ017
00 lit J-Z,J EORTZOlS
XSIJ-l)-O.O EORTZ019
00 lit I-I,Nl EORTZ020

lit X'5(J-II-XSIJ-ll+XII,JI/NI eORT1021
DO IS J"Z,3 EORT1022
SSIJ-1I-0.0 EORlZOZ3
DO 15 l"l,Nl EORT20Z4

15 SSIJ-l)"SSIJ-ll+IXII,J)-X5(J-111"Z EORTZOZS
00 1 J-113 EOR T20Z6
S5IJ-l)"SQRT(S'5IJ-I)1 EORTZ021
00 I I-I,NI eORTZ028
WII,11-1.0 eORTZOZ9

1 WII,JI-(XII,JI-X'5IJ-l»)/S'5IJ-11 EORT2030
GO TO (7,S) ,lb EORlZ031

1 00 2 J-Z,3 EORTZ03Z
XSIJ+l )aO.O EORTZ033
XS(J+4)-O.O EORlZl>3It
DO Z 1-IINi EORTZ03S
X5IJ+II"XSIJ+11+XII,J+ZI/NI EORTZ036

2 XStJ+4) -KSIJ+41+X( (I J+ZI-l X( I ,J I-X51 J-lII1SS(J-lI1S51 J-I) EORTZ031
XStSI"O.O EORT2038
DO 3 (al,Nl EORTZ039
W{I.bl-W(I,Z)-WII,31 EORT2040
X'5(5)-XSISI+",(I,61/Nl EORT201t1
DO 3 J-.ft 15 EORTZ042

3 WII,JI_X(I,JI_X'jIJ_1)_(XII,J_Z)_XSIJ_3ll_X5(J+ZI EORT2043
DO 4 J-4,S EORTZ044
SS(J-l)-O.O EORT204S
DO It I-I,Nl EORTZ046

It S5(J-II"S5IJ-11+wtl,J.-W(I,J) EORTZ047
SS(31-SQRTIS513») EORTZO.ftS
SS(4)-SQRTIS511,) EORTZ049
SSISI"O.O EORT2050
0051-I,NI EORT20S1
S5(5I-S5 (5'+ (WI [,6)-X5ISII"Z EORTZOS2
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DO 5 J-4,s
5 Wll,JI-WlI,Jl/S5(J-U

Ssts)-SQRTIS515Il
8 DO 16 l-l,Nl

16 lIIill,td-(wtl,6)-XSIStIlSS(51
GO TO (9,101,l6

10 DO 12 '-l,Nl
X(I,41-WII,61
00 12 J-l,)

12 XII,JI-WII,JI
GO TO 11

9 00 6 1-1,"'11
00 6 J-l,6

6 xtr,JI-wlI,JI
WRlTEIM,81IflTl
GO TO 113,111,KK

17 WRlTElM,8sIA3
lJ WRITEIK,8Z)

WRt TE IM,8411 (X II ,JI, J-Z,bl, I-I,Nl)
WRITEIM,83)
DO 18 t -I ,5
00 18 J-t ,5
SSX211,JI-0.O
DO 18 K-I,NI

18 SSXZII ,JI-SSX211 ,J)+XIK,I+11.XIK,J+ll
WRI TE IM,841 t ISSX211 ,JI ,J-1 ,5) ,I-I ,51

11 RETURN
END

II OUP
-DELETE EORT2
-STORE WS UA EORT2

1/ JOB
II FOR
-OI'llE WORD INTEGERS
-LIST All
-EXTE"'IOED PRECISION

SUBROUTINE ELEZIB,I5,J3,SSI
DIMENSION A(IZ,IZ),CIIZI,816I,15161
COMMON RI1201 ,Z(360) ,f(6) ,ZZ I1ZI ,N, IREP,TTl12I, 10,SI 14J,OO,X(

I} ,MN,NI
81 FORMAT139HONO CONVERGENCE - alJ) COEFFICIENTS ARE 1/6E15.6)
80 FORMAl(6EI5.6,IB,El5.61.-5

N1-NIIREP
J4-J3+1
J6-6-J3
DO 16 I-J4,6

1615(1)-0
00 4 t·l ,6
C111-0.0
DO 4 J-l,6

4 AII,JI.O.O
00 13 1-1,"'11
Y1-0.0
DO 14 J-l,1REP

EORTlOS3
EOR TZOS4
EORT20S5
EOR T2056
EOR T2051
EOR n058
EORTl059
EOR T2060
EOR T2061
EOR T2062
EORT206)
EOR T2064
EOR T206s
eOR T2066
eORTZ067
EOR T2068
EOR T2069
eORTZ010
EOR T2011
EORT2012
EOR T2013
EORTZ014
EOR TZ015
EOR T2016
EORT2011
EORT2078
EOR T2019
EOR TZ080
EDRT208t
EDR TZ082
EOR T2083

HE20000
HElOOot
ELE20002
ELEZOOa3
ElEZ0004
HEZ0005
ElEZ0006

30,6ELE20007
ElE20008
ElE20009
ElE20010
ElE20011
ElE20012
ElE20013
ElE200Jif
HE20Cl15
ELEl0016
ElE20011
HE20018
ELE200t9
ElE200Z0
ElE20021
ElE20022
ElE20c23
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K-IJ-l)-N1+1
14 Yl-Yl+1.0/RIKI/FlOATIIREP.

I J-1
DO 38 KK-l,6
IF I KK-I 5 II J 1)28,29,28

29 IJaIJ+1
GO TO 38

28 KlaKK-IJ+l
CIKI )aC IK11+YI-XII ,KKI
JI-1
DU 37 1I-1,b
JF III-IS I J I I ) 30 t 11 ,30

31 JI-JI+1
GO TO 31

)Oll-II-j(+l
AI K1 ,I 11 -A I K1 , 11 ) +1( II ,KK I -x II , II )

31 CONTINUE
38 CONTINUE
13 CONTINUE

CALL MATYIA,J6,C,I,OETI
J-l
00 39 1-1,6
IF ( I-I 51 J) HO, 41 ,40

41 J-J+l
811) -0.0
GO TO 39

40 11-I-J+l
B III-C (11 I

39 CONTI NUE
55-0.0
DO 43 1-1,NI
00 43 J e l, IREP
K-lJ-l)-Nl+1
U-1.0/RtK)
00 44 Jl-l,6

44 U-U-BIJI'-XII,JlI
43 55-SS+U-U

55--AlOG I 55 '-FLOAT I NI 12.0
DO 6 J5 e l,NI
J o l
0012 KK-I,6o
JF tKK- (51 J' 15, 11,5

11 J-J+l
GO TO 12

5 KI-KK-J+l
CIK11--TlKKI

'-1
00341-1,b
IFI (-(5IK) 115,19,15

19 K-K+I
GO TO ]4

15 11-I-K+1
Alll,KI)-O.O

H CONTINUE
12 CONTI HUE

DO 1 l-l,Nl

ElE20024
ElE20025
ElE2002b
ElE20021
ElE20028
ElE20029
ElE20030
ELE 20031
ElE20032
HE2DO]]
ElE200)4
ElE20035
EtE20036
ElE20031
ElE20038
HE200)?
ElE20040
ElE20041
ElE20042
ElE2004]
ElE20044
ELE20045
ELE20G46
HE20041
ElE20048
ElE2D049
ElE20050
HE20051
ElE20052
HE20053
ElE20054
HE20055
ElE20056
ElE200S1
ElE20058
ElE20059
ElE200bO
HE200bl
ELE200b2
ElE200b3
ElE20064
ElE20065
ElE200b6
ELE200b1
ELE20068
ElE20069
ElE20070
HE20011
ElE20012
ElE20073
HE20074
ElE20015
EtE20016
HE20071
ELE20078
ElE20079
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0-0.0
J"
DO 2 JJ-l,6
IFIJJ-15IJI120,21,20

21 J-J+1
GO TO 2

20 OzO+BtJJI-XII ,JJI
2 CONTI HUE

IJ-l
00 1 KK-1,6
IF IKK-1511 JI122 ,23,22

23 I J-I J+1
GO TO 1

22 K1-KK-IJ+1
JI-1
0032 (l z l,6
IF II (-15IJII124,Z5,Z'"

25 J( -J( +1
GO TO 32

2411-II-J(+1
A (K 1 , III -A I KI , III -X II , KK I -X { J , 111/0/0- IREP

32 CONTI "'UE
C(KII-C (Kl 1+xll ,KKI/O_IREP

I COHTPWE
CAll HATVIA,J6,C,I,OEH
J"
0091-1,6
IF{J-15IJI 111,18,17

18 J-J+l
CII)-O.O
GO TO 9

1711-(-J+l
IFIABSICIIIII-0.I_ABS(8( II I 126,26,27

27 CII1I-0.I-CII1I
26 6 II I -8 III -C III I

9 CONTINUE
IF IHNI46,47.46

46 Sl-ClFP{B)
WR I TE I H, eo 1B, J5, S1

47 J .. t
DO 7 1-1,6
IFII-15IJI135,36,35

36 J-J+l
GO TO 7

35 II-(-J+l
IF tA8S IC 1IlI/R II) 1-0017,7,6

7 CONTINUE
GO TO 8

6 CONTINUE
WRITEIM,81)8

8 RE TURN
END

II OUP
-DHETE ElE2
.STORE WS UA ElE2

ElE200BO
ElE20081
ElE20082
HE200e3
HE20084
ElE20085
ElE20086
ElE20087
ElE20088
ElE200~9

ElE20090
ELE20091
ElE20092
HE200?3
ElE20094
ElE20095
ElE20096
ELE20091
ElE20098
ElE20099
HE20100
ElE20101
ElE20102
ElE20103
HEZOl04
HE20l05
ElEZOl06
ElE20l07
HE2010e
ElE20109
ELE20110
ELE20111
ElE20112
ElE201l3
ElE20114
ElE20115
HE20116
ELE20111
ElE201lB
ELE20119
ELE20120
ELE20l2l
ELE20l22
ELE20123
ElE20lZ4
ELE20125
ElE20126
ELE20121
ELEZ0128
ELEZOIZ9
ElE20l30
HEZOl3l
EtE20132
ElEZ0133
HE20134
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II JOB
/I FOR
-O~E wORD (NTEGERS
-liST All
-eXTENDED PRECISION

SUBROUTINE MATVIA,N,B,M,OEHO
01 MENSION AIlZ, l21 ,6112,11 ,PIVOT 112 t, IPVO' 1121, I~OEX 112, 12)
EQUI vALENce II ROW, JROWI ,f IClUM, JClUM), CAMAX, T, SWAP I
OElM-1. a
00 20 J-1,N

20 IPYOTIJI-O
DO 550 l-l,N
AMAX-O.O
00 105 J-l,N
I F II pyaTt J J -11 600 .105.600

600 00 lOa K-l,N
IF I IPYOTfKI-II60,100. HO

80 IF IAas (AHAX) -A8S (A I J .10) ) 85,100,100
85 I ROW-J

IClUM-K
AMAX-AIJ,KI

lOa CONTINUE
11')5 CONTINUE

I PYOl( IClUM' - I PVOT IIClUM I +1
IF IfltOW-IClUMI140 ,260, HO

140 DETM--DE TM
DO ZOO L-I.N
SWAP-AIJROW.U
AItROW,LI-A IIClUH,LI

200 AIICLUM,UaSWAP
IFIMI260.Z60,210

210 00 250 L-I,M
SWAP-BIIROW,ll
B IIR0W, L ) -B II Cl UM III

Z50 BIICLUM,lI-SWAP
260INDEXII,11-IROW

INOEXII,21-IClU~

PI YOTII' -A t ICLUM, IClUHI
DETM-OE TM_PI VOT I (,
AIIClUH,IClUJIIlal.Q
DO 350 lal,N

3150 AIICLUM,lI-AIIClUM,lI/PIYOT(11
IFIMI380,380,3bO

360000 370 lal.'"
H081IClUM,ll-8IrClUM,1I/PIVOTCII
38000 550 U-I,N

IF (ll-IClUM I 400 .550 ,400
400 r-Alll ,JCLUHI

Alll,tClUMI-O.O
OU 450 l-l,N

450 AIll,ll-ACll.U-AIIClUM,lI·T
IFIM1550,550,4bO

460 DO 500 lal.M
500 Bfll,l'-6111,1I-81IClUH.U·'
550 CONTINUE

00710 1-1,N

HA TYOOOO
MATYOCOI
MATV0002
MATV0003
MATVOD04
MATVOOD5
MA TV0006
MA TV0007
MATVD008
MATVD009
MATVODIO
MATVOOll
MATVOOl2
MATV0013
HATV0014
MA rvOOIS
MATVOOl6
MATVOOl7
MATV0018
MATY0019
MATV0020
MAlV0021
MATV0022
MATV0023
MAlVa02"
MATV0025
MAlV0026
M4TV0027
MATVao28
MATV0029
"ATV0030
MATV0031
MATY0032
HATVOOB
MATY003"
MATV003S
MATVOa36
MA TVaOH
MATV0038
MA TV0039
MATV0040
HATY0041
MATV0042
HATyOD43
1'44 TY0044
MATV0045
HA lV0046
HATY0041
MATV0048
MATV0049
MATyOQ50
MATVOOS1
MATYOOS2
MATVODS3
MATYOOS4
MATVDDS5
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LaN+I-I
1Ft INDEX{L.II-INDEX IL.2) )blO, 710,610

6 ~O JROWal NDE X(L • 11
JCLUHaINDEX(L,Z'
DO 705 Kal,N
SWAPa'IK,JRQwl
AI K, J~OW) aA I K, JCLUM)
AIK,JCLUM)aSWAP

705 CONTI NUC
710 CONTI NUE
140 (FIOEfl1-D.00000I1750.150,760
?SO OETMaO.O
160 RoE TURN

END
II OUP
-DELETE "4 TV
-STORE WS U' fl4ATV

II JOB
II FOR
-ONE WORD I~TEGERS

-LIST All
-eXTENDED PRECISION

FU'lCffON ClfEt81
DU.ENSION 8(61
COMMUN RtlZOI ,1l3bOI, li6) ,LZ (1ZI ,N. lREP, TT( 12 •• 10, S(14) ,0, X(
Nl aNIIREP
A-O.O
00 1 J-l,6

1 A-A-8IJ)_TIJI
D021 a l,Nl
DO 2 Jal rlREP
(-0.0
DU 3 JJal,6

3 CaC+B(JJI-XII,JJI
IFICI5,5,Z

5 Aa-IO.0"300
GO TO 4

Z AaA_AlOe; IC I
4 ClFE-A

RETURN
END

/I OUP
-DELETE ClFE
-STORE WS UA ClFE

/I JOB
II FOR
-ONE WORD I'HEGERS
_1I ST All
-E XTE~·jQEO PREC I S (ON

FUNCTION ElOFIIJ,KKI
COI1"O~ RI1201,X( 30,6,ZI.TI61,81(6.21,N,IR,TTI12),ID.S(14)
NI-HIlR
GO TO (8,9,9,91,IJ

8 eaO.\)

"ATV0056
"ATV0057
MATV0058
MA TV0059
MA TV0060
MATV0061
"A TV0062
MATV0063
MATV0064
MATV006S
"'ATV0066
MATV0067
I1ATV0068
MATV0069
MATV0010
"'ATVOOll
MAlV0072

(lFEOOOO
(lFEOOOI
etH0002
(tHOOOl
ClFEOOOl,
CLHOOOS
ClFE0006

30.b)(lFE0007
ClFE0008
ClFE0009
CLfEOOI0
ClHOOl1
ClHOOIZ
ClFE0013
CLFE0014
ClHOOl5
CLFEOOlb
CtHOOl1
ClfEOOl8
ClFEOOl9
ClFEOOZO
ClFEOOZI
ClFEOOZZ
ClFEOOZl
ClFE0024
ClHDOZ5
CLFE0026

ElOFOOOO
ElUFODOl
ElOF0002
ElUFOOO]
ELUF0004
ElOFOOOS
ElOF0006
HOF0007
ElOF0008
ElOF0009
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DO 5 K-l,N
5 8-B.R,(KIIN

6·1.0/8
9 ELOF.O.O

00 1 l-l,Hl
A·O.O
002 J·l,IR
K·lJ-l)·Hl+1
GO TU (l5,15,H,151,IJ

15 ... • ... +RIKHIA.
GO TO 2

II, ....ul.0/RIKI/FLOUfUJ
2 CONTINUE

GO TO 111,11,6,171, I J
17IFI"'HO,10,11
10 ... ·10.0.. 1-101
11 A-l.0/'"

GO TO 16,7,6,61.(J
7 B-O.O

DO 3 J-l,6
b-B+X( I.J,KKI-51IJ,KK)
DO I, J-l,1R
K·IJ-l)·Nl+l
GO TO 112,12,13,161,tJ

13 ELOF-ElOF+IA-l.O/R(KI )"2
GU TU ~

12 ElOF-ELUF+ALOGIB/""-RIK)eI8-A)
GO TO I,

16 ElOF-ELOF+AlOCtAl-RUI-A
it CONTI~UE

1 CONTINUE
CO TO 118,18.20,181 dJ

20 ElOF.-"'LOG I ElOF ,-FLOAT 1N1/2.0
18 RETURN

END
/I QUP
-DELE TE ELOF
-STORE WS UA ElOF
II JOB
II FOR
-ONE WORD I"'lTEGERS
-UST ALL
.EXTENOEO PREC I SION

SU8ROUTl~E CAN2IAA,AMBOA,NI
DIMENSION U 12 ,21.AMAQA 121. E (I, 1,010\'

80 FORMATtitX.12.SX,EI5.6,5X.3EI5.61
M-S
NQ-+l.-\
DO I l-l,N
00 1 J-l"
EIKI-u(I,JI

I K·K+l
CAll JACOZ (E ,0 ,AMBDA ,N,NO).-\
DO 2 l-l,N

ElOFOOI0
ElOFOOll
ELOFOOIZ
HOFOOl3
ElOFOOH
ElOF0015
ElOFOOl6
ElOF0017
ElOFOOl8
ElOF0019
ElOF0020
ElDFOOZI
ElOFOOZ2
ElDF0023
ElOF0024
ElOFOOZ5
ElOFOOZ6
ElOF0027
ElOF0028
ElOFOOZ9
ELOF0030
ELOF0031
ELOF0032
ElOFOOH
HOF0034
ElOF0035
ElOF0036
HOF0031
ElOF 003B
ElOF0039
ElOFOOitO
ElOF0041
ELOF0042
ELOF0043
HOFOOl,4
ELOF0045
ElOFOOl,6
ElDFOOl, 7
CAN20000
CAN20001
CAN2000Z
CAN2000)
CAN2000l,
CAN20005
CAN20006
CAN20007
C... N20008
CANZ0009
CANZOOIO
CAN20011
CAN20012
CAN20013
CAN20014
C N20015
C N20016
CA~20017



• S6 •

DO Z J-l,N
U.II,JI-OOO

Z K-I<.+1
DO 3 1-1,1'4

3 WRI TE IN,8011 ,"'"60A( II, (AU I ,JI ,J.l,NI
RETUR""
eNO

II OUP
-DElETE CANZ
-STORE "S UA CAHZ

II J08
II FOR
-O'llE WORD INTEGERS
-LIST All
-EXTENDED PRECI SION

SUBROUTINE JACOZ(A,8,t,NA",HOJ
DIMENSION A14) ,81"'1 ,tlZI

901 FQQ;MATlZSH EIGENVALUE NOT COHVERG(.D I.-S
lOOPC·O
HA·HA'"
HN·IH... ·CH... +ll)!Z
IF 11'401 120,100,100

100 K-1
DOllSI·l,HA
00 115 J-1,~A

IF II-J' 105, 110,105
105 8IK)-0.

GO TO 115
lt~ 8IKI-1.
115 K-I<.+l
lZ0 SUM-O.

fF INA-ll125, 310, 125
125 1<.-1

AMU:·O.
D01551-1,NA
00150 J-l,1
IFII-JI1l5,H5,1l5

115IFlfl8SCAIK'I-A"lAXIH5,l45,l40
140 AHU-A.8SIA.IKI)
145 HRH-AIKI.AtKl

SUM- SUII4+ TERM+ TE ItH
150 K-K+l
155 SUM-SUH-TERM

SUH-SQRTISUMJ
THRE S-SUM/SORT I Flon (HAll
THRSH- HIRE S.I.0E-08
(F I THq, SH-AMAX' 165,310,310

165 THRES.AHAX/3.
J F (THRE S- THRSHI175, 180 ,180

175 THReS-THRSH
180 K-Z

N-O
JO-1
00 270 J a 2,NA

tAHZ0018
CAN20019
CANZOOZO
CAN20021
CAH200Z2
CAN200Z3
CANZOOZ'"
(ANZ0025
(AN2002b
(A"'20021

JAC02000
JAC02001
JAC0200Z
JAC02003
JAC02004
JAC02005
JAC02006
JAC02007
JAC02008
JACOZ009
JAC02010
JAC02011
JAC02012
JACOZ013
JACOZ014
JACOZ015
JAC02016
JACOZOl7
JAC02D18
JAC02019
JACOZO?O
JACOZOZ1
JACD2022
JACOZ023
JAC02024
JAC02025
JAC02026
JACOZ027
JAC02028
JAtOZ029
JACOZ030
JACOZ031
JACOZ03Z
JACOZ033
JAC020Jl,
JAC02035
JAt02036
JACOZ037
JACOZ038
JAC02039
JAC02040
JAC01041
JAC02042
JAC02043
JAC02044
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JO-JO+J
JJaJ-l
10-0
DO 265 l-l,JJ
10-10+1
I F lABS IAI KII-THRE 51265 ,265 t 195

illS NaN+-l
ALPHA-CA lJO)-A 110)) 112. -"00 J
BE a-I. III •• ALPHA.AlP",,,, I
ROOT-l.O+USUlPHAI- SQRT(BEUI
IF (AlPH,,) 205 ,200 ,200

200 SSQ-O.S.8EU/R.OUT
C50-0. StROOT
GO TO 210

205 eso-o. S-SE fA/ROOT
sso-o. SaRDOT

210 CC-SQRTICSQI
S--SQRTfSSQ)
TwaSt-ce·s·z.
TEMP ... aC 50-'" II 0 ,+ TWOSC +A I K'-SSO-'" (JO)
AI JD) aC SQ-'" I JOt -TwOSt-At I() -SSO-AII OJ
AIIDI-TE14PA
A IK 1-0.
KA-JD-J
ke-IQ-I
Ke-NA_II-II
KU-NA_C J-ll
DO 260 lal tNA
Ke-Ke-l
KO-KO_.
TEMPA ace -8 f KC I .. S. 8 (KO I
8 (KD' -·S+8 IKe ,.ee-ec KD I
BfKC,-TEI1PA
I F I I-LillO ,220, Zlt5

220 KB-KB+.
225 KA-KA".

GO TO 260
230 K8+KB+l-l

IF IJ-l1240,225 ,250
240 KA-KA+l-l

GO TO 255
245 KB-K8+1
250 KA-KA+l
25S TEMPAaCC.A{K81+S.AfKAI

A IKA I--S.A CKB I +CC.A CKA I
AIKBI-TEMPA

2bO CONTI NUE
2b5 KaK+ 1
210 KaK+l

lOOPCalOOPC+L
IF IlOOPC-50 1275 ,305 .305

215 IFIN-NN/S)280,280,L80
280IFITHRES-THRSH'l85.300.l85
285 THRES-THRSH/3.

JF I THRES- THRSHIl95 .180, lS0
295 THRE 5- THRSH

JAC02045
JAC020lfb
JAC02041
JAC0204S
JAC02049
JAC01050
JACOl051
JACOl051
JACOl053
JAC02054
JACOZ055
JAC01056
JACD2051
JAC01058
JACOZ059
JAC02060
JAC020bl
JACOZObl
JAC020b3
JAC020b4
JACD20b5
JACD20bb
JAC020b1
JAC020bS
JAC020b9
JACD2010
JAC02011
JACOZ072
JACOl013
JAC01014
JAC02015
JAC0101b
JAC02071
JACOl07S
JACOl079
JACOZOSO
JAC02061
JACOldSl
JAC020S3
JAC020S4
JAC02085
JACOZ086
JAC02087
JAC02088
JAC02089
JAC02090
JAC02091
JAC02092
JAC02093
JACOl094
JACOl095
JACOZ09b
JAC02097
JAC02098
JAC02099
JAC02100



GO TO 180
300 IFfN)l80,llO,180
305 WRI TE (M,901)
310 ll-O

DO 3Z0 l-l,NA
ll-ll+l

3ZO C(U-A(lU
3Z5 RETURN

END
II CUP
-DelE TE JAC02
-STORE WS UA JAC02
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JACOZIOI
JAC0210Z
JACOZID3
JACOZIQ4
JACOZI05
JACOZI0b
JAC021C1
JAC02108
JACOZI09
JAC02110
JACOZlll
JAC0211Z

/I j08 £EIGZOOO
/I FOR EEIG2001
-ONE wORD INTEGERS EEIG200Z
-LIST All EEIGZ003
-EXTENDED PR.ECISION EErG2004
-IOCS11403 PRINTEiU EEIGZ005
-IOCS12501 READER) EEIGZOOb
-NAME EEIGZ EEIG2001

DIMENSION 8AIIZ,12),lIZ),SI2I,A)IZI,COEtbl,Ylbl eefGZ008
COMMON R(20), l( I 30 ,b ,ZI ,T Ib), BU, ZI ,NS ,NitEPS, T ITU lZ), 10, XX 111, soee IGZ009

lIS) ,AI, IZ 1 ,XYI18l) ,"'N,NI ,YS,Yl (21 ,AlAMOl2 1 ,PREPIZ,2) EEIGZOI0
89 FORMATIIHO,8X,12HEICEN VAlU!:S,lOl(,ZlHEIGEN VECTORS AS ROWS/) EEtG2011
88 FORMATllHOEll.4,3H-YS3XI EEIG2012
81 FQRMATlIHD,2IEll.I,,2H-Ul ,1HSI 1 EEtGZCll
Bb FORMATlI4,3F10.3,4FlS.3) EEtGZOllr
85 FORMATIIHO,1l(,18HTA8LE OF RESIDUALS) EEIGZ015
8Z FORMATllHllZA61 EEIG201b
~1 FORMATIIHO,3X,5HI/Y -,E15.b,3H - ,212H .,E15.b,ZH lrll,lH SQI",) EEIG2011
80 FORMATlIHO,1X,SHY EST5X5HY 08SbXI,HDEVN12XllHVAlUES OF Z18X13HFACTOEeIG2018

lR lEVELS/) EEIG2019
19 FORMATl54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al -F8EEIG2020

1.4,6H A2 -F8.4) EEIGZOZl
11 FORHATI29HO CENTRE OF RESPONSE SUq.FACE ,I,) EEIGZOZZ
18 FORMAT! 52HQ CANONICAL REGRESSION (Z ARE CANONICAl VARtA8lES),IIEEIG2023

M-5 EEIGZ024
NI-NS/NREPS EEIGZOZ5
00 9 KK-l,Z EE IG2026
WKITEIM,8ZITITl EEIGZDZ1
00 5 1"'1,2 EEIGZ028
GO TO t1,8},KK EEIGZ029

7 A3111"'1.0 EEIGZ030
GO TO 5 EEIG20]1

8 A3111-A4t!) EEIG2032
5 CONTI~UE EEIG20n

GO TO Il,Z),KK EEtG2034
Z WRJTEIM,19)A3 EEIG2035
1 00 Z9 j-l,4 EEtGl036

COE(J)"'BIJ,KKI EEIG2031
29 VIJI-COEIJI EEIGl038

COEI51-BI6 t Kkl EEtC2039
COEI61-BI5,kKI EEIGZ040
V(51"'COEI51 HIGl041
V(61"'COEI6J EEIG2042
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NFAK-Z
KP-NFAI(+2
00 J2 l-l,NFAK
00 J2 J-ld
IF(r-Jlll,30,1l

30 PREPll,JI-Y(KPI
GO TO 32

31 PREP(l,J)-YIKPI-0.5
PREP(J,I )-PREP(J ,JI

12 KP-KP+ 1
DO 33 l-l,NFAK

33 YIII--YII+II-0.'500
00341-1,,.FAK
00 34 J-l,NFAK

3't 6AII,JI-PREPII ,JJ
WRITE 1"4,111
CALL "4ATYf6A,NF6.K,V,1,OEII
YS-COE III
00 44 J=l,NFAK

44 YS-YS+O.5.VIII.COEII+ll
YSl-l.0IYS
11-1
J2-2
OU 3 1-1,2
MI-VtII/A8SIV(111

3 SII)-A8SIVll)I--ll.01A)(IIJ-Ml
WR I TE 1M, 811 ( S ( I I , I , I-I ,NF AI( J
WRIIEfH,88IYSl
WRJ TE IH,891
CALL CAN2IPREP,AlAMO,NFAKI
WRITEfM,781
WRI TE IM,811 YS, IAlAMOfJ) ,J,J-l,NFU I
WRI IE IH,851
lIlRITE(M,801
OU 18 J-l,Nl
YPREO-YS
Ro-O.O
DO 16 l-l,NFAK
ZIII-O.O
DO 16 LZ-l,NFAK

16 ZIII-Zli '+tJ(IJ,L2+1 ,KKI-Vll21 ,-PREP( l,l2)
DO 17 U-l,NFAK

17 YPREO-YPREO+ 1ZI Ll J..21_ALAMo I Lli
YPREO-l. 01 YPREO
DO 6 K·l,NREPS
Kl-(K-l)-Nl+J

6 RO_Ro+ltlKlI/NREPS
OEV-Ro-YPREO
00 ,. 11"'1,2

4 SIIII·X(J,It+l,KKI.-U.O/A](1111
18 WRI TE IH,861 J,YPREo,RO,OEV, lZIII,I·l,NFAK 1,1 SII 1.,11·1,21

00 46 1-1,2
46 Villi-VIII

CAll CERS2lKKI
GO TO (10,111,1(1<

101FfA411119,ll,9

EEIG20lt]
EE IG20lt4
EE IG20lt5
eelG2046
EE I G204 7
EEIG2048
EEIG2049
EE IG20S0
EEIG2051
EE IG20'52
EE IG2053
ee IG2054
EEIG2055
EEIG2056
EEIG2057
EE I G2058
EE I G2059
EE I G2060
EEIG2061
EE IG2062
EE IG206]
EE JG2064
EEIG2065
EE I G2066
EEIG2067
EEIG2068
EEIG2069
EE I G2070
EE IG2071
EE I G2012
EEIG2013
EE IG2074
EE le2015
EE I G2076
EE1G2077
EE IG2078
eelG2019
EE I G2080
EE IG2081
EE IG2092
EE (G208]
EE IG2084
EEIG2085
EE I G2086
EE IG20tn
EE 1G2088
EE I G2089
EEIG2090
eelG2091
EEIG2092
EE IG2093
EEtG2094
EE I G2095
EEIG2096
EEIG2097
EEIG2098



9 CONTI HUE
11 IFIlO-98Jl2,12,l3
12 CALL EXIT
13 CAll 1I NK IERSlll

END
II OUP
-OEleTE ErIGl
-STORE wS UA ECIG2
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EE IG2099
EEIG2100
EE IG2101
EEIG2102
EE1GZ1D3
EEIG2101t
EEJG2105
EEIG210b

II JaR CERS2000
II FUR CERS2001
-ONE WORD I'HEGERS CER52002
-liST ALL CERS2003
-l.ItTEIIIOED PREC (SION CE~S2004

SUBROUTINE :eRS2IKK) CERS20D5
o(MEtotSIOIII A3 (21, YCONTf 10 I, III "I (2) ,XH((,O I ,xVI 40 J "Plf 51, XP 1( S), YCOHCER S200b

111101 ,YP(ItOOI ,XPlltOD) CERSl007
COMMO" R (1201, XC 30 ,b ,2) ,T Ib I ,81121 ,N, IREP, T tTL III I, 10, XXI 71,501 5ICERS2008

1, "It 121, XY( 181) ,"'N,NI ,YS, XCNTP, (21 ,ALA"'OI21, "vECT (2,21 CERS2009
90 FOR"'''TCb2HlIHAG(NUY POINT CALCULATED, TRY CONTOURS CLOSER TO THE CERS2010

lCENTRE) CERS20ll
89 FORMATCbltHOSAODLE EXISTS - CONTOUR POINTS PLOTTED 11\1 UNTRANSFOR"'CERS2012

lEO UNI TSIISI12X,F8.2 ,3XI/5110X2HX19X2HX211 CERS2013
85 FOR"'ATlblHll"'''GIHlRY POINT CALCULATED - CONTOUR ON WRONG SIDE OF CCER52014

IENTRE I tERS20lS
82 FORHAT(12Fb.21 CERS20lb
81 FORMATI2X,SI2X,FlO.2,lX,F10.211 CE'tS2017
80 FORMATl504HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al -F8CERS2018

1.4,6H A2 -F8.ltl CERS2019
83 FORMATCIH1l2Abi CERS2020
79 FORMATIlHO,lOX,504HOATA FOR PLOTTING OF 5 CONTOURS I~ UNJRAHSFORMEOCERS2021

I Ul'illSI151l2X,F8.2,3XI/5Il0X2HXI9X2HX211 CERS2022
La 8 CERS2023
M-S CERS20Z4
(,0 TO 11,81,KK CERS2025

7 REAOtL,82HCONI,lllM CER5202b
00 9 1-1,2 CER520l1

9 A3(11-1.0 CERS2028
GO TO 10 CERS2029

8 DO 13 r -I ,2 CER52030
13 A3111-"4(1) CER52031
10 DO 4 1-1,2 CERS2032

4 ZlIHlll a lllMlfI"A3t11 CERS2033
DO 29 1-1,10 CERS2034

29 YCONTC t 1aYCONl C II CERS2035
DO 61 lal,400 CERS2036
XPlllaO.O CERS2037

61 YPIIJ-O.O CER52038
NSWCH-O CER52039
HSAO-O CERS2040
kCY-O CERS2041
lHal CERS2042
I VaZ CERS2043
HI aALAMO f I HII A5S (ALAMO I J HJ I CERSZ0404
N2 a ALAMO (I VI/A8S I ALAMO I I V)) CER5204S
NSIGN-NI-H2 CERS204b
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IF(N5IGN)1l,11,40
11 N5AO-1

IF (N1IltO,ltO, 14
14 10UM-IH

IH-I V
IV-IOUM
N5WCH-l

40 CONTINUE
KC Y-Ke Y+1
ARC-I YCONT IKC Vl-VS II ALAMO IIH I
IF fARC) 101 tlOl,102

101 WM.'TE04,851
CO TO 43

102 ZFR5T-SURTIARC)
lEND-ZLI '" I (H' - ZFR5 T
XHll)-ZFR5T
ll;VIl)-O.O
THETA-O.O
00 1 la2, 10
THEU a TrlcU+0.15710
JFIN5ADI51,51,52

51 XHI')-ZFR5T-e05(THEUI
GO TO 53

52 XH ( I I -lFR5 1+ lENO-lEND-C05 I THE TAI
53 ARG- (YCONT IKCY) -YS-ALAHO (IHI -I XH II) "ZIII ALAHDlIV)

IF (ARG' 104,103,103
104 WRITEIH,90)

GO TO 43
103 XVIII-SQRT(ARG)

J L-42-1
XHI lll-XHII)
XVlILla-XVlfl

1 CONTIPIIUE
IFIN5AOIS4,S't,55

54 )(Hllll-O.O
ARCG-I yeONT I KC VI-Y5 IIALAMO (J.V I
XV(IU aSQRT(ARGGI
GO TO 56

55 )(HIlll-ZlIJ1IIHI
ARC-I YCONT l KC VI-VS-ALAHD l IH I -l XH (,) ..2111 ALAHOl IV)
)(Vllll-SQRTIARGI

56 DO 2 1-12,21
LUaZZ-I
11-'42-1
XHIII--XHlLlll
XV1I)-XVILlll
XHI I I I-XHI J)

2 XVllll--xVIJI
XVl311a-XVl111
XHl311 a XH fill
JFINSWCHI31,31,3Z

32 l1 a tV
12-IH
00 33 1-1,40
XDUH-XH III
XH( I laXVII)

CER52047
CER52048
CER5Z049
CER52050
CER52051
CER5Z052
CER52053
CER52054
CER52055
CER52056
CER52057
CERS2058
CER52059
CER52060
CER52061
CER520b2
CER520b3
CER52064
CEil. 520b5
CER520bb
CER52067
CER52068
CElt 520b9
CERS2070
CER52071
CERS2072
CERS20n
CER52074
CERS2075
CER52076
CER52077
CER52078
CER52079
CER52080
CER52081
CER5Z082
CEltS20&3
CER 52084
CER52085
CER5208b
CER52087
CER52088
CER52089
CER52090
CER52091
CER52092
CER52093
CER52094
CER520Q5
CER52096
CER52097
CER52098
CER52099
CER52100
CER52101
CERS2102
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H XVII)-XOUH
CO TO bO

31 11-IH
I2-IV

bO 00 41 1-1,40
L-tKCY-II-40+I
XP III aA,VECTt I I, 111-XHII )+AVECTI 12, II '-XVIII+XCNU( 111

41 YPI L '-lVEC Till ,IZ)-XHIII +AVECTIIZ, 12)-xye I )+XCNTRe 121
I F I KC Y-S litO, 34,lIt

34IFINSAO-1I35,47,1t7
47 IFIKCY-I0148,35,35
48 IFIKCY-S)1t0,36,40
36IFINSWCHI38,38,39
38 NSWCH-l

GO TO 17
39 NSWCHaO
37 10UM-IH

IHal V
IV-IOUM
GO TO 40

35 wRITEffl4,83)TITL
GO TO eS,6I,KK

6 WRITElfl4,aOlA3
5 WRITEI",79)IYCmUIII,I-I,51

0031-1,40
DO 49 J-l,5
ll-IJ-II-40+1
XPIIJI-XPtLlI

49 YPlIJI-YPfLlI
00 12 J-l,5
NZ-XPll JI/ABS IXPI (J))
XPII J I-A8SfXPl IJ)) --I-l.O/A31111-N2
NZ-YPIIJI/A8SIYPIIJ) I

lZ YPI (J I-A8SfYPll JII" (-1.O/A3C21) -HZ
3 WRITEIM,81IIXP1IJ),YPleJ),J-l,S)

(FfNSA011t3,43,44
44 wRlTEI"1,83IT1TL

WR( TE 11'4,891 fYCO~1 (II, r-b,IOI
DO 4Z 1-1,40
DO 59 J-I,5
U-ZOO+IJ-11-4D+1
XP 11 J 1• XP I Lli

59 YPlIJI-YPILlI
DO 18 J-I.5
N2-XPI IJI/ABSIXPIIJ))
xPll JI-A85IXPll JII--1-1.D/A3( 1) I-H2
HZ-YPlIJI1A8SIYPleJI)

18 YPIIJI-ABSIYPIIJII--1-1.0/A3!2))-NZ
42 wRITEIM,81)(xPIIJI,YPIIJI,J-I,SI
t,j RE TURN

END
II DUP
-DELETE CERS2
-STORE WS UA CERS2

CER.52103
CERSlI04
CERS2105
CER5l10b
CERS2107
CERS2108
CERSlI09
CERS21l0
CERSllll
CER5Z112
CEA.S2113
CER52114
CEA.S2115
CERS211b
CERS2l17
CERS2118
CER52119
CERS2120
CER52121
CERS21Z2
CER5l123
CERS2124
CERSZ1Z5
CERS2126
CERS2127
CERS2128
CERS2129
CERS2130
CERS2131
CERS2132
CER52lH
CERS2U4
CER52135
CERSZ13b
CER52lH
CER52138
CERS2139
CER52140
CER52141
CER52142
CER5Z143
CER52144
CERS2145
CERS2146
CERS2147
CER5Z148
CERS211t9
CERS2150
CERS2151
CERSZ15Z
CERS2153
CERS2154
CERS2155
CERS2156
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O~E AND TwO WAY ANAlYSIS OF VARIANCE USING THE POISSO"l

NUM8EM OF ROWS (AI MUST BE GREATER THAN OR EOUAL TO NU"lBER OF
COLUMNS

COPMOOOO
COPMOOOI
COPM0002
COPM0003
CQPM0004
COPM0005
CQPMOOOb
CQPMOOOl
C.OPM0008

DISTRI8UTION C.OPM0009
COPMOOIC'

THIS PROGRAM ANAlYZES ONE- AND TWO-WAY FACTORIAL EXPERIMENTS WITH COPMOOll
A MAXIMUM OF TWENTY BLOCKS AND FOUR OB5ERVAT 10'4S PET BLOCK. USING A COPM001Z
POISSON PROBABIliTY DISTRIBUTION. FOR COMPARISON,NOR"4AL THEORY L1NEAR,COPM0013
LOG. AND SOUARE ROOT MODElS ARE ALSO ANUYZED. WITH EITHER NO INTERAC-COPM0014
lION OR INTEiUCTIOJII MATHEMATICAL MODElS, DEPENDING ON THE NUMBER OF COPM0015
OBSeRVATIONS PER BLOCK. OPTIONS ALLOW PRINTOUT OF EXPECTED VALUES COPMQOlb
EITHER IN ORIGINAL OR TRANSFORMED UNITS WlTti DEVIATIONS. COPMOOI7

COPHOOla
COPMOOl9

II JOB
II FOR
_1I Sf AlL
-ONE WORD INTEGERS
-E.(fENDED PR.ECISION
• JOC S12501 UADER I
-IOCSI1403 PRINTERI
-~A"'E COP'"
C
C

SU8ROUTI HE S CAllED

MAKEUP OF DATA DECK

CLP - ::ALCULATES POISSON LIKEliHOOD
CLIP - CAlCULATF;S MAXIMUM liKEliHOOD ESTIMATES OF PARAMETERS
MATVK - I""VERTS fl4ATRICES UP TO 31 BY 3l

DIMENSION R( 801,S( 80),Yl(41,Tlt5,51,RSI5,5I,B2151,XI8),Xl(BI
COMMON Tl201, TI\ (lOI ,TB(4I,Sll20,21, TOT ,Nl,MA,MB,N r, T ilL( 121

la5 FORMATll9HOORIGINAl VARIABLES)
la4 FORMAT (22HOTRANSFORMED VAil. I ABLES I
la3 FORMATl8E12.41
182 FORMATl15HONO INTERACTION)3XllHINTERACTION/I

COPMOOZO
COPMQOZI
COPMOO2Z
COPMOOZ3
COPMOOZ4
COPM0025
COPM002b
COPMQ027
COPM0028

I.TITlE CARD (12Abl COPM0029
2.CONTROL CARO (ll,412.F5.3.J) COPM0030

(1 - OPTION - Q - NOTHfNG COPMOQ31
1 - PRINT EXPECTED VALUES IN ORIGINl\L UNfTS WITH COPMQ032

DEVI AT IONS COPMOQ))
, - PRINT EXPECTED VALUES IN TRANSFOR"4ED UNITS WITH COPMQOH

DEVIATIONS COPM0035
12 - NUMBER OF BLOCKS COPM0036
12 - NUMBER OF OBSERVATIONS PER BLOCK COPMQ031
12 - NUMBER OF TREATMENT LEVElS IN DIRECTION lNUMBER OF ROWSI COPMQ038
12 - NUMBER OF TREATMENT LEVelS IN DIRECTION (NUMAER OF COLUMNSICOPM0039
F5.3 - UNIT OF MEASUREMENT lUSUALLY 1.01 CQPMQQ40
13 - "lUMBER OF r TERAT IONS ALLOWED COPMOOH

3.DATA - SETS OF OBSERVATIONS FOR El\CH BLOCK - ONE SET PER CARD - COPM0042
PROCEED DOWN COLUMNS (4(bX,F6.311 COPM0043

4.99 IN CDLS. 79-80 INOfCATES END OF DATA, ANOTHER DATA OECK TO FOllOWCOPH0044
98 IN COLS. 19-80 INDICATES END OF JOB, CAll EXIT AFTER THIS DECK COPMQ045

5.REPEAT 1. TO 4. AS REQUIRED COPMQ046
COPM0041
COPM0048
CDPMOQ49
CDPM0050
COPMQQS1
COPM0052
COPM0053
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181 FOR HAT 1l5HONO UHERACT I ON/I COPH005..
HID FO~HATI"7HOEXPECTED VALUES AND OEVIATIONS - POISSON HOOElI COP"0055
99 FOAMATl51HOEXPECTEO VALUES AND DEVIATIONS - SORT NORMAL '"'ODEll CDPMOD56
98 FORHATf50HOEXPECTED VALUES AIrlID DEVIATIONS - LOG 'IIORfIIlIAl HODel I (OPM0057
97 FORHAT 11 XI COPM0058
96 FORMATtJ3HOINCORRE(T NUMBER OF OBSEA.YATIONSI COP"0059
95 FORMAT I 1x, ItF 11. 0 I COPH0060
94 FORHU (53HOE XPEC TED YALUES AND DEY I AT IOf\lS - LINEAR NORMAL MODel J COPM0061
93 FORMA T16HOLOG R16X13Hli NE AR NORMAl5XI0HLOG NORMAl5X IIHSQRT NORMAL 7COP"0062

1X7HPOI SSON I COPH0063
92 FORMA TlI9HOVAq.IABlES OaSERVEO/l COP"'0064
'H FORH"'123H HUlT(NOHlAl lIKElIHOOOElft.61 (0'1'40065
90 FORHAT (6HOlOG R18X13Hli NEAR NOR"'Al2XI0HlOG NQRMAl3X 11HSQR T NOR"AlICOP,",0066

13X7HPOI SSONI COP"'0067
88 FORMAT I11HOTRE4 TMENTS12XSElft.61 (OP1'40068
87 FORMATf12H TREuMENT AllX5E14.61 COP"'0069
86 FORM"'1l2H TREATMENT 811XSEH.6J COPH0070
85 FORMATfl2H INTERACT(ONllXH14.61 COPM0071
89 FORMATI12H INTERACT(ON67XE14.61 COPM0072
84 FORHATIZIH LACK OF FIT OF ~ODEl2X5El"t.6J COP,",0073
83 FORMATlll,412,F5.3,tJl (OPMOOH
82 FORHATlIH112A61 (OPHOOl5
81 FORHU(1t16X,F6.31 t30X,JZI (OPM0076
eo FORMAT 112A61 (OP",0077

l-e COP"0078
1'4-5 (OPH0079

20 REAOIl,80ITlTl (.OPH0080
READ Il ,831 NJ, on, I REP ,MA, MS, DtHI (QP"'0081
NJ-NJ+l (OP"0082
N-NI-IREP COPH0083
1-0 (OP"'0084

22 1-1+1 (OPI'I0085
REAOll,81IYl,IO (OPM0086
IFllO-98127,Z3,23 COPM0087

270029 J-l,IREP (OPM0088
K-IJ-II-Nl+l (OPH0009

29 RIKI-YIIJI COPM0090
GO TO 22 (OPM0091

23 N2-I-l COPH0092
lFINl-~212,4,1 (OPH0093

2 wR I TE {M ,961 COPM0094
b (Ul EXIT COPIoI0095
4 y-o. ° COPH0096

00 14 r -1 tN COPM0097
14 Y-Y+AlOGlRllll/FlOl\TIH) (OPM0098

Y-EXPIYI COPM0099
O-FlO", TIN I-I AlOG IO-O-Flon (N 1/6. 2831851-1.0 1/2.0 (OPM0100
SLM--N-AlOGIFlOATlIREPII COPH0101
00 10 KK-l,It (OPHOI02
00 16 1-1,N (OPHOI03
GO TO 117,13t3,171,kk (OPHOI04

17 Sill-Rill (OPIoIOI05
GO TO 16 (OP"0106

13 SII )-AlOGIRII J I-Y COPHOI07
GO TO 16 COP"'0108

3 SII)-SQRTlR(I)·Y)_2.0 (OP"'0109



16 CONTINUE
TOT-a. a
00 18 I-I,Nl
TII)-O.O
00 18 J-l,IREP
1(-IJ-l)·Nl+1
TOT-TOf+S (K)/FlOAT IN)

18 TtI)-TIl)+SIKI/FlOATIIREPI
00 21 1-1,"8

21 T8(1)-0.0
00 19 l-l,MA
TAil )-0.0
00 19 J-l,M8
K·IJ-l)·H ... ·1
TAII)·U III +T(lO IFlOAT 11'461

19 T8IJ)·TBIJI+TIKI/FlOATIMAI
IFIKI(-'tIH.25,H

25 IFtIREP-1154,54.53
5't 00 551-1.5
55 TLIKK.l,JI-O.O
0j3 00 30 I_I,'''''

UIII-ALOGIUIII)
00 30 J-l,M8
1(-1 J-ll.", ... +1

30 Tftc.) ·ALOG IT Otll
DO 34 1-1,1'48

H TBIt '-ALOGIlRllll
TOT· ... lOCI TOT)
IFlM8-1161,24,61

61 CAll :lIP
GO TO 59

24 00 60 11-1,"''''
00 60 Jl-1,M8
1·IJl-11·H.... l1
Sill ,11·TlI I-TAIIU+TOT

60 SlIl,21·TIII-TBIJl)+TOT
59 GO TO t7,'t6,46) ,NJ
46 00 72 r-l,8

XlIII-O.O
12 XIII·O.O

GO TO 1108,63,108,631,1(1(
63IFIHA-IJREP·2)-]4162,62,I08

108 wRtTEIH,821T1Tl
GO TO 11,100,10U,NJ

100 WRITEIH,1841
GO TO 62

101 wRtTEn4.185)
62 GO TO 164,65,66,671,KK
64 wRtTE(M,941

GO TO 68
65 WRI TEII'I,981

GO TO 68
66 WRITElH,991

GO TO 68
61 WRITE IH, 1801
68IFIIREP-1169,69,10

• 65 •

CQPHOII0
COPM0111
COPM01l2
COPM01l3
COPHD1l4
(OPHOll5
COP"01l6
COPHDl17
(OPHOl18
CQPHOl19
COPM0120
COPM0121
COPH0122
COPH0123
COPMDIH
COPM0125
CQPMD126
CQPMOl21
CQPM0128
CQPM0129
COPM0130
CQPMOl31
COPHOl32
CQPMOl33
COPMOI34
COPHOI]5
COPH0136
COPMOIH
COPHDl38
COPH0139
COPM0140
COPM0141
COPH0142
COPM0143
COPHQ144
CQPHOl45
COPH0146
COPHOl-41
COPH0148
COPHOl49
COPMOl50
COPHOl51
COPMOl52
COPHOl53
COPH0154
COPHOl55
CQPHOl56
COPM0157
CQPMDl58
CQPM0159
COPH0160
CQPMOl61
COPM0162
CQPM016]
CQPM0164
COPMD165



69 WRITEIJl1,1811
I JK-MB
GO TO 11

10 WRI TE (M, 1821
IJK-MA+4

71 00 13 (-I,MA
00 lit J-l,MB
11-(J-IleMA+1
1'1 J I-UIII+T8 (JI-TOT
IFlKK-41105,106,105

106 KlJ)-EKP(XIJ)1
lOS GO TO 11,104,191,NJ

79 GO TO 1104,109,110,1041,KK
109 xlJI-ExPfXfJt/YI

GO TO 104
110 xlJI-lxIJI12.01 ..2/Y
104IFIIREP-1I74,74,15

15 xlJ+ItI-TllIl
IF lKK-4) 111,101,111

101 XIJ+It)-EXPUlJ+1t11
111 GO TO I1,H,li21,NJ
112 GO TO f11t,l13,1l4,14I,KK
113 XIJ+ItI-EXP(XIJ+4)/y1

GO TO 74
lilt x(J+4)-IK(J+ItI/2.0)"2/Y

14 CONTINUE
WRI TE 1M, 18311111 J) ,J-l, lJKI
DO 77 KI-l,IREP
0016 J-I,M8
K-IIU-lleNl+lJ-lleMA+(
GO TO 11,102,116),NJ

102 XllJ)-SlKI
GO TO l1S

116 XII JJ -RolKI
115IFlIREP-lI103,103,18
18 XLlJ+41-xltJI-xlJ+4)

103 XLlJI-xIIJI-XIJI
16 CONTIr-4UE
77 jljRITE(/'I,1831IXllJ1,J-l,IJKI
13 WRITE(M,971
70037 1-1,5

37 TL{KK,()-O.O
00 26 Il-l,I1A
00 26 Jl-l,Me
l-lJl-lleMA+11
OU 26 J-I,IREP
K-lJ-ll·Nl+1
IF IIREP-l)1t9,49.28

49 lFIKK-1t18,2tl,8
2882(II-TI[I

82(21,.TOT
82(3)-SI(1,1I
62(41-51(1,21
82 (5 I - U f f 11 .. T8 f J 11 -TOT
IF (IREP-1150,50,35

5000 51 12-1,5
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COP",0166
COPM0161
COP"'0168
COP"0169
COPMOI10
COP"OI11
COPM0112
COP"'OI13
COPM0114
COP/'10115
COPI'10116
COPI10171
COPM0118
COPM0119
COP"OltW
COP"0181
COPI10182
COP"0183
(OP"0184
COP"0185
COP"'OI el6
COP"0181
COPH0188
COP"0189
COP"'0190
COP"0191
COP"OI92
COP",0193
COP"0194
COP"0195
COP"0196
COP"0197
COPl10198
COP"0199
(OP"'0200
COPH0201
COP",02C2
COP"0203
COPI10204
COPM0205
COPI10206
COP"0201
COPH0208
COPI10209
COPH0210
COPH0211
COPH0212
COPM0213
COP"0214
COP"'0215
COP"0216
(OPM0211
COP"'0218
COP"0219
COPM0220
COPI10221
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82(12)-EXPI82(121)
'H TUKK+l, 121-nIKK+l, Il)+ClPISIKl ,B21 12) ,KK)
882111-UIIIJ+TRIJII-TOT

82(2) -TOT
8213J-T8IJl)
61(4)-UllLJ
81(5)-T II J

35 IFIKK-419,38,9
lIS 00 43 12-1,5
43811121-EXP18211111

9 00 16 Kl-l,5
26 Tl IKK,Kl )-n (KK,Kll+ClPIS lit) ,81 un I ,ltlt)

GO TO 131,31,31,32I,KK
31 00 39 1-1,4

IFI TlIKK,11 139,39,44
44 TlIKK,(J--N-AlOGITlIKK,tIJ/1.0
39 CONTINUE

IF (IREP-l) 31 ,31 ,33
33 IFITlIKK,51132,32,4S
45 TlIKK,SI--N-AlOGITlIKK,S) 1/1.0
12 DO 40 1-a2,S
40 RSIKK,I-II-TlIKK,II-TltKK,I)

IFIKK-4IIO,12,10
12 0-0.0

IF I !REP-ll~8 ,48,10
4800 56 1-2,5
56 RSIKK+l,l-l1-TltKK+l,II-TUKK+l,11

itS I KK+l, 5) -HI KK+l, II-SlH+O
10 RSIKK,SI-aTlIKK,lJ-SlM+O

WRITEIH,82JTlTl
wRITEIM,91)
00 1 l-l,H"
00 5 Kl-l, !REP
00 36 J a l,HB
K-I KI-11-Nl+1 J-l) _MA+I

16 TBIJI-R(KI
5 WRITEIM,9S)IT8IJI,J-I,MBI
1 WRITEIH,97)

IJ-4
IF 1 IREP-1151 ,57,52

'57 IJ-5
WRITEIM,90)
GO TO 58

52 WRITEIH,93)
58 WRITEfH,88)IRS(I,II,I-I,IJI

WRI TEIM,87) IRSII ,21 ,1-l,IJI
wRITEIM,86) IRSf I ,31 ,I-I,IJJ
IF I fREP-l 141 ,41 ,42

41 WRtTECH,89JRSC5,41
GO TO 47

tt2 WRITEIM,85)IRSII,41,1-I,41
47 WRITE 1"',80\) IRSII ,51 ,1-1 ,IJI

WRITEtH,9IISUI
IF(IO-98)6,6,20
END

II CUP

COPH0211
COPH0223
COPM022o\
COPH0215
COPM0226
COPHOl17
COPH0228
COPH0129
COPH0130
COPH0131
COPH0132
COPH02H
COPH0234
COPH0235
COPH0136
COPM0237
COPH0238
COPM0239
COPH0140
COPHQl41
COPH0142
COPH02"3
COPHOl4"
COPH0245
COPM0246
COPHOl41
COPM0248
COPH0249
COPM0250
COPHOlSl
COPMOl5l
COPM0253
COPH0254
COPM0255
COPHOl56
COPM0251
COPH02S8
COPM02.S9
COPM0260
COPM0261
COPHOl62
COPM0263
COPH0264
CQPH0265
COPM0266
CQPM0267
COPMOl68
COPM0269
COPM0270
COPM0271
COPHOl72
COPM0273
CQPM02H
COPHOl1.,
CQPM0276
CQPM0217



II JOB
II FOR
-LIST ALL
-ONE WORD l~fEGERS

-EXTENDED PRECISION
FUNCTlON ClPIX,l,l)
Y-l
GO TO (1,1,1,21,1

1 IFIl-Y)7,6,7
6 ClP-O.O

GO TO It
7 ClP-IX-YI"2

GO TO •
Z IF(YIJ,l,5
1 Y-IO.O--I-IOI
S ClP-X-UOG (Y I-Y-I X+O. 51-ALOG (X 1-0 .S-AlOGI 6 .2831851+)(-1.0/XIl2. 0
" RETURN

END
II CUP
-DElETE CLP
-S JORE WS UA ClP

-DelETE
-STORE

COPH
WS UA COP"
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COPMOZ18
COPM0219

ClP 0000
ClP 0001
ClP 0002
ClP 0003
ClP 0004
ClP 0005
CLP 00C6
ClP 0001
ClP 0008
CLP 0009
ClP 0010
ClP 0011
ClP 0012
ClP 0013
CLP 0014
elP 0015
ClP 0016
ClP 0017
ClP 0018
eLP 0019
elP OOZO

II JOB
II FOR
-LIST ALL
-ONE WORD INTEGERS
-EXTENDED PRECI SION

SUBROUTINE CLIP
DIMENSION SStll ,311,51311,521311
COMMON T1201, lAClOI ,TBI" I,S1120,21, TOT ,Nl,MA,MB,N (, T ilL( lZI

92 FORMATlIHllZA61
91 FURMATI3ZHDNO CONVERGENCE - PARAMETERS ARE/)
90 FORMATIIIEl2 .. 5)

M-5
IJ-l
00 25 KK-l,2
GO TO 14,5) ,KI(

4 HI-MA
HZ-N l+HA+l
1013-"18
GO TO 8

5 MI-MB
MZ-Nl+MS+l
M3-HA

8 SZIHZI-TOT
00 1 l-l,Nl

1 SZIII-T111
DO Z 1-1,1011
11-I+Nl

Z 52(111-0 .. 0
DO 21 JK-l,NI
DO 10 1-1,"12
511 )-0 .. 0

ell POOOO
CllPDOOl
ClIPOOOZ
ClIP0003
eupooo"
Cli POOOS
Cli P0006
ellP0001
ellP0008
ClIP0009
Cl IPOOIO
CllPOOll
CUPOOIZ
Cli poon
Cli POOl4
ClI POOl5
ClIP0016
CliPOOl1
ClIP0018
CliPOOl9
Cli P0020
ClIP0021
Cli poozz
CLJP0023
CLJP0024
CLlP0025
ClIP0026
CUP0021
CUP0028
Cl tP0029
CUP0030
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00 10 J-l,M2
10 SS(I,JI-O.O

DO 17 11-1,"'4
DO 11 Jl*1,"'8
1-IJI-It-"'''+ll
GO TO 112,l31,KK

12 K-ll+"'1
GO TO 22

13 K-Jl+Nl
22 SII)-EXPITlIII+S2IKI-EXP(S2(1))

55(1,fJ--EXP(S211))
SSIK, I )"'1.0

17 S5((,K).SSIKtI I
DO 21 1"'1,"'1
I J-I +Nl
SI"'21-SIM21-Fl04TIM) I-S2 (I J)
SS(II,M21--FlOhTIM3J

2155IM2,1[)-SSlIl,f1121
GO TO 128,291,KK

28 00 30 l-l,MA
II-l+'H
5 I J1) --FLOAT 00 I-S21 "21
00 30 J"'l,M8
K-IJ-lJ-MA+I

30 SIIII-Stll)+S2IKI
GO TO 31

29 DO 26 J-l,"'8
JJ-J+Nl
SI JJ 1--FlOAT 1"'31-S21"'ZI
00 26 l"'l,MA
K-[J-II-HA+I

26 SIJJI"'SIJJI+SZIKI
31 CAll MATVKIS5,M2,S,I,OETl

00231-1,"2
l3 52(1)-S2111-S(l1

002'" l-l,M2
IF tA8S I S111/5211) 1-0.000112",2",21

2.. CONTINUE
GO TO ')

27 CDNTI"lUE
GO TO tl 5,16 I ,1 J

15 WRITEfM,92ITITL
IJ-2

16 WRITEIM,9l)
WR I TE 1M, 90) 152 t I I , f -I ,"2)

') DO 25 l"'I,Nl
255111,KK)-S2111

RE TURN
END

II OUP
-DELE rE ClI P
-STORE WS U4 CLIP

1/ JOB
/I FOR
-ONE WORD INTEGERS

CUP0031
Cli poon
ClIP0033
ClIP0034
ClIP0035
ClIP0036
ClIPOO:n
ClIP0038
ClIP0039
Cli POOloO
ClIPOOlt1
CLIPOM2
ClIPOO.. )
CUPOOIt"
CLJPOOlo5
CllPOO"6
CUPOO"1
ClIP0048
ClIPOOlt9
ClIP0050
ClI P0051
ClIP0052
ClIP0053
ClIPOOs..
ClI P0055
ClIP0056
ClIP0057
Cl (POOS8
ClIP0059
ClIP0060
CLI P0061
CLlP0062
CLlP0063
ClI POOM
ClIP0065
CLlP0066
ClIP0067
CLlP0068
ClIP0069
CllP0070
ClIP0071
CUP0012
ClI POOH
Cli POOH
CLlP0015
ClIP0076
ClI P0077
ClI P0018
Cli P0079
ClIPQOeD
CUPooal
CUP0082

MATVKOOO
MATVKOOI
MATVK002



• 70 •

-LIST ALL
-ExTENDED PRECI SION

SU8ROUTlNE MATVKIA,N,8,M,OETIIl)
DIMENSION Aill ,311 ,Bl H, 1) ,PIVOT I HI, I P,/OT( lll, INDEXl H, HI
EUUI VALENCE t, ROW, JROW I, (I CLUM, JCLUM), I AMAX, T, S~AP 1
00 20 J-1,N
OETM-l.O

20IPVOTIJJ-0
00 550 l-l.N
AMAX-O~O

00 105 J-l,N
IFIIPVOTlJl-1I60,105,60

60 00 100 K-l,N
IF IIPVOTIKI-1180.l00, 740

80 IF1A8SIAMAXI-fleSIAIJ,KII185,100,100
85 IROW-J

ICLUM-K
AM'X-'IJ.KI

100 CONTINUE
105 CONTI"'UE

I PVOlt IC LUMI-I PVCT II CLUMI +l
IF IIROW-I CLUMI140 ,2bO, 140

140 DETM--OETM
DO 200 L-l,~

SWAP-AfIROW,lI
A1IROW,L I-A (IClUM,L I

200 AIIClUM,lI-SWA,P
IFfMI2bO,ZbO.ZlO

ZlO 00 250 l-l,'"
SWAP-eIJROw,lI
~ IIRDW,ll-SIICLUM,ll

250 BIICLU"4,lI-SWA.P
260INDExll,11-IROW

INDEXII,21-ICLUM
P I VOlt I)-A IICLUM, ICLUMI
OETM-DETM_PIVOTIII
AIICLUM,ICLUM}-I~O

00 350 L-1.'"
350 AIIClUM,lI"AIICLUM,lI/PIVOTIII

IF(MI380,380,3bO
lbO DO 310 L-l,M
310 BfICLU""lI-BIICLUM,L1/PIVOT(IJ
380 DO 550 U-I,N

IF Ill-IClUMI400 ,550,400
400 T-All! ,IClU"'.

AIll,ICLUMI·O.O
00 450 l-l,N

450 Alll.ll-Alll,lI-AIIClUM,lI-'
IFIM)')50,550,4bO

"bO 00 500 l-l,M
500 Blll,LI-Slll,lI-BIICLUM,U-r
550 CUNTINUE

00 710 r-l,N
l"N+1-[
IF IINDEXIL,ll-("'OEX(l,2) )b30, 110,630·

b30 JROW-INDExll,ll

MATVK003
MA TVK004
MATVK005
MATVKOOb
MATVK007
MATVKOD8
MATVK009
MATVKOIO
MATYKOll
MATYI<.012
MATVK013
M"TVKOl4
M"TYK015
MATVKOlb
MATVK017
MATVKO 18
MArVK019
MATVK020
MATVK021
MATVK022
MATVK023
MATYK024
MATVK025
MATYK02b
MATVK021
MATVK028
MATVK029
MA. TYK030
KATVK031
MATVK032
MATVK033
MATVK034
"ATVK035
MATVK03b
MATYK031
MATVKO)6
MATVK039
MATVK040
MATVKO"l
MATVKOlt2
MATVK043
MATVK044
MATVK045
MATVKOltb
MATVK041
MATVK048
HATVK049
MATVK050
MA.TVK05l
MATYK052
MATVK053
MATVK054
MATVK055
MATVK05b
HlTVK051
MATVK058



JClUM-1 NOEX (l, 21
DO 70S k-l,N
S."AP-_lk,JROWI
_I 1(, JROW) -A I 1(. JC lUflil 1
AII(,JClUMI-SWAP

105 CONTINUE
710 CO~TJNUE

140 IFIOETM-O.000001)150,1S0,160
7500ETM-0.0
160 RE TURN

END
II DUP
.U[L( TE MUVk
·~TORE wS UA "'AlVI(
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"olTVI(059
MATVI(060
MATVK061
MollVK062
MAfVKD6]
MolTVkQ64
1'1 A TVK065
Mol TVK066
MolTVI(067
MA TVK068
M_TVK069
MA JVK010
MolTVI(O 71
MATVKOn



- 7Z •

Q.ESPO~SE SURFACE ANALYSIS USIIIlG THE: POISSON DISUIBUTION

PRSL2000
PRSL2001
PR,SL200Z
PR,Sl200J
PR,Sl200lt
PRSlZ005
PRSLZ006
PRSLZ001
PRSLZ008
PRSLZ009
PRSLZOI0

APRSlZOll
PRSL201Z
PRSL20lJ
PRSlZOllt
PRSLZ015
PRSL2016
PRSLZ011
PRSl2018
PRSl2019
PRSL2020
PRSl2021
PR5L2022
PRSL20Z3
PRSL2024

THE COEFFICIENT PRSL2025
PRSL20Zb
PRSL20Z1

VALUES PRSLZOZ8
E.G. LACK PRSLZ029

PRSL2030
PRSL2031
PRSL2032
PRSLZOB
PRSL2034
PRSL2035
PRSLZ03b
PRSL2C31
PR SL2038
PRSL2039

PARAMETERS PR5l204Q
PRSl2041
PRSLZQ4Z
PRSlZ043

VARIABLES - IF BlANK,PRSL2044
PRSLZ045
PRSL2046
PRSL2Q41
PRSL2048
PRSL2049
PR5l2050
PRSl2051
PRSl2052

OF DEPENDENT VAR IABLE, 5 8ELDWPR5L2053
PRSl2054

DIAGONALIlES MATRlCrS
:ALCULATES EIGENVALUES AND VECTORS OF DIAGOJ\iAL MATRICES
:AlCULATES POINTS ON THE RESPONSE SURFACE CONTOURS

SUBROUTINES CA.LLEO

ll!'.lK CALLED

MAKEUP OF OA TA OECK

PEIGZ - PERFORMS C&.NONICAl ANALYSIS

THIS PRUGRAM A.NALYlES DATA SIMILAR TO THAT FOR BO)l,2 BUT ASSUMING
P31SS0N PRoe&.BILlfY DISTRIBUTION WITH NO TRANSFORMATIO"t PARAMETERS
iSTIMATED. THE :O'lRESPONOING LOG NOR"Al THEORY ANOVA IS ALSO PRINTEO
OUT. IF "'OWl;~ TRA~SFORMAT(ONS OF THE I"'DEPE~DENT VARIABLES ARE
~UPPlIED, THE eOMPLETF "t.lAlYSIS IS DONE FOR 80TH lr~EAR AND NONLINEAR
MODEL) AS IN t!OX2.

I.TITLE C&oRD - IllAb)
Z.CDNTROL CARD - lfl,212,F8.b,2F5.J,131

r 1 - OPTIO...., - 0 - NOTHING
1 - PRINT ITERATEO VALUES OF COEFFICIENT

12 - NUMBER OF TREATMENT COMBINATIONS - MAXiMUM 40
12 - ....,UM~ER OF OBSERVATION SETS - MAXIMUM 4
F8.6 - CONVERGE CE CRITERION
ZF5.j - POWER TRANSFORMATIONS OF INDEPENDENT

OMITS THIS ANAlYSIS
13 - ~UM8ER OF ITERATIONS ALLOWED

3.TRE4TMEt.lT COMBINATlONS IN PAIRS llbF5.JI
4.DATA - SETS OF OBSERVATIONS FOR EACH TREATMENT COMBINATION

ONE SET PER Co\RD (4{6X,Fb.31 I
5.99 IN COlS. 19-80 INDICATES END OF DATA. ANOTHER OECK TO FOLLOW

98 IN eOlS. 19-BO INDICATES END OF JOB - CALL EXIT AFTER THIS DECK
6.CONTROL CARD fl2F6.2)

lOF6.2 - 10 CO~TOUR lEVElS IN UNITS
AI'40 5 ABOVE THE CENTRE

II JOt!
/I FUR
-U STALL
-UNE wORD I'HEGEM.S
-tKTENOED PRECISiaN
-IOCSI2,01 READER I
-IOCS{lltOJ PRI~T(1l1

- ..,A""e P'tSLZ

PORTZ - CALCULATES IIlOR,MAl OR,rHOGO~Al POLVNOMl"LS
PLEZ - :ALCUlATES MAXIMUM LIKELIHOOD ESTIMATES OF

PARAMETERS USING lE"ST SQUARES INITIAL ESTIMATES
rotA TV - INVERTS "'ATRICES UP TO 11 BY lZ
ClFP - CAlCUlAfES POISSON LIKElIHOOO FOR GIVEN PARAMETER
PLOF - :AlCULAfES NON-REGRESSIOJ\i ENTRIES IN AJ\iOVA TABLE

UF F r T
CAJIlZ

C JACOt!-
CBRSZ

1-
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ZF6.Z - Z FACTnR LIMITS IN UNITS OF INDEPENDENT VARIABLES PRSl2D55
I.REPEAT L TO 6. AS REQUIRED PRSlZ056

PRSLZ051
DIMENSION Y1 (4) ,88161 ,SSV5161,1516I,XI 121,SSVN5161,816J PRSL2058
COMMON R11601,WI CtO,6,21,Tlbl,B"16,21,N,IREP,TITlll21,IO,XXI11,SDIPRSl2059

ISI,A3(2),E,O,Xf 40,6I,MN,NI,GI11 PRSl2060
96 FORMAT136HOBIJI COEFFICIENTS IN DRIGlNAl UNITS116El5.61 PRSl2061
95 FDI'l.HATllXZF8.3,4FI2.ZI PRSl206Z
90 FORMAT(ZlHO••• VARIABLES FITTEOI14XZHXlbXZHX21X"(8HOBS. SETIZ,2XIIPRSl20b3
89 FORMATl54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARfA8lES - fll -F8PRSl2064

1.4,6H A2 -F8."1 PRSl2065
88 FORMATl18HOIHJI COEFFfCIENTS/IH06EI5.6/11HOlOG lIKELIHOOD -E15.61 PRSLZ066
81 FORMATl21HOANHvSIS OF VARIANCE TABlE/9HO SOURCElOX1HlOG MlR9X8HLPRSL2061

lOG R IN)) PRSlZ068
85 FDRMATlb6H01NcnitRECT NUMBeR OF OBSERVATION SETS - SKIPPING TO NEKTPRSlZ069

1 DATA DECKI PRSlZ010
B4 fURMATll6F5.31 PRSl2071
83 FDRMATIII,212,F8.b,2FS.3t131 PRSl2012
82 FORMATlIH112A61 PRSLZ013
81 fUH,MA.TI4IbX,Fb.31,JOX,J2' PRSl201,.
80 FORMATl12Ald PRSl2075
17 FDRMATl13H TREATMENTS 2Elb.61 PRSl207b
93 rURMAT1l3H REGRCSSION 2Elb.bl PRSlZOl1
16 FORMATlllH LINeAR ZE16.b) PRSl2018
15 FURHATll3H Xl LINEAR 2Elb.bl PRSL2019
14 FDRMATlt3H X2 LINEAR 2Elb.61 PRSlZ080
13 fORMAT(l3H QUADRATIC 2Elb.bl PRSl2081
12 FORMATl13H Xl OUAO. 2Elb.bl PRSlZ08Z
18 FDRMATll3H X2 CUAD. 2Clb.bl PRSlZ083
19 FQRMAT113H Xl. x2 2Elb.bl PRSl2084
92 FORMATI13H LACK OF FIT 2Elb.b) PRSLZ085
97 FORMATlt3H FIT OF MODElZElb.61 PR$L20Bb

l-8 PRSL20il7
M"5 PRSlZ088

1 REAOll,8i»)lITl PR$l2089
E-O.O PRSlZIJ90
DO 55 1-1,lbO PRSl2091

55 RIII-O.O PRSl2092
READ II ,831 MN,N! ,I REP ,0, A3, NI PRSlZ093
N"Nl.IREP PRSl2094
REAO II ,84111 WI I ,J ,II ,J-Z ,31, lal ,Nil PRSl2095
00 3 l"I,Nl PRSl2096
wll,I,U-LO PRS12091
WCI,4,lJ-WfI,2,lI.WII,2,l1 PRSl2098
WI1,5tl)-WII,1,lI.WII,),L1 PRSl2099

3 WII,b,U-WtI,1,lI·W(J,2,L1 PRSl2IOO
1"0 PRSl210I

22 1-1+1 PRSl2102
REAOll,81)VI,10 PRSL2l03
lFI lD-98)9,23,Z3 PRSl2104

9 DO 24 II-l,IREP PRSl210'.i
K-Nl.III-liH PRSl2106

24 RIKI-YLlIll PRSl2l07
DO 29 J-l,6 PR.Sl2108

29 XII,JI"WII,J,II PRSlZI09
GO TU 22 PRSl2110
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23 Nl-I-l
IfINI-NlI2,4,'-

2 WRITEIM,851
IfIIO-9817,b.7
CAll EXIT
N"Ni-IREP
WR I TE 1"',821 rI TL
WRITE1M.90111.I-l,41
DO 54 l-l,Nl
DO 19 J-l,l

19 XllJI-XII,J+11
NZ-Nl+1
N3"NI-Z+ I
Nlr-Nl-3+1

')4 WRJ Te 1"4,951 Xliii ,X1121 ,RIII.RIN2 J .ot(N31 ,RCN41
OU 14 KK-l.2
CAll PORT2IX.l.KK)
OU 5 JJ"I,6
TI JJ '-0.0
OU 5 1I-1,Ni
DO 5 Kl"I,IREP
K·IKi-ll-Nl+11

5 f(JJI.TIJJI+RIKI-XIII,JJJ
IFI"'NI12.11.12

12 wKITElflt.82ITJTL
GO TO li3,151.KK

IS wRITE:(M,e91A1
13 CAll PLE211l,lS.D.SNI

00 10 1-1,6
10 B411.KKI-tSlII

S.CLFP fa I
WKITEP4.88IB.S
DU 1 1-2,6
1SllI-r
CAll PlE2IBB,I'S,1.SSYN51111
SSYNSIII-SSYNS I t I-SN

1 SSYSII I-CLFPIBBI-S
15111-Z
15121 "3
CAll PlEZIB~.15,2.SSN41

SSN4"'SSN4-SN
~S4·ClFP(881-S

IS f 11-4
15 {ll-S
CALL PlEZIBR,IS.2,SSNS)
SSNs-SSN5-S,",
SSS"ClFP(8BI-S
DO 11 1-2,6

11 ISII-1I-1
CAll PLE2IB8.15.S.SSN)
SSN3-SSN3-SN
SS3-ClFPI8BI-S
88111-8111
00 27 1"1,5
88 ( I +11 -e ( 1+1) I SO ( I I

2788111"88(1)-8811+11-X;{«()

PRSl2111
PRSl211Z
PRSlZ1l3
PRSl2114
PRSl211S
PRS1211b
PRSl2111
PRSl2118
PRSl21l?
PRSl2120
PRSl2121
PRSl2122
PRSL21Z3
PRSl21Z4
PRSLZ125
PRSLZ126
PRSlZIZ7
PRSL2128
PRSL21Z9
PRSlZ130
PRSl2131
PRSl213Z
PRSl2133
PRSl2134
PRSll13S
PRSl2136
PRSl2137
PRSl2138
PRSl2139
PRSl2140
PRSL2141
PRSl2142
PRSlZ143
PRSl21lr4
PRSl2145
PRSl2146
PRSl2141
PRSl2148
PRSl2149
PRSlZ1S0
PRSL2151
PRSl2152
PRS12153
PRSl2154
PRSl2155
PRSl21S6
PRSl21S7
PRSl21S8
PRSL2159
PRSlZlbO
PRSl21bl
PRSlZ162
PRSl2163
PRSl2164
PRSl2165
PRSl2166
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861 bl-BB 161/SO( 11/So1ZI
BBIZI-BB IZI-88 (ttl-XX 161-B8{61-xxIZ)
BiS (3) -88131-68151-XX 17 }-B8161-UI 11
88111-8B 11 )+B8 141-XX III-XXI6 }+88151-xxtZ )-xx 111+8B16 I-XX( II-xxI Z}
WRITEtM,9618B
DO 28 1-1,6
8411,I<.KI-8Blll

28 I:i II )-6811)
F-no" T IN) -,HOG I FLOAT (I REP II
SSZ-PLOF 12 ,KK 1
SSb-PLOF 11 ,KK I
5SB-PLOfI4,KKI+r
IF IIREP-1126 ,26.25

25 55N-PLOFI3,I<.Kl
55N2-SN-55N
55Nb-55~3+5SN2
SSNS-SS"I
GO TO 36

2b SSNS-SN
3b 5SNS--flOA TI NI- I ALOG lb. 2831853/FLOAT 1N I 1+ 1.0 1/2 .O+SSN8+F

DO 37 I-1.N
31 SSN8-SSN8-ALoC(RIIII

wRITEI"',82ITITL
GO TO 130,321,KK

32 wRJTEIM,89IA3
'0 wRITEIM,871

IFIIltEP-118,8,20
ZO wRITEI"',l1ISSb,SSN6

GO TO 31
8 WRITEIM,771SS6

31 wRITEfM,931SS3,SSN3
WRJ TE I M, 761 SS4 ,SSN4
WRI TE (M, 7'51 SSY512 I, SSYN5121
WRJ Tc: 1M, 141 SSY'5 f 31 ,SSYN5131
WR I TE 1M, 731 SS5 ,SSN5
WRI TE I"', 12ISSY'5141 ,SSYN'5141
wRITEI"',78ISSY'5ISI,SSYNSI51
WRI TE 1M, 791 SSY5161 ,SSYN516 I
IFIIREP-1IH,H,34

14 WRITEII"I,92ISS2,SSN2
GO TO 3'5

33 wRITEIM,92ISSZ
35 WRITEIM,97ISS8,SSN8

GO TO (18d7l,KI(
18IFIA3111116,11d6
16 DO 1't l-l,N1

Wlld,21-1.0
WI [,Z,ZI-"'II ,Zd1 .. A3111
wII, 3,21-WII ,3d I HA3tZI
wi J ,4,ZI-wII ,2,ZI _WII ,Z,Z)
WII ,5,21-W(1 ,3,ZI _WII ,3,21
WI I ,6,Z)-WII ,3,ZI -WII ,2,Z}
00 14 J-l,6

lit xtl,JI-WII,J,21
17 CALL L(NKIPEIGZ}

eNO

PRSLZ167
PRSlZ1b8
PRSLZ1b9
PRSLZ110
PRSLZll1
PRSL2172
PRSL2173
PRSL2171t
PRSLZ175
PRSL2176
PRSLZl77
PRSLZ178
PRSlZ119
PRSL2180
PRSlZ181
PRSl218Z
PRSL2183
PRSL218-4
PRSL2185
PRSLZ186
PRSL2187
PRSL2186
PRSLZ189
PRSL2190
PRSLZ191
PRSLZl92
PRSL219]
PRSLZ194
PRSLZ195
PRSL2196
PRSlZ191
PRSL21ge
PRSL2199
PRSt2200
PRSl2201
PRSL2207
PRSlZ203
PRSl2i04
PRSl2205
PRSl220b
PRSt2207
PRSl2208
PRSl2209
PRSL2210
PRSl2211
PRSL2212
PRSt2213
PRSl2214
PRSL2215
PRSt2216
PRSlZZ17
PRSlZZ18
PRSL2219
PRSL22Z0
PRSl2221
PRSL222Z



II OUP
-OElETE
- STORE

PRSl2
WS UA PRS12

• 76 •

PRSlZ223
PRSl2224
PRSL2Z2S

I

II JOB POR l2000
II FOR PORT2001
-LIST ALL PORT2002
-ONE WORD PHEGERS PORTZOD)
-fXTENOED PRECISION POIU200~

SUBROUTINE PORT2IX,lb,IO(J PDRT200S
DIMENSIOtol wi 40,b),XI 40,b),SSX2IS,5) PORTZ006
COMMUN RllbOI ,ll 40,6,21 ,Tlbl , e(lll ,N,IREP,TITLl1ll, IO,X511),S5( SIPORT2007

I,A3IZ) PORTZ008
8S FORMATIS~HOPOWEJl TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al -F8PORTZ009

1.~.bH AZ -F8.41 PORTZOIO
8~ FORMATlSFlS.SI PORT2011
83 FORMATIZ1HO::ROSS PRODUCT HATRIXI PORTZOIZ
8Z FORHA. T I 30HONORMAl OR THOGONA.l POL YNOM IA.lSIIIOX2HX113X lHX 1llX SHX 1- XI paR T10 13

1 IOXSHX1- X1I0x')HXI-Xll POR T2014
81 FORMATIlItl12Abi PORTZOIS

H-S PORTZClb
''I1-N!fREP POR T1017
00 14 J=Z,3 PORTZ018
X5IJ-1I-0.0 PORTZOl9
DO 14 I-I,NI PORT2020

14 X5IJ-I1-KS1J-ll+XII,JI/Nl PORTZOZI
00 15 J-Z,3 PORTZ012
S5IJ-U-O.O PORT1023
00 Ii 1-1,Nl PORT1024

IS SSIJ-l)-SSIJ-II+IXII,J)-X5IJ-1))"Z PORT10Z5
00 I JaZ,3 PORTZ01b
SSIJ-IlaSQRTtSSIJ-l)1 PORT20ll
DO 1 1101,"11 PORTZOZ8
WII,lI-1.0 PQRTZ019

1 WII,JI-IXII,JI-X5IJ-111/SSIJ-11 PORTZ030
GO TO 17,81,Lb PORTZ031

7 00 Z J-Z,3 PORTZ03Z
X~IJH)aO.O PORTZ03)
xSIJ+4)aO.O PORTZ034
00 Z 1-I,Nl PORTZ035
XSIJ+llaXStJ+ll+Xfl,J+11/NI PORTZ036

2 x5 I J+4 '-X5 I J+41+X II ,J+ZI-(X 1t ,J I-X51 J-IIIIS'1 J-IIISS(J-I) PORT2037
X5151-0.0 PORTZ038
DO 3 l-l,NI POR TZ039
WII,bl-w((,21-W(I,3) PORTZ040
X5{S)-XSfS)+WII,61/NI PORTZ041
DO 3 J=4,5 PORTZ04Z

3 Wfl,J)aX{[,JI-x5tJ-l)-IX(I,J-ZI-X5IJ-3IJ-X5IJ+ZI PORTZ043
00 4 J-4,S PORT2044
S5IJ-U-0.0 PORTZ045
DO 4 I-l,Nl PORTZ046

4 S5IJ-l)-S5{J-ll+Wf I ,J)-WII ,JI PORTZ047
S5(3)'"'SQRTfS51311 PORTZ048
SSI41-SQRTtS5(411 PORTZ049
S5151=0.0 PORT2050
DO 5 l-l,NI PORTZ051
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55151-55(51 + IWII ,b)-X5 1511"l
DO 5 J-~,5

5 wlI,JI-wll,JI/55IJ-11
S5151-50RTIS5151)

800 Ib 1-1,1'41
1b W( I ,b I ~ I WII ,b 1- X5 15 J ) 155 (51

GO TO 19,101 ,Lb
10 DO 121-1,1'41

XII ,41-"11 ,bl
00 12 J-l,3

lZ Xll,JI-~II,JI

GO TO 11
900 b 1-1,1'41

006 J-l,b
b XII,JI-wll,JI

wRlTEIM,811T1TL
GO TO 113,171, KK

17 WRITEI"l,85IA3
13 WRITEIM,8l)

wR I TE IM,84) I (XII ,JI ,J-Z,bl, I-I ,Nl)
wR[TEIM,83}
DU 18 J -I ,5
DO 18 J-l,5
55Xlll,J)-0.O
00 18 K-l,Nl

18 5SXl( I ,JI ~Ssx2 ([ ,J)+XIK, I+II-X(K,J+l)
Wil,l TE (M,84111 SSXll1 ,J) ,J-l I S}, I-I ,5)

11 RE TUR..,
END

II DUP
-OHETe PORTl
-STORE WS UA PORTZ

II JOB
II FOR
-LIST ALL
-O"4E WORD HHEGERS
-ExTENDED PRECISION

SUBROUTINE PLEZI8,15,J3,SS)
DIMENSION AIIZ,121,C1I2I,BlbI I 15Ibl
COMMO". R(160) ,lI480) ,T Ibl ,Hill) ,N, lREP,TTI12I, IO,S( IS),OD,XI

l' ,MN,NI
81 FQRMATt39HONO CONVERGENCE - BIJI COEFFICIENTS ARE IIbElS.b)
80 FORMATfbEI5.7,r8,El5.61

Mo'
NI-NIfREP
J4-J)+1
Jb-b-J3
00 16 I-J4,6

Ib ISII)-O
00 4 I-l,b
C(I)-O.O
00 4 J-l,b

4 AII,J)-O.O
00 13 l~l,Nl

VI-0.0

POR T205Z
PDRT2053
POR TZ054
POR T2055
POR T20'5b
PORr2057
pall, T2058
PORT20SQ
POll, TZObO
PORTZObl
POR TZOb2
POR TZOb)
POR TZOb4
PORT20bS
POll, TZ06b
POR, fZ067
POR T2068
PORTZ069
PORT2070
PORTl071
PORTZ072
POll, TZ073
POll, TZ014
POll, T2015
POR TZ016
PQRTZ017
PQRT2078
PORTl019
POR Tl080
PORT2081
PORT208Z
PORTZ083

PlE20000
PLE20001
PlE2000Z
PlEZ0003
PlEzoa04
PLEZOOv5
PLEZ0006

40,bPLEl0007
PlEZ0008
PlEl0009
PlElOOI0
PLEZOOll
PlEZ0012
PlE20013
PlEZ0014
PlEZ0015
PlEZ0016
PLEl0017
PlEZ0018
PLE20019
PlEZOOZO
PlEZOOZl
PlEZOOZZ
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DO 14 J-l,1REP
K-IJ-1I·Nl+1
IFCR(KIII0,10.42

10 n-n-l0.0
GO TO 14

4Z n-n+UOGIRIKII/FlOU(IREPI
14 CONTPtuE

IJ-l
0038 KK-l,b
IF CKK-1511 Jl )Z8 ,29,Z8

Z9 IJ-IJ+l
GO TO 18

Z8 KI-KK-IJ+l
C I K1) -C I K11 +Yl-. ( I ,KK I
JI-l
003111-1.6
IF I r1-151JI I no. 31 dO

II JI-JI+l
GO TO 31

30 J lall-JI+l
AIK1. 11l-ACK1. 111+X(J .KKI.X( I, (II

37 CONTI'IUE
18 CONTINUE
13 CONTlNUE

CAll M4TYU.J6,C,l,oET)
J'1
00 39 '-1,6
IFII-15(J) 140,41,40

41 JaJ+l
8(1) -0.0
GO TO 39

40 Il-(-J+l
11(1) aC I [11

39 CONTI HUE
55-0.0
DO 43 r-l,Nl
DO 43 J-l. IREP
K-IJ-1I·NI+1
U-AlOGIRIK,} I
DO 44 Jl-1.6

44 U-U-8IJl1.XII.JlJ
43 5S-SS+U.U

SSa-AloG (S5 I -FLOA TIHI/2.0
DO 6 JS-l,HI
J'1
DO lZ KK-l.6
IFIKK-ISIJIIS.ll ,5

11 JaJ+l
GO TO 12

5 KI-KK-J+l
CIKllal(KK).-,
DO H 1 08 1.6
IFII-(5IKII15.19,IS

19 KaK+l
GO TO H

PlEZOOZ 3
PLEZ0024
PLEZOOZS
PLEZOOZ6
PlEZ0021
PlEZOOZ8
PLEZOOZ9
PlE20030
PlEZ0031
PlEZ0032
PlEZ0033
PlE20034
PlEZ0035
PlEZ0036
PlEZ0031
PLEZ0038
PlEZ0039
PLE20040
PlEZ0041
PlE2004Z
PlE2004]
PlEZ0044
PlEZ0045
PlEZ004b
PLEZQ047
PLEZ0048
PLEZ0049
PLEZ0050
PlEZ0051
PlEZ0052
PlEl005]
PLE20054
PlEZ0055
PLEZ0056
PlE20057
PLEZ0058
PLEZ0059
PlE20060
PLE20061
PLE200bl
PtE20063
PLE200b4
PLEZ0065
PlE200bb
PLE200b7
PLE20068
PlE200b9
PLE20070
ptE20071
PLE20072
PlEZ0073
PlE20074
PLE20075
PLE20076
PlE20077
PLE20078
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15 I1-J-K+l
A'(I,I(U-O.O

34 CONTINUE
12 CONTINUE

00 1 r -I ,Nl
0-0.0
Jo'
DO 2 JJ-l,6
IF (JJ-I5IJ 1120,21 ,20

Zl JaJ+l
CO TO Z

20 O-O+SIJJI-XII ,JJ)
2 CONJINUE

O-EXPfO)
I J-l
DO 1 1(1(-1,6
IF fKK-1S11 JIIZZ ,23,22

23 IJ-J J+l
CO TO 1

22 KI-I(K-IJ+l
JI-l
00 3Z 11-1,6
fF 111-lSlJlll24,25,Z4

25 JI-JI+1
GO TO 3Z

24 II-II-Jr+l
DO )) J"I, IREP
&IK1,1U-AIKl, III-X( r ,I(KI_X( I, I J 1.0
IFIKI-11l3],3,31

3 C(KU-CIKlI-XII ,KKI.O
H CONTINUE
3Z CONTI ~UE

1 CONTI"'UE
CALL HATVIA,J6,C,1,OETI
Jo'
DO 9 '-1,6
IF{I-15IJII17,18,l7

18 J-J+l
C111-0.0
GO TO 9

l711-I-J+l
IF lABS IC 11111-0.1_13 111126 ,Z6,27

27 CII1I-O.1.Cllll
2613111"13III-Cllll

9 CONTI NUE
IF{HNI46,41,46

46 Sl-ClFPI81
WRITE 1",8018, J5, 51

47 J-l
DO 1 1-1,6
IF 11-151 J 1135,36,35

36 JaJ+l
GO TO 7

35 Il-I-J+l
IFIA8SICIIII/81111-00)1,7,6

1 CONTINUE

PlE20019
PLE20080
PlE20081
PlEZ0082
PlE2008J
PlE20084
PlEZ008'S
PLE20086
PLE20081
PlE20C&8
PLEZ008Q
PlE20Q90
PlE2009l
PlE2009?
PlE2009J
PUZ0094
PLE 20095
PlEZ0096
PlE20G97
PlE200?8
PlEZ0099
PlE20100
PlEZOIOl
PlE201rz
PlE20l0J
PlEZOI04
PlE2DI05
PLE20106
PlE20107
PlE201CH
PLE20109
PlE20110
PtE20111
PlE20112
PlE201lJ
PLE20114
PlE20115
PlE20116
PlE20117
PlEZOlle
PlE20119
PlEZOl20
PlE201Z1
PlEZ0122
PlEZ0123
PlEZ0124
PlE201ZS
PlE20126
PlEZ0121
Pl!:20128
PlE20129
PlE20130
PlEZOl Jl
pLE20132
PlE201B
PLE201J4
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GO TO 8
6 CONTINUE

WltITEIM,81Its
8 RE TURN

END
II OuP
-DElETE PH2
-STORE illS UA PlE2

II JOB
II FOR
-LIST All
-UNE WORD I'HEGERS
'EltTENDEO PUCISJON

SUBROUTINE MATVIA,N.B,-',DETM)
DIMENSION Al12 ,121,8 Il2.1) ,PIVOT (121 r IPYOl( 121 t I~Dex( 12. 121
EQUI Y4l(~fCE II ROW ,JROWI , IIClUM,JClUNJ, t AMAX r T. SIIIAP J
CETN-I.O
00 20 J.l,~

20 IPYOTIJI-O
00 5S0 l"-l,N
AMAX-a.O
DO 105 Jet ,Ii
IF (IPYOTI J)-t )60,105 ,60

60 00 100 K-l,N
IF (I PYOT fK) -1) 80 ,100,140

80 IFIABSUMAXI-ABSIACJ,KII185,lOJ,lOO
85 I ROW-J

relUM- ..
AMAXaAIJ,KI

100 CONTItolUE
105 CONTINUE

I pYOTt lelUNI- r PYOl( I ClUMI +1
IF IIROW-IClU"lI140,260,140

140 DElMa-OETM
OU 200 lal,N
SWAP-41IROW,1I
AIIRQW,U -A I IClUM,U

200 AIIClUM,lI_SWAP
I F 1M 1260 ,260 ,210

210 00 250 lal,M
5WAP·SIIRQW,1I
B IIROW, lI-e IIClUM ,1I

250 BIIClUM,lI_SWAP
260INOEXII,l}aIROW

INOEXII,21-ICLUM
PIVOTl I) -A IICLUM, IClUMI
OETM-OE TM.P I VOT III
A IIClUH, IC LUMI-1. 0
00 350 Lal,N

350 AfIClUH,U-AIICLUM,lI/PIVOTIIJ
IFIM}380.380,360

360 aD 310 L-l,M
310 BIICLUH,U-81IClUM,LIIPIVOTCII
380 DO S50 U-l,N

I F I Ll- IClUMI400, 550 ,400

PlE20135
PlE20136
PlE20137
PlE20138
PlE20139
PLE20140
PlE201~1

PlE20142

MATVOOOO
"ATVOOOI
"' TVD002
MA TVOOG3
"ATVOOC~

HATV0005
"ATV0006
"ArV0007
"A TVOOOH
MATV0009
"ATVOOIC
HATV0011

"' TV0012
HA1VOOl3
MATVOOH
M'TV0015
HATV0016
MATV0011
"ATV001S
HA TV0019
MATV0020
MA TV0021
MA1V0022
fl4ATV0023
MA lV002~
11'1V0025
"'TV0026
MAlV002l
"ATV0028
MA TV0029
M.TV0030
"ATVa031
MATVD032
MATV0033
MA1Y0034
MA1V0035
MA TV0036
MA1V0037
"ArV0038
MA. TVOG39
"ATVOO~O

",TYOOolt 1
MATVOOolt2
MA1V0043
-..1\,0044
MA1Y0045
MA1V0046
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"'00 T-AllltIClUI'O
Afll,IClUMI-O.O
DO 450 l-l,N

"'50 AIll,l)-A(ll,lI-AIIClUM,l)_T
(F (I" 15 50,550, "'60

"'60 no 500 l-l,H
500 8111,U-8111 ,ll-81IClUM.1I-T
550 CONTINUE

DO 710 1-1,N
l-N+1-1
IF IINOEXfl,l )-I~OEXllt2)16)0,710,630

630 JROW-I"'OEXll,l)
JClUH-INOEXIl,21
00 705 K-I tN
SWAP-A(K,JROw)
A I K, JROWI -A I K. JClUMl
AIK,JClUMI-SWAP

705 CONTINUE
110 CONTI'iUE
140 I F fOE TH-O. 0000011150 ,150,760
750 DEn,-o.o
760 ;tE TURN

END
// DUP
-JElETE ~UV

-STORE WS UA MATV

HATV0047
MATV0048
MA TVQ04Q
HATV0050
HATVOOSI
MAfV005Z
HA, TVOOS)
HATVOOS'"
HATVOOS5
HATVOOS6
HATV005l
MA TVOOS8
MA TvOOS?
MATV0060
MATV0061
MATv0062
HATV0063
MATVOOM
I'lA TV006S
folA TV0066
I'lATV0067
HA TV0068
MATV006Q
"ATV0010
MA TVOG71
MATV0072

/I JOB ClFPOOOQ
/I fOR ClFPOOC'1
-LIST All ClFPOOOZ
-UNE WORD I".TEGERS ClfPOOO')
-EXTE~DEO PREcrSION ClFP0004

FUNCTION ClFPI81 ClFP0005
DIMENSION 8161 ClFPDOD6
COMMON R 11601,2 (4801, T16) ,ll (12) ,N, {REP, TT 1121, IO,Sf 14}, F, Dt X(40,6ClFPOC07

1 I ClFP0008
EQUIVALENCe IE,F. ClFPOQ09
NI-NlfREP ClFPOOIO
IFIEI"',S,4 CLFPOOll
DO 6 l-l,N ClFPOOlZ
E-E-l R(II +0. 51- &.lOG I R(II) -0. S-ALOGI 6 6283185} +R( I) -I. Q/R 111112.0 ClFP0013
A-E CLFP0014
DO I J-I,6 CLFP0015

1 A-A+TIJJ-6IJI CLFP0016
DO 2 l-l,NI CLFP0017
C-O.O CLFPOOIB
DO 3 JJ-1,6 ClFP0019

') C-C+8IJJI-Xlr,JJI CLFPOOZD
C-EXPICI ClfPOOZl

Z A-A-C_FLOAT( IREPI CLFPOOZ2
CLFP-A CLFPOOZ3
RETURN CLFPOOZ'"
END ClFP0025

/I OUP ClFPOOZb
-DELETE CLFP CLFPD021
-STORE WS UA ClFP ClFP0028
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// JOB
// FOR
-U ST AU
-ONE wORD J ~ TEGERS
-ExTENDED PRECISION

FUNCTION PlOFIIJ,KK)
CO""ON R11601 ,X I 40,6,2),1(6) ,In (6,21 ,N, IR, TTl 12) ,10, 51141 ,E
NI-N/IR
GO TO (B,9,9,11I,IJ

B e-OeO
00 5 K-I,N
e-e+RIKJ/N
PLOF -Oe 0
GO TO I q

17 PlOF-E
19 DO I I-I,NI

.laDeD
002 Jal,lA.
K-I J-l ).Nl+1
GO TO fl5,l5,llt,151,IJ

15 A-A+RIKIIIA.
GO TO 2

14 A-A+AlOG(A.(K))/FlOATIIRI
2 CONTINUE

IF(A)lO,IOtll
10 Aa lO e O"C-l01
11 GO TO 16,1,6,6I,IJ

7 e-OeO
00 1 J a l,6

3 8-8+XII ,J,KK).el (J,KKI
8-EXP181

6 DO It J-l,IR
K-IJ-ll-Nl+1
GU TO 112,12,11,16),IJ

13 PlOFaPlOF+IA-AlOGIRIK))1"2
GO TO 4

12 PlOF-PlOF+RIKJ -AlOG(B/AI-B+A
GO TO 4

16 PlOF-PlOF+R(KI.AlOG(AI-A
4 CONTINUE
1 CONT I NUE

GO TO (lB,18,20,181,IJ
20 PlOFa-AlOGIPlOFI.nOATIN)f2eO
Itl RETUR,~

END
1/ OUP
-DElETE PlOF
- STORE WS UA PlOF

// JOB
II FOR
-UST All
-ONE WORD INTEGERS
-eXTENDED PRECISION

SUBROUTINE CAN2IAA,AM8DA,NJ

PlOFOOOO
PlOFOOOI
PlOF0002
PlOF0003
PlOFOOC4
PlOF0005
PlOF0006
PlOF0007
PLOF0008
PlOF0009
PLOFOOIO
HOFOOll
PlOFOOl2
PlOFOOlJ
PlOF0014
PlOFOOl5
PlOFOOl6
PlOF0017
PlOFOOl8
PlOFOOl9
PLOF0020
PlOF0021
PlOF0022
PlOF0023
PlOF0024
PlOF0025
PlOF0026
PLOF0021
PlOF0028
PLOF0029
PlOF0030
PlDF0031
PLOF0032
PLOFOOH
PlOr0034
PlOF0035
PlOF0036
PlOFOO.;l
PlOF0038
PlOFQ039
PlOF0040
PlOF0041
PlOF0042
PlOF0043
PLOF0044
PLOF0045
PLOF0046
PlOF0047

CA~20000

CAN20001
CAN20002
CA"'20003
CA''''200N
CAN2000'S
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DIMENSfON U(Z,ll,",MBDAIZ),Elltl,Dllt)
80 FORMATlltll.,12,5X,ElS.6,5X,3El5.6)

H-5
NO-+l.-\
00 1 l-l,N
DO 1 J-ltl
EIK)-U( I ,J)

I K-K+l
CAll JACOZIE,0,AM80A,N,NOI.-\
00 Z l-l,N
00 Z J-l,N
AAII,JI-O(l(.J

2 K-K+l
00 3 l-l,N

3 WRITE(M,HOII ,AMBOA( II, IAACI ,JI,J-l,NI
RETURN
END

II OUP
-DelETE C4NZ
• S TOR( WS UA CANI

II JOB
/I FOR
-UST All
-ONE wORD INTEGERS
-EXTENDED PREC I SION

SUBROUTINE JACOIIA,8,C,NAA,NOI
DIMENSION AI41,BI4),CI21

901 FORMATl15H EIGE~YAlUE NOT CONYERGED I

H-'
LOOPC -a
NA-NAA
NN-INA-CNA+l,)12
IF INOI HO,lOO,lOO

IDa K-I
DO 115 I-I,NA
00 115 J-l,NA
IF ll-J} 105 ,110,105

IDS BIKI-O.
GO TO 115

110 BIKI-I.
115 K-K+!
120 SUM-Of

IF I HA-1Ill5, 310, 125
125 K-l

AMAX-O.
00 ISS I-I,NA
00150 J-I,J
IF (I-J) 135,145 tl35

135IFIABSIAIKII-AP"AXIH5,11t5,140
litO AMAX-ABSIAIKII
145 TERM-A(K)-AIK)

SUM-SUM+ TERH+TERM
LSD K-K+ I

CAN20006
CA~l0007

CAN2000B
CANl0009
CAN20010
CANZOGll
CA"IZOOIZ
(A\l20013
CAN20014
CANZOOl5
CANZOOl6
CAN20017
CANZOOl8
CANZOOl9
CANZOOlO
CANZ0021
CANZOOZ2
CANZ0023
CANZ0024
CANZOOZS
CAN200Z6
CAN200Z7

JAC02000
JAC020(.1
JAC02002
JAC02003
JACOZ004
JACOZOOS
JACOZOQ6
JACOZ007
JACOZOOe
JAC02009
JAC02010
JAC02011
JACOZ012
JAC02Q13
JAC02014
JACOZOlS
JACOZOl6
JAC02017
JACOZIJ18
JAC02C19
JAC020Z0
JACOZ021
JAC02012
JAC02023
JAC02024
JAC02025
JAC02026
JACOZ027
JAC020Z8
JACOl029
JACOZ030
JAC02031
JAC02032
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155 SUM. SUM-TERM
SUM-SQRTISUM)
THRE S· SUM! seR T IFLOAT (N"" )
THR SH. TItRE 5-1. OE -08
I F I THRSH-AI1AX) 165,310,)l '}

165 THRES·AM"'XIl.
I F I THRE S-THRSH 1115,180,180

115 THRES-THRSH
180 K"2

H-O
JO-l
DO 210 J-2,N'"
JO-JO+J
JJ-J-l
10-0
00 265 (-l,JJ
10-10+1
IF 1...8S fA I KII-THRE S) 265 ,265,195

195 N"N+l
ALPhA" tAtJOJ-A (10) 1/12 ..... (KI)
8E U-l./li. +ALPHA-ALPH"')
ROOT-l.O+ABS(ALPH"'.- SQRTtBEU,)
I F I ALPHA) 205 ,200,200

200 SSQ-O. 5-8E TA/ROOT
eSO-0.5-ROOf
GO TO 210

205 CSO-O. 5-BE TA/~OOT

SSO-O.S-ROOT
210 CC-SORTleso)

S--SQRT(SSO)
rwose-CC-S·2.
TEMPA-e SO-'" 110 I +TWOS(- ... I K) +SSO-A( JO'
AI JO} -(. SQ-A I JO) -TWOSC_A I K' .S50.... ( 10.
AlID '-TEMPA
A IK'-O.
KA-JO-J
KB-IO-I
KC-NA-II-l1
KO-NA-I J-ll
00 260 L-l,NA
KC-KC+l
KO-KO·l
TEMPA-ee.B I KC I. s-et KOJ
81 KO) --5.81 Ke, +C(-8IKO'
BIKe) -TEMPA
IF (1-1I230,220 ,2~5

220 K8-K8+ 1
225 KA-KA+l

GO TO 260
230 KB-KB.l-1

I F I J-L' 240, 225 ,250
240 KA-KAH-1

GO TO 255
245 K8-K6.1
250 KA-KA+l
255 TEMPA-ee_A IK8' +S-A I KA)

JA(02033
JA(02034
JA(02035
JA(02036
JA(.02037
JAe02038
JA(02039
JA(02040
JA(02041
JA(02042
JA(02043
JA(02C44
JAC02045
JA(02046
JA(02041
JA(02048
JA(02049
JA(02050
JA(02051
JA(02052
JA(02053
JA(02054
JA(02055
JA(02056
JA(02057
JA(02058
JA(02059
JA(02060
JA(02061
JA(02062
JA(02063
JA(020b4
JA(02065
JA(02066
JA(02067
JA(02068
JA(02069
JA(02010
JA(02011
JA(02072
J4(02073
JA(02014
JA(020 15
JA(02076
JA(02077
JA(02078
JA(02019
JA(02080
JA(0201H
JA(02082
JA(02083
JA(02084
J4(02085
JA(02086
JA(02081
JA(02088



A« K... I __ S_A IK81+'C_A CKA)
AIK81-TEMPA

260 CONTINUE
265 K-K+1
Z70 K-K+1

lOOPC -LOOPC+1
IF« lOOPC-50) 275,305,305

275 IFIN-NN/U280,Z80,180
Z80IFtTHRES-HHt.SHJZ85,lOO,285
Z8S THRES-THRSHIl.

IF (THRE S- THRSH 1195 ,180,180
19S THRES-THRSH

GO TO 180
laO IFIN)180,J10.180
l05 WttITEI",90l)
lID ll-O

lJO 320 l-l.NA
ll-ll+l

JZO ClLJ -&llU
3ZS RETUR"l

'NO
II nup
-DelE TE JACOZ
• STORE WS UA JACOZ

• 8S •

JACOZOaq
JAC02090
JAC020111
JACOZ09Z
JAC01093
JACOZ094
JAC02095
JACOZO?6
JACOZ097
JAC02098
JACOZ09Q
JAC02100
JAC02101
JAC02102
JAC021(l3
JAC02104
JAC021(,')
JAC021r6
JAC01!O
JAC0210H
JAC02109
JAC02110
JAC02111
JAC02112

1/ JOI1 PE IG2000
1/ FOR P[I(;2001
·U Sf All PE IG2002
-UNE WORD INTEGERS PEIGZ003
-(xre-'OEO PRECISION PEIGZUC4
-IOCS(1403 PRHHERI PEIGZOt;,S
-roCS12501 READEtt) PEIG2006
-NAME PEtGZ PEIG2007

0I"ENSI0-., BA 112, 1Z) ,lIZ I ,SI2I,,u12) ,CO£(6) ,VI61 PE IG2008
COMMO"l R1160 I, x I 40,6 ,Z J ,TC61 ,P. 16,2) ,NS, NREPS, T tTU 121, 1D. xx 17). SOPE IG2009

1151.A" 121 ,XYI?"ZI ,MN,NI ,YS,V-l IZ) ,ALAMOt 2) ,PA.EPI2, 21 Pi: IG2010
89 FORMATI1HO,BX,lzHEIGCN VAlUES,lOlt,ZIHEIGEN VECTOA.S AS A.OWS/) PEIG2011
B8 FORMATI1HOEll.4,lH-YSJ)I) PEIGZ012
87 FORMATIIHO,Z(Ell.4,2H-XII,ltISII PEIG20lJ
86 FORMATIII.,2F10.3,4F15.'l1 P£IGZO(4
85 FORMATCIHO,lX,18HTA8LE OF RESIDUALS) PElG2G15
8Z FORMATflH1l2A61 PEICZ016
81 FORMATC1HO,5X,3HY -,E15.b,3H - .2(2H +,E15.6,ZH l,1l,3M sc,,,,) PEIGZul1
80 FORMATI1HO,7X.5HR 08S3X8HESlIMhTEllXIIHVALUES OF 118XI3HFACTOR lEVPEIG201'3

lElS/) PEIGZ019
79 FOR"AT(S4HOPOWER TRANSFORMATIONS OF INOEPENOENT VARIABLES - Al -F8PEIG2020

1.4,6H A2 -F8.41 PEIGZ021
77 FORMATI29HO CENTRE OF RESPONSE SURFACE ,I, I PElG2022
78 FORMATI 5ZHQ CANONICAl REGRESSION II AA.E CANONICAL VARIA8lES1,/IPEIGZOZ)

"'-5 PEIGZ024
NI-NS/NREPS PE IGZ025
00 9 KK-l,2 PEIC2026
WRITEIM,B2IT1Tl PEICZOZ7
0051-I,Z PEIG2028
GO TO (7,8I,KK PEIG20Z9

7 A)(()-1.0 PEIGZ030
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GO TO S
A3(J)-At,(I)
CONTI ~UE
GO TO 11,2),KK
WRITE(M,19U3
DO 29 J-1,4
CDE(J)-BIJ,I(K)

29 YIJ)-:OEIJI
COEI51-8f6,KK)
(.OEI61-815,KKI
Y(5)-COEISI
"'(6)":OEI61
NFAI(-Z
KP-~FAK+Z

DO 3Z l-l,~FAK

DO 32 J-l,1
1F II • J) 31 ,30,31

10 PREP(I,JI-YIKPI
GO TU 3Z

''1 PREPI I ,JI-Y(KPI-O.S
PREPIJ, II-PREPII ,JI

3Z KP-KP+l
DO 33 l-l,NFAK

13 YIII--VII+II-I).500
UO 34 1-1,NFAK
DU 3ft J-l,NFAK

34 BAII,JI-PREP(I,JI
wRITEI"l,771
t,.All MATVIBA,NFAK,V,l,DET,
Y5-COE III
DO "" lal,NFAK

"" YS-Y5+0.S*YIII-COEII+lJ
11-1
IZ-2
DO 3 1-1,2
1Il1-YIII/ABS(YIIII

3S(lI-ABSIVIIII"11.O/A3(III-Hl
WRI TE 11'4,811 I Sll J, I, I-I ,NFAK)
Yl-eXP(YSJ
WIU TE I Ill, 881 Yl
wRITEIH,891
CALL :ANZ I P~EP ,ALAMO,NFAKI
WRITElM,181
WRI TE 114,81) YS, (ALAMOI J) ,J,J-l ,NfAK)
WRlTEIM,851
wRlTEIM,aOI
DO 18 J-l,Nl
YPREO-YS
RO-O. a
YO-O.O
DO 16 lal,NFAI(
ZIII-O.O
00 16 LZ-l,NFAK

16 It I) -1(1)+ IX IJ Il2+1 ,KK)-VllZI' -PREP I I ,l2 I
DO 11 lI-1,NFAI(

17 YPREO-YPREO+ I Z(LlI"ZI*ALAMO III I

PE IG2031
DE IG2032
olE IG2033
DEIG2034
PE I G2035
PE I G2036
PE 1G2037
PE I G2038
PE IG2039
PE I G2040
PE 1(;2041
PE I GZ04,Z
PEIG2043
PE I GZ044
PE 1(;2045
PE I GZ046
PE IGZ047
PE I GZ048
PE IGZ049
PE 1G20S0
PE IGZC~l

PE le2052
PE IG2053
PE IG2054
PE IG2055
PE IG2056
PE IGZ057
PE IG20S8
PC IG20'Jo9
PE IG2060
PEIG2061
PE IG20b2
PE IG2063
PE IG20(.4
PE IGZ065
PE IG2066
PEIG2061
PEIG2068
PE IG2069
PEIG2010
PEIG2071
PE IG2072
PEIG2073
PEIG2014
PE IG2015
PE IG2016
PEIGZ077
PE IGZ018
PE (G2019
PEIG20dO
PEIG20til
PE IG2082
PEIGZ083
PEIG2084
PE IG2085
PE I GZOBb
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00 6 K-l,NREPS
KI-IK-11-Nl+J

6 RD-RD+RIKlI
VPREO-E xP I VPRED I
D0411 a 1,2

4 SIII)-XIJ,IH·1,KKI"1l.0/A311111
18 WRI TE 1".S6IJ,RD, YPREO, II (J 1,1"1 ,NFAK I, IS (II I, 11-1,1)

00461-1,2
46111(11-11111

CAll CPRS2(KKI
GO TO 11 O,I 11 ,KK

10 lFU411l19,11,9
9 CONTINUE

11 IF(lD-98112,I2,I3
lZ CAlL EXIT
13 CALL UNKIPRSl21

END
1/ OUP
-DELE TE Pi: I G2
-STORE WS UA PEIG2

PE (G20a1
PE IG20e ....
PEIG2089
PE 1(;2090
PE IG2091
PE 1(;2092
PE 1(;2093
PE IG2091,
PE 1(;209';
PE IG2Q96
PE IG2097
PE 1(;2098
PE IG2099
PE IG1IOCl
PErG2101
PEIGZI02
PEIG21C3
PEIG2104
PEIGZ105
PEIG1106

1/ JOB CPRS2000
II FOR CPRS2001
-LI ST ALL CPRS20C2
-O ... E wORD INTEGERS CPRS2003
-eXTENDED pq.ECISION CPRS2004

SUBROUTINE CPRS21KKI CPRS20G5
OIl'lENSlUN A3121, VCONT 110 I,ll 11'112 I, XHI40 I ,xv140 I ,H!t S I ,XP1(5), VCONCPRS2006

11(10),VPIltOOI,xPI400) CPRSZ007
COMMO~ RI1601 ,X{ 40,6,2 I, T Ibl ,8112 I ,N,IREP, TIfLIIZIt IO,XX! 7) ,SOt SICPRS2008

1 ,A412 I, xv I Z421 ,MN ,NI ,vs ,XCNT R121 ,ALAMDIZI, AveeT 12, Z) CPRS2Q09
90 FORHATlb2HlIMAGINARV POlNT CALCULATED, TRV CONTOURS CLOSER TO THE CPRS2CI0

lCENTRE) CPRS2011
89 FORHATf64HCSAOOLE EXISTS - CONTOUR POINTS PLOTTED IN UNTRANSFOR"'CPRS201Z

lED UNITSII'i112X,F8.2,3X)/511IJX2HX19XZHX211 CPQ,SZ013
85 FORMATI61HlII'IAGINARV POINT C"ALCULATED - CONTOUR ON WRONG SlOE OF eCPRSZ014

lENTREI CPRS2015
81 FORMATII1Fb.11 CPRS1016
81 FORMATI2X,512x,FlO.2,lx,FIO.111 CPRSZOl7
80 FORMATI54HOPOWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al aF8CPRSZOIti

1.4,6H A2 -F8.4) CPRS10l9
83 FORMATllHlllA6) ePRS2010
79 FORMAT I1HO d OX, 54HDA TA FOR PLOTT I NG OF 5 CONTOURS lto.1 UNTRANSFORMEDCPRS1021

1 UNITSI/5111X,Fts.l,3X)/SI10X2HX19X1HX1)) CPRSZOZ2
L-a CPRS2023
Ma5 CPRS1014
GO TO 11,8) ,KK CPRS2025

7 READ IL, 82) VeONI, III M CPRSZ026
DO 29 1-1,10 CPRS20Z1

29 VCONT( I laAlOGIVCONIII I I CPRS20Z8
00 9 1-1,2 CPRSZOZ9

9 A3111-1.0 CPRS203D
GO TO 10 CPRSZ031

8 DO 13 1-1,2 CPq.S2032
13 A31I I-A4{1 I CPRSZ033
10 DO 4 1-1,1 CPRS2034
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4 ZLtMIII-ZLtMIU"A]U)
00 61 1-1.400
XPIII-O.O

61 YPIII-O.O
NSWCH-O
NSAO-O
Key-O
IH-l
IV-2
NI-ALAMO t IH 11A8S tALAMO (IH II
N2-UA"'0 (1 VI/A8S tALAMO (I V) I
NSIGN-NI-N2
I FIN SIGN Ill, 11.40

11 1'451,0-1
IFINlI40.<\0,H

14 IOUM-IH
IH-IV
IV-IOU,",
NSWCH-l

40 CONTlNUE
KeY-KCY.1
ARC-I YCQNT (KC YI-YS I/Al"'''O( lit)
IFIAR,:;llJl.lOl,102

101 wRITc(f14,851
CO TO 43

102 lFRST-SQRTIARCI
lENO-ZLI M IIH l-ZFRST
XH( ll-ZFRST
xVIII-0.0
THETA-O.O
DO 1 1-2.10
THE fA- THEU.O.15710
lFINSAOI51,51,'52

51 XH(II-ZFRST-COSITHETAI
CO TO 53

52 XH( II-lFRSh lEND-lEND-COS (TlIEYAI
'53 ARG-I yCONT I KCY)-YS-UAHO II HJ - UH( II"Z JII AlAMO( IV.

IF IARC IIOIt. 103,103
104 WRlTEIH,901

GO TO 43
103 xVfll-SQRTIAR.GI

Il-42-1
xHtIU-XH([1
XVIIU--XVIII

1 CONTINUE
IF(NSAOI54,S4.55

54 XHlll)-O.O
ARGG- t YCONT I KC YI-YSJ IAlAMOI I VJ
XVlll)-SQRTCARGG)
GO TO 56

55 XHllll-llII'HIHI
ARG-IYCONTIKCYI-YS-ALAMDIIHI-(XHIII--Z) )'.LAHoe I~ I
XVllll-SQRTIARGI

5600 2 1-12,21
Lll-Z2-1
II-1t2-1

CPRSZ035
CPRS2036
CPRSZOH
CPR52038
CPR S20)9
CPR5Z040
CPRS2041
CPR 52042
CPRS2043
CPR 52044
CPRS2045
CPRS204b
CPR S2041
CPR S2048
CPltS2049
CPRS2050
CPRS20!>1
CPRS2052
CPRS2053
CPRS2054
CPRS2055
CPRSZ05b
CPR S2051
CPRS20S8
CPRS2059
CPRS20bO
CPRSZObl
CPRS2062
CPRS20b3
CPRS20b4
CPRS20b5
CPRS20bb
CPRS20b7
CPRS20b8
CPRS20b9
CPRS2070
CPRS2011
CPRS2072
CPR 52073
CPR52074
CPR52075
CPRSZ07b
CPR 52077
CPR 52078
CPR52079
CPRS20BO
CPRS2081
CPRS2082
CPRS20tn
CPRS20b4
CPRS20BS
CPRS2086
CPRS20e1
CPR S208e
CPR 52089
CPR S2090
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XHII )--XHILLll
xvtl)-XVlllll
KHIII )-KHI!)

Z XVUII--XVIII
XVI31I--KV( 11)
XHI311-XHIll)
IFlNSWCHI31,31,3Z

3Z 11-1 V
12-!H
00 33 1-1,40
XOUH-XHlIl
XH( ()-XVII)

H XV( II-XOUM
GO TO 60

31 II-Iii
IZ-I V

600041 1-1,"'0
l-(KCY-II_40+!
XPlll-AVECTI II ,lll.XHIII+AVECTI12, (II-XVI J I+XCNTRllll

41 YP IU-AVEC TI Il,'ZI-XHIII+AVECT liZ, IZ )-XV( II+XOHRIIZ I
IFfKCY-5140,34,34

34 IFfNSAO-1135,47,47
t,1 IFfKCY-I0l4S,3lS,35
48 IFIKCY-5)40,36,40
36 IFINSWCHI38,3A,39
38 NSWCH-l

GO TO H
39 NSWc.H-O
37 10UM-IH

IH-I II
1 V-IOUI'I
GU TO 40

J5 wRITEIH,83ITllL
GO TO 15,61,KK

6 WRITE 1"I,80IA3
5 WR!TEIH,791IYCONllll,I"'1,SJ

DO 3 (-1,40
DO 49 J-I,5
U-IJ-11-40+!
XPlIJI-XPflil

49 VPllJI-VPflil
00 lZ J-l,5
NZ-XPIIJI/A85IXPIIJ11
XPlIJI-A8SIXPIIJII-·11.0/A31111-NZ
NZ-VPI tJI/AB5( VPIIJII

IZ YPIIJI-ABSIYPIIJII •• tl.0/A3IZII-NZ
3 WRITEIH,BlllxPIIJI,YPlIJI,J-I,5)

IF INSAOI43,43,44
44 WRITEIH,83ITlfl

WRlTE(M,891IYCONIIII,I-6,101
DO 42 1-1,40
00 59 J-I,5
ll-ZOO+(J-II-4tJ+1
XPl(JI-XPflll

59 YPlIJI-YPflll
00 18 J-I,5

CPR 5Z091
CPRS2092
CPR 52093
CPR 5Z094
CPRSZ095
CPRS2096
CPR5Z097
CPR52098
CPR5Z099
CPRSZIOO
CPRSZIOI
CPRSZI0Z
CPRS210]
CPRS2104
c.PRSZI05
CPRS2106
CPRSZI07
CPR.S210S
CP~SZI09

CPRSZllO
CPRSZIll
CPRSZIIZ
CPRSZ1l3
CPRS2114
CPRSZ1l5
CPRS21l6
CPRS2117
CPR.S2118
CPR.S2119
CPRS2120
CPRS2121
CPRS2122
CPRS2123
CPRS2124
CPRSZlZ5
CPRS2126
CPRS2127
CPRSZ128
CPRS2129
CPR.S2130
CPRS2131
CPRS2132
CPRS2133
CPRS2134
CPRS2135
CPRS2136
CPRS2137
CPRSZ138
CPRS2139
CPRS2140
CPRS2141
CPRS2142
CPRS214]
CPRS2144
CPRS2145
CPRS2146
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N2-XPI lJI/A8SlXPl lJ) I
XPI l JI-ARSl XPl (JI 1"(1.0/l3 l 1) I-NZ
N2-YPI l JI/ASSIYPI f J) J

18 VPIlJ)-lSSlYPllJII--tl.0/A3Illl_N2
1,2 WRJTEIM,81ItXPlIJJ,VPllJI,J_l,51
"'3 RETURN

END
/I OUP
-DELE IE CPRS2
-STORE WS Ul CPRS?

CPRS2147
CPRS211,8
CPRS2U?
CPRS2150
CPRS2151
CPRS2152
CPRS21S3
CPRS215",
CPR S2155
CPRS215b



'IIUMBER OF ROWS 1A.) MUST BE GREATER THAN OR EQUAL TO NUM8ER OF
COLUMNS

II JOB
/I FOR
.0/l4E WORD INTEGERS
.EXTE~DED PA.EC[SIO~

.lIST All

.IOCS12501 READER)

.IOCSI1403 PRINTER)

.NAIl4E COBM

SUBROUl(NES (AllEO

MAKEUP OF OA TA DECK

(LB - :.uCULATES BfNOMIAL LIKEliHOOD
CLI8 - :AlCULUES MAXIMUM LIKELIHOOD ESTIMATES OF PARAMETERS
TRANS - BACK TRANSFOR~S VARIOUS NORMAL TRANSFORMATIONS
"RSIN - CALCULATES ARCSlNe
Io4ATVJ - INVERTS MATRICES UP TO 25 BY Z5
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C08MOOOO
C08110001
COBM0002
C08M0003
(.08"10004
(.08M0005
(.OBHOO(,b
(.08M0001
(.08M0008

ONE AND TWO WAY ANALYSIS OF VA-RUN(.E USI"4G THE BIPiOMIA.L DISTRIBUTlOPi(.08MQ009
(.081"0010

THIS PIlOGRAM ANALYZES ONE- AND nW-WAY FACTORIAL EXPERIMENTS WITH C08MOOll
A MAXIMUM OF SIXTHPi BLOCKS AND FOUR oeSERVAT IONS PER RLOCK, USING A C08M0012
BINOMIAL PROBA8111TY DISTRIBUTION. FOR COMPARISON, NORMAL THEORY LOGIf.(08H0013
ODDS, TRANSFORMED ODDS. PER CENT, TRANSFORMED PER CPH, AND ARCSINE (081'10014
HODELS ARE ALSO ANALYlED. 80TH NO INTERACTION AND INTERACTION MODElS (.081'40015
UE useD wiTH THE RINOMIAL AND NORMAL LIKeliHOOD FUNCTIONS. OPTIONS COBMOOlb
AllUW PRJlrHOUT OF EITHER EXpe(TED VALUES IN TRANSFORMED UNITS OR (.OBM0017
EXPECTED PROPORTIONS PER BLOCK WITH THE DEVIATIONS. (08M0018

C08M0019
(U8H0020

(OBMOClZl
C08M0022
(08MOOZ3
C08MOOZ4
(08HOOZ5
(081"0026
C08MOOZ8
(081'40027
(OBMOOZ9
(08M0030
COBM0031

1. TI TLE CARD IlZAbl COBM003Z
Z.CONTROL CARD IIl,4IZ,2F5.3t131 COBM0033

11 - OPTION - 0 - NOTHING C08M0034
1 - PRlNT EXPECTED VALUES IN TRANSFOR~ED UNITS AND COBM0035

DEVIATIONS C08"10036
2 - PRlNT EXPECTED PROPORTIONS AND DEVIATIONS COBM0037

12 - NUMBER OF BLOCKS COBM0038
I Z - NUM8ER OF OBSERVAlIONS PER BLOCK C06M0039
IZ - NUM8ER OF TREATMENT LEVELS (N DIRECTION A (NUMBER OF ROWS) CORM0040
12 - NUMBER OF TREATMENT LEVELS IN DIRECTION B (NUM1HR OF COLUMNSICOBM0041
F5.3 - POWER TRANSFORMAflON FOR ODDS NORMAL MODEl C06M0042
F5.3 - POWER TQ.ANSFORMAT!ON FOR PER CENT NORMAL MODEl C08M0043
13 - 'iUM6ER OF ITERATIONS ALLOWED C06M0044

3.0ATA - SETS OF ORSERVATIONS FOR EACH BLOCK - ONE SET PER CARD WITH CU6M0045
N ANO Y ALTERNATElY - PROCEED OOWN COLUMNS 18Fb.)) COBM0046

4.99 IN caLS. 79-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOllOWC06M0047
98 IN COLS. 79-80 INDiCATES END OF J08, CALL EXIT AFTFR THIS DECK C06M0048

5.REPEAT 1. TO 4. AS REQUIRED C08M0049
C06M0050

DIMENsrON YZI b41,R{ b41,SI 641,YlI8),HI7,51,Hlt1,51,RS(7,51,RSICORM0051
l(b,4} ,62 151 ,AlIZ}, HZ (7,5) ,RSZ( 7 ,5J ,XI8} ,Xl (81 COB"'0052

COMMON T116), n 1161, TA I 8), T814), n I 8}, TZI41 ,SllI6. 3), fOT, TOTl,N,COBM0053
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VALUES AND Dfl,fIATIONS - R/tN-R) NORMAL MODEll
VALUES AND DEVIATIONS - lOGIT NORMAL MODell

C08M0054
C06M0055
C08M0056
C08M0057
C06"'0058
C06"0059
C09"0060
C08"0061

-C06"'0062
C06M0063

VALUES AND DEVIAT IONS - 100-R/N NORMAL MODEll C06M0064
VALUES AND DEVIATlONS - R/lN-R} NORMAL MODEL -C08"'0065

C08M0066
C08M0067
C08M0068
C08M0069
C08M0010
C08M0071
CORM0072
C08M0073
C08M0074
C08/110075

"oIOR"l2X I, 2t 12H100-RC08M0076
C09M0077
C08/110076
C08"'0019
C08M0080
C08M0061
C08M0082
C08M0063
C08"'0064
C08M0085
C08"'0066
C08M0061
C08M0088
C08M0089
C08"0090
C08M0091
C08M0092
C08"'0093
C08M0094
C08110095
C08M0096
COl\M0091
C08M0098
COBM0099
C08M0100
eOBMOI01
e0811010Z
C08MQI03
C08"'0104
C08HOI05
COB",0106
COB",0107
COBM010B
C06M0109

INI ,MA,MB, IREP, T4116 I ,Nl, T 1H112)
IB9 FORMATI25HQVARIABlES AS PROPORTIONS)
188 FORMAT 12ZHOlRANSFORMED VAR I ABLES I
187 FORMATI8E12.41
186 FORMATC15HOND IfHERACTIONnxllHINTERACTIOti/1
185 FORMATC15HONO INTERACTION/J
184 FQRMAT(48HOEXPECTED VALUES AND DEVIATIONS - BINOMIAL MODEL)
183 FORMATl5ZHOEXPECTED VALUES AND DEVIATIONS - ARSIN NORMAL MODELl
182 FORMATl60HOEXPECTED VALUES AND DEVIATIONS - IOO-VN NORMAL MODEL

1 C • F 7.41
181 FORMAT(54HOEXPECTEO
180 FQRMATC60HQEXPECTEO

1 C :II F 1.41
99 FORMAT C 54HOE XPEC TED
98 FORMATl52HOExPECTEO
en FORMATllXI
96 FORMATIHHOINCOQ,RECT NUMBER or OBSERVATIONS I
q5 FORMATI4lFlO.O,F5.01 I
94 FORMATI18HOINTER.ACTION ~OUEll

93 FORMATI20Xbfl4.61
92 FORMATl19HOVARIABlES ORSERVEO/I
ql FORHATl20H RINOMIA.l lIKElIHOODlXE13.61
qO FORHATl6HOlOG R15Xl2HlOGIT NORHAlZX2fl2HR/IN-RI

lIN NORM2XI.12HARsrN NORMA.l4X8HBJNOHlAll
Bq FORMATlSOX214HC - F7.4,17XII
88 FORMA.TIIIHOTREATMENTS9X7E14.61
87 FQRHAT{12H TREUMENT A8X7E14.61
86 FORHAT(12H TREATMENT B8X7E14.bl
85 FORMATtlZH INTE~ACTIONBX7EI4.6J

84 FORMA.T{ZlH lACK OF FIT OF MODElEI3.6 t 6EI4.61
83 FORMATlll,412,ZF5.3,131
82 FORMATflHl1ZA61
81 FORMATI8F6.3,.~OX,I21

BO FORMAT(12A6)
Lo.
M-5

ZO REAO(l,80ITIH
READ ll, 831 NJ ,NI, (REP ,MAtMB, Al ,N I
NJ-NJ"l
N:IINI-IREP

'-0
221"("1

REAO(l,611Yl,tD
JF(JO-98121,23,23

27 1R-2- [REP
DO 29 J:IIlr1R,Z
K-Nl-l J-11/2 .. t
RIKI-ytIJ"11
Y2(KI-Yl{JI

29 CONTINUE
GO TO 22

23 N2-I-l
IF(N1-N212,4,Z

2 WRITE(M,96)
6 CAll EXI T
400 10 KK-l.1
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KKK2-KK/2
K2-1+KKI2
GO TO 162,62,63,62,63,62,51,KK

62 A)-1.0
GO TO 3

63 A)-AUKKK21
3 V-O.O

DO 110 r -I ,N
GO TO t34.3't,34,35,35,35,51.KK

Jolt IFIV2{II-RIII146,46,)6
46 Sf ()"'10.0"10

GO TO 78
36 SI ()-RII )/IV2111-RII) I

GO TO 14
35 SIII-100.O-RIIIIV2111
14IFIRI()111,l7,78
175III-10.O"I-l'll
18 Y-V+ALOGI51111/FLOATINI

110 (ONTI~UE

Y-E XP (V I
5 00 12 (-I,N

GO TO tl,13,13,l),l3,18,491,KK
I 51 I I -"LOG (5 f ( I I

GO TO 12
13 5(11-15111 ..A)-1.01/6,)/Y"IA)-1.01

GO TO 12
18 SIII-4,RSIN(SQRTI5111/10Q.OII

GD fO 12
49 SIII-Y2111
12 CONTI~UE

fUT-O.O
TOll-O.O
0024I-l,Nl
H (1-0.0
nill-O.O
DO 48 J"'l,IREP
K-IJ-II·"oU+1
fOT-fOT+S I KI/FLUAT I NI
fOTl-fOTl +R I K l/FLOAT I NI
TlIII-OII l+R IKJ IFLOAtI (REP)

48 TIII-TIII+$IKI/FLOATIIREPI
Hili-fill
IFIKK-1124,SO,24

50IFIT3111159,59,79
59 HII--IO.O

GO TO 24
79 IFITIII-Ofllll00,100,101

100 rOI-l0.0
liD fO 24

101 TlI)-UOGlf3III/ITIII-f3IIIII
24 (ONTINUE

lFIKK-7141t,51,44
51 TOT-ALOGITOll/ITOT-TOllll
1t4 DO 21 I-I,HB

T211 )-0.0
21 f8(1)-0.0

(D8MOIIO
C08MOIII
C08H0112
C08HOl13
(08M0114
C08HOl15
COBH01l6
C08HOIll
C08MOl18
C08"'0119
C08"'0120
COBMOl21
(08M0122
C08HOI23
(08"10124
(08"'0125
C08HOl26
(08H0127
e08H0128
e08MOl29
e08Mo130
e08"0131
e08~01 )2
eORMOl33
e08Mol34
e08MOl35
(081'10136
e08"0137
C08M0138
C08M0139
eOB"'0140
e08M0141
e08M0142
e08M014)
e08M0144
e08M0145
COSMO 146
e08M01-47
CORM0148
C08M0149
e08M0150
e08M0151
e08M0152
e08MOl53
e08M0154
e08MOl55
C08M0156
C08M0151
eOBM0158
C06MOl59
e06M0160
COBHOl61
C08HOl62
C08MOl63
eOBMOlb4
e06M0165
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00 Sit I-I,M"
TlIII-O.O
lAlll-O.O
00 19 J-l,MB
K-IJ-LI-MA+I
IFIKK-1153,52,53

52 00 It5 K)-L ,IREP
KI-0(,3-L)-,.n+K
rllll-T1llltAIKLI
T2IJI-T2IJI+R(KII
TAII)-TAIII+Y21lf.11

45 TBIJl-TBIJI+Y2IKl)
GO TO 19

'53 U(II-UIII+TIKI/FlOUfMRI
T~ I Jl-TB I J I +11 Kl/FlOAY IMAI

19 eONTI...,UE
IFlKK-1154,3B,S4

181FITlIIIIL02,102,103
102 TAllla-LO.O

GO TO 54
103IF(TAIII-TlII1II04,104tl05
104 TA(J 1-10.0

GO TO 54
105 TAIII-AlOGt T11 II/ITAI I I-Tl (I'll

54 eONTI~UE

IF CKK-1155, 56,55
5b DO 51 J-l,MB

IF I T2IJ)) 106, LOb, 101
lOb T8IJI--IO.0

GO TO 51
101IFITBIJI-T2IJIII08,108,109
108 TBIJI-I0.0

GO TO 51
109 TOfJI-AlDGIT2IJI/ITBIJI-T2IJ'})

')7 CONTI ~UE
IFIHA-L'Lll,5'5,111

111 IFIMO-1114,55,14
14 CAll ::U8

GO TO 13
55 DO 15 II-I,"'''

DO 15 JI-I,1'48
t-CJl-II-MA+11
SlIl ,II-Til )-H,II L1+TOT
Sill ,2 I-Ttl )-TBtJll+fOT

15 SIII,))-TAIII)+T8IJII-TOT
13 GO TO f7,1l2,112),NJ

112 GO TO 1116,1l6,144,llb,L4",llft,llb),KK
144 lFIAlIKKK21-1.011l6,1,IL6
11600 138 1-1,8

Xllll-O.O
138 XIII-O.O

IFCKK-il 145, 145, 118
118 If IKKK-IMA-IIR[P+2J+5 I -561111,111,145
1"5 WRITElM,82ITITl

KKK-I
GO TO f1,142,1lt31,NJ

C08M0166
C081'10161
C08MOl6B
C08M0169
C08MOI10
C08MOl11
C08M0112
C08MOI13
C08"'0114
C08MOl15
C08M011b
C081'10111
COBM0118
C08M0119
eOBMOleo
e08M0181
eOBMo182
eOBMOl83
eOBMOl81,
C08M018'5
C08MOl86
e08"'0181
C08MOI &8
eOBM0189
CU8H0190
e08HOl91
C08MOI Q2
C08HOl93
e08M019"
e081'10195
C081'10196
C081'10191
C08M0198
e081'10199
e08H0200
e08H0201
e08H0202
C08M0203
e08M020"
e08H0205
C08M0206
e08M0201
C06H0208
C08H0209
C08M0210
e08M0211
C08M0212
C08HOll3
C08"0214
COOM021'5
e08110216
e08M0211
COt'M0218
C08M02l 9
C08M0220
C08M0221
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142 WRlTEIM,1881
GO TO 117

lit) WRlTE(M,1891
117 GO TO (119,120,121,122,123,124,1251,1(1(
119 WRITEIM,98)

GO TO 126
120 WRITE1M,991

GU TO 126
12l WRITE(M,180IAl(KKK21

GO TO 126
122 WRITEI14,18U

GU TO 126
123 wRIT€(M,182lAl IKKK21

GO TO 126
124 lIIiUTEtM,18J)

GO TU 126
125 WI(I TE (M,184)
126IFIIREP-11127,127,12A
127 WRITE1"4,1851

I JK-M8
GO TO 129

128 WRJTE("4,1861
t JK-M8+4

129 DO 113 l"l,MA
IF IKK-711 30,132,130

132 DO 131 J"1,M8
ll-IJ-1)·MA+1
GO TO 17,lIt9,1501,NJ

149 YlIJI"O.O
OU 133 Kl-1,IREP
K" IKI-ll.Nl+ 1J-ll."'A+1

133 YlIJI-yttJI+Y2IKI
1')0 XIJI-EXPISllll,31111l.0+EXPISl 1 I (,JI) I

GO TO 17,lIt6,1471,NJ
146 XIJI-X(JI.Yl(J)
147IFIIREP-II131.131,134
134 XIJ+41"EXPITIIIIIlI1.0+EXPlTllll)1

GO TO 17,148,131I,NJ
148 XIJ+41"X{J+41-YIIJI
131 CONTINUE

GO TO 135
13000136 J-I,,4R

!1-IJ-ll·HA+l
XtJI-SlllI ,J}
IF( IREP-11136,136,1 H

131 XIJ+41-TIIII
136 CONT I HUE

GO TO 17,135,15l),NJ
152 IF(IREP-lI159,159,160
1'59 KJ"1

GO TO 161
160 KJ-2
161 DO 151 Jl-l,MF\

00 151 K-l,KJ
J-Jl+IK-U·6
GO TO 1153,154,154,15",154,155,1351,I(K

e08M0222
e08M0223
C06M0224
e08M022~

C08H0226
C08M0227
C08M0226
C08M0229
e08M0230
eUSM02) 1
eOAH0132
e06M0233
COBHOZH
e06M023O;
C08110236
C08M0231
euaM0238
eOBM02H
eORM0240
e08M0241
eO!H40241
eOBM0243
e08M02'o4
eOBM02'o5
e08M0246
e08Mo2'o1
(081'402'08
(08M0249
eOBM0150
eOBMOl51
eOI\"'0252
CORM0253
e08M0254
e08140255
C08140256
C08M0257
e08"40258
e08M0259
C08"0260
C08M02bl
(00"'0262
(OBM02b)
(08"'0264
C06"0265
C06"0266
(OR"0267
e08M0268
(08"0269
(081'40210
e08"'0271
e08M0212
e08M0273
e08M0274
C08M0215
C08M0216
(081'40277
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153 XlJ)-eXP(x(JJ)
GO TO 156

ISIt XIJI-A3-Y"I'1-1.0)*X(JI+1.0
IF IXIJII167,1b7.168

167 XIJI-I0.0"I-I0.0/"'31
GO TO lS6

168 X(JI-X(J)"ll.0/A3)
GO TO lS6

lSS XIJI-SlNIXIJII .. Z
156 GO TO 1151,151,1S7.158.158,lS1,1351.KK
1';7 XI J)-X I J) I( 1.0+ltl JII

GO TO 151
lOi8 ltIJI-I(IJII100.0
151 CUNTINUE
135 WRITElM,1871 IXIJI ,J-lt1JK)

0011" Kl-1,Iq,EP
DU 115 J·l,M8
K-I KI-II-Nl+ IJ-l) -MA+I
IF (KK-71 139, IltO.139

1"0 GO TO 11,162,1631,NJ
162 xl (J I-A.IKI-X I JI-nOAT(Y2IKII IFlOAT IYIIJ)'

Xl (J+41-R (KI -I( (J+41 -flOAT IY21KIl/FlOAT IYlI J II
GO TO 115

139 GO TO 11,165,163) ,NJ
163 XllJI-RIKI/V2IKI

GO TO 166
165 XllJI-SIKI
166IFtIREP-lI164,164,Iltl
141 ltl(J+41-XIIJI-ltIJ+")
164 ltllJI-XlIJ)-xIJI
115 CONTI~UE

114 WKITEIM,1811IXIIJI,J-1,IJKI
113 WA,lTEIM,911

KKK-KKK+l
1 DO 31 l-l,S

T12(KKtll-O.O
Ttl (KK. II -0.1)

11 TUKK,J)-O.O
DO 26 11-1,MA
DO 26 Jl-1,MB
1-(Jl-11*"1A+ll
DO 26 J-l,IREP
K-(J-ll*Nl+1
62111-rlll
62121-roT
6213)-SlII,11
821'o.-SIII,21
B2IS}-Slll,31
IFIIREP-112tt,28,9

280041 12-1.S
IFIKK-1161,60,61

6163-TRANSIK2,6ZIIZI.A3.Y)
63-ALOGI83/11.0-8lll
GO TO Itl

60 83-821121
41 TLZIKK, 121-Tll1KK, 12 )+ClA(V2 Uti ,8l,RCK), 11

(08"0218
(08"0219
e08"0280
e08M0281
(06M0282
(08M02b3
e08M0281t
e08M0285
e08M0286
e08M0281
(08"10288
e08H0289
eOBM0290
(08"0291
(061'10292
(081010293
(08"02910
(08M0295
(081'10296
C08"0291
C08"0298
(06MOZ99
e06H0300
C.08M0301
e08M0302
C.08M0303
(08M03010
e08M0305
(08M0306
(061'10301
(08MOl08
CUBM0309
COBMOllO
C06MOlll
COIH40312
C08HOll3
C08M0314
C08H0315
C06M0316
(06MOll1
C06M0318
(061010319
C08"'0320
C06M0321
C08M0322
C08H0323
C06"0324
C08"0325
C08"0326
C081010321
C08M0328
COBM0329
C06M0330
C08M0331
C08"0332
C08"0333
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82(11-S111,31 e08M03H
82(21-TQT e08M0335
8213J-T8IJU eOAM0336
62flt.-U(11) e08M0337

.82{51-TII) e08M0338
9 DO 26 K1-1,S e08MOHQ

IFtKK-7125.26,25 e08MOHO
25 B3-TRA~SIK2.B2(K11.A3.YI eORH0341

83-UOG I 83/11. 0-B311 eOBMO)42
Tll t KK, K11-Tlll KK ,Kll.eLB I '121 K1.81,R IK I. 71 e08110H3

26 Tl(KK,KII-fLIKK,KII.CLAISIK).R2IKII,RIK),KKI e08MO)44
IFtKK-1131,32,)2 eOB~0345

31 au 39 1-1.1, coe",0346
IFtTUKK.II139,39,69 e08M0347

6Q TltKK.I)--N-UOGtTLIKK,II)I2.0 C08M0348
39 CONTI ~ue e08110349

IFIIREP-I)32,32,33 C08110350
33 IF{TLIKK,S))32,3Z,70 eOBM03~1

70 TUKK,S)--N-UOG{TlIKK.511/Z.'J (081'10352
J2 00 72 I-Z.5 (081'10353

IF(KK-7))0,40.30 e08M03S4
30 RSl(KK,I-II-rllIKK,II-Tll(KK,l' (08"'0355
40 RSIKK,I-I)-TLIKK,II-TlIKK.II (08"0356

IFIIREP-I'65,65,72 e08M0351
65 RSZ(KK,I-II-nZIKK,II-Tl2IKK,11 e08M0358
72 (ONTINUE e08110359
10 CONTINUE e08M0360

TllI1,lI-Tl17,l1 e08M0361
IF{IREP-1168,68,66 CORM03b2

66 SLM-TlI7,11 e08110363
GO TO b1 e08M0364

66 SlM-TL217, lJ eOAI10365
67 DO 64 KK-1.7 eU8M0366

RSZIKK,51-nZ(KK,II-SlM e08M0367
64 RSIKK,51-TllII(,K,l'-SlM (08"0368

DO 169 K-l,N (08110369
IFIRIKII169,lb9,170 (081'10370

110IFIVZIKI-RIK)llbQ,lb9,171 (OBMOHI
171 Sll1-SUH 1'12 (KI.0.5) -ALoe 1'12 (K) 1-IRIK I.O.51-ALOG{RIK 11-lv21K I-R IK I.C08M0372

10.5 t -ALUG {'12 I KI-R I K1 1.11. aIR I K1.1.01 ('12 (K )-Rl K11-1,0/'121 K1 1/12 .0-A(08M0373
IlOGlb.Z831851-o.5 (OBM0374

169 (ONTINUE COBM0375
wRITE1M,821T1Tl (OBMOl76
WRlTE(M,921 e08M0371
0058 r-I,MA (ORM0378
DO 76 Ki-I,IREP (08"'0379
00 17 J-l,MB COBM0380
K-IKi-11-NI.IJ-11-MUI (081'40381
TB (J) -'121 KI e08M0382

77 TZ(J)-RIK) eOBM0383
76 WIUTEIM,9SllTB(JI ,TZIJ) ,J-1,M81 (08M0184
58 WKrTEIM,911 (08"0385

WRITE{M,901 (08"'0386
WRrTE{M,891t.t C08110387
WRITE(M,88' IRS( 1,11,1-1,71 CORMlj388
WRITE(M,931IRSlll,11.1-1,bJ (OBM0389
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WRITEIM,81) (RS(I ,2) ,1-1,1)
WRITEfM,93) IRS111 ,21, (-I ,6)
wRI TE IM,86) IRSII ,31, 1-1,11
WR I TE 1M, 93) IRS 111 ,3 I , (-1 ,b)
I F II RE P-1 ) 41 ,41 ,42

42 WRITEIM,85JIRSII,4I,1-1,7)
wRI TE IM,lnl (RSlll ,41 ,1-1,Ed

41 WR I T[ I "t, 84) lit S II ,5 I ,1 -I ,71
WRlTEIM,911SlM
IF (IREP-IIAt3 ,43, 11

At) WRITcP1,~41

WR 1TE I 1'1,881 I RSlll ,1) ,1·1,11
WRI TE 11'1,87) (RS211 ,2) ,1-1,11
wRI TE 1fl1,861 (RS21 r ,31 ,1-1,11
WRITE 1fl1,85) (RS21 (,4) ,1-1,11
wItITEIM,aAt) fRS21J ,51, 1-1,~)

11 lFIIO-9816,b,2ll
e 0

II DUP
-DElE fE COBM
- STORE \liS UA COBM

C08M0390
C08"'0391
C08f1l0392
COBM03~3

COB"0394
eOB"0395
C08"039b
C08"0397
COA"03Cf8
C08M0399
C06M0400
C08"0401
COBM0402
COB"'0403
eOBMOAtC4
COBM04C5
COBM040b
eOBM0407
C08"0408
e08"0409
C08"'0410

II JOB
1/ FOR
-ONE WORD I~TEGERS

-UST ALL
-EXTENDEO PRECI SiaN

FUNC TION Cla IX,Y,Z, I)
IF(I-711,2,2

1 IF (X-Vll ,3, 7
7 elB-IX-YI"Z

GO TO 4
2 IF(ABSIY}-bO.OI10,lO,3

10 U'"'EXPIYl/ll.0+EXPIYII
IF IU-I0.0"I-IOI13, 3,S

S (Fll.0-10.0"1-10)-UJ3,3,b
3 CLe-o.o

GU TO 4
6 elB-Z-Y-X-UOGI1.0.EXPIVII
4 RE TURN

E,'40
/I DUP
-UELE TE CLB
• STORE WS UA ClB

CLA 0000
eLB OOOl
CLB 0002
eLB OOOl
eLa 0004
eLB 0005
eLe 0006
CLB 0007
eLS 0008
eLB 0009
eLB DOlO
eLs 0011
CLA 001Z
CL8 0013
CLB 0014
CLe 0015
CLB 0016
CLA 0017
CLB 0018
CLe 0019
eLB 0020
CLB 0021

CLI80000
CU80001
ClIBOOOZ
CUB0003
CLlB0004
eusoocs
C1I8000b

8). T2 (41,S 11 lb. }), TOT, TOTl,N,CLIB0001
cusoooe
C1I80009
CLIBOOIO

II JOB
/I FOil
-ONE WORD INTEGERS
-LIST ALL
-EXTENDED PRECISION

SU8ROUTI HE CLIB
DIMENSION 55(Z5,Z51 ,5IZ5) ,5Z(Z51
eOM"'O"'4 Tllb),TlI161.TAI 81,T814),T1(

INl.MA, MB, I REP, T4 I1bl .NI ,TlTlliZI
?2 FORMAHIHllZAb)
91 FORMAT 132HONO CONVERGENCE - PARAMETERS AREII
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90 FORMATlllElZ.5).-5
IJal
DO 51 K-l,Nl
HIK) -FlOA f II REP) -T'" (I( I

51 f3110-FlOATIIREPI-T]UO
DO 25 I(K-l.2
GO TO 'It.5) ,KK

'" Ml-"'A
MZ-Nl+"'''·l
Hj-M8
GO TO 8

5 Ml-MiS
MZ·tH+M8+L
"'3-MA

8 S.2tMZI-rOT
00 1 I al ,Nl

1 S2111-fl I I
0021-1,1'41
Il-IHH

2521111-0.0
DO 21 JK-l,NI
DO 10 1"1,"'2
Sl J '-0.0
00 10 J"1.M2

10 SStl,JlaO.O
DO 17 11·1,Hi
00 17 Jl-l,MB
1-IJI-ll-MUll
GO TO 112.13I,KK

12 .. -11+11I1
GO TO 22

13 K-JI+NL
22 IFIA6SIS2tlll-bO.0I7.1,9
95511,11·0.0

I F I 52 II I III ,11 , 14
11 SIII·T3II'+S2IKI

GO TO 15
14 SIII-T3111+SZIKI-TitIII

GO TO 15
1 Sl-E XP I 52 I I I I

S 111-T3111+521 KI-H 111-53/ 11.0.53'
5S1 I, 11·-T4III*S3/11.0+531/11.0+S3)

155511(,11-1.0
11 SSII,KI"SSIKtI)

00 21 l-l,Ml
JlaJ+Nl
S (MZ)-SIM21-flOAT (M))*S21111
55 I I I ,HZ) a-fLOAT ("31

21 SSfM2,ln-SStll,MZI
GO TO IZ8,Z9) ,KK

28 00 30 1:0:1,1'14
1I-I+H1
5111 )--FlOATlM31-SZ (1'121
00 30 J-1,M8
K-IJ-l)-MA+I

Cll80011
CU80012
ClIBD013
Cl180014
Cl (80015
C1I8001b
CLUDOll
CU80C18
CU80019
CLI800ZD
CUB0021
Cll8002Z
CUBOJ23
CLIBD024
Cl180u25
CLI80026
CL 180021
CLIB0028
CLIB0029
Cll800JO
Cl180031
CUB0032
cusoon
CL rBOO:H
CliBOCl35
CLl80036
ClID0031
CLIBOC3e
Cll80039
CllijOOJ,O
CL leDe41
CLIBDOJ,2
CUBOll43
ClIB0044
CUB0045
CLI80046
CLIB0047
ClIB0048
Cll8D049
ClIB0050
CUBOC~l

ClIB00S2
ClIB0053
CLISCOS4
CUR005';
CL 18005b
cueDO';7
CU80058
CUB0059
CllBOObO
CLI BDubl
CUB006Z
ClIBQQ63
CllBOC64
CUBOOb5
CllBOOb6
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30 SfIll-SIIII+S2IKl
GO TO 31

Z9 DO 26 J-l,M&
JJ-J+NI
StJJ) --FLOAT 1143) -S2 (1421
DU 26 I-I,MA
K-(J-U-J4A+1

Z6 SfJJI-SIJJ1+S2IK)
31 CAll MATVJIS5,MZ,5,I,OETJ

00231-1,M2
23 S2111-S211}-5111

00 24t 1-1,1'12
IF IAB5tSII 1/521' 11-0.0001 )24t.24,27

24 (ONTI '\IUE
GO TO '3

21 (ONTI'\IUE
GO TO 118,16I,IJ

18 WRITEIM,92)TITl
IJ-2

16 WRITEfM,91)
WRI TE (14,9011 52 (, I ,1-1 ,1'121

3 00 25 I-I,NI
ZS Slll,KKI-S2111

MI-MA+l
M2-J4A+J46+1
M3-MA+H6+3
Ton-FLOAT I N'-Ton
A..O.O
8--0.0
D0321-1.MA

3Z A-A+UHIIFlOATIMA)
00 33 J-I,MtI

n S-&+TBtJI/FLOATIMB)
SZIII-A+8-TOT
00341-I,frIlA

H SZ(J+lI-UU I-A
DO 35 J-I,MB
JJ-J+MI

35 SZ{JJI-TB(JI-B
SZfM2+11-0.O
5ZtM31-0.0
00 36 JK-l,NI
OD'd '-I,M]
SII) -0.0
00 ,t,) J-l,M)

4) SSII,JI-O.O
Sill-TOll
DO 38 t_I,HA
S(MZ+II-5(M1+l )+S2 (I +11
5SI"2+1,I+ll-1.0
5S( 1+1 ,M2+11:.S5 (141+1, I+l1
S( I+II-TlIII+S21"2+11
DO 39 J-I,MB
JJ:.J+HI
K:.(J-ll*MA+1
A-eXp( S2111.52 {I+l I +S2 (JJII

(UB0061
(L I 800b8
Cll80Db9
CUB0010
CUBOOll
CURD012
Clleoon
(LIBOO 14
ClIB0075
ClIe0016
CUR0077
CLIS0078
Clleoo19
(L1800dO
ClIeoeSI
ClI80082
Cll80083
ClieDDS4
CL IB0085
(l180086
CliBooe1
(l r80088
Cl (BOO&9
CL 160090
Cll80091
CU800n
CLI80093
CLIB0094
CLI ROCl95
ClIBOQ96
ClI80091
Cll80098
ClI80099
ClI6010D
Cll60101
CliBOI02
CL (BOI03
CUBOI04
Cll80105
ClIBOI06
ClIBOI07
ClIBOID8
CltBOI09
CU80LlO
CUDOLll
CU80Ll1
CUBOLl3
CliDOll4
ClIBOLLS
CLl80116
CU80LL 1
Cl180118
Clt80119
ClIBOI10
ClIBOl21
Cl lBOIZ2



• 101 -

5S 11+1 ,JJ '--T411( 1-1./11.0+1,)/11.0+1.)
55t 1 ,11-55H,II+55 II +1 ,JJI
S( 11-5111-T4 (KI-l,/ll.0+A)
55IJJ,I+II-5SII+l,JJI
5511, 1+11-55fl, 1+l1+SS tl+l,JJI
SSt 1+1,1+1) -Sst I +1,1 +ll+SS 11+1 ,JJI

39 SII+lI-Stl+ll-T4IKI-A/ll.il+A)
)ij SSII+l,11-5SU,J+1I

DO 'to J-l,fIl8
JJ-J+Hl
SOnl-SIHJ,I+S21 JJ'
SSOn,JJI-l.0
5S I JJ ,H)I-SS (H3, JJ I
SI JJ I-T2 IJI+S2 IH31
00 411 I-l,HI,
K-IJ-ll·MA+1
A-eXp( S2111+S211+11+S2IJJII
SSII ,JJI aSSll, JJI-T4IKI_AI (1.0+A II (1.0+1.1
SSI JJ ,JJI-SS(JJ,JJI-fI, IK I_AI (1.0+&1/11.0+&)

ltl SIJJI-SIJJI-T4IKI-A/II.0+AI
40 SSIJJ,lI-SSfl,JJJ

CAll MATVJISS,H3,S,1,DETI
DO 48 r-l,H3

4a S2111-S2111-SII1
00 ,.,9 l-l,H2
IF IABSI SIII/S211) 1-0.0001149,49,3b

49 CONTlNUE
GO TO b

36 CONT I NUE
GO TO f19,20l,IJ

19 WRITEIH,9ZITITL
20 WRlTEIH,911

WR I TE (M, 90 I I S2 II I , I-I ,M))
6 00 50 l-l,MA

DO 50 J-l,MB
JJ-J+Ml
K-IJ-lI·/llA+l

50 SllK,3I a S211I+S211+11+S2IJJI
RE TURN
END

1/ CUP
-DelETE Clla
.STORE WS UA CLla

II JOB
II FOR.
.o~r; WORD INTEGER.S
-LIST ALL
-EXTENDED PItECISJON

FUNCTION ntANStt ,V,A,SI
X-Y
GO TO (1,2.2,4),1

1 TRANS-EI(PIl(l/ll.O+EI(P(I(I)
GO TO 5

2 X-A-S-.(A-l.0)-1(+1.O
MI-X/l,aS(X)

CLlBOl23
C1I80124
ClIB0125
Cll8012b
Clitl0121
Clla0126
ClIB0129
(lIB0130
CLiBOBI
CLlB0132
CllBOIH
CLlBOIJ4
ClIB0135
(L1A013b
ClIAOIH
ClIBOl38
CLlB0139
CLlB0140
ClIBOl41
CL U0142
ClIBD143
CLlBOH4
Cl (B0145
Cl1B014b
CLlA0141
CLlR0148
ClIBOH9
ClIBOl50
CLlB0151
ClIB0152
ClIROlS3
ClIBOlS4
ClIB0155
ClIR0156
ClIB0157
CLlB0158
CLlBOlS9
CLlBOlbO
ClIBOlbl
Cl IBOltZ
CllB0163
ClI~Olb4

Cll~Olb5

TRA'ISOOO
TRANSOOl
TltANS002
TRANS003
TRANS004
TRANS005
TRANSOOb
TR_NS007
TRANS008
TRA~S009

TRAN5010
TRANSOll



X-Ml+A65 I XI - +11.01A)
GO TO tl,3,9,4),1

3 TRANS-XIII.O_X)
GO TO 6
TRANS-X/IOO.O
IFfTRANSI7,7,B
TRANSaIO.O"I-41
GO TU 5

8IFllwO-TRANSJlO,10,5
10 TRANS-l.0-10.0"(-41

GO TO 5
4 TRANS-SIN(XI+-2
5 RE TUR ..

END
/I OUP
-UElE TE TitANS
• SfOR( loiS UA TRANS
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TRANS012
fRANS013
TRANSOl4
TRANS015
TRANSOU)
TRA~5017

TltANS018
TRA'lSOI9
TRUIS020
TRANS021
TRANS022
TRA'lS02)
TRANS024
TRA'lSC2'i
TltANS026
TRA~S027

TRA"lS028

/I JOB ARSINQQO
/I FOR ARSINOC.l
·EXTE'lOED PRECISION ARSIN002
·UST All ARS(N003
.ONE WOKD I'IITEGERS ARSIN004

FUNCTION ARSr"llx) ARSINO(ll)
IF{X-I.OI),2,l ARS(NOOb

2 ARSlfII-l.5707963 ARSINOC7
GU TO 1 ARSIN008

3 ARS IN-I. 5101Q6 3-SQRT 11 • a-x I + ( 1. S 701288-0. 2121144-X-0. 014261+1(+1(-0. A.R S J NQOq
10181293+K+K+KI ARSINOI0

I RETUR"l ARSIN011
END ARSINOl2

/I aup ARSINon
-l}ElEfE AItSIN ARSIN014
+STORE wS UA ARSIN ARSfN015

II JOB
II Felt
-ONE WORD INTEGERS
-UST All
*(Xn"llOEO PRECISION

SUBROUTINE HATVJIA,N,6,M,OETMI
DIMENSION AI25 ,25 I ,A 125, 11 ,PIVOT (25), tPyOT I 251, INDEX 125, 25)
EQut VALENCE II ROW,JROWI , (I CLUM, JCLUM), 1AMAX, T, SWAP I
00 20 J-I,N
OETM-I.O

20 JPVOTIJJ-O
DO 550 I-l,flli
AMAX-O.O
aD 105 J-l,N
IF IIPVQT IJI -1 )60,105 ,60

60 DO 100 Kat ,N
IF IIPVOTIKI-1180, 100,]4,0

80 IFIA8SIAMAXI-A8SIAIJ,IOI185,lOO,lOO
85 lROW-J

IClUH-K
AHAX-AIJ,KI

I

MATVJOOO
HATVJOOI
MAlYJ002
HATYJ003
MATYJOG4
HATVJ005
HATYJ006
HA TVJ007
HATVJ008
MATYJ009
MATVJOIO
HATYJOll
HATVJOl2
M4TVJOI3
HATVJOl4
MATVJ015
MATYJ016
HATYJOl7
HATYJOl8
HATYJOl9
HATYJ020
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100 CONTINUE
105 CUNTINUE

I PVOTlIClUM '.1 PVOTf IClUMI +1
IF IlRlJw-ICLU"') HO ,2bO, 1"0

140 DE r"'.-OET'"
ou lOa L.l,N
SW ... p· ... IIROW,LI
1.( IROW.ll .... IICLU"'.U

200 ... flClUM,1I·SWA,P
(F("')2bO,2bO.210

210 DO 250 l·l.fiIl
Sw... P·SIIROW,lJ
SIIROW,l)·81IClUH,ll

250 8f1ClUH,U-SWflP
260INDEXlr,11-IROW

INOEX{ I ,2)·rClUM
P t VOl( I I·A IIClUM, IClUP'l1
OETM·OEnt.Plvorlll
AIIClUM, ICtUM) -1.0
00 3S0 l-l,N

3S0 AIIClU"',lI-A(IClU"',lIlPIVOHIJ
I F 1M 1380,380,360

360 00 310 L-l,'"
370 BIIClUM,U-BIIClUM,lI/PIVOrIII
380 DO 550 Ll-l,N

IF (Ll-IClUM) 400 ,550,400
400 r·AILl.lelUMI

A(ll,IClUMI-O.O
DO 450 L-l,N

450 A(ll,lI .... I11.U-AIIClU"',U.'
IFIM.S50.550.460

"60 DO 500 l-l.'"
500 Blll.l)-8111.ll-81IClU"'.U.'
5'50 CONTINUE

ou no 1-1,1'4
l·N+I-1
IF IINDEX ll, 11-1 NOEX II ,2)) b30. 710.b30

630 JROW-INDEXIl.11
JClUH-INDEXll,21
DO 705 K-1,N
SWAP-A(K.JROW)
A (K. JROW)-A (K,JClUMI
A(K.JCLUM)-SWAP

70S CONTI NUE
110 CONTINUE
HO IFIDETM-0.OOOOOlI750.750,7bO
750 DETH-O.O
760 RETURN

END
II DUP
-OHe fe MATVJ
-STORE WS UA ", ... TVJ

", ... TVJ021
MATVJ022
MA. fVJOZ3
"' ... TVJOZ"
"'ATVJOZ5
MoA fVJOZ6
", ... TVJ027
Mol fVJ028
MATVJ029
MA rVJOJO
HATVJ031
MAfVJOJ2
HAfVJOJ3
HATVJOH
MATVJ035
MATVJ036
MATVJ037
MATVJOJ8
MATVJ039
MATVJOlrO
MAT'lJOlrl
MATVJ042
MATVJOlr)
JIIIATVJOlrlr
MATVJOlrS
"'A rVJOlr6
"'ATVJOlr7
MATVJOlr8
MATVJ049
MATVJ05D
MATVJ051
MA rVJ052
MATVJ05)
HATVJ05lr
MATVJOSS
MATVJ05b
MATVJOS7
MATVJ058
MATVJDS9
MATVJCbO
MATVJOb 1
MATVJOb2
MATVJOb3
MATVJOb4
MATVJ065
MATVJ066
MATVJ067
MATVJ068
MATVJOb9
MATVJ070
MATVJ071
"'ATVJ072
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MAKeUP OF OA TA [lECK

THE DAT.A DECK FOR COBM MAY BE USED WlTH ONE ADDITION TO THE
CARD.

DEN - CALCULATES POSSIBLE OBSERVABLE VALUES OF THE SUFFICJENT
STATISTIC AND MAXIMUM LIKELIHOOD ESTIMATES FOR UNCONDITIONAL
ANAL YSI S

COU - CAlCULATES ALL POSSIBLE OUTCOMES FOR GJVEN SUFFICIENT
STATISTIC

PCOHB - CALCULATES PRODUCT OF COMBINATORIALS FOR A GIVEN OUTCOME
COMB - EVAlUAHS THE COMBJNAfORI1IL
MATVK - JNVERTS MATRICES UP TO 31 BY 31

COCBMOOO
COC81i4001
COCBM002
coe8MOC3
COC8"'004
COCBM005
COCBIi400b
COCBIi4001
COC6MOOB

THIS PROGRAM ANAlYZES I 2-2 CONTINGENCY TA8lES FOR COMMON EFFECT COC6M009
wITHIN TABLES USING 60TH NO-INTERACTION AND INTERACTION MATHEMATICAL COCBM010
MODELS 10NLY NO-INTERACTION FUR 1-11. POINTS ON RELATIVE LIKEliHOOD eoe6M011
GRAPHS OF " (LOGIT DIFFERENCEI FOR THEse TWO MODElS ARE LiSTED. COC6M012
OPTIONS ALLOW CONDITIONAL ANDIOR UNCDNDrTrONAl ANALYSES. wITH THE COCBMC'13
CONDITIONAL ANALYSIS t THE EXACT SIGNIFICANCE LEVEl IS GivEN FOR A COC6M014
SUPPLIED VALUE UF A IUSUAllY "-0), SPLIT INTO TWO ONE-SIDEO TESTS AND COC6MOl5
GIVING THE NUM8ER OF POINTS IN THE SAMPLE SUBSPACE WITH AT LEAST AS eDCBM01b
SMAll PROeftBllITY &.S THE ON: OBSERVED. COC6"'011

COC8M018
CON TROLeoc BM a19

COCBM020
COC6M021
eOCsMon
eOC6M023
COCB"'024
COC6"'025
coe6MC26
COC8M021
COC6"1028
eOC6M029
COCBM030
COC8"'031
COCBM032
CDCBMon
eOC8M034

1.TITLE CARU - 112Abl COCBM035
2.CONTROl CARD - 111,4X,I2,12X,13 t F4.21 COCBM036

11 - OPTION - 0 - UNCONDITIONAL AND CONDITIONAL ANALYSES eOCBM037
1 - CONOtTlONAL ANALYS IS COCBM038
Z - UNCONDIT I ONAl ANJ\lYS I S eOCBM039

12 - NUMBER OF 2-2 TABLES - MAXJMUM 15 COC6-M040
13 - NUMBER OF ITERAT[ONS ALLOWED IN UNCONDITIONAL ANALYSIS eOC6M041
F4.2 - VALUE OF A FOR TEST OF SIGNIFICANCE (USUALLY ZERO) COCBM042

3.DATA - OBSERVATIONS - ONE PER CARD WITH N THEN ,Y - FI~ST HALF OF ALLCOCBM043
TABLES, THEN SECOND HALF CDCRM044

4.99 IN COlS. 19-80 INDICATES END OF DATA, ANOTHER DATA DECK TO FOLLOWCOC8M045
98 IN COLS. 19-80 INDICATES END OF JOB, CALL EXIT AFTER THIS DECK CDCBM04b

5.REPEAT 1. TO 4. AS REQUIRED COCBM041
COC6H048

DIMENSION T[TLIIZI,Ylf21 eOCBMC49
COMMON NNI15 ,21 ,NR I1S t 2) ,NRI(15), IX(14), IZ ,NRJ IMMtMA,D, E,NRJJ ,RL (lCOCBMO.,O

121 J ,Al11211 ,C (21 tN2 tJZl ,Kll ,NR2115 I ,NR3( 15 I ,NL t T tHl21 tR,N t Nl,L91 21COCBM051
9B FORMATlbHOUSINGI4,lOH POINTS OFI4,23H IN THE SAMPLE SUBSPACE 1 COCBM052
91 FORHATt43HOMAXIMUM RELATIVE LIKELIHOOD OF NO EFFECT- Elb.8) COC13"'053
96 FORMA Tf 33HOI NCORREC T NUMBER OF OBSERVAT IONS I COCBM054

/I JOB
/I FOR
-ONE WORD l"4TEGERS
-EXTENDED PRECI S10N
-LIST All
-IOCS12501 READER 1
-WCSI1403 PIUNTERI
_",AIi4E COCBM
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C SUBROUTINES CAllED

L
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COC6M055
COCO"'05b
coe6H057
CUeeJlW58

FOCOCijM059
COCaMObO
COCBHObl
COCaMo6Z

R II, 2CuCaM063
COCBM064
COCBM065
COCBM066
GOCBM067
COC8M068
COC6"'069
COCBM070
coeR MOll
CUCaMon
COC8Mon
coe8M014
COC6M075
CDeBMon
GOe8MOn
eoe6"'078
COCa/".o 19
eOCBMl,)ijO
COC8M061
COCBMOBZ
COCBMOB3
COCaM084
COCBJlW65
COC8"'086
COeBM0157
CoeaMeB8
COCBMD69
CoeBM090
COCBMD91
CoeRMon
eOeB"'0'l3
eOC8",094
CoeOM095
eOCB",096
COCBM097
COC8""098
COG8M09Q
COC8MI00
COC6Ml01
COC8MIOZ
eDeRMI03
COCRMI04
eOC8Ml05
CDeBM 106
eOeBMI07
COCOM 106
Coe8M109
eOCtHHI0

I'll., .. IHldl NII,Z)

95 FORMATI39HOMU.IMUM LIKELIHOOD - HHERACTION MODell
94 FORMATl42HOMAltiMUM LIKELIHOOD - NO INTERACTION MODELl
93 FORMATl19HOMAXlMUM LIKELIHOODI
92 FORMATl23HOCONDlTlONAl lIKElIHOODI
CJl FORMATf21HOSIGNIFICANCE LEVeL - EIb.8,3H -Elb.8,3H H16.8,9H

lR A -FS.21
90 FORHAT l18X ,121
89 FORMAT114,4181
88 FORMATI13HOOBSERVATIONSII39H

II>
81 FORMATl43HOCONOITIONAl LIKeliHOOD - INTERACTION MOOELI
86 FORMATl4bHOCONOITIONAl L(KElIHOOO - NO INTERACTION MODEl)
85 FURMATl41HOCONOITIONAl RelATIvE LIKELIHOOD OF NO EFFECT- Elba81
84 FORMAH4HOA -IOE11.4/4H R _10Ell.41
83 FORHATlll,4XIZ,12X,13,F4.Z)
8Z FORHATllHllZAbt
81 FORMAHZFb.)}
AO FORMATllZAbl

L-BH_'
ZO H.EAOIl,80ITITl

READll ,d3INJ ,MA,Nl, T
NJ-NJ+l
GO TO 119,21,251,NJ

19 NI-}
NK-2
GO TO Z3

ZI NI-l
NK"'1
GO TO B

Z5 NI-Z
NK-Z

Z3 Jl-l
DO 1 J-l,Z
DU 1 lal,MA
READI L ,81) IYlIKI ,K-l ,ZI
NRII,J)-YlI2)

} NNII,JI=Yllll
READll,901ID
IFIID-9813,4,4

3 WRITEIM,9bl
b CAll EXIT
4 HM-MA-l

NH.J·O
NR.I JaO
DO 5 l-l,MA
NR.IIII-O
NR.J"'NRJ+NRII,ll
DO 5 J-l,2
NRIJ-NRIJ+NRll,J'

5 NRIIII-NRII I I+NRII ,JI
DO 1 1-1,121

1 Alll}--la5Z5+FLOATtII-O.OZ5
00 4Z JK-NI,NK
DO 30 KK-l,2
GO TO (43,lt41,JK
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43 GO TO 1441,-46I,I(K
41t M.--2.0

GO TO 415
46 R-ZeMA
45 GO TO IlZ,18I.Jl
12 WRlTEIM,82ITITl

WRITEI"".88)
D0291-1,HA

29 WRITEIM,89)1,I~N(I,JI,NRII,JI,J-1,21

18 IF(MA-IOIlO,lO,ll
11 WRtTEtM,82lTl TL

J 1-2
10 CAll oENIKK,JKI

X-Rllli
DO 16 (-Z,121
IFIX-RLC(1117,17,16

17 X-Rllil
16 (.ONTINUE

DO 2 1-1,121
2 Rlllla-RllJI-x

IF(M"'18,9,8
9 GO TO 126,32I,JI(

26 WRITEIM,921
GO TO 24

32 WRITEIM,931
GO TO 24

8 GO TO f33,34I,JK
H GO TO 127,281,I(K
27 WRITEIM,861

GO TO 2"
28 WRITeC"',871

GO TO 24
34 GO TO f3S,36) ,KI<
35 WRITEI"',9"1

GO TO ZIt
36 WRlTEIM,951
2" 11a-O

DO 13 K3-1,2
DO 14 l( a l,6
Kl-( IK3-11-6+ IK-l I I -10+11+1
1<2-IIK]-11-b+I<I-I0+ll

14 WR (TE 111,8"1 I All I) ,1*Kl ,K2 I, IRL IJ I,J-1<1,1<21
13 Il-l

GO TO 137,381,JK
31 WRITEIM,851RlIbll

WRlTE{M,91IE,H,T
WRITE(M,98)l9
GO TO 39

38 WRITEI"',91)R1l611
39 IF 11'414142,42,30
30 CONTI Nue
42 CONTINUE

IFII0-98120,6,20
END

II aup
-DelETE COC8M

I __~-

COC8Ml11
CO('8M112
eOC8Ml t3
COC8"114
COC8~115

COC8"116
COC8M117
COC8M118
COC8M119
(.OC8M120
(.OC8M121
COC8"122
CO(.SMI23
CO(.8"'124
('OC8M125
COC8M126
('OC8"'127
(.OC81'(128
COC8"IZ9
COC8H130
COC8MI31
COC8M132
COC8MIH
COCSM 134
COC8M135
(OC8M136
(0(.8""137
coe8M 138
(0(8"'\39
coe8H140
CO(.8M141
(.OC8"142
COC8Ml"3
coe8Ml""
COC8"145
(.0(,8"146
(.0(.81'1147
(.O('8~148

(,0(.8"149
(.0(.811150
CO(.811151
('0(.8M152
CO(.BM153
(,0(,81415"
(.O(.BM 155
(.OCBMI56
(.OC8M157
(.0(.8M158
(,0(.8"1159
COC8"160
eO(.8M161
(.0(.81'4162
(,0(.8"'163
(.OC8M16"
(.0(.8"1165
(.oe811166
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COCBMI61

// JOB DEN 0000
/I FOR DEN 0001
.ONE WORD I Pr4TEGERS DEN OOOZ
·ll Sf All OE~ 0003
·EltTENOEO PRECISION OEN 0004

SU8ROUTI HE DEN I KK, JK I DEN ODDS
DIMENSION S(HI,SZ131J,SS131,31),G(ZI,F(ZJ OE'lOG06
COMMON NN(15,ZI ,NRIIS,Z) ,HRII15J, IXIHI, II,NRJ,MlI4,M~,D,E,NRIJ,RUIOE'4 0001

IZI J ,AIII211 ,C 121,NZ ,Jll ,Kll ,NIlZ( 15) ,liR3(15) ,Nl, T,H( 2 ),R,N,tH,l9(210E~ 0008
GO TO I Jl,)Z I, JK DE'll 00l/9

31 IFIMMI7tll,2Z DE'll DOlO
ZZ GO TO IZ9,161,KK DEN DOll
Z9IFINN("'A,ZI-NRIIMAIJ)9,36,36 DE'" 0012
39 Kll-NRIOtA)-NNIMA,Z) OE"'I DOll

GO TO 3S Deli DOH
36 KlI-O DE'" DOl"
3S IF(NRIIMj,I-NNIMA,l))Z3,Z3,H DE'" 0016
Z3 JlI-NRIOUI DEN 0017

GO TO ZI) DEN 0018
Zit Jll-NN(Ml,lI DEN 0019
Z5 N-JII DEN OOZO

NI-Kll DEN OOZI
00 Z6 I-I."" DEN OOZZ
IF(NRIIII-NN(I,ZII37,37,38 DEN aDZ)

37 NR)(I)-O DEN 00Z4
GU TO 34 DEN OOlS

38 NR)II)-NRllll-NNII,21 DEN 0026
14 IFINIlIII)-NN(I,l1l27,Zl,Z8 DEN oon
21 NRZIII-NRII I) DEN 0028

GO TO 20 DEN 0079
Z8 NRZII}-NNI(,11 OEN 0030
20 N-N+NR2111 De", 0031

NI-HI+HR311) DEN 0032
Z6 COHTlNUE DEN 0033

NNI-INI+N+II/Z DEN 0034
NNZ-Nl+l DE" Od35
GO TO IZ DEN 0036

76 NNZ--NRII,11 DEN 0037
NNI-NR(I,ZI DEN 0038
IFINNZ-NRll,21+NNll,21177,lB,78 DEN 0039

77 NNZ-NRII,Z)-NNII,ZI DeN 0040
78 (FINNI-NNII,1I+NRI1,l1l19,19,80 DEN 0041
80 NNI-NNII,ll-NR(I,11 DEN 0042
79 DO 81 I-Z,M& DEN 0043

IFINNZ+NRII,llI82,83,83 DEN 0044
82 NNZ--NR II, II DEN 0045
83IFINNZ-NR(J,21""'N[J,21184,tlS,85 DEN 0046
84 NN2-NRII,ZI-NNII,21 DEN 0047
85 JFINNI-NRIJ,ZI181,87,86 OEN 0048
86 NNI-NRII,ZI DEN 0049
871F(NNI-NNII,1)+NRfl,I))8I,81,88 OEN 0050
88 NNI-NN(J,l)-NRII,l) DEN 0051
81 CONTINUE De", 0052

NNI-N/r41+NRJ+l DEN DOS]
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NN2-NN2+NRH 1
GU TO 12

11 NNl-( I+NRIJII2
NNZ-l
Nl a O
NaNRI J

12 lZ-tiRJ
NZal
CAll :OEF(KK)
D-C 111-eXP(R-hFlOAT (fZII-C 1.0+10.0--(-10) I
e-o.o
DO 68 1-1,2
UlIll-O
F I 11-0.0

68 HIII-O.O
GO TO (89,90) ,KK

89 ,1112-2
GO TO 91

90 H2 a l
91 DO 1 lal,IZ1

1 RUII-O.O
U-O.O
DO 3 I -NN2 ,HNI
ll-J-l
GC i)alZ
Gt21-N-Il+Hl
CAll COEF I KK I
DO " J-J ,HZ
IFICIJII4,4,13

13 19f2I-l9IZI+l
Z-C (J I-EX:p(R-r*G( J) 1
UaU+Z
IFtQ-ZI12,5,5

5 e-E+l
19t1l a l9111+1
GO TO 161,691,J

61IFIF1Jl-Z)70,10,71
69IFIFIJ1-1171,71,70
70 Hll'-Hlll+Z

GO TO 12
11 H121 a H121+Z
12 FIJJ-Z

DO 2 K-l,121
2 RL (KI-RltK)+C I J) -EXPtR_AIIK) *IGIJ)-FlOAr INRJ II)
4 CONTI HUE
3 CONTINUE

GO TO (93,1I,KK
93IF(H-"U-2-{HNI-NH21-1)7,1,1>

I> IZaNNI
N2"'1
CALL :OEF I KK I
Z_C 11) -EXP (R-T_FLOAT IIZII
U-U+Z
L9121-L9121+1
IFID-l)9,8,8

8 E-e+Z

DEN 0054
OE!rll 0055
OEN 0056
DEN 0057
DEN 0058
DEN 0059
DEN 0060
DE~ 0061
OEN 0062
DE~ 0063
DEN 0064
DEN 0065
OEN 0066
DEN 0061
OE~ 0068
DEN 0069
OEN 0010
OE~ 0071
DEN 0012
DEN 0073
OEN 0014
DEN 0015
DEN 0076
DEN 0077
DEN 0078
DEN 0079
DEN 0080
OE~ 00&1
DEN 0062
DEN 0083
OEN 0084
DE"'! 0085
DEN 0086
DEN 0081
DEN 0088
DEN 00&9
DEN 0090
OE~ 0091
DEN 0092
OEN 0093
DEN 0094
DEN 0095
DEN 0096
DEN 0091
DEN 0098
DEN 0099
OEN 0100
DE~ 0101
DEN 0102
OEN 0103
DEN 0104
DEN 0105
OEN 0106
DEN 01,:)7
oe" 0108
DEN 0109
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19111-l9111+1 DEN 0110
IFlFI1I-Z)71,H,15 DEN 0111

H HIlI-HIlI+l DEN 0112
GO TO 9 DEN 0113

15 HI21-HI21.Z DEN 0114
90010 J-ltl21 DEN 0115

10 RlIJI_RUJI+CIlleEXPIR.AIIJI.rtOUIIZ-NRJ)) OE"40116
7 00 21 J-I,121 CE~ 0117

21 RUJI--AlOGIRUJII OE"4 0118
E-E/U DEN 0119
DO 1'" 1-1,2 DEN 0120

7't HI I1-H(IIIU OEN 0121
GO TO 13 DEN 0122

32 GO TU 140,"'II,KK DEN 0123
"'0 00 42 J-l,121 DEN 0124

RlIJI-O.O OE'I 0125
DO 42 I-I,MA OE"4 0126
A-NNII,I).NNII.21-NRltll DEN 0127
a"FlOATINNII,ll-NRI (II ).EXPI All J II+FlOAT(NN( 1,2 )-NIl: I I I) I·EXPI-AltJDE"4 0128

II) DEN 0129
Cl--NIl:III) DEN 0130
SII 1.I-B .. SQRTf9.S- .... 0.A.CI) 112.0/A DEN 0\31
IFISIII)92,92,9'" OEN 0132

92 S( I )--25.0 DEN 0133
GO TO 42 DEli 0134

9 ... SIII-UOGISII)) OEN 0135
42 RL I J I-RL (J).SI t I.HDftT INRI t 111+AlIJ I.FlOATfNA.I l,ll-NA.I 1,211-FlOATI De~ 0136

INNII,I) ).UOGIl.O .. eXPI S t II+AltJIII-FlOATtNNII,2) I.AlOGll.0.EXPI S I IOEN 0137
Z)-AllJ))) DEN 0138

GO TO 33 OEN 013Q
41 M2-2-MA+l DEN 0140

Kl-l OEN 0141
00 "'5 J-l,121 DEN 014?
S2IM21-0.0 DEN 01lo3
GO TO 165,661,Kl DEN 0144

65 DO 43 l-l,MA DEN 0145
II-I+HA OEN 0146
00 51 K-l,2 DEN 01·47
IF INRI I ,KI )52,52,53 DEN 0148

52 CIKI--60.0 DEN 0149
GO TO 51 DEN 0150

53IFINNII,KI-NRII,KI15",,54,55 DEN 0151
54 CIKI-60.0 DEN 0152

GO TO 51 DEN 01'53
55 CIKI-AlOGIFlOATINRII,KII/FlOU(NN(I,KI-NRII,KIII DEN 0154
51 CONTINUE DEN 0155

S2(11-ICI1I.CIZIII2.0 DEN 0156
43 S21111-ICIII-C{Z))/2.0 DEN 0157

Kl-Z DEN 0158
66 00 ... 6 KKK-1,Nl OEN 01 'i9

00 "'7 1-1,1'42 OE~ 0160
SIII-O.O DEN 0lb1
DO "'7 K-I,H2 DEN 016Z

47 SSII,KI-O.O DEN 0163
00 4~ l-l,MA DEN 01b4
fI-r.MA DEN 0165
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S3aAllJI+S2(lI+S2111J DEN 0166
IFIA8StS31-60.0156,56,57 DEN 0161

5153-10.0"II0-53/A85IS3)1 DEN 0168
GO TO 58 DEN 0169

56 S3-EXP 1531 DEN 0110
58 S4ta-AlIJI+Sltll-SltllJ DEN 0111

IF(A8SIS41-bO.0159,59,60 DE"'! 0112
600 S4-10.0"110-S4/"e5IS~)) OE~ 0113

GO TO 61 DEN 0174
59 SIt-EXPIS41 DEN 0115
61 5 I I 1-nOAT (NRI I I I I-FlOAT ("'1"'11 1,11) _S3/11.0+S31-FlOUI NNt 1,21 )-S41 I 1DEN 01160

1.0+S41 OEN 0111
Sil I I aFLOATlHR I 1,1 I-NR( I,ll) -FlOUINNII, LII-S)I( 1.0+S))+FlOATlNNIIDEN 0178

1,21)-S4/11.0+541 DeN 0119
SI "'21 aSIM1) +S211 I I DEN 0180
SSI"'2,111-1.0 DEN 0181
SSfll,"'ll-I.O DEN 0181
SSt I, Ila-FlOA TtNNt (,11) -S3Ill.0+S31/11.0+S3I-FlOATI NNI 1,21 )-S41( 1. DE'" 0183

10+S41/11.0+S41 OE~ 0184
SSIIl,III-SSII,I1 DEN 0185
SS II, I r) --FlOAT I NNII ,111-S)/11.0+Slllll.0+S31+FlOATI NNt 1,2) ) -541( IDEN 0166

1.0+S"II(I.0+S41 OE~ 0181
44 SSIII,I)-SStI,I1I DEN 0188

CAll "'''TVKISS,'''2,S,1,DETI OE"'40189
00 48 1-1,"12 DEN 0190

4d S2111-S1111-SI11 DE"'! 0191
00 49 )-1,142 DE ... 0192
IFIA8SISIIIIS1II))-0.DODI149,49,4b OEN 0193

49 CONTt1'ltUE DEN 0194
GO TO 50 DEN 0195

46 CDNTlNUe DEN 019b
50 RllJ)-O.O DEN 01')1

00 45 l-l,MA DEN 0198
II-I+MA OE~ 0199
A-AlIJ)+SlIIJ+S2flll DEN 0200
IF(A8SIAl-bO.Olb3,63,64t De,.. 0201

64 Aa 25_A/A8SU) DEN 0101
Kl-l DEN 0203

638--A1IJI+S2(1)-S2ffll DEN 020""
IFfA8SIB)-60.0145,45,62 DEN 0205

602 8-25-B/A8S181 DEN 02060
Kl-l DEN 0201

45 Rl (J) aRll J I +FlOAT I NR I I ,1) 1-A+fLOAT I Nlltll t 211-8-FlOATI NN I 1,1.1 )-ALOG( DEN 0108
11.0+EXPIA))-FLOAT(NNII,2))-ALOGll.0+EXP(811 DEN 0209

J3 RETURN DEN 0210
END DEN 0211

II OUP OEN 0212
-DElETE DEN DEN 0213
-STORE WS UA DEN DEN 0114

II JOB
II FOR
-ONE WORD INTEGERS
-LIST All
-EXTENDED PRECISION

SUBROUTI NE COEF I KK J

COEFOOoa
COEFOOOI
COEFOOa2
COEFaOO)
COEF0004
COEFa005
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COMMON ,..N 115 ,ZI ,Nit 115 ,Z) ,NRI C15), U (141, IZ ,,..RJ ,"IIt,lIIa.O, E,"'R IJ ,RL (lCOEF0006
lZll ,Al (lZ1 I ,C IZ) ,HZ, Jll,Kll ,NR2(15) ,NRl(15) ,"'l, T,HIZI,A. ,N,Hl, 191 21COEF0007

IF(IIII1111,9,10
10 GO TO t5,61,KIC.

5 00 Lit J-L ,"12
lit CtJI-O.O

JZ-IZ-Jl1
KZ-II-KIl
IXl-O
DO 1 1-1,111111
1X1-UL"NRlt I 1

L IXIII-NR3(1)
IFIU1-JI126,12,lZ

26 DO 19 l-l,MM
I Xl-aU"NRZ 1II-NR1II)
Ix I I) -NRZ (I J
IF (I Xl-Jl) 19,12,18

18 lXfll-JI-IX1"NR2111
IXI-IXI-NRZIII .. IXIII
IF II XIII-NR)( 1114, lZ,12

4IXI-IXI-UIII"NR3111
lXIII-NRlfil
GO TO 12

19 CONTI "'UE
GO TO 1

lZ UO 15 J-l,H2
15 CIJI-CIJ)+PCOM81IXl.JI

JK-O
002 t-l,MM
IFlrX( r I-NR2(1) n,l1 ,11

3IFIKI-IXl-Llll,23,Z3
23 txfll-Url'+l

lXI-I xl"l
GU TO 12

11 IFIIXIII-NR3(1))2,2,24
24IFII-"MI17,Z,2
17IFllxll+lI-NRZII"I))ll,34,34
l) IJ-Jl+IXCI)-IXl-NRllll-1

IFIIJ+JKI35,35,28
28 DO 16 J-2,r

IF II XI J-II-NRZ (J-L I )21,16,16
21IXI-IXl-IXIJ-1)+NR2IJ-11

I J-IJ+I Xl J-L J-NRZIJ-L I
IXIJ-LI-NR2lJ-II

16 CONTINUE
)5 IFIIJ120,21,21
2L IFllJ-NR2III125,2,Z
25 (FIIJ-NR3111129,22,22
20 lFII-1129,29,30
3000 31 J-2,1

II-I-J+L
IF( IX( II I-NR3111IHJ-l')),32,32

32 IXL-IXI .. rJ
IXI II J-IXIIII .. IJ
GO TO 29

33IXl-IX1-lX(fl)",..A.)IIII

caEFooeR
CaEF0009
COHOOID
COEFOOII
COEFOOIZ
COHOOl)
COEFOOl4
CaEFOOlS
COEF0016
COEFOO I 7
CDEFOOIS
COEFOOl9
CDEFOOlD
CDfF0021
C.OEF002Z
CaEFOOZ3
C.oEFOC24
COEF0025
COEF0026
COEFOon
COEFOOZS
COEF0029
COEF0030
COEF0031
COEF0032
COEFOO))
COEF0034
COEF0035
COEF0036
COEFOOl7
COEFOOlS
COEFOO)9
CDEF0040
COEF0041
COEF0042
COEf004)
COEF0044
COEF0045
C.OEF0046
COEF0047
COEFOD48
COEF004Q
COEFOOSO
COEFOOSl
COEF0052
COEF0053
COEF0054
COEF0055
C.OEFOD5b
COEF0051
COEF005S
COEF0059
COEF0060
COEFOO6l

- -------
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tJ-IJ+lxtIII-NR31IIJ COEF0062
H Utlll-NR)t111 COEFOOb3
29 I J-NRl t I) COH0064
22IXI-Ul-lXlllt·tJ COEF0065

IXIII-IJ COEfOD66
H J"-J"+IXIJ)-NR31J) COHOOb7

2 CONTlNUE COEF0068
GO ro 7 COEF0069

9 C 111-COM8INNll,l) ,lll-COMBtNNCl,lJ ,NIH (ll-ll» COEF0070
C(2) -COMB U"'N tl ,l), Ill-COMBlNN( 1,1 J ,NRI (1 )-Ill COH0071
GO TO 7 COEFoon

6 ((1)-10.0--1-301 COEFOOH
DO 8 I-I,M' COEFOOH

8 C 111-: (1) -COMB INN (1,11 ,NRII, 1) -NRJ+ Il) -COM8 ("'IN ( I, 2) ,NRI 1,21 +PiRJ-IlCOEF007S
11 COEFOD76

7 RE TUR~ COEF 0077
END COEF0078

II DUP COEF0079
-UELE TE COEF COEFOoao
-STORE 'IS U' (OEF CDEFOOSl

/I JOB PCOHeooa
II FOR P(OMB001
-ONE WORD It'HEGERS PCOMBD02
_1I ST All PCOMBOO]
-EXTENDED PREC r SION PCOMB004

FUNC fI 0"" PCOM~ II X3,I J) PCDMB005
DIHENSION lXIl41 PCOMBD06
COMMON "'1"'115,2) ,NR (15,2) ,NRI (151 ,IX21 H), Ill,HRJ, MM, "',0, E,NIt IJ ,RlPCOM80Q7

1 (1211 ,Ullll I ,C 121,"'12 ,Jll ,Kll ,NR21 151 ,NR3IU) ,NL, T,HI21 ,R,N,Nl ,l9IPCQP4B008
121 PCQM8009

GO TO 11.~I,IJ PCOM8010
Ill-I II PCOP4BDll

lXI-IX) PCOM8012
00 5 1-1,MH PCOHB013

5 (XIII-IXlIII PCOHBOllt
GO 70 6 PCOM8015

4 Il-N-11l+Nl PCOH8D16
t Xl-N-JZ1-1 X)+N1-IUl peOM8D17
DO 7 t-l,MM PCOH80t8

7IXIII-NR2III-rX2(1)+NRHI) PCOM8019
6 PCOMS-COMB (NNI MA, 11,11-1 Xl) -COM8 CNNI MA, 21 ,NltI IMA I-IZ +IX 11-lO.O"I-PCOM8020

1301 P(OMR021
DO 2 l-l,MM PCOMBD22
PCOM8-PCOM8-COMB INNII,II, IXII)) -COM8(NN( 1,2) ,NRI II)-IX( I) I PCOMB023
IFIPCOMijI3,3,2 PCOHB024
CON TJNUE PCOHBD25
RETURN PCOM8026
END peOHB027

/I OUP PCOHB028
-OELE TE peOHB peOHB019
-S fORE WS UA peOM8 PCOHBD30

II J08
II FOR
-ONE WORD UHEGERS

eOM80000
eOM80001
COH80002
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-u Sf AU
-EXTE,..DED PRECISION

FUNCTION COMBIN,")
COMB-l.0
IFtN-III)2,I,J
IF 1M 12,1 ,It
COMB-O.O
GO TO 1

It Nl.M
IFtM-N/Z)5,6,6

5 Nl-N-M
6 MI-NI+1

DO 7 I·Ml,N
7 COMS.::mt4S-FLO... Tlll/FlO... TII-Nll
I RE TURN

E.D
/I CUP
-DelETE COMB
- STORE wS UA CO""

II JOB
II FOR
-ONE WORD I~HEGERS

-U Sf AlL
-EXTENDED PREC I SIaN

SUBROUTINE "ATYKI"',N,B,M,OElMI
DIMENSION "'Ul ,lI) ,Btll,l» ,PIYOlU11, IPVOTe J1), INOEXI31, lI)
EQUI Yo\lENCE (I ROW, JROW), t lClUM, JCLUIiU, I AMAX, l ,Sw"'P I
DO 20 J·I,N
OElM-l.0

20 IPYOTeJI·O
00 SSO )·I,N
"'M"'X·O.O
00 105 J·l,N
IF IIPYOTe J) -LJ 60,105,60

60 DO 100 1<·I,N
IF I (PYOl IK )-1180, 100,HO

80 (FI&8SIAM"'XI-ABSI&(J,1<11 )85,100,100
85 I ROW-J

IClUM·1(
AMAX·AIJ,K)

100 CONTINUE
105 CONTINUE

I PYOT I (elUMI at PYOT( lClUM) +1
IF IIR0w-lClUM) 140 ,260, lltO

140 DETM·-DElM
DO 200 L·l,N
SWAP· ... fIROW,l)
... t IROw, U • ... IICLUM, 1I

ZOO AII(LUM,U·SW"'P
IFfM)Z60,Z60,ZI0

210 00 250 L a l,M
SwAPaBIIROw,LJ
8 f IROW ,U a8 IIClUM, U

250 6I1ClUM,U·SW"'P
260INDEXfl,IJ·IROW

tOM80003
COMB0004
(OM80005
(0"80006
COM80007
COM80008
COM80009
(OM80010
COM80011
(OM60012
(OMBOOI3
COM60014
(OM8001S
COM80016
COMB0017
COMB0018
(0"180019
(OM80G20
COM80021

MATYKOOO
MATYKOOI
MATYKOOZ
MATYK003
MAlYK004
MAlYKOOS
MATVKOOb
MA TYKOC 7
MAlYK008
MATYK009
"AlYK010
"AlYKOll
"AlYKOI2
MATYK013
MATYKOH
MATYK01S
MAlYK016
MATYKOt1
MATYK018
MATYK019
MATYK020
MATYK021
MATYK022
MATVK023
MATYK024
MATYK025
MATYK026
MATYK021
MATYK028
MATYK029
MATYK030
"ATYK031
MAlYK032
"ATYKOH
MATYKO)4
MATYK035
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INOEXt I ,21-ICLUM
PI VOl( I J.A f ICLUM, ICLUM)
OErM-OETM.PI VOl( II
A IICLUM, ICLUM) -1.0
00 350 L-l,N

350 AllCLUM,U-AIICLUM,U/PIVOTfll
IFtMI380,380,360

360 DO 370 L-l,M
370 81ICLUM,L1-B I ICLUM,L1/PIVOTf I)
380 00 550 Ll-l,N

IF I Ll-ICLUM'400",O,ltOO
400 T-AILl,ICLUMI

AfLl,ICLUMlaO.O
00 4'0 Lal,N

450 AILl,lJ .... ILl,U-AtICLUM,U.T
IFIM)5S0,SSO,460

460 00 500 l-l,"
5008ILl,L1·BILl,1I-BfICLUM,U·T
SSO CONTl~UE

00 710 l-l,H
l·N+l-1
I F I I NOEXI l, 1) -INDEX I L ,211630,110,630

630 JRQW-INDExtl,U
JClUM·INDEXll,21
00 105 l(-l,N
SwAP.AIK,JROWI
A IK, JRDWI -A I K, JClUMI
AtK,JCLUMI-SWAP

705 CONTINUE
710 CONTINUE
140 IFIOETM-0.000001J750,150,760
750 DETM-O.O
760 RETURN

END
II QUP
-OELETE I14ATYK
- STORE WS UA MATYK

MATVKO)6
MATVKO)7
"ATYKO)8
"ATYK039
MATYKOI,O
MATVKOl,l
MATYKOl,2
MATVKOI,)
MATVKOI,I,
MATYKOl,5
MATVK046
MATYKOl,7
MATYK048
MATYK049
MATYKOSO
MATYKOSI
M'" TVK052
M... TVK05)
M"TVK054
MATYKOS5
MATYK056
MATYKOS7
"ATYKOS8
MATVKOS9
MATYK060
MUVK061
MATVK062
MATYK06)
MATVK061,
MATVK065
MATVK066
MATVK067
MATVK068
MATVK069
MATVK070
MATVK071
MATVK072
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DI/llENSION YIn ,21 ,AII1ZI) ,Rl (1Z1), TI Tll 1ZI. 1114)
89 FORMATfI4,"181
88 FORMATl11HOU8SERVATIONS/139H

1))
87 FORMATt20HO::HI-SQUARED VAlue- E16.8)
86 FORMAT(ZlHOAPPRQXIMATE LIKeliHOOD)
85 FORMATI47HOAPPROXIMATE RELATIVE LIkELIHOOD OF
84 FORMATl4HOA -IOEI2.4I4H R -10EI2.41
83 FQRMATtlXlZI
82 FORMATflH112A61
81 FORMATI2F6.1,66X,I21
80 FORMATI12A61L-.

M-5
6 REAOll,80)TlTl

REAOIl,81)NI
DO 5 1-1,3

5 REAOll,8IlfYlfl,JI,J-l,21,IO
Za ntI,ZI+YlfZ,21
WRlTEIM,82IT1TL
wRITEIM,881
DO 11 K-l,2
00 11 J-I,2
l-II(-II-Z+J

11 11(I)-nIK,JI
I-I
WRITEIM,89II,11
WRITEIM,86J
DO 4 t -1,121
Al (11--1. SZ!hFlOATlI) -0.025
x"EXPf2.0-Al1111
A"1.0-X

APUKDOO
APUK001
APlIK002
APL IK003
APU K004
APll K005
APLI K006
APLlKOC7
APlIK008

THIS PROGRAM LISTS POINTS ON THE APPROXIMATE LIKeliHOOD FUNCTION APlIK009
ASSUMED WHEN /llAKlNG AN ASYMPTOTIC CHI-SQUARED TEST OF INDEPENDENCE ON APUKOIO
A 2-2 CONTlNQENCY TABLE. THE CHl-SQUARED VALUE FOR THE NUll-HYPOTHESISAPlIKOII
OF INDEPENDENCE 15 ALSO CIVEN. APlIK01Z

APUKOD
/llUEUP OF DA fA DECK APUKOl4

I. TI TLE CARD - (IZAb) APLlK015
Z.CONTROl CARD - (IXIZ) APLlK016

IZ - 02 APLlKOl7
3.DATA - TWO CARDS EACH WITH N THEN Y IZF6.31 APLIKOl8
4.99 IN COlS. 79-BO INDICATES END OF DATA, ANOTHER DATA DECK TO FOllOWAPLIKOl9

98 IN COlS. 79-80 INDICATES END OF JOB, CAll EXIT AFTER THIS DECK APlIK020
5.REPEAT 1. TO 4. AS REQUIReD APlIKOZI

APll K022
APlIK023
APUK024

Nfldl R(ldl NII,Z) RfI,2APLlK025
APl I K026
APUK027
APUK028

NO EFFECT- El6.81 APlIK.OZ9
APlIk030
APlIk031
APUK03Z
APUKO))
APlI K034
APlIk035
APlIK0'36
APLIKOH
APLIK038
APUk039
APll k040
APLIK041
APL (K042
APll K043
APlI K044
APllK045
APlIK046
APlIK047
APlIK048
APL IK049
APl (K050
APlIKOS}
APll K052
APl I k053
APLlK05"

II JOB
II FOR
-UNE WORD II'HECER S
-liST ALl
-EXTENOED PREC I SinN
-IOCS(2501 READER I
-IOCSI!tt03 PRINTER)
-NA"E APUK
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
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8-X-fYlI1,1)+ll+Ylt2,11-l APlIK055
C--X-'I'111,1)-Z APlIK056
IFIAIl5,lb,l5 APLIKOH

16 0--C/8 APlIK058
GO TO Z APlIKD,9

15 O-I-8+SQRl(B-e-"'.O-A-t1112.0/A APLIKOIiO
IFIOI1,!,2 APllKObl

1 O-«-8-S0Rl(S-S-"'.0-A-CIIIZ.O/A APlIKOb2
If 1019,9,2 APLIKOb)

9 RlIll-O.O APlIKD61t
GO TO .. APlIK06S

2 Ol-O/Yltl,lI APLIKObb
0-0-Yltl,2) APlIKO£,1
IFIYlI2,ll-O)9,9,12 APlIKOb8

lZ IFIYlIl,11-Ylll,21-019,9,13 APlIK069
13 IFIYlI2,11-YlIZ,ZI+019,9,lIt APlIK070
14 It.U I I ~-O. 5-0-0-ll.0/10+YlI1 ,11 1+1.01 (YlIZ, 21-01+1.011 YlI1, ll-Y It l,APlIKOl1

121-0 I + 1. all YIIZ, 1 I -Yl t2 ,21 +0 II +AlOGt 01-« 1.0-011/X/I Ol+x-Ol-x I"ZI-APLlK072
ZO.5 APll K073

IFII-6111t,l1,4 APLlK014
17 AZ-O-O-II.O/IO+Ylll ,2) 1+1.01 CYl12,Z )-OI+l.O/lylt 1, II-nil, 2 I-OI+l.APl IK015

lO/(YllZ,ll-YltZ,ZI+O) APlIK076
4 CQNl(NUE APlIK017

X-Rltl} APLlK078
DO 19 1"2,121 APLlK019
IFIX-RU()118,18,19 APlIK060

IB X-RU I) APUK081
19 CONTINUE APUKOB2

00 20 1"1, 1Z1 APlIKOS]
20 RUII-RlIII-X APlIK064

12·0 APlIKD85
00 1 1-1,2 APlIK086
00 8 K"1,6 APl (K081
J-(II-II-b+(K-11)-10+12+1 APl(KD88
U-III-11-6+KI-I0+12 APl(K089
WR I T[ 04,8"'11 Alill 1 ,II-J,lll, (RUJl) ,JI-J,lll APlIK090
12-1 APLlK091
WRITEIM,851RlI611 APlIKOn
WRITEIM,81IA2 APLlK09]
Ifllo-9813t3,6 APlIK094

3 CAll EXIT APlIKO?5
END APLIK096

/I OUP APlIK097
-DelE TE APLI K APlIK098
-STORE WS UA APUK APlIK099

"IS UA REA02 READ2061
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UNK CAlleO

SUBROUTINES CAllED

MAKEUP OF DATA DECK

BEIc..2 - PEA.FOR"'S CANONICAL ANALYSIS

RESPONSE SURFACE ANAlY'SIS USING THE BINOMIAL DISTRIBUTION

BO~T2 - CALCULATES NORMAL ORTHOC.O"4AL POLYNOMIALS
BlE2 - CAlCUllHES MAXIMUM LIKELIHOOD ESTIMATES OF

PARAMETERS USING LEAST SOUI\RES INITIAL ESTIMATES
114 ATV - INVERTS MATRICES UP TO IZ BY 12
ClrB - :UCULATES RINOMII\l lIKEl..lHOOD "FOR GIVEN PARAMETER VAlUES
BLOF - CALCULATES NON-REGRESSION ENTRIES IN ANOVA TABLE E.G.lACK OF

FIr
CY'''Z - PERFORMS INVERSE LOGIT TRANSFORN"'ION
C"NZ - OIAGONALllES MATRICES
JAC08 - :AlCUllTES EIGEJrr4VI\lUES A"iD EIGENVECTORS OF DIAGONAL MATRfCES
CBRS2 - CALCULATES POINTS ON RE-SPONSE SURFACE CONTOURS

BRSl2000
BRSt20Cl
8RSl2002
8RSl200)
BR Sl2004
8RSl2001j
8R Sl200b
8RSl2007
BKSl2008
8A. Sl2009
8RSL20I0

THIS PROGRAM AN&.lYlES OUA SIMll"R TO THAl FOR 8DX2 BUT ASSUMING A8RSl2011
IHNOMIU PA.08A8IUTY DISTRI8UTION WITH NO TRANSFORMAlIO,.. PARAMETERS 8A.Sl2012
t:.STlMATED. TIiE :ORRESPONOING LDGIT NORMAL THEORY ANOVA IS ALSO PR[~TEDIH(Sl2013

lluT. IF POW!::R TRA"'SFClMMATIONS Of THE INDEPENDENT VARIABLES ARE 8RSLZOl4
SUPPUED, THE COMPLETE ANAlysrS IS DONE FOR BOTH UNEAR AND NONUNEAR BRSl2D15
MODelS AS IN 8011:2. 8RSl2016

BRSl2017
BRSL201li
BRSl2019
BR Sl2020
8RSl2021
BRSl2022
BRSt 2023
8RSl2024

THE COEFFICIENT BRSlZ021j
BRSl202b
8RSl2027
8RS12028
BRSt2029
BRSl2D3D
BRSl2034
BRSl2031
8RSl2032
BRSl2033
BA. Sl2031j
BRSl2036
BA.St2037
BA.Sl2036
BA. Sl2039
BRSl2040
BRSl2041
8RSl2042
BRSl204]
BRSl2044

VARIABLES - IF BlANK.BRSl2045
BRSl204b
8RSl2047
BRSl20108
BRSl2049
BRSt2050
8RSl2051
8RSl2052
BRSl2053
8RSl2054

II JOB
II FOR
_lI Sf All
-ONE WORD INTEGERS
-EXTENDED PRECISION
-IOCS12501 READER)
-WCSCHOl P~IP'HER1

-NAME BRSl2
C
C
C
C
C
C
C

I.TITLE CARD - IIZ-'6)
2.CONTROl CARD - 1I1.2IZ,F8.b.2F5.3,13)

II - OPTION - 0 - NOTHtNG
I - PRINT ITERATED VALUES OF COEFFICIENT PARAMETERS

12 - NUMBER OF TREATMENT COMBINATIONS - MAXIMUM 30
12 - NUMBER OF OBSERVATION SETS - MAXIMUM 4
f8.6 - CONVERGENCE CRI fERION
2F5.3 - POWER TRANSFORMATIONS OF I~DEPENDENT

OMITS THIS ANAlYSIS
13 - NUM8ER OF I fERA TI ONS ALLOWED

C 3. TREATMENT COMBINATIONS IN PAIRS 1l6F5.3)
C It.DATA - SETS Of OBSERVATIONS FOR EACH TREATMENT COMBINUIDN
C ONE SET PER CARD WITH NAND Y' ALTERNATelY' 18F6.31
C 5.99 IN COlS. 79-80 It-tDICATES END OF DATA, ANOTHER DECK TO FOLLOW
C 98 IN COLS. 79-80 INDICATES END OF JOB - CALL EXIT AFTER THIS DECK
C 6.CONTROl CARD 112F6.21
C IOF6.2 - 10 CONTOUR LEVelS AS PER CENTS, 5 BELOW AND 5 ABOVE THE



CENTRE
ZF6.2 - '2 FACTOR LIMITS IN UNITS OF INDEPENDENT VARIABLES

7.REPEAT 1 TO 6. 4S REQUIRED
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BRSlZ055
BRSl2056
BRSl2057
BRSl2058

DIMENSION VI 181 ,88(61 ,SSY5161, 1516. ,XlI2) ,81161, SSYN5161 ,B3161 ,816BRSl2059
11 BRSlZ060

COHMO'" VIIZOI ,Rt 1201,1141 3':>,6,ZI, TI61,8""16,21 ,N, (REP, TITl1121, 10. XXBRSlZ061
Ie 7) ,Si)15I,A3{ZI ,E,0,X(30,61 ,"'N,NI ,B2161 ,G131 BRSl20bZ

96 FORMATl3bHOBIJI COEFFICIENTS IN ORIGINAL UNITSII6El"i.61 BRSl2063
95 FORHATllXZFB.3,8Fll.ZI BRSl20b4
90 FORMATI2IHO-.- VARI4BLE5 FITTEOI14X1HX16XZHXlIOXlltI8HOBS. SETI2,llXBRSl2065

III BRSlZObb
89 FORMATI54HOPQWER TRANSFORMATIONS OF INDEPENDENT VARIABLES - Al -F8BR5lZ067

I.4,bH .602 "F8.41 BRSlZOb8
88 FORHATlI8HOBlJI COHFICIENTS/IH06EI5.6/17HOlOG LIKelIHOOD -EI5.61 BK5l2069
87 FORMA T1l7HOANo\L VS I S OF VAR lANCE TABlE/9HO SOURCE lOX 7HlOG MlR9X8HlBR SlZ(l70

lOG R pn I BR5ll071
85 FORMATl66HOINCORRECT NUMBER OF OBSERVATIO~ SETS - SKIPPING TO NEXTBRSl2072

I DATA DECK I BRSlZ073
84 FORMATI16F5.31 BRSl2074
83 FORMATII1,212,F8.6,2F5.3,l31 BRSl2075
8Z FORHATllHllZA61 BR5lZ076
81 FORMATI8F6.3,30x,l21 BRSl2077
80 FORMATlIZA61 BR5lZ078
77 FORMATl13H TREATMENTS 2E16.61 8R5l2079
93 FORMATI13H REGRESSION ZE16.61 BRSlZOtiO
76 FORHATI13H LINEAR 2El6.61 BRSlZ081
75 FORMATI13H Xl LINEAR ZEl6.61 BR5L1082
74 FORMATl13H XZ LINEAR 2E16.61 BRSL2083
73 FORHATI13H QUADRATIC 2El6.61 BRSlZ084
72 FORHATIUH Xl QUAD. 2El6.61 BRSl2065
78 FORI1ATl13H x2 OUAD. 2El6.61 BRSl20B6
79 FORM4Ttl3H Xl - xl lE16.61 BIotStl087
92 FORHATl13H LACK OF FIT ZE16.6) BRS1208B
94 FORHATI13H REPLICATES E16.61 BRSl2089
f)7 FORMATt13H LIKeliHOOD EIb.b} BRSL2090

LaB BRSl2091
Ma5 BRSl2092

7 READll,80IHTl BRSL2093
E-O.O BRSl2094
DO 55 t-l,120 BRSl2095
RIII-O.O BR5l2096

55 VIII-O.O BRS12097
READ I L, 831 MN ,NI, I REP ,0, A3 ,N I BRSL2098
N-NI-IREP BRSt2099
READe l ,84) I I we I ,J,ll ,J"Z ,3}, I-I ,NIl BRSt2100
DO 3 I-IINI BRSl2101
11411,1,11-1.0 BRSl2102
W(I,4,II=wll,2,1)-W{I,2,11 BRSl2103
wII,5,llaW{I,3,II.WII,3,11 BRSlZI04

3 WII,6,1I-W(J,3,1I-WfI,2,1I BRSl2105
1"'0 8RSl2106

22 1"'1+1 BRSllI01
REAO{l,81}Yl,IO BRSl2108
IFIIO-9819,23.23 BRSl21G9

9 IR'"Z-IREP BR5l2110
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OU 24 1I-1,lR,2 B~Sl2111

K-Nl-nl-1l/2+1 BRSl2112
iltlO-V1lll+11 BRSLZl13

24 VIK)-nIlD BRSL2111t
DO 29 J-l,b BRSL2115

Z9 Xll,J)-WII,J,l) 8RSLZllb
GO ro 22 BRSLZ1l7

23 ~1I2-I-l BltSLZ1l8
IFINI-N2)2,",Z BRSLZll<)

2 Will TE 1"',851 BRSLZIZO
IFII0-9817,6,7 BRSLZ121

6 CALL EXI r 8RSL212Z
" N-NI-IREP BRSLZ12]

WRITE("',BllfJTl BRSlZl2lr
WRITEIfl4,90Ill,l-l,ltl BRSLl125
005\ l-l,Nl BRSlZ126
DO 19 J-l,Z BRSLZIZ7

19 XIIJI-XII,J+ll BRSLZl18
NZ-Hl+1 BRSLZIZ9
N3-NI-Z+1 BRSLZ130
NIt-Nl-].1 BRSl2131

54 "RI TE IM,951 Xlii) ,Xl (ZI ,Y II) ,RII I ,Y IHZI ,RINZI ,YIN]I ,RlH)) ,Y(NItI ,RlNBRSlZI32
HI BRSlZl33
00 14 KK-I,Z BRSl2131t
CAll BORT2U,l,KKI BRSl2135
00 5 JJ-l,6 BRSlZ136
l(JJI-O.O BRSl2137
DD511-I,Nl 8RSLZ138
005 Kl-I,JREP 8RSl2139
K-IKl-1' -Nl+ II BRSlZ140

5 rtJJI-TIJJI+RflO-XIII,JJ) 8RSl?141
IFI"N)lZ,13,12 BRSlZ14Z

IZ wRITElM,821T1Tl 8RS12143
GO TO 113,151,KK BRSlZ144

15 WRlTElM,891A3 BRSlZ145
13 CA.ll BlE2l8t15,OI .8RSlZ146

0033 1-1,6 BR$lZI41
B411,KKI-8111 BRSlZ148

3383111-BZIII BRSlZ149
S-ClFBIR) BRSl2150
SN-ClF8IB21 BRSlZ151
WRITEIM,8818,S 8RSl2152
DO 1 r-2,6 BRSlZ153
15111-1 8RSlZ154
CAll BLE2(BB,15,ll BRSlZ155
SSYN5111-ClFBIK21-SN 8RSL2156

1 SSY5111-ClFR(RBI-S BRSl2157
I5111-Z BRSLZ158
15121-3 BRSL2159
CAll 8lE2188t1":i,Z) 8RSLZ160
SS4-CLF81B81-S 8RSLZ161
SSH4-ClF8lBZI-SN BRSL21bZ
15111-4 BRSLZ163
15IZ)-5 8RSLZ164
CALL 8lE2IBB,I'5,2) 8RSl2165
SSS-ClFBIBG)-S BRSlZlbb
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SSN5-:: IF BI 62 I-SN
00 11 I-Z.6

11 1511-1l-f
CAll 8lE2(68.I5,51
SS3-ClFBI861-S
SSN3-ClF& (81 I-SN
00 28 J-l,l
B8111-8111
00211-1,5
88 t 1+ 11 -6 t 1+1 ) I SO II J

2188111-BBI1l-ABll+1I-XXIII
88 161 a86 I 6 JI SO 1111 SO 121
88121-88 121-8814)-XXI6 I-A6(6) -XX121
88131-0Bt 3)-B8151-XXtll-BBt6 )_XX( 1)
B8 111-08111 +8BI41-XX I11-U(b)+BB(5)-XXI21-Ulll+88Cb)-XXlll-U( 2)
CiU TO (8,10),J

ts wRITEIM,96IBA
00281-1,b
Bl (I )-88111
B411 ,KK)-B811)

28 811laB31 ()
1000 31 1-1.b
31 8111-Bl (II

SSl-BlOF 12 ,IB .KI()
SS6-BlOFIl,Bl,KK)
ssa-8l0F(4,B,KKI
SSNZ-BlOF 15,BR,KK)
SSN6-BlOF 16,8B ,KK 1
WRJ TElM,8ZI Tl Tl
GO TO (30,3ZI,I(K

)Z WRITEIM,d9)A)
30 WIUTEIM,811

WRI TE 1M, 711 SSb.SSNb
hR I TE I '1. 931 SS) ,S SN)
WR I TE I M, 761 SS4,SSN4
WRI TE 1M, 151 SSY51Z1 ,SSYN5IZI
WRI TE I "4, 741 SSYS 131 ,SSYN5 f31
WRITEIM,73ISS5,SSN5
WRI TC 1M. 721 SSY5141 ,SSYN5141
WRITE 1M, 781 SSY5151 .SSYN5151
WRI TE 1M, 791 SSY51bl ,SSYN5 (bl
WRI TE IM,nl SS2 ,SSHZ
IFIIREP-1126,2b.25

Z5 SSl-8l0F13,Bl,KKI
WRITEIM,94)SS7

26 WRITEIM,97ISSB
GO TO 118,111, I(K

18IFIA311l116,17,lb
Ib 00 14 t-l,Nl

WII,l,21-I.Q
WI J ,Z,11-WIJ.2 ,I ) .. A3111
WI I t3,21-W( 1,3.1) "A31ZI
WII,4,21-W( ( ,2,2) -wII ,2.21
WI I ,5,21-W( J ,3,2) -wII ,3,21
WI I ,b,ZI-WII ,3,21-wII ,Z,ZI
00 111 J-I,6

BRSL21b7
BRSlZ168
BRSl216Q
BRSl2170
BRSl211l
BRSl2112
8RSl2173
BRSlZl74
BRSl2175
BRSl2116
BRSlZl17
BRSl2178
8RSl2119
BRSlZ160
8RSl2IeI
BRSlZI82
BRSlZI8)
BRSl21M
BRSl21&5
BRSl2166
BRSlZ187
8RSl2188
8RSl2189
BRSlZI90
8RSl2191
BRSlZ19Z
BRSl2193
BRSl2194
8RStZ195
8RSl2196
8RSl2197
8RSlZ198
8RSl2199
8RSlZ200
BRSl2201
8RSl2202
8RSt2203
BRSlZ204
8RSl2205
BRSl2ZC.6
BRSl2201
BRSl2Z08
BRSl2209
BRSl2210
BRSl2211
BRSl2212
BRSl2213
BRSl2214
BRSt2215
BRSl2216
BRSl2Z17
BRSl2Z18
BRSl2219
BRSlZZ20
BRSl2221
BRSl2222



14 XII,JI-WlI,J,l)
17 CAll LlNKI8EIC1J

END
II OUP
-DElE fE 8RSll
-STORE illS UA 8R.Sll
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8RSlll13
8RSlllZ4
8RSllZZ5
8RSlZZlb
8RSlllZl
8RSlZZ28

1/ J08 80R flOOD
1/ FOR 80"T1001
-LIST All BORT100l
-ONE WORD INTEGERS 80RT100)
-EXTENDED PRECISION BOil: T1004

SU8ROUTlPIIE BORT2lx,lb,KK1 80RT1005
DIMENSIOf..l WI 30,bl,X( 30,b),SSX2(5,51 BORTZODb
CQMMQf..I VI 1201 ,A. 1120) ,l I 30,b,21, T tb1 ,B(12) .PII, IREP. TIII IU), 10, XSl180RT2001

1I,S5151,A)121 BORTZOOB
8~ FORMAT(54HOPOWER. TRAf..ISFORHATIONS OF INOEPEHOEPIIT VARIABLES - AI -FBBORTZ009

1.4,6H AZ -F8.41 BORT2010
84 FOR~ATI5F15.51 BO'HZOll
83 FORMATIZIHOCROSS PROQUCT !'lATRIX I BORT20lZ
82 FOR",A T I 30HONORI1A l OR THOGONAl POL VNOMI AlSl/lOX ZHX 113X 2HX 2l1X5HX 1- XIBCR f20 13

ll0X5HXZ-x2l0X5Hx1-X21 BO'lT2014
81 FORHATIIHll2A6) BORT2015

MaS BORTZ016
NlaN/tREP BORTZOl7
DO 14 JaZ,) BORTZO\8
X5IJ-II-O.O 80RTZ019
00 14 l-l,NI BORTZOZO

14 X5IJ-11-X5IJ-ll+XII,JI/Hl BORTZOZI
00 15 J-l,3 BORTZ022
S5IJ-1I-0.0 BORT20Z3
DO 15 l"l,Nl BORTZ024

\5 S5IJ-ll-S5IJ-ll+IX(I,JI-X5IJ-II)"Z BORTZ025
DO 1 J-Z,) BORTZOZ6
S5IJ-l)-SQRHS5IJ-l)) 80;lT20]1
00 I l-l,Nl AORTZOZ8
WII,ll-\.O BORTZOZ9

I Wlt,JI-IXII.JI-X5IJ-1))/SSIJ-11 80RT2030
GU TO 17.81.l6 BORTZ03l

7 00 1 J-Z,3 BORTZ032
XSIJ+1I-0.0 BURTl033
X5IJ+41-0.0 BORTZ034
00 Z I-I,Nl BORT203S
X51 J+11-XSIJ+l )+xt I ,J+21/N1 BOR T2036

1 XSIJ+41-XSIJ+4)+X I I ,J+ZI-IX( I ,J I-XStJ-l) IISSIJ-lI/SSIJ-ll BOR T2037
X51SI-0.0 BORT203B
0031-l,NI BORTl039
WII,6)-WII,21-WII,31 BORTZ040
X5(S)-X5151+W(I,bUNl BORT204l
DO 3 J-4.S 80A.T2042

3 WII,JI_XII,J)_XS(J_I)_IX((,J_ZI_XSIJ_311_X5(J+Z) 80A.T2M3
00 4 J-4,5 80RT1044
S5IJ-l)-O.O BORT2045
00 4 l-l,Nl 80RT1046

4 S5IJ-ll-S5IJ-1)+WII,JleW(I.J) 80RT2041
S5(31-SQRHSSI311 BORT204B
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S51ltl-SQRTIS5(41)
55151-0.0
DO 5 1-1,"'11
S51 5) -5515)+ (W( I ,6)-X515))"2
00 S J-lt,S

5 WII,JI-WII,JI/S5(J-1)
SSISI-SQRT(55UI I

a DO Ib l-l,Nl
16 WII ,bl-(WII ,bl-X5(51 )/5515)

GO TO 19,10),lb
10 DO 12 l-l,Nl

X( I ,"I-WI I ,61
00 12 J-l,J

IZ XII,J)-w(I,JI
GO TO 11

9 DO 6 I-l,prn
006 J-l,6

6 X( I ,J)-WII ,JI
WRITE 1fl4,81 ITITL
GO TO 113,11 I ,KK

11 WRITEIM,851A3
13 WRITf(M,8ZI

wRITE(M,8"" ((X(I,JI ,J-Z,6), l-l,Nll
WRITE('4,8]I
DO 111 1-1,5
00 18 J-l,S
SSX2II,JI-0.O
DO 18 K-I,Nl

18 SSX2( I ,JI -5SX211 ,JI+XIK,I+II-XIK,J+11
WA.rTE(M,84) IISSX2(1 ,JI ,J-I,SI ,1-1,51

11 RETUR'4
ENO

II DUP
·OHETE BORT2
-STORE WS UA BORT2

BORT20t,9
BORT2050
BORT20S1
BOR T2052
BORT20S]
BORT20S4
BOR T20S5
BOR T2056
80RT2051
BOA. T205B
BOR T2059
BOq. T2060
BORTl061
BOR T2062
BORTl06]
BOR T2064
BOR T2065
BOR T2066
BORT2061
aOR T206B
aOR T20b9
BOR T2070
BORT2071
BORT2072
BORT20B
BQRTl07",
BOR T2075
BORTZ076
BORT2071
BaR T2018
BOR 12079
BORTzoeo
BORTIoal
BORTloal
BCRT10B)

/I JOB BlE20000
/I FDA. BlE20001
-liST All BlE2000Z
-UNE WORD INTEGERS BLE20003
-exTENDED PRECISION BLE2000t,

SUBROUTINE BLE21B,IS,J31 BlEZ0005
DIMENSION A(IZ,IZI,C(1ZI,B(6),1516) BlE20006
COHMON '( (120 I, A. (120 I ,Z (360 I. T16), ZZ 112 I, "'I, IR.EP, TTf 12),10, S( 15 I,OD,BLE20001

IXI 30,61 ,MN,NI ,Al16) 8LE2000a
81 FORMAT139HONO CONVERGENCE - BIJI COEFFICIENTS ARE 116E15.61 BLE20009
80 FQRMATl6E15.6.I8,El5.6) BlE20010

M-5 BlE20011
NI-NIIREP BtE2001Z
Jt,-J)+1 BtE20013
J6-6-J) BtC200lt,
DO 16 I-J4.6 BtE200l5

1615{JI-O BlE20016
DO It 1-1,6 BlE20011
C(I)-O.O BU20018
DO 4 J-l,6 BLE20019
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It AII,JI-O.O
00 13 t-l.Nl
VI-O.O
00 lit J-l,IREP
K-fJ-ll.Nl+l
IFtRII(,IIIO,10,42

10 n-n-5.D
GO TO 14

1t2IF(YII(,I-RII(,)141,1t3,44
43 Yl-Yl+5.0

GO TO 14
44 n-Yl+AlOG (It. (I(, II f Y(I(,) -R (I(, t II/flOU IIREPI
lit CONTI~UE

(J-1
UO 38 KI(,-1,6
iFIKI(,-15ItJ) 128.29,28

29 rJ-I J+1
GO TO 38

28 I(,I-KI(,-IJ+l
C (1(,11 -C (1(,1) +yt_l( II ,I(,I(, I
J '-I
DO 31 11-1,6
'F I J1-15 (J 11 no, 31.30

Jl JI-JI+1
GO TO 31

30 11-1 (-JI+l
AI I(, 1 , III _A (1(,1, III +XII ,I(K 1.1({ I , III

31 CUNTINUE
38 COHTP-WE
13 CONTI "'lUE

CfIll MATVIA,J6,C,l,OETI
J o l
DO 39 1-1,6
IF( I-ISIJ) 140,41,40

41 JaJ+l
811 )-0.0
GO TO 45

40 I1-I-J+l
ti (I) -c Ill)

'oS BIIII-BIIJ
39 CONTINUE

DO 6 J5 a l,NI
J o l
00 12 1(,1(,-1,6
IF 11(,1(,-15(J) 15, 11 ,5

11 J*J+ 1
GO TO 12

5 1(,1-I(,I(,-J+l
CII(,I)-T(KK)
'01
DO 34 1-1,6
IF 11-IS(KII15, 19,15

19 1(,-1(,+1
GO TO 34

IS 11-J-I(,+1
AIIl,KlI-O.O

BlE20020
BlE20021
6LE20022
BlE20013
BlE20024
BlE20D25
BLE2DOlb
BLE20021
BLE20028
BlE20029
BlE20030
BlE20031
BlE20032
BlE200H
HE200H
BlE20035
BlE2003b
BlE10037
BlE20038
BlE20019
BlE2004Q
BlE200101
BlE20042
RLE20e43
BlE20044
BlE20045
BlE200"'b
BlE200",7
AlE20048
BlE20Q49
BLEZOOSO
BlEZOOSl
BLEZ0051
BlEZ005]
BLEZ0054
8lEZ0055
BlEZ0056
BLE20051
BlEZ0058
BlE20059
BlE20060
BlE20061
BlE20062
BlE2006]
BlE20064
BlE20065
BlE20C66
tilE20067
BlE20068
BlE20069
BlEZ0010
BlE20071
BlE200n
BlE20073
BlEZ0074
BlE2C015
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31t CONTI NUE
12 CONTINUE

00 1 l-l,Nl
0-0.0
J-1
00 2 JJ-l,6
IF(JJ-ISIJI120,21,20

21 J-J+l
GO TO 2

200-0+BIJJI-XIl,JJ)
2 CONTI NUE

O-EXP(OI
I J-l
00 1 KK"I,6
IF IKK-151 I JI )22,23,22

23 IJ-tJ+l
GO TO 1

22 KI-KK-IHI
J I-I
0032 11-1,6
IF 111-1 'ii I JII124,25,21t

25 JI-JI+l
GO TO 12

2411-II-JI+l
00 33 J"I,UEP
K-IJ-II-Nl+I
A(Kl, III-A(Kl, III-YUI-X (I ,KKt-X I J, J I »-O/ll.O+OIIC 1.0+01
IF(KI-IIIH,3,H

3 CtKll"CIKII-YIK'*XIJ,KKI-O/II.0+0J
H CONTINUE
32 CONTINUE

1 CONTINUE
CALL HAlVIA,J6,C,l,OEH
J-1
DO 9 1-1,6
1Ft 1-(5IJ) 111,18,11

IB J-J+l
GO TO 9

1111-I-J+l
IF lABS Ie (11) )-0.1-8111126,26,21

21 CllllaO.l_ClIlI
'26 8 ( I 1-8 ( I I-C ( 11 )

9 CONTINUE
IF(MNI46,41,46

46 Sl-ClF8IBI
WRI TE 1M, 801 B,J5, 51

41 J-l
00 1 1-1,6
IF 11-15(J) )35,36,35

16 J-J+l
GO TO 1

35 11 a l-J+l
IF (ABSIC (111/811' )-00) 1,1,6

1 CONTINUE
GO TO 8

6 CONTINUE

BlE20016
8lE20071
BLE20018
BlE20019
8LE20080
SlE200S1
HE20D82
BlE200S3
SlE200S4
SlE20085
BlE20086
8lE20081
BlE20088
BlE20089
BLE20090
8lE20091
BlEZOOCJ2
8lEZ0093
BlE20091t
BlEZ0095
BlE20096
BlE20091
BlE20098
BlEZO(,99
BlE20100
BlEZDIOl
BlE20102
BtE2DI03
BlE201D4
8LE20105
8lE2DI06
StE2DI01
SU20lDe
BlEZOI09
8lE2011D
SlE2Dlii
BlE20112
StElOII)
8lEZ01l4
BlE20115
BlEZOl16
BtE20111
BtEZOIIB
8LE20119
BlE20120
BtEZOlZl
BlE20122
BlE20123
8LE20124
BlE201Z5
6LE20lZ6
6lE20121
6lE20lZ8
6lE20129
6lE20130
6lE20131
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WRITE IM,8118
8 Rt: TURN

END
II OUP
·OElE TE BLEZ
• ~ TOKE WS UA 8lE2

II JOB
II FOR
.1IST All
·UNE WORD I~TEGERS

·EXTENOEO PRECISION
SUBROUTINE MATVfA,N,8,"',OETM)
DIME~srON I.e 12 012 J ,8 (12 .11 ,PIYOT C121, IPYQTI121, J+~Ofl(C 12.12)
EQUI YHENCe IlRow, JRQWI ,llClUM, JCLUMt. eA"AX, T, SWAP I
DE TM-1.0
00 20 J-1,~

20 IPYOTfJI-O
DO 550 I-I,N
MolAXaO.O
DO 105 Jal,N
IFf IPYOT I J 1-llbO,105 ,bO

bO DU 100 Kal.N
IF CIPVOTCKI-1180, 100, 140

80 I F lABS I A"'lA X I-A8S I A eJ ,KII 185.100,100
85 IROW-J

ICLUMaK
AI"lAXa"fJ,1(1

100 CDNTlNUE
105 CONT I NUE

I PYOTf IClUM I- (PYOTlI CLUMI +1
IF (IROW-J CLUMI140 ,260 • !'to

140 DETMa-OETM
00 200 Lal,~

SwAP-"IIRQW,LI
A (IROW.ll-.&, IIClUM.lI

200 AflClUM,UaSWIIP
IfCMI2bO,260,?lO

2tO DO 250 lat ,M
SWAPaBCIROW,U
BC IROW,U-SI IClUM,ll

2'50 61 rClUf'4,ll-SWA,P
260INOEX(I,llaIROW

INoEXII,21 a IClUM
P IVOTlI) aA I J ClUM, IClUMI
DE TMaOE TMep I vrlT I I I
AIIClUM,rClUMlal.O
DO 350 l-l,:"4

350 AC(ClU"'l,ll-AIICLUM,U/PIVUTIIJ
IFIM)380,3aO,3bC

3600 DO 370 L-I,M
370 at lClUM,UaO IICLUM,lI/PIYOTI I I
380 00 550 U-l,N

IF IlI-IClUM) ~OiJ,550,400
400 T-.&,lll.IClUM)

A Ill, IClUMI-O.O

BLE20132
BLE201))
BLE201 H
8lE20135
BLE20136
BtE2DI37

MA TVOOOO
MATYOOOI
MATVOOe2
MATV0003
H4 TV0004
HA TVOOC '5
MATVOOGb
MATVOO(,7
MATV0008
HI, TVOOGq
",ATVOOIO
MATVOOll
MATYOO L2
MATv0013
MATV0014
MATVOC1S
HATvOOl6o
MATVOOl7
MATVOOl8
MATVOOlq
MATV0020
MA TV0021
MA rv0022
MATv0023
MATV0024
MATYOOZS
MA TV00260
MATY0021
MA 'Y0028
MA TY002Q
MATV0030
MA HOOll
MATV0032
MATV003'\
MATV(\034
MA tv0035
MATV0036
MATV0031
MA H0038
MATV003Q
MATVOO4tO
MATv0041
HATV0042
MATVO;J4t '3
MATV0044
MATYOO4t5
MA TV00460
MATV0041
MATVOOl,8
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00 450 l-l,~

450 A.ILL,ll-Alll,L1-AIIClUM.L1.r
IFIMI550,550,460

460 00 500 l-I.M
)00 8111,L1-Blll ,L1-BIIClUM,L1.'
550 CONTI~UE

00 710 l-l.N
l-N+I-1
IF IINDEX{l,1 )-I~nExIl,21163::1,710,630

630 JROW-I1I40(XIl.l)
JClUM"INDEXIl.ZI
00 705 K*I.N
SWAP-'IK,JROWI
AI K, JRQWI-A f K, JClUI'I)
AIK,J:lUMI-SWAP

705 CO~ f I ~UC:
710 CONTI~'W[

740IFtDET"4-0.000'll)117'iO.7SJ,760
7'iO DETM,.O.()
160 RE:TU~'"

END
II QUP
-UElEfE MATY
_:;rr)KE WS UA "4ATY

MATY0049
MATY0050
HATY0051
MATY0052
MA TY005]
P4A TYOO~4
HATYOOSS
HATY0056
HATYOl)S7
MATYOQSe
HATVOI)'j9
HA fYOObO
HATYOu61
MATvOOb2
HATYOObJ
HATY0064
HATVOCb't
HA fYOObb
MATYOD67
I"UYDQ68
H'" TYOub9
MA ,YDD70
/II ATYOC 11
"IATY0072

II JOB ClFBOCOO
/I FOR. CLFI:\OOI)I
-L1 Sf ALL ClFl\O(iu2
-J~F WOKQ I 'Ht:GERS CLFBOOC]
-ExrE"OED PRECISION CLFDOO(j4

FU~CTlON ClFelBI ClF80C05
DIME SID"" 8161 ClFB0006
COMP4UN Y112,j 1,1( I 1201 ,lI36~ I, T 112' ,Zllbl ,N.IREP, TT (l.? 1,10,51141 ,F ,DCLFBOOCj1

l,xI 30,bl ClFBoooa
t::QUIVA.U:NCE (E.FI ClFB0009
to41-NII'lEP ClFB0011)
IFIEI4,5.4 ClFOOOll

'5 OU 6 1"1."" CLF00012
IFIRlII16,6,l3 CLFBoon

Ii IFlYll'-RIIII~.6,7 ClFGOOll,
7 E,.e + 1Y, I 1+0. '5 I - Al.OG I Y( 1 I I -I RII 1+0. S I -AlOG( R1 I 1 I-I YI r I-It I I 1+0.5 I-Al Cl Fe 00 15

1uGI Y111-R ltll-n. 5-.6LOGfb.l83U'5I+11.0fYII I-l.0/Rlll-1.0/IYIII-R II )ClFB0016
111/12.0 ClFB0017

b CUNTI~ue ClFB0018
4 A,.e ClF80019

DO 1 J-l,6 ClF80020
1 A"A+TIJI-BIJI ClFe0021

00 2 1-1,NI CLFB0022
00 2 J-1, tREP ClF8002:3
K-CJ-1I-N1+1 ClFB0024
C-O.O ClFOOCl25
DO 3 JJ"I.6 ClFe0076

:3 :-C+8fJJI-XlJ,JJI ClFe0027
C"EXPfCI CLFB0028

2 A-A-YIKI-AlOGIC+I.OI ClF80029
CLFS-. CLF80030
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RETURlrt

'"0
II GUP
-DElETE ClF6
-STORE WS UA CVB

ClFB0031
CLfB0032
ClF600H
ClFB0034
CVB0035

BlOFOOOO
BlOFOOOl
BlOF0002
BtOFOOO)
BlOF0004
BlOF0005
BlOF0006

3'),6,ZI, T 161 ,8BI12) ,PII,IIt, TTl 121, la,VI 141 .EBlOFOOOl
BlOFOOCtl
BlOF0009
BlOFOOlO
BlDFODll
BLOFO{'l12
8l0F0013
BlOF0014
BlDFOOl5
BlOFOOl6
SlOFOOl1
BlDFOOl8
BlOFOOl9
BlOF0020
BlOrOOll
BlDF002l
8l0FOOZ3
BlOF 0024
BlOF 0025
BlUF OC/26
BlOF0027
BlOFOOl8
8l0FOOZ9
BlOF0030
BlOF003l
BlOFOC32
SlOFOD3)
BlOF0034
BlOF0035
BlOF0036
BlOFOOH
BlOF003A
BlOF0039
8l0F0040
BlOF0041
BlOF004Z
BlOFOO"3
BlDFOO,,"
8LOFOC45
BlOFOO"b
BLOFQO,,1
BlOFQO"8
6l0F0049

II JOG
II FOIt
_lI ST I\LL
-U'iE IoIOItD INTEGEltS
-EXTE~DED PRECISION

FUNCTION 8l0FIIJ,81,KKI
DIMENSION 8116) ,S1120'
COM"'O'" YlllOI,RIllOI,XI
EUUIVUENCE IRIlJ,SIl))
"'l-N/IR
GO TO U,Q,q,21,9,28),IJ

8 8~O.O

C~O.O

00 5 K-l,H
B-S+R.(KI

5 C-C+YIK)
8=8/C
GU TO 9

28 8 a O.0
00 30 Kat ,N
IFIRIKII)5,35,36

35 8-6-25.0
GO TO 30

36IFIYtKl-RfK')H,31,38
37 8a6+25.0

GO TO 30
38 8~R+AlOG(lUK)/IYIKJ-R(KII IIFLO"TPU
)0 CONTI'IUE

6aEKP 181 Ill.O+ElCP(I\) I
l) BlOFaO.O

GO TO 22
21 BlOF-E
22 DO 1 l-l,Nl

AaO.O
C-O.O
GO TO(l't,24,l't,24,25,Z51,(J

24 DO 2 J-ltiR
K a IJ-ll-Nl·1
CaC·RIKI

2 AaA+YIKI
A-CIA
GO TO 26

250027 J-l,IR
K~(J-11·Nl·1

IFIltIKIIH,H,ll
J4 A-A-25.0

GO TO 21
31 IF IYIKI-IUKI IH,n,32
33 A-A+25.0

GO TO Z7
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31 A-A+AlOGIRlKI /IVIK)-RIKII }/FlOA' liitl
21 CONTI"£UE

A_EXPlll/(1.0HXPIAJ I
26IH"'lla,10,1l
10 A-I0.0--I-I01
11 IFll.D-Allb,lb,17
16 A-l.0-10.0"1-101
11 GO TO 16,1.18,6,1,61,IJ
18 8-A

GU TO 6
7 e-o.o

003 J-l,6
3 e-B+X(J,J,KKI-'H(JI

B-EXPIBI/ll.O+EXPIRII
bOO 4 J-l,11t

K-I J-11-"£1+1
GU TO t12,12,11,21,1'l.121,IJ

13 IFIRIKII14,l4,l5
II, SIK}"IO.O"I-lC'1

GU TU IY
15IFIVIKI-RIKI12t),ZO,lCJ
205IKI-YIKI-II.0-I0.0.. (-3011
ll~ A-RIKI/VIKI
12 BLOF_SlUF+RIKI_I\lO:;(B/I\)+IYIKI-RIKI I_ALOGt 1 t.O-lU/ll.O-I\) 1

GO TO 4
23 BLOF_lHOF+RIKI_ALOCII,,+(VIKI-RIKII-UOGll.O-A)

4 CONTI~UE

1 CUNTI"lUE
R( TUM.N

.'0
/ / OUP
-OHE IE RlOF
_ ~ TOR( w5 UA l\LOF

II JaR
/I rOI(
-LIST All
-\JII4E WOMa I"£TEC.ERS
_U. TENDED PREC I 5 I ON

FUNC TlON CVI\21 V, ZI
CV8l"Z-EXP I VI/II. O+EXP IY I)
Rt: TURN
END

/ / DUI'
-UELET( cnz
_SroR[ loiS UA CVRl

II JUB
/ / FOR
-LIST ALL
-O'llE WORD INTEGERS
-EXTENDED PRECISION

SUBROUTI...,E CAN2IA .... AMBDA,N)
DIMEN510N U(2.2I,AHfOAI21 ,E(41 ,D(41

BO FORHATI4X,12.5X,E15.6,SX,3E15.6)

M-'

BlOF0050
SLOFOOS1
8LOF0052
8LOFOOS3
SlOF0054
8l0fOOS5
BLOf0056
8LOf0051
8LOfOC58
8l0F005CJ
8LOF0060
8l0FOG61
8l0FOOb7
BlOf0063
8l0FOObAt
8l0r0065
BLOF0066
BlOFOOb7
BlOFO<ib8
8LOF006CJ
BLOF0070
8l0F0071
8l0F0072
8LOFoon
BLOFOO (4
8l0FOO (S
8l0F0016
BLOF0077
8l0F0078
8l0FOlJ7CJ
BlOFooao
BLOFa081
8l0F0082

CVB200eo
CVB20001
CV820002
CV820003
C.Y62000lt
CV620005
CVB20006
(.VR200C'7
(.V620008
CV6200(,9
CV620('10
CV820011

CAN200CO
CA,,£20001
(.A'II20Cl02
C""I20003
CAN20004
C.AN20005
CAN20006
CAN10001
C"''''20008
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NOa+l.-,
DOlt al tN
001 J a l,1
ElK laU II, J I

1 Kal(+l
CAll JI,(02 (E ,OtAMeDA ,Nt~O).-1
00 Z lal,N
00 Z J a i t H
AA(I,JI·OIKI

Z K·I(+1
UO 3 lal t N

3 IlIRI TE 0",8011 ,~III~O"'fII, U ... t I tJI,J-l t "1
RETURN
END

II OUP
·OeLETE C"'HZ
• S TORE illS U' CANZ

// JOB
/1 FO~

·LI Sf All
.UNE WURO I'ITEGERS
·EXTENOEO PlitECISlON

SUBROUTINE JAC02tA,8,C,NAA t NQJ
DIMENSION AI4I,[\(4) ,e121

901 FORMAT(2l)H EIGENVALUE NOT CONVERG(O I.-s
LDope-o
HA-HA"
NN·INA·( .... ·IJI/Z
IF INOI 120,100tl00

100 K-l
ou 115 I·I,NA
DU 115 J-l,,'IIA
lFII-JII05,lln,I05

105 6IKI.0.
GU TO 115

110 8lKl -I.
liS K-K+l
120 SUM-a.

I F INA-II J25 ,310,1Z5
125 K-l

AMAX-O.
DU 155 l-l,NA
00150 Jald
IFtl-JI13S,lIt5.L35

135IFIABSIAIKII-AMf\Xlllt5 t 14'5,HO
140 AMU-A6SIAIKII
145 fERM-" KI_A 1KI

SUM-SU"'. 'ERM.TE~M
1'50 K-K.l
155 SUMaSU'1-TERM

SUHaSOR TI SUM I
THRES·SUM/SQRTlFlOUfNAJ I

(.A'IZ0009
(.ANZOOIO
(ANZOOll
(. ... N200IZ
CANZ0013
CANzaOI'"
( ... ~ZOI)15
CANZOOl6
CA .... 20GI1
(.A'IZOOI8
CAN20019
CAN20020
CAHZ0021
(.AN20022
CAN20023
(AN20024
(.''IZ0025
(.AH20026
(.A"20027

JAC02000
JAe02001
JAC02002
JAC02003
JACOZOG4
JA(02005
JAC02006
JAC020C·7
JAC02008
JAC02(109
JA(02DID
JAC02011
JAC02012
JAC02013
JAC02014
JAC02015
JAC01016
JflC01CH 7
JflC02016
JAC010ltJ
JAC02020
J.e.COZGZI
JAC07012
JAC02023
JACOZOZ4
JACOZ02'5
JAC02026
JACOZ027
JAC02028
JACOZOZ9
JAC02030
J .... COZ031
JA(Ol03Z
JAC02033
JACOZ034
JAC021l}5
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TH~ SH- rHRE S-I. DE-DB
I F I THq, SII-UU.xI165, 310, ,10

165 THRCS-!\MAXI3.
IF I THIf.ES-TltR,5HI175, IBO.18J

115 TH~ES·THRSH

IBO "'-2
N-O
JO-l
DO 210 J-Z,NA
JO-JotJ
JJ-J-l
10-0
DO 265 lal.JJ
IO-IDd
I F lABS (A (I'. II-TH~ES1165, 16'.), 19S

lQS ;lfaNq
ALPHAaU I JDI-A (10) I 112. _'IKII
tiE TA a l. Ill •• ALPHA_ALPHA)
ROOT a l.0t't\SIALPHA)_ SQRTlts(TAI
I F I ALPHA 120S, 10') ,200

200 SSO-O. S-BE TA/A.OOT
CSO-J.5-ROOT
GO TO 210

2!)'j C50-0.S-ijETA/A.OQT
55:)-(". 5·~OOT

210 CCaSUItTICSOI
5--SyRTI'iSOI
TW05CaCC-S-2.
TEMP,sC 50-A (I n I trw05C-A Il(.lt550-'1 JO)
A I JD I-C SO-A (JO I-TWOSC-'" 110 tS5U-A IlDl
AIIOI-T[fIlPA
A II'. I-D.
"'A-JO-J
1<0-10-1
KC-NA- (1-11
KO:oNA_ (J-ll
DO 260 l-l,'lA
KC-KCtl
1'.0-1'.0·1
r(;HPA-CC -B I KC It S-F\ (KOI
l! IKDI--S.A IKe ItCC-A IKOJ
BIKCI-TEHPA
IF II-LIZ30,220,245

220 K8-K8tl
225 1'.11-1'.4+1

GO TO 260
230 K8-KfHl-l

IFIJ-l)2't0,2Z'5,Z50
240 KA-KAtl-1

GO TO 255
245 KO-KBt\
2')0 KA-KAtl
255 TEfIlPA-CC.A(KBI+S_AIKAI

A I KA t --S-A (1'.8) .CC-A IKA)
AIKB,-TEMPA

260 CONTINUE

JAC02036
JACOZ031
JAC0203B
JAC0203Q
JAC02Q4('l
JAC02041
JAC02042
JAC02C4)
JAe02044
JAC020105
JACOZ046
JAC02047
JACOZ04B
JACOZ04Q
JAC02D5G
J.C02051
JAC010!:?
JACOZ{ "3
JAC0205"
J'CJZ05S
JAC.02056
HC020S1
JAC02058
JAC020S"i
J'CUZ060
JAC02061
JACDZ06Z
JACOZOb 1
JAC:)2064
JACOZ065
JAC02066
JACOZ061
JAC020bB
JAe0206Q
JACUZ010
JAC02071
JAeOZ012
JAC02011
JACOZ014
JAC02015
JACOZ076
JACOZ077
JACOZ018
JAC0207Q
JAC020t;Q
JAC02081
JAC02002
JACOZOtl3
JAC020B4
JAC02085
JACOZOti6
J4C02087
JAC020eB
JAC020B9
JACOZOQO
JACOZ091



265 K-K+1
210 K-K+l

lUOP( -lOOP( +1
IF (lOOPC-501215, 105, lOS

275 IF IN-NN/81280,280,l80
2lJQ IFfTHRES-THRSHI285.100,285
285 THRES-THRSH/3.

I F I THA.ES-THRSH IZ95, 180,180
295 THRES-THRSH

(,,0 TO lao
300 IFINl180,31Q,180
305 ~R1TEIM,qOll

310 LL-O
DO 320 l-I.NA
ll-ll+l

320 CIU-Allll
325 RETURN

END
/I l1uP
'DElETE JAC02
'STORE wS U", JAC02
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JACIJZCn
JA:OlC93
JACOZ094
JA(02095
JAC02096
JAC02097
JAC02098
JAC02C9?
JAC02100
JACOZIG-I
JAC02102
JAC02IG}
JAC021(j4
JAC02105
JAC021u6
JAC02101
JAC02108
JAC021C9
JAC02110
JAC02111
JACOllll

II Joe BE I G10CO
/I FUR BE (GlDGl
'1I STALL BErC20l.Z
-U~E WORD I'HEGERS 8E((;1003
-EXTENDED PRECISION 8[IG2004
-IOCS11403 PRINTERI OEIG2D0'5
'IOCS12501 READER) 8EIG2006
-NAME BE IG2 BE IG2007

DIMENSION BAtI2.121,lt2I,S(2),A)121.C.OECbI,VI61 8EIG2008
t.OM"'U~ YI12CI,~11201,xl 30,b ,2 I, T 161 ,8U, 2I,NS.NRiPS, T IHllll, IO,X8E 1(;2U09

IX 171 , SD(5) IA4121 ,XYI 182) ,MN.NI ,YS ,vlI2I,Al"oHDI2), PRFP( 2, 21 8(1G2010
139 FOA.MATIIHO,8x,12HEIGEN VUUF.S.IOx , 21H[IGEN VECTORS AS ROWSII eEIG2fli
88 FORMATllHOElI.4.)H-yS]xl 8EIG2012
81 FURMATIIHO.2IEll.'o.2H-Xll,lttSII DEIG2013
Sb FORMATI14 , 3FI0.1.4F15.31 8[IG2011o
~!:I FOIH4ATflIW.lXol8HTA8LE OF RESIDUALS' BElG2CT15
82 FURMAf(llHI2A61 AEIG2016
~l FURMATrIHO , 5x.1HV -,El5.6,3H - ,212H +,E15.6,2H 1,1l,3H SQI,/oI 8EIG2011
Au FORMATIIHO,7x.'5HN 08S5x5tH( OBS3X8HESTIMATEllxlIHVAlUES OF 118x13HFBEIG20IB

IACTOR lEVElSII 8El(,2019
19 FORMAT(54HOPOWEI( TRANSFORMATIO~S UF INDEPENDENT VARlABlES - Al -F88EIG1020

1.4.6H AZ -F8.41 8[IG2C21
17 FORMATf19HO (F.:f\jUE OF RESPONSE SURFACE ,I, I 8EIG2027
78 FURMATI 52110 CANONICAL ~EGRESSlON IZ ARE CANONICAL VARU8lESI,/18EIG2023

1'4-5 RE IG20;4
NI-NS/NREPS 8EIG2025
OU 9 KK=I,2 8EIG2026
~RITEIM,82)TITl 8ElG2021
DO 5 1-1,2 8EIG20,,8
GO TO 17,81,KI( 8EIG2029

1 A3(1)-1.0 8E1G2030
GO TO '5 BEIG2n j1

8 A3(1)-A4111 8EIG2037
5 CQNTlNUE fiE IG20]3
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GO TO 11,21,KK
WRIH:1M.19)A3
DO 29 J-l,4
CaE I JI-a I J,KK)

29 VIJI-::neIJI
COEI51-AI6.KKI
COEI61-eI5,KK)
v151-COE151
VI61-::0E(bl
NFAK-]
KpaNFAK+Z
DO 32 lal,NFAK
DO 3Z J-I,I
I F I 1- J I 31 ,30,31

30 PREPII,JI-VIKPI
GO TO 3Z

31 PREPII,JlaYIK"I-0.5
"HEPIJ.II-PltEPti ,JI

iZ KP-K .. +t
003) lal,"4FAK

B YI()--YII+II.f').500
DO 34 I-I,NFAK
DO 34 J-I,NFI\K

]4 BAtt ,JI-PREPII ,JI
WRI T( 1M. 771
CALL "U,TVIBA,NFAK,V,l,DET)
YS-COE 11.
D0441-1,NFAK

44 YS.-YS.+0.5.YIII.COEII+11
11-1
I Z-]
003 [-l,Z
Ml a VIII/l\ASIVlll1

3 SIII,.AASIV1111.·11.0/AlIIII·"'1
WR[ TE 1104,8711 SIll, I ,1-1 ,NFAK)
VI"C YIlZI YS, 101). 0 1
WRI Ti:: lIo4,88IY1
WR[TEIM,B91
CALL C&. .... 2IPJotEP.o\LAMO,NFAKI
WRI T[ 1"4, 181
WI( I TE 1104, 811 YS, t ALAMOIJI ,J. J'"l ,NFAKI
WHoI TE 1"1,8'51
WRI TE IM,801
00 18 J'"l ,~I
Y.. REO-YS
RO-O.O
YO-o.O
00 16 '-l,NFAK
ltll-O.o
00 16 U-1,NHK

16 Illl-ZIII+IXIJ,LZ+l ,KK)-V(L21 ).PREPII,lZI
DO 11 ll-I,NFAK

11 YPREo-YPREO+1111l) •• Z)-UAMO(Ll)
00 6 K-l,NJot[PS
KI-IK-11·N1+J
JotO-RO+R I K11

BEIG2034
BE IG2035
BEI(20)6
B( IG2031
BEIGZ038
BE IG2039
BE IG20"0
REIGZ041
6EIG2042
8EIG204)
BE IG20"4
BE IG2045
BE IG2046
aEIG2047
8EIG20"s
BE 1G2049
8EIG2050
8EIG2C51
Bt: IG2052
BEIGZOSl
BE IG20:)4
8EIG2055
BE IG2056
8EIG2051
8E I G20SA
8EIGZ059
6EIG2060
8E IG20hl
BE IGZ06]
8E IG206}
BEIG2Gb4
BE 1G2065
BEIGlOt,6
BEIGZOb1
BEIGlOb8
6E I G20b9
BE I GZ(;70
BE I GlOn
BE IG2012
BEIG2073
BE I G2014
OEIG2015
BE 1G2016
BE I G2011
BEIG2078
BEIG2019
BEIG20eO
8EIG2081
BE (Gl08Z
8E IG2083
BE 1G20E4
BE I G20tl'j
BE I G2086
BE IGzoe1
6£IG2088
BE IG20S9
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b YU-YO+YIKl)
YPREO-C YBl t YPRED. YO)
DO 4 11-1,2

lt SIIII-XIJtll+l,KKI"(1.0/A3lllll
HI WRI TE IM,8bl J.yo.Ro.YPREO, (I (1).1"'1 ,NFAK). (Sill I. 11-' .1)

00461"'1,2
lt6 Vllll-YII)

CAll :SMS2IKK)
GO TO 110,11),1(,1(,

10IFIA4IU)9,1l,9
9 CON TI HUE

11 IFI10-9a)12.12,13
12 CALL EXI T
13 CALL LINK IBRSUI

E.\Io
II OUP
-UELE fE IlE lG?
-STORE WS UII qUe2

BE IGZ090
6E 1(,2091
8E IG2091
8EIG2093
BEI(,2094
BEIG209S
BE 1(,2096
8EIG2091
RE 1(,20Q8
BE IG209Q
8£IG2100
BE IG21ul
8EIG2102
8E IG2103
~EIG1I04

BE IG210S
BEIG2106
BE1G2101

/I JUB CSlol.S200r
/I FOR CSRS2001
-LIST All CBRS20w2
-ONE WORD I"'TEGERS CBR S2003
-exTENDED PRECISION CBRS20Q4

~UBiWUTINE ceq, S2 CKK I CfiR S200S
~IMENSION oUC?I.YCONTII0) ,IlIM!ll .XHf4tOI,XV(4Q).YPlISJ ,XPlIS) ,YCONCBRS20Qb

IlflOI.YPlltI)OI,xPC4001 CSRS20e 1
COMMON YI1201 ,'l11201 ,XI 31,b,1) ,llbl ,81111 ,N,IREP,TITL 1111, 10,Xx11CBRS700e

II, SOI51.Aft 121 ,XYI 1811 ."1N,,,,,. YS,xC~fRI11,ALAMOI 1). AvHf( 2, 2) CBRSZ009
90 FORMATlb2H11MI,GINARY POINT CALCULATED, TRY CONTOUK$ CLOSER TO THE CSi\S2010

lCENTREI CBRSZOll
"9 FUA,MATlb4HOSADOLE ExiSTS - CONTOUR POINTS PLOTTED IN UNTRANSFOR~CBRSlOl1

lED U~ITSI/'jllZX,F8.2,3XI/SI10XZHXl9J(ZHJ(2)I CRRS]GD
85 FORMATlblHlIMAGINARY POINT CALCULAfED - CO ... roUR ON WRONG SIDE OF CCBRSZc.14

lEN1"RU CBRSZ015
9Z FORMATll1Fb.2J CBRS2016
81 t-ORMATl2x,5IZX,FI0.1,IX.FIO.1)1 C8RS2Gl1
"0 FORMATl54HOPQWF:R TRA~SFQRMATIONS OF INDEP(NDENT VARIABLES - Al -F8CBRS]018

1.4.bH A2 -F8.41 CBRS2019
83 FORMATllH1l2Abi CtlRS2020
19 FORI'lATlIHO,10X,54HOATA FOR PlOTTI~G OF '.) CONTOURS IN UNTRANSFORMEOCBRS2021

1 UNITSII5111X.F8.1,3XI/SII0X2HXI9X2HXlll CORS2CJ22
L-8 CBRS2023
M"'S CBRSZ024
GO TO C1.8),Kk C8RS2025

1 READ IL. 811Y:ONl, III M CBR52C126
OU 291-1,10 CBRS1021

29 YCQNTIII"'ALOGIYCON1111/1100.0-YCONlll))) C8RS1028
00 9 1-1,2 C8RS?C1Z9

9 A3111"'1.0 C8RS1Ci30
GO TO 10 CBRS2031

8 uo 13 1-1,2 CtsRS2032
13 A3111-Alt(J) CBRS2G33
10 UO lt 1-1.1 C8RS2034

4 lLlMIII-ZlIH(lI ..A3ftl C8R52035
0061 l-l,ltOO C8RS20~b
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XPIII-O.O
61 VPlll-O.O

NSWCH-O
NSAO-O
KCV-O
lH-l
I V-2
Nl-AlA,MOI IHI/AAS IAlAMOIIH))
Nl-ALAMO II VI/ABS I AlAMOII V))

NSIGN-Nl·Nl
lfINSIGNlll,l1,40

11 NSAO-l
If IN1140,40.14

14 IDUI'hIH
IH-I V
I V-IOU,",
N5oweH-l

40 CON rlNUE
KC V-Ke y. 1
ARG-I veONT I Ke v I-V5o l/AlAMOf III)

IFI"RGII01,lC:1.102
101 ..RIT((M,BS)

GO TO 43
102 lFR5oT-5oQRTlj\RG)

LENO-lLl"'IIHI-lFR5oT
XHIII-lFR5oT
XVIII-O.O
THETA-O.O
DO 1 '-2,10
THE TA- THE ThO. 1HID
IFIN5oA,OI')1,51,52

51 XH{ri-lFR5oT·COSITHETA)
GO TO 53

"i2 XH 111-lFR5oT.lEND-lENo-cn5o IrHeTA)
")3 ARG-l VCO'IIT I KC y I-V5o-ftlAMO IIH) -I '(Hf II .. ZII/ ALAMOIIV I

IFIA~~1l:)4,l03,103

104 WRIT[IM,90.
GO TU 43

1:)) XVIII-5oQRT IARfOl
IL-42-1
XH tiL' -XHII'
XVI 11l--l(V( t I

1 CUNTINUE
IF INSAOJ 54 ,S4 .,)'j

')4 XHlll1-0.0
ARGG-I VCONT I KC Vl-VS 1/ ALAMO II V)
XVl111-5oQRTIARGGI
GO TO 56

55 XH(lll-lLiMIIHI
ARG-I VCONTlKC VI-V5o-AlAMD (I HI- f Xltlll"Z) II ALAHOIIV' I
Xvllll-SQRTIARG)

560021-12,21
LU-ZZ-I
I J -42-1
XHIII--XHILU)
XVIII-XVILlll

C8RSlOH
C8R502038
C8RS2039
COR 502040
C8RS2041
C8RS2042
CBA502043
C8R520lt4
C8R5ol045
C8RS2046
C8RS2047
CBR502048
C8A.S204?
ceA. 52050
C8'lS20S1
CliR502052
C8RS2053
C8R 5020~''

CBA. 52055
C8R502056
CtsR S2057
C8RS2058
CRR 5020'59
CBq 502060
C8R5oZQoI
CBRSZO(.Z
C8RSZ063
C8RS20b4
CBRS2005
CBRSZ066
CtsR5oZ067
C~R5oZ06R

C8RSZObQ
CBRSZ01 n
CBMSZ071
CRR 5Z01 Z
CSR S2013
caRSZ014
CBRS2015
CBRS2016
C8RS2017
CORS2018
C8R502G7Q
C8RS20"0
CBR5oZOBl
C8RS20b2
C8RS2083
CBRS20S"
CaR S20S5
CBRSZOB6
C81lS20S7
C8R SZ088
C8Rszoe9
C8RSZ090
CRR5oZ091
CRRSZOqz



• 135 •

XHII [laXI"lIII
Z XVlIlIa-xVII.

XVC 3l1--XV( 111
xHC311-XH(l11
IFINSWCHI)I,31,J2

32 Il-n
IZ-IH
OU:n 1"'1,40
XDUM-XHC II
XHIII-XVIII

H XVIII-XDUM
GU TO bO

11 11-11"1
IZ-IV

bO 00 41 1-1.40
L-CKCY-II·4(hl
xP CL I-AVEC f( 11,lll.XH( II.AVEC1' liZ, 11 ._x ... { I ••1lCNTRC r II

41 YP I L I-AVEC TI Il.IZI-XH111 • .avECT liZ .12 .-xvIII UCNTRI J21
I F I KG Y-5140.)4. H

34 IFINSAD-1135.41.47
47IFIKCY-IOI48.3S,3C)
48 IFIKCY-SI40.)b.40
)6 IF(NSWCHll8,38039
38 NSWCH-l

GO TO H
39 NShCH-O
17 I DUM-I H

11"1"'1'"
1 V-I DUM
GO TO 40

~S WRI TE IM,831 rlfl
liD TO C5.61,KK
WI(ITEIM.dOIU
WRI 1(: 1M, 19) IyeO"'lll" r-1,S)
00 3 r -I ,40
DO 109 J"I,S
ll-IJ-l)-40·1
XPICJI"'XPCLlJ

49 YPllJI.Y+'(LlI
DO IZ J:l,5
NZ-x"'11 J 1/11850 I XPIIJII
XPI (Jlahl35oIXPIIJII •• IL.O/A){ III-HZ
NZ"'YPI CJl/AB5olYPtlJl1

12 YPIIJ,·A85oCYPI{JII.-Il.O/A)(Z',-Nl
) WRITEt",,81)CXPIIJI,YPIIJI,J-l,SI

IFtN5oADI43.43.44
44 WRlfEtl'l,83) TI Tl

"RI TE tlll,891IYCO'H (II, I_b, 101
00 42 1"'1,40
OU 59 J a l,5
U-ZOO., J-ll -40.1
XPI (J I-XPI Lli

'i9 YPIIJ)-YPIUI
DO 18 J-l,5
NZ-XPIIJI/AhSlxPI IJ) I
XPI (JI-ARSIXPIIJ' )_. (l.O/Al( LII-NZ

C8R S20<n
ceQ; SZ094
caR 5oZ095
CBR 5020<.16
CBRSZ097
CaRSZ09a
CBR5oZ099
CBRS2100
C8Q;S2101
CBRSZI0Z
CBRS2103
CBQ;S2104
CBR Sl1C 5
C8Q;S2106
C8RS21C1
C8RS21C8
CHRS2109
CBRS2110
C~RSllll

CBRS211?
CBRS21l3
C8RSZ114
CBRS21lS
CBilS2116
CBRS2111
CRRS21l8
CBRS2119
CBIt~Z120

CBRS2121
C81lS2122
CBRS2123
CBRS2124
CBRS212'5
C6R S212b
CBltS2127
CBRS212t1
C8RS2129
C6Q; 502130
CGRS213l
CB~S2132

C8~S21))

e~RS2134

CBRS2135
CBRS213b
C8RS2l37
CBRS2138
C8RS2139
CBRS2140
C8RS2l41
eBRS2142
CORS214)
CBRS2144
CARS2l45
CBRS2146
CBRSZ147
CBRS2146
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NZ-YP1IJI/AASIYP1IJII
18 YPlIJl-A8SIYPlIJ))-.11.O/A3IZII_N2
4Z lolRITEIM,81IlXPlIJJ.YPlIJ).JE1,S)
43 ItETUR.N

eND
II OUP
-DElE TE Cl\A.S2
-SHJRE loiS UA C!'\RSZ

C6RS2149
CbRS21S0
caRS21~1

C6RSZlSZ
C6Q.S2153
CBRS21S4
CBRSZlSS
C8RS21 S6
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SUBROUTINES CALLED

MAKEUP OF DA fA OECK

II JOe
II FOR
-LIST ALL
-ONE WORD INTEGERS
-i:xTENDED PRECISION
-IOCS12501 READER I
-IOCSI H03 PRINTERI
_NA"lE C08M2

C08M2000
C08M2001
C08M2002
C08M2003
C08M2004
C06M20(5
C08M2006
C08M2007
(08"'2008

THIS PROGRAM A'lAlYlES BINOMIAL CUUNT DATA FROM TWO-fACTOR RESPONSE COBM20Q9
SURFACE EXPERIMENTS USING VARIOUS TRANOFORMATIONS WITH \I0RI'IAl THEORY. COO"'ZOIO
TH( ANALYSIS OF Y\RIANCE. PREDICTEO VALUES, AND DEVIATIONS ARE PRINT[D(OBM2011
OUT. THE ANALYSIS IS OO~E FOR THE lOGIT, ODDS, PER CENT, AND ARCSINE (081011012
TRAr~SFORMATIONS FOR BOTH LINEAR AND NONLINEAR MATHEMATI(Al MODElS COI\M2013
USI'lc.; THE NORMAL A"'ID BINOMiAl LIKELIHOOD fUNCTIONS. VALUES OF All C06M2014
POWER TRANSFURMATIO\lS MUST BE SUPPLIED. (08"2015

(OBM20Ib
THt DATA OECIl; FOR [)RSl.2 MAY flE USED, WITH A DIFFERENT CONTROL CAKD.(OHt.l2017

(OBM2GIB
C08M2019
(08"'10ZO
(ORM20}4
(06M2021
(OHM2022
COBM2023
C.OBM2025
C08M1076
C013",2027
C08M21)28
C08"'2029
COB"2030
C08M2031

VARI A8lE FOR DaDs NORMAL C08M202
VARIABLE FOR PER CENT CQliM2033

(OAH2034
C08"203'5
C06"'2036
C08M2<131
C013"2(.,38
COBM2,n9
COBM2040
C08M2041
C08M2042
COAM204 J

DIMENSlUN A212,4) ,X 130.61 .YI (81 ,YZI120l, A112) ,ZZ130) ,55XIIZ.121, SSCOBM2044
lXY 1121. Y3 (30 I, 55R116) • SLRI (6 I, S5q,2121. SlR212), RlR212) .R5RZt 21 ,Rlq, le08M204'5
2161 ,RSRlI61 .Y4130.21 ,Y'513~,4 ,2) C081'12046

CUMMON YI1201 ,R 11201 ,WI30,6 1.lll21 ,,,,, tREP, T IfU121, TO,U(12), A3131 COeM2047
191 FORMATl4HO x15X211X15xIZHlINEAR MODHII CURM204ij
190 FORMATI4HO Xl5x2HX25XI6ItNON-l1N(AR MODELl I C081'12049
189 FORMATI1F7.3,'5E14.61 (08M2050
188 FORMAT(32HOPREDI(TED VALUES AND OEV lfl.T IONS I (0"M2051
186 FDRMATIIH024X8HlOG llBIBX8HlOG RI8)l:jXBHlOG RINII CU"""2052
185 FORMATIIlHOTREATMe",TSI0X3EI6.81 COBM20'n
184 FORMATIIIH REGRESSIONlOX3Elb.81 C08M20~4

l.TITlE CARD - 1121\bl
2.CONTROL (ARD - IIx,212,10F5.31

12 - NUMBER OF TREATMENT COMAINATIONS
12 - '\lUMBER OF ORSERVATIO,~ SETS
F5.3 - POWER TIUNSFORMATION OF DEPENOENT
F5.3 - POWER TRANSFORMATIUN OF DEPENDENT

NORMAL
IJf5.3 - PAIRS OF POWER TRA"SFORMATro~S FOR INDEPENDENT VARU8lES

FOR lOGtT, ODDS, PER CENr, AND ARCSINE NORM/.l MODElS.
j.TREATME~T COM8INATI0~S IN PAIRS - 11bFS.31
4.DATA - SErs OF OBSERVATIONS FOR EACH TREATMENT COM81NATION

ON~ SET PER CARD - (4Fo.))
'5.99 IN COLS. 79-80 INDICATES END UF DATA, ANOTliER oeCK TO FOllOW

98 IN eOlS. 79-80 INOICATES END OF JOB - CALL EXIT AFTER THIS OECK
b.REP(AT 1. TO '5. A.S REOUIREO

ARSIN - (.·OolCUlATES ARCSINE
MATV - INYERTS MATRICES UP TU 12 6Y 12

C. DRTH - CALCULATES NORMAL ORrHOGONAl POLYNOMIALS
C TRANS - BACKTRANSFJRIotS VARIOUS ~ORMAl TRANSFORMATIONS
(

(

C
C
C
C
C
C
C
Cc
C
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183 FORMAll8H lINEIIRlJXlElb.81 COSM205S
182 FORMATf12H Xl lINEAR9X3[lb.81 C06M205b
181 FORMATf12H Xl lINEAR9XJllb.81 C08"2(151
180 FORMATlllH QUADRATI(10XlElb.81 (08"2058

99 FORMATlllH Xl QUAO.loX3db.81 (081'42059
98 FORHATfllH x2 OUAD.IOX3do.BI (081'42060
91 FORMATf1H xl-x2!'tX3Elb.81 (ORH20bl
CJb FORMATl20H LA(K OF FIT OF REG~lX3Elb~81 (08"'2002
95 FORMAT(21H LA(K OF FIT OF MODEl2Elb.8) COl\M20b1
?4 FDRMAlIllH REPlICATESIOX2Elb.81 C08H20b4

ltl7 FOq,HATIl2H ::U"''''tUN HEAN9XElb.8) (DRH20bS
(0 FORHATl24 HmlON-lINE4R "'UOEl AI" F7.4,bH "2 .. F7.4,S'" C. .. Fl.41 (OBM20bb
n FORMATI24 HONO"f-liNEAR MODEL AI" F1.4,6H "2 .. F1.41 C08M20b1
n FOR~A T{13HOll ~E""R HODEL I COe~2068

90 FORMATI58H;)A"l .... lvSIS OF BI~OMIAl O"U SIN(SORfIR/r.l11 TRANSFORHATlCOBH10b9
ION I (081'42010

89 FORMA r IS8HOANAl YSI S OF 81 NOM) Al OAT A 100-R/N TRANSFORMA TIC08H2011
iON) C06M2072

88 FORMA T( 5t1HO"No\l VS) S UF HI :\.0 .... 1Al DU A R/I N-R I TRA~SFDlI.MATlCOeH2(1)
iON I COBM2014

IH FORMATI5HHOANAlYSIS OF 8INO~lAl DATA lOG!RIlN-RIJ TRANSFORMATlC08"'2015
lON) (08H2016

86 FORHATI66HOIN(ORRECT NUHRER OF OBSERVATION SETS - SI<.IPPINC TO NExTC08H2077
I OA TA DECK I C08H2078

B~ FORP'lATI8Fb.l,lDX,(21 (081'42079
84 FORHATI16FS.31 (ORM20&0
82 FORMATIlX,212,lfJF5.3) CORM2081
'\1 FORMATlIH112Abi COBM20b2
80 FORHA T112A61 C08M20tl3

l::oa COBM20b4
"h5 C08M2085

I R[ADIl,80ITlTl COOM20d6
READ (l,821Nl ,IRCP, IAIIKI ,K:l,2 I, I (A211, J I, 1-1,2), J .. l ,41 CORM20b 1
ItEAOll ,t141 {I W{ I ,JI,J"2 ,31 t 1:1 ,'Ill I (08M20e8
1-0 (08"'20B9

2 1-I + l COBM1C.qO
R(ADIldI5IYldU COBM20Ql
IFIIO-9liI3t 4 t 4 COOM20~l

3 JR"2-JREP C08H20?3
DO 5 JI-l,(R,2 (081012094
K"Nl·llI-lll2+1 C08M20'15
RIK l-nl f 1+11 COBM20~6

5 YIKI-YIIIIJ (08M2097
GO TO 2 (OBM20~8

4 fo.l2"I-l CORM109Q
IFINI-N216,l t b C08M1IOC

6 WRlTElH,861 COBM210l
IFfl0-9lill,H t l C08H1I02

7 N-Nl·IREP COBH21C3
~l-O.O (OAM2104
00 12 l(-l,N C08H2105
IFIRIK)112,12,68 (OBM21C6

68IFIYII(I-R{KII12,12,69 C08"121(i1
69 Sl"Sl+ I YI KI +0. 51-UOG I YI KJ I-I R I KI +0. 5) -UOGI It! K11-1 YI K I-R I K I +0. 5 1-C.08H2108

lAlOG I YIK J -R I K1 ) + 11. D/R (I( 1+ 1.01 (YI KI-R! KII-l.0/YtK 11/12.0-AlOGI 6. 28C08"'2109
231851-0.5 (OBH211D
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12 (.ONTI"lUE
SlA-Sl
SlB-Sl
00 10 1-1,Nl
SA-O.O
se-o.o
0011 J-l,1KEP
K-N1- (J-ll.J
SA-SA+RIKI

11 SB-se.YIKI
au 10 J-l,IRCP
K"'NI-IJ-lI·1
IFCSA11b,76,12

12 (FIS8-SAl1b,1b,13
73 SU-Sl8.R 1KI-AlOG I SAlS8 1.1 YI K I-RtK II.AlOGll.0-SAI SA I
16IFIRtKII14.14,70
74 RIKI-I0.0.. 1-)OI

liU TO 10
10IflYIKI-R!K)J75.75,11
75 RIKI-YIKI.(l.0-10.O.. t-l011

GO TO 10
71 SLA-SLA"RlKI-AlOGlRIKI/YIK) .+IY(k)-RIK) )-AlOGt 1.0-RIK 1/'1'11( II
10 (.UNTt~UE

OU 100 KK-l,4
WKITEIM,81lTlTl
DO 13 JJl-l.2
GO TO 167,271.JJl

27 IFI60211,KKI161.13,67
67 GU TO 114,15.15,141,1(1(
15 GO TO 1112,1l31,JJI

112 A-l.0
GO TO 114

113 A-Al1KI(-11
114 a-o.o

00 16 K-l,N
GO TO 114,17,la,14l,KK

11 Y2IK)-RIK)/lYIKI-RIKll
GO TO 16

18 Y2IKI-I00.0-RIKI/YIKI
160",e+ALOGlY2{K)}/N

e-EXP IB I
14 n-o.o

DU 20 1-1,Nl
Z2111-0.0
DO 20 J-I,IREP
K-NI-IJ-1I+1
GO TO 121,22,22,231,KK

21 Y2IKI-AlOGllttKI/IY(KI-Rtkll)
GO TO 24

22 Y2(KI-lYllKJ"A-1.01/A/B"CA-1.01
GO TO 24

23 Yllkl-ARSIN(SQRTlR(KI/YCKIIJ
14 n-Z3.YlIKIIN
20 1211)-Zllll+YZlK)IIRCP

SST-O.O
SS TO-O. a

(.08"'1111
C08Hl112
(.09H2113
C09"'1114
C08"'1115
C08~211b

(.091'42117
CORM2118
(.09M211 q
(.08M2120
(.08M2121
C08H2122
(.001'42123
('OR"'1124
COOM212'5
(.08M2126
C08H2127
C08112128
(.08M2129
C08M2130
coeM2131
CORM2132
CORM21B
(.08"'2134
(.08M2135
(,081'421)6
(.00"12131
(,08"42138
CO£\M2139
(,08"'2140
(.08M2141
(.081'12142
(.08H214]
(.08M2144
(.081'42145
(,08"2146
(.081'42141
(.OBM2148
C08M21 "9
(08"'2150
(.OBM2151
(.081'42151
(.081'42153
C08M2151,
C08H215')
COf\142156
(.06M2151
e08H2158
(.OBM21SQ
(.08M2160
e08M2161
e08M2l62
e08"2163
(06M2164
COBM2165
C08M2166
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00 19 l-l,Nl
ssr-SST+ 112111-lJ ,"2*IR(P
DO 29 J-lt1A.EP
K-N1*IJ-l )+1

29 SSTO-SSTO+IYlIKI-13) •• l
19 I211 )-TRANSIKK,Z21 f I ,,,,BI

SSE-SSTU-SST
ZJ-TRA"'S I KK, n ,A ,81
SlN-Sl
Sl T-Sl
00 1b l-l,NI
00 2b J-I,!REP
Y51I,J,JJI)-O.O
K-NI-IJ-II+1
SlN-SlN+R (KI-AlOG 1I211) 1+IY(lO-RIK I) -"lOGI1.0-llll) I

2b Sl r-Sl T+"'I KI -AlOG In ) +1 YI K) -iUK) I-AlOGI 1.0-I3)
DO 11 1·1,2
GO TO (18,191,JJI

18 A31 r) -1.0
GO TO 11

19 A3111-A2(1,I<.KI
77 '::ONII"'UE

00 9 1-1,"'1
x 11.11.1.0
00 25 J-2,3
X( I,JI-WII ,JI ..A1IJ-ll

l5 XII,J+ZI·XII ,J)-Xli ,JI
9 XCI,bl-XII,21-X(J,31

CAll ORHIlXI
DO 115 1-1,f.
SSXYlf)-O.O
DU 115 J-I,b

liS SSxlf,JI·O.O
DO 30 I-l,b
aD 30 It -I,NI
Du 117 JJ-l.Il(EP
K-NI-I JJ-l) + II

111 SSXYIII-SSXYIII+Y1IKI-xIIJ,I1
DO )0 Ja-I,b

]0 SSXII,JI-SSxlI ,JI+xlll,J l-xtll.J)*IREP
CAll 'IA TVI SSX,b,SSXVt!,OETI
SSR-O.O
ou 31 1-1,N1
Yj II) -0.0
uo 32 J-l,b

32 Y3(1)-Y)III+SSXVIJ,*XII,JI
Y4If,JJlI-Y3IT.
DO 31 J-I,IREIl
K"NI-1 J-ll +1
Y51 r ,J ,JJll.Y411 ,JJI I-Y2IK)

11 SSR-SSR+lntll-Y1(KII"2
SlA.-Sl
0033 l-l,NI
I4-TA.ANSIKK,YllT I,A,81
00 )3 J.I,lA.(P
K-Nl-(J-IJ+I

C08Ml161
coeloll168
C08H2169
C06141110
C06H2111
C08M2172
C08H2113
C08"2114
C08Jll:2I1S
C08H2116
C08H2111
C08H2118
C081'12119
C08"42180
C08"2181
COe"2182
COAH2183
C08"2184
COR"21&5
coeJll:21bb
C08M2187
C08M2188
C08M2189
C08112190
C08H2191
C08H2192
C08M2191
C08142194
C08"219';
C06"21 '16
C08"2191
C08M21ge
C08"2199
C08 111 22CJO
C08"1201
CUfl;M2202
COflM120]
C08"2204
COBM22C5
COAM2206
C08H2201
C08M2208
C08M220Q
COBM2210
C08M2211
C08"'2212
CORM221]
C08M2214
COB"'2215
COB"2216
C08"2211
C08"2218
COBM2219
C08"2220
COBM222L
C08M2222
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H SLA.-SLhA.1 KI-ALOC. t lit). CYtK I-A.l KI) -ALOGI 1.0-141
DU 35 I"Z,6
DO 116 J-1.6
S~XYIJI-O.O

DU 116 11-1,6
116 SsxllI.JI-O.O

J1-0
00 H J-1.6
If(I-JI36.3't.36

)6 J1-J1+1
OU 118 JJ-1 ,~1

DO 119 K1-1,lltEP
K~t.ll·IKl-II'JJ

119 SSXYIJ1I~5Sa:YIJll.YZII(I.XIJJ.JI

111-0
00 3tt 1I~1,6

IF 111-1131.38. H
37 Ill-Ill-I

Ssxllli ,Jll-55ltllll,Jl )_X IJJ,II ,-XIJJ.J )-IREP
~8 CUNTINUE

lUI CUNTI'WE
H CUNTINUE

CALL "'ATVISSX,5.SSltY.l.DETI
SSRIIII-J.O
00 40 J a l.Nl
Y3IJI~O.O

I( I~O
DO 41 1("1,6
1F II-I( 14Z ,41 ,4Z

42 I(I"KI-l
Y.HJ l-nlJ I_SSXYIKII_X IJ.I(I

41 CONTIlIlUe
DU 40 llalolREP
j(,~Nl- t II-ll+J

40 5SRIIII-SSRII11-IYlIJ)-Y2IKJI"2
SLRIIII-Sl
DU 35 J-I,Nl
14-TRANSII<.K,Y3IJI.".fll
01,) 35 Jl-ldRCP
I<,-NI-I JI-II-J

35 SLRI t II-SLRIIII-R, II( I-AlOC.ll41. IY(I(I-RCK II.AlOGC 110-l41
00 44 (l-l,Z
DU 120 I-I.b
S5XY 11 1-0.0
DO 120 J-l,6

110 SSXII.JI-O.O
II-a
00 43 (-1,6
Ifll-II_ZJ45.43.45

45 IfC (-11_2_1146,43,46
46 11-11-1

DO 121 JJ a l,NI
DO 112 JK-l, IREP
K-NI-CJK-IJ-JJ

122 S5XYIII)"SSXYtlll+YZIK)-XIJJ,11
JI-O

C08H2223
C08HZ224
(081'12225
(081'12216
C08"Z22 ,
C06"2228
(081'12229
CO(\H2Z30
COAH22)l
COe"'2132
(O~H22H

e06H2234
eOPH2235
(OA"42236
(081'42231
eOBto02238
eOFl"'2239
(081'42240
COOH2241
eUAM2242
(lIBII42243
eOBH2244
(08"'2245
(061'12246
eOAH2247
(061'12148
(OBH1249
(OBHZZ50
(081'12251
CORM22S2
eOBtoOZZ53
COHM22':>4
C08"'Z155
COA"I2256
COBf'lZZ57
(081'12258
(081'12259
C08H22bC!
C08M]?bl
(081'42162
(081'12263
(OBM22b4
C08M2265
(OBtoO,ZZ66
C08M2261
C08H2268
C06"'2269
C08112210
C06H2271
(081'12212
(081'12273
(OAM2214
C00l12275
C08M2216
C08112271
COB"'2218
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DO 47 J-l,6
IfIJ-II-2148.47,48

48IFIJ-II_Z-114?,47,49
49 J l-Jl+l

SSxt 11, Jl) -SSXlll ,Jl )+XI JJ, II_x IJJ.J I-uep
47 CDNTI~ue

121 CUNTINUt:
43 CONTI~me

CAll M4TVCSSX,4,SSXY.l.0ET)
SSR21111-0.:1
00 51 J-I.NI
Y31 J) -0.0
11-0
aU 52 1-1,6
Ifll-II-2153.52,53

53 IFIl-lI-2-1I54,~2,54

54 11-n+l
YltJ) -Y31 J I+SSXYIII J -xl J ,II

52 CONTJ~UE

DO 51 r-l,1Rtp
Ka:Nl_11_11+J

51 SSRlllll-SSR,21111+1Y3IJJ-Y2 (KI '''2
SlRlllll a:Sl
00 44 Ja:l,Nl
14a:TRANSIKK,Y3IJ) .4,81
uo 44 Jla:l,1REP
K-Nl-IJl-ll+J

44 SlRl1111 a:SLRlllll+R IKI-UOGIl4I+ CYIK)-R(K I '-ALOGll.f"'-l41
GO TO IljCJ,6CI,JJI

59 GO TO 155,56,57,58J,KK
55 WRITEI".,811

GO TO 61
56 lo/RITElH,881

GO TO 61
1)1 WRlTEI"',891

GO TO 61
S8 WRITEfH,901
61 WRITE1M,911

GO TU 64
60 GO TO 162.63.6;\.621,KK
62 WRI TE IH,921 IA? II ,KKI ,1a:l.21

GO TO 64
63 WRI TE (M,Cnl tA211 ,ul ,1-1,21 ,AlIKK-11
64IFIIREP-lIZ8,Z8,83
83 RLT-SLT-SLN

RS T-N-ALOG I SSE ISS TO) 12.'J
RSF-N-ALOG I sse ISSR) 12.0
RLRP-SLB-SLA

28 RLR-Sl T-SLR
RSR-N_ ALOG I SSRI SS TO) 12.0
DO 65 (-1.2
HRll I J-SLR211 I-SlR

65 RSR2111-N-AlOG(SSRISSR21IJII2.:)
UD 66 1-2.6
RlRIIJI-SLRIIII-SlR

66 RSRlfll-N-AlOGtSSRISSRIIII1I1.0

C08M1119
COFlM22eo
C08"'2281
C08H22bl
(U8M22e3
C08"2284
(08M1l85
(08M2Ztt6
(OeM2261
(08"2188
C08M2289
C08"'2290
C08M2191
(08"2292
CORM21'n
C08"2294
CORM2Z95
(08"2296
(08"2291
(08"22~8

(08"129?
(08"2300
(08"2301
C08"'230Z
COB"23C3
(OAI'I1304
(081'11305
(OAMllG6
(08M2301
C08"23(18
C08M23G9
(08"1310
(08M2311
(08M2312
COAH2313
(ORI'IZ314
(08H1315
(08M2316
(08"'2317
C08"2318
(08"12319
(08"12320
(06M1311
C08M2322
COB"2323
C081'11324
(08"2325
(06"2326
(08M2321
C08H2328
C08"2319
(0~1'I2330

C08H2331
(08"11332
C06"1333
C08"'1334
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RlF-SLI~-SLN

RlN-SU~-SLB

WRITE(M,18bl
[F I IREP-I1109,109,110

110 WRITE(H,185ISlT,RLT,RSl
109 WRITEIH,184)SlR,RlR,RSR

WRI TE IH, 183' SlR2 {I) ,R.lR2 (11, RSA.21 11
WR.I TE 1M, 181' SlRl tl) ,A-lAoI (2I,RSA.lI11
WR.I TE (M, 1811 SlRl (31 ,A.lRl (31 ,ItSRI C)I
wRI IE IM,1801 SlRZ 121 ,RlR2lZI ,RS~2 (21
WRI TE (M,991 Sl~1141 ,RlR11o\l ,RSR1141
WRI TE IM,181 SlR1151 ,RlRl (51 ,RSRlIS)
wRI TE IH ,911 SlRl (bl ,RUtll 6 I, ;tSR1161
IF IIREP-II108,108.107

101 loIRITE(H,96ISU~,RlF,RSF

WRI TE I "I, 951 SlA ,RlN
WR. [TE 1101,9"1 Sl",RU~P
GO TO 13

108 WRITEIM,9bISlN,RlF
WRI TE 1M, 1811 Sl T

13 CONTI"mE
DO 123 JJ-1,2
wRITEIM,91)TITl
GO TO IlOl,l02,t03,tO"),KK

101101RfTEI''',87)
GO TO 105

102 WRfTECH,8S)
GO TO 105

103 WRllEP",891
(,0 TO 105

10" WRI TE (",901
105 lIlRITEIM,1SSI

GO TO 1124,12'5I,JJ
124 WlttTEII1,1911

00 106 I-I,NI
106 wRI TE 1M, 18911W( I ,U ,l-Z, 3) ,Y" II, 1), IYSI I,K,II ,1(,-1,4'

IF INl-211125.125,123
125 wRlTEIM.l901

OU lZ6 I-I,NI
126 WRI TE 111, 18911wII ,lI ,l-2 ,3' ,Y411.21, (YSI 1,1(,,2I,K-l,")

(,0 TO 100
123 CONTINUE
100 CONTINUE

IFIID-9SIS.8,1
8 CA.U EXIT

END
1/ DUP
.OElE TE C08"2
.STORE loiS UA C08MZ

II JOR
II FOR
.(XTENDED PRECISION
-LIST ALL
.ONE WORD INTEGERS

FUNCTION ARSINlxJ

(08"Z335
(08"2336
COA"2337
C08M2)38
C08M2339
coaM2H~

coaH2341
C08M234Z
C08M234]
(00M2)I,4,
C08M234,5
(08M2·3"6
C08"'234,7
C08"'2348
(08"'2349
C06"2350
CO~"'23'51

cor"'42352
C08H2353
CUB"'2354
C08112355
CUPM2356
C08"2157
(08"2358
COB"23SQ
(0""2360
(08"2361
COO"'23<.2
C08M2363
(08"2364
(01\"2365
(OBM23bb
(081'42361
(081'42368
CUl\H2369
COP'"2370
CU8MZ37l
(OBI'I2312
(06"2373
CO'\"2374
(OCM2375
COBM2316
C.UB~2371

(01\1'42378
C08"2379
C08M2)ijO
(08"'2361
C08"2)82
(081'42383

ARSINOOO
ARSINOOI
AR,SINO(,2
AI(SINOO)
ARSINOOt,
ARSIN005
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IFlx-l.0)3,2.l ARSINOC'b
2 ARSIN-l.57019b3 ARSINOOl

GO TO 1 ARSIN008
3 AI'. SIN-I. 5 70196 3-SQR Til. 0 -X) _ 11. 5701288-0. 2121144_X.0. 074261-X- X-O .AR S I NOD?

10l81293-X-X-X) ARSINDlD
1 RETURN ARSINOll

END ARSIH012
1/ CUP ARSINDn
-DElETE ARSIN ARSINOl"
-STOitE WS UA ARSIN ARSIN015

II JOB
II Fait
-LIST ALL
-ONE WORD I''HEGERS
.(XTE~DED P~ECISION

SU8ROUTI"4E MATVIA I N I 8,M , OEllr41
OIHENSIO'" At 12 ,121,6112,11 ,PIYOTC 121,IPYOT (12 I. INDEX' 12, 121
E~UI VALENCE t I RUW, JROW) ,( I ClUH.JClUH I, (AMAJ(, T. SWAP I
OErM·I.O
00 20 J·I, ....

20 IPVOTIJI·O
00 550 1·1.N
AMAX-O.O
DU 105 J-l,N
1Ft I PVO' I J I-I )bO. 105 ,60

60 00 100 lC.·l,N
IFIIPVOTIKI-1180,IOO,740

80IFCABSIAMAX)-A8SIAIJ,K)))85,IOO.I00
85 IROW-J

IClUH.K
AHAX-AIJ,KI

100 CONTINUE
IDS CONTINUE

IPVOTIIClUH)·IPVOTIICLUM)+l
I F II Row-I ClUM 1140 ,260,140

l,.OOETM·-OETM
DO 200 l·l,N
SWAP-A1IROw,lI
AIIROW,U-A IICUJJo1,lI

200 AIIClUM,lI-SWAP
IFIM1260,260.210

210 00 250 L-I,M
SWAP-81Iltow,1I
8 f IROW ,ll-B II ClUM,U

250 BtIClUM,U-SWAP
2bO INOEX(I,ll-IRQW

INDEX(I,2'-IClU~

PI VOff II·A IIClUM, IClUH)
DE TM-OET~-P I Valli)
AI(ClUM, I ClUM) .1. 0
DU 350 l-l,N

350 AIIClUM,lI-AIIClUM,lI/PIYOT(I)
IFIM1380,380,360

360 00 370 l-I.M
370 BIIClUM,lI-BIIClUH.U/PIVOffll

HAlYDDDO
MAlYDD"l
MAlYDDl2
MAlYDDO}
MA TYDOCJ"
HAlYDD05
MATYDDCb
MATYDDQl
MAlYDD08
MAlYOOO?
"AlYODIO
MATYDDII
MAlYOelZ
MATYOOll
MATYOCil"
MAlVeOlOj
MATVOOlb
MA TVOOI 7
MATY0018
MATYOel?
HA TY0020
MAlV002l
MA TY0022
MUV002 ),
MAlVD024
MATVOel'>
MAlYOOl6
MATVOOZ7
MA n0028
MATVD029
MATV0030
HATYD03l
MATYD032
"AlVDOH
HA H003"
MATV0035
MAlV0036
MATV0031
MA TV0038
MAlVD03?
MATV0040
HATV004l
HATVOO"2
MATVOO"3
HATV0044
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360 DO 550 U-l,N
IFf ll- IClUM 1400 .550 ,400

400 T-Alll,JClUMI
Alll,J'ClUMI-O.O
DO 450 l-l.N

450 Alll,LI_Alll.lI-AIICLUM,LI_T
IFIM1550.550,1060

460 DO 500 l-I,M
;00 Blll.ll-Klll,ll-BIICLUM,U-T
550 CONTI~UE

DO 110 l-l,N
L-N+!-l
IF I INDEXll, II-iNOEXll,2) 16l0, 710,630

6'\0 JROW-iNOeXtl,11
J(LUM-INDExll,21
DO 705 1<-I,N
SWAP-AIK,JROWI
AII< ,JROWI-AIK ,JCLUMI
A(I<,JClUMI-S,",",P

70S CUNTINUE
710 CONTINue
1100 IFIOETM-0.OOOOOlI750,750,760
750 DE TM-O. 0
160 RE TURN

[NO
II OUP
-DElCTE ~ATV

- STORE WS UA 1'4 AT V

MATVQ045
MATVOOlo6
MATVOOlol
MATV0048
MA TVOOlo9
MA TV0050
",HVODSI
JIIATVQOS2
"'ATVODS)
MATVODS'
MATVDD55
MA TV0056
MATVOOS7
MA Tvoe 58
MATVOOS9
MATVOOoO
MATVODbl
MATVOOb2
"lATVOObl
MA TVOCb4
"'A TVOOb5
MA TVOOb6
MATVDDb 7
MATVDDbB
Ml\ TVOOt>9
MATV0070
MA lYOa71
MATYOOn

II JOti OR THOOfJ('
II FOR UR THoDe I
-LIST All ORTH0002
-UNE WORD I~TEGERS ORTHODO)
-E.llTENQEO PRECISION oRTH0004

SU6RUUT I NE OR TH I X1 OR TH0005
DIMENSION w{ 30,61.xI 30,6·1 ORTHOOl'6
COMMON YfI20I,RllZOI,l( lO,61,Tf6J,BI61.N,IREP,TITLtI21,ID,XS(7),SOl(rHOOCl

1515),0131 OR TtfOOOa
M-5 OR THOQ09
NI-N/IREP OfHHOOIO
DO 14 J-2,) ORTHODll
XSIJ-II-O.O URTH0012
DO 14 (-I,NI ORTHOOI)

14 X5IJ-1I-XSIJ-I)tXII,JI/i'41 ORTH0014
ou IS J-2,3 DRTHOlo15
S5IJ-1I-0.0 ORTHOOl6
00 IS I-I,NI ORHt0017

15 S5IJ-II-SS(J-II+IXll,JI-X5(J-III--2 ORTHOOla
DO 1 J-2,3 ORHtODI9
SSIJ-II-SQRTIS5IJ-lll DRTH0020
00 1 1-I,Nl ORTH0021
WII,II-l.O ORTH0022

1 wtl,J)-CXII,JI-K5IJ-III/SS(J-11 ORTH0023
DO 2 J-2,3 URTH0024
X51 J+U -0. 0 OR THQOl5
XSIJ+4)-O.O QRTHOD2b

- -------
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DO 2: l-l,Nl
x~t J.II-X5 (J.ll.X II ,J.21/Nl

2: X5IJ+.e, 1-1t51 J+41 +X II ,J.2:I- (XII ,J) -X5(J-1II/S5t J·l )/S~tJ-ll
x5151-1).0
DO .3 t -l,Nl
WII ,b)-WII,2:)_WII ,31
x5(SI-X5ISI·wll,b)/Nt
DO 3 Ja4,5

3 WI I ,JI-X{ I ,J)-X51 J-l I -IX II ,J-21-X51 J-3) I-X5CJ+21
aD .e, J-4,S
S5IJ-II-O.O
DO it l-l,Nl

4 S5IJ-ll-SS(J-1)+WII,JI-WII,JI
SSt3I-SQRT(SSt311
SSI41-SQRTISSlit))
551S) -0.0
aD '5 '-I,Nl
S5(5)-S5151+ IWI (,6)-x5t5 11"2
DO 5 J-it,5

5 WII,JI-WlI,JI/55IJ-1I
S5 15 1- SQR T f S5 (51 I
0016 l-l,Nl

16 WII,61-IWII ,61-X5(51 1/55(51
DO b 1-I,Nl
ou b J-l,b

6 X{I,JI-WII,JI
RE TURN
END

II OUP
-CElETE ORTH
-STORE W5 UA nRTH

II JOM
II FOR
-L1 STALL
-ONE WORD INTEGERS
-EXTENDED PRECISION

FUNCTION TRANSII ,V,A,al
X-Y
GO TO 11,2,2,41,1

1 TRANs-eXPlxl/ll.0+eXP(XI)
GO TO '5

2 X-,6,-a--{A-l.01_x+l.0
HI-X/ABSIXI
X-MI-A8S1 X) --11.00,1
GO TO 11,3,9,41,1

.3 TRANS-ltlll.('I+xI
GO TO b
TRANS-XIlOO.O
IFITRANSI7,7,8
TRANS-IO.O--{-itl
GO TO '5

8 Iftl.O-TRANSJlO,10,5
10 TRANS-I.O-IO.O"I-itJ

GO TO S
it TRANS-SINIXI--2:

OR TH0027
OR T1100i'B
OR TH002?
ORTH0030
ORTHOOH
ORTH0032
ORTH0033
OR THOOH
OR THOOl5
OR TH0036
ORTHOOH
OR TH0038
OR TH003Q
OR TH0040
OR THOO.e,1
OR TI10042
ORTH004)
OR TH0044
OR 1H004S
OR THOC46
OR TH004 7
OR TH0048
ORTH0049
OR THOO~O
ORTHO.,)51
OR TH00'52
ORTH005)
OR THOOS4
OR THOOS5
OR TH0056
ORTH0057

TRANSCOO
TRANSOOt
TRAN5002
TRANSOD)
TRANSDC.4
TRANSoe'S
TRANSD06
TRANSDC7
TRANSDDe
TRANSOO?
TRANSOlO
TRANSOU
TRANSOU'
TRANS013
TRANS014
TlUNSOl'5
TRANSOl6
TRANS017
TRANSOl8
TRAN50tQ
TRANS020
TRANS021
TRANS02:2
TRA"tS02)



5 RE TUPN
END

1/ OUP
-DELE TE TRANS
- STORE wS UA TRANS

~ L47 -

TRANS021t
TRA~S025

TRANS026
TRANSOn
TlU~S028
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THREE SAMPLE DECKS FDA. PROGRAMS COl S, GAMMA t PPEI

FREQUENCY 01 STRIBUTlON OF SILKWORIIII LARYA SURY PiAL TIMES A BLISS 119(7)

'0 l 10 5100.0-0.4 40.0 '.5 IS
210 1 'IS 1 '11 1 'I. 22. 22' 233 235
23. 1 '39 1 HO 1 HI 2" H8 250 251

'53 3 254 2 255 1 '.0 2.1 282 2.5 281
210 2 211 , '73 2 215 21. 218 21. '80
282 1 '0' 2 285 2 28. 281 28. 2'2 293
2'4 2 2'. 1 2'8 2 2" 300 30. 310 314
345 1 3•• 1 ••

FREQUENCY OISTR.18UrrUN OF SIlKWQR'4 LARVA SURY (VAL TIMES ~ BLISS ( 19611
54 1 10 5108.0 0.4 40.0 3.0 IS
'03 1 212 1 215 1 218 222 22. 228 230
233 1 235 1 231 1 240 241 243 245 ,..
250 1 252 1 254 1 255 25. 258 25. 2.0
2.3 1 28. , 281 • 210 '11 213 214 215
21. 1 '" 2 280 2 281 '83 28' '85 28.,., 1 '8' I "1 1 2" 30' 304 301 310
H' 1 H' 1 321 1 "0 "8 ". ••

FUOUENCY DISTRIBUTION Of SILKWORM LARVA SURVIVAL TIMES ( BLISS 119bl1
5. 1 10 5166.0-0.4 40.0 3.0 15
'10 1 'IS , 218 1 '28 228 230 2H 235 1
23. 1 '40 , '41 , '43 ,,, 248 251 253 1
'54 , '55 I 25. 1 258 '5' 2.0 2.1 '81 3
210 1 '11

, '73 1 214 215 21' 280 '82 1
'83 , '04 1 205 3 2•• '81 2.' 2'1 '9Z 1

'93 2 2.4 1 2'. 1 "0 2" 300 30' 301 I
30' 1 HO 2 314 1 H' HO ". 345 3•• 1

'8

SAMPlE OECK FOR PROGRAMS PPEZ. COEM

SURVIVAL TIMES BOX AND COX 119M·)
12" 5 -0.760.1 1.0 15

031 046 045 043
:J82 088 110 012
04] 063 0"5 alb
v45 066 all 062
0)6 040 029 023
092 049 061 124
044 031 035 040
0'56 011 102 038
022 018 021 023
030 038 037 029
DB OH 025 022
030 031 036 033 ••
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SAMPLE DECK FOR PROGRAM COP'"

SUGAR BEET SURVt VAL
216 1 4 4 1.0 La

183
35_
224
329
17_
300
250
203
291
301
244
300

2"
271
217
32_

SNEOECOR AND COCHRAN t 1961l

SAMPLE DECK FOR PROGRAM PRSl2

PINK SAlMON CAUGH r IN 8.C. P. WICKETT
20 1 0.001 10
19.5 211. 5 •• 2L9. 20.5 175. 11.2 242. L5.7 201. 11.6 210. 26.6 291. _.0 L53.

29.4 233. 17.4 2LO. 24.3 23L. 13.8 234. 10.7 193. 11.0 112. 10.1 262. L8.5 176.

22.2 354. 17.8 218. 19.8 293. 13.2 301.
8496.
L242.
2532.
3928.
L504.
680.

1234.
2230.
204O.
2800.
2800.
2406.
1152.
3119.
2026.
2488.

L738L.
5L52.
7031.
9706.

90

500 1000 1500 2000 3000 32L2 32L2 3212 3212 3212 .0 .00
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SA"'PLE OECK FOR PROGRAMS C08"'. COC8"

TUMORS IN MICE
8 1 It 2 1.0 1.0

lb •
Ib 21. .
15 I
10 5
81 ,
')0 10
02 ,

GART (191:»

98

SAMPLE O(CK FOR PROGRAMS BRSl2, C08"2

ENGll SH SOLE EGGS HATCHING LINDSEY, "lOEROICE, AND "'IENAAit 11970.

18 It 0.001 O.31t -0.55 La
15 • 15 8 15 12 25 • 25 25 12 )5 l5 8

35 IZ 10 10 10 b .0 10 .0 20 10 20 '0 10

30 10 '0 b
bbb 23b 1,. 203 lb. 18' 123 21Z
&Sb bOO Hl b91 Hb b15 10' b<l
5bb '01 bO' '" 5bO 3b5 ,.. 302
111 203 1.2 111 .52 155 5.0 ".bZl 5.1 b'O ... 1.- 11< 510 532
b22 "5 b" .b5 bO. 50b 532 <15
..8 1 b55 3 H2 10 H' 3
bib 52b 'bl .,. ••• <\0 bOb 'l'
3b2 212 ". 352 5.0 392 ... 382
b.' 303 110 32. b1l 2b2 100 301
151 211 b81 23< b" 2b3 .01 281
450 3.1 553 38. 5b4 3•• b04 318
bb2 21b 542 241 521 248 5.' I'.
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