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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



• 123 •

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



.. 125 ..

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



• 132 •

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



• 134 •

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
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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



~ 141 •

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'.
391 351 b50 55. b03 521 54. "b
b43 585 bll b20 4.1 431 111 bbl

4.' 441 530 4b2 545 415 55b 4••
513 522 b.O b15 581 53. 5bl 511
bbb 5b3 104 bOO b5b 5b2 123 blS

'8
20.0 30.0 40.0 60.0 80.0 40 20


