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*%kSTATISTICS COMPUTED*#

*%xFACTORS

,ﬁ/}//

1) CELL SUMS, FREQUENCIESs, AND MEANS.

2) CLASSIFICATION SUMS, FREQUENCIESs AND MEANS
3) RANK(DESIGN MATRIX FOR FULL MGCDEL)

4) SSE(FULL MODEL) AND SSR{FULL MQDEL)

§) A G—INVERSE SCLUTION TO THE NCRMAL EQUAT IONS

6) ESTIMATES OFVEXPECTED CELL MEANS

7) RANK(RESTRICT&D DESIGN MATRIX FOR REDUCED MODEL)
8) SSE(REDUCED MODEL) AND SSRIREDUCED MODEL)

9) THE F STATISTIC FOR A SPECIFIED HYPTOTHESIS

10) PROBABILITY OF A GREATER F GIVEN THE HYPOTHESIS

*%xFLOW CF CONTROL %

1) FACTORs LEVELS STATEMENT
2) VARIABLE FURMAT STATEMENT
3) CATA

4) BLANK LINE {(CARD)

5) OPTIONS STATEMENT/MODEL STATEMENT/HYPOTHESIS STATEMENT/BLANK
LINE/E '

E ENDS PROCESSINGs BLANK LINE SENDSVCONTROL TO 1), STATEMENTS
RETURN CCNTRCL TC S) FCLLOWING EXECUTION.

LEVELS STATEMENT**

A DISTINCT ALPHABET IC CHARACTER IS USED TO NAME EACH FACTOR AND

EACH SUBSCRIPT. THE STRING OF FACTOR SYMBOLS IS PLACED IN PARENS
AND THEN PRECEDED BY THE LETTER Fe THIS IS FOLLOWED BY THE LET-

TER L AND A PARENTHESIZED LIST OF ASSOCIATED SUBSCRIPTS WITH THE
NUMBER OF LEVELS FOR THE FACTOR IN PARENS FOLLOWING THE ASSOCI-

ATED SUBSCRIPT.

EXAMPLE FOR 3 FACTORS NAMED A, Bs Co ASSOCIATED SUBSCRIPTS NAMED
I, Js Ke AND NUMBER OF LEVELS OF THE FACTORS EQUAL TO S. 10, 1532

F(AsB+C) LLI(S)eJ(10)sK(15))
CGMMAS AND BLANKS ARE COSMETIC
CROERING OF THE ASSGCIATED SUBSCRIPTS 1S ASSUMED TO CORRE SPOND

TO THE ORDERING OF THE DATA. THE NUMBER OF OBSERVATICONS WITHIN
THE (I.JsK) CELL DEPENDS UPON THE DATA; NO SUBSCRIPT SYMBCOL IS

*%A COMPREHENSIVE, MATRIX FREE ALGORITHM FOR ANALYS1S OF VARIANCZ** 000000040

D00000050
000000060
D00000070
000000080
000000090
000000100
D00000110
D00000120
D00000130
D00000140
000000150
D00000160
D00000170
D00000180
000000190
D00000200
D00000210
000000220
000000230
000000240
000000250
D00000260
D00000270
D00000280
D00000290
000000300
D00000310
D00000320
000000330
D00000340
D00000350
D00000360
D0000OG370
000000380
000000390
D00000400
D00000410
D00000420
D00000430
D00000440
D00000450
D00000460
D00000470
000000480
D00000490
D00 000500
000000510
D00000520
D00000530
000000540
D00000550
D00000560
D00000S570
D00000580
D00000590
000000600
D0O0000610
D00 000620
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USED TGO DENOTE WITHIN CELL REPLICATICN.

*XDATA®®

DATA INPUT FACILITIES ARE MINIMAL. DATA IS READ ONE OBSERVATION
PER LINE WwITH CELL INDICATORS PRECEDING THE OBSERVATION. CELL
INDICATORS ARE THE FACTOR LEVELS FOR THE OBSERVATION; THERE IS
NO INDICATOR FOR WITHIN CELL REPLICATION AND NQO ENTRIES ARE MADE
FOR MISSING CELLSe THE DATA MUST BE LEXICOGRAPHICALLY ORDERED SO
THAT THE RIGHTMOST SUBSCRIPT (INDICATGR) MOVES MOST RAPIDLY. IN
BATCH MODE, THE SAME VARIABLE FCRMAT STATEMENT 1S ALSO USED TO
WRITE THE DATAe A CONSTANT {(INDATA) IN THE PROGRAM DETERMINES
THE INPUT UNIT FROM WHICH THE DATA IS READ.

EXAMPLE FOR 3 FACTORS EACH AT 2 LEVELS WITH CELLS (1+2+2) AND
(201+2) MISSING:

(1X+312+F341)
1 11 41
1 11 45
112 35
1 21 83
1 21 62
1 21 56
2 11 47
2 21 55
2 2 2 %S9
*¥OPTICNS**
IDENTIFIER FUNCTION OF OPTION DEFAULT
S(D) SIGNIFICANT DIGITS IN RESULTS D=5
T{L*10%%*4) TEST LEVEL L=¢05
I(M) MAXIMUM NUMBER OF ITERATIONS M=100
R RANK COMPUTATICNS (ITERATIVE) OFF
v ESTIMATES OF EXPECTED CELL MEANS OFF
G G-INVERSE SOLUTICN TO NORMAL EQUATICNS QFF
P PROBABILITY VALUES FCR F STATISTICS QfFF
Z INTERMEDIATE GUTPUT QFF
A CELL SUMS, FREQUENCIESs AND MEANS OFF
C CLASSIFICATION SUMS, FRECQUENCIES. AND MEANS CFF

**CPTICNS STATEMENT*x

STRING OF OPTION IDENTIFIERSs IN ANY CORDERes ARE PARENTHESIZED

AND PRECEDED BY THE LETTER Q.
EXAMPLES WITH ALL OPTICNS IN DEFAULT STATUS

1) TO COMPUTE RANK ITERATIVELY, TEST HYPOTHESES AT ONE PERCENT
LEVELs AND OBTAIN INTERMEDIATE QUTPUT

O(R+T(100)+2)

2) TO OBTAIN ESTIMATES OF EXPECTED CELL MEANSs A G- INVERSE

SGLUTICNs ANO 8 DIGIT ACCURACY

C{VsGsS(8))

D00C000630
D00000640
D00000650
D00000660
D00000670
D00000680
D00000690
D00000700
000000710
D000Q00720
000000730
D00000740
D00000750
D0O0000760
D00000770
D0000Q0780
000000790
D00000800
000000810
000000820
D00000830
D00000840
D000008S0
DJ0000860
Dgogooo0o0870
0060000880
000000890
D00000900
D0000O910
D00000920
000000930
D00000%940
000000950
D00000960
000000970
D00000980
D0000 0990
000001000
DO0OOO1010
000001020
D00001030
D00001040
000001050
D00001060
D00001070
D00001080
000001090
D0O0O00O1100

000001110

000001120
D00001130
D000C0O1140
000001150
000001160
D0o0O0O1170
000001180
000001190
D000012900
D00001210
000001220
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COMMAS AND BLANKS ARE CCSMETIC

THE A AND C OPTIONS ARE IMMEDIATE AND WILL NOT REMAIN IN ON
STATUS: THE OTHER ON/CFF CPTICNS CHANGE STATUS WHENEVER THE
CPTION IDENTIFIER IS SPECIFIEDe THE Se Ts AND I OPTIONS DI
NOT RETURN TO DEFAULT STATUS.

WHEN RANK CANNOT BE COMPUTED NON=-ITERATIVELYs IT WILL BE
COMPUTED ITERATIVELY ONLY WHEN THE R OPTION IS ON.

THE IDENTIFIER S(0) MAY BE USED TO COMPUTE RANK WITHQUT
COMPUTING SSR OR SSEe

*&MODEL STATEMENT**
EXAﬁPLES CF MODEL STATEMENT FOR 3 FACTORS:
1) 3-WAY CROSSED CLASSIFICATION
M + A(I) +# B(J) + C(K)
2) 3—WAY NESTED CLASSIFICATION
M + A(I) + B(1J) # C(IJUK)

3) FACTORS A AND C ARE CROSSEDe FACTOR B8 IS NESTED WITHIN A,
AND THERE IS AN AC INTERACTION

M+ A(L) ¢ B(1J4) + C(K) # AC(IK)

4) FACTORS A AND B ARE CROSSEDs FACTOR C 1S NESTED WITHIN
BOTH A AND Bs AND THERE 1S AN AB INTERACTICN

M+ A(I) + B(J) ¢ AB(IJ) + C(IJK)

RULES FCR CONSTRUCTING MODEL STATEMENT:
1) BLANKS AND PLUSES ARE COSMETIC

2) THE ASSOCIATED SUBSCRIPT OF A FACTOR MUST ALWAYS APPEAR
ALONG WITH THE FACTOR SYMBCL IN A MODEL TERM

3) IF A FACTOR IS NESTEDs IT MUST BE NESTED WITHIN A FACTOR
OR FACTORS APPEARING TO THE LEFT OF IT IN THE PREVIOUS
FACTOR, LEVELS STATEMENT

4) THE LETTER M (FOR MU) MUST BEGIN EACH MODEL STATEMENT

§) CONTINUATICN TG THE NEXT LINE IS INDICATED BY A SLASH (/)
FOLLOWING THE LAST MODEL TERM ON THE CURRENT LINE

6) A FULL FACTORIAL MODEL MAY BE SPECIFIED BY AN ASTERISK (*¥)
FOLLOWING M

**¥HYPOTHESIS STATEMENT*+*
BEGINS WwITH THE LETTER H FOLLOWED BY THE MODEL TERM/S TGO BE DE-

LETED FROM THE FULL MODEL IN ORDER TO FORM THE REDUCED MODEL OF
THE HYPOTHESIS.

000001230
DOG001240
D00001250
D00001260
D00001270
D00001280
D00001290
000001300
D00001310
000001320
DO0001330
000001340
000001350
D00001360
D00001370
000001380
D00001390
D00001400
D00Q0O1410
000001420
D00001430
D00001440
000001450
000001460
0006001470
D00001480
D00001450
D00001500
000001510
D0o00O01520
D00001530
000001540
D00001550
D0QCOQ1560
D00001570
000001580
D00001590
000001600
Do0oo1s610
D00001620
D00001630 -
D0000 1640
D00001650
D00001660
DO0001670
D00001680
000001690
D00001700
0000401710
000001720
D00Q0 1730
D00001740
D0QOO01750
D00001760
D000Q01770
D00001780
D00001790
D00001800
D00001810
000001820



< . _ 000001830
c EXAMPLES APPLIED TO PREVIOUS MCDEL STATEMENTS: . D00001840
c - 000001850
c - 1) TO TEST FOR NO B8 EFFECT IN THE 3-WAY CROSSED CLASSIFICATION 000001860
C D00001870
c H B(J) 000001880
[ D00001890
' 2) TO TEST FCR NO C EFFECT IN THE 3-WAY NESTED CLASSIFICATION D0OG 001900
D00001910
c H C(IlJK} D00001520
C D0000 1930
< 3) TO TEST FOR NO INTERACTION IN MODEL 3 D00001940
c " 0000016850
. C H AC(IK) D00001960
' \ ' : 000001970
c 4) TO JOINTLY TEST FOR NG C EFFECT AND NO A8 INTERACTION IN & D00001980
c : » DG0001990
Cc N AB(IJ) C(IJK) 000002000
c D00002010
c

EEREZEEEBERRKEEE RFBRE XXX RS EBX KRR SR EE EXER AR XX RRE TR XXX AR AR RRXR*RE  D00002020



C MINI-AARCVARK EY ®e Jo

SET

MAXN »

HEMMERLE

DIMENSICN W(SOC).LSTFI(BZ)-LEF(BZ)oLE(S)-LS(S)-LV(S).LLIM(S)
DINMENSICN LT(5).LP(10)-LD(10)aLO(10).IA(?Z).Q(E,B);QT(B)
CCMMCN YPYOSSRM'SSEM!IIN’IOUT.IRCPT‘IVCPT'IGOPT'IPDPT’ICFLAG
CCMMIN
CCMMCGN NCELLS.LCCGIQLGCDZQLCCV'LCCBDLGCAQIRANKMQIRANKRQMAXIT
CCMMCN NOBSsMAXDIZMINDILSFLEVEL sNUOSIGD

DGUBLE PRECISICN W+QsQT s YPY, SSERMySSEM, TEMP

DATA LD(1)sLD(2)sLD{3)+sLD{4)sLC(5)sLD(6I»LD(7)+LD(8)»LD(9),»LD(10)

Z1HO s 1H1 9 1H2 s 1H3 s 1H4 e 1HS s IHE s 1HT7 s LHES LHS/
DATA Lc‘l’IIHSIOLO(Z’IlHT/DLC(3,/1Hl/)LG(4)/1HR/’LO(5,/1HV/
CATA LU(6)/1HG/|L0(7)/1HP/:LG(8)/1HZ/’LC(9)/1HA/’L3(10)/1HC/
DATA IF,IhF/’IL/lHL/!ID/lHD/’IO/IHO/’IM/IH"/OIH/lHH/’IE/IHE/
DATA ILP/L1E(/1IRP/1H)/3ISTAR/L1H%/,1BLANK/1H 7/
IBATCH=1 F3R BATCH PROCESSING;
IEATCH=1
MAXWwses MAXC,
MAXN=S
MAXw=800
MAXMC=§
L=72
Iin=1
INCATA=]
ICLT=3

AND L MUST EQUAL DIMENSICN JF LEs w» QT

INITIALIZATICN REGCUIRED WHEN USING PART2 WITHZIUT PARTI

IRANKM=0
IRANKR=0
I12s8T=0

CEFAULT SETTING FOR ITERATION PARAMETERS AND CPTIONS

EXAMPLE GF Fo

10
15

20

30

40

MAXIT=100

NCEIGL=S

FLEVEL=405

IRCPT=C

IVCPT=C

I1GCRT=0

IPSPT=0

ICFLAG=0

L SPECIFICATION: F{A+8,C) L{I(3)+J(10)sK(5))
IF(IBATCH «EQe 0) WRITE(IOUT,15)
FORMAT(ZSH FACTORs LEVEL SPECIFICATICN-)
REAC{IINS20) (JA(I)sI=1,L)

FORMAT(80AL)

IF(ISATCH oEQe 1) WRITE(IGUT,2Q) (IA(I)»I=1,1)
FCRMAT({1H ,80A1)
CREATE LIST LE JF FACTIZR SYMBCLS AND DETERMINE N=N{Je CF FACTORS
I11=1
ICC=1IF
IF({I1 «GTe L) GO TC 400
IC=IGET(IIsIAL)
IF({IC «EQe IF) GG T3 40
IF(IC «NEe 1LP) GO T3 400
N=0
IF(II ¢GTe L) CGC TS 400
IC=IGET(IIIAL)
IF(IC +3Qs IRP) GO TG 60
N=N+1
IFI(N «GTe MAXN} GO TO 400
LE(N)=IC
GC Tad €0

IBSTI[hsT’IRST’ISST’IxSTQICDONSUBS’LPOUT'NOl!IDF’IDFM’IDFR

SET IBATCH=0 FCR INTERACTIVE USE

AND 1A

00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
80000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000350
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000472
00000430
0V000490
00000500
00000510Q
60000520
00000530
00000540
00000550
00000560
00000570
00000550
00000590
00060600
00000610
00000620



C CREATE LIST L3 CF SUBSCRIPT SYMBIOLS AND LIST LLIM OF FACTCR LEVELS

60

70

80

S0

100

DET=

110

120

130

INITIALIZE POINTERS TO VECTORS IN w ARRAYS

ICO=1IL

IF(I1 «GTe L) GO TO 400
IC=IGET(IIsIAL)

IF(ICs EQe IL) GO TO 70

IF(IC «NEe ILP) GO TQ 400

DC 100 I=1N
LEVEL=0

IF(I1 «GTe L) GJ TG 4230

IC=IGET(IIsIAL)
Lsti)=IC

IF(II «GTe L) GO TO 4Q0

IC=IGET(II«1AWL)

IF(IC oEGe ILP) GJ TO 80

CO S0 J=1,10

IF(LO(J) oEQe IC) LEVEL=LEVEL¥10+J-1

CCONTINUE

IF(IC +NEes IRP) GO TO 80

LLIM(L)=LEVEL
IF(I] «GTs L)Y GG TC 400
IC=ICET(I1+IALL)

IF(IC oNCe IRP)} GO TO 400
RMINE NCELLS=NCes GF CELLS AND N=2%*N;

NCELLS=]
NPRIME=1
DO 110 I=1eN

NPRIME=SNBRIMEX(LLIM(I)+1)

NCELLS=NCELLS*LLIMI(I)
LETFI{1)=NCELLS
M=1
Ki=2
CLU 130 I=1,N
K2=N—=1+1
CO 120 J=1.M

LSTFI(K1)=LSTFI(J)/LLIM(K2)

Kil=K1l+1}
LV(KZ2)=M
M=2%M

LSCDLI=NCELLS
LCCC2=LCCO1+NCELLS
LCCV=LOCD2+NCELLS
LCCE=LCCV+NCELLS
LCCA=LGC3+NCELLS
N¥=LOCA+NPRIME
INCW=NW—MAXW

IF(INCKk «GTs 0) GO TO 420

ZERCT Y (CELL SUM VECTOR) AND D1 (CELL FREQUENCY VECTCR)

140

REAC INPUT DATA ANC
FREGUENCIESs NCo CF CBSERVATICNS,

145

DC 140 I=1.NCELLS
ID1I=LZICD1+1
w(l)=0
w(icl)=0

WRITE(IOULTS14S)

FCRMAT (28H DATA FORMAT AND INPUT CATA=-)
READ(INCATA,20) (IA(I).1=1,L)

IF(IBATCH oEQe 1) WRITE(IQUT,20)
CALL LABEL (MO0 sLLIM,ICUTsINSLVLP)

ICC=1ID

COMPUTE CELL
AND Y'Y,

CHECK INDICATORSS

(IA(I)sI=1,L1)

SUMS,

CREATE LISTS LV AND LSTFI

CHECK PRUBLEM SIZE

CELL

00000630
00000640

00000650
00000660
00V00670
00000680
00000690
00000700
00000710
000007290
00000730
00000740
00000750
00000760
00000770
00000780
00000790
000008900
00000810
00000820
00000830
00000840
00000850
00000&60
00000870
00000880
00000890
00000500
00000910
00000520
00000930
00000940
00000950
00000960
00000970
00000980
00000590
00001000
Q0001v10
00001020
00001030
00001040
00001050
00001000
0000106790
00001080
90001060
090001100
00001110
00001120
00001130
00091140
00001150
00001100
00001170
00001180
900311350
00001200
00001210
90001220



C

YPY=0
NCES=0
ITEME=0
FIRST COLUMN GF CATA CARD MUST BE BLANK WHEN USING BATCH
150 READ(INCATASIA) (LT(I)sI=1+N),TEMP
IF(IBATCH +EQe 1) WRITE(ICUT»IA) (LT(I)sI=1sN)+TEMP
IF(LT(1) +EQe Q) GC TO 170
I=1
D0 160 J=1N
160 I=I4(LT(I)=1)*LP(J)
IF(I «GTe NCELLS) GO TO 400
IF(]I «LTe ITEMF) GC TG 400
IC1=LCCDLI+1
wW(I)=w(1)+TEMP
W(ID1)=w{IC1)+1.0D0
NCBS=NCBS+1
YRPY=YPY+TEMP*TEMP
ITEMP=1
GC TG 150
CCMPUTE MAXIMUM ANC MINIMUM CELL FREGQUENCIES
170 MAXDI=0
MINDI=NCBS
CU 180 I=1.NCELLS
IDI=LCCDL1+1
ITEMP=W(ID1)
IF(ITEMP ¢GTe MAXDI) MAXDI=ITEMP
IF(ITEMP oLTe MINDI) MINDI=ITEMP
130 CONTINUE
LER{(M)=0
READ GPTIONS/MCDEL/HYPCTHESIS/ELANK TRAILER/ENC CARD
190 IF(IEATCH oEQs O0) WRITE(IOUT,1S53)
165 FCRMAT(40H4 CPTICNS/MCOEL/HYPCTHESIS SPECIFICATICN=)
READ(IIN,20) (IA(I)sI=1sL)
IF(IEATCH «5Qe 1) WRITE(IOUT+30) (IA(I)sI=1,sL)
II=1
IC=IGET(II»IAHL)
ICC=1IC
IF(IC «EQe IM oORe IC +£Qe IH) GC T3 200
IF(IC «EGe IC) GO TO 210
IF(IC oEQe IBLANK +ANDs II oGTe L) GC TC 10
IF(IC oEQe IE) G3I T3 440
GC TC 400
SCAN MCDEL/HYPCTRESIS STATEMENT AND PRCCESS THE DATA
EXANPLE OF MCDEL SFECIFICATICN: M+AL{ID)I+E(I)I+AB(IJI+C(IK)
200 CALL SCAN(II oM LERSNsLEsLSsLVsLLIMSLPLsIAJIBATCH)
IF(ISST «EQe 1) GO TU 400
CALL pARTl(NhOwIM’LSTFIDLERDN.LV’LLI“'LT’LP‘MAXMC,Q’QT)
IF(NCSIGD «EQe 0) GO TO 190
Iﬁ(IFST eEGCe 1) GO TO 190
CALL pARTZ(Nu"'MQLSTFI'LERIN'LE,LV'LLIM’LTOLP)
G5 TC 190
SCAN CFTICNS STATEMENT AND SET CPTIONS
EXAMPLE CF CPTICNS SPECIFICATICNZ C{S(0)s1(5V)sRH»Z)
210 IF(Il «CTe L) GO TG 400
IC=IGET(IIsIALL)
IF(IC +NEe ILP) GJ TT 400
220 IF{1I «GTe L) GO TC 400
IC=IGET(1II+IALL)
IF(IC «ECe IRP) GU TJ 380
DU 230 I=1,10

Q00001230
00001240
00001250
00001260
Q0001270
00001280
00001290
00001300
000V1310
00001320
00001330
00001340
0V001350
00001360
00001370
Q0001380
00001590
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
000901530
00001540
00001550
00001560
00001570
00001530
00001590
Q000015600
00001610
00001620
00001630
00001640
00001650
00001660
009001670
00001680
00001690
0040901700
00001710
00001720
00901730
00001740
QUOV1750
00001760
00001770
00001780
00001730
D00J1&00
90001810
00001820

et s e et



IF(LC(I) #EQe IC) G2 T2 240
230 CONTINUE
GC TC 400
240 IF(1 «GTe 3) GC TG 270
CCMFUTE PARENTFESIZED VALUE FCR Ss Te AND I CPTIONS
NUM=0
250 IF(I1 +GTs L) GO TC 400
IC=1GET(IIsIA,NL)
IF({IC +EQe ILP) GQ TO 250
CC 260 J=1,10
IF(LC(J) o+EGs ICINUM=SNUMX]10+JI-1
260 CONTINUE
IF(IC oNEs IRP) GO TG 250
IF(I eEQe 1) NCSIGLC=NUM
IF(I +EQe 2) FMNUN=NUN
IF{I +EQe 2) FLEVEL=FNUM/10l00e0
IF(I oEQe 3) MAXIT=NUM
GC TC 220
270 IF{1l «EQe 4) IROPT=1-IROPT
IFC(I oEQe S) IVGPT=1-1IVCPT .
IF(1 +EQs 6) IGOPT=1-1GOPT
IF(1 +EQs 7) IFGPT=1-I1IPCPT
IF(I +EQe 8) ICFLAG=1-IUFLAG
IF(1 oEGs S) GC TI 280
IF{I +EQs 10) GC TC 340
GC TC 220
IMMECIATE CCMPUTATICN OF CELL MEANS {A) GPTION
280 WRITE(ICUT.290)
260 FCRMAT(35H CELL SUMS,s FREQUENCIESs AND MEANS-
*/E&H CELL 37X s3HSUMs7X 9SHFREC s EX9» ARMEAN)
D0 210 I=1.NCELLS
IC1=LOCD1+1
IF(W(IC1) oEGe 0e0) WRITE{ICUT,320) I
IF(WC(IC1) eGTe 0e0) TEMP=w(1)/w(IC1)
IF(WCID1) oeGTe D0e0) WRITE(IGUT ¢33C) I+sW{I)sW(ID1) TEMP
210 CGNTINLUE
GC TO 220
32C FORMAT(LIH ,16+12X,214H(MISSING CELL))
330 FURMATI(LH 3s1691X9E16+8sFSe0s1XsE16e8)
IMMEDIATE CCMPUTATIGN CF CLASSIFICATICN MEANS (C) CPTION
340 WRITE(CICLT»350)
2580 FCRMAT(45H CLASSIFICATICN SUMS, FREGUENCIESs AND MEANS-)
DO 360 I=1,NCELLS
IAA=LCCA+]
360 w(IAA)=w(I)
CALL CECCMF(1 )LOCASISUTsNWsWsMsLSTFIsNsLSosLVILLIMYLP)
00 370 1=1,NCELLS
ID1I=LCCD1+1
IAA=LICA+1I
370 w(IAA)=w(ID1)
CALL DECCMP(2+sLGCA ICUT o NW s WaM3LSTFISNSLSsLVLLIMLP)
GG TG 220
380 WRITE(ICUT +390) NCSIGDWFLEVELsMAXIT, IRCPT,IVGPT,IGOPT, IPOPT
350 FORMAT(12H SPTICNS— S=5123s4Hs T=sF€easa4Hs I=913s4He R=011s
*¥4F, V=91134H,y G=ollsdHs P=,11)
GC TG 190
400 WRITE(ICUT»410) ICD
410 FCRMAT(10H ERROR IN sAl,14h SPECIFICATICNI
IF(IBATCH #EQe 1) G3 TO 440
IF(ICO oEQe IF «0ORe ICD EGs IL) GC TC 10

000018350
00001840

00001850
00001860
00001870
00001880
00001890
00001500
00001910
00001920
00V01930
00001540
00001950
00001560
00001570
00001930
00001550
30002000
Q0002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
30002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
000021890
J0002190
000022900
00002210
00002220
00002230
Q0002240
02002250
00002260
00002270
00002230
000022350
000023200
00002310
00002320
00002330
0000z340
00002350
00002360
0uQQ2370
00092280
20002290
00002400
00002410
Q0092420



420
430
440

10

20 IF(LER(M)
O 30 1=

320

IF(ICD »

EQe

GJ TC 180
WRITE(ICLT»430) INCwW
FORMAT (42F DIMENSION OF W ARRAY MUST BE INCREASED oY, 16€)

STCP
ENC

IC) GG TS 150

SUBRCUTINE SCAN(IPTsM3LERsNsLESLSsLVsLLIMJLP L sIA,IBATCH)

CCMMCN YPY sSSRMEsSSEMs IINGICUT S IRCPT»IVCPT,» IGOPT S IPGPT » ICFLAG
COMMGON IBSTeIFSTeIRSTeISSTsIXSTsICOINSUES sLPCUT sNC19IDF+ IDFM,IDFR

DIMENSICN LER{M) JLE(N)sLSINISLVIN)ISLLIMIN)»LP(10)sIA(L)
DCUBLE PRECISICN YFY,SSRM,SSEM

CATA ILP/ZLIF(/sIRP/1IHI/ s 1M/ 1M/ s IR/ 1HH/ o ISTAR/ 1%/ 5 ISLASH/L1H//

DATA 1ELANK/LlHR /

ISET=0
IXST=0
Ml=M=1
I1I=1IPT
IF(IX

IC=1IGET(

IF(ICD #EQe
sEQ»

C INITIALIZE E/R LIST TG ZERJES
CC 10 I=

IF(IC

2GToe

I1sIA.L)

1+M1

LER(1)=0

LER(M)=1

oEQe 0)
1,M1

L) GG TG 250
Ir) GG TG 20

ISTAR) GO TC 170
FCR M AND ABSILUTE VALUES FJ2R H

GC TC 250

LER(I)=IABS(LER(I))

MZ=2%M

C SCAN TERM T2 CONSTRUCT E/R LISTS
4C BC S0 I=1sN
LP(I)=M2

S¢
SUM

60

70

30

G9

VALUES OF FACTOR SYMBGLS FCR E/R ENTKY S

NE=0
NVvE=0
IFLAG=0

CC 70 I=1lN

IF(IC

oNEe

LP(I)=0

IFLAG=

1

NE=NE +1
NVS=NVS+LV(I)
CINTINUE

IF(IFLAG
+GToe

IF(11
IC=IGET(

GC TC €0

+£Qe
oNE o
C SCAN SUBSCRIPTS;S

IF(NE
IF{IC

NS=0
NAS=0
IF(II
IC=ICET(
IFLAG=0
00 100 1
IF(IC
IF{LP(
IF(LP(

oCTe L)

oNE s
L) GO
IIsIAsL)

0) GJ

ITI-IAL)

=1 N

sNE e
I) +NEo
1) eEGe 0)

LE(I)) GC TG 70

1) GC€C TO 80
TC 250

TS 2S0
ILP) GC TC 250
SET NLNZERO LP ENTRIES TC NUMERICAL VALUES

GG TC 250

LS{I)) GG TC 100
0) LP{IY=LV(I)

NAS=NAS+1

ENTER NEGATIVES FCR H TERM

ZEZRO LP PCOSITICNS

00002430
00002440

00002450
00002460
00002470
00002430

00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
000U2610
06002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
00002720
00002730
0V002740
00002750
00002760
00002770
00002780
00002790
00002800
00002&10
00002820
00002830
00002840
00002850
00002860
00002870
000028380
00002890
00002500
00002910
00002920
00002530
00002940
00002550
20002560
00002970
00002580
00002990
00003000
02003010



C CHECK FOR INVALID MNESTED TERM
CJl S2 J=1sN
IF(LP(J) «EQs Q) GC TC S4
G2 CAINTINUE
GG TC 250
S4 IFLAG=1
NS=NS+1
.100 CONTINUE
IF{IFLAG oNEs 1) GC T3 110
GC TC <O
110 IF(NAS oNEs NE) GO TO 250
IF(IC oNEs IRP) GO TGO 250
IF(NS «NEe NE) GC TQO 120
"C CHECK FOR INVALID CRGSSED TERM
CC 115 I=1sN
IF(LP(1) +EQs M2) GC TG 115
IF(LP(I) «NEs 0) GG T3 250
118 CCNTINUE
I=M=NVE
ITEMFE=0
IF(ICO +EQe IR) ITEMP=NVS+I
IF(LER(I) oNEs. ITEMP) GO TO 250
LER(I)=NVS+1
IF(ICD +EQe IH) LER(I)==LER(I)
GC TJ 156

C ENTER SUM FCR NESTED TERM INTC E/R PCSITICNS TC PCCL

120 DG 150 I=1,M1
NUM=I-NVS
CO 130 J=1,N
NUMSNUM=LP(J)
IF{NUM »GTs 0) GG TO 130
IF(NUM +EQe 0) GO TG 140

. NUM=NUM+LE (J)
130 CONTINLE
GC 7O 1E5¢
140 K=M—1I
ITEMF=0

IF(ICD «EQe IH) ITEMP=NVS+1
IF(LER(K) oNEe ITEMP) GC TC 2S0
LER(K)I=NVS+1
IF(ICD +EQe IH) LER(K)==LER(K)
150 CCNTINUE
156 IF(I1 ¢GTe L) GC TC 160
IC=IGET(IIsIAL)

IF(IC +EQe IBLANK sANDe II +GTs L} GC TU 160

IF(IC eNEe ISLASH) GC TO 40

C READ MCOEL CR FYPCTHESIS CONTINUATICN CARD (SLASH FCLLOWS TERM)

READ(IIN,158) (IA(I)sI=1sl)
158 FLRMAT(80A1)

IF(ISATCH +EQe 1) WRITE(IGUT,15S) (IA(I)sI=1,L)

159 FORMAT(1H +,80A1)

11=1

IC=IGET(IIs1ALL)

GC TC 40

C CRECK FCR INVALID HYPCTHESIS TERM
160 DG 162 I=1,M1
CO 162 J=I.M1
IF(LER(I) +EQe O0) GO TS 162
. IF(LER(I) +EQe (~-LER(J))) GC TO 250

162 CCNTINUE

00002020
00005030

00003040
00003050
00003060
Q00003070
00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
000032170
c0003180
00003190
00003200
000023210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
000032990
00003300
00003310
00003320
Q0003330
00003340
00003350
Jw0003360
00003370
00003380
00005390
90003400
00003410
00003420
00003430
00003440
00003450
030003400
20003470
00003480
00003450
00003500
Q0003510
00003520
00003530
00003540
00003550
Q0003560
00003570
Q0003580
00002590
000063600
00003610



C

C

C

CCNSTRUCT LP FROM E/R; DETERMINE EFFECTIVE FACTORS
NEUBS=N
DO 16& [I=1N
LP(I)=0
INCl=LVI(I)
INC2=LV(1)/7INCH
LGoCc=1
OO 166 J=1,INC2
DC 164 K=1,,INC1
IF(LER(LCC) oGTs 0) LFP(II=LP(I)+1
164 LCC=L0OC+]
166 LCC=L0C+INCL
IF(LP(I) oEQe 0) NSUBS=NSULBS-1
168 CONTINUE
DETERMINE IF THE EFFECTIVE X MATRIX 1S SQUARE
IV=N-NSUBS+1
OC 169 I=1sN
IF(LP(I) eEQe 0) GC T 165
IF(LF(I) <NEs LV(IV)) GC TC 224
169 CCNTINUE
Goe TQ 222
CECNSTRUCT E/R LIST FCR CCMPLETELY CRCSSELC NMCDEL
170 CC 180 I=1.,M1
180 LER{I)=M=1+1
210 NSLBS=N
DC 220 I=1N
220 LP(I)=LV(1)
222 1XsT=1
224 IF(ICFLAG eEQGe 1IWRITE(ICUT»226)(LER(I)sI=1isM)
226 FCRMAT(10H E/F LIST—-/(1H ,18615))
C-MEUTE PARAMETERS REQUIRED TU RESTRUCTURE CELL FREQUENCY ARRAY
LPCLT=1
NO1=1
DC 230 I=1sN
IF(LPUI) +EQe 0) LPOUT=LFCUT*LLIMI(I)
IF(LP(L) oNEe 0) NO1I=NO1+LV(I)
230 CCNTINUE
CCMPUTE CEGRESS CF FREEDGM FOR FULL CR RECUCED MCCEL
IDF=0
OC 240 I=1 M
IF(LER(1I) eLEe 0) GO TO 240

-

NO2=M-1+1
CALL LABEL(NC2+0+LLIMsICUTsNsLVLP)
K=1

C3 235 J=1sN
IF(LP(J) oNEe 0) K=K*x(LLIM(J)-1)

235 CONTINUE
ICF=IDF +K
2490 CONTINUE
ICFR=0

IF(ICD #EQe IH) IDFR=IDF
IF(ICD <EQe IM) IDFM=IDF
RETURN

250 IssT=1"
RETURN
END

FUNCTICN IGET(ICURS,ISTRNGHLNGTH)
DIMENSICN ISTRNG(LNGTH)

,00003620
00003630
00003640
00003650
00003660
00003670
00003680
00003690
00003700
00003710
00003720
00003730
00003740
00003750
20003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
000032850
00003860
00003870
00003830
Q0003890
00003900
00003910
00003920
00003930
900603940
00003950
00003960
00003570
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004000
0V004070
00004080
00004090
00004100
0000411C
QU004120
00004130
00004140
00004150
20004160
20004170

0v0041830
00004190



100

C FCRM RESTRUCTURED CELL FREQUENCY ARRAY (EFFECTIVE C MATRIX)

40

S0

DATA IELANK/LF /s IPLUS/1H+/ICOCMMA/LH,/
IGET=ISTRNG(ICURS)

ICURS=ICURS+]

IF (ICURS +GTs LNGTH) RETURN

IF (IGET +EQe IBLANK o0ORe IGET oEQe IPLUS) GOTG 100

IF(IGET +EQe ICOMMA) GC TC 100
RETURN
END

SUBRCUTINE PARTI{NN sWsMsLSTFISLERINSLVLLIMJLT LP,MAXMC,Q,QT)
COMMGN YPY s SSRMeSSEMs IIN»ICUT»IRCPTIVOPT» IGCPT» IPCPT» IQFL AG
CCMMGN IBST+lhST+IRSTsISST+IXSTsICCI,NSUBSSLPOUTSNCL s IDF» IOFM,IDFR
CCMMCN NCELLSLCCD1+LOCD2+LCCV ILLCBLECA» IRANKM s IRANKRIMAXIT
DIMENSION WINW) JLSTFIIM)JLER(MISLVIN)SLLIMIN)SLTI(N)SLP(10)

DIMENSICN Q(MAXMCsMAXMC) ,QT({MAXNMC)

CCOUBLE PRECISICN WeCsS»TRACEITEMFGsQT s YPY 3 SSRM,y SSEM

CATA Ik/1hb/sIM/LIHN/
IHET=0

IRET=0

IBET=0

IRANK=0

IFINSUES «EQe N) GC TC 140

DC 40 I=1.NCELLS
ID1=LCCD1+!]
IA=LGCCA+]
w(IA)=w(iD}l)

CALL OECOMP(1+LCCAICUTsNW sWoMsLSTFIsNsLTsLVLLIMSLP)

NS=LZCA
NAh=M=NC1
DC 50 I=1,sNN
NS=NS+LSTFI(I)
CALL LABEL(NOLsOsLLIM, ICGUTINLVsLP)
CALL PCCL(OCsLICD2)NSeNWesWsNSLLINSLTLP)

¢ CHECK FCR A SQUARE EFFECTIVE X MATRIX

60

70

C THE
g0

G0
100

C ALL

110

C THE
120

@ ..

IF(IXST +EGe 1) GC TG 120
K=LCCOZ+1
IFLAG=0 ,
00 70 I=1,NCELLS
1D02=LCCD2+1
IF(W(IC2) +EQe 0+0) GO TG 170
IF(W(ID2) eNEe W{K)) IFLAG=1
CENTINUE
IF(IFLAG «ZQe 1) GC TIJ 110
EFFECTIVE D MATRIX IS A SCALAR TIMES THE IDENTITY
IRANK=IDF
DO 90 I=1+NCELLS
1D2=LCCD2+1
w(IDZ)=w(ID2)/FLCAT(LPOUT)
C=10C0 *
I185T=1
GC TO 160
ELEMENTS GF THE EFFECTIVE D MATRIX ARE NONZERC
IRANK= IDF
GC TC 160
EFFECTIVE X MATRIX I35 SQUARE
CG 1320 I=1,NCELLS
102=LCCDZ+1
IF{W(ID2) oNEs 0e0) IRANK=IRANK+1
CCNTINUE

00004200
00004210

Q0004220
00004250
00004240
00004250
00004260
00004270

00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
000045890
00004390
00004400
00004410
00004420
00004430
00004440
00004450
30004460
00004470
00004480
300044990
00004500
00004510
Q00004520
030064530
00004540
00004550
00004560
00004570
000045890
00004590
00004600
000040610
00Qu4620
00004¢€30
00004640
00004650
00004560
00004670
000040680
000046G¢C
00004700
00004710
00004720
0004730
00004740
00004750
00004760
00004770
00004780



IRANK=IRANK/LFQUT
GiJ TO &0
140 DC 150 I=1.NCELLS
IDI=LCCD1+1
102=LCCO2+I
150 w(I02)=w(ID1)
GC TJ €0

.RANK HAS BEEN DETERMINED {(NCONITERATIVELY OR ITERATIVELY)

C

160 IF(ICD oEQs IH) IRANKR=IRANK
IF(ICC eEQe IM) IRANKM=IRANK
GC TC 330
170 IF({ICD «EQe IM) GO TO 175
IRANKER=0
IF({IRANKM oNEs IDFM) GO TO 180
IFANKR=ICFR
GC 16 330
175 IRANKM=( .
180 IF(IRCFT +EQes 0) GO TGO 400
ITERATIVELY CCMPUTE RANK CF FuiLL CR RECUCEC MGCEL
C=14000 )
RTCL=0.1
NMC=0
OC 160 1I=1,,NCELLS
IDI=LCCD1+1
I102=LCCOZ+1
IF(W(ID1) oEGe 0e0) NMCENMCH1
160 w(IDz)=w(I)
IF(NMC oGTe MAXMC) GO TG 270
CCMPUTE Qs POWERS CF Qs AND RELATED TRACES (FEW EMFTY CELLS)
K=1
IVEC=0
DC 210 I=1,.NCELLS
IDI=LCCD1+1
IF{(W(IC1) oNEe 0.0) GO TO 210
DG 200 J=1sNCELLS
Iv=LCCV+Y
IB=LCCB+J
w(lv)=0
w(IB)=0
w(J)=0
IF(J oEQe I) wW(J)=1.,000
200 CCNTINUE
CALL STEP(3sCsSeNW,WsMeL STFI LERINILVSLLIMSLTLLP)
LL=1
CC 208 J=1,.NCELLS
ICI1=LOCD1+J
I1Vv=LOCV+Y
IF{W(IC1l) eNEe 060) GG TC 20S
CIKsLL)=w{IV)
LL=LL+1
205 CONTINUE
K=K+1
210 CONT INUE
FCWER G AND CCMPUTE TR({I-Q**(2%K))
TEMF=ICF
DG 213 I=1.MNMC
213 TEMP=TEMP=Q{1+1)
IT=0
215 IF(IGFLAG eEQe 1) WRITE(ICUT+216) ITH,TEMP
216 FORMAT(10H ITERATIGNsI3+8H» TRACE=,F16+9)

Q00uU4790
00004800
00004810
00004620
00004830
00004840
00004850
00004860
00004870
00004880
00004&90
00004500
00004510
00004520
00004530
00004940
00004550
00004960
00004970
00004580
00004990
00005000
00005010
00005020
00005030
00005040
00005050
00005060
00005070
00005080
00005050
90005100
00005110
00005120
00005130
00005140
00005150
00005160
00005170
00005180
00005190
00005200
00005210
00005220
00005230
00005240
00005250
00005260
00005270
00005280
00005290
00005300
000U5310
00005320
00005330
00005340
00005550
CO0U5360
00005270
00005580



CC 230 J=1.AMC
CC 220 I=J.NNC
aT(I1)=0
DC 220 K=1 sNMC
220 QT(II=0T(I)+C(KsJ)*Q(KsI)
CO 230 K=JsNMC
230 Q(KsJI=QT(K)
TRACE=1DF
DG 240 I=1,NMC
TRACE=TRACE~G(1,1)
CO 240 J=1.NMC
240 G(IsJd)=Q(Jsl)
IT=1T+1
TEMP=TRACE~TEMF
TRACE IS MCNGTCNICALLY INCREASING
IF(TEMP +LEe RT2L) GG TO 250
IF(IT «GEe MAXIT) GC TC 310
TEMP=TRACEL
GS TG 215
250 DC 260 I=1,,NCELLS
IDZ=LCCDzZ+1
260 w(l)=w({lIC2)
ADD CNE (BASED CN MOCNQOTONICITY) TC CBTAIN INTEGER RANK
265 IRANK=TRACE+1.,0D0
GC TC 160
CCMPUTE S FOR UNIT VECTORS (MANY EMPTY CELLS)
270 TRACE=0
RTCL=RTOL/(FLCAT(NCELLS)=FLCAT(NMC))
D0 300 I=1.NCELLS
IDI=LCCD1+I
IF(w(IDLl) «EGe 0s0) GG TC 300
CO 280 J=1+NCELLS
Iv=LCCV+J
IS=LC2CE+J
w(Ilv)=0
w(IB)=0
w(J)=0
IF(J +EQe 1) wW{J)=1.,000
280 CCNTINLE
IT=0
TEMP=0
250 CALL STEP(3+CeSsNWsWaMeLSTFISLERINSLVSLLIMMLTHLP)
IT=1T+1
TEMP=S-TEMP
THFE VALUE 3JF S IS MCUNOTONICALLY INCREASING
IF{TEMP LLE. RTCL) GC TC 29S
IVEC=I1
IF(IT oGEe MAXIT) GO TO 210
TEMP=S
GC TO 260
2¢€S TRACE=TRACE+S
IF(ICFLAG oEQe 1IWRITE(ICUT296)1,1IT.TRACE

2S¢ FORMAT(7H VECTCORsI4912Hs ITERATICNSs144+8Fs TRACE=,Fl€e9)

200 CCNTINUE
GC 10 250
210 WRITE(ICUT+320) MAXIT»TEMF,RTCL,IVEC

0003953590
00005400

00005410
00005420
00005430
00005440
00005450
000054460
00005470
00005480
00005450
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
000055350
00005600
000058610
00005620
000056390
00005640
00005650
00005660
00005670
00005680
00005690
00005700
00005710
00005720
Q0005730
00005740
00005750
00005760
0000577¢C
00005730
000057390
00005800
000058610
00005820
00005830
dvw0058840
00005850
00005860
00005870
00005¢c80
00005890
00005500
00005¢10
90005920
203005930
20005640

320 FCRMAT(11H MAXIMUM OF 414,38H ITERATIGNS EXCEEDED IN CUMPUTING RANK 00005950

*/7h DELTA=sF2Z2e9910Xs EHEPSILUN=sF22eG210Xs7HVECTUR=,110)

IF(NMC oGTe MAXMC) TRACE=TRACE+S
IRET=1

00005560
Qu0Q03s70
000385930



C ZERC ThHE VECTCRS B AND V TO INITIALIZE THE ITERATIVE ALGORITHM

C

C

C

GC TC 26%
330 IF(IRCPT +EQe 1) WRITE(ICGUT,340) ICD,IRANK

240 FCRMAT(17H THE RANK GF THE ,Al,17H DESIGN MATRIX IS,15)

400 RETURN
ENC

SLERCUTINE PART2INW sWsMaLSTFISLERsNLESLVSLLIMWLTsLP)

CIOMMGN YPY »SSKN oSSEMs IINs IGUT IRCPT.IVOPT IGOPT S IPOPT » ICFLAG
CCMMCN IBST+IHSToIRST+ ISST+IXSTH»ICC+NSUBS+LPCUTWNO1s IDF,IDOFM,IDFR
CCMMCN NCELLS »LOCD1+L0OCD2sLCCVsL.CCBsL3CAs IRANKMy IRANKR MAXIT

CCMMCN NOBSsMAXDIoMINDISFLEVEL WNOSIGD

DIMENSION W(NW)sLSTFI(M)SLER(M)SLE(NISLVINIJLLIMIN)SLT(N)-LP(10)

DCUBLE PRECISION WsCeSsTEMF,YPYSSRMsSSEMs CABSHF
DATA IBLARNK/1R Z3ISTAR/1H*/,IM/1HM/ s IH/1HH/
FTCL=1200S

STCL=( +05%YPY)/(10,0%%*NOSIGD)

CO 10 I=1sNCELLS
IB=LCCB+1]
Iv=LCCV+I]
w(IB)=0

10 w(Iv)=0

1T=0

TEMP=0

IF{IEST »,EGs 1) GO TC 310

IF(ICC oEQe Ik) GO TO 220

CGMFUTE SSR FUR TFE FULL MCDEL USING CPTIMUM C FOR CONVERGENCE

C= (FLIJAT(MAXCI)+FLOCAT(MINDI))/240
IF(MINCI +EQe Q) C=MAXDI
30 CALL STEP(1sCeSsNWeWsMyLSTFISLERsNsLVILLIMILTHLP)
IT=1T+1
TEMP=S=-TEMP
IF{ICFLAG Qs 1) WRITE(IOUT40) IT,ICDsS
40 FGFMAT(10H ITERATICNesIGsSHy SSRsAls1lH=4sE1648)
IF(CABS(TEMP) LLEs STCL) GC TC 50
IF{IT oCEe MAXIT) GO TQ 200
TEMP=S
GC TC 30
APPLY TFHE E GPERATQOR TL THE VECTOR E
S0 DC 60 I=1+NCELLS
IB=LCCB+41
IA=LCCA+]
£0 w(IA)=w(IB)
CALL DCECOMP(OsLCCA,ICGUTsNWsNsMeLSTFIsNsLT»LVILLIMSLP)
CCMPUTE SSR AND SSE FOR THE FULL MCOEL
70 SERM=¢
SSEM=YPY-S
WRITE(ICUT +75) IT»SSRM,SSEM

75 FCRMAT(10H ITERATIUNsI4+18Hs SSR(FULL MCDEL)=9sE16e8slH»/

#¥14Xe.18R SSE(FLLL MCODEL)=,E16.8)

IF{IVOPT +EQe 0) GC TG 115

WRITEC(ICUT »80)

80 FCRMAT(34H ESTIMATES CF EXPECTED CELL MEANS-

*/24H CELL ESTIMATED MEAN)

CC 90 I=1.NCELLS
ID1=LCCO1+]
IVv=LCCVv+]
IF(W(IDLl) +EQe 0e0) WRITE(ICUT,100) I,w(IV)
IF(wWw(IC1) eGTe 0e0) WRITE(ICUTS110) I,w(IV)

000305690
00006000

00006010
00006020
Q0006030

00006040
00006050
00006060
00006070
00006080
00006090
Q0006100
000C06110
000606120
00006130
00006140
00006150
000006160
00006170
00006180
00006190
00006200
00006210
00006220
00006230
00006240
00006250
000406260
00006270
00006280
00006250
00006300
00006310
00006320
Q0006330
00006340
00006350
00006360
00006370
00006380
000063930
00006400
00006410
00006420
Q0006430
00006440

00006450

0J00V6460
00006470
0006460
00006490
00006500
00006510
Q0006520
000065390
00006540
00006550
000065690



SO

CCNTINUE

100 FCRMATI(1H
110 FCRMAT(1h

115 IF(IGOPT

216 +11X+sE1648515H (MISSING CELL))
»1631XsE1663)

+EQe C) GT TC 190
C CCMFUTE TRE G-INVERSE SOLUTICN TG THE NCRMAL EQUATIONS

WRITE(ICUT.120)
120 FORMAT(20H G-INVERSE SOLUTICON-)

.pccx. AERAYS CF "ES1IMATES® WITH EGQUAL E/R LIST VALUES

NP=LCCA
00 170 I=1.M

C POSITIVE VALUES IN LLIM WILL CGRRESPCND TO SUBSCRIPTS IN PRIMARY

130

C CBTAIN MAP COEFFICIENTS FOR SECCNDARY ARRAY AND PGCL INTO PRIMARY

140

150
C LABEL

160
170

210 FCRMAT(11H MAXIMUM OF ,14,37H ITERATICNS EXCEEDED IN COMPUTING SSR»

NC=LER(I

)

IF(NO oLEe 0) GO TQJ 170

NS=NF
NCP=M=1+

1

CALL LABEL(NOP»sO0sLLIMsIOUTsN»LYLP)

CC 130 K=1sN
IF(LP(K) oEQs 0) LLIM(K)=—LLIM(K)
CCONTINUE

CC 140 J
IF(J »
IF(LER
LER{(J)

=] oM

EQe 1) GC TO 140
{J) oNEs NC) GO TC 140

==NQ

NGE=M=J+1

CALL LABELI(NOS+0sLLIMs ICUTsNsLVHLP)

CALL F

COL (1 NP oNS NWeWsN+sLLIMGLTLP)

NS=NS+LSTFI(J)
CC 150 K=1N

LLIM(K

)J=IABS(LLIM(K))

AND QUTPUT WESTIMATES™ FCR MGDEL TERM
CALL LABELINC»IBLANKSLEs ICUTsNsLVLP)
MST=LSTFI(I)
DC 160 K=1M3T

IA=NP+K

WRITE(

ISUT+110) KeW(IA)

NP=NP+LSTFI (1)
160 RETURN
200 WRITECICUT»210) MAXIT»ICD.TEMP,STCL

#A1/7H DELTA=¢E160E+10Xs8HEFSILCNS,E1Ce &)
GC TC €0
C SELECT C FCR MCNOTUNICITY OF SSR AND F

z20 C=
C CCMFUTE CCGREZS OF FREEDCM TO USE FCR F STATISTIC

MAXDI

225 IF(IRANKM oEQs 0) GO TO 240
IF{ IRANKR
IDFD=NCBS-IRANKM
ICFN=IRANKM=IRANKR
WRITE(CICUT »230) IDFN, IDFD

250 FCURMAT(33H FRCM RANK CUMPUTATICNS— OF(NUM)=4+14,510H,

GG TO 260
240 IDOFD=NCBE~-1DFM

IDFN=IDFM=IDFR

WRITE(IOUT +250) I1DFN, IDFD

250 FCRMAT(S0H ASSUMES FULL RANK AND ECUAL LEVELS WITH— DF{(NUM)=,14,

sEQe 0) GO TG 240

%10k, DF(DEN)=,15)
26C IF(ICFC*IDEN oLEe 0) GO TC 150

IFCIBET

eEQe 1) GJ TO 275 .
' CLMPUTE MCNOCTCNICALLY DECREASING APRRCXIMATICN TC F

DF{DEN)=,15)

Q0006570
004306580

00006590
00006600
00006610
000060620
00006630
00006640
00006650
00006660
00006670
00006680
00006690
00006700
00006710
00006720
00006730
00006740
00006750
20006760
00006770
000067890
00006790
Q0006800
00006810
00006820
00006830
00006540
00006850
00006360
00006870
90006880
00006890
00006900
V0006510
0000€%20
00006930
Q000£€940
00006950
00006560
00006970
00006980
00006950
00007000
Vu007010
009007020
00007030
00007G40
00007050
00007000
00007070
00007080
06007090
00007100
00007110
09007120
00007130
V0007140
00007150
00007100

s e —



C APPRCXIMATICN TO F PRCBABILITY

270 CALL STEP(IDC'S,N“IW’M'LSTFIQLER'N’LVQLLIM’LTQLP)

IT=1T+1

27% F=(({ SSRM—S)/FLCAT(IDFN)) /(SSEM/FLCAT(ICFD))

C

278

280
260

300 FGRMAT(10H ITERATIGCN»sI4,4H,
¥16F VSe F LEVEL JF

BALANCED CASE;S

IF(IGFLAG

«EQGe

Ul=Ze0/(Se CEXFLCAT( IDFN))
US=2e¢0/(5+0%FLOAT( IDFD))
F1=F*%(10/340)
U=((1.0*U2)*Fl—1.0+u1)/SQRT(2.0*(UZ#FI*F1+U1))

IF(IBST eEQe

IF(IPOPT
IF{PRCE

eGEo»

eEQe 1)

TEMP=TEMP-F

IF(DABS({TEMP)

IFCIT
TEMP=F
GC 70 27¢

sLEo

GG TO

1) WRITE(IOUT,40) ITHICL,S

(SMILLIE ANC ANSTEY)

PFGB=O.5/(1.0+(((o078108*U+-000972)*U+o230389)*u+.278393)*U)**4
1) GO TG 290
278

FLEVEL) GC TG 2990

FTCL) GC TC 290
+GEe MAXIT) GO TO 280

WRITE(INUT +210)MAXIT,ICOs TEMPLFTGL
ISIG=iSTAR

IF(PRUB

oGEos

ARITE(IOUT »300)

GC TC 190

FLEVEL)

CNE ITERATION

ISIG=IBLANK
ITs»Fs ISIGsFRCBSFLEVELSS

=9sF12e33A1+15H, PRCB{(F) +GTe

+yF6e4/20H SSR{RECUCED MCDEL)=3E1648)

310 CALL STEP(ZOC)S)NWoﬁ,MQLSTF{'LEQQN'LVOLLxMoLT'LP)

IT=1T+1

[F(ICC eEQGe

GC TC 225
END

IM) GO TQ 70

SUERSUTINE STEP(IND,CoS-NN’WoMoLSTFInLERanLV.LLIM’LT»LP)

ODIMENSICN W(Nw)’LSTFI(M)vLER(M)oLV(N).LLIM(N)oLT(N);LP(IO)

CCUBLE PRECISICN WsCsSeTlsT2

s=0

NCELLS=LETFI(1L)

DC 40 I=1.NCELLS

C INCREMENT EASE ADCRESSES CF ARRAYS
IDI=NCELLS+I

C GENERAL ITERATIGN (IND=1);

C V=V+A3,

10

20

30

40

102=1ID1+NCELLS

IV=IC2+NCELLS
I8=IV+NCELLS
IA=IB+NCELLS

IF(IND
IF(INC

+EQe 1)
+EQs 2)

GC TO 20
GC TG 10

w(IA)=w{I)=-w(IV)
040) W(IA)=W(I)

IF(w(IDY)

+EQoe

GC TC 30
wW{IA)==W(IV)

IF(W(ID2)

«GToe

G3 TC 20
w(IA)=(w(I)=w(IC1)*w(IV))/C

B8=E+A

NON-ITERATIVE (IND=2)3

RANK (INDO=3)

Ce0) W(IA)=W(IA)+W(I)/w(IC2)

W(IV)=W(IV)I+w(IA)
w(IB)=w(I3)+wlIA)
CCNTINUE

RESICUAL CPERATOR

1IA=18B

[ORORVAV I Ay S @
00007180
00007190
00007200
00007210
00007220
00007230
00007240
000072590
00007260
00007270
00007280
00007290
00007300
00007310
00007320
00007330
30007340
00007350
00007360
00007370
00007580
000072390
00007400
00007410
00007420
00007430
00007440
00007450
00007460
00007470

00007430
200007490
00007500
00007510
00007520
00007530
00007540
00007550
00007560
00007570
00007530
00007590
00007600
00007610
00007620
Quo07630
00007644
00007650
00007660
90007670
00007680
00007690
00007700
009207710
00007720
D0007730
D00U7740
00007750




CALL DCCOMP(Os IByICUT sNWoaWsMeLSTFISNSLTsLVsLLIM,LP)
IFLAG=0 -
DG 50 I=1,M
IF(LER(I) +CTe 0) GC TC 50
IF(1 +EQs 1) GO TO 45
NC=M~-1+1
CALL LABEL(NC +0+LLIM,ICUTsNsLV,SLP)
‘ CALL PCIOLCIFLAG+IAs IBINWsWsNsLLIMSLT sLP)
45 IFLAG=1
€0 IB=IB+LSTFI(1)
C V=V-T; S=2%xYRV—-VRD2V
DC 60 I=1.NCELLS
ID1=NCELLS+I
IV=ID2+1
IA=IA+1
IF(IFLAG oEQe 1) W(IV)=W(IV)-W(IA)
T1=2.0D0%w( 1)
T2=w(1D1)
IF(T2 +EQe 040) GO TC 60
IFCIND +EQe 3) T2=1,.,000
T1=T1—-w(IV)*T2
60 S=S+T1*w(IV)
RETURN
ENC

SUBRCUTINE DECOMP(INDyLOCASICUT s NWsWaMLSTFI o NsLSHLVHLLIMyLP)
C NOTE: THE ARGUMENTS LSsLVsiPs AND IJUT ARE USED ONLY FCR C MEANS

DCUBLE PRECISICN WsTEMFDNFM,CMEAN

OIMENSICN WINW) sLSTFI(M) oLSINI) oLVINISLLIMIN)HSLF(10)

DATA ICOT/1ine/

Li=1

MM=1

Nh=1
. LCCTWC=LCCA+]

10 LCCINE=LICA+1
KK=LL
C FIND NUMBER OF ELEMENTS IN THIS MEAN
Kl=N+1-NN
NPM=LLIM(K]L)
DNFM=NPM
20 LICTWO=LCCTWO+LSTFI{MM)
C FINC NUMBER CF MEANS FCR EACH RESIDUAL
MEANST=LSTFI(MM+]1)
C FINC INCREMENT
Kl1=M+1-KK
INC=LSTFI(KLl)
C FORM ThE ARRAY OF MEANS
MD=1
NC=M=MM
IF{IND oEQs 2) CALL LABELINC+IDCTsLS»ICUTsNsLVILP)
OC 70 I=1.MEANST,INC
JTWC=I+INC~-1
2 6C J=1sJdTHiC
L=MD
LO=MD
[1=L3CTwo+J-1
TEMP=0400
CO S0 K=1sNPM
I12=LCCCNE+L~-1
‘ TEMP=TEMF+¢w(12)

00007760
C00u7770

00007780
00007750
0QQ07&00
00007810
00007820
00007830
00007840
00007850
00007€60
00007870
Q0007880
00007850
00007500
00007910
00007920
00007930
00007540
00007650
00007560
00007370
00007580
00007990

00008000
000Q0&010
00008020
00008030
00008040
00008050
00006060
90008070
00008080
00008090
QQowv8100
ou008110
Q0008120
00008130
00008140
00008150
00u08lo0
0000&170
ooous1380
00008190
00008200
00008210
00008220

00008230

00008z40
200038250
00008260
00008270
00008280
9000890
00008300
00008310
00008320
0000823

J00C8340



C DEVIATES (IND=0)3

30

3z
34
3€

40

L=L+INC

SUMS (IND=1)}3
0) GGTJ 40
1) GC 7C 36
0+0) WRITE(ICUT»Z32) J
0+0) CMEAN=W(I1l)/TEMP

IF (IND oEGoe
IF{IND +EQe
IF(TEMF +EGo
IF(TEMP +GToe
IF(TEMP «GTos
FIRMAT (1 H
FURMAT(1H
w{Il)=TEMP
GOTC €0

W(Il)=TEMP/DNPM

31691 XsEL1Oe8sFS:031X»E1648)

C¢ FCRM DEVIATES

C NP=LGCATICN CF PRIMARY ARRAY;
C MAP CJOEFFICIENTS CBTAINED FRCOM LP;

€0
60
70

80

10
20
30

40

50

DO 50 K=1 .APM
12=L0CCNE+LD-1
wiIr2)=wi(Ii2)~-wi(il)
LO=LO+INC

MD=MD+1

MO=L-INC+1
IF (KK «EZQs
KK=KK=—-1
MM=MM4+1
Ki=LL—-KK
LCCCNE=LOCCNE+LSTFI(K1)
GCTC 20
IF (NN +EQe N)
LL=LL+LL
NA=NN+1
MM=MM+1]

GLCTC 10
ENC

1) GCTC 80

RETURN

SUERGUTINE POCLUIND NP INSsNWsWosNsLLIMILT,LP)
DIMENSICN W{NW)SLLIM(N)SLT{N)»LF(10)
COUBLE PRECISICN W,TEMP

LCCl=NP

I=1

D03 20 J=1sN
LT(J)=1

LECLI=LOC1+1

LCC2=NS+1

DC 40 J=1N
LOC2=LSC2+4(LT(I)=1)*LP(J)

TEMP=W(LCC2)

IFC(IND oNEo>»

W{LSC1)=TEMP

00 50 J=1lshN
K=N=J+1
IF(LLIM(K)
IF(LT(K) +EQs
LT(K)=LT(K)+1
IF(K +EQs N}
I=K+1}
GC TC 10
CCNTINUE

RETURN

END

0) TEMF=TEMP+w(L3ICl)

otTe Q9) GC TC S0
LLIM(K)) GC TC €0

GC TC 30

CLASSIFICATION MEANS (IND=2)

0e0) WRITE(IGUT34) J,wW(I1)sTEMP,CMEAN
s 1654X s 29H{ NISSING CLASSIFICATICN CELL))

NS=LCCATICN CF SECCNCARY ARRAY;
REPLACE (IND=0);

ADD (IND eNEs

0)

[VRORV RO J-PERS V)
00008260

00008370
00008380
00008390
00008400
00008410
00008420
00008430
00008440
000608450
000084060
00008470
00008480
00008490
00008500
00008510
00008520
00008530
00008540
00008550
00008560
00008570
00008580
00008590
00008600
00008610
00008620
90008630
00008640
00008650

00008660
00008670
00008680
000080690
00008700
00008710
00008720
00008730
00008740
00008750
000087560
00008770
00008780
00008790
00u08800
00008810

00008E8206-

00008830
00008840
00008850
00008660
000088790
000088830
Q0UVUBESO
Q00uU8%20
00008¢10
00008%20

Crme e g



C MAP

SUBROUTINE LABEL(NC s ICHARSLIST, ICUTsNsLVsLCA)

CIMENSICN LISTIN) »LVIN)LCA(10)
DATA IBLANK/LR 7/

CCEFFICIENTS: (NC=Z*#N=1+1s ICHAR=0,LIST=LL IM)

C LABELS: MODEL TERM (NC=LER(I1), ICHAR=

C

10

20

30
40
SO

60

7¢C

SO

"’100

110

SUBSCRIPTS (NC=2%%N=1+1sICHARZesLIST=LS)

NUM=NG=1
DG 10 I=N,10
LCA(I)=1BLANK
DC 20 I=1eh
LOA( I)=ICHAR
IF(NUM +EQGe 0) GO TO 70
i1=0 ’
J=0
I=1+1
JsJ+1
NUM=NUM=LV (J)
IF(NUM +GEe 0) GO TQ 60
NUMENUM4LYV (J) ~
IF (ICHAR oNEes IBLANK) GC TC 20
GC TG a0
LSA(I)=LIST(J)
IF(NUM oNEeo 0) GO TO 30
IF(ICRAR +EQs 0) GG T3 SO
WRITE(IOUT+80) (L3A(K)sK=1,10)
FCRMAT(1H »10A1)
RETURN
DC 110 I=1,.N
IF(LOA(L) +ECs 0) GO TQ 110
LCA(I)=1 :
SC 100 J=IsN
IF(LOA(J) «EGe 0) G3 TS 100
LSACI)=IAES(LGA(I)I*LCA(J))
CGNTINUE
CCONTINUE
RETURN
ENC

2LIST=LE)D

00003930
08940

03008950
00008560
00008970
QQo08s80
00008530
00009000
000038010
00009020
000090350
00009040
00009050
000090690
00009070
00009080
00006090
00009100
00009110
00009120
00009130
00009140
00009150
00009160
Q0009170
00009140
00009130
00009200
9000%210
00009220
00006230
00005240
Q0009250
000092690
00009270
00009230
00099290



