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APPENDIX A 

CHAINS SOURCE LISTING 



*E XTROOPEF< 
:fTY 

:1.,.000 C 
1 

TROOPER - DRIVER PROGRAM - VERSION A (WINDHAM) 

3.000 c-------------------------------------------------------------

7 ❖ 000 C 
8.000 C 
(t,,000 C 

10.000 C 
:l.lvOOO C 
:!.2,.000 C 

14v000 C 
14,.100 C 

:tf.:,vOOO C 
:l.?+0()0 C 
:!.BvOOO C 
:l.'i.000 C 

21,000 C 
22,000 C 
2:.3. 000 C 

.-, 

CHAINING BEHAVIOR IN URBAN TRIP MAKING 

Complex Household Activits INteraction Simulator 

Modulf.~ :ff: :I. TRDOPEF: 
( 1.,,11:;,rs,.:i.on TF:ODPt(:1 Dec. 1:11 ~1 82) 

Analssis of Household Interacti0n and 
Generation of Household Activithl Pro~rams 

W,W,RECKER M.G.MCNALLY G,S,ROOT 

Department of Civil Ensineerin~ and 
Institute of Transportation Studies 

Universits of California,Irvine 

PROGRAMMED BY: M,G,MCNALLY AND W,W,RECKER (9/81) 
MODIFIED BY! M,G.MCNALLY B(11/81) C:(5/82) 0(9/82) 

'------------------------------------------------------------\ .. · 

t,JF:ITE ( 108 :, BOO> 
800 FO!~.:Mt;T ( 

30.000 
::r.J,000 ; 12:X: :, ~'.i2H;t. 

. t 2X ,, :.'52Hk: 

.:l.2X,52H* Compl~x Household Activits INteraction Simulator *I 

4:1.~-000 

• l 2/ :, '.52H::t-: 
• 12:X: :, '."i2H;t:: 

,.:l.2X;52H* 
• l 2X ,; ;:'i2H* 

,. :l. 2:X: ,, ::=.i:?H* 
• l 2X ,, ~52H}}:: 

Analssis of Household Jnt2raction and 
Gen0ratian of Household Activits Prosrams 

w.w.RECKER M.G.MCN~LLY G,S.ROOT 

44.000 ,:l.2X,52H********************* TROOP~R ttttt*tttttttttttttt**> 
45.ooo c------~----------------------------------------------------------
46,ooo ~ (:I.) CONSTRUCT TRAVEL MATRICES 
4/,000 C CALL MAPPER 
48,000 C CALL LAPPER 
49.000 CALL BOOGIE 

CtiL.L. kiOOGJE 
51,000 C (2) ANALYSIS OF HOUSEHOLD TR0VEL DIARIES 
52.000 C (ACTIVITY PROGRAMS AND OBSERVED PATTERNS) 
53,000 CALL LISTER 
54,000 C (3) SPECIFICATION OF HOME TRANSITION POINTS 
55,000 CALL TICKER 
56,000 c----------------------------------------------------------------
57.000 STOP 
'.':iB,000 END 



:-;,: !::. /.I....!.;:'. I !::. i·•'. 

*T'Y 
2 

.100 SUBROUTINE LISTER 
1.000 C 
2.000 C 
3.000 C 
4,000 C 
~::.i •;• 0 0 0 c. 
/:., .. 000 C 
·.?-:-000 
a ❖ ooo 
? ,. 000 

lO+i'JOO 
11,-000 C 
:t?-:-000 
1:3 ❖ 0()0 

14,000 C 
15.000 
16.000 
]7.000 
18.000 
19,000 
20.000 
21,000 
22.000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
34.000 
35.000 
36.000 
::57, 000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
57,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
~:5,:) ❖ 00() 
()()¥()00 

/:il.:,()00 

THIS PROGRAM CONSTRUCTS THE INPUT DATA FOR SNOOPER 

SET F:1/GRKEYx;IN 
F:5/NEWWINDATA;IN 
F:6/WIND:ACTx;our;sAVE 

DIMENSION KC10,10),MAPC342),ICODEC10),NL(10),RLD(l0),RHH(10) 
COMMON/ST/HHC10),L0(10),LD<10),TSC10),TA(10),IFRQC10),NPIC10), 

*NPDC10),ETL(10),TLRC10),FST(10l,FETC10),WTB(10),WTAC10), 
*IMP(10),KNOWC10),PNC10),IHHNC10>,DUR(10),I 

DATA CICODECI>,I~t,10)/607,703,704sJ07,713,B01,804, 
* 806,811,814/ 

DATA CMAPCL>,L=1,5)/607001,607002,607003,607004,607101/ 
DATA CMAP(L),L~6,10)/607102,607103,607104,607105,607106/ 
DATA CMAP(L),L=11,15)/607107,607108r607109,607110,607111/ 
DATA (MAPCL>,L~16,20)/607112,6071131607200,607201,607202/ 
DATA (MAP<L>,L=21,25)/607203,607204,607205,607206,607207/ 
DATA CMAP(L),L=26,30)/607208,607209,607210,607211,607212/ 
DATA CMAP(Ll,L=31,35)/607213,607214r607215,607216,607217/ 
DATA (MAP(L)1L=J6,38)/607218,607219,703001/ 
DATA (MAPCL>,L=39,43)/703101,703102,703103,703200,703201/ 
DATA (MAPCL),L~44,48)/703202,703203,703204,703205,703206/ 
DATA (MAPCL),L=49,53)/703207,703208,J03209,703210,704001/ 
DATA CMAP(L),L~54,58)/704002,704003,704101,704102,704103/ 
DATA CMAPCL),L=59,63)/704104,704105,704106,704107P704108/ 
DATA CMAPCL>,L=64,68)/704109,704110170~112,704200,704201/ 
DATA (MAPCL>,L~69,73)/704202,704203,704204,704205,704206/ 
DATA CMAPCL>,L=74,78)/704207,704208,704209,704210,704211/ 
DATA CMAPCL>,L=79,83)/704212,704213,704214,704215,704216/ 
DATA (MAPCL>,L~84,88)/704217,704218,704219,704220,707001/ 
DATA CMAPCL),L=89,93)/707002,707003,707004,707005,70710]/ 
DATA CMAP(L>,L~94,98)/707102,707103,707104,707105,707107/ 
DATA CMAP(L),L=99,103)/707108,707109r707110,707111,707112/ 
DATA (MAP(L),L==101,108)/707113,707114,707200,707201,707202/ 
DATA CMAPCL),L=109,113)/707203,7072(14,707205,707206,707J07/ 
DATA CMAPCL),L=114,118)/707208,707209,707210,707211,707212/ 
DATA (MAPCL),L=119,123)/707213,7072]4,707215,707216,707217/ 
DATA (MAPCL),L~124,128)/707218,707219,707220,707221,707222/ 
DAl'A CMAP(L),L=129,133)/713001,713002s713003,713101,713102/ 
DATA <MAPCL>,L~131,138)/713103,713104,713105,713106,713107/ 
DATA CMAPCL),L=139,143)/713108,713201,713202,713203,713204/ 
DATA (MAPCL>,L~1411148)/713205,713206,713207,713208,713209/ 
DATA CMAP(L),L=149,153)/713210,7132llr713212r713213,713214/ 
DATA (MAPCL),L~154,158)/713215,713216,713217,713218,713219/ 
DATA (MAPCL>,L=159,163)/713220,713221,713222,801001,801002/ 
DATA (MAPCL)1L~161,168)/801101,801102,801103,801104,801105/ 
DATA CMAP(L),L=169,173)/801106,8011(1/,801200,801201,801202/ 
DATA CMAP(L),L=174,178)/801203,801204,801205,801206,801207/ 
DATA (MAPCL),L~179,183)/801208,801209,801210,801211,801212/ 
DATA CMAPCL),L=184,188)/801213,801214r801215,~01216,801217/ 
DA'fA CMAPCL),L~189,193)/801218,801219,801220,801221,801222/ 
DATA CMAP(L),L=194,198)/801223,801224,8012251801226,80l227/ 
DATA (M~P(L>,L~199,203)/801228,804001,804101,804102,804103/ 
DATA <MAPCL>,L=204,208)/804104,804200r804201,804202,804203/ 
DATA (MAP<L>,L~209,213)/804204,801205,804206,804207,804208/ 
DATA CMAPCL>,L=214,218)/804209,804210,804211,804212,80600l/ 
DATA CMAP(Ll,L=219,223)/806002,806101r80610?,806103,806104/ 
DATA CMAP(L),L~221,228)/806105,806106,806107,806108,806109/ 
ruyro "r'\Vfl \ rl -·--?§' ~ . ..,,r T" "?"-: 22 -sr n :-;;·--: 



6J <· 000 
64. ()0() 
61.:,.000 
(:.(; ❖ 000 
I.. ·7 (\ {" f) 
• ... \ .· f \/ \} .... 

{.fl,000 
-:::-9 <· 000 
/0.000 
'?:l.t-000 
)'27000 

·77 ❖ 000 

C 

/B,000 
/?.000 
BO<· 000 
81.000 C 
n2.ooo c 
B:-5'"000 C 
D4 ,. 000 

E\6.000 

B\> ~ 000 
\}0{-000 
?:i., 000 
92 <· 000 
?:3 <· 000 
<_;>4 + 000 

96,000 

''.'/8 <· 000 
(.?9¼000 

100.000 
:1.01.000 
102,.000 C 
:I.OJ,000 C 
:l.04 ❖ 000 f'' 
:1.0~.i,000 
106 ❖ 000 

107,000 
:I.OB,000 
10·;:,,000 
110.000 
:1.11,000 
:l12<-000 
:1.13,000 
:l.:J.lj,(i()() 

:!.:l.~'i,000 
11(:,.000 
:l.17.000 
11:3.000 
:ll(i>,000 
120.000 
:1.2:1.,000 
122v000 
1::;.~::5 ~ 000 
:I. ::.:.~4 + 000 
125.000 
:l.?6,000 

Dt1Tt1 
lit;T/.'.1 
D01lf\ 
D01T(1 
DhTr.1 
DhT(:1 
Dr'.:iT(i 
D1'.:)Ti~l 

:Ot-l T (., 
•J, .,-'\ 

Dt1Tt1 
nr, T ti 

,i, 
:r, 

Dt1Tt1 
V/ :p, 

Dr~, T ('! 
·-!, 
·Y• 

CMAPCL>,L~239,213)/811104,811200,811201,811202,811203/ 
CMhPCL),L=244,248)/811204,811205,811206,811207,811208/ 3 
CMAP(L),L~249,253)/811209,811210,811211,814001,814002/ 
( M ,=i P C L ) , I...= 2 ~) 4 , 2 ~.'.i 8 ) / 8 1 4 0 0 3 , 8 1 ,~ 0 0 l) :: 8 :!. 4 j O :I , 8 1 4 1 0 2 , B 1 4 1 0 3 ./ 
CMAPCL),L=259,263)/811104,814105,814106,814107,814108/ 
CMAP<L),L=264,268)/814200,814201,814202,814203,814204./ 
CMAP(L),L=269,273)/814205,814206,814207,814208,814209/ 
CMAPCL),L=274,276)/814210,814211s814212/ 

(MAPCL),L=277,293)/203,208,209s210,211,212,214,216s217, 
218,219,221,224,226,227,228,229/ 

CMAPCL>,L=294,298)/403,405,406,411,413/ 
CMhPCL),l...=299,316)/601,602,604,605,606,607,608,609,611, 

612,613,611,616,617,618,619,620,621/ 
CMhPCL),L=317,329)/701,702,703s704,705,706,707,708,/09, 

71.0,7:1.:1.,7:l.2,7:l.3/ 
CMAPCL),L~J30,312)/801,802,803,804,805,806,807,808,809, 

tHO,Bll,B:l.2,814/ 

:1. READ(1,3)KHHN,KPN 
::z, FOF:Mi:1T C 2 I ~'.i) 

'? DhY::::24.'.::iO 
J ::::() 

10 J::::I+J. 
F;: E ti :0 ( 15 , :l. 2 ) N T Y P E , H H C I ) , L O ( I ) ,, L D ( I ) ,, T 13 ( I ) , T A ( I ) , I F r-;: Cl ( I ) , N P I ( I ) :, 

* r,1 P D ( I ) :, E T L. ( I ) , Tl.. i:;: ( I ) , F B T ( I ) , F E T ( I ) , l,H B ( I ) , \•.! T ,; ( I ) , I M P C I ) ,, 
tKNOW(I),PNCI),IHHNCI) 

:I. 4 PPN::::PN (:I.) 
IFCIHHNCI>.NE.KHHN)GO TO 33 

:l:'5 J::-0 I+l 
READC5,12>NTYPE,HHCI),LO(I),LD(I),TS(l),TGCil,IFRQ(I),NPI(I), 

*NP O ( I ) , E TL. ( I ) , T !... F: ( I ) , F ~n ( I ) , FE T ( I ) , 1.,n B ( I ) , WT ti ( I ) , IMP ( I ) ,, 
*KNOWCI>,PNCI),IHHNCI) 

IFCPN(ll.NE.PPN)GO TO 30 
IF(HHCI···:!.).;NE.16.,)UO TO 20 

TEST FOR MANDATORY HOME ACTIVITY 

IFCTLRCI-1),LE,TSCI))GO TO 25 
:[::,J:•-·:I. 

GO TO l~i 
20 IFCFET(I-1),EQ.O.O)GO TO 22 

DU I\ ( I -- 1 ) "''FE T C I -· :I ) -·FE; T ( I -· 1 ) 
IFCDURCI-ll.LT.O.O>GO TO 23 
CHK=TA(I-1>-FST(I-1) 
IFCCHK.GT,O.5O)GO TO 2:1. 
GO TO l ~.i 

;:21 Ff.:T(I--:t)=O.O-
FET(I--1)::::0.0 

22 IF(FST(I-1).GT.TA<I-l))GO TO 24 
DURCI-l)=TSCI>-TACI-J.) 
GO TD 11'5 

24 DURCI-l)=TSCI)-FSTCI-1) 
IFCDURCI-1).LT.O.O)DURCI-1)=(24.00-FSTCI-l))+TSCI) 
GD TO :1.5 

23 DURCI-1)=(24,00-FBTCl-l))t(FETCI-:I.)) 
GD TD l;'5 

25 IF(TACI-1).GT,TLRCI-1))TLRCI-:l.>~TACI-1) 
I F C E Tl. .. ( I ) • E iJ • 0 • 0 ) ET L. C I ) ·-:: T !.. R ( I ··· 1 ) + • 2 ~:.i 
DURCI-:1.)=ETLCI>-TLRCI-l) 



129.000 
130.000 
131.000 
132.000 
133,000 
134.000 
135.000 
136.000 
137.000 
138.000 
139.000 
140.000 
141,000 
142.000 
143.000 
144.000 C 
145.000 
146.000 
147.000 
148.000 
149.000 
150,000 
151.000 

GO TO 15 
33 I=I+1 

READC5,12)NTYPE,HHCI),LOCI),LDCI),TSCI),TACI),IFRQ(I), 
*NPICI>,NPO(I),ETLCI>,TLR(l),FST(I),FET(I),WTB(I),WTA(I), 
*IMPCI),KNOW(I),PN(I),IHHN(I) 

IFCIHHNCI).EQ.IHHNCI-1))80 TO 33 
CALL STORE 
I=1 
DAY=24.50 
GO TO 14 

30 IFCPPN.EQ,KPN)GO TO 35 
CALL STORE 
DAY=24,50 
I=l 
GO TO 14 

35 NFILE=I-2 
IFCTLRCNFILE+l>,NE,0,0)DAY=TLR(NFILE+l) 
IF(TLRCNFILEt1).LT.TA(NFILE+1>>DAY~TACNFILEt1) 
IPPN=PPN 
DO 44 KX~l,276 
IF<MAPCKX).NE,LO(l)) GO TO 44 
IZONE=KX 

152,000 GO TO 45 
153,000 44 CONTINUE 
154,000 45 WRITEC6,38)1HHNCI-1>,IPPN,NFILErIZONErETL(1),DAY 
155.000 38 FORMAT<4I5,2F7.2) 
156.000 C 
157,000 C 
158.000 
159.000 C 
160.000 
161.000 
162.000 
163.000 
164.000 
165.000 
166.000 
167.000 

MAP CODED LOCATIONS TO DISTANCE MATRIX NOTATION 
DO 7 J=l,NFILE 

LL=LD(J)/1000 
DO 27 JJ=l,10 
IFCLL.EQ.ICODE(JJ))GO TO 37 

27 CONTINUE 
DO 47 JJ=277,342 
IF(MAPCJJ).NE.LL)GO TO 47 
NLCJ)=JJ 
GO TO 7 

168,000 47 CONTINUE 
169.000 C 
170,000 37 DO 17 JJ=l,276 
171,000 IFCMAPCJJ).NE.LD<J>>GO TO 17 
172.000 
173.000 
174,000 
175.000 
176,000 C 

NLCJ>=JJ 
GO TO 7 

17 CONTINUE 
7 CONTINUE 

177.000 R=O. 
DO 70 JJ=1,NFILE 
R=R+1,0 
RLDCJJ)=NLCJJ) 
RHHCJJ)=HH(JJ) 

4 

178.000 
179.000 
180.000 
181.000 
182.000 
183.000 

70 WRITEC6,75)R,FSTC.JJ>,FETCJJ),DURCJJ),RLDCJJ) ,RHHCJJ),WTBCJJ), 
*WTA(JJ>,NPI(JJl,NPOCJJ),IMP(JJ),IFROCJJ),KNOW(JJ) 

184,000 
185.000 
186.000 
187,000 
188.000 
189,000 
190,000 
191.000 
192.000 

]
07 999 

75 FORMATC8F7.2,5I3) 
DO 200 JJ=l,NFILE 
DO 190 J=1,NFILE 

190 KCJJ,J)=O 
200 WRITEC6,80)CKCJJ,J),J~1,NFILE) 

80 FORMAT(612) 
CALL STORE 
I=1 
DAY=24,50 



195.000 
196.000 
197.000 
198.000 

69 WRITE(6,85) 
85 FORMATC'END OF FILE') 

RETURN 
END 

5 



*E XTICKER 
*TY 

.100 
1.000 C 
2.000 C 
3.000 C 
4.000 C 
5.000 
6.000 
7.000 
7.050 
7.250 C 
7.500 
7.750 
8.000 
9,000 

10.000 
11.000 
12.000 
13.000 
15.000 
15.100 
15,200 
15.300 

C 
C 

V n 

15,400 
15.500 
15.600 
15.700 
15,800 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 C 
22.000 C 
23.000 r 
24.000 C 
25,000 C 
26,000 C 
27.000 C 
28,000 C 
28,500 X 
29.000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
36.000 
37,000 X 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 

8 
10 

11 
12 
1 ~ ~J 

120 

13 

16 
17 

SUBROUTINE TICKER 
THIS PROGRAM DETERMINES THE NUMBER OF PEOPLE AT HOME 
THROUGHOUT THE ENTIRE DAY 

6 

DIMENSION HH(15,15),TS(15,15),TA(15r15>,PNC15,15),NN(15), 
*TLHC15,10>,TAH(15,10),MM(15),JJ(15),TLC15,10),TR(15,10), 
*IHHSIZE(30),T(30),TLMIN(15),TRMIN(15),A(79l,TMINC15),JN(]S)r 
*LN(15),IP(10) 

BEGIN TEST FOR CORRECT HOUSEHOLD 

READ(1,10,END=99)KHHN,KPN 
FORMATC2I5> 
WRITEC6,11>KHHN,KPN 
FORMATC1X,'KHHN~',I5,2X,'KPN=',I5) 
READ(5,15,END=99)IHHN 
FORMAT(75X,I3) 
FORMATC1X,'IHHN=',I5) 
READ(5,13)(IP(I),I=1,8) 
FORMATC1X,8CI1,8X)) 
ITP=O 
DO 28 1=1,8 
IFCIP(Il,EQ.O)GO TO 28 
ITP=ITP+1 
CONTINUE 
ITP=ITP-1 
IF(KHHN.EQ.IHHN)GO TO 18 
READ(5,17>NTYPE,<A<I>,I=1,79) 
FORMATCI1,79A1) 
IF<NTYPE ,NE. 4)80 TO 16 
GO TO 12 

HOUSEHOLD TEST COMPLETED 

READ TRAVEL INFO FOR ALL HOUSEHOLD MEMBERS EXCEPT 
INDIVIDUAL UNDER ANALYSIS 

WRITEC6,120)IHHN 
18 K=O 

I=O 
4 K=K+1 

J=K 
19 I=I+l 

20 

NNCK)=I 
READC5,20)NTYPE,HHCK,I),TS(K,I>,TACKrI)rPN(K,I) 
FORMAT(I1,2X,I2,12X,2F4.2,36X,I1> 
WRITEC6,22)NTYPE,HH(K,I>,TSCK,I>,TnCK,I>,PNCKrI) 
FORMATC2X,I1,2X,I2,2X,F5.2,2X,F5,2,2X,I2l 
IFCNTYPE .EQ, 4)G0 TO 50 
IF(I,EQ.l)GO TO 19 
IF(PNCK,I) ,EQ. PNCK,I-ll)GO TO 19 
IFCPNCK,I-1). ,EO. KPN)GO TO 21 
J=K+l 
HHCJ,1)=HHCK,I) 
TSCJ,l)=TS(K,I) 
TACJ,l)=TACK,I> 
PNCJ,l)=PNCK,I) 
NN<K>=I-1 



!:.'i2. 000 
:':i3. 000 
!.:.i4. 000 
55. 000 
~:.i6 <· 000 
~:j7v00() 
!:58. 000 

GO TD 4 
21 HHCJ,l>=HH<K,I> 

TS ( .J, l) =0 TS ( K, I) 
Hi ( J, l) =T(i (I<, I) 
PN ( J, 1.) ==PN ( t<, I) 
I::: l 

60.000 GO TO 19 
61..000 50 IFCPNCK,I-l>.NE,KPN)GO TO 55 
62.000 K=K-1 
63.000 GO TO 56 
64.000 55 NNCK>=I-1 
6'.':i.000 C 
66,000 C 
6'.? + 000 C 
68,-000 
f::,9.000 
70.000 
71.000 :X 
72+000 
7:3.000 
74,,000 
"/!.:it-000 

CONSTRUCT HOME DEPARTURE AND ARRIVnl ThHLE FOR ALL MFMBERS 

DO 24 l._::::l ,!< 
TLH(l,l)=TS(L,1) 
CONTINUE 
~JI~: I TE ( .;"; , 1 2 ~5 ) 1~; 
FOF~r'itiT(l)<, 'I<:::' ,I3) 
DO 3•:.? L.== :t., K 
M::::O 
MM ( L) ::::() 
1)0 38 J==:!.,MN(!...) 
Wl~ITF(.~r :t:;_:/::.,)l...,J 

'J 8 • 0 0 0 :I. 2 6 FORM f~) T ( l X ~ ,. L. ::: ' , I :::'; , 2 ;( , ' ..J ::-s ' !-' I 3 ) 
79.000 IF(HH<L,J).NE.16)GO TO 38 
B0.000 
8:l.000 
82.000 
83,.000 X 
t\4.000 

8/:.)+000 
87.000 
88.000 X 
89.000 
90.000 
?1.000 
92,000 

127 

M:=:M+ :1. 

Tt1H < L, M) =T(..i ( L" . ..I) 
MM ( I ... ) :::: M i"""i C L ) + 1 
WRITEC6,127)M,L,MMCL) 
FORMAT(1X,'M=,.,I3,2X,'MM(',I2,')~',l3) 
IFCJ.EQ.NNCL))GO TO 38 
TLHCL.,M+1)=TSCL,Jt1) 
CONTINUE 
WRITEC6,128)L,NN(L; 
FORMAT(lX,'NN( ,.,I2, ')=~,I2) 
CONTINUE 
DO 80 L=l:,r< 
DO BO .. .J==:l.,Mr1(l..) 
WRITE(6,123lTLHCL,J),TAH(L,J) 

94,000 123 FORMATC2F7.2) 
95.000 80 CONTINUE 

97.000 
DO 42 L::: l !' t{ 

J.J(l...)::::MMCI...) 
WRITE<6,140)!...,JJCL> 

98,000 42 CONTINUE 
S)(.?. 000 

:t.00+000 
:1.01.000 

IFCK.GT.l)GO TO 43 
L :::: I\ 
MX::::.J,J C 1...::, 

:1.01.500 X WRITEC6,149)MX 
:L0:1.,600 :l.49 FOF~Mr'.:iTCl)<~ 'M:X··s ' ,13) 
102,000 GO TO 7 
10~5..000 C 
104.000 C 
:l05+00(J C 
:!.06,000 f' 

:I. 0/. 000 

:l.0~).000 
:l10t-OOO 

INSEF~T 99,.~:: IN HOME f!/t1 T01BI ... C TD £::H\31.!l:~E 01N EOUtiL. NUMBEF~ 
OF DEF'ril?TUF:E'.3 (~HD r-)F:f::Il)t!L..S hCl~:OS!?. til ... l... HOUSE!-10!.D MEMBE:F~S 

43 DO 44 L.::::2,h 
IFCJJCl...).LT.JJ(L-l))JJ(L)~JJ(l-1) 

44 CONTINUE 
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J. .I. :.:: ~ f • .J '--·' l.,.J 

113.000 
114,000 
115.000 
116.000 
117.000 
118,000 
119,000 
120.000 X 
121,000 
122.000 C 
123.000 C 
124,000 C 
125,000 C 
126,000 
127,000 
128.000 
129.000 
129.500 X 

.0. C• 
' I 

48 
··1 , 

:3 :~~ 

.!.r- 1..nn' .. 1._; vt:.L·~+nA.JtJU tt_t ·70 

DO 49 J=MMCL)tl,MX 
TL. H C i... , J ) ""' C; (? • 0 
ThHCL,J)=9?,.0 
CDNTIMUE 
CONTINUE 
DO 82 L=1,K 
DO 82 J=l,MX 
WRITEC6,123)TLHCL,J>,TAH(L.,J) 
CONTINUC 

DETERMINE THE TIMES WHEN THE NUMBER OF PEOPLE AT HOME 
CHANGES AND ADJUST THE HOUSEHOI.D SIZE ACCORDINGLY 

DO ;:i2 Jc.a 1 !I MX 
no ~"i2 i ... =::: 1 ~ 1·, 
TL. ( J, l...) •==TI ... H ( L, J) 
TR(J,l...)=TAHCL,J) 
WRITEC6,150>J,L,TLCJ,L),J,L,TR(J,L> 

129.600 150 FORMAT(lX,'TLC',213,' )=',F5.2,3X,'TRC',2I3,')=',F5.2) 
130,000 52 CONTINUE 
131,000 J=l 
131.500 
131,750 
132.000 
132.500 
132,750 
133.000 
:t 34 (- 000 
135,000 
136,000 X 

NP=J 
DO 66 N=l,K 
JNCN)=l 
LNCN)=l 

66 CONTINUE 
NLN=1 
lHHSIZE(l)=K 
TC1)=0.00 
WRITEC6,129>IHHSIZEC1>,TC1) 

137,000 129 FDRMAT(1X,'IHHSIZE(1)=',I3,2X,'T(1)~',F5.2) 
138.000 53 TLMIN(1)=99.0 
139.000 
141.000 X 
142.000 

TRMIN(1)=99.0 
WRITEC6,125)K 
DO 54 L=l,K 

143,000 X WRITE(6,132)NLN,TLMIN(L),TLCJ,L),TRMIN(L.),TR<J,L) 
144.000 132 FORMATC1X,'NLN~',I3,2X,4CF5.2,2X)) 
146.000 TLMIN<L+1)=AMIN1CTLMIN(L),TLCJ,L)> 
147.000 TRMINCL+1)=AMIN1CTRMIN(l),TRCJ,L>> 
14B.000 X WRITEC6,130)NLN,TLMIN(Lt1),l.RMIN(Lt1) 
149.000 130 FORMATC1X,'NLN~',I3,2X,'TLMIN=',F5.2,2X,'TRMIN=',F5.2) 
150.000 X WRITEC6,138)L 
151.000 138 FORMATC1X,'L=',I3> 
152,000 54 CONTINUE 
153.000 
154.000 
155,000 
156.000 
157,000 
158,000 
158,500 
159.000 
160,000 
161.000 
162,000 
163.000 
164,000 
165.000 
165,500 
166.000 
167,000 
168.000 
169.000 
170.000 

IFCTLMINCKt1),NE.TRMINCK+1))GO TO 57 
DO 62 N::::J~!< 
IFCTLCJ,N).NE.TLMIN(Ktl))GO TO 62 
IF(JN(N),.I..T.MX)GD TO ?4 
TL(.J,N)==9C) .o 
GO TO /;2 

34 JN(N)=JNCN)tl 
TLCJ,N)=TL(JN(N),N) 

62 CONTINUE 
DO 63 N=:t,1·;; 
IFCTR(J,N),NE.TRMIN<K+1)>GO TO 63 
IF(LNCN).LT.MX>GD TO 35 
TLC ..J, H) :::9':) ., 0 

GO TO t.3 
35 LNCN)=LNCN)+l 

TRCJ,N)=TR(LNCN),N) 
,s:::; CONT I NUE 

lFCTLMINCKtl),EQ.99.0 ,AND, TRMINCKtl) ,EQ,99,0)GO Tn 64 
GD TO !5:5 

57 TMIN(Kt1)=AMIN1CTL..MIN(K+l>,TRMIN<Kt1)) 
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1'.711000 X WRITEC6,135)TMIN(Kt1),TLMINCK+1>,TRMIN(Kt1> 
1'72.000 135 FOF:Mi~1T(1X!, _..TMH!::::'· ,,F:'L'.2,2X, 'TL.MH/::.s' ,F:5.2<?.X,, 'Tl~:MIN===' ,,F::.'.i,2) g . 
1'73.000 IFCTMIN(Ktl).EQ.TL.MIN(Ktl))GO TO 59 
174,000 

1?"7,000 
:l78+000 
179.000 

180,000 
18:L.OOO 
:1.82,000 
:1.82.1.500 
183,000 
:1.B4+0()0 
:1.84,:LOO X 
lB4¼-600 

KIJca:() 
NLN::::NL.N+l 
DO ~i8 N•==:l., I·< 
IFCTR(NP,N>.NE.TRMINCK+l))GO TO 58 
T ( NL. N ) ::: Ti:;: ( NP , N ) 

IFCLNCN),LT,MX>GO TD 33 

GO TD 58 
33 I...NCN>=LNCN>t1 

TRCJ,N)=TRCLNCN),N) 
58 CONTINUE 

LJRITE ( 61• 144) l·<IJ 
IHHSIZECNLN)=IHHSIZECNLN-1)tKIJ 
WRITEC6,136)NLN,IHHSIZECNLN> 

184,800 136 FORMATC1X,'IHHSIZEC',I3,')=',I3) 
185.000 IFCTRMIN<Ktl),NE,99,0)GO TO 53 
186.000 GO TO 69 
188.000 59 KIJ=O 
188.500 NLN=NLN+:I. 
:1.B~),000 
l?0.000 
:J.</1.000 
l'/l,'.'500 
:1.92.000 
19:·5+000 
1 1:.~)4+000 
:t 9.({. ~- 500 
:1,<?~5{-000 

:l.96,100 X 
:I. 96. 200 
:l.96.~500 
196,600 X 
:1.97,000 
19/+100 
:!. c;7 • 200 
l??,::rno 
:1.97.400 
:L 97 .. 5(>0 
198,000 
j_(J?.000 

·1 ,; ... 
J. "i' ···t 

DD 60 N= 1, I< 
IFCTLCNP,N).NE.TLMIN(Ktl))GO TO 60 
T ( N ! ... N ) ::: TI... ( NP , N ) 
l<IJ:::l<IJ+l 
IFCJN(N),LT,MXlGO TO 36 
TL.CNP,N)===99,0 
GO TD 60 
..JN(N)c.:JN(N)t:I. 
TLCJ,N)~TLCJNCN>,N> 
CONTINUE 
l,JF:ITEC6!, l44)1•;;IJ 
FORMATClX,'KIJ~',13) 
IHHSIZE(NLN)=IHHSIZECNLN-1)-KIJ 
WRITEC6,1J6)NLN,IHHSIZE(NLN) 

69 IFCTLMINCKtl>.NE,99,0)GO TO 53 
64 IFCITP.EQ.IHHSIZECl))GO TO 81 

INCR=ITP-IHHSIZECll 
DO 9·7 l<N=::::l.,NI...N 
IHHSIZECKN)=IHHSIZE(KN>+INCR 

8/ CONTINUE 
81 DO 68 KN=l,NLN 

WRITEC6,l10)IHHN,TCKN>,IHHSIZE(KN),ITP 
200.000 110 FORMAT( I5,2X,F7,2,2X,I5,2X,I3) 
201,000 68 CONTINUE 
201. :':i00 WRITE(6,:I.BO)ITF' 
201,600 1.80 FOl?MhT( :LX,'•:;i,:;99•,:1.ax,:r.J) 
202.000 GO TO 8 
203,000 99 WRITEC6,115) 
204,000 1:1.5 FORMATC2X,'END OF FILE') 
205,000 RETURN 
206.000 END 



1.-:-000 C SNOOPER - DRIVER PROGRAM - VERSION D <WINDHAM> 

3.000 c-------------------------------------------------------------
4-:-000 C 

6.000 C 
7.000 C 

9,000 C 
:1.0.000 C 
l:l..000 C 
:1.2.000 C 
:l. 3. 000 C 
:1.4,000 C 
:l.!5.000 C 
:l.{; ❖ 000 C 
l?~-000 C 
1/.:1.00 C 
:l7~200 C 
:l./,~~00 C 
:l.7 ❖ 4-00 [: 
:1. U ~ 00 0 C 

CHAINING BEHAVIOR IN URBAN TRIP MAKING 

Com P l e >i Hou s e ho l r:.i t. ct i v i t ~1 I N t e r 8 ct i on f-~ :i. m u l ;::: to r 

SNOOPER 
(Version SNO □ P:D SePt,1,1982) 

SPecificaticn of Feasible Activii-~ PBtterns 

W,W.RECKER M.G.MCNALLY G,S.ROOT 

Dr.~r,-,;:irtment of C:ivil En:.,iine01rin:"i ,~r,d 
Institute of TransPort3tion Studies 

Universits of C8lifornia,Irvine 

PROGRAMMED BY: M.G.MCNALLY AND W.W.RECKER (9/81) 
MODIFIED BY; 

20.000 c-------------------------------------------------------------
21.,000 C 
::::.2 ❖ 000 

::.~~5\_()00 
::?6v000 

:.-:~0.000 
31,000 

3:,3.000 
3.,:) "000 

3/,000 
:313.000 

40.000 
4:1.,000 

DIMENSION NUMBERC6,6),NFACTOR(6),M □DSEQ2(6) 

COMMON/CHhR/TS( L.::'.l ,TF( :L?.) ,TDC 12) ,TB( :l.2) ,,TEC :l.2) ,H( 12)" 
t MC12),HHC12>,LDC(:!.2J,IMPC12),IFREQC12),KNOWC12) 

COMMON/COUP/ICC6,6) 
CD M r'i ON/ P (1 T /TE 3 ( 1 2 ) , TL::; ( :l. 2 ) :, K FE t1 S !' T i-'l ( l ? ) , T I C l 2 ) 
COMMON/PAR/VC5J,DT,FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
CDMMON/SLOP/RNGC:l.2l,IRNGC12l,DZC12) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBN, □ <10,500) 
COMMON/ D I ST/ D ( 1 2 11 1 2 ) , ,~CT ( 1 2 , 2 0 ) , N , N f: T I.. E , ;:~ ( 1 2. , 2. 0 ) , DJ S ( 12 , :i 2. ) 

t ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MADC3,10) 
COMMON/COORD/XLC12l,YLC12) 
COMMON/OBJPAR/NOBJ,KOBJ(10>,KEYC10),KEY2(10),KO,K1,K2,K3,K4 
COMMON/CONN/EAT(12l,TOURC:!.2),BARF(12l,ILOC(12),IDAY<12) 
DIMENSION TITLEC:l.B>,ALPH(2),KX(750),KYC750) 
INTEGER H,HH 
DATA C(NUMBERCI,J),J=:l.,6),I=l,6)/6t0,1,1,~f0,1,2,1,3t0, 

t :l.,3,3,:l.,2*0,114,6,i,1,0,1,5,:l.0,10,5,1/, 
* CNFACTORCI),I=:L,6)/1,2,6,24,120,/20/, 
* CMODSEQ2(NTOUR>,NTOUR=1,6)/2,4,8,16,32,64/ 

DATA ALPH/4HGRID,4HZONE/ 
42.000 EXTERN~L RANDOM 
43.000 c-------------------------------------------------------------
44,000 C 
4~:i, 000 C 

-4?,000 C 

49,000 C 

~:.i?, 000 C 
~5::1: .. 000 C 
~:.i4 ❖ 000 C 

~:.i6"()()0 C 
~S? <· 000 C 

FILE 13ETSt 
INPUT! F ! 1. 

i:·: :? 
F!3 
Ft4 

F!6 
F!7 
c:· ., 0 
I ❖ t_1 

F~9 
F!10 -
F ! :l. 1 --
F ! 1 :2 .... 

P1~Rf1MET ER~3 
;? SEOUENCES 
:.::: f.)[QUENCEf; 
4 SEDUENCES 
!5 SEOUENCFb 
o SEQUENCEf; 
1 TOU!;:/MODE 
2 TOUR/MOD[ 
~.: TDUr-;:/MODF 
4 TDUR/MODE 
5 TOUR/hDDE 
,::; TOUFi./MODE 
ACTIVITY PROGRAMS 

( F'{1F~SNO!JF') 
:'.COMB'.-?.) 
(COMf::3) 
(COMB4) 
( COM:8!.':i) 
:'. CDMBt..) 
(NCM:l.) 
( NCt·i2::, 
(NCM3) 
(NCM4) 
( NCM~"i) 
( NCMt,) 
( ) 
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:t2?+00() 
:l2E.OOO 
129~000 
130.,000 
1.~1:t. ❖ 000 

1:32 .. 000 
132170()0 
12i4.000 
:l.3'.5.,000 C 
1~!;(:,.000 
137.000 

WRITEC108,810)(TITLE(I),I=1,18) 
810 FORMAT(//2X,19(4H----)/4X,18A4/2X,19C4H----)) 

READC1,906)NOBS,KZ,NDIS,MA,NARB,NSMPL.,DT,CVCI),I=1,5) 
906 FORMATC6I5,6F6.2) 

IFCDT,EQ,O.O)DT~0,25 
IFCNARB,EQ.O)NARB=99 
(RANDOM SELECTION UNNECESSARY FOR 3 DR LESS ACTIVITIES) 
IF<NARB.LE.3)NARB=4 
1) ( 1) cs: 1.J ( :1.) +o. 001 
!-(f-::csl,,t ( l) 

READ(1,907)KO,K1,K2,K3,K4 

12 

:!.39.000 
140.000 
141-,000 READC1,908)CFMT1CI),I=1,20),.(FMT2CI>,I~1,20),(FMT3(I),I~1F20), 
:t4:2i-00() 

14~:i,000 

14"?,000 C 
:t--='iB~OOO 
l49 ❖ 000 
:1.~7.i() ❖ OOO 

1:':i:L,000 C 
:i. '.':i? ., 000 C 

1~=5~5t000 
:\.!.:ii;.:, +000 

1~:i9,000 C 
:l.60,000 C 
l<S:I. ,000 C 

164,000 
1.i:S~J¼OOO 
:l.(::.<:, ❖ ooo 

lb/,,000 

169.000 
1".70,000 
1 "/ l, 000 

173,000 
174,000 
:t ·7~5 t- 000 
1·.?{:ivOOO 

908 FDRMAT(20A4/20A4/20A4/20A4) 
IF(KO.EQ.O)GO TO 910 
READC1,907)(KEYCI>,I=1,10) 
READC1,907lCKOBJCI),I=1,10) 

NOB..J::::Q 
DO 909 1°.::1, :1.0 

909 NOBJ=NOB..J+KEYCI) 

WRITE DATA OUTPUT INFORMATION 

910 WRITEC:l.08,815) 
815 FORMAT(//2X,'FILE OUTPUT:'/7X,'FEASDUT - FFnSIBLE ', 

l' Pf-iTTERN Dt1Tt1') 
IF(KO,NE.O) WRITEC108,816) 

8:1..,c., FORMt-;T(7X,, -'OBJOUT ··- MULTI····OE-:.JECTI 1)E Cf:;:ITEf:I.f'.:'i t)trL.UES' //) 

PRINT ANALYSIS PARAMETERS 

IFCKZ.EQ,O,O>KK=2 
1,m:nE c Hrn" 8301 

830 FORMATC///16X,10C4H----)/16X,'GENERtTION OF FEASIBLE', 
• ' ACTIVITY PATTERNS'/16X,10(4H----)/) 
WRITE(108,835)NOBS,ALPHCKK>,NDIS,MA,D1 ,KV 

835 FORMATC16X,'NUMBER OF INDIVIDUALS ANALYZED. 
16X,-'SPATIAL DISAGGREGATION •• , , 
16X,'TIME/DISTANCE INPUT FILS •• • ·> 

❖ • • ', I 3/ 

16X,'NUMBER OF SIMULATED MODES • • • , .',13/ 
:l.6X,'BASIC TIME SIMULATION UNIT ••• , O',F4.3/ 
16X,'RECIPROCAL. OF HOME INSERT'/ 
16X,' RANGE SEGMENTATION FACTOR. 

IFCNARB,NE,99)WRITE(108,8~0)NARB,NSMPL 
• ❖ • t I 9 I 3//) 

840 FDRMtiT ( :!. 6X, 'Rf-'.iNDOM SELECT ION OF SEQl.!F.NCES' / 
:l.6X,' OCCURS FOR ACTIVITY PROGRAM SIZE •• ',13./ 
16X, 'SECll..lENCE St1MPLING RATE (F'Ei~:CENT) • , • ':,I?:://) 

179,000 C*************************************************************** 
:1.80.000 c---------------------------------------------------------------
181,000 C t PROGRAM ELEMENTS: 
182,000 C 
Hl3,000 C 
1.B4,000 C' 
:!.8!.S+OOC, C 
l8l)1:000 C 
:tf:.~7 ... 000 C 
:1.Bs~ooo c 

THE SNOOPER MODULE MAY BE SUBDIVIDED INTO SIX EI.EMENTS. 
EACH ELEMENT IS EXECUTED FOR EACH INDIVIDUAL. IN THE CHOICE 
HOUSEHOLD, AS CONTROLLED BY THE GRAND LOOP. THE SEQUENTifL 
ELEMENTS ARE INDICATED ~S THEY ARE ACCESSED BY THE MAIN 
SNODF'EP F(OUT I NE, 
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607000 C 
61,000 C 
c:;2,000 C 
63,000 C 
{:.i4 ❖ 000 C 

OUTPUTi F:1~:t Ft:.r:-i~lJ:JLt:. 
PATTERN Dt,Tt1 

F!16 -- FEt1SIBLE 
OB...JECTI 1,.JE '-,.J(.:11...UES 

< FEf.1SDUT) 

<DBJOUT) 

65.000 c-------------------------------------------------------------
66.000 C PARAMETERS: 
67.000 C TITLE - ALPHANUMERIC TITLE FOR PROGRnM 
68.000 C NOBS - NUMBER OF INDIVIDUAL OBSERVATIONS 

70,000 C 
71 ❖ 000 C 
72,000 C 
T5. 000 C 
74,000 C 
7~:.'i,000 C 
/6,000 C 

7B ❖ OOO C 
/9.,000 C 
130,000 C 
Bl,000 C 
82+000 C 
B3,000 C 
B4 ❖ ()00 C 
B!.'.'.i,000 C 

D::3,000 C 
fl?,000 C 

93.000 C 

1:.1~5!,000 C 
.:_t(.:._,+000 C 
9·.?.;. 000 C 

(USUALLY THE NUMBER OF HOUSEHOLD MEMBERS) 
KZ GRID SYSTEM<KZ~l> OR ZONESCKZ=O) 
NDIS - LOGICAL FILE INPUT FDR ADD ARRAY( DIS/TT > 

CF:13 or F:14 SUGGESTED) 
MA -· NUMBEF: OF MODES A1-HdL.1;:HI .. E 
NARB - RANDOM SELECTION OF SEQUENCES FOR ACTIVITY 

PROGRAMS OF SIZE 'N~RB' OR GREATER (MIN=4) 
NSMPL - SEQUENCE SAMPLING RATE (PERCENT> 
DT - BASIC TIME ANALYSIS INCREMENT(0.25 DEFAULT) 
VC1) - ALTERNATE TIME INCREMENT PARAMETER 

(RECIPROCAL. OF THE HOME INSERT RANGE 
SEGMENTATION FACTOR) 

VC2) - SET TO 1.0 FOR ONLY INXTIAL SEQUENCE BJAS 

- 1 COMPUTE OBJECTIVE VALUES co~D □ N'T) 
- 1 PRINTED OUTPUT OF FEASIBLE PATTERNS CO=NONE) 
- 1 PRINTED OUTPUT OF OBJECTIVE VALUES CO=NONE> 
··· :I. OUTPlJT INPUT DfiTt, t;FiF:t,YS (():::DON'T) 
- 1 TRAVEL TIME INPUT IN MINUTES 

0 MILITARY DECIMAL (DEFAULT) 

FMTl(I) - I/0 FORMAT FOR INDIVIDUAL. PARAMETER VECTOR 
FMT2(I) - I/0 FORMAT FOR ACTIVITY PROGRAM ARRAY 
FMT3(I) - INPUT FORMAT FOR ACTIVITY ZONES 
FMTlt (I) --- INPUT FOl~:M:',T FOF;: TF;:t, 1)EL. TIME B!:.Tl,JEEN ZONEE 

OBJECTIVE PARAMETERS (OPTIONAL) 
KEYCI) - 1 FOR COMPUTATION OF Ith OBJECTIVE 

KOBJCI> = 1 FOR MAXIMIZATION, 0 FOR MJNIMIZATION 
NOBJ = TOTAL. NUMBFR OF SEL.ECTFD OB...JECTIVES 

99 ❖ 000 c-------------------------------------------------------------
1()0 ❖ 000 C 
101.000 C 
102.-00() C 

:l.04t-OOO 
10;:'i.OOO 

:!.OBvOOO 

PRODUCE OUTPUT HEADER 

L,JF~ITE(:J.OB,'?99) 
799 FORMATC:I.H:1.///) 

t,Jf;:ITE( :!.OB,BOO) 

• :I. 2X, '.'.'.i2H* 
.:l2X,52H* 

11 

110,.000 
111.000 
1:1.2.000 
l:1.3.000 
114.000 
:l.1;'5,000 

,12X,52H* *I 

:t:L6~.ooo 
:l.:L?.000 
1:l.B,000 
11<?.000 
:!. 20 i 000 
1::21~000 
:1.22,:-()()() 

:t.2~5{-000 C 

.12X,52H* ComPl~x HousGhold Activit~ INteractian Simulator *I 

-:- :i. 2X :1 52Ht 
,. 12X ;• 1::i2Hi¥. 
.:l.2X,~52H;t; 

Module i 2 SNOOPER 
(Version SNOOP:D Sept.1,1982) 

Specification of Feasible ~ctivits Patterns 



258,000 
259f000 
260,000 
261,000 C 
262,000 
263.000 
264.000 
265,000 
266,000 
267.000 
268,000 
269.000 C 
270.000 C 
271,000 C 
2·72 ~ o,:-o 
273.000 
274.000 C 

. ._. • .,_,, ......... r•.:-. I-'- i"{\ •• ' 

IF(KXCI).GT,KXCK)) KB=KB+1 
20 CONTINUE 
25 KYCKB>=KXCI) 14 

28 KB=O 

C) i::· {) 
1..1-,J , .. 

NS=MAXO(NS,KK) 
JJ=J-1 
WRITE(108,850)NS,NO,JJ 
FORMAT(/' *** RnNbOM SEQUENCE SELECTION***'/ 

• 5X,1HC,I5,4H OF ,I5,' POSSIBLE SEQUENCES FOR',I2, 
INSERTCS) J'/) 

CB), LOOP FOR NUMBER OF SEQUENCES PER INSERT NUMBER 

30 DO 50 K=1,NS 
IF(NFILE.LT,NARB) GO TO 35 

275,000 KK=KYCK)-KB-1 
276,000 KB=KY(K) 
277,000 IFCKK,EQ,0) GO TO 35 
278,000 C t (ELIMINATE SEQUENCES NOT SELECTED> 
279,000 DO 33 I=1,KK 
280.000 33 READ(NFILE,950) 

950 FORMATC1X) 28:1.,000 
~,::.B2 ¼ 000 c---------------------------------------------------------
283.000 C 
284,000 C 
285,000 C 

PRODUCE A(I,J) ~ND D(l,J) FOR EACH SEQUENCE AND 
CALL SR COUPLER TO TEST FOR ACTIVITY COUPLING 
CONSTRAINT VIOLATION -- IF VIOLATED, CONTROL 

286.000 C TRANSFERRED TO STATEMENT 50. 
287.000 c---------------------------------------------------------
288.000 35 CALL ORDER(850) 
289,000 C 
290,000 C 
291,000 C 
292,000 
293.000 C 
294,000 C 
295.ooo r 
296,000 
297.000 C 
298,000 C 
299.000 C 
300,000 C 
:·:~O:li-000 C 
:·::o:.~ y ooo 
::50:·5 t 000 
:~:)().4 t 000 C 

305.000 
306,000 C 
307,000 C 
308,000 C 
309.000 C 
310,000 C 
311,000 C 
312,000 C 
313,000 
314,000 
3:1.5,000 
316,000 
317,000 C 
318,000 C 
319.000 C 
320.000 
321.000 

CONVERT STANDARD DATA ARRAY INTO DATA VECTORS 

Ci:':i!...L S~JITCHR 

t ELEMENT t 3 - MODAL COMBINATORICS 

NCM=MODSEQ2(NTOUR) 

SINGLE MODE ASSIGNMENT 

<SINGLE MODE SIMULATION REQUIRES ON!.Y n SINGLE 
EXECUTION OF THE <DO 40) LOOP) 

IFCMA.EQ.1)NCM=:I. 
DO 40 KM=l,NCM 

t (INSERT MODE FOR EACH ACTIVITY IN A TOUR) 
CALL TRUCKER 

t ELEMENT t 4 - SCHEDULE FEASIBILITY 

CALCULATE ACTIVITY TIMING CONSTRAINTS AND 
IDENTIFY FEASIBl .. E ACTIVITY PATTERNS 

CALL SOONER 
CALL LATER 
CAL!... SCREENER 
IFCKFEAS.EQ.O) GO TO 40 

t ELEMENT t 5 - ACTIVITY SCHEDULING 

CALL RANGER 
CALL PITTER 



l'/3.000 C 
194.000 C 
195.000 
196,000 
197.000 
198,000 
199.000 C 
200.000 C 
201.000 C 
2{)2 ❖ 000 

203,000 C 
204.000 C 
205.000 C 
206.000 
207,000 
208,000 C 
209.000 C 
210,000 C 
211,000 C 
212,000 C 
213.000 C 
214,000 
215.000 
216.000 
217,000 
218,000 C 
219,000 C 
220.000 C 
221.000 C 
222,000 C 
223,000 r 
224,000 C 
225,000 C 
226.000 C 
227.000 C 
228,000 C 
229,000 C 

IX=1 
DO 1000 IOBS=1,NOBS 
ITRACK=O 
NTRACK=O 

* ELEMENT I 1 - INTEGRATION OF THE AlTIVITY PROGRAM 

CALL GREETER 
(SR GREETER CALLS SR MEETER - AUGMENTED DISTANCE M~TRIX) 

IF NFILE = 1, TRANSFER TO NEW INDIVIDUAL (TEMP,) 
IFCNFILE.LE,1) GO TO 1000 
N=NFILE 

* ELEMENT I 2 - ACTIVITY COMBINATORICS 

(A). LOOP FOR POSSIBLE HOME INSERTS ro - (NFILE-1)] 

DO 100 J=1,NFILE 
NO=NFACTORCNFil_E)*NUMBERCNFILE,J) 
NS=NO 
IF<NFILE,LT.NARB> GO TO 30 

RANDOM SELECTION OF ACTIVITY SEQUENCES 

A TWO STAGE SAMPLING SCHEME IS U1ILIZED TO DRnw A 
St)MPLE 011;) FROM THE SET C)F POS'.31F.{LE t\ECH..lEi'·-lC!::r;rno) 
THE FIF~ST STAGE SPECIFIES t, :OIA~3ED 131..if:·-Sr'iMP!...E ( Kl<) 
WHICH INSURES THAT ORIGINAL ORDERRED SEQUENCES ARE 
INCLUDED IN THE ::1r-,MPLE. IF TH[ IlI(:SED ~1\!B--f:;f':MPL.E 
IS LESS THAN THE DESIRFD SAMPLE, A SECOND STAGE 
RANDOM SELECTION PROCESS IS INITIATED TO COMPLETE 
THE S(~MPLE. 

230,000 NS=NS*NSMPL/100 
231,000 RNO=NO 
232,000 C t (BIASED SELECTION - ALL ORIGINAL ORDER SEQUENCES) 
233.000 KK=NUMBERCNFILE,J) 
234,000 C t (RESET IF ONLY FIRST SEQUENCE BIAS DfSIRED) 
235.000 IFCV(2).EQ.1.0>KK=1 
236.000 DO 8 I=l,KK 
237,000 8 KY(I)=I 
238,000 KXCKK)=O 
239.000 C t [IF BIASED SELECTION CKK) EXCEEDS SAMPLE CNS), RESET 
240.000 C '.3AMF'! .. E ?~i'!D F:UN DIF:ECTL.Y ON PF:EORDE!:;;RED KY(l) t1RF:t1YJ 
241,000 IFCKK,GE.NS) GO TO 28 
2-<-!2. 000 C 
243,000 C ;t-: (Rr-:iNDOM s,~,MPI...E OF i:;:FM1~1INING SEOUENCE Nt.!ME:FRS) 
244,000 C (SELECT FROM CRNO-KK) REMAINING SEQUENCES) 
245.000 DO 15 I=KK+1,NS 
246,000 10 CALL RANDOMCIX,RX> 
247.000 KXCI)=RX;t-:C(RNO-KK)-1,0) + 1,0 + KK 
248,000 C WRITEC108,2000)I,KXCI),RX 
249,000 C2000 FORMAT(' I=',I3,' I< X ( I ) :::: ' , I 4 , ,· 
250.000 
251,000 
252,000 
253.000 C 
254,000 C 
255.000 
?~A.000 

DO 15 K=KK+l,1 
IFCKXCI),EQ,KX(K-1))GO TO 10 

15 CONTINUE 

t CPL.ACE SELECTED SEQUENCES IN ORDER) 
DO 25 I=KKtl,NS 
i.:· Y.'J .... 1-:· f,:· .. ~. -~ 
i \ .~.• -•• l \ ! '•• ~ ,i. 

HY::-;· ~Fl0~7) 

*::t:F:.s--·77t* 
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3 ::::~ ~5 .T O O O r 
3:?c:.~ooo c~ 
32?+000 C 

- •-• .... • • -• • • • ,. ._. •h -....• • : ..._, • ._. 1 ... '-" ._. 1-. .t-• I I \ '-J I t •.,f t ~. t J. l I J.,. l \. 

l~HICH ITERt1TI 1.JF.:L.Y CALLS SF~ Pt,TTER9 WHICH IN TUF:N 
ACCESSESS SR CRITER (OPTIONALLY) FOR COMPUTATION 
OF MULTI-OBJECTIVE VALUES, AND SR SPITTER, WHICH 

328,000 C OUTPUTS THE ACTUAL FEASIBLE PATTERN SET 
329,000 c-----------------------------------------------------------
330.000 40 CONTINUE 
331,000 r END MODAL LOOP, 
332.000 45 NT=NTOUR+6 
333.000 REWINDCNT) 
334,000 50 CONTINUE 
335,000 C END SEQUENCE LOOP. 
336.000 N=N+1 
337.000 IFCNFILE,LT.NARB) GO TO 100 

340,000 
34:ti>OOO 
342.000 

:·544 y 000 
:::~:4~;"000 C 

34"? ❖ t:J()O 

:·3l~B f 000 
34(?,000 
3!50~0()0 C 

I (OUTPUT RANDOM SELECTION SUMMARY) 
l<K=•= IT 1~:t1Cl< ··-NT F,f'.:1C I{ 
N Tf-s:i:1CI<:::: IT R01Cl•;; 
WRITE(108,855)NS,KK 

855 FORMATC5X,1HE,I5,28H PATTERNS PROCESSFD YIELDING 
• ,I5,,22H FEt:1SIBI..E P:~1TTEl=<NC:3) ]/) 

* (ELIMINATE SEQUENCES NOT SELECTED) 

IFCKK.LE.O> GO TO 100 
DO .63 I::c:I. ,n: 

63 READCNFILE,950) 

351,000 100 CONTINUE 
352,000 r END INSERT LOOP. 
353,000 c-----------------------------------------------------------
354.000 C************************************************************* 
:.?i56, 000 C 
3!3/.000 C 
:3::rn.000 C 
3!59. 000 C 
:560. 000 C 

FINAL PROGRAM OUTPUT: 

FEASIBLE PATTERNS (FILE 'FEASOUT' AND PRINTER OPTION> 
ARE OUTPUT IN SR SPITTER (CALLED FROM SR PATTER>. 
MULTI-OBJECTIVE VALUES,IF COMPUTED, ALSO MAY BE 
OPTIONALLY OUTPUT TO PRINTER, 

361.000 c-----------------------------------------------------------

3b4v000 C 
J{::,~_:; ~ 000 
3{:i<.1;, 000 

36B,OOO C 

370~000 

3/4,000 

377,000 C 
3/B ❖ ooo c 

380 ·} 000 
-z '"'.. ·"" r· .-. , .. , c, l (· U .. .J 1 • .J 

OUTPUT TO F:15 KEY TO IDENTIFY END OF INDIVIDUAL 

~.JFdTEC1~h818) 
818 F-- □ RMt1TC' 99(?~?') 

OUTPUT PATTERN SET SUMMARY: 

FORMATC//1X,11(4H----)/' SIMULATED FEASIBLE 
;{( :!.X,l.1(4H----·-··)) 

!_.,J !~:IT E ( 1 0 B. r 8 2 0 ) K H H N , IO BS , !{ P N :, IT F: 1~ C !{ , NF JI .. E 

P01TTERNS •··/ 

820 FORMAT(/' HOUSEHOL.D NUMBER',I10,5X,'I □ BS ',IS/ 
* 1 INDIVIDUAL'rI5,' HAS',11,' FEhSIBlE P~TTERNS'/ *' (PROGRAM HAS',I2,' PLANNED ACTIVITIES)'/1X,11(4H----)/) 

OUTPUT THE FILE OBJOUT: 

IFCKO.EQ.0) GO TO 700 
WRITE(16,FMT1)IOBS,KHHN,KPN,NFILE,IGLOO,START,END,ITRACK 
WRITE(16,205)NOBJ,CKEY2CI>,I~1,NOBJ) 

383.000 205 FORMAT(I5,6(I7,5X)/(5X,6CI7,5X))) 
384.000 DO 150 K=1,ITRACK 
385,000- 150 WRITEC16,206)K,(O(J,K),J=1,NOBJ) 
386.000 206 FORMATCI5,6E12.4/(5X,6E12,4)) 
387.000 c-------------------------------------------------------------
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E XUF:EETEF: 
TY 

1.000 SUBROUTINE GREETER 
2,000 COMMON/DIST/DC12,12),ACTC12,20),N,NFILE,A(l2,20),DISC12,12) 
3.000 t ,NTOUR,KHHN,KPN,IGL □ O,START,END,NDIS,KZ,MA,MADC3,10) 

4,000 COMMON/PAR/V(5),DT,FMT1C20),FMT2(20),FMT3(20),FMT4C20) 
5.000 COMMON/OBJPAR/NOBJ,t □ BJC10),KEY(10),KEY2C10),KO,K1,K2,K3,K4 

6,000 COMMON/COUP/ICC6,6) 
7,000 COMMON/ITER/ITRACK,IOBS,NTRACK,JOBN,0<10,500) 
8.000 c----------------------------------------------------------
9.000 C 

:!.0,000 C 
:L L 000 G 
12.000 C 
13,000 C 
14.000 C 

INPUTt 
- INDIVIDUAL PARAMETER DATA CIPD) VEfTOR, 
- ACTIVITY PROGRAM DATA (APD> ARRAY (ACTCI,J)>, 
- MODAL AVAILABILITY DATA (MAD) ARRAY CMADCI,J)), 
- COUPLING CONSTRAINT DATA (CCD) ARRAY CICCI,J)), 
- COMPUTE IMPLIED COUPLING CONSTRAINTS, AND 

15,000 C - CALL SR DISTMAT TO CONSTRUCT THE 
16,000 C ACTIVITY-DISTANCE DATA (~DD) ARRAY (DISCI,Jl) 
17.000 c----------------------------------------------------------
18.000 C IPD VECTOR: 
19.000 C KHHN - HOUSEHOLD NUMBER 
20,000 C KPN - INDIVIDUAL NUMBER 
21,000 C NFILE - NUMBER OF PLANNED ACTIVITIES 
22.000 r IGLOO HOME LOCATION 

24.,000 C 
2~1.000 C 

30,000 C 
3:\.,000 C 
32.000 C 
33.000 C 
34.000 C 
3!':.i,000 C 
36.000 i~ 

37,000 C 
::rn.ooo c 
~::9,000 C 
40,000 C 
4:l.,000 C 
l:~2 v 000 C 
43,000 C 

4!.7jt000 C 
46,000 C 
47,000 C 
4B,OOO C 
4(?,000 C 

~50.000 C 

':52. 000 C 

~:=;.-::~ v 000 C 
~5~=5~000 C 
:56fOOO C 
~57,000 C 

60 ❖ 000 C 
6:1..000 C 

END 

H CI) 
TB ( U 
TE<I) 
TD< I) 

LClC(I) 
HH(I) 
Er-H (I) 
BAl~:F (I) 
I PI (I) 
IPO(I) 
IMP(I) 
IFREll (I) 
l'\1'-!DW(I) 

;{< IU:JC(I) 
>r- IDt,Y(I) 

Mr;D r-'.1F~l~:t1Y 1 

START TIME OF INDIVIDUAL TRAVEL DAY 
END TIME OF TRhVEL DAY 

- UNIQUE ACTIVITY NUMBFR 
- EARLIEST UNCONDITIONAL START TIME 

LATEST UNCONDITIONAL FNDING TIME 
- DESIRED ACTIVITY DURATION 
- ACTIVITY LOCATION 
- ACT1 1)ITY TYPE 
- MAXIMUM WAIT TIME BEFORE ACTIVITY 
- MAXIMUM WAIT TIME AFTER ACTIVITY 
- NO. OF ACCOMPANYING INDIVIDUALS (IN> 
- ••• FROM OUTSIDE HOUSEHOLD 
- IMPORTANCE TO HOUSEHOLD 
- FREQUENCY OF OCCURANCE 
- ADVANCED KNOWLEDGE (TIME) 

ALTERNATE LOCATION POSSIBLE 
-- t1LTEF\l'·-lATE Dt,Y POSSIBI..E 

MAD(I,J) - AVAILABILITY OF MODE 'I' CI=l,MA) 
DEFINFD BY PAIRED TIMES 'J' 

8,50 12.50 lH,00 24.00) 

CCD f-'.1F:Rt1 Y ! 
ICCI,J) - ACTIVITY COUPLING CONSTRAINTS 

[= 0 NO CONSTRAINT 
= 1 'J' MUST FOLLOW 'I' 
::::•-:! ·'I' MUST PF:ECEDE '.J' 
= 2 'I' MUST IMMEDIATELY FOLLOW 'J' 
::::--2 'I' MUST IMMEDJATFLY PRECEDE 'J'J 

r-1DD 1~Rl~:1=iY t 
DISCI,J) - TRAVEL TIME COR DISTANCE) BETWEEN THE 

PLANNED ACTI~ITIES OF THE APD ARRAY AS 
l,JE! .. L. (18 THE HOME LOCt1TION. (FIF-:ST F:DH 
AND COLUMN INDICATE ACTIVITY NUMBER) 
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64.000 C 
65,000 C 
66,000 
67.000 
68,000 
69.000 
70,000 
71,000 C 

INITIALIZE DATA ARRAYS 

DO 15 I=l,12 
DO 10 J=l,20 

10 ACT(I,J)=O, 
DO 15 J=l,12 

15 DISCI,J)=O. 

INPUT INDIVIDUAL ACTIVITY PROGRAM 

* IPD VECTOR: 

72.000 C 
73.000 C 
74,000 C 
75,000 
76.000 
77,000 

READ(13,FMT1,END=69)JUNK,KHHN,KPN,NFII.ErIGLOO,START,END 
WRITF(15,FMT1)IOBS,KHHN,KPN,NFILE,tGLOO,START,END 
WRITE(108,200)KHHN,KPN,NFILE,IGLOO,START,END 

200 FORMATC1H1//1X,34(1H*)/ 78,000 
79,000 , ' * HOUSEHOLD '~15,16X,1H*/1X,34(1H*>I 
80,000 . ' * INDIVIDUAL',I5,16X,1H*I' * PLANNED ACTIVITIES', 
81.000 
82,000 
83,000 

• 17,4X,1H*/' * HOME LOCATION',5X,J7,4X,1H*/ 
' * TRAVEL nny START',5X,F7.2,1X,1H*I 
' * TRAVEL DAY END',7X,F7.2,1X,1H*/1X,34(1H*>II) 

84.000 C 
85.000 C * APD ARRAY: 
86.000 DO 20 I=1,NFILE 
87.000 20 READ(13,FMT2)(ACTCI,J>,J=1,13) 
88.000 C 
89,000 C * MAD ARRAY: 
90,000 DO 25 I=l,MA 
91,000 25 READ(13,101)CMADCI,J),J=1,10) 
92.000 101 FORMATC10F7.2l 
93,000 C 
94.000 C * CCD ARRAY 
95.000 DO 30 I=1,NFILE 
96.000 30 READ(13,102)CICCI,J),J=1,NFILE> 
97.000 102 FORMATC612) 
98.000 C 
99,000 C OPTIONAL OUTPUT OF INPUT DATA ARRAYS (K3=1) 

100.000 C -------------------------------------------
IF(K3.NE,1)GO TO 35 
WRITEClOB,210) 

101.000 
102.000 
103.000 
104,000 
105.000 
106.000 r 
107,000 C 
108.000 C 

210 FORMATC/3X,'ACTIVITY PROGRAM DATA ARRAY'/3X,27(1H-l) 
DO 32 I=l,NFILE 

32 WRITE(108,FMT2)CACTCI,J),J=1,13) 
WRITE(108,220) 

220 FORMATC/3X,'AUTOMOBILE AVAILABILITY 

109,000 C COMPUTE IMPLIED COUPLING CONSTRAINTS 
110,000 C ------------------------------------
111,000 35 DO 50 I=l,NFILE 
112,000 DO 50 J=l,NFILE 
113,000 IFCICCI,J))50,40,50 
114.000 40 X=ACT(J,3)-ACT(J,4) 
115.000 Y=ACTCI,3)-ACTCI,4) 
116.000 IFCACTCI,2).GT.X) IC(I,J)=1 
117,000 IFCY.LT.ACTCJ,2)) ICCI,J)=-1 
118.000 50 CONTINUE 

DATA'/3X,28(1H-)) 

119.000 C 
120.000 C 
121.000 C 
122.000 
123.000 C 

PRODUCE THE AUGMENTED DISTANCE MATRIX 

124,000 C 
125.000 C 
126.000 
127.000 

CALL MEETER 

OPTIONAL OUTPUT OF CONSTRUCTED TRAVEL TIME ARRAY 

IF(K3.NE,1)GO TO 55 
WRITEClOB,250) 
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L30,000 
131.000 
L32,000 
133.000 
134,000 
135.000 
136 .• 000 

NNN=NFILE+2 
ACT<NN,5)=IGLOO 
WRITEC108,260)CACT(I,5>,I=1,NN) 

260 FORMATC4X,4HZONE,9X,12(1X,F6,0)) 
WRITEC108,265)CDISC1,J),J=2,NNN) 

265 FORMATC9X,BHACTIVITY,12(1X,F6.3)) 
DD 52 I=2,NNN 

137,000 52 WRITE(108,270)ACTCI-1,5),CDISCI,J),J=1,NNN) 
138.000 270 FORMATC2X,F6.0,2X,12C1X,F6,3)) 
139.000 WRITEClOB,280) 
140,000 280 FORMAT(//) 
141,000 C 
142,000 C ADJUST ACTIVITY TIMING CONSTRAINTS FOR INDIVIDUAL DAY 
143.000 C -----------------------------------------------------
144,000 55 DD 60 I=1,NFILE 
145.000 IFCACTCI,2),LT.START) ACTCI,2)=START 
146.000 
147.000 
148.000 
149.000 
150.000 
151.000 
152.000 
153.000 
154.000 

IFCACTCI,3).GT.END) ACTCI,3)=END 
60 CONTINUE 

RETURN 
c-------------------------------------------------------------

69 WRITEC108,1010) 
1010 FORMAT(//39H 

STOP 1 
*** INPUT ERROR - EDF ON UNIT 13 *St//) 

c-------------------------------------------------------------
END 
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E >(MEETE::R 
TY 

1. 000 
2.000 
3 ❖ 000 

·4+000 
~.'.i.000 
6.000 

20 
SUBROUTINE MEETER 
COMMON/DIST/D(12,12>,ACTC12,20>,N,NFILE,A(12,20),DIS(12r12) 

* ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MAD(3,10) 
COMMON/PAR/V(5),DT,FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
COMMON/OBJPAR/NOBJ,KOBJC10),KEY(10)rKEY2(10),KO,K1,K2,K3rK4 
DIMENSION NLC10),TTC10,10),l(10) 

7,000 c---------------------------------------------------------- --
8,000 C CONSTRUCT AUGMENTED DISTANCE/TIME MATRIX INCORPORATING 
9.000 C ACTIVITY TYPE INTO FIRST COLUMN AND FIRST ROW (LAST 

10.000 C ROW AND COLUMN IS PROPERLY ZEROED IN SR GREETER TO 
11,000 C ACCOUNT FOR THE LAST COLUMN/ROW HOME ENTRY) 
12,000 c-------------------------------------------------------------
:I. 3,000 C 
:I. 4,000 C 
:l.~5.000 
:l.t..000 
:1.7,.000 
:1.B,000 

20.000 C 
'.21,000 f' 
;:22, 000 C 
:?:.:=;,.ooo c 
24,-000 C 

INSERT LABELS FOR AUGMENTED MATRIX (BOTH OPTIONS) 
NN••NI::- I I ... E + :I. 
DIS ( l, l) :::,99'" 

DfJ 10 .J::::1,NN 
DISC:l.,J+l)=ACT(J,1) 

10 DIS(Jt1,1)=DIS(1,Jt1) 

SELECT MATRIX OPTION: 

IF KZ :::: O, INPUT FULL MATRIX <TIME) f'.iHD {.'.\UGMENT 
IF KZ:::: 1, USE DISTANCE-BASED GRID SYSTEM 
IFCKZ,EQ,0) GO TO 30 

27 ❖ 000 
r ____________________________________________________________ _ 
,_. 

2B{.ooo c CONSTRUCT UPPER DIAGONAL DISTANCE M~TRIX, SETTING 
29,000 C DCJ,I> = D<I,J> USING A DISTANCE BASED GRID AND INPUT 
30,000 C MODAL VELOCITIES [OPTION NOT FULLY IMPLEMENTED 9-1-81] 
31,000 c-------------------------------------------------------------
33+()00 
J-tl+OOO 
J~5.000 
::~6. 000 
:37,000 C 
3B,OOO r~ 
39i'OOO C 

DO 20 I:==li,NFII...E 
JJ===I+l 
DO 20 .J::::J.J,NN 
DIS(I+1,Jt1)=SQRTC<ACT(I,5)-ACTCJ,5))t%2 

* + CACTCI,6)-ACTCJ,6))**2) 
IFCDISCI,J),EQ.O.) DISCl,J)=0.4 
EVENTUAL SUBSTITUTION OF INTRAZONAL TRAVEL DISTANCE 
FOR DIFFERENT ACTIVITIES WITH SAME COORDINATES 

40.000 20 DISCJt1,I+1)=DISCiti,J+1) 
4:1..000 RETURN 
42,000 c-------------------------------------------------------------
43.000 C INPUT ZONAL DISTANCE MATRIX AND CONSTRUCT FULL 
44,000 C ACTIVITY DISTANCE MATRIX (DIS) 
45,ooo c-----------------·--------------------------------------------
46,000 30 READCNDIS,FMT3lKHHNO,KPNO,KLOC,CNL(.J)rJ~1rKLOC) 
47.000 DO 40 I=l,KLOC 
48.000 40 READCNDIS,FMT4)CTT<I,J),J~1,KLOC) 
49,000 C 
50.000 IFCKHHNO,NE,KHHN) GO TO 1000 

~54 ❖ 000 
~:5~:) i 000 
!.'56.000 
!57.000 
!:.'.iH.000 C 

IFCKPNO.NE,KPN) GO TO 1010 

IF(K4.NE,l)GO TO 42 
DO ~1 I==:l.,1\1...0C 
DO 4:1. J==:l.,KL.OC 
IF<TTCI,.J) .EGl,0,0) TT<I,J)=1.0 

41 TTCI,J)=TT(I,J)/60.0 

42 ACTCNN,5)=IGI...OO 
DO 50 J:::::l,NN 
L.CJ:)::::O 



64.000 45 C □ N-rINUE 

65.000 50 LCI)=J 
66.000 C 21 
67,000 DO 60 I=l,NN 
68.000 II=I+l 
69.000 LC=L(l) 
70,000 DO 60 J=I,NN 
71.000 LR=LCJ) 

DISCII,J+l)=TT(LR,LC) 
60 DIS<Jtl,II)=TTCLR,LC) 

F:[-:: rui:::N 

;".,'2 ❖ 000 
T5,000 
?4.000 
7'.':i, 000 
76.000 
7?.000 
"?8,000 
79.000 
tl0.000 
f:l:l. ,000 
~32 t- 000 
83,000 
84,000 
i35 + 000 

c-------------------------------------------------------------
1000 WRITE<108,1001)KHHNO 
1001 FORMAT(//' *** INPUT ERROR***'' 

• 
1 INCORRECT HOUSEHOLD ON DIST(1NCE FI!..E 
STOP ;;:. 

1010 WRITEC108,1011)KHHN □ ,KPNO 

1011 FORMAT(//' *** INPUT ERROR***', 
,' INCORRECT PERSON NUMBER ',216) 

f::-TOP :·~ 

HH==',Ih) 

c-------------------------------------------------------------
1:::ND 



:TY 

1.000 
2t000 
3,.000 
4.000 
~'.i.000 
6 {· 000 
7 ❖ 000 

B+OOO 

SUBROUTINE ORDERC*> 
COMMON/COUP/ICC6,6) 
COMMON/DIST/DC12,12),ACT(12,20>,N,NFILE,A(12,20),DIS(12,12) 

* ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MADC3,10) 
COMMON/CHAR/TS(12),TFC12),TD(12),TB(12>,TEC12),HC12), 

* M<12>,HHC12>,LOCC12>,IMPC12>,IFREQC12),KNOWC12) 
COMMON/CONN/EATC12J,TOUR(12),BARFC12>,ILOCC12),JDAYC12) 
DIMENSION IORDC12>,DWC13,13) 

9.000 c------------------------------------.------------------------
10.ooo C FOR EACH POTENTIAL ACTIVITY PERMUTATION: 
11,000 C (1) READ THE ACTIVITY SEQUENCE 
:L:2 ❖ 000 C 
13.,000 C 
14.000 C 

(2) ORDER A WORKING DATA ARRAY <A<I,J)) 
(3) TEST FOR COUPLING CONSTRAINTS CSR COUPLE) 
(/}) ADD THE TOI.JI~: l)ARihBL.E ···· TOURCJ) 

15,000 C (5) REORDER A WORKING DISTANCE ARRAYCDCI,J)) 
16.000 c-------------------------------------------------------------
:1.7,000 C 
18.000 C *INITIALIZE WORKING ARRAYS 
19,000 C 
20.000 
;21.000 
22.000 
23.000 
24,000 
2~"5t000 
:~~6(,000 

28,000 
::.:_(<_;) .- 000 
30.000 C 
3:1.,000 ,~ 

33 ❖ 000 
::q, 000 
2)~5v000 C 
36 ❖ 000 C 
T.?.000 C 
313., 000 
39.000 
40,000 
41,.000 C 
42v00() 
43.000 
44,000 

46,000 
47.000 
48,000 
.4,:_-; + 0()0 
••· r' r1 r·, r· ..... .t iJ f- ........ • .} 

~j:1.,.000 
, ... ,.) ., ~ r-, 
.:.) .~·.. ❖ IJ tJ . .} 

!.=:.t :.3 <- 0 0 0 
'.54, 000 

;:'i6.000 

DO 2 I==1,:l.2 
TDUF: CI) ::::0 ,. 
DO :I. J:::1 ,, 20 

1 A(J:9J)::::()'" 
DO 2 ..J==:I. ,, 12 

2 D(:f.9J)==O,. 
DO 3 I===l,13 
DO 3 . ..J::::J,:1.3 

3 Dl,<J(l,J):::()., 

NN::::NF I LE+ 1 

*READ ACTIVITY SEQUENCE FROM APPROPRI~TE FILE 

READCNFILE,500) CIORDCI>,I=l,Nl 
500 FORMAT(12I1) 

*ARRANGE ARRAY ACCOUNTING FOR INSERTFD HOME TRIPS 

DO 30 I 00:l, N 
I0=-0 IOF:D( I) 
IF<IO,NE,0) GO TO 10 

<~iCI,l)=:0, 
(.:i (I, 2) ===STr::1PT 
r=i(I,3)::::END 
(.)(I9l})::=(),.() 
r.'.i( I ,~_i)===IGL.DD 
f.:1(I,6)•=:U:..O 
r~i(I,7)==0,0 
,~i( I i•B):==O.O 
ti(Ii,5>)::::0.,0 
FI(I,:1.0)::::(),() 

(; ( I ,, :I. l ) ::: 0 • 0 
(.:1(I,:L2)=::(l,.0 
f~l ( I , 1 3 ) cs: 0 • 0 

GO TD 30 
57.000 :LO DO 20 J=1,20 
58.000 20 ACI,J)=ACT(IO,J) 
59.000 30 CONTINUE 
60.000 c-----------------------------------------------------------
6:l.OOO C *USING THE REARRANGED DATA ARRAY, 

TEST THE NEW SEQUENCE FOR COUPLING cnNSTRAINT 
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b4,000 C TO MAIN PROGRAM FOR A NEW SEQUENCE 
65.000 c-----------------------------------------------------------
66.000 CALL COUPLE(&4) 
67,000 C 
68.000 C *ADD THE TOUR VARIABLE TO THE SPECIFJFD ACTIVITY SEQUENCE 
69.000 r --------------------------------------------------------
70.000 NTOUR=O 
71.000 DO 35 I=l,N-1 
72.000 TOUR(l) = NTOUR+1 
73,000 IFCACI,6),EQ,16.0.AND.ACit1,6).NE,16,0)NTOUR=NTOUR+1 
74.000 35 CONTINUE 
75,000 NTOUR=NTOUR+1 
76,000 TOURCN)=NTOUR 
77,000 C 
78,000 C REARRANGE DISTANCE ARRAY TO M~TCH NEW SEQUENCE 
79.ooo r ----------------------------------------------
00.ooo LL=N+l 
81.000 LLL=N+2 
82,000 IORDCLL>=O 
83,000 C 
84.000 C INSERT ACTIVITY LABELS 
85,000 DWC1,1)=99. 
86,000 DO 40 J=1,LL 
87,000 DW<l,J+l)=IORDCJ) 
88.000 40 DWCJ+1,1)=IORDCJ) 

<_?O.rOO() C 
?1,000 
92.000 

9.<'.\,000 

?7.000 
9B,OOO 
99 ,. 000 

100,000 
101.000 

INSERT NEW DISTANCE VALUES 
DO t::,0 I:=0 :1. !-' 1...L. 
I0°0 IOF;:D( I) 
IF(IO.EQ,O) GO TO 60 
DO ;50 ..Jc.:::l.,L.l.. 
. .Jo:: I oi:::r.i ( J::, 
IFCJO .NE, O>GO TO 51 
DWCI+1,J+1)=DISCI0+1,NN+:I.) 
GD TO ~:.iO 

51 DWCI+l,J+l)=DISCI □ +1,JD+1) 
:::_iO CDNTINUE 
t:.0 CONTINUE 

102,000 c-------------------------------------------------------------
103,000 C 
104,000 C 

ALL NON-HOME ACTIVITY ROWS ARE FILLED, AND LAST COLUMN 
(DWCI,LL>,I=l,LL) IS COMPLETE CHOMF-HUME ELEMENTS ARE 

105.000 C ZERD),TRANSPOSE LnST COLUMN INTO EACH HOME ACTIVITY ROW 
106.000 c-------------------------------------------------------------
107,000 DO 80 I=1,LLL 
lOB,000 
109,000 
110,000 

IFCDWCI,1),NE,O.) GO TO 80 
D O 7 0 J "'' :l , I... I ... L 

70 DWCI,J)=DWCJ,LLL) 
111.000 80 CONTINUE 
112,000 DO 110 I=1,LL 
113,000 DO 110 J=l,l...L 
114,000 110 D(I,J)=DW(Itl,Jtl) 
115,000 RETURN 
116,000 c------------------------------------------------------------
117.000 C IF COUPLING CONSTRAINT VIOLATION IN SR COUPLE, 
118,000 C RETURN TO MAIN ROUTINE FOR NEW SEQUENCE INPUT 
119,000 c------------------------------------------------------------
120.ooo 4 RETURN 1 
121.000 END 
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E: XCOUPL.EF;'. 

TY 

1 ❖ 000 

2,,000 
SUBROUTINE CDUPLECt) 
COMMON/DIST/DC12,12),ACTC12,20),N,NFILE,A(12,20),DISC12,12) 

* ,NTOUR,KHHN,KPN,IGLOO,START,END,NDlS,KZ,MA,MADC3,10) 
COMMON/COUP/ICC6,6) 

3-:-000 
4.000 
~:} l: 000 c-------------------------------------------------------------

r ·- E c: -r 1=· n 1;• A,.-~ T 1· t 1 (·i· v -: ·i u r;, L ·r )..! ~ c o 1-.1 r· ·1· ~ A I "•J T '.~ r: 1
•1 r1 1:· 1 T .. I • i ::- ·1· ,:· ~ I . , .. , .. , . 1 , L , . ,, . 1 l.. L. ... 1· L; . I 1·, .:i '"· .. 1. , _ ,·1" . . ...... ,. f"1 . I\. r , I... 6.000 

7 ❖ 000 

BvOOO 

C THOSE SEQUENCES IN VIOLATION, RETURNING TO SR ORDER (&4) 
c-------------------------------------------------------------

9.000 
10.000 
11.000 
12.000 
13.000 
14,000 
15.000 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
2:3. 000 

E X~:,l,.JITCHEl:;: 
TY 

DO 2 I=-1,MFIL.E 
DD 2 ..J===l i• I 
u:· ( I C C I , J ) ) :1. !' 2 , 3 

~~ DD 4 l<:::::t,, M 
IFCACK,1>,EO.I>IP~K 
IFCACK,1).EG.J)JP=K 

4 COi·~Tir-~UE 
IF(IC(I;,J).LToO) GIJ TO !'5 

IF(IP,GT.JP> GO TO 2 
!~: E T U I~: i·-! l 

5 IFCIP.LT.JP) GO TO 2 
l~ETUF'.N 1 

2 CONTINUE 
F:ETURN 
END 

1.000 SUBROUTINE SWITCHR 
2.000 CIJMMON/DIST/DC12,12>,ACT(12,20),N,NF1! .. EJA(12,20),DISC12~12) 
3.000 t ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MADC3,10) 
4.000 COMMON/CHAR/TSC12>,TFC12>,TDC12>,TBC12),TEC12),H(12), 
5.000 * MC12),HHC12),LOCC12>,IMP(12),IFF'.EOC12),KNOW(12) 
6.000 C □ MMON/CODRD/XL(12),YLC12) 
-;.ooo COMMON/CONN/EATC12),TOUR(12),BARF(12),ILOC(12),IDAY(12) 

8.000 INTEGER H,HH 
9.000 c-------------------------------------------------------------

10.ooo C SR TRANSFERS DATA FROM BASIC DATA ARRAY INTO 
:l.1,000 C INDIVIDUAL DATA VECTORS 
12.000 c-------------------------------------------------------------
13.000 DO 1.0 I=:l.,N 
14.000 H(I) =A(I,1) 
15.000 TBCI)=ACI,2) 
16.000 TECI)=ACI,3) 
17,000 TDCI)=ACI,4) 
:l.8,000 LOC(I)=A<I,5) 
:l.9,000 C 
20,000 C 
21.000 
22.000 
23,000 
24,000 C 
25,000 C 
26,000 C 
27,000 
28,000 
29.000 
30.000 C 
31,000 C 
~52 ,. 000 
••y -· -~ -~ 0 
-.:) -.:) i I,} f~} l 

Xl(l)=A(I,5) 
YL<I)=ACI,6) 
HHCI)=ACI,6) 
EAT(I>=ACI,7) 
BARFCil=ACI,8) 

CIPI AND IPO NOT IN COMMON YET) 
IPICI>=ACI,9> 
IPOCI)=ACI,10) 
IMPCI)=ACI,11) 
IFREQCI)=ACI,12) 
KNOW(I)=ACI,13) 
ILOC(I)= 
JDAYCI)= 

:l.O CONTINUE 
RETURN 

··:-,• 
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E \Tf~UCKEF'. 
TY 

1.000 
•") '\ (' () ...... ,:. '~-J ,} 1 .... 

3.000 
4.000 

6.000 
/ ,,000 

SUBROUTINE TRUCKER 
COMMON/DIST/D(12,12),ACT(12,20l,N,NFILE,AC12,20),DISC12,12> 

t ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MAD(3,10) 
COMMON/CHAR/TSC12),TFC12>,TDC12),TC(12l,TEC12),HC12), 

* MC12),HHC12),LOCC12),IMPC12),IFREQ(12),KN □ W(12) 

COMMON/CONN/EATC12),TOUR(12),BARFC12>,ILOCC12l,IDAYC12) 
COMMON/OBJPAR/NOBJ,KOBJC10),KEYC10)fKEY2Cl0),KO,K1,K2,K3,K4 

DIMENSION MORDC6) 
DhTf.:i MOF:D/6:l<:l/ 

BfOOO 
9.000 

:1.0.000 
11.000 c------------------------------------------------------------
12.000 r
:1.3,000 C 
14.000 r· 

COMPUTE lh\RH1BI..E M(I) FROM TOUF~ t)(..)RH-iBL..E:. BY 
INf;[!~{TING !~ F'OTENTit1L MODE FOf;: E?'.\CH r~CTJ 1-.IITY 
IN A TOUR FOR EVERY TOUR EXECUTED 

15.000 c------------------------------------------------------------
:I. ·7 ., 000 
:1.B,000 f' 
:l5l,()()0 C 
20<-000 C 
21.,000 
:~~2 + 000 
23~000 
24,000 C 

2·7 7 000 

30+000 
31,000 

E XSOONEF;: 
TY 

IFCMA.EQ.1) GO TO :l. 

READ MODE SEQUENCE FROM APPROPRIATE FILE 

NT::::NTOUR+6 
READCNT,500)CMORD(l),I=l,NTOUR> 

:iOO FDFiMATC6I:l.) 

1 l{T:c: :I. 
DO 10 I=1,N 
I F < T O U I~: ( I ) ,. E O , I< T ) 13 0 T O l 0 
l<T:=KT+l 

10 M(I):::ViDRD<l<T) 
1:~ETUF:N 
END 

1,000 SUBROUTINE SOONER 
2,000 INTEGER H,HH 
3 , 0 0 0 CD MM ON/CH r:'.\ F: /TS ( 12 ) , T F C :!. 2 ) , TD ( 1 2 ) , TB ( :L 2 ) , TE ( 1 2 ) , H ( :l. 2 ) , .. 
4 , 0 0 0 }l( M ( l 2 ) , H H ( 1 2 ) , l... 0 C C :I. 2 ) ,, I MP ( :!. 2 ) I' I FR E O ( :l 2 ) , tnrn W ( l 2 ) 
5.000 COMMON/PAT/TESC12),TLSC12>,KFEAS,TAC12)sTJ(12) 
6,000 COMMON/PAR/V(5)?DT,FMT:I.C20),FMT2(20),FMT3(20),FMT4C20) 
? • 0 0 0 COMM D ~!/ IH tn ./ D ( 1 2 , 1 2 > , !=)CT C :I. 2 !I 2 0 ) , N I' NF Tl.. E: !' (1 C :I. 2 !1 2 0 ) ., D I B ( :!. 2 r 1 2 ) 
8.000 * ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MAD<3,10) 
9,000 c-------------------------------------------------------------

10.000 C 
11. 000 C 
:I. 2. 000 C 
:l.3t-0()0 C 
14,000 C 
:1.!5,000 C 
1(;;,000 C 
1?.000 C 
:LB.000 C 

tCOHPUTE TESCI) 

COMPUTE THE EARLIEST CONDITIONAL. STARTING TIME FOR 
EACH ACTIVITY BY TAKING THE MAXIMUM OF: 
(:!.) THE UNCONDITIONAL STARTING TIMf, 0ND 
(2) THE EARLIEST CONDITIONAL STARTING TIME BASED ON 

TRAVEL TIME FROM THE PREVIOUS ACTIVITY CTAKING ITS 
EARLIEST CONDITION~L STARTING TIME AND DURATION 
INTO CONSIDERATION) 

19.000 c-------------------------------------------------------------
20.000 TESC:l.)=TB(l) 
21.000 DO 2 J=2,N 
22.000 X=TBCJ) 
23.000 Y=TESCJ-l)tDCJ,J-l)tTD(J-1) 
24+000 

'.U,, 000 

TESCJ)=AMAX1CX,Y) 
2 CONTINUE 

1:~ETURN 
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E XLATER 
TY 

1.000 
2.000 
3.000 
4,000 
5,000 
6.000 
7,000 
s.ooo 

SUBROUTINE LATER 
INTEGER H,HH 
COMMON/CHAR/TSC12),TFC12),TDC12>,TRC12),TEC12),H(12), 

* M(12),HHC12),LOCC12),IMPC12),IFREQ(12),KN □ W(12) 

COMMON/PAT/TES(12),TLSC12),KFEAS,TAC12>,TI(12) 
COMMON/PAR/V(5),DT·,FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
COMMON/DIST/D(1?,12>,ACTC12,20),N,NFILE,A(12,20),DISC12,12) 

* ,NTOUR,KHHN,KPN,IGLOD,START,END,NDlS,K?,MA,MAD(3,10) 
9.000 c-------------------------------------------------------------

10,000 C *COMPUTE TLSCI) 
11,000 C ---------------
12.000 C 
13.ooo r 
14.000 C 

COMPUTE THE LATEST CONDITIONAL STARTING TIME 
FOR EACH ACTIVITY BY TAKING THE MINIMUM OF: 
Cl) THE LATEST ENDING TIME FOR AN ACTIVITY MINUS ITS 

15,000 C DURATION, AND, 
16,000 r (2) THE LATEST CONDITIONAL STARTING TIME OF THE 
17.000 C FOLLOWING ACTIVIl'Y ADJUSTING FOR THE ORIGINAL 
18.000 C ACTIVITY'S DURATION AND TRnVEL TIME TO THE 
19.000 C FOLLOWING ACTIVITY (PROCEEDING FROM THE LAST 
20.000 C ACTIVITY TO THE FIRST) 
21.000 c-------------------------------------------------------------
22,000 C 
23.000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 
30,000 
31.000 

E XSCREENER 
TY 

TLSCN)=TECN)-TDCN) 
DO 2 K=l,N-1 
J=N-K 
X=TLSCJt1)-DCJt1,J)-TDCJ) 
Y=TE(J)-TD(J) 
TLS(J)=AMINlCX,Y) 

2 CONTINUE 
RETURN 
END 

1.000 SUBROUTINE SCREENER 
2,000 INTEGER H,HH 
4.000 COMMON/PAT/TESC12>,TLS(12>,KFEAS,TAC12>,TI(12) 
5.000 COMMON/DIST/DC12,12),ACT(12,20>,N,NFILE,AC12,20),DISC12,12) 
6,000 t ,NTOUR,KHHN,KPM,IGLOO,START,END,NDIS,KZ,MA,MADC3,10) 
7,000 c-------------------------------------------------------------
8,000 C TEST FOR FEASIBL.E SEQUENCES BY COMPARING THE EARLIEST 
9.000 r AND LATEST CONDITIONAL STARTING TIMES OF EACH ACTIVITY 

10.000 [-------------------------------------------------------------
11.000 
12.000 
13.000 
14.000 
15.000 
16.000 
17.000 
18.000 

KFEAS=l 
DO 2 J=l,N 
IF CTES(J).GT.TLSCJ>t0.02) GO TO 3 

2 CONTINUE 
GO TO 4 

3 KFEAS=O 
4 RETURN 

END 
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.E X!~'.f.\NGEF: 

.TY 

1 ❖ 000 

2+000 
SUBROUTINE RANGER 
INTEGER H,HH 

3.000 COMMON/SLOP/RNGC12>,IRNGC12>,DZC12) 
4.000 COMMON/CHAR/TSC12),TFC12),TDC12),TB(12),TEC12),H(12), 
5.000 * MC12>,HHC12),LOCC12),IMPC12),IFREQCl2)rKNOW(12) 
6.000 COMMON/PAT/TESC12),TLSC12>,KFEAS,TA(12>,TIC12) 
7.000 COMMON/PAR/VC5),DT,FMT1C20),FMT2(20),FMT3C20),FMT4(20) 
8,000 COMMON/DIST/D(12,12),ACT(12,20),N,NFILE,AC12,20),DIS(12,12) 
9,000 * ,NTOUR,KHHN,KPN,IGLOO,START,END,NDISrKZ,MA,MADC3,10) 

10,000 COMMON/CONN/EATC1?),TOUR(12>,BARFC12),ILOC(12),IDAYC12) 
11.000 c--------------------------------------------------------------
:1.2,.000 C 
:1.3.000 C 
14.000 ,~ 
1~5,000 C 
lb,000 f' 
1'?,000 C 

;!<COMPUTE IF:NG (I) 

COMPUTE THE RANGE OF PATTERNS GENERATED FOR EACH SEQUENCE 
BY VARYING THE DWELL TIME AT HOME FOR EACH HOME INSERT 
ACTIVITY BY THE PARAMETER 'DZ(I)', lHE RANGE IS BASED 
ON THE RELATIVE DURATIONS USING THE LATEST AND EARLIEST 

18,000 C CONDITIONAL STARTING TIMES, AND PATTERNS ARE GENERATED 
:1.9.000 C USING THE MAXIMUM OF THE BASE INCRFME~T CDT) AND THAT 
20,000 C INCREMENT DZCI> COMPUTED FROM DESIRFD SUB-DIVISIONS BY 
21,000 C PARAMETER VC1) [e,~. VC:l.)=4.001 FOR QUARTILES] 
22.000 c--------------------------------------------------------------
::23~000 C 
24,000 C 
2~5.000 C 

2} ❖ 000 

2B½OOO 
29.000 
:?;o.ooo c 

INITIALIZE RANGE FOR THE FIRST ACTIVITY: 

RNGC1)=TLSC1)-TESC1) 
DZC1)=RNGC1)/VC:I.) 
DZC1)=AMAX:I.CDT,DZC:I.>> 
IRNGC1)=RNG(1)/DZC1)+1.0 

3:1..000 C COMPUTE FOR REMAINING ACTIVITIES: 
32 ❖ 000 C ---------------------------------
33.000 DO 30 J=?,N 
34.000 IRNGCJ)=l 
35.000 RNGCJ>=O, 
36.000 DZCJ)=DT 
T7,000 C 
38.000 C COMPUTE DURATION AND RANGE FOR HOME INSERTS ONLY: 
39.000 C -------------------------------------------------
40,000 IFCHCJ).NE.0) GO TO 30 
41,000 C * <COMPUTE INSERT DURATION) 
42,000 TD(J)=TESCJt1)-D(J+1,J)-EATCJt1)-TESCJ) 
43.000 TDCJ)=AMAX1(0.0,TD(J)) 
44,000 f" * (COMPUTE Mf1XIMUM DUF-:r:'-iTIDN) 
45.000 10 RNG(J)=TLSCJ+1>-DCJ+1,J)-TD(J)-TESCJ) 
46,000 RNGCJ)=AMAX1(0.0,RNG(J)) 
4/,,000 C l (COMPUTE GENl~~R{'!TIDN P(~;F<f)1METERG) 
48,000 DZCJ)=RNGCJ)/VC1) 
49,000 
~50.000 C 

DZCJ>=AMAX1CDT,DZCJ)) 
* (COMPUTE PATTERN GENERATION RANGE) 

51,000 IRNGCJ)=RNG(J)/DZ(J) + 1.0 
52,000 IRNGCJ>=MAXOC1,IRNGCJ)) 
53,000 30 CONTINUE 
54.000 c-------------------------------------------------------------
55.000 RETURN 
!56. 000 END 
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E XPITTEF: 
.TY 

1. 000 
2.000 
3.000 
4.000 
5+000 
6.000 
·.7 + 000 

,-. 

SUBROUTINE PITTER 
INTEGER H,HH 
COMMON/CHAR/TSC12),TF(12>,TDC12),TBC12),TEC12),H(12), 

* MC12>,HHC12>,LOCC12),IMP(12),IFREQ(12),KNOWC12) 
COMMON/PAT/TES(12),TLS(12),KFEAS,TA<12),TIC12) 
COMMON/PAR/V(5),DT,FMT1C20),FMT2C20),FMT3C20),FMT4C20) 
COMMON/DIST/D(12,12>,ACTC12,20),N,NFILE,AC12,20),DISC12,12) 

* ,NTOUR,KHHN,KPN,IGLOO,START,END,NDlSrK7,MA,MAD<3,10) 
COMMON/SLOP/RNGC12),IRNGC12),DZ(12) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNrOCl0,500) 
COMMON/CONN/EAT(12),TOUR(12),BARF(12),ILOCC12),IDAY(12) 
COMMON/OBJPAR/NOBJ,KOBJ(10),KEYC10)rKEY2(10),KO,K1,K2,K3,K4 
COMMON/COORD/XLC12>,YLC12) 
DIMENSION TDOC12l,KK(12) 

8.000 
9,000 

10.000 
11,000 
12.000 
13,000 
14.000 
15,000 l, ·-· .. - - .... -- -- .... ··- ·- ··- .... -- .... - ........ -- ........ -- .... -- ·- ................ -· ............ ··- ............ - ·- .... ·- ··- ... .... .... .... .. . .. .... .... .... .. .. ·- .......... . 

16,000 C 
17,000 C 
18,000 C 
19,000 C 
20.000 C 
21,000 C 
::;22 + OOC: C 

SR PITTER ALTERS THE TIME SPENT AT AN HOME INSERT 
THROUGH AN ITERATIVE PROCESS BASED ON THE NUMBER OF 
ACTIVITIES AND THE PARAMETER 'DT'. EACH SUCCEEDING 
ACTIVITY <LEVEL) IS ADJUSTED OVER THf APPROPRIATE 
RANGE IDENTIFIED IN SR RANGER. 

AT EACH BOTTOM LEVEL, SR PATTER IS ACCESSED WHICH 
(:!.)COMPUTES PATTERN SPECIFIC CHARACTERISTICS, 

23.000 C (2)CALLS SR CRITER <IF KO~:l.>,AND 
24.000 C (3)CALLS SR SPITTER 
25,000 c----------------------------------------------------------
26,000 C 
::;_~?t-000 C 
28.000 C 
29,000 
30.000 

IHITJ1,~i...IZE \::;EiJUENCE f~;Tt\F'.T TIMES t-,r-iD DlJF~t1TJONt\;, 

TSC1>=TES(1)-DZC1) 
DO 10 J=2,N 

31,000 TD(J)=TD(J)-DZCJ) 
:·!~ :? ~ 0 0 0 T D Cl ( .J ) :::: T D ( ,J ) 
33.000 10 CONTINUE 
34.000 [----------------------------
35,,000 C GRAND DISPATCHER LOOP: 
36.000 [----------------------------
/;·? ❖ O()O r 
:.38 + ooc, 
3t/.,OOO 
40.000 
4:1. .ooo 
-~::.2 ~- 000 
4~;; ,. 000 
44.000 
45.000 C 
46.000 C 
47.000 
48,000 
49,000 
!_:50 e- 000 
51,000 C 
52,000 C 
~_:_:_; ::~; ❖ 0 0 0 
'.~.i4. 000 
!:5~J {· 00() 
r- r ,-. r. .-. 
~-:; r::., ❖ ') tJ t.t 
::5}.000 C 

<INITIALIZE FIRST LEVEL) 
II=IRNG(1) 
DO 100 1=1,II 
TS<1>=TSC1>+DZ(1) 
IFCN.NE.1) GO TO 20 
CALL PATTER 
GO TO 100 

20 J=1 

(NESTED LEVEL DROP> 
:30 .J::~ . ...!+:i. 

..JUMP::::J. 
KICK=O 
KKCJl=IRNG(J) 

( '°\<IC!·,;' -· i-=1D....IUST LDDP IT[F'.i:':iTID1·• .. 1 COUNTEF:) 
40 KK(J)=KKCJ) - KICK 

IFC!<l<(J) ,NE,.O) GD TD :_7_;0 
. .JU MP::: JUMP+ 1 
GO TD ·70 

58,000 C (DISPATCHING LOOP> 
59,000 50 IF(KICK.NE,0) GO TO 51 
60,000 TD<J>=TDOCJ) 
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00oVVV 

64.000 
65.000 
66,000 
67.000 C 

IFCN,NE,J) GO TO 30 
CALL PATTER 

60 CONTINUE 

68,000 C (LOOP BOTTOM - 'JUMP' UP A LEVEL) 
69,000 70 KICK=l 
70,000 J=N-JUMP 
71,000 C (RESET LOWER LEVEL LOOP COUNTER) 
72,000 KKCJ+l)=IRNG(Jtl) 
73.000 IF(J,NE.1) GO TO 40 
74.000 100 CONTINUE 
75,000 C ----------------
76,000 C END GRAND LOOP: 
77,000 C ----------------
78,000 RETURN 
79.000 END 
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E >f Pf"iTTEH 
TY 

1,000 
2,000 
3,000 
4,000 
5.000 
6f000 
? ,.ooo 
f!~OOO 

SUBROUTINE PATTER 
INTEGER H,HH 
COMMON/CHAR/TSC:l.2),TFC12>,TDC12>,TB(12),TFC12>,HC12), 

* MC12),HH(12),LOCC12l,IMP(12),IFREQC12),KNOW(12) 
COMMON/PAT/TESC12),TLS(12),KFEAS,TACl2)rTJC12) 
COMMON/PAR/VC5)7DT,FMT:I.C20),FMT2C20),FMT3(20),FMT4C20) 
COMMON/DIST/DC12,12),ACTC12,20),N,NFILE,AC12,20),DISC12rl2) 

* ,NTOUR,KHNN,KPN,IGLOO,START,END,NDlS,KZ,MA,MAD(3,10) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNrOC:1.0,500) 
COMMON/OBJPAR/NOBJ,KOBJC:1.0),KEYC10)sKFY2(10),KO,K1,K2,K3,K4 
COMMON/COORD/XLC12),YLC12) 
COMMDN/CONN/EATC12),TOURC12),BARFC1~)rJI_OCC12),IDAY<12) 

9,.000 
:I. 0 ¼ 000 
:1.1.000 

.L2, 000 
:i.:.3i-OOO ,.... . .... . ·- .... . . .. ·- ........ -- ·- -- ·- ........ ··- ........ ·- .... ·- ........ ··- .... ·- .... ·- ............ ··- .................... ··- -- ·- ............................... . 
14.000 C 
15,000 C 
16,000 C 
17,000 C 

COMPUTE THE PATTERN SPECIFIC CHARACTERISTICS FOR EACH 
PATTERN GENERATfD ITERATIVELY THRU SR PITT~R, AND: 

1. INCREMENT PATTERN COUNTFR 
2. COMPUTE OBJECTIVE VALUES CSR CRITER) 

18.000 C 3, OUTPUT RESULTS (SR SPITTER) 
:1.9,00C C-------------------------------------------------------------
20.000 C 
21,000 C 
22.000 
?7 nnn -~•~uu 
::.:.::4~()00 
2~=5 ~ 000 C 
:?{:, ❖ 00() C-
2·7 <· 000 C 
28.000 
29.000 
30.000 
31.000 
3?,000 
33 ,. 000 C 
34,000 C 
35.000 C 
36.000 
37.000 
38.000 
39.000 C 
40,000 C 
41.000 C 
4;~:.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 C 
49,000 C 
50.000 C 
51.000 

INITIALIZE FOR FIRST ACTIVTY: 

TAC1)=TS(1) 
TIC1)=0.0 
TF(1)=TS(1)+TD(1) 

REPEAT FOR SUCCESSIVE ACTIVITIES: 

DO 20 J=2,N 
X=TFCJ-1) + DCJ,J-1) 
Y=TBCJ) 
TACJ>=X 
TG ( J J :::::1Mf·,>(l ( X :, Y) 

INSURE START TIME LESS TH~N LATEST SlART TIME: 

IFCTS(J),GT.TLS(J)t0,02)GO TO 50 
TICJ)=TS(J)-TACJ) 
TFCJ)=TSCJ)+TDCJ) 

* ADJUST DURATION/ID!_[ FOR PAIRED HOME ACTIVITIES 
(IF HOME INSERT PRECEDES PLANNED HOME ACTIVITY,ADD LATTER 
IDLE TIME TO FORM~R DURATION,AND ADJUST START/FINISH TIMES) 
IFCH(J-1).NE,O .OR, HHCJ).NE,16) GO TO 20 
TDCJ-l>=TD(J-l)tTICJ) 
TFCJ-1)=TFCJ-1)+TI(J) 
TACJ)=TACJ>+TICJ) 
TI(J)=O.O 

20 CON'fINUE 

INCREMENT PATTERN COUNTER: 

I TF~t1Cf;:::: I TRt1Ci<+ :I. 

52.000 c------------------------------------------------------------
53.000 C IF KO EQUALS '1', CAI_L SR CRITER - WHICH COMPUTES 
~5l❖ {, 000 C MULTI-OBJECTIVE VALUES FOR E~CH DERIVED P~TTERN 
55.000 c------------------------------------------------------------
56,000 IFCKO,NE,0) CALL CRITER 
57.000 c------------------------------------------------------------
58.000 C CALL SR SPITTER TO PRODUCE OUTPUT OF FfASIBLE PATTERNS 
5?.000 [------------------------------------------------------------
60,000 CALL SPITTER 
~1.000 c------------------------------------------------------------
62,000 50 RETURN 
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E XSP I TTEF: 
TY 

1.000 
~.'..000 
3,000 
4.,000 

6 ❖ 000 

?.000 
B.,000 
? ,.000 

:l.0.,000 
11.000 
:1.2,000 
13,000 
:1.4,000 
1!:5.000 
16,000 

SUBROUTINE SPITTER 
COMMON/DIST/D(12,12),ACT(12,20),N,NFILE,AC12,20),DISC12,12) 

t ,NTOUR,KHHN,KPN,IGLOO,START,END,NDIS,KZ,MA,MAD<3,10) 
COMMON/CONN/Ef1T ( 12), TOUR ( 12), BAF:F C 1)):: :t:L.OC ( 12), ID(~Y ( 12) 
COMMON./ CH MU TS ( 1. 2 ) , T F ( 1. 2 ) , TD ( l 2 ) , TB ( 1 2 ) , TE ( 1 2 ) Yl-·I ( L2 ) 1' 

* MC:l.2),HHC12),LOCC12),IMPC12),IFREQC12),KNOWC12) 
COMMON/COORD/XLC:l.2),YL(12) 
COMMON/PAT/TESC12),TLSC:l.2),KFEAS,TA(12),TI(12) 
COMMON/ITER/ITR~CK,IOBS,NTRACK,JOBN,OC10,500) 
COMMON/OBJPAR/NOBJ,KOBJC10),KEYC10),KFY2(10),KOrK1,K2,K3,K4 
INTEGEl=i: H,HH 
DIMENSION ALPHC10,3),TTC12) 
DATA ((ALPH<I,J),J~l,3),I~l,6)/'TR~V','FL T','IME , 

*'COMP','LEXI','TY ','WAIT',' TIM','E ','SLAC', 
*'K TI','ME ','FLEX','IBIL' ,'ITY ','TIME',' AT ', 
:,t:' HOl"iE' / 

17.000 c-------------------------------------------------------------
:1.8.000 r~ OUTPI .. IT GEHEF:ATED FE(:iSTBl.E Pf-iTTEF~N TO FII .. E 'FEASDUT' 

20T00() C 
2:1. ❖ 000 C 
2:::: ~ 000 C 
::.:_~3-:-000 c: 

CF!15) AND OPTIONALLY TO PRINTER CF:108). 
IF OBJECTIVE VALUES ARE COMPUTED, MAY OPTIONALLY 

OUTPUT TO PRINTER (OUTPUT TO FILE 'OBJDLJT' IS 
EXECUTED, AFTER ALL PATTERNS ARE GENERATED, IN 
THE MAIN SNOOPER ROUTINE. 

24.000 c--------------------------------------------------: __________ _ 
2'.'L 000 C 
26.000 C 
2?'v000 C 
28.000 C 
2'?.000 C 
30.000 i"• 

VARIABL.ES TABULATED: 

1. ACTIVITY NUMBER 
2.. P,CTI 1)ITY TYPE 
3. IMPOF:Tr::1NCE 
/}. FF:E~DUENCY 
~S ., Pl ... f1NNED 

bi• L.OC(.~TION 

8, TRAl.)EL TIME 
,:_-;,. r'.11~:F: I 1.,tr:1L. TI ME 

10, 
1 l • 

l,Jr~1 IT I NG T J ME 
:3TtiRTTNG TIME: 
:OUF:t)TION 
FINISH TIME 

~i;:1..000 C 
3;2. 00() C 
33.000 C "/. MODE l 4 ., 

c-------------------------------------------------------------
3'.:i. 000 C 
36,000 C COMPUTE TRAVEL TIMES 
3?.000 C --------------------
38,000 TT(1)=DCNt1,1) 
39.000 DO 55 J=2,N 
40.000 55 TTCJ)=DCJ-1,J) 
41,000 C 
42,000 C 
4:_3.000 C 
44,000 

46 ❖ 000 

l:~7-:-000 
llB ❖ OOO 

49,000 

'.'5:1..000 

~.5!:=.i + 000 
!.=s.s ❖ ooo 

~:i"?vOOO 
~:sa ~ ooo 
~:59 i- 000 
60¼000 C 

INSERT FINAL RETURN HOME TRIP CIF NFCESSARY) 

IFCHHCN).EQ,16)GO TO 60 
NN=::N+l 
HCNN):::O 
HHCNN):::::Lb 
IMP(NN):::O 
I FF~EO ( NN) ::::0 
I\NO~,J CNN) ::::O 
LDC ( NN) ::: I GI...DD 
M(NN)===MCNN····:I.) 
TT(NN)=DCNN,NN-:l.) 
TACNN)=TFCNN-:1.)tTTCNN) 
TS(NN)==Tf'.:lCNN) 
TlCNN)=-0 0.0 
TDCNN)•=O.O 
TFCNN)=:::O.O 
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63.000 60 WRITEC15,210)IOBS,KHHN,KPN,ITRACK,NN 
64.000 210 FORMATC5I5) 
65.000 C 
66.000 C OUTPUT Pr0TTEF'.NS 
67,000 C ----------
68.000 65 WRITE(108,105)KHHN,KPN,ITRACK 
69.000 105 FORMAT(/' HOUSEHOLD',I5,' INDIVIDUAL',I5, 
70,000 ,20X,' FEASIBLE P~TTERN ',I4/1X,19C4H----)s2H--) 
.. l ·1 r· r· r-. ••• r. i; • •• } •• .J -.l [;JRITE( 108!,:l.:l.0) 
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72.000 
77 r00 ,~,J~~ 
74.000 
?~5f000 

110 FORMAT(' I I ',5X,'ACTIVITY',6X,'! 
,' SPECIFICATIONS I ',5X,' ! '/' I 
• :1.H!,:3::.:i(1H···)dH!,5XdHI/' I l'!,'NO 

TIME I (1!~:RI 1)r')!.. IDI..E STi0RT Ll::NGTH 

TRnVEL l',6X,'TEMPORtL', 
I ',:l.9(1H-),1HI ,:I.OC1H->, 

TP IM FR KN ZONEIMDDE', 
FINISH I I'/' I', 

76.000 
77.000 
78.000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
:::~6-:- 000 
e·? ❖ OOO 

88.000 C 
89,000 C 
90,000 C 
<11.000 
92,000 
93.000 
94,000 
95,000 
96,000 
97,000 
98.000 
99,000 

, 25 C 3H·········), 2H··· I ) 

DO 30 J::::1, NN 
1 F c 1< 1 • NE • o ) t,J F'. I TE < :L o 8 , :1. 1 s > J , H c .J ) " H H c ..1 > i· 1 MP c J > !' I FF: En c J > , 

• I( N Ol~I ( .J ) ,, 1... 0 C ( ._! ) ; M ( .. J ) , TT ( .J ) 1• Hi ( J ) , TI ( J ) , TS ( J ) , TD C J ) , Ti:· ( . ..) ) 
WRITEC:l.5,:1.:l.6).J,H(J),HHCJ),IMP(.J),IFREQ(J),KNOWC.J),LOC(J), 

• M C J ) !' T T ( J ) , T A C . .J ) , T I < J ) , T S ( J ) , T D ( .J ) , T F ( ...J ) 

~50 CONT I NUE 
115 FORMAT(' I ',12,' I ',I2,4I3,I4,' I ',l3,F6.2,' I ',5F7.2, 

, '! 1 ,!::iX,'i') 
116 FORMATC2C2X,I2>,4J3,2(I4,1X),F5.2,2X,5F7,2) 

IFCK1,NE.O)WRITEC108,:l.20l 
120 FORMATC1X,:l.9C4H---->,2H--) 

OUTPUT ASSOCIATED CRITERIA 

IFCK2.ED.O>GO TO 90 
WRITEC108,:l.25) 

125 FORMAT(/15X,' MULTI-OB.JECTIVE CRITERin'/:l6X,:l.2(2H--)/ 
*:l.5X,' OBJECTIVE VALUE'/16X,12(2H-->) 

DO 70 J=1,NOBJ 
I I==l<EY2 ( J) / 

7 0 l_.,J t? I TE ( 1 0 8 , :l. 3 0 ) .J , ( f-l L. F' H ( I I ;I I<~ i<~ ) !' I·( I·(::: :I. , 3 ) ; 0 ( . .J , I T F: t, Ci< ) 
:l.30 FORMAT(:l.6X,I2,1X,3A4,F9,2) 

l;JRITf::.(108,13~.i) 
100.000 :l.35 FORMAT(:l.6X,12(2H--)/) 
101.000 c-------------------------------------------------------------
:1.02.000 
:1.03.000 

?O F<'.ETURN 
E:ND 



E XCF:ITEI~: 
TY 

1.000 
2.000 
3.000 
4.000 
5.000 
6.000 
7v00() 
B+OOO 
s) ❖ ooo 

SUBROUTINE CRITER 
INTEGER H,HH 
COMMON/CHAR/TSC10),TF(10>,TDC10),TBC10),TEC10),HC10) 

*,MC10>,HH(10),LOCC10),IMP(12),IFREQ(12),KNOWC12) 
COMMON/PAT/TESCtO>,TLSC10),KFEAS,TA(12),TIC12) 
COMMON/PAR/VC5),DT,FMT1(20),FMT2C20),FMT3(20),FMT4C20) 
COMMON/DIST/DC10,10),ACTC10,8>,N,NFILE,ACl0,8),DISC10,10) 

*,NTOUR,KHNN,KPN,IGLOO,START,END,NDIS,KZ,MA,MAD(3,10) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNsOC]0,~00) 

10.000 COMMON/OBJPAR/NOBJ,KOBJ(10l,KEY(10),KEY2(10),KO,K1,K2,K3,K4 
11,000 COMMON/COORD/XLC10),Yl.(10) 
12,000 COMMON/CONN/EAT(10),TOURC10),BARFC10),ILOC(12),IDAYC12> 
13,000 c-------------------------------------------------------------
14.000 C ACCESS THE MULTI-OBJECTIVES ROUTINES DESIRED 
15,000 C THROUGH PARAMETER KEY(I), THESE VAL.LIES MAY BF 
16.000 C COMPUTED IN THE SMOOPER MODULE 
17.000 c-------------------------------------------------------------
18.000 JOBN=O 
19,000 C IFCKEYC1).EQ.1) rALL FAKER 
20,000 C IFCKEY(2).EQ.1) CALL MOVER 
21,000 C IFCKEY(3).EQ.1) CALL WAITER 
22,000 C IF(r(EYC~i).EO.l) C::tiL.L. FiI/31,.:EI? 
23,000 C IFCKEYC5>.ED.1) CALL HOMER 
24.000 c-------------------------------------------------------------
25,000 RETURN 
26,000 END 
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1 ❖ 000 C VERSION GROOP:C 9-6-82 
2.000 c-------------------------------------------------------------
3,000 C 
4.000 C 
!5 ❖ 000 C 
6.000 C 
7.000 C 
8,.000 C 
~J ❖ OOO C 

10.000 C 
1:1..000 C 
:l.2.000 C 
:1.:.3.000 C 
14.000 C 
l'.5.000 C 
:I. 6. 000 C 
:1.?.000 r 
Hl. 000 C 
:L9f000 C 
20.000 C 
2:l. .000 C 

24,000 C 

CHAINING BEHAVIOR IN URBAN TRIP MAKJNG 

Complex Household Activits INter2ction Simulator 

Module t 4 GROOPER 
(Version GROOP:c SePt.6,1982) 

Specification of Activits Pattern Choice Set Throu~h 
Idf:!nt:i.fic-ation of F:~0,:c.•r•"2SF,nt.;;;,t.ive ,;ctivit·::i P,~t.t..-2rn:;;. 

W,W.RECKER M.G.MCNALLY G.S.ROOT 

Dt-:•Pa rtment of Civil En!j i nEH~ r :i. n!~ ,:<nd 
Institute of Transportation Studies 

Universits of California,Irvine 

PROGRAMMED BY: M.G,MCNALLY AND W.W,RECKER (~:1./81) 
MODIFICATIONS: MGM 8(7/82) CC9/82) 

25.000 c-------------------------------------------------------------
26,000 COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR,MAXGR,MAXITR,KARB, 
27.000 • ICON,NF,N,NA,IDBS,KHHN,KPN,IGLOO,START,END,WVARC]5), 
28.000 • JUMP,INT,NGR,NUMB,NITER,NCOL,MEMB(15),FRATIOC15), 
29.000 • IOPT<15),FMT1(20>,FMT2(20>,FMT3(20),FMT4C20> 
30.000 COMMON/P~T/HAPC6,20,50),RHAPC11,21,:l.5),ITRACK(15,50), 
3 :I. ., 0 0 0 MI NH AP C l :.i , 1 5 ) , I DI~: D C ~5 0 ) , J N l .IM B ( !'.:.i O ) ,, ! ... r-H:: EL.. C '.:i O ) 
32.000 COMMON/SCORE/NVALC20),VAL..C12,20),NZC12,6,20,15),JDISC(20), 
~53. 000 
:.-54,.000 C 
3::i. 000 C 
:•56 V 000 
:::·7 V 000 
:.3B+OOO 

INOM(20),SCALC6,20) 
VIRTU~L HAP(6,20,250>,RHAPC1l,2l,15), 

t ITRACKC15,250>,IRESPC15,250) 
DIMENSION TITLEC18),ALPHC3,2),YESN0(2) 
DATA ALPH/4HNON-,4HINFE,4HRIOR,4H, • ,4HFEAS,4HIBLE/ 
DATA YESN0/3HYES,3H NO/ 

39.000 c-------------------------------------------------------------
40 ❖ 000 C 
4:1. .000 C 
42.000 C 
4:-:,;,,000 C 
44.000 C 
4!::i.000 C 

47.000 C 
ljBvOOO C 
4<;1 ,1,000 C 
:_io + 000 C 
!.'.'.i l ., 0 0 0 C 
!52+000 C 
!.'53.000 C 

SPECIFICATION OF PATTERN CHOICE SET 

GRDOPER PERFORMS THE PATTERN RECOGNITION COMPONENT 
OF THE SIMULATION PROCESS. THE SFT DF NON-INFERIOR 
PATTERNS IDENTIFIED IN t** SMOOPER *** SERVES AS 
INPUT TO A CLASSIFICATION ALGORITHM WHICH PRODUCES 
A SUBSET OF REPRESENTATIVE ACTIVITY PATTERNS WHICH 
FORM THE INDIVIDUAL PATTERN CHOICE S~T. 

P(!1TTEf~:N F-:ECOGNITTON (!1ND Cl r-1SSIFICr-'.TJON OPTIONS t 
C:l.) DIRECT ANALYSIS OF PATTERN CHARACTERISTICS 
(2) ANALYSIS THROUGH HAAR TRANSFORMATION 
(3) ANALYSIS THROUGH WALSH-HADAMARD TRANSFORMATION 

54,000 c-------------------------------------------------------------

56,000 c-------------------------------------------------------------
'.'S?. 000 C 

5'-? ❖ 000 C 
60+000 C 
<::,:1..000 C 
62.000 C 

FILE ~1EHn 
INPUT: F:31 - CLASSIFICATION PnRnMfTERS 

/ F::l.5 FEASIBL.E PATTERN DATA 
( F·' t: F-'. DROOP) 

( FE/'.:1SOUT) 

\ F:22 NON-INFERIOR PATTERN DATA CNINFPAT) 
F:48 - COORDINATES FOR SYNTHESIS CCO □ RnTN~T~~l 
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64.000 C: 

l:.6.000 C 
67,,000 C 
68.000 C 
6?.000 C 

'J:!..000 C 
7'.2.000 C 
73.000 C 

OUTPUT: F:32 THROUGH F:42 (TEMP2 - TEMPl2) 
TEMPORARY STORAGE OF GROUP RESULTS 

F:50 - FINAL PATTERN CENTROIDS <RAPS) 
F!51 - SYNTHESIZED REPRESENTATIVE 

ACTIVITY PATTERNS 
COORDINATES OF PATTERN 
CLOSEST TO GROUP CENTROIDS 
CHOICE SET OBJECTIVE VALUES 
FOR FINAL PATTERNS 

(fUWSMIN> 

74.000 
/~5.000 
76.000 

C F:54 - OBSERVED CHOICE ASSIGNMENTS (RAPSASS) 
c---------------------------------~---------------------------
c 
c-------------------------------------------------------------
c CLASSIFICATION INPUT PARAMETERS: 

7'),000 C 

80.000 C 
8:1.,000 C 
~32t000 C 
tf3,000 C 
84.000 C 
8~_,_i.000 C 

B6.000 f~ 

\37,000 C 
UB,000 C 

(_;;o. 000 C 
't:1..000 C 
i.?2?0()0 C 
?3,000 C 
94,000 C 
f;>~:.i <· 000 C 
•:_?6, 000 C 
?7 ,. 000 C 
<?B,000 C 
99,000 C 

:!.00,000 C 
:l.0:t.000 C 
:1.02,000 C 
:1.03,000 C 
:1.04.000 C 
:1.0~:i ❖ OOO C 
:1.06.000 r·-
107.0C)() C 
lOB,000 C 
l0':?,000 C 
:1.10.000 C 
l:1.1.000 C 
:1.1.2,000 C 
:1.:1.3,000 C 
114.000 C 
:1.14,:1.00 C 
1:l.!5,000 C 
:l :!.f.:,, 000 C 
:1.:1.7.000 C 
118,000 C 
:I. :I.<;-, 000 C 
:1.20.000 f~ 

12:!.,000 C 
L~!2.000 C 
:1.23,000 C 
:i.:?4,000 C 
125,000 C 

NOBS 
NCH,~1F: 

MI NRt1P 
Mr-1XRr~1P 
Mt1XITR 

Nt.1RB 

ICON 

= 
.... 

---
---
---
·-

---

NUMBER OF INDIVIDUALS TO BE ANALYZED 
NUMBER OF CHARACTERISTICS PFR PATTERN 
MINIMUM NUMBER OF REPRESENTATIVE PATTERNS 
MAXIMUM NUMBER OF f-::f~F·RESENTrn T1-.'F. PtHTEl~:MS 
MAXIMUM NUMBER OF CLASSIFICATION ITERATIONS 
:I. ~ FOR RANDOM SELECTION OF INITIAL RnPS 

(DEFr~UI..T TO FIRST 'KG' PATTERN\:;) 
MAXIMUM ITERATIONS FOR CLUSTER STABILITY TEST 
( DEFM.11..T :i:s t, SINGLE Pr1SS -- NO TEST) 

NF - INPUT PnTTERN DATA FILE 
(DEFAULT~ 15 FEASIBLE PATTERNSCSNOOPER)) 

PROGRAM OPTIONS: (SET TO 'O' IF NOT DF.SIFd:::D) 

IOPT(l) - 1 PRINT PATTFRN MFMBERSHIP FOR EACH RHAP 
IOPTC2) - :I. PRINT THE CENTROIDS OF EArH PATTERN GROUP 
IOPT(3) - 1 PRINT OUT SUMS OF SQUARFD DEVIATIONS MATRIX 
IOPTC4) - l PRINT STATISTIC SUMMARY TABLE 
IOPTC5> - 1 PRINT OUT THE P~TTERN CHANGE TABLE 
IOPTC6) ··:I.SELECT 'BE'.3T' CHOICE SET (PSEUDO F·-FU-1TIO) 
IOPTC7) - 1 PLACE OBSERVED P~TTERN INTO BEST 

REPRESENTATIVE ACTIVITY P~TTERN <RAP) 
- 2 ALSO OUTPUT OBSERVED CHOICE ASSIGNMENTS <F:5~) 

IOPTCB) - :!. OUTPUT PATTERN CENTROIDS <F:50) 
IOPTC9) - 1 SYNTHESIZE EXPLICIT REPRESENTATIVE PnTTERNS 

- 2 CHOOSE 'CLOSEST' HAP ns EXPLICIT RHAP 
IOPT(10) - :I. PRINT CL.OSEST HAP ASSIGNMENT T~RLE 
IOPT(ll) - l PRINT FIRST :1.0 (MAX) HAPS GENERATED 

- 2 PRINT ALL GENERATED HAPS <WARNING: OPTION 
MAY RESULT IN SIGNIFICANT PRINTED OUTPUT) 

TOPT(12) - 1 COMPUTE OBJECTIVE VALL.IFS CF:53) 
IOPT(:1.3) - 1 PRINT OBSERVED ACTIVITY PROGRAM 
IOPTC14) - 1 OUTPUT SYNTHESIZED PATTERNS CF:5:1.) 

- 2 OUTPUT 'CLOSEST' PATTERN FIL.E CF:52) 
IOPTC:1.5) - not used 

PROGRAM VARIABLES: 

N - NUMBER OF ACTIVITY PATTERNS TO BE ANALYZED 
NA= NUMBER OF PLANNED ACTIVITIES 

(Data spec-ific-ation: J~l,NCHAR) 
IDISC(.J) •·· 1 for dj_r:.c-r-2t0! ,.-ariBbl0'':::- (0 for c-ontinuou:::-> 

INOMCJ) - 0 at least ordinal variBbl~s (1 for nomin~l) 
NVAL(J) - numb~r of v3luos (k) for a discrete variable 

VAL(K,J) - actual values tGken b~ the discrete variable 
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12'°i'. 000 f' 

L'S0.000 C 
13:1..000 C 
132.000 C 
:1.33,000 C 
:1.34,.000 C 
13~:.i.000 C 
13,:::,.000 C 

Mr::iXGF: •··· ma:-:imt.1m numbor of RHf,P' s for ;;rn j_ndividual 
H':i RB -- 1 f o r r-;;; n do m i ri:i t i a 1 :i. z at i <HI f o r i n d i v i d 1..1 a 1 

NOBSEF-: •·· Pro~rnm countrir for indiv:i.duals. 

FMT1 (I) ·-· INPUT/OUTPUT FOF:MAT FOR Ct;SE l..f.'iBEL 
FMT2(I) - INPUT FORMAT FOR P~TTERN LABEL 
FMT3(I) - INPUT/OUTPUT FORMAT FOR PATTERN DATA 
FMT4 ( T) .. INPUT FORMr:'tT Frrn OBSE1:;.:t.1ED f'..)CTilJITY F'r\TTEl?H 

137,000 c-------------------------------------------------------------
1 :38. 000 C 
1~59.000 C 
140,.000 C-
141,000 
:1.42.000 
143+000 
144,000 
145,000 
146,000 
1.47(-00() 
148,,000 
14~~',000 
1~:50,000 
:l.~31.000 
:l.~52,000 
1 ~:53. 000 
1~:i4.000 
1 ~5~5 + 000 
1 ~:.i() •! 000 

1;58,000 

160,000 

PRODUCE OUTPUT HEADER 

WRITE(l08?799) 
799 FORMAT(1H1///) 

~JPITE(:l.08?800) 
800 FOF:MAT ( 

,12X,52H********************* GROOPER **********************! 
.:1.2X,52H* *I 
• 12X, 52H* 
,. l2X 9 52H>Y
, 12X, 52H* 
• 12X,52H>!{ 

CHAINING BEHAVIOR IN URBAN TRIP MAKING 

l\l ,::: 
\ ...... 

.12X,52Ht ComPl2x Household Activits INteraction Simulator *I 

.12X,52H* *I 
,.:l.2X,!52H* 
• 12X, ~.i2H;t-: 

, :l.2X!,!52H* 
,. :l.2X, !:.'i21-1* 
., 12X, 52H* 
i-12XY52H;{( 

Module t 1 GROOPER 
(Version GROOP:C S02t,6,1982) 

SF·· f~ c i f i c ,~ t :i. on of P ,~ t. t P r 1-1 Cho :i. c C' S (" t Th r o u ij h 
Id0ntification of RePr0sentative Patterns 

w.w.RECKFR M.G.MCHALLY G.S.ROOT 

161,000 .12X,52H**i****************** GROOPER **********************> 
162.000 c-------------------------------------------------------------
:1.64,000 C 
:!.6!::i.000 C 
:l.66+000 C 

(1) DIRECT ANALYSIS OF PATTERN CHARACTERISTICS UTILIZING 
Pi MUL. TI PL.E !3Ct1! .. E, SCOR I NG FIJNCT I ON 

167.000 CALL SCORER 
168,000 c----------------------------------------------------------------
l,59,000 C (2) ANALYSIS THROUGH HAAR TRANSFORMATION 
170,000 C ***TOBE ADDED*** 
171,000 c----------------------------------------------------------------
:l?2i-OOO C 
1}3.000 C 
174.000 C 

(3) ANALYSTS THROUGH WALSH/HADAMARD TRANSFORMATION 
*** NOT FULLY INTEGRATED*** 
C1;L.1... MIRF-:OR 

175.000 c----------------------------------------------------------------
176.000 WRITE(108,808)(TITL.E(I),I=l,18) 
:l.T7,000 
l?B,000 
17'~".000 
:I.BO"OOO 
:I.Bl.,000 

WRITEC:1.08,840)NOBS 
840 FORM~TC//3X,'EXECUTION TERMINATED NORMALLY AFTER', 

* I5,' INDIVIDUALS'//) 
PE:TUF:h! 
END 
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J. -.. , .-\ :, .1.. , r.:. r-. ;--; 1 f. t ••• t n ..:) r u r~ k L u :::, J r.:. ;o:i~ ::.-:• I H ,t; J. L l ~ T <- <- + Y J. \~ .. / 

I t ~ • + •',I 3/ (:,.-::}fOOO 

6~5+00C1 

14X,'PATTERN DATA INPUT FILE • • 
l4X,·'INPUT 1\CTiliT.TY Pr1TTERNS r.1Rt. + <· ;Y3f=-i4///) 

66,000 C 
67.000 C READ AND SETUP DATA AS NECESSARY 
68.000 C --------------------------------
69,000 READC31,130><IDISC(J),J=1,NCHAR> 
70.000 130 FORMAT(20I4> 
71,000 READC31,130>CINOM<J>,J~1,NCHAR) 
72.000 READC31,130)CNVALCJ>,J~1,NCHAR) 
73.000 DO 30 J=l,NCHAR 
74,000 NNVAL=NVALCJ) 
75.000 IFCNNVAL,EQ,O)GO TO 30 
76.000 READC31,140)(VAL<K,J>,K~1,NNVAL) 
77.000 140 FORMATC12F5,0) 
78,000 30 CONTINUE 
79,000 C 
80,000 C FORMATS FOR INPUT OF ACTIVITY PnTTFRNS 
81.000 C --------------------------------------
82,000 READC31,150JCFMT1CI>,I=1,20),CFMT2(I)sJ~1,20), 
83.000 • (FMT3(I),I~1,20),(FMT4(I),I=1,20) 
84,000 150 FORMATC20A4/20A4/20A4/20A4) 

85,000 C************************************************************* 
86,000 C 
87.000 c-------------------------------------------------------------
88.000 C *tt DIRECT ANALYSIS (IF PATTERN CHARACTFRISTICS *** 
89.ooo c---------------------------------------------·----------------
90,000 DO 50 NOBSER=l,NOBS 
91.000 JUMP=O 
92.000 MINGR=MINRAP 
93.000 MAXGR=MAXRAP 
94,000 KARB=NARB 
95.000 C 
96,000 C 
97.000 C 
98,000 
99,000 C 

100,000 C 
101.000 C 
:l.()2 ❖ 000 

103.000 C 
104.000 C 
105.000 C 
106.000 C 
107.000 
108,000 C 
109.000 C 
110.000 C 
111.000 C 
112.000 C 
113,000 C 
114.000 C 
115.000 C 
116.000 
117,000 C 
118.000 C 
119,000 C 
120.000 

* ELEMENT I 1 - DATA TRANSFORMATION 

CALL CRACKERC&49) 

* ELEMENT I 2 - PATTERN RECOGNITION/CL.~SSIFIC~TION 

Ct1LL. Rf~iPPEF;; 

* ELEMENT I 3 - CHOICE SET SPECIFICATION 

SR PICKER SELECTS THE 'BEST' PATTERN CHOICE SET 
IFCIOPT(6).EQ,1) CALL PICKER 

* ELEMENT I 4 - SPECIFICATION OF OBSERVED CHOICE 

SR STICKER IS OPTIONALLY ACCESSED FROM SR PICKER 
FOR THE CLASSIFICATION OF THE OBSERVFD CHOICE 

* ELEMENT I 5 - SYNTHESIS OF REPRESENTA"fIVE PATTERNS 

IFCIOPTC9l,EQ.1) CALL MOOGER 

t ELEMENT :II: 6 ·-· COMPUTr~iTIDN OF DP.,.!ECTT')F t)f-'.1LUES 

IF(IDPT(:1.2) .ED.:! l criLL. CFUTEF: 
121,000 c-------------------------------------------------------------
122.ooo C REWIND SCRATCH FILES: 
123.000 C ---------------------
124,000 DO 40 I=MINGR,MAXGR 
125.000 II=I+30 
126.000 40 REWIND II 
127,000 [-------------------------------------------------------------
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130.000 
131.000 
132l-OOO 

49 WRITEC108,830)NOBSER 
830 FORMATC/21X,38ClH*)I 

• 1X,20<1H*),'t END OF ANALYSIS -- OBSERVATION', 
133.000 ~ I4,2H *,20C1Hf)/2lX,38C1H*)//) 
134.000 50 CONTINUE 
135.000 c-------------------------------------------------------------
136.000 C************************************************************* 
:I. 3 7 , 0 0 0 11.JR I TE ( 1 0 8 , 8 0 8 ) ( T I TI. E ( I ) , I:· 1 , :I. 8 ) 
138,000 

:1.40.000 141.000 
:1.42,.000 

WRITEC:l.08,840)NOBS 
8 4 0 FORM f-) T ( / / 3 X , ' E XE CUT I ON TE: RM I N fl T E :0 rW rm td. L. Y ti FT ER ·' , 

* IS,' INDIVIDUALS'//) 
RE::TUF~N 
END 
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:E :z:ci:;:t\CKEF;; 
:TY 

1 ❖ 000 

,-:1- i 000 

SUBROUTINE CRACKER<*> 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR,MAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,SlART,END,WVAR(15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MEMB<t5),FRATI0(15), 
• IOPTC15),FMT1C20>,FMT2(20),FMT3(20),FMT4(20) 

6 ❖ 000 COMMON/PAT/HAPC6,20,50),RHAPC11,21,1~>,ITRACKC15,50), 
7,000 MINHAPC15,15),IORDC50),INUMBC50),LABELC50) 
8.000 DIMENSION ACTC12,20),SOJRNC12),COORDC2,342),ALPHC3,2) 
9.000 DATA ALPH/4HNOH-,4HIHFE,4HRIOR,4H FE,4HASIB,4HLE / 

10.000 C *** FILE 'XCRACKER' CONTAINS COORD ARRAY IN DATA*** 
11.000 c-------------------------------------------------------------
12,000 C SR CRACKER INPUTS PATTERNS FROM EXTHFR SNOOPER OR 
13.000 C SMOOPFR AND BREAKS EACH PATTERN INf □ ITS COMPONENT 
14,000 C PLANNED ACTIVITIES WITH THEIR RESPECTIVE CHARACTERISTICS 
l5t000 C 
:1.6.000 C 
17.000 C 
:1.B.,000 C 
:!. 9., 000 C 
20.000 C 
2:1., 000 C 
22f000 C 

FOR ANALYSIS BY PATTERN RECOGNITION/CLASSIFICATION. 
THE PLi:iNNED ;;CTIVITIE:S IN Ef:CH Pt;lTFl~:N f.'.\RE LJBTED 

IN THEIR ORIGINAL ORDER, 

SR CRACKER ALSO PRODUCES AN ARRAY OF VARIABLES FOR 
REPRESENTATIVE PATTERN SYNTHESIS IN SR MOOGER (IF 
'IOPT9' IS SPECIFIED>.THESE VARIABLES ARE NOT USED 
IN PATTERN CLASSIFICATION, BUT TO FACILITATE THE 
SYNTHESif:, oF· THE 'Rt:PS·' IN THE FINr:)L. CHOICE SET. 

24.000 c-------------------------------------------------------------
26v000 C 
27.000 C 

2?.000 C 
:rn,ooo c 
3:1. .000 C 
:12, ooo r· 
3:3.000 C 
:-:::;4, ooo r· 
::'l'.5. 000 C 
Jt,, 000 C 
::5/, 000 C 
3B.OOO C 
39,000 C 
40.000 C 
41.,000 C 
42.000 C 
A3,000 C 
44,000 C 
4~t ❖ OOO C 
46,000 C 
47,000 C 
4B.OOO C 
45),000 C 

~.'il.000 C 
~=5::2 ❖ 000 C 

~.'i4. 000 C 
~i~5 ❖ 000 C 
~-'if:,,000 C 
~:.~·?vOOO C 
~SB~OO() C 
:.59, 000 C 

PATTERN CHARACTERISTICS 

SR CRACKER IS PROGRAMMED TO BREAKDOWN ('CRACK') 
GENERATED TRAVEt_-ACTIVITY PATTERNS BY CHARACTERISTICS 
OF PL.t,NNED ACTI 1.,tITIE13. ONLY THE FOl..1.01.i.JJNG '.:3PECIFICf.'.iTION 
IS REFLECTED, ALTERNATE CHOICE OF CHARACTERISTICS 
NECESSITATES REPROGRAMMING OF Sk CRACKER. 

l 

3 

8 
5> 

:LO 
11 
·1 .-, ... .,:.. 

POSITION IN FULL ACTIVITY P~TTERN 
POSITION IN TDUF: 
NUMBER OF SOJOURNS IN TOUR 
TOLJF: NUM:BEI:;: 
TRAVEL TJME TO ACTIVITY 
WAITING TIME AT ACTIVITY 
STARTING TIME OF THE ACTIVITY 
ACTIVITY DURATION 
MODE USED TO ACTIVITY 
ACTIVITY FOLLOWED BY A RETURN HOME 
TRAVEL TIME TO HOME 
RESULTING DURATION AT HOME 

APPENDED CHARACTFRISTICS (NOT USFD XN CLASSIFICATION> 

:1.3 
:1.4 
1 ~5 
:1.6 

SOJOURN LOCATION <NODE) 
?1CTilnTY TYPE 
ACTIVITY IMPORTANCE 
UNIQUE ACTIVITY LABEL 

(IF IOPT(9)cs::I.) 

j 7 

:1.8 
'X' LOCATION COORDINATE 
'Y' LOCATION COORDINATE 

60.000 c-------------------------------------------------------------
ROUTINE VARIABLES: 
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6.-:'-} • 000 L 

6t,tt)OO C 
6'?+00() C 
68,000 C 

INUM - lour number 
TPOS - Tour Position 

?1CT(J,I·{) ··· InPut act:i.vits Pattern d,~-t..;:, ,::rra·:;$ 
HAPCI,J,K) - Activit~ Pattern arras 

69,000 c----------------------------- -------------------------------
70, 000 9 N:0,0 
7:1.,000 C 
72,000 C 
73,000 C 
/4.,000 
7!:5,.000 C 
/6,000 C 
·77., 000 
·.?B + 000 
79,000 
80v00() 
81,000 
B ::.:.~ ❖ 0 0 0 

84,000 C 

INPUT IDENTIFICATION LABEL 

READCNF,FMT1,END=69)IOBS,KHHN,KPN,NA,IGLOO,START,END,NN 
<IF NF=15,NN~O 1 IF NF~22,NN=NO. OF NON-INFERIOR PATS> 

* OUTPUT IDENTIFICATION LABEL 
WRITEC108,200)KHHN,KPN,NA,IGLOO,START,END 

200 FORMAT(1H1//,1X,34(1H*>I '* HOUSEHOLD 'rI5,16X,1H*llX,34(1H*)/ , '* INDI 1JIDUAL.',I5,16X:,:l.l•-l:t:/' >f'. Pl..t;NNED f1CTI 1)ITIES':, 
• I7,4X,1H*I' I HOME LOCATION',5X,I7,4X,1H*I 

' * TRAVEL DAY S1ART',5X,F7,2,1Xr]H>f'./ 
TRAVEL. DAY EMD',7X,F7,2,1X,1H*/1X,34(1H*)I/) 

85,000 10 N=N+1 
8t.,000 C-
87,000 C READ ACTIVITY PATTERN DATA 
88.000 C --------------------------
89,000 READCNF,FMT2>KEY,NACT,LABELCN> 
90,.000 
?:I. .,000 C 

IFCKEY,EQ.9999)GO TO 90 

92.000 TNUM=1. 
93.000 TPOS=O. 
94,000 DO 30 J=:l.,NACT 
95,000 30 READCNF,FMT3)(ACT(J,K>,K=1,13) 
96,000 C [INPUT: H,HH,IMP,FREQ,KNOW,l..OC,M,TTrTA,TI,TS,TDrTFJ 
97,000 r * LAST RECORD IS FINAL RETURN HOME TRIP, WITH DURATION 
98.000 C SET TO ZERO, THE HAP ARRAY WILL RFFL.ECT THIS RETURN TO 
99,000 C HOME AND THE CORRESPONDING TRAVEL TIMF, BIJT NOT THE 

100,000 C RESULTING DURATION. 
10:1..000 C 
102.000 C 
103.000 C 
:1.04,000 
10!5.000 
106,000 
107.000 

COMPUTE TOUR-SPECIFIC VARIABLES 

DO 60 J=: 1, N,~1CT 
IFCACTCJ,1),EQ,O.>GO TO 50 
I PH:::t1CT CJ, 1) 
H P1 P ( I PH , 1 r N ) :::: J 

108.000 HAPCIPH,5,N)=ACTCJ,8) 
109,000 HAPCIPH,6,N)=ACTCJ,:1.0) 
110.000 HAPCIPH,7,N)=ACTCJr11) 
111,000 HAP(IPH,8,N)=ACTCJ,12) 
:1.12,000 HAPCIPH,9,N)=ACTCJ,7) 
113.000 HAP(IPH,10,N)=O.O 
114,000 HAPCIPH,11,N)=O.O 
115.000 HAPCIPH,12,N)=O.O 
116.000 C CCHAR.13-16 ARE NOT USED IN CLASSIFICATION, 
117.000 C ONLY IN CRITERinN SPECIFitATIDN AND OUTPUT) 
118.000 C * SPECIFY NUMBER OF ADDED CHARACTERISlJ[S (NUMB> 
119.000 NUMB=4 
120,000 HAPCIPH,13,N)=ACT(J,6) 
121,000 HAP(IPH,14,N)=ACT(J,2) 
122,000 HAP<IPH,15,N)=ACTCJ,3) 
123,000 HAPCIPH,16,N)=~CTCJ,1) 
124,000 85 CONTINUE 
:l.24.:1.00 C 
12.-:1,;. 2()() 

1 ::_:!:5 -i- 00() 

t CIF LAST ACTIVITY IS PLANNED HOME~ P~SS NFXT 'IF') 
IFCJ,EQ.NACT)GO TO 36 
IFCACTCJ+l,1),NE,O.)GO T □ 35 
HhP CI PH" ·1 O • N °l ::: ·1 ,. Ci 

41 



',lS~l~),~x~~-~* AV~~v dVH 031V~3N38 **-'XZ/)lVW<lOJ Stt 
i""--iNi'.:;T.t';BO'f.)3.LI;':Jt·i 

CNN'N)ONIW=NN ZZt 
N::::NN T.ZT. 

T.Z!'lZt'SZtCt-(tt)ld □ I)JI 

Ot ::::NN 

?: ,,,, r r ,: ::,;-;. -, ·n J • .:J N ;. .::i I 
r :c,r r--· /'-. T •r 

\} !-- 1-

()Oo ❖ cibl 

()Oo-:•6Bl 

000'/BT. 

000 f ?:f~ T 
CJ O O 4 l B ·1: 

N't=I 001 OQ 000'9lt 
tt ~; 08(0'3N'(T.l738Vl)JI OOO'Slt 

89 Dl 08(0"03"NlJI OOO'blt 
t-N=N 06 000'£ll 

-------------------------------------------------------------J ooo·?rt 

SISlH.LNAS ~OJ S378VIJVh 31VNIGJ008 QNJddV 

oL 01 osco•o3•11>JI 
( N 6 t>· • r ) d t;J H :::: 1 I 

l)N ,; t ::::f" OL Oll 0()()''6t-\C'l: 
] 000 .; ;:::t:~ 1: 

3nNilN □ J 09 ooo·s~t 
·t+WnNl=WnNl ooo·~~T. 

'O=SOdl 000'£~1 
s □ dl=<.LI>N<lr □ s ooo·z~t 

wn~1=11 ooo·t~t 
09 01 08(0"0"03"S0dl)JI OS ooo·o~t 

S<l31Nn □ J ~no1 13S3<l J ooo·6£t 
09 01 08(18VN"JN"rlJI 000"8£t 

wnNl=(N'~'HdI)dVH OOO'l£T. 
SOdl=CN'Z'HdI)dVH 000 1 9£1 

o·t+SOdl=SOdl 0~ ooo•s£t 
os 01 00 ooo•~£t 

O"O=(N'~'HdI)dVH 000'££T 
O'O=(N'£'Hdl)dVH OOO'Z£T. 
o·o=<N'Z'HdI)dVH 9£ 000'1£1 



:l.?6.000 
l':1/.000 C 
:!.':?8.000 C 

116 FORMATC/I4,4F3.0,2F5.2,2F6.2,2F3.0r2F5.2,2F5.0,2t3.0/ 
• (1X,4F3.0,2F5.2,2F6.2,2F3.0,2F5.2,2F5.0,2F3.0)) 

TEST FOR INSUFFICIENT PATTERNS 

200,000 125 IF(N.GE,MAXGR> GO TO 150 
201.000 C t (ADJUST CLASSIFIC~TION PARAMETERS TO REFLECT THE 
202.000 C AVAILABLE NUMBER OF POTENTIAL PATTERNS) 
20:3. 000 C 
204,000 

206.000 
207.000 
208~000 
20<7 f 000 
210.000 
211.000 
2 :I. 2,000 
?13,000 

2:l~:i.,000 
216,000 

:I. 30 MAXGF~=-"N 
IF(N.LT.MINGR)MINGR=N 
l'(Al:;:B 0.::0 
WRITE(108,135>MINGR,MAXGR 

135 FORMAT(/14X,27HCLASSIFICATION R~NGE RESET!/14X,26C:I.H-)/ 
14X,36HMINIMUM NUMBER OF RAP CLUSTERS ••• ,13/ 
14X,36HMi-1XIMUM r-!UMBEF: OF 1~:f'1P CLUSTF.:l~:s • ., • :I 13/ 
14X,36HNO RANDOM SELECTION OF INITIAL RHAPS/) 

:1.50 WRITEClOB,109) 
109 FORMAT(//27X~5(5H*****>l1X,9(1Hi>,9H fiRO □ PER ,BC1Ht>, 

. '* BEGINNING OF ('tN(:1LYSIS *1 ;8(:l.H:t.:,,?H GF:OOPEF: ,?(:I.Hit)/ 

217,000 c-------------------------------------------------------------
218.000 69 WRITEC108,1111)NF 
219,000 1111 FORMAT(///' *** INPUT ERROR - EDF ON UN1T',T3,4H ***II/) 
220,000 STOP 69 
22:1.,000 c-------------------------------------------------------------
222.ooo 68 WRITE(108,2111)I □ BS 

?23,000 2111 FORMAT(///' **t WARNING***'/ 
2?4,000 • 5X,'NO ACTIVITY PATTERNS INPUT FOR OBSERVATION',15/ 
225.000 , 5X,'INDIVIDUAL WJLL BE SKIPPED AND PROCESS CONTINUED'//) 
226.000 RETURN :I. 
22/,000 c-------------------------------------------------------------
228.000 END 
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fl:: XF(tiPPEF: 

*TY 

1.000 
2.000 
3.000 
4.000 
5.000 
6.000 
7.000 
8,000 
9.000 

10.000 C 

SUBROUTINE RAPPER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGRrMAXGRrMAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVARC15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MFMB(15),FRATI0(15), 
• IOPT(15),FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
COMMON/PAT/HAP(6,20,50),RHAPC11,21,15),JTRACK(15,50), 

MINHAPC15,15),IORD(50>,INUMBC50>,LABELC50) 
COMMON/SCORE/NVAL(20),VAL(12,20>,NZC1?,6,20,15),IDISC(20), 

INOMC20),SCALC6,20) 
VIRTUAL HAPC6,20,250),RHAPC11,21,15), 

11.000 C * ITRACKC250,15),IRESPC15,250) 
12.000 DIMENSION DIFF(15),KXC15),SUMC15),XHUMC15) 
13.000 EXTERNAL RANDOM 
14.000 [-------------------------------------------------------------
15.000 C 
16,000 C 
17,000 C 

SR RAPPER IS THE ACTUAL PATTERN CLASSIFIER. WHETHER 
THE INPUT IS ACTUAL PATTERN DATA OR TRANSFORMED 
COEFFICIENTS, THE ALGORITHM COMPUTFS DIFFERENCE 

18,000 C SCORES AND ASSIGNS NON-INFERIOR PATTERNS, PRODUCING 
19.000 C FOR EACH IDENTIFIED GROUP, A REPRESENTATIVE PATTERN 
20.000 c-------------------------------------------------------------
21.ooo C VARIABLES: 
22.000 C ----------
23.000 r 
24.000 C 
25.000 C 
26.000 
27.000 
28,000 
29.000 
30,000 

CONSTRUCT SCALING FACTORS FOR SlATISTICAL ANALYSIS 

NN=N-1 
DO 2005 I=1,NA 
DO 2005 J=1,NCHAR 
IFCINOMCJ),NE,O)GO TO 2001 
SCALCI,J)=1.0 

31.000 GO TO 2005 
32,000 2001 SCALCI,J)=O,O 
33.000 DO 2002 K=i,NN 
34+000 
35.000 
36.000 
37.000 

K1=Kt1 
DO 2002 L=K1,N 
XMAX=ABSCHAPCI,J,K)-HAPCI,J,L)) 
SCALCI,J)=AMAX1CSCALCI,J>,XMAX) 

38,000 2002 CONTINUE 
39.000 IF(SCALCI,J).EQ,O,O)SCALCI,J)=l,O 
40,000 2005 CONTINUE 
41.000 C 
42,000 C INITIALIZATION FOR RANDOM NUMBER GENERATOR 
43.000 C CALT.I_OCATION IN 'DO 200 LOOP' PROVIDES SAME START> 
44,000 Ix~1 
45,000 c-------------------------------------------------------------
46.000 c-------------------------------------------------------------
47.000 C 
48.000 C 
49.000 C 
50.000 C 
51,000 
52,000 C 
53.000 C 
54.000 C 
55.000 C 
56.000 C 
57.000 C 
58.000 C 
59.000 C 
60,000 C 
61,000 C 

. .,, ·J; ·.J,· /j.,,,r,.-r. 

GRAND LOOP FOR ALTERNATE NUMBER OF PATTERN GROUPS 

DO 400 NGR=MINGR,MAXGR 

LOOP FOR RANDOM PATTERN ASSIGNMENT 

THE INITIAL 'RHAPs' ARE RANDOMLY SELECTED FROM 
THE PATTERN SET+ ALTERNATE RANDOM ASSIGNMENTS 
ARE EXECUTED AS A TEST FOR CLUSTFR STABILITY.A 
MhXTMLJM OF 'ICON' ITERATIONS ARE PERMITTED. 

ADD CONVERGENCE TlST *** 
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64,-000 C 
6'.5,.000 
66,000 
67.000 
/iB,000 

INITIALIZE REPRESENTATIVE GROUP COUNTER 
DD :l I===:l.i,N 

:I. INUMB(I)===O 
NCDL===NGR 
IF<NGR.GT,6)NCOL~6 
NITEF~::-0 0 

70,000 c-------------------------------------------------------------
7:l.000 C WHEN RAPPER IS ACCESSED FROM SR STICKER (JUMP=:!.), 
72,000 C THE SPECIFIED REPRESENTATIVE PATTERNS ARE ASSIGNED 
73.000 C AS THE ARBITRARY PATTERNS, AND THE OBSERVED CHOICE 
74.000 C IS ASSIGNED IN THE SINGLE ITERATION PERFORMED 
75.000 c------------------------------------------ ------------------
76,000 C (:I.) SET UP NGR ARBITRARY RHAP'S 
77.0-00 C ---------------------------
/B,000 C 
'?'7.000 
B0.000 
D:1.,000 
Bl,:l.00 
::32,000 C 

B4.000 

B<:i,000 
t:57.000 
BB,000 
B9 ,. 000 
<_;io. 000 
9:L.000 
?::?..000 
~n ,. ooo 

IX=== l 
r:;t,.1::::N 
DO :1.0 !-(8°.::l, MGR 
t-: ~; === 1,; G 
rx < r{G i ==!-(G 
ARE ARBITRARY RAPS DESIRED? 
IFCKARB.NE.:l.)GO TO 4 
IF(JUMP,EQ.:I.) GO TO 4 

2 CALL RANDOM(IX,RX) 
KX(KG>==RXt(RN-l,0) + :1..0 
l<r>=l<X ( l(G) 
IF(KG.EQ,1)GO TO 4 
DO 3 1-Z:==2 !' 1,:;G 
IFCKK,EQ.KXCK-l)) GO TO 2 

:3 CONTINUE 
l) :OD ~.'.i :[::=:!.,Nti 

DO 5 J==:l,NCHtih'. 
94.000 RHAPCI,J,KG)=HAPCI,J,KK) 
94,100 C WRITE(:1.08,428:1.)I,J,KG,RHAPCI,J,KG),KK,HAP(I,J,KK) 
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94.200 C428:I. FDRMAT(' R-H TEST: I,J,KG,RHAP=',3I3,F8.2,' KK,HAP~',I3,F8.2) 
95.000 IF (IDISC(J).NE,1) GO TO 5 
96.000 NNVAL=NVAL(J) 
97.000 C COMPUTE RHAP DISCRE.fE SCORE FUNCTION 
98,000 C 
9?,000 

:1.00.000 
:1.01.000 
:1.02.000 
:1.03,000 
:1.04.000 C 
:L0:71.000 C 
:1.06,000 C 
:t.07tOOO r .. 
108.)000 C 
:to~;;vOOO C 
1:1.0,000 
111.000 
:1.:1.2.000 
1:1.:3,000 
:1.:1.4,000 
ll~i~OOO C 

DO 8 LL==1.,NNl,1tJL. 
N?.(LL., I ,J,KG)===O 
IFCHAPCI,J,KK).EQ,VALCLL,J)) NZCLL1I,J,KG)==:I. 

8 CONTINUE 
!:i CONT I NUE 

ASSIGN INITIAL RHAP COUNTER,SIZE,AND MINHAP 

('IMUMB(I)' IS THE F;:t1P TD l,JHICH Hr=1P 'I,. IS i:'.iSSIGNED, 
'MEMB(KG)' IS THE NUMBER OF HAPS ASSIGNED TO RAP 'KG', 
' M I NH r::1 P ( rm F..: , ~:; G ) ' I DENT I F I ES T 1-1 E H (~ i::· CI..() SES T TO 1:;; AP ' !{ G ·' 

IN 1:u1P SET 'NG!~',) 
I NUMB (!<I<) ===l<G 
MEMB(KG):::::I. 
IFCJUMP.EQ.O)MINHAPCNGR,KG>=KK 

:1.0 CONTINUE 
IFCKARB.NE.1 .OR, JUMP.EQ.:I.) GO TO 11 

:1.:1.6,000 C PRINT INITIAL R~P IDENTIFICATION 
l:1.7.000 C --------------------------------
:1.:1.8,000 WRITEC108,U02) 
119.000 802 FORMAT(//27X,25C:I.H-)/ 
l 2 0 ,. 0 0 0 , 2 7 X , ; I F;: M-HI OM H!I T Hi L I Z rn I D N I ' / 2 7 >'. , 1 H l , ? 3 C :l!-1 -· ) , 1 H ! ) 
:1.2:1.,000 WRITE(:l.08,U04) 
:1.:::.:2.000 
:I. 23,000 
:l.24.000 

8 0 4 F O RM f.'.1 T ( 2 7 X , l H l , 3 X , ' F: ti P H ti F' L (~1 B [ L ' !' '..'.i >:: ~ :l H I / 
,. 27XdHI ,3Xd6UH·-),4XdHI) 

DO 80:'":i I::::1, NGf:: 



.L ,::. .1· <· \1 •,,./ ',.,/ 

128.000 808 FORMATC27X,25(1H-)) 
:1.29.000 C 
:1.30,000 c---------------------------------------------------------
131.000 C 
:l.32,000 C 
:1.3:.-5,.000 C 

START OF ASSIGNMENT ITERATIONS 
(DURING FIRST Pnss OF THE ASSIGNMENT PROCESS, THE 

ARBITRARILY ASSIGNED RHAPS ARE NOT REASSIGNED.ON 
·J •• ,. ~ (' " " 
.1 • •• j.,':( ~ . .} I,.)'~) C FUTURE PASSES,PATTERNS ARE REASSIGNED AS REQUIRED 
1~5'.3.000 c---------------------------------------------------------
136,000 C 
:1.37.000 
138.000 
:I. J9, 000 
:1.40.000 
:1.4:1..000 C 

11 NITEF;:=NITEF;:+1 
NIJMBER:::0 
DO l ::: 1-~Gcs: l, NGf;: 

13 XSUM O{G) :::':?9. 0 

:1.42t000 C (?) LOOP f-lSSIGNING REJ'•i,~1INING Hr~P-'S T() PROPEF~ F~H,~Pf~; 
143,000 C ------------------------------------------------
:1.44,000 C 
:1.44,100 X WRITEC108,4282)NITER,NUMBER,CMEMBCKG),KG~1,NGR>,CJNUMB(I),I~1,N) 
144,200 X4282 FORMAT(//' PRE <DO l00> NITER=',I5,5X,'NUMBER=',I5,' MEMB', 
:1.44,300 X • '(KG)=',4I5,/15X,'INUMB(I)='s8J5/) 
145.000 DO 100 K=1,N 
:1.46,000 C 
:1.47,000 IF<NITER,NE,1) GO TO 17 
148,000 DO 15 KG=l,NGR 
:1.49,000 IF(K.EQ,KXCKG))GO TO 100 
150.000 15 CONTINUE 
:l.!jl ❖ 0O0 C 
l~52t000 C SET PREVIOUS ITERATION ASSIGNMENT ro 'IGR0UP' 
153.000 C ---------------------------------------------
154,000 17 IGROUP=INUMB(K) 
155,000 DO 19 KG=l,NGR 
:1.56,000 19 SUMCKG)=0.0 
l!.57,000 C 
:1.58.000 C COMPUTE HAP/RHAP DIFFERENCES 
159,000 C ----------------------------
160.000 DO 20 1=1,NA 
161,000 DO 20 J=l,NCHAR 
:1.62.000 IF<IN0M(J),NE.0) GO TO 24 
163,000 DO 22 KG=l,NGR 
:1.64.000 DIFFCKG):::1,0 
:l.(~~:i.000 
lb6.000 

IFCRHAP(I,J,KG),EQ+HAPCI,J,K)) DIFFCKG)=0,0 
22 CONTINUE 

167,000 XMAX=l,0 
168,000 GO TO 26 
:1.69.000 24 XMAX=0,0 
:1.70,000 DO 25 KG=l,NGR 
:1.71.000 DIFF(KG>=ABSCRHAPCI,J,KG)-HAP(IsJ,K)) 
172,000 25 XMAX=AMAXl(XMAX,DIFFCKG)) 
:1.73,000 IFCXMAX.EQ,0,0)XMAX=l,O 
174.000 26 no 27 KG=l,NGR · 
:1.75.000 27 SUMCKG>=:OIFFCKG)/XMAXtSUMCKG) 
:1.76.000 20 CONTINUE 
177.000 XMIN=SUM(l) 
1/8,000 C 
:1.79,000 C ASSIGN HAP TO THE 'BEST' RHAP GROUP 
:1.80,000 C -----------------------------------
:1.81.000 DO 28 KG=l,NGR 
182,000 IFCSUMCKG).GT,XMIN) GO TO 28 
:1.83,000 XMIN=SUMCKG> 
184.000 IGRN=KG 
185,000 28 CONTINUE 
186.000 INT=IGRN 
187,000 c------------------------------------------------------
lBB ❖ OOO C FOR OBSERVED CHOICE ASSIGNMENT (JUMP~l>, PROCESS 



190.000 c------------------------------------------------------
191.000 IF(JUMP,EQ,l)RETURN 
192.000 
193.000 C 
194.000 C 
195.000 C 
196.000 
197.000 
198.000 
198.100 
199.000 C 
200.100 C 
201,000 C 
202.000 C 

IFCIOPTC9).NE.2) GO TO 30 

STORE DEVIATION t1ND ID OF 'HM'·' CLOSEST TO 'F:1--lf-W' 

IF(SUMCIGRN).GT.XSUM(IGRN)) GO TO 30 
XSUMCIGRN>=SUMCIGRN) 
MINHAPCNGR,IGRN):K 

30 CONTINUE 
(CLOSEST HAPS ARE OUTPUT FROM SR PICKER IF IOPTC6)=1) 

DOES ASSIGNMENT MATCH THAT FROM PREVIOUS ITERATION? 

202.100 X WRITE(108,4283)IGROUP,IGRN,K 

47 

202.200 X4283 FORMAT(/' PRE-CALL FLIP IGROUP=',I5,' IGRN=',I~i7' l·(:-::',I3/) 
203,000 IFCIGROUP.EQ,IGRN) GO TO 60 
204.000 C 
205.000 C (3) COMPUTE NEW RHAP'S 
206,000 C 
207.000 C 
208,000 
208,100 C 
208.200 C 
208.300 
208,400 
209,000 C 
210,000 C 
211,000 

IFCNITER,EQ,1) GO TO 50 

TEST FOR NULL MEMBER SET 
IFCMEMB(IGROUP).EQ.1 .AND. IC.LT.ICON) GO TO 190 
IFCMEMBCIGROUP).EQ,1) GO TO 500 

REMOVE INPROPERLY ASSIGNED HAP 
CALL FLIPPERCK,IGROUP,-1) 

212,000 MEMBCIGROUP)=MEMBCIGROUP>-1 
213.000 NUMBER=NUMBER-1 
214.000 C 
215,000 C ADD NEW HAP 
216.000 50 CALL FLIPPER<K,IGRN,1) 
217,000 INUMBCK)=IGRN 
218.000 MEMBCIGRN)=MEMB<IGRN)+l 
219,000 C 
220,000 C INCREMENT CORRECT ASSIGNMENT COLINTER 
221.000 C ------------------------------------
222,000 60 NUMBER=NUMBER+l 
222,100 X WRITE(108,4284>NUMBER,(MEMBCKG>,KG~1,NGR) 
222.200 X4284 FORMAT(/' END <IN) <DO 100> Nl1MBER~'~l5,' MEMB<KG)='s115/) 
223,000 C 
224,000 100 CONTINUE 
225,000 C (END OF PATTERN ASSIGNMENT LOOP) 
226,000 C 
227,000 C WRITEC108,860)NITER,NGR 
228.000 C 860 FORM~TC3X,' ITERATION ',13,' FOR ',I~,' GROUP CASE.') 
229.000 C 
230.000 C (4) ITERATION TEST 
231.000 C 
231,100 
232.000 
233,000 
234,000 
235.000 
236,000 
237.000 
238.000 

IFCNUMBER,EQ.N) GO TO 300 
IFCNITER.LT,MAXITR>GO TO 11 
WRITE(108,865) MAXITR,NGR 

865 FORMATC///10X,'UNABLE TO COMPLETE C!_UHTERING AFTER ', 
1 I3,' ITERATIONS WITH ',I3,' GROUPS') 

FRATIOCNGR>=O,O 
WVARCNGR)=0.9999E 
GO TO 400 

(:) ., 

242.000 c-------------------------------------------------------------
244.000 C 
245.000 C *** LOCATION OF STABILITY TEST*** 
246.000 C 
24f.:.,:l.OO 190 IFCKARB ,NE. 1) GO TO 500 



249.000 c-------------------------------------------------------------
250.000 C (5) OUTPUT OPTIONS 
2 :'.'i :i. ., 0 0 0 C 
2'.':i2. 000 C 
253.000 f' 

* P~~:INT Pt,TTEF-:NB r:'.JBBIGNED TD F~EPl~:ESENTt1Tl 1v'F. Gr:(.1UPS 
(FEt,SIBI..E PtiTTERN NUMBER OUTPUT OPTIDNt,l [IOPT(1)::I) 

:300 Cr=1LL MEMBEF: 

256.000 C * TRACE ASSIGNMENT AS SIZE OF CHOICE SET VARIES 
257+000 140 IFCIOPTC5).NE.1) GO TO 150 
258.000 DO 145 I~l,N 
2159 ,. 000 145 ITRACKCNGR,I> = INUMB<I> 
260,000 C 
261.000 C * PRODUCE PATTERN CENTROIDS 
262.000 C <WRITE TO F!50/RAPS ••• PRINT OUTPUT OPTIONAL(IOPT(2))) 
263.000 150 CALL CLONER 
21:.,4.000 C 
26~.i.OOO C * COMPUTE l.)(.1Rir-1NCE~> (.1ND PSEUDO F-·F'.t1TJ(JS 
266.000 C (PRINTED OUTPUT OPTIONAL (IOPT(3),IOPTC4)) 
267,000 160 CALL CRUNCHER 
268,000 c------------------------------------------------------------
269 ,. 000 f' 

270,000 C (6) *** ALT. LOCATION FOR STABILITY TEST*** 
271.000 C 

-'100 CONTINUE 
273,000 C 
274,000 C END OF GRAND LOOP FOR ALTERNATE CHOICE SETS 
275.000 c------------------------------------------------------------
276.000 c------------------------------------------------------------
277,000 C 
?78 ,, 000 C 
279,000 C 

280.100 

* PRINT TABLE OPTIONS 5 AND 10 
(PATTERN ASSIGNMENT CHnNGES (5) AND CLOSEST HnP (10) 
C(1L.L TRt1CKEF.1 
F:ET lJ f;: N 

281,000 c------------------------------------------------------------
282.000 500 MAXGR = NGR-1 
2133 I 000 

2!:37<-000 
2~:iB + 000 
::.:.~BC)+ 000 
:?•:,;:1 0 + 000 
291.000 
'._::.\i). 000 
29:3.000 C 

WRITEC108,870)MAXGR 
FORMAT(/14X,27HCLASSIFICATION RANGR RESET:/14X,26C1H-)/ 

11X,36HMAXIMUM NUMBER OF RAP CLUSTERS ••• ,13/) 
IFCMAXGR.GE,MINGR) GO TO 450 

WRITE(108,875)MINGR 
B7~:i FOF~M,:'.JT(:l.4X,36HMINIMUM NUMBEF: OF F-:t:P Cl .. Uf.:TEF:S, 

IF<MINGR.GE.2) GO TO 1000 
v..lRITE<:I.08,tl80) 
FORMAT(' **** ERROR - UNABLE TO SPECIFY R~PS ****'> 
(STOP -- TO BE REPLACED BY RETURN CONTINUATION> 

294,000 STOP 
295,000 END 
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:E XFL. I PPEF~ 
:TY 

:1..000 

3.000 

-:',.000 
/,000 
B + Of.)0 
s>~ooo 

10.000 
1 :l.. 000 C 
:1.2.000 C 

SUBROUTINE FLIPPERCKK,IG,KS) 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR,MAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVAR(15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MFMB(15),FRnTI0(15), 
• IOPT(15>,FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
COMMON/PAT/HAPC6,20,50),RHAP(11,21,15),ITRACK(15,50), 

MINHAPC15,15),IORDC50>,INUMB(50),LABELC50) 
COMMON/SCORE/NVALC20),VALC12,20),NZ(l2,6,20,15),IUJSC(20), 

INOM(20>,SCALC6,20) 
VIRTUAL HAP<6,20,2),RHAP(11,21,15), 

* ITRACK(2,:l.5l,IRESPC15,2) 
:1.:3.000 r-------------------------------------------------------~-----,.... 

14+000 C 
:l.'.':i.000 C 
:l.6.000 C 
:!.?.000 C 
:1.B.000 C 
:i.(? ❖ 000 C 
::20 '"000 C 
?1.000 C 
r.~.00() C 
?3.000 C 
24.000 ("· 

IN THE FIRST ITERATION, SR FLIPPER TS CALLED WITH THE 
PARAMETERS SET TO CIGRN,KSIGN2), IN EFFECT ADDING EACH 
,.HhP' ,~1ND P1DJU:=;TING THE 'RHt1P,., ( 1 IGfi'.H' TS THC F:HhP 
GROUP ASSIGNED IN RnPPER, AND, KSIGN2= 1) 

IN SUCCEEDING ITFRATIONS~ IF THE ASSIGNED GROUP 'IGRN' 
DOES NOT MATCH THE PREVIOUS ASSIGNKENT, SR FLIPPER IS 
FIF,:ST Cr-:1L.LED l,JITH Pf~F~r:':iMETEF~!:. C IGRO!JP;!'°;SIGN1), ~/HERE 
'!GROUP' REPRESENTS THE PREVIOUS ITERATIONS GROUP 
ASSIGNMENT ((.1ND, l<SIGN:l ::: ·-:!. ) • THF ···1-1;:1F''. IS f.;1JBTF;:t1CTEfl 
FROM THE COUNTER AND THE 'RHAP' IS ADJUSTED. SR FLIPPER 
IS THEN CAL.LED AGAIN WITH PARAMETERS (l6RN,KSIGN2),AND 

26.000 C THE 'HAP' IS THEN PROPERLY ASSIGNlD AND THE 'RHAP' 
27,000 C ADJUSTED, 
28.000 c-------------------------------------------------------------
29,000 C 

WRITE(108,428:i.>KK,IG,KS 
29.200 X4281 FORMAT(/' IN FLIP WITH KK,IG,KS =',315) 
30.000 DO 50 J=:i.,NCHAR 
31'"000 IFCIDISC(J).EQ,:I.) GO TO 42 

34,:!.00 X 

(CONTINUOUS VARIABLES> 
DO •11 I 0=:l 1,Nt1 
WRITE(:i.08,4282)1,J,IG,RHAPCI,J,IG),MEMBCIG) 

34.200 X4282 FORMATC10X,3I3,F:l0.4,I5) 
35,000 RHAPCI,J,IG)=C(RHAP(I,J,IG)*MEMBCIG)) 
36.000 * + (KS* HAPCI,J,KK)))/CMEMBCIG) + KS> 
37,000 41 CONTINUE 
38 ❖ 000 GO TO 50 
39.000 C 
40,000 r (DISCRETE VARIABLES) 
41,000 42 NNVAL=NVALCJ) 
42,000 DO 48 I=l,NA 
43,000 DO 44 L=l,NNVAL 
44.000 

-46~000 
l~·?vOOO 
48,000 

IFCHAPCI,J,KK),EQ,VAL.CL.,J))NZCL,I,J,IG)=NZ(L.,I,J,IG) + KS 
44 CONTINUE 
45 MAXX=NZC1,I,J,IG) 

DO 46 L.c:::l. ,, NNt,i(:11 ... 
IFCMAXX,GT.NZ(L,T,J,IG)) GO TO 46 

49,000 MAXX=NZCL,I,J,IG) 
50,000 LMAX=L 
51.000 46 CONTINUE 
5:L,100 X WRITE(:l.08,4283)I,J,1G,RHAPCI,J,IG),L.MAX,VAltL.MAX,J) 

FORMAT(:i.OX,3I3,F:l.0,4,I5,I5) 
52,000 RHAPCI,J,IG>=VALCL.MAX,J) 
53.000 48 CONTINUE 
54.000 50 CONTINUE 
55,000 c----------------------------- -------------------------------

:l.00 !~:ETUF;:N 
END 
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<E XMEMBEF: 
(TY 

:1..,000 
2.,000 

4 ❖ 000 

5 t• 000 
/:,., 000 
l+OOO 
B,000 
9.,000 

SUBROUTINE MEMBER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR,M~XGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVAR(15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MEMBC15),FRATIOC15), 
• IOPTC15),FMT1(20),FMT2(20),FMT3(20),FMT4<20) 
COMMON/PAT/HAPC6,20,50),RHAP(11,21,15),ITRACKC15,50), 

MINHAP(15,15>,IORD(50>,INUMBC50),LABELC50) 
DIMENSION ALPHC3,2) 
DATA ALPH/4HNON-,4HINFE,4HRIOR,4H FEs4HASIB,4HLE / 

:1.0.000 C VIRTUAL IRESP(15,250) 
:1.:1..000 c-------------------------------------------------------------
12.ooo C OUTPUT MEMBERSHIP OF REPRESENTATIVE PATTERN 
13.000 c-------------------------------------------------------------
:1.4.000 C 
:l.'.5.000 C 
16.000 C-
17.000 
:1.B.000 
:1.s.>.000 
20 ~· 000 
21.000 
22,000 
23,000 
24.000 

)f:,.000 
:27 <· 000 
~~~B ➔ OOO 

3o.ooc, c 
31,000 C 
32,000 
;:n .ooo 
34.000 
:::) !5 t· 0 0 0 

:37.000 
:rn. ooo 

40 ❖ 000 
.i.;-:I. .. ooo 
42,000 
43.000 
44.,000 
4~7}~000 
l)6t00() 

RHAP GROUP HEADERS 

!,,JR IT E <l 08 Y l 00) 
100 FORMAT(//) 

l,JRITE(:LOa,110) 
110 FORMAT(3X,10(lH*******>l3X,'*'•6BX,'*') 

WRITEC108,120>NGR,NITER,N,NA,NCHAR 
120 FORMATC3X,'* PATTERN RECOGNITION AND CLASSIFICATION', 

* 17X,I2,' GROUPS *'/3X,'t',68X,'*'/3X,'* CONVERGENCE', 
* I (.1 F TE F-: / ' I 3 ' ' I TE R f.'.1 T I ON s () N / ' I /} ' ' F' ti T T F. F.'. N 3 <· / ,., l 8 ;( :I / :t , / 3 )'. ' 
* 'i PATTERN DEFINED BY',I3,' PLANNED ACTIVITIES AND',I4, 
* ' CHARACTERISTICS',2X,'*') 

\,JR IT E ( 108, :L ;:rn) 
130 FORMATC3X,10(7H*******)I) 

MEMBERSHIP COUNTERS 

DD 30 1,; :::: l, NGF~ 

I'"" O 
I I ===2 
IF(NF,NE,15)II=:l. 
WRITE<108,150)K,MEMBCK),(ALPHCJ,II)PJ~:L,3> 

150 FORMAT(/4X,'REPRESENTATIVE PATTERN ',I3, 
* 2X,' ( I NCDF,PCH-;:A1TS', I-<1 ,, 1 X, U14,' Pi-HTFVi1S)') 

t,rnITE(10B,:l.b0) 
IFCIOPTC:l.),NE.1) GO TO 30 
DO 20 J ::: l,N 
IF CINUMB(J),NE.,r) GO TO 20 
I•:I+l 
I ORD (I) :::,.J 

20 CONTIMUE 
l,J F~ IT E ( 1 0 B , l ~=5 ~.i ) ( IO F( D ( .J J ) , L. i~ BEL. ( ID F: D ( . ...I J ) ) , ..J ._!:::: l , I ) 
FORMATC(5X,5(I5,3H - ,I5))) 

48.000 WRITEClOB,160) 
49.000 :1.60 FORMATC4X,17(4H----)) 
50,000 30 CONTINUE 
5:1..000 c-------------------------------------------------------------
52.000 RETURN 
~5:i:,. 00() END 
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:E XCLONER 
:TY 

:1. ❖ 000 
:~.000 
3i-OOO 
4.000 
;:i ❖ OOO 

i::,. 000 
7.000 

SUBROUTINE CLONER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGRFMAXGRFMAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVARC15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MFMB<i5),FRATIOC15), 
• IOPTC15),FMT1(?0)1FMT2(20),FMT3C20),FMT4(20) 
COMMON/PAT/HAP(6,20,50),RHAP(11,21,15),ITRACKC15,50), 

MINHAPC15,15),IORD(50),INUMBC50),LABEL<50) 
B.000 C VIRTUAL RHAP(6,20,15) 
9.000 c-------------------------------------------------------------

10.ooo C PRODUCES OUTPUT OF PATTERN CENTROIDS ON FILE FtNGRFIL, 
1:1..000 C WHERE NGRFIL IS THE NUMBER OF REPRESENTATIVE PATTERNS 
:1.2.000 C AT THIS ITERATION (PLUS 30). PRINTER OUTPUT OPTIONAL. 
13 ❖ 000 c-------------------------------------------------------------
14,000 NGRFIL=NGR+30 
15.000 WRITECNGRFIL)NOBSER,N,NA,NGR 
16.000 DO 10 KG=l~NGR 

18.000 C 
19.000 IF(IOPTC2).NE.1)GO TO 40 
20.000 WRITEC108,110) 
2:1..000 
22.000 
2:.3.000 
24v00() 

26.000 
27 ❖ 000 
2B.OOO 
2s).ooo 

110 FORMATC///2X,9(4H----)/2X,'CENTROIDS OF REPRESENTATIVE', 
* 1 PATTERNS'/2X,9(4H----)/) 

WRITE(108,120)CK,K=1,NCOL) 
120 FORMAT(2X,'NA NCHAR',2X,6(I2,10X)) 

:l.~i DO 20 J:::::I., Nf1 
DO 20 J = 1,NCHAR 

20 WRITEC:l.08,130)I,J,CRHAP(I,J,K),K~1,NCOL) 
130 FORMAT(1X,213,6E12.4) 

30.000 IFCNGR,LE.6) GO TO 40 
31,000 WRITEC108,:l.20)CK,K=NCOL+1,NGR) 
32,000 DO 30 1=1,NA 
33.000 DO 30 J = 1,NCHAR 
34.000 30 WRITE(108,130)I,J,<RHAPCI,J,K),K=NCOLtl,NGR) 
35,000 c-------------------------------------------------------------
36,000 40 RETURN 
:37.000 END 
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<E XCF~UNCHEI:;: 
<TY 

1.000 
2.000 

4.000 
~5. 000 
6 <· 000 
7.000 

SUBROUTINE CRUNCHER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGRrMAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVARC15), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MEMB(1~),FRATIOC15>, 
• IOPTC15),FMT1(20>,FMT2(20),FMT3(20),FMT4C20) 
COMMON/PAT/HAPC6,20,50),RHAPC11,21,15>,ITRACKC15,50), 

MINHAPC15,15),IORDC50),INUMBC50),LABELC50) 
8.000 COMMON/SCORE/NVAL(20),UAL(12,20),NZ(12,6,20,15),InisCC20), 
9.000 INOMC20),SCALC6,20) 
9,100 DIMENSION PSSDC50) 

10.000 C VIRTUAL HAPC6,20,250),RHAP(6,20,15) 
11.000 c-------------------------------------------------------------
12,000 C CRUNCHER COMPUTES APPROPRIATE STATISTICS FOR EACH RUN 
13.000 C OF THE ALGORITHM. THE PSEUDO F-RATIOS ARE STORED 
14,000 r AND UTILIZED IN IDENTIFYING THE OPTIMAL NUMBER OF 
15.000 C REPRESENTATIVE ACTIVITY PATTERNS, 
16.000 c-------------------------------------------------------------
17 <· 000 
:!.B.000 
18.100 
:i.9,000 C 
20.000 C 

BVAR=WSSD=TSSD=O.O 
~,JVr'.:iF: ( NGR > ::.s(i. 0 
FRrH IO< NGF..:) ,,0 0. 0 

INITIALIZE 'IORD' ARRAY FOR SSD STORAGE 
21.000 C ---------------------------------------
22.000 K=CNGR*NGRtNGR)/2 
23.000 DO :LO I=:l.,K 
24.000 10 PSSD(I)=O.O 
2~5.000 C 
26,000 C 
27,000 C 
2B <· 000 
29.000 
30,,000 

T.3.000 
34.000 
3!5. 000 
36,000 
J?.v 000 
3~3,.Q()() 

3?,000 
-·=10 ❖ 000 

4:1.,000 

44,000 C 

46 ❖ 000 

4H.OOO 
49<-000 
~=;otOOO 

~52 v 000 
!:53v000 

~7.i ·.11 

❖ 0 0 0 
~::.if3 <· 000 

CALCULATE THE POOLED SUM OF SQUARE DISTANCES CPSSD> 

NN:0:N-·· l 
DO ~:10 !{cc::!.!' NN 
!{l:csK+:I. 

D O 5 () L. :::: t-:; :I. II N 

DO 30 I=:l.i·Nt'i 
DO 30 .. J:::: :l., NCHr~1f~ 
IFUNOM(J) ,NE.O) GO TO 2!5 
DIFF::::1 ,0 
IF(HAPCI,J,K).EQ.HAP(I,J,L)) DIFF~o.o 
GO TD JO 
DIFF=HAP<I,J,K)-HAPCI,J,L) 
z~z + (DIFF/SCALCI,J)l**2 

M=INDEXCINUMBCK>,INUMBCL)) 
50 PSSD(M)=PSSDCM) + Z 

PRODUCE TABLE OF VARIANCE 

IF(l □ PT(3),.NE.l) GD TO ;'.'.i;::.: 
WPITEC1.08,2:!.0) 

210 FORMATC///2X,33C1H-)/3X,'POOLED SUM OF SQUARED', 
• ' DISTANCES'/2X,33(1H-)// 
1 6X,'REPRESENTATIVE PnTTERN'/) 

WRITEC:!.08,220)CK,K~:!.,NGR) 
220 FORMATC(8X,6CI2,10X))) 

55 DO 60 KG=l,NGR 
!{:::: I ND EX ( l , 1·:.: G ) 

WSSD=WSSD + PSSD(L) 
WVARCNGR)=WVARCNGR) + PSSDCL)/MEMB<KG) 

IF(IOPT(3),EQ.:!.)WRITE(:l.08,230)KG,CPSSD(J),J=K,L) 
59.000 230 F □ RMATCI3,6E:!.2,4,/C3X,6E12.4)) 
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61,000 60 TSSD=TSSD + PSSD(J) 
62,000 C 
63.000 C SUMMARY STATISTICS 
64.000 C 
65,000 
66.000 
67,000 
68.000 
69.000 
70.000 
71.000 
72.000 
73.000 
74,000 
75.000 
76,000 
77,000 

TVAR=TSSD/N 
BVAR=TVAR-WVAR(NGR) 
IFCN.GT,NGR)FRATIO(NGRl=CBVAR*<N-NGR))/(WVARCNGR)tCN-1)) 
IF(IOPTC4),NE,1)GO TO 90 
WRITEC108,80) 

80 FORMAT(///2X,6(4H----)/3X,'SUMMARY II~ STATISTICS'/ 
* 2X,6C4H----)/) 

WRITEC108,85)TSSD,WSSD,TVAR,WVARCNGR>,BVAR,FRnTIO(NGR) 
85 FORMATC5X,'TOTAL SSD ~',E12,4/ 

5X,'WITHIN SSD ~',E12,4/ 
5X,'TOTAI_ VARIANCE IN PATTERNS =',E12,4/ 
5X,'POOLED WITHIN GROUP VARI~NCE =',E12,4/ 
5X,'BETWEEN GROUP VARIANCE =',E12,4/ 

78.000 5X,'PSUEDO F-RATIO : F =',E12.4) 
79.000 c-------------------------------------------------------------
80,000 90 RETURN 
81.000 END 
82,000 INTEGER FUNCTION INDEXCII,JJ) 
83.000 IFCII-JJ)l,1,2 
84.000 1 I=II 
85.000 J=JJ 
86,000 GO TO~ 
87.000 2 I=JJ 
88,000 J=II 
89,000 3 INDEX=<J*J-J)/2+1 
90,000 RETURN 
91.000 END 
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{[ XT!:;:r\Cl{EI:~ 
{TY 

1.000 
2.000 
3v000 
4.000 
5.000 
6.000 
7.000 
8.000 
9.000 

SUBROUTINE TRACKER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGRsMAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVAR(l5), 
, JUMP,INT,NGR,NUMB,NITER,NCOL,MEMBC15),FRATIOC15), 
, IDPT< 15) ,FMT1 (20) ,FMT2C20) i•FMT3CW) sFMT4(20) 

COMMON/PAT/HAP(6,20,50),RHAPC11,21,15),ITRACKC15,50), 
M IN H f.W ( 1 ~i , 1. 5 ) , I DR D ( 5 0 ) , I N lJ MB ( '.:i O ) :, l.3i BEL. ( 5 0 ) 

DIMENSION LINEC15),LINE2(12) 
DATA LINE/15*3H---/,LINE2/12*4H----/ 

10.000 c-------------------------------------------------------------
11.000 C PRODUCE THE PATTERN ASSIGNMENT CHANGE TABLE 
12.000 c-------------------------------------------------------------

IFCIOPT(5).NE.1) GO TO 55 
WRITEC108,210)NOBSER 

2 1 0 F or-;: M f.H ( 1 H 1 / / 3 X , 1 0 ( '.7 l··I * * * * * * * ) / 3 X , ,· :t: S U M !·1 (.1 F: Y O F f➔ N i➔ L. Y S I S ' ,. 
• 30X,'INDIVIDUAL'1I5,3X,'t'/3X,10C7H*******>> 
NGROUP=MAXGR-MINGR+l 
WIUTE( 108,220) 

54 

13,000 
14,000 
15.000 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
23.000 
24,000 
25.000 
26.000 

220 FORMAT(/4X,5(4H----)/4X,'PATTERN CHANGF T~BLE'/4X, 
.5C4H----)//15X,'NUMBER OF'/15X,'REPRESENTATIVE PATTERNS') 

lJR I TE (108,230) ( I.. J NE (I) , I:::· :L, NGROUP) 
WRITE(108,240)(K,K~MINGR,MAXGR> 

27¼000 
)8~000 
2(). 000 
::rn.ooo 

240 FORMATC12X,'PATTERN',l5I3) 
WRITEC10B,230)(LINE(I),I=1,NGROUP) 

230 FORMATC6X,5C3H---),15A3) 
DO 50 J:::: l, N 

50 WRITEC108,250)J,LABELCJ),CITRACK(K,J),K=MINGR,MAXGR) 
250 FORMATC5X,I4,Il0,15I3) 

WRITE(108,230)CLINECI>,I=1,NGROUP) 
55 IF(IOPTC9).NE.2 ,OR, IOPTC10),NE.1) GO TO 69 

31.000 c-------------------------------------------------------------
32.000 C OUTPUT TABL.E OF HAPS CLOSEST TO EACH R~P 
33.000 [--------------------------------------- - -----------------
34.000 WRITE(108,310) 
35.000 310 FORMATC//2X,11C2H--)/ 
36,000 • 3X,'HAP ASSIGNMENT TABLE'/2X,11(2H--)// 
37.000 , 2X,'* IDENTIFICATION OF PATTERN CLOSEST TO EACH', 
38.000 • ' CENTROID*'/) 
39.000 NG=CMAXGR-2)*3 
40.000 NC=MAXGR 
41.000 
42.000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50.000 
51.000 
~s::2 t ooo 
53.000 
54.000 
55.000 
56.000 
57,000 
58.000 
59,000 
60.000 
{;l~-000 

IFCMAXGR,L.E.6) GO TO 60 
NG=1.2 
NC=6 

60 WRITEC108,320)CLINE2CI),I~1,NG) 
320 FORMATC2X,6(5H-----),12A4) 

WRITEC1.08,325)CK,K=1,NC) 
325 FORMAT(9X,'REPRESENTATIVE PnTTERNS'/ 

• 2X,'GROUPS',6(I8,4X)) 
WRITEC108,320)CLINE2CI>,I=1,NG) 
DO 70 NGR=MINGR,MAXGR 
NN=MINCNGR,NC) 

70 WRITEC108,330)NGR, 

..• -z ~ 
"', .... ,v 

• (MINHAPCNGR,KG>,LABEL.(MINHAPCNGR,Kli))~KG~1,NN> 
FORM~TC2X,I4,2X16(3X,1HC,I3,1.H,,I3,1H))) 
WRITEC108,320)CLINE2CI),I=1,NG) 
IF<MAXGR.LE.6> GO TO 69 
WRITEC108,325)CK,K~NC+1,MAXGR) 
WRITEC108,320)(LINE2CI),I=1,NG) 
DO 80 NGR=MINGR,MAXGR 
IF<NGR.LE.NC)GO TO 80 
WRITE(108,330)NGR, 



64,000 WRITE(108,320)CLINE2(l)Yl=l?NG) 55 
65.000 c-------------------------------------------------------------
66,000 
6?.000 

69 F~ETURN 
END 



:E XPICKEF;: 
:rt 

:I.<- 000 
2.000 
:3v000 
4.000 
5,000 
f.:.,000 
7,000 

SUBROUTINE PICKER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR~MAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVAR(l5>, 
• JUMP,INT,NGR,NUMB,~ITER,NCOL,MEMBC15),FRATI0(15), 
• IOPT(15>,FMT1C20),FMT2(20),FMT3(20),FMT4(20) 
COMMON/PAT/HAPC6,20,50),RHAPC:l.1,2:l.,15),JTRACKC15,50), 

MINHAP(15,15>,IORDC50>,INUMB(50>,LABELC50) 
VIRTUAL HAPC6,20,250>,RHAPC:1.:l.,21,15) 

c-----------------------------------------------------------
8.000 C 
9.000 

:1.0,000 C 
:1.1,000 C 
:1.2,000 C 

PATTERN RECOGNITION PRODUCES A RANGE OF AL.TERNATE 
CLASSIFICATION OF REPRESENTATIVE PATTERNS. SR PICKER 
SELECTS THAT CLASSIFICATION WHICH MAXIMIZES THE 

:1.3.000 C PSEUDO F-RATIO AND OUTPUTS THE CORRESPONDING PATTERN 
:1.4,000 C CENTROIDS TO FII.E F!50/Rr'.:1PS ❖ 

:1.5,000 c-----------------------------------------------------------
16.000 C 
17.000 C SELECT 'BEST' CHOICE SET 
18.000 C ------------------------
:1.9.000 NGR=MINGR 
20.000 FRATIO<MAXGRt:l.)=0.0 
2:1.,000 DO 10 I=MINGR,MAXGR 
22,000 IFCFRATIOCI+:!.).GT.FRATIO(NGR>)NGR=I+:I. 
23,000 10 CONTINUE 
24.000 WRITE(108,2:l.0) 
2~.'.i.000 
: .. :~6 f 000 
2·7 ·> 000 
28.000 
::~(_??000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
·•<: .. ? .... .n. ,t". 

--~·-' t l1 f,..J i..} 

:38. 000 
::Vi;,000 
40.000 
41..000 
42,,000 
43,000 
44.000 
4~)t000 C 
46,000 C 
47 ❖ 000 C 
48.000 C 
4'?.000 C 
1:.'.i0,000 C 
51,000 C 
~:i2, 000 C 
!5:~ ~_O()tJ C 

210 FORMATC///3X,5C4H----)/3X,'CHOICE SfT SELECTION'/ 
* 3X,5(4H----)/) 

WRITE(108,215) 
215 FORMATC7X,17(3H---)/8X,'PATTERN',4X~'P8FUD0',3X, 

220 

, 'WITHIN GROUP'/9X,'GROLIP',5X,'F-RATI0',4X,'VARIANCE'/ 
• 7X,17C3H---)) 

DO 15 I=MINGR,MAXGR 
IFCI,EQ,NGR)GO TO 14 
WRITE(108,220)11FRATIOCI>,WVAR(l) 
FORMATC10X,I3,2X,2E12,4) 
GO TO 15 

•'")•'JI::: 
A-.,: ....... 

14 WRITEC108,225)I,FRATIOCI>,WVARCI) 
FORMAT(10X,I3,2X,2E12.4,?X,'** CHOICE 

:1.5 CONTINUE 
SET **') 

2 ~} 0 
WRITE(108,230)NGR,NOBSER 
FORMAT(7X,17C3H---)//4X,3H***'I3,' (:iRC!UP CHO J CE SET', 

t ' SELECTED FOR OBSERVATION',I3,1H t**I/) 
NCOL=NGR 
IFCNGR,GT.6)NCOL=6 
IFCIOPT(9).NE,2 ,OR. IOPTC14),NE.2) GO TO 45 

OUTPUT 'HAP' IDENTIFIED AS CL.OSEST TO EACH 'RHAP' 

WRITEC:1.08,250) 
250 FORMAT(///3X,12(3H---)/ 

, 4X,'IDENTIFICATION OF CLOSEST PATTERNS'/3X,12C3H---l/ 
• 4X,'(SELECTION OF PATTERN WITH MINIMUM'/ 
• 4X,' DEVIATION FROM THE GROUP CENTROJD)'/) 

WRITE(108,255)(MINHAPCNGR,KG),KG~1,NCOL) 
54.000 C 255 FORMATCBX,6CI2,10X)) 
55,000 WRITEC52,FMT1)IOBS,KHHN,KPN,NA,IGLOO,START,END 
56,000 C CINT NOT DETERMINED YET - ADDED AS LnST RECORD) 
57,000 WRITE(52,100)N,NA,NCHAR,NGR 
58,000 100 FORMAT(:1.015> 
58,:1.00 
59,000 
60.000 
61,000 
6:2+000 

NN=NCHAR+NUMB 
DO 30 KG=:1.,NGR 

30 WRITE(52,120>KG,MINHAPCNGR,KG>, 
• CCHAP(I,J,MINHAPCNGR,KG)),J=:l.,NN),l~l,Nn> 

120 FORMAT(2I5,4F3,0,2F5,2,2Ff.:..2,2F3.0~2F5.2,2F5.0,2F3.0/ 

56 

~ 



(FUTURE OPTIONAL PRINTED OUTPUT> 
65.000 C DO 35 1=1,NA 
66.000 C DO 35 J=1,NCHAR 
67.000 C 35 WRITE(108,130>I,J,(HAP<I,J,MINHAPCNGR,KG)>,KG~1,NCOL> 
68.000 C IFCNGR.LE.6)GO TO 45 
69.000 C DO 40 I=1,NA 
70.000 C DO 40 J=1,NCHAR 
71.000 C 40 WRITEC108,130>I,J,CHAPCI,J,MINHAPCNGR,KG)),KG=NCOL+1,NGR> 
72.000 c-------------------------------------------------------------
73,000 C READ REPRESENTATIVE PnTTERN CENTROIDS CRHAP'S) AND 
74.000 C UTILIZE AS 'HAP'S' FOR OBSERVED CHOICE CLASSIFICATION 
75,000 C AND FOR THE SYNTHESIS OF EXPLICIT PATTERNS IF IOPTC9)=1) 
76.000 C <THE ORIGINAL HAPS ARE DISCARDED HERE) 
77,000 c-------------------------------------------------------------
78.000 45 NGRFIL=NGR+30 
79.000 REWIND NGRFIL 
80.000 READCNGRFIL>NOBSER,N,NA,NGR 
81,000 DO 50 KG=1,NGR 
82,000 50 READCNGRFIL)C(HAPCI,J,KG),J~1,NCHAR),J~1,NA> 
83.000 [-------------------------------------------------------------
B4 ., 000 C 
B~.'5. 000 C 
~36i-OOO C 
8]. 000 
BB?OOO 
~:~9 ❖ r)OO 
(y(),000 
,:t:I. ❖ OOO 

?2,000 C 

t ELEMENT t 4 - SPECIFICATION OF □ ~SERVED CHOICE 

60 IrH=•=O 
IF(IOPT<7).EQ.0) GO TO 63 
IORD ( :!. ) ::::N 
CALL STICl<n: 
N::::IORD(:I.) 

93,000 C OUTPUT OBSERVED CHOICE ASSIGNMENTS TO F:54 
94,000 C ------------------------------------------
9'.:i,OOO IFCIDPT(7).,NE,2) GO TO 62 
96.000 WRITE(54,135)IOBS,KHHN,KPN,N,NA,NCH~R,NGR,INT, 

57 · 

97,000 • MINHAPCNGR,INT),CMINHAPCNGR,K),LABFL(MINHAP(NGR,K)),K~1,NGR) 
97,100 135 FORMAT(9I5/(16I5)) 
98,000 C CWRITE INT TO RAPSMIN FILE F:52) 
99,000 62 IFCIOPT(9).EQ,2)WR1TEC52,100)INT,MINHAPCNGR,INT> 
99.100 GD TD 65 
99.200 63 IF(IOPT(9).EQ,2)WRITEC52,140) 

100.000 [''. 
101,000 C OUTPUT GROUP CENTROIDS TO r:so 
102.000 C ------------------------------
103.000 65 IFCIOPTCB).NE.1) GO TO 90 
104.000 WRITEC50,FMT1)IOBS,KHHN,KPN,NA,IGLOO,START,END 
105.000 WRITE(50,100)N,NA,NCHAR,NGR,INT 
106,000 DO 70 KG=l,NGR 
107,000 70 WRITEC50,150)KG,CNCHAR,CHAPCI,J,KG),J~1,NCHAR),I~1,NA> 
108.000 150 FORMATCI4,N(F6.2)/C4X,NF6.2)) 
109.000 C (ALTERNATE VERTICAL OUTPUT FORMAT) 
110.000 C DO 75 I=l,NA 
111,000 C DO 75 J=l,NCHAR 
112,000 C 75 WRITEC50,130)I,J,(HAPCI,J,K),K=1,NCOL) 
113,000 C IF(NGR,LE.6)GO TO 90 
114,000 C DO 80 I=l,NA 
115.000 C DO 80 J=1,NCHAR 
116.000 C 80 WRITEC50,l30)1,J,CHAP(I,J,K),K=NCOL+l,NGR) 
111.000 c----------------------------------~--------------------------
118,000 90 RETURN 
119,000 END 



3.000 
4.000 

6.000 
7 ❖ 000 

8,.000 
9.000 

:lOtOOO C 

SUBROUTINE STICKER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MINGR~MAXGR,MnXITR,KnRB, 

, ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,START,END,WVAR(l5), 
• JUMP,INT,NGR,NLJMB,NITER,NCOL,MEMB(15),FRnTI0(15), 
+ IOPT(1~5) ,FMT1(20) !,FMT2(20) ,FMT3(20) ;F°:"'1T4(20) 
COMMON/PAT/HAP<6,?0,50),RHAP(11,21,15),ITRACKC15,50), 

M I N H f➔ F' ( 1 5 , 1 5 ) , rcrn D C 5 0 ) , I N l.l M H ( ;:SO ) , u~ B E L ( ~:i O ) 
COMMON/SCORE/NVALC20),VALC12,20),NZC12,6,20,15),lDISCC20), 

INOM(20>,SCALC6,20) 
VIRTUAL HAPC6,?0,250),RHAP(11,21,15), 

11,000 C * ITRACKC250,15),IRESPC15,250) 
12.000 c-------------------------------------------------------------
13,000 C 
14,000 C 
:l.5t000 C 

THE SET OF REPRESENTATIVE PATTERNS SELECTED FORM THE 
INDIVIDUAL CHOICE SET, SR STICKER ASSIGNS THE OBSERVED 
ACTIVITY PATTERN TO THE 'BEST' REPRESENTATIVE PATTERN. 

:1.6.000 c-----------------------------------------------------------
:1.7.000 C READ THE OBSERVED ACTIVITY PATTERN 
18.000 C ----------------------------------
19.000 JUMP=:!. 
20.000 IORDC1)=N 
21.000 N=NGRtl 
22.000 READ(49,FMT1)IOBS,KHHNO,KPND 
23.000 DO 20 I=l,NA 
24,000 20 READ(49,FMT4)CHAPCI,J,N>,J~1,NCHAR) 

26.,000 C 

3:1..,000 

36 11 000 
:37 ❖ 000 

39.000 C 
40.000 C 
41,.000 C 

44,000 
l)!5t00() 
4l>v000 
47.,000 
48.000 
·4'?1 (,000 
;.:i(),000 

~.:.; i} i• 0 0 0 
~:_:;~s~ooo 
~.:.t 6 ❖ () 0 () 
!_:_;·;,-.,i ❖ 000 

6:!. .ooo 

IF(IOPT(13).EQ.O)GO TO 35 

t (OPTIONAL OUTPUT OF ACTIVITY PROGRAM) 
WIUTEC :I.Nl, 10'5) 

105 FORMATC/2X,'** OBSERVED ACTIVITY PROGRAM 
WRITEC:1.08,FMTl)IOBS,KHHNO,KPNO 
WRITEC108,FMT4)CCHAPCI,J,N),J~1,NCH~R),I=1,NA) 

35 IFCKHHN.NE.KHHNO)GO TO 1000 
IFCKPN,NE.KPNO) GO TO 1010 
IDRDC2):s:f'iINGF: 
IDRD ( :~) :::M(.1XG1:;: 

MINGF:::•NGR 
r'i (1 ;( G r~: c:: N \:J i:;: 
ICON::sJ 

ASSIGN THE OBSERVED PATTERN 

WRITEC108,1:I.O)NGR 
110 FORMATC/3X,26C1H-)/3X,'OBSERVED CHOlCE ASSIGNMENT'/ 

• 3X,26(1H-)/7X,'t FOR',13,' RHAP CHOICE SET *'I 

• 15X,'CLOSEST PATTERN',3X,'OBSEF:VED'/ 
• 9X' I F-:Ht1P I;• 2X' :I. 5 ( lH···) !! 'L{' I CHOICE,/ 

:l7X!I 'HF1P l ... t1BEL' pl\X:1 -'PiSSIGNMENT' //)~,:/7(:1.H···)) 
DO '.:.:o !{G 0.::l !INGF: 
IFCKG,EQ.INT> GD TO 40 
WRITEC108,120)KG,MINHAPCNGR,KG),L0BFL.CMJNHAPCNGR,KG>) 

120 FORMATC9X,I3,3X,I5,2X,I5) 
GO TO 1:50 

40 WRITEC108,130)KG,MINHAPCNGR,KG>,LABEL(MINHAPCNGR,KG)),KG 
130 FORMAT(9X,I3,3X,I5•2X,I5,5X,'t RHAP',I3,2H *> 

50 CONTIMUE 
l,J!UTE ( 1.08; 140) 

140 FORMAT(7X,37(:1.H-)//) 
N::::IOP:0( :I.) 

MI NU Fie:: I OF:D ( 2) 

58 



64,000 RETURN 
65,000 c-------------------------------------------------------------
66.000 C ERROR MESSAGES 
67,000 1000 WRITE(108?1001)KHHNO 
-'.S8,000 
69,000 
70.000 
"71,000 
72,000 
"/3,000 
·_::,a.J.{.+JJOO 
7'.5, 000 
76,000 

1001 FORMf'HU/ 1 *** INPUT ERROi~: ***' !' 

1
1 INCORRECT HOUSEHOLD FOR OBSERVED CHOJCE'PI6> 
STOP ~3 

1010 WRITEC108,1011)KHHNO,KPNO 
1011 FORMAT(//' *** INPUT ERROR***'' 

,' INCORRECT PERSON NUMBER ',2I6/20X,'COBSERVED CHOICE) 1
) 

STOP 4 

c-------------------------------------------------------------
END 
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E XMOOGEF: 
TY 

1 ❖ 000 

2¼000 
3.000 
4.000 
6,-000 

SUBROUTINE MOOGER 
COMMON/INFO/NOBSER,NOBS,NCHAR,MJNGRrMAXGR,MAXITR,KARB, 

• ICON,NF,N,NA,IOBS,KHHN,KPN,IGLOO,S·r~RT,END,WVAR(l5), 
• JUMP,INT,NGR,NUMB,NITER,NCOL,MEMB(t5),FRATIOC15), 
, IOPT(15),FMT1(20),FMT2(20),FMT3(20),FMT4(20) 

7.000 COMMON/PAT/HAP(6,20,50),RHAP<11,2l ,15),ITRACKC15,50), 
8.000 MINHAPC15,15),IORDC50),INUMBC50),LABELC50) 
9.000 DIMENSION ITOT(12),XRC12,21),ZR(12,21) 

10.000 C *** INSERT COORDINATE DATA STATEMENTS*** 
11.000 C *** ACT/A VS XR/ZR *** 
12,000 c-------------------------------------------------------------
:1.3.000 C 
:l.4,000 C 

SR MOOGER SYNTHESIZES EXPLICIT ACTIVITY PATTERNS 
FROM BOTH THE REPRESENTATIVE PATTERN CENTROIDS AND 

15,000 C ACTIVITY TEMPORAL CONSIDERATIONS 
16.000 c-------------------------------------------------------------
17,000 C 
lB,000 C 
:!. ~,>. 000 C, 
20,000 C 
2:l.000 C 
22,000 C 
23,000 C 
24,000 C 
2~5.000 C 
2t,,.OOO C 
2"?,000 C 
28,000 C 

:.30.000 C 
~:-;:l.,000 C 

32.000 C 
33,.000 C 
34,000 C 
3~:.i,000 C 
31:.i+OOO C 
37.000 C 
38.000 C 
39,000 C 
40.000 C 
40,100 C 
41,000 C 
42,000 C 
4:3,000 C 
.4:·:)v:I.OO C 
if.-:l t• 000 C 

SYNTHESIS VARIABLES 

SR MOOGER IS PROGRAMMED TO SYNTHESIZE EXPLICIT 
REPRESENTATIVE PATTERNS, AND REFLEc·rs ONLY THE 
SPECIFIC VARIABLES SELECTED, ALTERNATIVE SYNTHESIS 
NECESSITATES REPROGRAMMING nF SR MOOGER 

:I. 

t1 
'···' 

9 
:1.0 
1:1. 
1 •") 

l3 
:1.4 

16 
17 

t,DJUST 

POSITION IN FULL ACTIVITY PATTERN 
POSITION IN TOUF-: 
NO. OF SOJOURNS IN TOUR 
TOUF-: NUMBE[-~ 
TRAVEL TIME TO ACTIVITY 
WAITING TIME AT ACTIVITY 
STARTING TIME OF THE ArTIVITY 
ACTIVITY DURATION 
MODE USED TO ACTIVITY 
ACTIVITY FOLLOWED BY A RETURN HOME 
TRAVEL TIME TO HOME 
RESULTING DURATION AT HOME 
SOJOURN LOCATION (NODE> 
,~;CTil)TTY TYPE 
ACTIVITY IMPORTANCE 
UNIQUE ACTIVITY LABEL 
'X' LOCATION COORDINATE 
'Y' LOCATION COORDINATE 

*** NOT ADDED YET*** 

FDR NCHAR:l, 17TH CHARACTERISTICS 

45.000 [:-------------------------------------------------------------
46,.000 C 
4/,000 C 
4~=~ ❖ 000 

49+000 
~50f000 

~i4?000 
~:.i~:j~OOt) C 
~56 ❖ 000 C 

~:;B ❖ OOO 

!.':.i9. ooo r·· 

>f: HEf:1DER OUTF'UT 
~JIHTE( :LO::h200) 

200 FORMATC///22X,32(1H*>I 
• 22X,lH*,:l:LX,'SYNTHESIS OF',llX,lH*I 
, 22X,:!.H*,:I.X,'REPRESENTATIVE ACTIVITY PATTFRNS',1X,:LH*I 
• 22X,:32C:l.Ht)/) 
WRITEC51,500)IOBS,KHHN,KPN,NA,IGLOOrSTART,END,NGR,INT 

500 FORMATC5I5,2F7.2,2I5) 

PERFORM SYNTHESIS FOR EACH REPRESENlATJVE PATTERN 
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62.000 C 
63.000 C 
64.000 C 
65,000 
66.000 
67,000 
68,000 
69,000 

ACCOUNT FOR RETURN HOME ACTIVITIES 

NCHAR1=NCHAR+1 
ITOTL=O 
DO 20 I=1,NA 
ITOTL=ITOTL+1 

DO 12 J=l,NCHAR 
70,000 12 XR(ITOTL,J>=RHAP(I,J,L) 
71.000 C * ADD ACTIVITY LABEL 
72.000 XR<ITOTL,NCHAR1)=I 
73.000 IFCXRCITOTL,10),NE,1,)GO TO 20 
74.000 C 
75.000 C 
76.000 
77.000 
78.000 
79,000 
80.000 
81,000 
82.000 
83,000 
84.000 

86,000 
87,000 
88.000 C 

% SPECIFY THE RETURN HOME ACTIVITY DATA 
ITOTL=ITOTL+1 

DO 13 J=1,NCHAR1 
13 XR(ITOTL,J>=O. 

XR(ITOTL,l)=XR<ITOTL-1,1)+1. 
XR(ITOTL,S)=XR(ITOTL-1,11) 
XRCITOTL,B>=XR<ITOTL-1,12) 
XR(ITOTL,9>=XR(lTOTL-1,9) 
XR(ITOTL,13)=IGLOO 
XRCITOTL,14)=XIG 
XRCITOTL,15)~YIG 

20 CONTINUE 
ITOT(L)=ITOTL 

89,000 C PLACE ACTIVITY ARRAY IN ORDER (BY PfRFORMED SEQUENCE) 
90,000 C -----------------------------------------------------
91.000 DO 30 I=1,ITOTL 
92.000 IO=XRCI,1) 
93,000 DO 30 J=1,NCHAR1 
94.000 30 ZR<IO,J>=XR(I,J) 
95,000 C 
96.000 C 
97.000 C 
98,000 
99.000 

100,000 
101.000 
102.000 
103.000 
104,000 
105,000 
106.000 
107,000 
108,000 

TEST 'CLOCK' AND 'EXPENDED' TIME ES1IMATES 

DO 50 K~l,ITOTL 
IF(ZRCK,NCHAR1).EQ,0,) GO TO 50 
81=0.0 

DO 42 I=l,K 
42 Sl=Sl+ZR(I,B>+ZRCI,9) 

KMl=K-1 
IF(KM1.EQ.0) GO TO 48 
S2=0,0 

DO 44 I=1,KM1 
44 S2=S2+ZRCI,11) 

109.000 48 S3=S3+ZRCK,10)-S1-S2 
110.000 50 CONTINUE 
111.000 C 
112.000 C COMPUTE CONSISTENT START TIMES 
113.000 C ------------------------------
114.000 XNA=NA 
115.000 SO=S3/XNA 
116,000 DO 60 1=1,ITOTL 
117.000 ZR<I,7)=SO+ZR<I,5>+ZR<I,6) 
118,000 SO=ZRCI,7>+ZR(I,8> 
119.000 ov CONTINUE 
120,000 C 
120,100 r OUTPUT SYNTHESIZED ACTIVITY PATTERNS 
120.200 C ------------------------------------
121,000 WRITEC51,510)L,ITOTL,NCHAR1 
122.000 
123,000 
1?4.000 

510 FORMATC3I5) 
WRITEC108,210)L 

?10 FnRMAT(//?X,?AC1H-l/ 
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UN3 000'££1 
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•p J... .,-._ ,_, J I•-••••••' I I ... t',. 

;{(TY 

1,.000 C 
2 .. 000 C 

SMOOPER - DRIVER PROGRAM - VERSION C l O·-·t.····82 

3,.000 c-------------------------------------------------------------
4.000 C 
'.~i.000 C 
6.000 C 
?.000 C 
B ❖ OOO C 
9.000 C 

10.000 C 
11,000 C 
:1.2,000 C 
:1.3.000 C 
:1.4,000 C 
:l'.'.:i.000 C 
:1.6.000 C 
1'?+000 C 

CHAINING BEHAVIOR IN URBAN TRIP MAKING 

SIMULATION OF COMPLEX TRAVEL BEHAVIOR 

III. SMOOP -- IDENTIFICATION OF NON-lNfERIOR ACTIVITY 
PATTERNS USING MULTI-OBJECTIVE CRITERIA 

l.1J. t,J. F;:ECl{Er: 
M.G.MCNf.:il..l...Y 
G.~;.FWOT 

PROGRAMMED BY: M.G.MCNALLY AND G.S,ROOT (1:l./8:l.) 
MODIFIED BY: MGM B(:1.1/81) CC:1.0/82) 

18,000 c-------------------------------------------------------------
:1.8.100 COMMON/CHOP/HITS,NUMB,PRED,NOBS 
:1.9,000 COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNrll(40,200) 
20,000 COMMON/CRIT/ISET,NNOBJ,KKEY(40),NFil.E,·ITOT,NINF 
21,000 COMMON/RETAIN/KTRACKC200),0B(40,200),INOS,IHOLD 
22,000 COMMON/OBJPAR/NOBJ,MOBJC40l,KEYC40)rKEY2(40),NF1,NF2, 
23,000 • K1,K2,K3,K4,K51FMT1(20),FMT2C20),FMT3(20),FMT4C20) 
24.000 COMMON/BANK/N,AH(12l,AHHC12),IMP(:1.2),IFREQC:l.2),KNOW(:l.2), 
2~:.:.000 ,, LOCC1.2),M(:l.:?)7TT(:l.2),TA(l2),TI(:12)?Tfl(:l.2l9TD(l?)~TF(:l2) 
26,000 DIMENSION TITLEC:l.8l,ALPHC3,:I.O) 
27.000 c-------------------------------------------------------------
2B ❖ OOO C 
2?,000 C 
2:0.000 C 
3:L,.ooo r· 
32,000 C 
33.000 C 
34,000 C 
:·1~:i + 000 C 
:~)6t.OOO C 

38,.000 C 
:·:s<?,000 C 

4:l..000 C 

413,.000 C 
46,000 C 
4·_?tOOO C 
l{·:3+000 C 

~-'.i:1.,000 C 
'52.000 C 
:.:.i:3{-0(:io C 
~54 ❖ C100 C 

SPECIFICATION OF A NON-INFERIOR PnTTERN SET 

SMOOPER FORMS THE THIRD MODULE OF THE COMPLEX TRnVEL 
SIMULATION SYSTEM, AND IS ACCESSED THROUGH VARIOUS 
f.'.1PPF;:Or-·1CHES; 

(A) SEQUENCE :l.2345 
THE FIVE MnJ □ R MODULES ACCESSED IN ORDER: 
(1) HOUSEHOL.D INTERACTION <TROOPER) 
(2) FEASIBLE PATTERN GENERATION (SNOOPER) 
(3) NON-INFERIOR PATTERN SELECTION (SMOOPFRl 
(4) PATTERN RECOGNITION/CLASSIFICATION (GROOPER) 
( :5) HOUSEHDL.D F'ATTEF:N CHO I CE M(JlJFL ( CH0 □ ::3i=~F'.) 

(B) SEQUENCE 2315 
SAME AS 12345 BUT ON AN INDIVIDUnL BASIS 

CC) SEQUENCE 2435 
F:E 1)EF;:3E OF;:DEF;: OF MODU! .. E 3 1~iND 4 

CD) SEQUENCE ?435 (MODIFIED) 
THIS VERSION INITIATES A MODIFIED CHOICE MODEL. 
REPRESENTATIVE PATTERNS RESULTING FROM THE 
24 MODULE SEQUENCE ARE TESTED WITH VARIOUS 
CRITERIA SETS IN MODULE 4 TD FSTABL.ISH AN 
OPTIMAL CRITERIA SET FOR THE CHOICE MODEL .• 
(THE OF'TIMt1L SET BE::::T F:EP!~:ESENTS THE OB::~Ei:.: 1)[:0 

CHOICE IN THE NON-INFERIOR PAi"TERN SET> 
55,000 ~-------------------------------------------------------------
56,000 c-------------------------------------------------------------

60.,000 C 
6:1.,000 C 

FILE SETS! 
INPUT~ F:2:1. - PARAMETERS 

Ftl6 

FEf.°{f; I BLF 
P:''.1TTEF-:N tt;::iT(i 
FEti:3IBLE 
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63v000 C 
64.000 C 
65,,000 C 
66,,000 C 
67~000 C 
67.100 C 
68,,000 C 
69.000 C-
70,.000 C 
71,.000 C 

OUTPUT~ 

F:51 - SYNTHESIZED 
REPRESENTED PATTERNS CRAPSSYN> 

F:52 - CLOSEST PATTERNS 
TO F:f-'.1P CENT!:~UIDS 

F:53 RAP OBJECTIVES 
F:54 - OBSERVED PATTERNS 

F:22 - NON-INFERIOR 
PATTEF:N D(.:1T/:1 

F!23 - NON-INFERIOR 

( F:f-'.1P~:.M IN) 
( Rf..1P::30B..J; 
( l~t1PSSUM) 

72.000 C OBJECTIVE VALUES (NINFOB..J) 
73.000 C F:24 - SCRATCH FILE 
74.000 c-------------------------------------------------------------
7~.i.000 C 
76.000 C 
77.000 
7:3(,000 
79.000 
~30 ¼- 0()0 
B:l.000 
B2+000 

n~.i,, ooo 

PRODUCE OUTPUT HEADER 

l~JRITE(10U?7~?9) 
799 FORMATC1H1///) 

t..rn1T1:::<1ofl9floo> 
800 FOl~:Mf'.:1T ( 

• :1. 2X, !52H:l< 
• 12X :, 52H;t:: 

❖ :l.2X,,52H* 

• l2X,!.:')2H:t:: 
.:J.2X?~i2H:¥. 

C H t1 I 

64 

-.J; i 
't'•.• 

.12X,52H* Complex Household Activits INteraction Simulator *I 
BB.000 
B9v000 

91 ❖ 000 

93 ❖ 000 

9-4-;-0()0 
,:1~5+000 
'-?6!-000 

, 12X Y ;'52H;t:: 
.:t2X,~i2H;t-: 
.12X,, !52H:t. 
~ 12><? ~:.i2H';l{:. 
v :t 2}{ ~I ~:i2H;{( 

Modu l 01 ,11, ~5 
( 1.)(~r~;:i.on SMODPtC 

SMODPER 
Oct.,6,:l.?a2) 

Multi-obJective Id0ntification of 
Non-inferior Travel/Activit~ Patterns 

W.W,RECKER M.G,MCNALLY G,S.ROOT 

•,f,, l 
/j·, / 

97.000 ,:l2X,52H********************* SMOOPER **********************) 
103,000 c-------------------------------------------------------------
:I.()4+0(i0 C 
:LO~::i ❖ OOO C 

PROGRAM TESTS FOR PATTERN NON-INFERIORITY USING 
SUBSETS OF CALCULATED MULTI-OBJECTIVE CRITERIA 

:1.06.000 c-------------------------------------------------------------
10"7, ooo r· 
:I.OB .. 000 C 
:l.09 ❖ 000 C 
:L:l0,000 C 
:i.1:!.,000 C 
:l.:l.2,000 C 
:!. 1 :.-5, 000 C 

OPTIONS:; 

(1) TESTS BY SPECIFIED OBJECTIVE: SETS 
(2) GENEf~:{,;TIUN OF OPTIM(.:1L DB....l!:~CTI 1, 1E '.:::ET c1~;::s.NE,.O) 

(MAXIMIZES PRESENCE OF OBSERVl:::D CHOICE 
IN THE NON-INFERIOR PATTERN SETl 

114,000 c-------------------------------------------------------------
1:t'..5~-000 C 
:i. :l. f.:., 000 C 
:!.:!.7,000 f~ 

l18t000 C 
:!.19~000 C 
120v000 C: 
12:trOOO C 
:!.22+000 C 

1;;_::.~.~000 C 
:1.2·?+000 C 
:l.2B ❖ OOO C 
:t29f0f)0 C 
:!.30,000 C 

l•·i::· 
"\ ._l 

NNOB....I 
- MAXIMUM NUMBER OF OBJECTIVES FOR ANALYSXS 
- TOThL NUMBFR OF CALCULn·rFD OB..JECTIVE 

VALUES (N □ BJ IN SNOOPER) 
NOBJ - NUMBER OF OBJECTIVES SELECTFD FOR ANALYSIS 
KEY(I) - IDENTIFIES SELECTED OBJECTIVES 

(KEY(I)=l if selected, 0 if not; for I~l,40) 
MOBJ(I) - IDENTIFIES OBJECTIVE OPTIMIZATION 

Cl=maximize, O=minimize) 
KEY2CI> - SEQUENTIAL COUNTl:::R FOR NOBJ IN SMOOPER 
KKEYCI) - SET FOR ANY INDIVIDUAL CKEY2CI) IN SNOOPER) 

TITLE - ALPHANUMl:::RIC TITLE FOR ..JOB 



132.000 C 
:L33,000 C 
1~'(,4.000 C 
135.000 r~ 
136,000 C 
1:3"7,000 C 
:L38. 000 C 
138,100 C 
1:39,000 C 

NF2 - LOGICAL UNIT FOR INPUT PATTERNS 
Kl (=1) - PRINTED PATTERN OUTPUT CO=DON'T) 
K2 (=1) - PRINTED CRITERIA OUTPUT co~DON'T) 
K3 - IFCK3.NE.O), FIND BEST CRITERIA SET 

WHERE K3 IS THE TOTAL NUMBER OF CRITERIA 
K4 ( :-:::J.) PRODUCE HEr;DEF: FOR CHOSEN CRITEl~:I?1 
K5 - MAXIMUM NUMBER OF OBJECTIVES 
K6 (=1) COMPUTE RAP OBJECTIVES 
VARIABLE FORMATS: 

140,000 C -----------------
141.000 C FMTl - I/0 FORMAT FOR STANDARD INDIVIDUAL HEADER 
142.000 r FMT2 I/0 FORMAT FOR 
143,000 C FMT3 - I/0 FORMAT FOR 
144,000 C FMT4 I/0 FORMAT FOR 
145.000 c-------------------------------------------------------------
146,000 1 ISET=O 
147,000 READC21,100)CTITLECI),I=1,20) 
148.000 
149.000 
:I. 50. 000 
1'.:il,000 
:l.~52.000 
1'.53.000 
:I. ~54, 000 
155,000 C 
1 !:it:,, 000 C 
15? ❖ ooo r~ 
:I. ~:iB. 000 

:1.60. 000 
1-'.:;:l .• 000 
161+100 C 
161,200 C 
:t6:I. i- 300 C 
:l.t;l.400 
162.000 C 
163,000 C 

100 FORMf.:iT C 20r-:i4) 
WRITEC108,102)CTITLECI>,I~1,18) 

102 FORMAT(//2X,19(4H----)/4X,18A4/2X,19(4H----)) 
!,JF~IlT( 108,810) 

810 FORMAT(//4X,'FILE OUTPUT:'/9X,'NINFPAT - NON-INFERIOR' 
*'' PATTERN SPECIFICATION DATA (Fl22)'/9X,'NINFOBJ -' *'' NON-INFERIOR PnTTERN OBJECTIVE VALUES <F:23)'//) 

READ CONTROL PARAMETERS: 

READC21,105)NF1,NF2,K1,K2,K3,K4,K5,K6 
10!5 FDr~:Mr'.:iT( 101~.'i) 

IF<NF1.EQ.O)NF1=16 
IFCNF2.EQ.O)NF2=15 

OPTIONAL COMPUTATION OF PATTERN OBJECTIVES 

IFCK6 ❖ EQ,1) CALL BLOOPER 

READ CONTROL FORMATS: 

165,000 READC21,107)(FMT1(I),I=1,20) 
167.000 :l.07 FORMAT(20A4) 
168,000 c--------------------------------------------------------------
169.000 C READ A DESIRED CRITERIA SET: 
170,000 C ----------------------------
171,000 10 READC21,110,END:-::69)CKEY(I>,I=1,K5> 
172.000 READ(21,110)(MOBJCI),I=1,K5) 
173,000 110 FORMATC40I2) 
174,000 ISET =ISET+l 
175,000 NOBJ=O 
176,000 J=l 
177,000 DO 20 I=1,K5 
178,000 IFCKEYCI),NE.1)GO TO 20 
179.000 NOBJ=NOBJ+KEYCI) 
:1.80,000 KEY2CJ)=I 
181.000 J=J+1 
182,000 20 CONTINUE 
:1.83,000 c-------------------------------------------------------------
:lf.34.000 C 
:l.B5.000 C 
186.000 
:1.B?.000 C 
:1.D8.000 C' 
:I.B9,000 C: 
l':.:!Ot-000 
:1.9:1.,000 C 

EXECUTE OF'TIDN 

IF(K3,NE.O)GO TO 50 

PERFORM TESTS OF ALTERNATE OBJECTIVE SE1·s 
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194.000 
195.000 
196.000 
197.000 C 
198.000 
199.ooo r 
200,000 C 
201.000 C 
202,000 C 
203,000 C 
204.000 C 

GO TO 10 
69 WRITEC108,320)ISET 

320 FORMAT(' ANALYSIS COMPLETED FOR',I3r' CRITERIA SETS'/) 

STOP 1 

SYSTEMATIC GENERATION OF OBJECTIVE SET 

(BASED ON PRESENCE OF OBSERVED CHOICE IN THE RESULTING 
NON-INFERIOR OBJECTIVE SET> 

205.000 C 40 NOBJ=K3 
206.000 50 WRITE(108,820>NOBJ 
207.000 820 FORMATC//3X,50(1H-)/ 
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208.000 
209.000 

• 3X,' SPECIFICATION OF CRITERIA SET - ',13,' OBJECTIVES'/ 

210,000 
211.000 C 

• 3X,50(1H-)/) 
CALL CHOPPER 

212,000 STOP 2 

213.000 c-------------------------------------------------------------
214,000 END 



L9 

( .Lnoscn) 
( ..1..no10··1d) 

( .Lnor-ao > 

lildl!lO a31NI~d BOt:J 
l.!ldNI 11807 ~OJ l!ldl!lO tt:J 

37IJ J..ndl!lO N~311Vd ot:J 
37IJ l!ldln □ 3nil:J3i""::IO 6 :J 

(SSVSdV~> CS,dVHNIW) S17!lS3d ~3d00~8 ~£:J 

( >; .L f; I ···11 JV ) 
( >=::31,,; I .L) 

( :-,:3~~0H.l.V) 
( GNno::JNNOJ) 
( GNno:::11.NJJ) 

( d O D ··1 fP:P) d ) 

SN~31.J.Vd AlIAilJV 1vna1n1aNI 8 :J 
WV~80Nd AlIAil:JV 1vnarnraNI l :J 

S3WI1 73hV~l 1vnarnIQNI 9 :J 
SNOillSNV~l 3WOH ,vnarnr □ NI £ :J 

S3WI1 73hV~l NMOl £ :J 
S3WI1 73hV~l ar □ ~.1.N3J Z :J 

S~313WV~Vd 37naow t :J 

tl.fidJ.f""IO 

tlndNI 

:] 000.,()<J' 
J 000~6:·:·:~ 
J 000 i B~~-i 
:] 0()0 ❖ /.~:~i 

:] 0()0 ❖ 9~:"i 

:J 000.; ()!:":'i 

:] 000 4 t:it:·· 
:J ooo·st;
:J OOO"'l.t;-

--------------------------------------------------------------1 ooo·s~ 
/Ot*SZ•6i8t'8*9t'lt8t ooo·t~ •.I~ ,,., 

'9*8£'£%££'~*t~'£J££'~*£t'l*l£/(9lZ't=l'(l)dV~> 000'£~ l;:)Jl)O 

/~t8'Zt8'tt8'0t8'608 
'808'l08'908'S08'~08'£08'Z08't08/C99'~£=l'Cl)dVW) 

/£ltiz1littl.'Otl'60l 
'80l'l0l'90L'S0l'~Ol'£0L'Z0l't0l/(££'t~~l'(l)dVW) 

/tZ9'0Z9 
'6t9'8t9'lt9'9t9'~t9'£19'Zt9'tt9 

I l ••.v •:r 
.t Q(.,(... 

I.;,! .1_ !.) IJ 

~}..l.l}I] 

(~,! .1. !;,! 0: 
l:;i j_ l;;J 1J 

~:l _ _l l;;J (I 

~} .1. ~} I] 

•,I.-
lj, 

,Ii 
-·T·-

.,, 
-·t-

* 

•.I, 
If•-

•.l: 
-'l' 

000•9£ 
000 .. ~;r: 

ooo·ox~ 
000 + 1S(:·:: 

:J 000 • Bi:: 
V3~V 7VJIHdV~8038 3Hl 3QOJ J OOO"LZ 

--------------------------------------------------------------J 000"9Z 

.J..d()""I ··1 1)JI807 
!~lOHM'OHM ~~38].1.NI 

S80I/NOS~3d/NOWWOJ 
COt>l.dU7'01'~8N'(£t)OHM'~JV~lI/HJIHM/NOWWOJ 

(S)13'(S)l8'(£)~na'(£)dV'(£'0t)d0:'(~£)SiaJ'(ttZZ)lSia* 
'(9lZ)dV~'C9lZ)dV7'(99)dVW'0:N3'1.~VlS'0078I/X37J/NOWWOJ 

C£t)I1/37GI/NOWWOJ 
(0t'Ot)SIG'(Ot)7N'(£t)J07'J07~/3NOZ/NOWWOJ 

<Ot>lJ'C£t)Jl'C£t)U1'(£t)S1'(£t)Vl'C£t)ll/3Wil/NOWWOJ 
(9t)30:0W'(£t)dWI/3n7VA/NOWWOJ 

d~'COZ)3ZISHHI'COZ)l'd.1.I/3SflOH/NOWWOJ 
(St)H'COZ)HH'C£t)O'N80i""'N/1J3i""80/NOWWOJ 

(S3hI.1.J3r8 □ )S378VI~vn NOISIJ3a N~311Vd 
A.LI(iI..l.J~:J ]1-1.l. .:10 s::111-1~)(1 31-1.L S3.Lt;1··1nJ-ll;-)J w 1-)::18 □ ~d SIHl 

(£Bit) AllVNJW'8°W Aa Q3IJiaow 

~3do □ 1a JN11no~ans 

J 000 • r;;z 
ooo·l-:72:: 
000 1 f?: 

ooo ❖ -i:;:: 

ooo·oZ:: 
000 • 6]: 
OOO¼B.l 
000 1 ll 
000•9-i: 
ooo·s1: 
ooo·t·-i: 
000 • f>~ 

~j ooo·t-i: 
:1 ooo·r.i: 
J ooo·oi: 
:J 000'6 
J 000 ❖ 8 

J ooo·l. 
:=J 000 • 9 
:J ooo•!-;,; 
J ooo·t· 
:J ooo·x:: 
J 000 • t 
J OOO"'t 

oo-i: • 

A..l.i-i'< 
:::l:::ldDCi ... lHX ]t 



63.000 c--------------------------------------------------------------
64.000 C 
65.000 C 
66,000 C 
67.000 C 
68.000 C 
69.000 
70,000 
71.000 C 
72,000 C 
73.000 C 
74,000 C 
75,000 C 
76,000 C 
77.000 C 
78.000 C 
79.000 C 
80.000 C 
81,000 C 
82,000 
83,000 
84,000 

INPUT PARAMETER DATA FILE: 

(O)INPUT RUN PARAMETERS 

READC1,111)CLOPTCL>,L=1,10) 
111 FORMATC3X,10L2> 

LOPT(l)=T 
LOPTC2>~T 
LOPT(3)=T 
LOPT(4)=T 
LOPTC5)=T 
LOPT(6)~T 

OUTPUT OBJECTIVE FILE CF:9) 
01.JTPlJT PtiTTEVi-1 FI!..E (F!10) 
PRINT PATTERN DATA 
PRINT OBJECTH1ES 
PRINT BACK INPUT PARAMETERS 
OUTPUT LOGIT INPUT FILE (MAP-LOGIT) 

(1)INPUT THE DESTINATIONCTOWN)CHOICE PROBABILITIES 

33 DO 10 r(:::::J.dO 
READC1,110)KARD,CDPCK,L),L=1,5) 
IF ( L. 0 PT ( ~i ) ) WR I TE ( 1 0 8 , 11 5 ) r fl RD , ( n P ( j<~ :, I.. ) ~ L :·:: 1 :• ~i ) 

85.000 115 FORMAT<3X,I3,5F10.4) 
86.000 10 CONTINUE 
87.000 110 FORMAT(I1,5F10,4) 
88,000 C 
89,000 C C2)INPUT THE ACTIVITY CHOICE PROBABILil.IES 
90,000 C 
91,000 
92.000 
93.000 C 

READC1,110)KARD,CAPCL),L=1,5) 
IFCLOPTC5))WRITEC108?115)KARD,CAPCL),L=1,5) 

94,000 C C3)INPUT THE ACTIVITY DURATIONS 
95.000 C 
96.000 
97,000 
98,000 C 

READ(1,110)KARD,CDURCL),L~1,5) 
IFCLOPT(5))WRI!.EC108,115)KARD,CDUR(L),L=1,5) 

99.000 C C4)INPUT THE ACTIVITY AVAILABILITY VECTORS 
100.000 C 
101,000 
102.000 
103.000 
104.000 
105,000 C 

READC1,110)KARD,CBTCL),l=1,5) 
IFCLOPT(5))WRITEC108,115lKARD,(BTCL),L~1,5) 
READC1,110)KARD,(ET(L),l=1,5) 
IF (LOP T ( ~".i l ) ~J F: IT E ( 10 8; 11 5) 1-;; 1~, FU!, (ET (I.. ) , L. "" l , '.5) 

106.000 C C5)READ ACTIVITY IMPORTANCE MODE 
107.000 C 
108.000 READC1,117)KARD,CMODECI>,I=1,16) 
109.000 IFCLOPT(5))WRITEC108,116)KARD,CMODE<L>,L=1,16) 
110.000 116 FDRMAT(3X,I3,2X,16I2) 
111,000 117 FORMATCI1,2X,16I2) 
112,000 C 
113,000 c--------------------------------------------------------------
114,000 C INPUT THE CENTROID TRAVEL TIME MATRIX 
115,000 C 
116.000 READ<2,100,END~69)CCDISCK),K~1,55) 
117.000 100 F □ RMATC16F5,1) 

118.000 C 
119.000 C 
120.000 C 

INPUT THE TOWN TRAVEL. TIME MATRIX 

121.000 32 READC3,100,END=69l(DISTCK>,K~1,2211) 
122.000 c------------------------------------------------·--------------
123,000 C OUTPUT IDENTIFICATION HEADER 
:1.24.000 
l2~]f00f..:i 
12{,,000 
1.2?~000 

WRITEC:1.08,200) 
200 FORMATC1H1///) 

WRITEC108,800) 
800 FORMAT( 
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12B ❖ ooo 

:l2Cj-'f000 
:I. 30 • 000 
1:1:1.7000 

CHAINING BEHAVIOR IN URBAN TRIP MAKING 

:1.:?:;~;.000 
134.000 
:!. 35,000 

,:t2X,52H* *I 
.:l.2X,52H* Com~l~x Household Activit~ INteraction Simulator *I 
,:l.2X,52H* *I 

:1.37.000 
:l:38+0()0 
139.000 
:1.40,000 
:1.4:t ,000 
142,000 

,:l.2X,52H* 

, 12X, :.i2H* 
,12X,52rH< 
, 12X, '.:.i2H* 

• l 2X I' :i2H* 

Module t 3B -- BLOOPER 
(V01r',;io1--i BI..OOP;,B ,J;:::n, ,:l.'7'8:?i) 

Computation of Individual Choice Set 
t~ctivit.~! Pat.tern Doci'.:-.:i.()n Db,_i0ictiv01~; 

W,W,RECKER M,G,MCNALLY G.S,R □ o·1· 

)'< / 1•.· 

144.000 .12X,52H********************* BLOOPER**********************> 
145,000 c-----------------------------------------------------------------
146 ❖ 000 r 
:1.47,000 C 
:1.48.000 C 
:l.49~000 
:l.~50,000 C 
:l.~51,000 

e:: I'·, e::: ........ _ .. -... • 

ACCESS MAIN OBJECTIVE COMPUTATION ROUTINE 

FORMATC///1X,'END OF ANALYSIS') 
:1.53.000 RETURN 
:1.54,000 c--------------------------------------------------------------

69 WRITE(:1.08,108) 
156.000 108 FORMAT(//' *** ERROR ON INPUT DAT~ CREADERl ttt'//) 
157,000 END 



II'\ t:. l, L- .I. 1··· 1··11::. 1·,; 

;¥.TY 

:l. ,.000 C 
2t000 
:L 000 C 
4.000 C 
'.'5.000 C 
6,.000 C 
7.000 C 
B <-000 
(_;)(,000 

:1.0,.000 
11.000 
12.000 
1 :-3. 000 
14+000 
l'.5+000 
:I. 6 + 000 

lB+OOO 
151. 00◊ 
20.000 C 
2:1..000 

SUBROUTINE CIPHER 

MAIN OBJECTIVE C~LLING ROUTINE 

COMMON/OBJECT/N,JOBN,OC15),HH(20),H(15) 
COMMON/HOUSE/ITP,T(20),IHHSIZE(20),KP 
COMMON/VALUE/IMPC15),MODEC:l.6) 
COMMON/TIME/TTC15),TA(15),TSC15),TD(:l.5),TF(15),FTC10) 
COMMON/ZONE/KLOC,LOCC15),NLC10),DISC10,10) 
COMMON/IDLE/TIC15) 
CD MM ON/FI... EX/ I G L. DD , ET r:1 F;: T 1 END :, M fi P C 5 /, ) ; I .. r\ P ( 2 '7 -:::, ) , I<; r~1 P ( 2 '? 6 ) , 

*DISTC2211),CDIS(5j),DPC10,5),APC5),DURC5),BT(5),ETC5) 
COMMON/WHICH/ITRACK,WH □ C15),NGR,ID,LDPT(10) 

COMMON/PERSON/I OBS 
INTEGEF~ ~,iHO, 1.,JHOM 
LOGICt-1L LOPT 

DIMENSION MINHAPC15),IFREQ(15),KNOWC]~l,MC15),THC15) 
r-----------------------------------------------------------..... 

~?3 ❖ CJ00 C 
24 ❖ 000 C 

2/ ,. 000 C 
2!:3,000 C 

INPUT INDIVIDUAL DATA REQUIREMENTS 

* INPUT FEASIBLE ACTIVITY PATTERN IDENTIFICATION 

(INDIVIDUALS CHOICE SET FROM GROOPER) 

70 

30,.000 C 
Tl. ,000 IEF;;R::::!:'.,4 

READ(54,299,END=999)IOBS,KHHN,KPN,NP,NAfNCHAR,NGR,INT,JCHDSE 
33.000 299 FORMATC9I5) 

READC54,300)(MINHAPCKG>,KG=1,NGR) 
35.000 300 FORMAT(8(15,5X)l 
:.:?.6,000 C 
3'/.,000 C 

40,000 
4:1.,000 

t INPUT HOME OCCUPANCY TRANSITION POINTS 

READC5,118)IHHN,TCKP),IHHSIZECKP),ITP 
IF(IHHN,NE.KHHN) GO TO 69 

42.000 :1.1 KP=KP+l 
43.000 READC5,118)IHHN,TCKP),IHHSIZE(KP),I'l'P 
44.000 118 FORMATCI5,2X,F7,2,2X,I5,2X,I5) 

IFCIHHN,NE.9999)GO TO 11 
l<P ::::i·;;p .... :I. 

4B,OOO C INPUT INDIVIDUAL ACTIVITY PROGRAM P~RnMETERS 

READ<7,150)ISEQ,IHHN,IPN,NFILE,IGLOIJrST~RT,END 
52.000 150 FORMAT(5I5,2F7,2) 

~:J-4~000 
~:_:_i !:.) ❖ 0 0 0 

IFCIHHN.NE.KHHN .OR. IPN.NE.KPN) GO TO 69 
DO 33 I::::l,NFILE 
r,:;[(.:1D ( 7 ,, 1 ::'.,'.'.'.i) FT (I) 

56.000 155 FORMATC14X,F/,2) 
5/,000 33 CONTINUE 

DO 34 1=1,NFILE+1 
00 
00 :1.56 FORMAT(lX) 
00 34 CONTINUE 



131,000 IFCLOPTC6))WRITEC11,305)NGR,NDBJ 
132.000 c------------------------------------------------------------
133.000 C START GRAND LOOP 
134,000 c------------------------------------------------------------
1:_35~.000 
:!.36.000 
:1.:3'.7.000 
:1.~rn.000 
139.000 
140.000 C 
:1.41., 000 C 
142.000 C 
:1.43.000 
:l.44,000 C 
145.000 C 
146.000 C 
:l.4?.000 

WRITE(108,1:l.2)NGR,NP 
112 FOf;:Mt~T(/3>'.,'** OBJECTII.JE'.::1 l,JJL.L. BF C()MPUTED FOR',IA,, 

REPRESENTATIVE PATTERNS'/ 
, 6 X , ' ( B r=i S E D O N ' , I ;:i , ,. F E (.1 [; I B L. E P (1 T T E: R N 13 ) ,. / ) 

DO 200 :f.[f:::l,NGF: 

L.OCf)TE THE DESIF<'.ED FE01SIBLE tiCTII..JITY ::;(;HEDUL.E 

READ ACTIVITY SCHEDULE DATA 

IFCLOPTC2))WRITE(l0,304)IOBS,KHHN,KPN,ITRACK,N,IrH,JCHOSE 
148.000 306 FORMATC:1.015) 
:l.49.000 IFCICHOSE.EQ,MINHAPCID))WRITE(:l.08,101)ICHOSE 
:1.50,.000 
1'.'51.000 
1~.'i2+000 

104 FORMAT(//:l.3X,'*** PATTERN,.,15,' CLOSEST TO OBSERVED t**') 
WRITEC108,105)KHHN,KPN,ID,ITRACK 

105 FORMAT(/' HOUSEHOL.D',15,' JNDIVIDUnL',I5,11X,'RAP', 
153.000 ,15,' FEASIBL.E PATTERN ',I4/:I.X,19C4H----),2H--) 
154,000 IF(LOPTC3)) WRITE(:1.08,110) 
:1.55.000 :1.:1.0 FOF-:Mt-;T(' l ! '1~iX:1 't1CTit)ITY·' ,6X!,' I TF'.?1IJEL. l ·' ,6:X:, 'TEMPORr~iL.' !' 

:l.!56.000 ,• SPECIFICt1TIONS l TIME!,./'! l',l9(:I.H-·),lHl,10C1H-·)!, 
157.000 • :I.HI ,35(1H->,7HI FROM!/' I !','NO TP IM FR KN ZONEIMODE', 
:l.~.'itl.000 TIME!t1F:F:It)t1L IDLE ST?~l~;T LENGTH FINISH! HOME!'/'. I,.!' 
:l !3r;- {· 000 " 25 ( 3H·· .... - .... ) :i 2H···· i) 
1<:;0,000 C 
:1.6:1.,000 DO 65 J=l,N 

163.000 *MCJ),TTCJ>,TA(J),TI(J),TS(J),TDCJ),TF(J) 
:1.64.000 307 FORMAT(2X,I2,2X,F2.0,F3,0,3I3,2CI4,lX),F5,2,2X,5F7,2) 
:l.<S5.000 C 
166.000 C 
167.000 C 
:l.c';B, 000 C 
169.000 
:L'/0,000 
171.000 C 
:l.'72, 000 
:1.73.000 
:1.74,000 
:I. 75 I 000 
:1.76,000 
:1.77.000 
:1.?B,000 
179.000 
:I.B0,000 
:I.B:l,000 
:I. B2 T 000 
·I O""t ,·\ .-. {'· 
.!. \ •• ~ ····' ❖ f,.} 'J ~) 

1B4+0()0 

106.,000 
:1.87.000 

:l89.000 
:1.90.000 
l'':;)1 .000 C 
:1.92.000 C 
1r:_?3+000 C 
·[94 .. 000 

COMPUTE TR i:1 1
) E 1... T J. 1·i E FF~ 0 Vi HOME F OF: F' I .. D TT ING 

IFC.N □ T.LOPTC2)) GO TO 64 
DO 62 r~:::::t, l<I...DC 
IFCLOC(J).NE.NLCK)) GO TO 62 

* (TRAVEL TIME IN MINUTES FOR PLOT SC~LING) 
TH ( J) :::[I If.\ ( K, I G) 
IFCHH(J).EQ.:l.6)TH(J)=O.O 
GO TO 63 

62 CONTir--lUE 
63 f-~IMP=:IMPC,.J) 

RFF:EG=IFREO(J) 
F:l<NDl,J::::t-:;NO~) ( J) 

· 1:;:LDC::::LOC ( J) 

WRITEC:1.0,400)J,H(J),HHCJ),RIMP,RFREQ,RKNOW,RLOC,RM, 
• TT(J>,TA(J)1TI<J>,·rscJl,TD(J),TFCJ),THCJ) 

400 FORMAT(2(2X,F2,0),4F3.0,2CF4,0,1X),F5.2,2X,5F7.2,F7,2> 
64 IFCLOPT(3))WRITE(108,308)J,H(J>,HHCJ),IMP(J),IFREQ(J),KNOWCJ), 

• L.. DC C . J ) , M C J ) , TT ( J ) , T t1 C .J ) , T I ( J i , T fl C .J ) !' TD ( ._i > !' T F < .J ) !' TH ( .. ..I ) 

308 FORMAT(' I ',12,' I ',I2,4I3,I4,' 1',J.3,F6.2,' 1',5F7,2, 
, ' I ', 1~5. 2,' I '> 

65 CONTINUE 
IFCLOPTC3))WRITEC108,309) 

309 FORMATC1X,19C4H---->,2H--> 

CALCULATION OF OBJECTIVE VALUES 

. lllHr-.J::::O 
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,::,4 ❖ 000 C 
6~:5 ❖ 000 I EF~F:::::c:, 
66.000 READ(6,135)IHHN,IPN,KLDC 
67,000 135 FORMATCI4,212) 
68.000 IFCIHHN.NE.KHHN .OR. IPN.NE,KPN> GO TO 69 
6?.000 READC6,140>CNLCK),K~l,KLOC) 
70.000 140 FORMATC16I5) 
·.? :l. v OOCJ 
·?;~~+()()() 

73.000 
74.000 
75.000 
76.000 
77,000 
78.000 
79.000 
80.000 

DO 20 KI=l,KLOC 
IFCNLCKI).NE,IGLOO) GO TO 20 
IG=KI 
GO TO 24 

20 CONTINUE 
WRITEC108,690)KHHN,KPN 

690 F □ RMAT(//3X,34H*** ERROR - IGLOO N □ ·r FOUND FOR HH,15) 
STOP 6 

24 DO 25 KI=l,KLOC 
READC6,145)CDISCKI,KJ),KJ~1,KLOC) 

81,000 145 FORMAT(16F5,1) 
82,000 25 CONTINUE 
83.000 c------------------------------------------------------------
84.000 C 
85,000 C 
86,000 C 
87.000 
88.000 
89,000 
90,000 
91,000 
92.000 
93.000 
94.000 
(_i)~7.i i 000 C 
96.000 C 
97.000 C 
98.000 X 
99.000 C 

100.000 
101.000 
102,000 
:l():·5\"c,00 

ARRANGE THE MINHAPS IN ASCENDING ORDER 

DO 15 II=l,NGR-1 
III=II+l 
DO 15 JJ=III,NGR 
IF(MINHAPCJJ).GE.MINHAP(IIllGO TO 15 
HAPSAVE=MINHAPCII) 
MINHAP(II)=MINHAPCJJ) 
MINHAP(JJ)=HAPSAVE 

15 CONTINUE 

WRITE REARRANGED LIST OF MINHAPSCASCENDING ORDER) 

WRITE(108,300)(MINHAPCKG),KG=1,NGR) 

DO 70 K=l,NGR 
WHO(K)=MINHAPCK) 
IFCICH □ SE.EQ,MINHAPCK))ICH=K 

70 CONTINUE 
104,000 c----------------------------------------------------------
105.000 C BEGIN INPUT OF ACTIVITY PATTERNS: INDIVIDUAL HEADER 
106.000 C ---------------------------------------------------
107 ❖ 000 

lOHvt:JOO 
IERR=B 
READ(8,305lIOBS,IHHN,IPN,NFILE,1GLOll,START,END 

109.000 305 FORMATC5I5,2F7.2,I5l 
110.000 IFCIHHN,NE,KHHN .OR. IPN.NE,KPN) GO TO 69 
111.000 WRITE(108,310)KHHN•KPN,NFJLE,IGLOO,START,END 
112,000 310 FDRMATC1H1//1X,34(1H*)/ 
l:l.3f0()0 
114.000 
115.000 
116.000 

. ' * HOUSEHOLD ',I5,16X,1H*/1X,34(1H*>I 
' * INDIVIDUAL',I5,16X,1H*/' * P!_hNNED ACTIVITIES', 
I7,4X,1Hi/' i HOME LOCATION',5X,I7,4X,1H*f 

t TRAVEL DAY START',5X,F7,2,1Xr1Hf/ 
•!I TRAVEL DnY END',7X,F7,2,1X,1Ht/1X,34(1H*>II) 

ROBS=IOBS 
RHHN=KHHN 
RN=NFILE 
RIGLOO=IGLO □ 
RNGR=NGR 
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117.000 
118,000 C 
119.000 
120.000 
121.000 
122.000 
123,000 
124.000 
125,000 
126.000 
127.000 

RPN=KPN 
IFCLOPTC1)>WRITEC9,305)IOBS,KHHN,KPNrNFILE,IGLOO,START,END,NGR 
IFCLOPT(2))WRITFC10,304)ROBS,RHHN,RPN,RN,RIGLOO,START,END,RNGR 
IFCLOPTC6))WRITE(11,305)IOBS,KHHN,KPN,NFILE,IGLOO,STARTrEND,NGR 



196,000 
197.000 C 
198.000 C 

CALL CRITER 

CCRITER ACCESSES: MOVER,WAITER,HOMER,FnKER,RISKER) 
73 

199.000 c------------------------------------------------------------
200.000 C 
201.000 C 
202.000 r 
203.000 
204.000 
205.000 
206.000 

CALCULATION COMPLETE -- OUTPUT OBJECTIVE VALUES 

IFCLOPTC1))WRITEC9,306)IOBS,KHHN,KPN,ITRnCK,N,ICH,ICHOSE 
IS=O 
IFCID,EQ,ICH)IS=1 
IFCLOPT(l)) WRITEC9,401)IS,COCL),L~1,JOBN) 

207,000 401 FORMAT(l5,5X,7E10.3/(8E10.3)) 
208.000 C 
209.000 
210.000 C 

IFCLOPT(6)) WRITEC11,401)IS,CO(l),L~1sJOBN) 

211.000 190 IFC,NOT,LOPT(4)) GO TO 200 
212.000 WRITEC108,405)ITRACK 
213,000 405 FORMATC/3X,7HPATTERN,I4,12H OBJECTIVES/3X,25t1H-)) 
214.000 WRITEC108,410)(0(L),L=1,JOBN) 
215,000 410 FORMATC4X,12HTRAVEL TIME ,5E12,4/4Xs12HWAIT TIMF sE12,4/ 
216.000 • 4X,12HTIME AT HOME,3E12.4/4X,12HPOTENTIAL ,2E12.4/ 
217.000 • 4X,12HPATTERN RISK,4E12.1/) 
218.000 C 
219,000 200 CONTINUE 
220.000 r -----------------
221.000 C END OF GRAND LOOP 
222.000 C -----------------
223.000 
224.000 
22s.ooo r 
226.000 C 
227.000 C 
228,000 C 
229.000 
230.000 C 
231,000 
232.000 

IF(LOPT(2))WRITE(10,320) 
320 FORMAT(' 9999.00') 

000 
I I , 

READ ALL OF THE REMAINING FEASIBLE Al:TIVITY SCHEDULES 
FOR THE INDIVIDUAL BEING ANALYZED 

CALL SKIPPER 

GO TO 3 
RETURN 

233,000 c-------------------------------------------------------------
234,000 69 WRITEC108,1000)IERR 
235.000 1000 FORMAT(//3X,'*** INPUT ERROR ON FILE',I4,5H ***II) 
236,000 END 



;-{<E XF I NDEF: 
lf::TY 

:1.,.000 C 
2.000 
3.000 C 
4,000 C 
'.'.'i • 0 0 0 C 
6 (· 000 c: 
7,.000 C 

:I.(). ()()0 
1:1..000 C 

SUBROUTINE FINDER 

THIS PROGR~M SE~RCHFS THROUGH THE SET OF FEASIBLE 
ACTIVITY SCHEDULESCFEASOUT)AND LOCA.fES THF SCHEDULES 
THt:1T COMPRISE THE INDil,,1 IDU?iL.S CHOICE SET(MINH?:iP'\3) 

COMMON/OBJECT/N,JOBN,OC:l.5),HHC20),H(:l.5) 
COMM D N /~.IHI CH/ IT F: ti CI< , l,J HD < :I. :;i ) ,, NG F;'. :' ID , I...() 1:• T ( 1 0 ) 

12.000 DIMENSION WHOM(1~) 
:1.4,000 INTEGER WHO,WHOM,WH 
15,000 WHOMCID)=WHO(ID)-:1. 
16.000 20 READ(8,100,END~39)ITRACK,N 
17,000 100 FORMATC15X,2I5) 
18,.000 C 
19,000 C 
l'.1,100 C 
::;~o ❖ ooo 

'.?:I. ,000 
22i"OOO 

24,000 C 

IS F'F:EEENT Pt1TTEf;:N f.) MINHr=1F''f' CIF S();F,ETURN) 
t (2/24/83 CHANGE '1' TO 'ITRACK' IN NEXT LINE) 

IFCWHOCID),EQ,ITRACK)GO TO 40 
IFCID,EO,J.)GD TD 31 
~JH::::~JHO( ID· .. ·:!. )+:I. 
IFCWHOCID),EQ.WH>GO TO 40 

25,000 C IS NEXT PATTERN A MINHAP? <IF SO,LOOP AND R~TURN) 
26.000 31 IFCITRACK.EQ.WHOM(ID))GO TO 10 
2".7 ❖ 000 

28,000 
2i,.i 7 000 C 

Cfil..L. L.DOPEF: 
GO TO 20 

30,000 10 CALL LOOPER 
31.000 READC8,100,END~39)ITRACK,N 
32.000 40 RETURN 
33.000 39 WRITE(108,210) 
34.000 210 FORMAT(1X,'???'f'??'f''f'??'f'?????'f''f''f' ERROR EDF ON UNIT 8') 
35,000 STOP 
:3t...OOO END 

;J<:E:: Xl...ODPEI? 
kTY 

1 ❖ 000 C 
2-:-000 
::i:. ❖ ooo c 

7 I 000 

SUBROUTINE LOOPER 

COMMON/OBJECT/N,JOBN,0(15),HH(20),H(15) 
DO 10 I===l,t'-l 

B ❖ OOO READCB,100) 
9.000 100 FORMATC1X) 

10.000 10 CONTINUE 
:1.:1.,000 RETURN 
12.000 END 

*TY 
1,.000 C 
2,000 
j"OOO C 

SUBROUTINE SKIPPER 

COMMON/PERSON/I OBS 
7 ❖ 000 10 READC8,100,END=29>IOBS 
8.000 100 FDRMATCI5) 
9.000 IFCIOBS,EQ.9999)RETURN 

10,000 GD TO 10 
1:1.,000 29 WRITEC108,2:l.0) 
12,000 210 FORMAT(1X,'****************ERROR EOF ON UNIT 12') 
13.000 STOP 

74 



*E XM □ VER 

1,000 C 
2.000 
3.000 C 
4.000 C 
5.000 C 
6.000 C 
7.000 C 
a.ooo r 
9,000 C 

10.000 C 
11,000 C 
12,000 C 
13,000 C 
14.000 C 
15.000 
16,000 
17,000 
18,000 C 

SUBROUTINE MOVER 

THIS PROGRnM C~LCULATES THE AMOUNT OF TIME SPENT 
TRAVELING TO ACTIVITIES, THE TRAVEL TIME IS CATE
GORIZED BASED !IN THE FOLLOWING ACTIVITY IMPORTANCE 
CATEGORIES: 

Cl)VERY IMPORTANT 
C2)IMPORTANT 
(3)RELATIVELY UNIMPORTANT 
C4)UNIMPORTANT 
C5)UNKNOWNCDISCRETIONARY HOME ACTIVITIES) 

COMMON/OBJECT/N,JOBN,0(15),HHC20),H(l5) 
COMMON/VALUE/IMP(15),MODE(16) 
COMMON/TIME/TTC15),TAC15),TSC15),TDC15),TFC15),FTC10) 

19,000 DIMENSION QC5) 

20,000 c----------------------------------------------------------
21.ooo DO 5 K=l,5 
22.000 
23,000 C 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
31.000 
32.000 C 
33.000 C 
34.000 
35,000 
36.000 
37.000 
38.000 
39.000 
40,000 C 

5 Q(K)=0,00 

DO 30 J=l,N 
IFCJ,EQ,N)GO TO 8 
IFCHHCJ).NE,16,0)GO TO 15 
IF(HCJ).EQ.O.O)GO TO 10 

8 QC1)=Q(1)+TTCJl 
GD TO 30 

10 QC5l=QC5ltTT(J) 
GO TO 30 

ASSIGN MODE OF IMPORTANCE FOR UNKNOWN ACTIVITIES 
15 IFCIMP(J).EQ,5 ,OR. IMPCJ),EQ.O)IMP(J)=MODECHH(J)) 

DO 20 1=1,4 
IF(IMPCJl.NE,I)GO TD 20 
QCI)=QCI>+TTCJ) 

20 CONTINUE 
30 CONTINUE 

41,000 DO 35 JJ=l,5 
42.000 JOBN=JOBN+l 
43,000 OCJOBN)=QIJJ) 
44,000 35 CONTINUE 
45.000 c----------------------------------------------------------
46.000 RETURN 
47.000 END 
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*E XF:I~:;l{EI? 
;}:T··{ 

1.,.000 C 
:.:.~ ~- 0 0 0 
3.000 C 
4.000 C 
5.000 C 
6.000 L 
7.000 C 
8,000 C 
9.000 C 

10.000 C 
11.000 C 
12.000 C 
13.000 r 
14.000 
15.000 
16,000 
17" 000 
UL 000 C 
1 (_:I·> 000 
20.000 C 

********************************************************* 
SUBROUTINE RISKER 

********************************************************* 
THIS PROGRAM CALCULATES THE PROBABILITY OF PARTICIPATION 
FOR EACH PLANNED ACTIVITY CONTAINED IN THE INDIVIDUAL'S 
ACTIVITY PROGRAM AND SUMS THESE PROBABILITIES BASED ON 
THE FOLLOWING ACTIVITY IMPORTANCE CATEGORIES: 

(l)VERY IMPORTANT 
C2)IMPORTANT 
(3)RELATIVELY UNIMPORTANT 
C4)UNIMPORTANT 

********************************************************* 
COMMON/OBJECT/N,JOBN,OC15),HHC20),H(15) 
COMMON/VALUE/IMP(15),MODE(16) 
CD MM O N ./ T I ME / T T ( 1 ~-i ) , T f~ ( 1 5 ) , TS ( 1 5 ) , TD ( 1 !:'i ) :, T F ( 1 :."..i ) , FT < 1 0 ) 
COMMON/ZONE/KLOC,LOC(15>,NL(10l,DISC10,10) 

DIMENSION PROBC15),D(10,10>,P(15),S(15),SPROBC4) 

21,000 c---------------------------------------------------------
22.ooo C CALCULATE PARTICIPATION PROBABILITIES 
23,000 C 
24.000 
2!::.i? 000 
26.000 
27.000 
28.000 
29.000 
2)0{.000 
3:1..000 
32.000 
33.000 
34.000 
35,000 
36,000 X 

J=1 
SPROB(1)=0,000 
SPROB(2)=0.000 
SPROBC3)=0,000 
SPROBC4)=0,000 
NJ=2 
IFLAG=O 
PC1)=1.000 
PRDBCHC1))=1,00 

26 IFCJ.EQ,N)GO TD 38 
J=J+l 
L=NJ 
WRITE(6,198)J,NJ,L,HHCJ),H(J) 

37,000 198 FORMATC2X,I2,2X,I2,2X,I2,2X,F4,0,2X1F4,0) 
38.000 IFCHHCJ>.NE.16.0)GO TO 32 
:39 i- 000 
-40 ❖ 000 

4:1..000 
42.000 
-~t3 ❖ fJOO 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52.000 
53.000 
54,000 
55.000 
56,000 
57.000 
58,000 X 
59.000 
60.0-00 
61.000 

NJ=l 
IFLAG=l 
IFCHCJ),EQ.O.O)GO TO 31 
IF(HCJ-1).EQ,0,0)GO TO 31 
GO TO 33 

31 PROB(H(J)j=o.oo 
GO TD 26 

32 IFLAG=O 
33 DO 27 KK=l,KLOC 

IFCLOC(J-1),NE,NL(KK))GO TO 27 
KI=KK 

27 CONTINUE 
DO 28 K=l,KLOC 
IF<L □ CCJ).NE.NLCK)>GO TO 28 
KJ=K 

?8 CONTINUE 

·-.r .. z 1::) 
._, ··-· ... 

D<KI,KJl~DIS(KI,KJl/60,0 
SCL>=FTCHCJ)l-TFCJ-1)-DCKI,KJ)-TD(J) 
IFCS(L).GT,O.O)GO TO 44 
WRITEC6,339) 
FORMA·rclX,'NEGATIVE SLACK TIME') 
PCL)=0,00 
GO TO 46 
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64.000 180 FDRMATC2X,F7.2,2X,F7,2,2X,F10.5,2X1F7.2,2X,F10.5) 
65.000 PCL)=(S(L)/DCKI,KJ)) 
66,000 X WRITEC6,200)L,P(L) 
67.000 200 FORMATC2X,'L=',I2,2X,'PCL)=',F10.5) 
68.000 IF(S(L).GE.D(KI1KJ))PCL)=1.00 
69,000 46 CONTINUE 
70,000 X 
71.000 
72,000 
73.000 
74.000 X 

WRITEC6,200)L,PCL) 
PP=1.0 
NI=O 

34 NI=NI+l 
WRITEC6,205)NI,P<NI),PP 

75,000 205 FORMATC2X,'PC',I2,')=',F7,5,2X,'PP=',F7.5) 
76,000 PP=PCNI>*PP 
77,000 IF(NI.NE,L)GO TO 34 
78,000 PROBCH(J))=PP 
79,000 IFCIMPCJ).EQ,5 ,OR, IMP(J).EQ, O)IMPCJ)=MODECHH(J)) 
80.000 X WRITEC6,206)J,IMPCJ) 
81,000 206 FORMATC2X,'J=',I2,'IMP(J)=',I2) 
82.000 C 
83.000 
84,000 
85,000 
86.000 X 
87.000 
88,000 
89,000 C 
90,000 
92,000 

207 

DO 35 KIN=l,4 
IFCIMPCJ).NE.KIN)GO TO 35 
SPROBCKIN)=SPROBCKIN>+PROBCHCJ)) 
WRITEC6,207)KIN1SPROBCKIN> 
FORMATC2X,'SPROB(',I2,')~',F8.5) 
CONTINUE 

IFCIFLAG.NE,1) NJ~NJ+l 
GO TO 26 

92.100 38 CONTINUE 
93.000 C DO 77 J=1,N 
94,000 C WRITEC6,166)J,HCJ),H(J),PROB<HCJ)) 
95.000 C166 FORMAT(2X,'H(',I2,')~',I2,5X,'PROB(',I2,')=',F7.5) 
96.000 C 77 CONTINUE 
c- ftftft ,/,UVV 

98.000 
99,000 

100.000 
101,000 
102.000 
103.000 

c---------------------------------------------------------
DO 92 KIN=1,4 
JOBN=JOBN+l 
OCJOBN)=SPROBCKIN> 

92 CONTINUE 
RETURN 
END 
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;t;E XHOMEf;: 
>f'.TY 

:I.,. 000 C 
2t000 
::L 000 C 
4 ❖ 000 C 
~.i.000 C 
,i;,.000 C 
'/.000 C 
B+OOO C 
C).000 C 

10.000 r' 

1:1..000 C 
12.000 C 

14.000 C 
1~5.000 
:!.6.000 
:l./.000 
1:3.000 C 

SUBROUTINE HOME!~ 

THIS PROGRAM CALCULATES THE AMOUNT OF TIME SPENT 
AT HOME BY AN INDIVIDUAL. THE THREE CATEGORIES OF 
TIME CONSIDERED ARE: 

( 1) TIME SPENT r-H HOME !,<!ITH NO 1-IOlJSEHOLD 
MEMBERS PRESENT(T1) 

(2)TIME SPENT f.~T HOME ~JITH SOM!:: H(llJSEHOLD 
MEMBERS PRESENT(T2) 

(3)TIME SPENT AT HOME WITH All HOUSEHOLD 
MEMBERS PRESENTCT3) 

COMMDN/OBJECT/N,JOBN,0(15),HH(20),H(15) 
COMMON/HOUSE/ITP,TC20),IHHSIZEC20),KP 
COMMON/TIME/TT(15),TAC15),TSC15),TD(15),TFC15),FTC10) 

19.000 DIMENSION TL(15),TRC15),EC40),TPC20J2),TMC20) 
20.000 c----------------------------------------------------------
21.000 C 
22,000 C 
2:3,000 C 
24.000 / 

2<::i ❖ ooo 

27 <· 000 
28v000 

CALCULATE HOME DEPARTURECTL)AND ARRIVALCTR)TIMES 

!}JF: I TE ( 6 ,, 500) I TP 
FORMAT(2X,'ITP~',I3) 
JMccO 
JM::.0 .JM+:I. 
TLCJM)=TACJM>-TT(JM) 

29.000 X WRITEC6,400)N 
30.000 400 FORMATC1X,'N=',I3) 
:·1 :t. t 000 
32¼000 

DO 3~i L.1...::::2,N 
IFCHHCL.L).NE.16.0)GO TO 35 
TF: ( JM) :0:Ti:i ( 1...L) 

34.000 IFCLL.EQ.N)GO TO 40 
35.000 JM=JM+l 
36.000 TL(JM)=TACLLt1)-TT(LLt1) 
37.000 35 CONTINUE 
38,000 C DO 33 IJ=l,JM 
39.000 C WRITEC6,137)Tl(IJ),TR(IJ) 
40,000 C13/ FORMATC2X,F5,2,3X,F5,2) 
41.000 C 33 CONTINUE 
42.000 C 
43.000 C 
44t000 C 
4!':i,000 
46.000 
A?,000 
.t.}8f000 X 
,<)9.000 

!j:1.,000 
~7.i2 ❖ 000 

~::j4v000 
~:5~:5 ¼ 00(:i 

60 ❖ 000 

61,000 

CONSTRUCT UNORDERED LIST OF HOME EVFNT TIMES 

NMN::.0 0 
NN:::O 
Mi•i::::() 
l~RITE ( b, 401) JM 
F0t~:Mt1T(l;(,, 'JM:0,,. ,13) 
MN==0 NN+l 
MM 0==MM+ 1 
ECNM)::::TLCMf'i) 
NN°==MN+:I. 
E(NN):0:TH(f"'ii-'1) 
IFCMM,NE,JM)GO TO 48 
IFCTR<MM>.GE,24.00)GO TO 58 
Mii=:::MM+ 1 
TL (MM) ,00 24 ,. 00 
NN=0:MM+:l. 
ECNN) 0-::Ti..(MM) 

~58 MN::::N(···l+:!. 
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66,000 C 
(>7+000 C 
68,000 )( 

i •-¥ i 
,1..j..l. 

WRITE ORIGINAL LIST OF EVENT TIMES 

~JRITE(f.H13l)NN 
FORMATC1X,'NN=',I3) 
DO 59 IJ:::::l.;NN 
WRITEC6,130>E<IJ) 
FORMr-1T ( 2X, F~:i, 2) 
CONTINUE 

6'?, 000 
70.000 C 
7:L.000 C 
72,000 C:l.30 
73.000 C 5? 
74.,000 C 
7~i,000 C 
76,000 C 

SCAN LIST AND INTERCHANGE-REPEAT SCANCNN-:l)TIMES 

F?,000 
78,000 
75>. 000 
80,000 C 
81,000 
82+00l) 
B3,000 C 
84,000 C 
B!S, 000 C 
8t;, 000 
1:57, 000 
Bf:l,000 

DO 60 IJ::::1,MN .. ··l 
IIJ=:::LJ+:L 
DO 60 IK=IIJd·-lN 
WRITEC6,132)ECIK),ECIJ> 

132 FORMATC1X,2X,F5.2r3X,F5.2) 
IFCECIK),GE,ECIJ))GO TO 60 

' 

ECIK) IS LESS THAN ECIJ)--INTERCHANGE 

Efif.~l..'E:C:::E ( I J) 
E< LJ)::::E( I!{) 
E (It() ::::ESr-1VE 

60 CONTINUE 
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<_?0,000 C 
\?l,000 C 
92.000 C 

WRITE REARRAMGED LIST OF EVENT TIMES(CHRONOLOGICAL ORDER) 

93,000 C DO 62 IJ=:l.,NN 
94,000 C WRITEC6,130)ECIJ) 
95,000 r 62 CONTINUE 
~;>6,000 C 
97,000 C 
?B,000 C 
99,000 C 

:1.00,000 
101,000 
:1.02,000 
:l.03 ❖ 000 

:l. ()4, 000 
1 O!S, 000 
:l.06,000 
:1.07,000 
lOi:l,000 
J09t000 
:l.:l.0,000 X 

/. LC' 
\~i ...J 

CALCULATE THE AMOUNT OF TIME SPENT IN EACH OF THE THREE 
AT HOME TIME CATEGORIES 

T:l.•::0.00 
T2=:=o~oo 

IFCITP.EQ,O)GO TO 82 
IFL.t1G::::() 
II"" 1 
I:::: :I. 
L :::: l 
J::::2 
L=L.+1 
WRITEC6,122)L,IFLAG,ECL.),TLCI),TR(I)~TCJ) 

1 l i • 0 0 0 1 2 2 FORM (1 T ( 1 X , ·' '··· "" ' , I 2 , ' I FL. t, G :-;; ' , I 2 , 1 1::: ( L ) ··:: ·' , F !5 , 2 , ,. TL c-:: ' !' F 5 , ;;_\ , 
112,000 *'TR=',F5,2,'T=',F5,2) 
:L:l.::5t000 
114,000 
11!5. 000 
llc;,000 
l:l?vOOO 
118,000 

IFCL.GT.NN)GO TO 75 
IFCIFLAG.EQ.:l.)GO TO 68 
IFCE(L),NE,TLCI))GO TO 70 
IFL.f.'.1G:::::I. 
TMCII>=TLCI)-ECL-:1.) 
TP (II, :L) ::::TL (I) 

1:1.9,000 TP(II,2)=E<L-1) 
:l.20,000 X WRITE(6,150)J-1,IHHSIZE(J-1),ITP 
121.000 150 FORMAT<2X,'IHHSIZE(',I2,')=',I2,'ITP=',12) 

123t-OOO 
124,000 

126,000 

IFC(IHHSIZECJ-1)).EQ,O)GO TO 22 
IF((IHHSIZE(J-1)),EQ,ITPJGO TO 23 
T:?::::T2+TM (II) 
GO TD )6 

22 Tl::::Tl+TM(II) 
GO TO ?6 

:23 T3::::'f3+TM (II) 



1~0.000 
131.000 
132,000 
133.000 
134.000 
135.000 
136,000 
137.000 
138,000 
139.000 
140,000 X 
141.000 
142.000 
143.000 
144.000 
145.000 
146,000 
147.000 
148,000 
149.000 
150.000 
151.000 
152,000 X 

GO TO 65 
68 IFCECL),EQ,TR<I>>GO TO 69 

J=J+1 

69 

70 

GO TO 65 
I=I+1 
IFLAG=O 
GO TO 65 
TMCII>=T(J)-E(L-1) 
TP<II,1l=T(J) 
TP(II,2)=ECL-1) 
WRITEC6,150)J-1,IHHSIZE(J-1>,ITP 
IF(CIHHSIZE(J-1)).EQ,O)GO TO 27 
IFCCIHHSIZE(J-1)),EQ.ITP)GO TO 28 
T2=T2tTM<II) 
GO TO 29 
T1=T1+TM(II> 
GO TO 29 
T3=T3tTM(II) 
II=Ilt1 
J=J+1 
GO TO 65 
DO 80 KL~1,II-1 
WRITE(6,140)TPCKL,1),TPCKL,2),TMCKL> 

153.000 140 FORMAT(3C5X,F5,2)) 
154,000 80 CONTINUE 
155.000 GO TO 89 
156,000 82 MM=NN-1 
157,000 
158.000 
159,000 
160,000 

DO 88 KJ=l,MM,2 
TMCKJ)=E(KJ+1)-ECKJ) 
Tl=Tl+TM(KJ) 

88 CONTINUE 
161,000 c----------------------------------------------------------
162.000 
163.000 
164,000 
165.000 
166.000 
167.000 
168.000 
169.000 

89 JOBN=JOBN+l 
O(JOBN)=Tl 
JOBN=JOBN+l 
O(JOBN>=T2 
JOBN=JOBN+l 
OCJOBN)=T3 
RETURN 
END 
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LOOO C 

4,000 C 
~).000 C 
6~-000 C 
7 ❖ 000 C 
B,000 C 
r;.ooo c 

10.000 C 
11.000 
12.000 
:1.:.3, 000 
:1.4 <· 000 

16.000 C 

***************************************************** THIS PROGRAM CALCULATES AN INDIVIDUAL'S POTENTIAL TO 
TRAVEL TO DIFFERENT ACTIVITY LOCATIONS GIVEN THE 
CONSTRAINTS IMPOSED BY HIS/HFR ACTIVITY PATTERN AND 
THE ADDITIONAL TRnVEL TIME THAT WOULD RESULT FROM 
THESE TIUP!L 

***************************************************** 
COMMON/OBJECT/N,JOBN,OC15),HHC20),H(15) 
COMMON/TIME/TT(15),TAC15),TS(15),TDC15),TFC15),FTC10) 
COMMON/ZONE/KLOC,LOC(15),NLC10),DISC10,10) 
COMMON/FLEX/IGLllO,START,END,MAPC66),LAPC276),KAP(276), 

:Ht I ::H C 2 211 ) ,, CD U3 C ~i 5 ) , DP C 1 0 , ~i ) , M' (5 ) , D lJ R ( 5 ) , BT C ~5 ) ,, ET ( :.'.i ) 

17,000 DIMENSION NLNC10l,KLNC10),ILNC10),D(l0,10),LYC10) 
18.000 DATA NLN/28,43144,17,53,54,57,59,64,66/ 
1"1.000 c---------------------------------------------------------
20.ooo r-· 
21.000 C 
22,.000 C 
2?;.000 C 
24.000 C 

CALCULATE UTILITY OF POTENTIAL TO P~RTICIPATE IN 
UNPLANNED ~CTIVITI£S AND UTILITY OF TRAVEL TO 
UNPLANNNED ACTIVITIES 

25.000 UPA=O,O 
26.000 UPT=O.O 
27.000 c---------------------------------------------------------------
2B.OOO r GRAND LOOP 
29.000 c---------------------------------------------------------------
:.-50{.ooo 
:.3:1.. 000 X 

DD 35 . .J=0 1,N 
lJFn TF.: ( t:." :i 10) J ,, N 

32.000 210 FDRMAT(2X,'J~',I2,2X,'N=',I2) 
:r:) I 000 
i34.000 
3'.:i. 000 
::~:6~000 
37.000 

;-59, 000 
40,000 
4:1., 000 

IFCJ.EQ,l)GO TO 12 
IFCJ,EQ.N)GO TO :1.3 
IFCHH(J-1).NE.16,0)GO TO 35 
IFCH(J-1).EQ,O.O)GO TO 99 
IF(TACJ-1),LT,TSCJ-l))GO TO 98 
GO TO J'.'.'i 

98 W=TSCJ-1)-TF(J-2) 
IX::::L.IJCCJ-··2) 
JX 0=1...0C(J-··:I.) 
WRITEC6,212)J-1,TSCJ-1),J-2,TFCJ-2),W,IX,JX 

43.000 212 FORMATC:l.X,'TSC'1I2,')=',F7.2,2X,'TFC',I2,')=',F7.2,2X,'W=', 
44.()00 
4~.t(-00() 
46v000 
4?.000 
4B.OOO 
49.000 X 

:51,000 
'.'.'i2. 000 

:_=_il\,000 X 

*F7.2,2X,'IX=',I3,1X,'JX=',I3) 
GO TO 44 

99 W=TSCJ)-TFCJ-2) 

IX::.0 LOCCJ····2) 
JX,:=L.OC ( J) 
WRITE(:l.08,158)J,TSCJ),J-2,TFCJ-2),W~IX,JX 

*F?.2,2X,'IX=',I3,:1.X,'JX=',I3) 
GO TO 44 

12 TLH=.fA(J)-TT!J) 
WRITEC108,159)J,TLH,START 

55.000 159 FORM~T(2X,'J=',!2,2X,'TLH=',F7.2,2X,'START=',F7.2) 
~:.i/i. 000 
~:.=.t7+000 
'5\L 000 X 

IFCTLH.LE.START)GO TO 35 
W:=TS ( J) --f;Tt1RT 
lJRITEC :I.OB,, 144)l,.J 

59.000 144 FORMATC2X,'THE TIME WINDOW=',F7.2) 
60¼000 
(:..l,000 

62 ❖ 000 X 

I;(::: I GL.DO 
. .J)(::::L.OC ( . .J) 
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64.000 GD TO 44 
65.000 13 TAH=TF<N-l)+TT(N) 
66,000 X WRITEC108,157)J,TAH,END 
67.000 157 FORMAT(2X,'J='1I2,2X,'TAH=',F7.2,2X,'END=',F7.2) 
68.000 IF(TAH,GE.END)GO TO 35 
69.000 W=END-TF(N-1> 
70.000 X 
7:L.000 
72.000 
73.000 X 
74.000 
71.:i ❖ 000 
76.000 
T7 ❖ ooo 

7B,000 
"? (~~) + 0 0 0 
B0,,000 

WRITE(108,l44HJ 
IX=LOC(N·---:1.) 
JX 0-= I GL.DD 
WRITE(l08,l60)IX,JX 
IFC(IX,L.E.276),AND,CJX,LE.276))80 TO 
IF<IX.GT,276)80 TO 48 

DO l\9 L=l,276 
IFCIX.NE.L)GO TO 49 
IN=:::LAP(L.) 
I J:::::[N-·276 

81.000 X WRITE(108,201)II,JJ 
82.000 201 FORMAT<2X,'II=',I4,2X,'JJ=',I4) 
83.000 49 CONTINUE 
84,000 
85.000 
86.000 
87,000 
BB,000 

GO TO 7B 
48 IF(JX.GT,276)GO TO 58 

DO '.51 l._::::1,276 
IFCJX.NE.L.)GO TO 51 

B9.000 JN=LAP(L) 
90,000 JJ=JN-276 
91.000 X WRITE(108,201)II,JJ 
92.000 5:1. CONTINUE 
<_;>:3(-000 
94,,000 
95.000 

GO TO 7B 
II:::JX·-276 
.JJ::: . .JX····2/6 
WRITE(108,201)II,JJ 

98.000 C---- <DO 40> ----
9''i,OOO C 

100,000 
101,000 
102,000 
103.000 
:1.04.000 
10'.:i.OOO 
:1.06.000 
:1.07.000 
:1.08.000 
109.000 X 

7B DO 40 !(::.s:J., :1.0 
I.. I :::: I I 
NI::: I I 
I.. j ::: j ,J 

NJ::::JJ 
DO 36 l<Kl<===:1.,10 
KLNCKKK)=NLNCKKK) 
ILN(KKK)=NL.NCKKK) 

36 CONTINUE 
WRITE(108,202)NI,K,NLN(K) 

:!. :I. 0 • 0 0 0 2 0 2 F O Vi1 AT ( 2 >< , .-· N I ::: / ' I 4 ' 2 X ;1 I NL. N ( ,· ' I 2 ' ... ) :::: ,. ' I l) ) 

111.000 
112,.000 
:I. :l. :.s ,. 000 
:I. :I. 4 + 000 
1:t'.:i,000 X 

IFCNI.GE.NLNCK))GO TO 118 
I y "·" ~H 
Nl::sKI..N(~;) 
KL.N(!·{):::IY 
WRITE(108,203)NI,K,KLNCK> 

117.000 118 KK=CNI-1>*NI/2+KLNCK) 
1:!.8,000 DIK=DISTCKK)/60.0 
:1.19.000 X WRITEC108,161)KK,NI,KLNCK),DIK 
:1.20.000 16:t FORMATC'"KK=',I5,2X,'TRAVEL TIME BETWEEN',I5,1X,'AND',I5P1X, 
12:t¼OOO 
:l.22t()00 
12::5.000 
:I. 24. 000 
l:25t()OO >< 
l:26 ❖ 000 

1:2·7 ❖ 000 

IFCJ.EQ,1)GO TO 28 
IFCJ.EQ.N)GO TO 29 
T ,~1F: 1-..'== TF C J-·Q >+DI K 
WRITE(108,162)KLNCK),TARV 
GO TO 3B 

28 TARV=START+DIK 
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:1.30, 000 
1:31.000 X 
·I ··7. r) (' {' " 
.i . ...}.,.· .. ❖ .} J' . .} 

133 .. 000 
134.000 
13!5.000 
:I. 36,000 
137t-OOO X 
:I. 38. 000 
139.000 
140,000 X 
14:1..000 
142,000 
14:·5+000 X 
:1.44,000 
145,000 
:1.46,000 
147.000 
148.000 
149,.000 X 
:I. 50,000 
1~:i:1..000 
:l.'.::i2, 000 
:l.'.53.000 X 
1'.54. 000 

162 
:33 

~.iOO 
11.9 

Tr=\ RV== T F ( J -· l ) +DI I{ 
WRITE(108,l62)KLNCK),TARV 
FORMAT(2X,'TIME OF ARRIVAL 
IFCNLNCK).GE,JJ)GO TO 119 
L.YCl·()::::IL.NCK) 

NJ=LYCt,) 
WRITE(108,500)KiILN(K>,NJ 
FORMATC2X,'IL.NC',I2,')=',I4,2X,'NJ='sl4) 
KK=CILNCK)-1)*ILNCKl/2tNJ 

FORMAT(2X,'ILNC',I2,')=',I4,2X,,.NJ~',l4,2X,'KK=',I4) 
DKJ=DIST(KK)/lo.o 
WRITEC108,161)KK,NJ,ILNCK),DKJ 
Dl{::::D I I{+ IH, J 
IFCII.GE,JJ)GO TO 60 
L.. YL.===I... I 
L I = L. J 
L . .J::::L.YI ... 
WRITEC108,505)L.I,LJ 
FORrh'.irc2x, 'L.1,0,'; I..,h2X, ·'LJ=', 1 11 > 
KK=CLI-1)*ll/2tLJ 
DIJ=DISTCKK)/60,0 
WRITEC108,161)KK,Ll,LJ,DIJ 
X T ::: < D I t, +DI< J > .... DI J 

155,000 X WRITEC6,699)XT 
156,000 699 FORMATC2X,'XT=',F8,5) 
:L !:57 ~ 000 
:1.~:sa ... 000 
159.000 X 
160,,000 X 

DO 40 L==l ;I ;:i 
I F C T ti Fi 'v' • I... T • t: T C I ... ) ) TA R\1 ::: BT C L. ) 
l,J I~: I TI:. ( l () ~3 , :l 6 2 ) \•;; L N ( K ) , T ti R 1,} 
WRITEC:l.08,707)TARV,L,DUR(L),L.,ETCL.) 

:1.6:1.,000 707 FORMATC2X,'TARV~',F6.2,:I.X,'DURC',I2,')=',F5.2,:I.X,'ET(', 
162,000 *I2,')=',F6,2) 
163,000 
:1.64,000 
165.000 
166,000 X 

IFCCTARV+DURCL>>~GT,ETCL)>GO TO 40 
IFCHCJ-1),NE,0,0)TSCJ)=TSCJ-:I.) 
IF(J.EQ.N)TS(J)=END 
WRITEC:l.08,708)TARV,L,DUR(L.),DKJ,J,TSCJ) 

:I. 6 7 , 0 0 0 7 0 8 FORM(.'.) T C 2 X , ' TA i:;; \) ::·: ' , F 6 , 2 , 1 X , ·' DUE: ( ,. !' I 2 , ' ) :::: ' ,, F ~5 , 2 , 1 ;( , 1 D 1..:: J :::: ' , 
168.000 *F7.4,1X,'TSC',I2,')=',F6,2) 
:1.69,000 IFCCTARV+DUR<L>+DKJ).GT,TS(J))GO TO 40 
170,.000 X 
171,000 700 FORMATC2X,'DPC',12,1X,I2,')=',F6,4,1X,'APC,.,I2,')~',F6.4, 
:t72TOOO 
173.000 UPA=UPA+CDPCK,L)tAPCL.)) 
174.000 UPT=UPTt(DP(K,Ll*APCL)*XT> 
:1.75,000 X WRITEC108,166)UPA,UPT 
:1.76.000 40 CONTINUE 
177,000 C 
:I. "?t~ t 00()- C-·--· .. ·--
:l. 7fl, 000 C 
180.000 
181.000 C 

END <DD 40> 

GO TD 3~; 

182,000 128 DO 67 L.=l,276 
183.000 IF(IX.NE.L.>GO TO 67 
184,000 II=KAPCL) 
185,000 67 CONTINUE 
1B6,000 

lBB+OOO 

DO 69 !...==:!. ?276 
IF<JX,NE.L>GO TO 69 
.J,J::::1-{(\P ( L.) 

:1.89,.000 C \,JPITE(l08,,20l>II!,...l..l 
190,000 69 CONTINUE 
:l.\l:I. .ooo C 
:1.92,000 C---- <DO 90> ----
1'}3,.000 C 
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•,I• 
'1'• 

261.000 166 FORMAT(//,2X,'UPA =',F10.4,' AND UPT ~'sF10,4) 85 
262.000 90 CONTINUE 
263.000 C 
264.000 C---- END <DO 90> -------------------------------------------
265.000 C 
266.000 35 CONTINUE 
267,ooo c-----------~------------------------------------------------
268.ooo C END OF GRAND LOOP 
269.000 c------------------------------------------------------------
270.000 JOBN=JOBNtl 
271,000 O(JOBN)=UPA 
272.000 JOBN=JOBNtl 
273,000 O(JOBN>=UPT 
274.000 c------------------------------------------------------------
275.000 RETURN 
276,000 END 

l'r-:E Xl.,..!(iITEF;: 
;!<TY 

}r,: 

1.000 C 
2.000 
3,000 C 
4.000 C 
5,000 C 
1::.,.000 C 
7,000 C 

***********************************l************ 
SUBROUTINE WAITER 

************************************************ 
THIS PROGRAM CALCULATES THE AMOUNT OF TIME AN 
INDIVIDUAL SPENDS WAITING TO PERFORM A(:TIVITIES 

************************************************ 
8.000 COMMON/OBJECT/N,JOBN,0(15),HHC20),HC15) 
9.000 COMMON/IDLE/TI(15) 

10.000 c----------------------------------------------------
11.ooo J □ BN=JOBN+1 

12,000 WT=0.00 
13,000 DO 30 J=2,N 
14,000 IFCHHCJ).EQ.16,0)GO TO 30 
1~.5.000 
Jf:...000 30 

WT=WTtTI(J) 
CONTINUE 

17.000 O(JOBN>=WT 
18.000 c----------------------------------------------------
19.000 RETURN 
20,000 END 



l<E XCHOPPER 

1,. 000 
2.000 
::::❖ ooo 

4.000 
'.~j I 000 

SUBROUTINE CHOPPER 
CDMMON/ITER/ITRACK,IOBS,NTRACK,JOBN,0(40,200) 
COMMON/CRIT/ISET,NNOBJ,KKEYC40),NFILE~ITOT,NINF 
COMMON/RETAIN/KTRACK(200),0B(40,200),INOS,IHOLD 
COMMON/OBJPAR/NOBJ,MOBJ(40),KEY(~O>rKEY2C~O),NF1,NF2, 

6.000 • K1,K2,K3,K4,K5,FMT1(20),FMT2(20),FMT3(20),FMT4(20) 
6.100 COMMON/CHOP/HITS,NUMB,PRED,NOBS 
7.000 DIMENSION NULLC40) 
s.ooo r-------------------------------------------------------------
9.000 C SYSTEMATIC GENERATION OF CRITERIA SETS 

10.000 c-------------------------------------------------------------
11.ooo C VARIABLES: 
:l.2.000 C 
13,000 C 
14,.000 C 
:1.6.,000 C 
:1.7.000 C 
17.:1.00 C 
1/.200 C 
17,.j0O C 
1/.400 C 

K5 - MAXIMUM NUMBER OF OBJECTIVES 
NOBJ - NUMBER OF OBJECTIVES IN TEST SET 
NULLCI) - ELIMINATED CRITERIA IDENTIFICATION INDEX 
KEY2CI> ·- SEQUENTIAL COUNTER FOR OBJECTIVES 
PRED - PERCENT OF OBSERVED PATTERNS IN THF SET 

OF NON-INFERIOR PATTERNS 
NUMB - TOTAL NUMBER OF NON-INFERIOR PATTERNS 

FOR ALL INDIVIDUALS 
HITS - NUMBER OF INDIVIDUALS CORRECT 

:1.7.600 C NOBS - TOTAL NUMBER OF INDIVIDUALS 
18.000 c-------------------------------------------------------------
19t-OOO 
20 ❖ 000 

2:l i-000 

23.000 C 
24¼000 
2~5t-OOO 
26 ❖ 000 

2/.000 
2B,000 
29,000 C 

li..lRITE ( :!.08 I' 200) 
200 FORMATC//3X,72C:I.H-)/3X, 

37H NOBJ PRED NUMB 
, /3X,72ClH--)) 

FRED0°::(), 0 
PREDl::0 0,.0 
DO :!. Las: :1., !{'.'.'.i 
r-:.:EY2 ( L) ::::O 

1 NUL..L.(l...)c::() 

OBJECT I 1-.)FS 

30,000 C INCREMENT SIZE OF THE CRITERIA SET: 
31.000 r -----------------------------------
32.ooo NOBJ=O 
33,000 10 NOBJ=NOBJ+l 
33,100 NUMB=◊ 

33.200 HITS=O.O 
34,000 DO 20 I=l,K5 

::56,000 
37,000 

3?,000 
40 <· 000 ( .. : 
41,000 C 
42,000 r 
43.000 
44,000 C 
44,1.00 
4-4+200 
l}~:s¼ooo 

A?,000 

4? ., 000 

IFCNUI...L(I),EQ.1.) GO TO 20 

IF(KEY2CK),EQ,I) GO TO 20 
:!.'::i CONTINUE 

l'<E Y:2 C NOB.J >::::I 

SELECT NON-INFERIOR PATTERNS 

OBS::::NiJBb 
PF:ED::::HIT:3/0BS 
IFCPRED.GT.PRED1) GO TO 18 
NULL (I) :::::1. 

GO TD 20 
:i.8 Pl;:ED:!.=:PRE:D 

IL.1ss:I 
20 WRITEC1.08,108)I,IL1,NUL.LCl),PRED,HITS,NOBS,NUMB 

:!.08 FORMATC3I5,2F7.4,2I5) 
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~53.000 C 

~5t.. 000 C 
~5/,-000 C 
'.:iB. 000 
:5?.000 
60,000 C 
61-:000 C 

IFCPREDO,GE,PRED1) GO TO 1005 

SAVE BEST ADDED CRITERIA 

PREDO==F•F;:E D :I. 
KEY2(L1):::=Il...1 

OUTPUT OBJECTIVE SET 

WRITEC108,210)NOBJ,PRED,NUMB,CKEY2(J),J~1,N □ BJ) 

210 ~ORMATC3X,I51F10.4,2X,I5,15I3/(25X,15I3)) 
IF(NOBJ.LT.K5)GO TO 10 

c°):·5 ❖ 000 
(::1 4TOOO 
6~5.000 
.~:,6. 000 
6?+000 
,SB t- Ot.JO 

c-------------------------------------------------------------

69., 000 
·70 ❖ 000 
7:1..000 
'/2,000 
/:; ❖ 000 

1005 WRITEC:1.08,1010) 
1010 FORMAT(3X,72C1H-)/3X, 

, 40H NO IMPROVEMENT IN LARGER OHJECTJVE SFTS 
, /3X,'/2(lH .... )//) 

~-------------------------------------------------------------,~ 
F:ETU!~:N 
END 

87 



*E XSPLITTER 
*TY 

1.000 
1.500 
2.000 
3.000 
4.000 
5.000 
6.000 
7.000 
8.000 C 

SUBROUTINE SPLITTER 
COMMON/CHOP/HITS,NUMB,PRED,NOBS 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNr0(40,200) 
COMMON/CRIT/ISET,NNOBJ,KKEY(40>,NFII_E,IT □ T,NINF 

COMMON/RETAIN/KTRACKC200>, □ B(40r200),INOS,IHOLD 

COMMON/OBJPAR/NOBJ,MOBJ(40),KEY(40),KEY2(40),NF1,NF2, 
• K1,K2,K3,K4,K5,FMT1(20),FMT2(20),FMT3C20),FMT4C20) 

DIMENSION TITLEC1B>,ALPHC3,10) 

9.000 C *** ADD ALPH ARRAY ttt 
10.000 C 
11.000 c-------------------------------------------------------------
12,000 C 
13.000 C 

PROGRAM TESTS FOR PATTERN NON-INFERIORITY USING VARIOUS 
SUBSETS OF CALCULATED MULTI-OBJECTJVE CRITERIA 

14.000 c-------------------------------------------------------------
15.000 C 
16.000 C 
17.000 C 
18.000 C 
19.000 C 
20.000 C 
21.000 r 
22.000 C 
23.000 C 
24.000 C 
25.000 C 
26.000 C 

VARIABLES: 

K5 
NNOBJ 

NOBJ 
KEY(I) 

- MAXIMUM NUMBER OF OBJECllV[S FOR ANALYSIS 
- TOTAL NUMBER OF CALCUL~TED OBJECTIVE 

VALUES CNOBJ IN SNOOPER) [ MAX =40 J 
- NUMBER OF OBJECTIVES SELECTED FOR ANALYSIS 
- IDENTIFIES SELECTED OBJECTIVES 

CKEYCI)=l if selected, 0 if not; far I=l,40) 
MOBJ(I) - IDENTIFIES OBJECTIVE OPTIMIZATION 

Cl=maximize, ◊=minimize) 

KEY2CI) - SEQUENTI~l COUNTER FOR NOBJ IN SMOOPER 
KKEY(I) - SET FOR ANY INDIVIDUAL CKEY2(I) IN SNOOPER) 

27.000 
28,000 

~-------------------------------------------------------------~ 

NOBS=O 
29,000 C 
30,000 C INPUT FOR FIRST JNDIVIDUAL: 
31.000 r ---------------------------

88 

32.000 25 READCNF1,FMT1,END~68)IOBS,KHHN,KPNsNFILE,IGLO □ ,SThRT,END,ITOT 

33,000 NOBS=NOBS+l 
34,000 READCNF1,120)NNDBJ,CKKEYCil,I~1,NNOBJ) 
35.000 
36,000 r 
37.000 C 
38.000 C 
39,000 C 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 C 
51,000 C 
52,000 C 
53,000 
54,000 
55.000 
56,000 
57.000 
58.000 
59,000 
60.000 
61.000 

120 FORMATCI5,6(I7,5X)/C5X,6(I7,5X))) 

TEST FOR VALID CHOICE OF CRITERIA 

(IS CRITERION IN ORIGINAL SET? CKK~Y(I), NOT KEY2CI)) 
DO 40 1=1,N □ BJ 

DO 30 J=I,NNOBJ 
IFCKEY2(I),EQ.KKEYCJ))GO TO 40 

30 CONTINUE 
WRITEC108,210)IOBS,ISET 

210 FORMAT(//' ***INPUT ERROR***'/' INPUT CRITERIA NOT', 
* ' I.N ORIGINAL SET'/' OBSERVATION',14,' CHOICE SET',I4/) 

GO TO 1000 
40 CONTINUE 

IF(K4,NE,1) GO TO 45 

PRODUCE CRITERI~ SET HEADER 

WRITE(108,238)ISET 
238 FORMATC//1X,11C4H----)/' SPECIFIC~TION OF NON-INFERIOR' 

* ,, PATTERNS'/1X,1tC4H----)/4X,'CRlTFRIA SET N0,',13) 
DO 42 I=l,NOBJ 
II=KEY2(I) 

42 WRITEC108,240)1,CALPH(J,II),J~1,3) 
240 FORMAT(6X,I2,'. ',3A4) 

WRITE(108,242) 
242 FORMATC1X,11(4H----)) 



64.000 C ----------------------------------------
. 65,000 45 NTRACK=l 
66.000 KTRACKC1)=1 89 
67,000 CALL SHIFTER 

DO 50 .J::.0 :1. 1• NOB....! 
69.000 50 OBCJ,1)=0(J91) 
70,000 c----------------------------------------------------~--------
11.000 C READ ADDITIONAL. FEASIBl.E PATTERN □ B.JECTIVES AND 
72,000 r TEST FOR NON-INFERIORITY IN SR SWEEPER 
73.000 c-------------------------------------------------------------
74.000 DO 60 ITRACK=2,ITOT 
75,000 CALL SHIFTER 
76,000 NTRACK=NTRACKtl 
77.000 KTRACK<NTRACK>~ITRACK 
78,000 CALL SWEEPER 
79,000 60 CONTINUE 
BO, 000 C 
Bl,000 C 
82,000 C 
83,000 
84,000 
B~i.000 C 
86.000 C 

OUTPUT NON-INFERIOR PATTERNS 

IFCK3,EQ,O)CALL CHUCKER 
IF(IC3,NE,0) CM.!... HITTEF:<t<HHNd{F'N) 

INPUT A NEW INDIVIDUAL 
87,000 C ----------------------
88,000 GO TO 25 
89.000 c-------------------------------------------------------------
?0.000 (" COMPLETED FOF: h! .. L INDI 1)IDU()L.S 
91.000 C 

68 IFCK3.EQ.O) WRITE(108,310>ISET,NOBS 
310 FORMAT(//' END OF ANALYSIS FOR CRITFRI~ SET',14/ 

94.000 * I4,' INDIVIDUALS TESTED'/) 
95.000 1000 REWIND NF1 
96.000 REWIND NF2 
96,100 REWIND 54 
97.000 c-------------------------------------------------------------
98.000 RETURN 
?Sl. 000 END 

lE XSH I FTEF'. 
i¥-TY 

1.000 SUBROUTINE SHIFTER 
2.000 COMMON/CRIT/ISET,NNOB..J,KKEYC40),NFIL.EfITOT,NINF 
3,000 COMMON/ITER/ITRACK,IOBS,NTRACK,JOBN10C40,500) 
4.000 COMMON/RETAIN/KTRACKC500l,OB(40,500)~JNOS,IHOLD 
5.000 COMMON/OBJPAR/NOBJ,MOBJC40),KEY(40),KEY2C40),NF1,NF2, 
6,000 • K1,K2,K3,K4,K5,FMT:l(20),FMT2(20),FMT3(20),FMT4(20) 
7.000 c-----------------------------------------------------------
n.i)on r CONVERT THE OBJECTIVE ARRAY TO REFLECT ONLY THOSE 
9,000 C OBJECTIVES SPECIFIED FOR ANALYSIS 

10.000 c-----------------------------------------------------------
11.000 
:t 2 r 000 
1:3,.000 
l 4. 000 
:L!5t-OOO 
lc'i1000 

READCNF1,100)K,COBCJ,K),J=1,NNOBJ) 
100 FORMATCI5,6E12.4/(5X,6E12,4)) 

JJ::::!·'~EY2 ( J) 
20 O(J,K)=OBCJJ,K) 

F:ETUF:N 
END 



*E xr;1.1JEEPE1:;; 
*TY 

1 ❖ 000 

2 ❖ 000 

90 

SUBROUTINE SWEEPER 
DIMENSION DIFF(40),0BJC40),KIKC40) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBN10(40,200) 
COMMON/OBJPAR/NOBJ,MOBJ(40),KEY(40lsKEY2C40l,NF1,NF2,K1, 

• K2,K3,K4,K5,FMT1(20)1FMT2(20l,FMT3C20),FMT4(20) 
COMMON/RETAIN/KTRACKC200),0B(40,200lslNOS,IHOLD 

3.000 
6.000 
6.100 
7.000 
8.000 c-----------------------------------------------------------
9,000 C 

10,000 C 
11,000 C 
12.000 r 

CbMPARE EACH OBJECTIVE FOR EACH PATTERN. 
ANY PATTERN THAT RANKS HIGHER ON AT LEAST ONE 
OBJECTIVE IS CONSIDERED NON-INFERIOR. ANY PATTERN 
SCORING LOWER THAN ANY NON-INFERillR PATTERN ON EVERY 

13.000 
14,000 
15.000 
16.000 

C OB.JECTil..!E IS EL.IMIN(-1TED FF;:OM THE f3(Ji .. UTIDN t:-ET ., 
c-------------------------------------------------------------

1~ nnft ~/ov0V 

18,000 
19.000 60 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 6 
26.000 
27.000 
28.000 65 
29.000 
30,000 
31.000 
32.000 
33 ~ ()()() 
34.000 
35.000 
36,000 
37.000 
38.000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 

(::; 
\,! 

70 

/1 
"i 

C) 
I 

;-51 ,.ooo 10 
52,000 
53.000 
54,000 
55.000 
56.000 
57,000 11 
58,000 
59.000 12 
60.000 13 
61,000 
62.000 

1 •.• ·I .... •····.,. 
DO 60 J:::::l. ,,NOBJ 
□ BJ<Il=OCI,ITRACKl 

OB(I,NTRACKl=OCI,ITRACK) 
CONTINUE 
IF(ITRACK.NE,2lGO TO 6 
l NOS= I TF:(.:1CK· .. · l 
I NOT= I NOS-· :I. 
L.Mc.::0 
GO TO f: 
IFCLM.NE.l)GO TO 8 
DD 65 I=-0 :I. ')NOB . ...! 
OBCI,IHOLDl=O(I,ITRACK> 
CONTINUE 
KTRACKCIHOLDl=ITRACK 
NT F;: AC r, :::: I H Cl L. D 
L.M::::O 
IF(J.GT.INOSlGO TO 22 
DO 7 0 I :::: 1 9 NO Ei , .. i 
DIFFCI)=OBJCI)-DB(I,J) 
CONTINUE 
I=:I. 
EPS=0.00:L*OBCI,J) 
IFCCABSCDIFFCI))),LT.EPS)DIFFCI)=O.O 
II=r(EY2CJ) 
IF C DI FF C I ) , GT • 0 ., 0 , ti ND , MO :r: J C I I ) • f::. Cl , 1 ) G (J TO 9 
IFCDIFFCI),LT.O.O.AND.MOBJ(II),EQ,O)GO TO 9 
IFCDIFFCI).EQ,O.O)GO TO 10 
l'drU I) :::O 
IFCI.EQ,1)GO TO 13 
IF(KIKCI-1),NE.2)GO TO 12 
GD TO 1:f.; 
Kir{(!):::1 
IFCI.EQ,:l.)GO TO 13 
IF(KIKCI-l>,NE,2)GO TO 12 
GD TD :1.3 
r(Ii·,; (I) ::2 
IFCI,EQ.:l.)GO TO :1.3 
IFCKIKCI-1).EQ.2)GO TO 13 
IFCKIKCI-ll,EQ,l)GO TD 11 
I< I K ( I ) :::: 0 
GO TO :!. 3 
KIKCI)=1 
GO TO 13 
IFCKIKCI).NE,KIK(I-1))GO TO 17 
IFCI,EQ,NOBJ)GO TO 14 
I:::: J + :i. 
GO TD 4 



65.000 LM=1 

68.000 15 
6'?.000 
70 ,. 000 
?:I .• 000 
-·· '1 " .. , {' 
/ ,\".. V tJ 1-..J .) 

74.000 

76,000 
77.000 
78.000 
79.000 
BOvOOO 
81.000 

B4-:-000 
B5'"000 
B6.000 41 
B7<-◊00 

BB.000 
B9,000 
90.000 
<.?:i.+000 
?2 i• 000 
(r1. ooo 
?4,000 

·1 ·7 
••• .I 

20 

IHOL.D 00=INOS+:!. 
GO TO 20 
IFCJ.NE.l)GO TO 18 
NT F:t1CK 0-=N T Rt,Cl<-·· :I. 
no :1.6 L.==:J.,IND!:i 
DO 16 I==lYHOB,I 
OB(I,L>=OB(I,L+1> 
CONTINUE 
DO 40 L===:J., INDD 
KTRACK(L)=KTRACK(Lt1) 
CONTINUE 
INOS=INOS····:1. 
GD TOD 
NT R hCK===N T Rt,Cl-~ ···· :l. 
DO 19 f'i::::J,IMO:~:. 
DO 1. ·=? I === l , N Cl B .J 
OBCI,M)=OBCI,Mtl) 
CONTINUE 
DO 4 :l. M:::: . .J, I NOf.; 
KTRACK(M)=KTRACKCM+1) 
CONTINUE 
IF(J.EQ.INOS)GO TO 78 
I NOS:::: I NO~:,-·· :I. 
GO TO B 

78 1...M==l 
I HOL.D:::: I N0!3+ :l. 
GO TO 20 
J===Jl l 
GO TO a 
IN0\3::::J:NOS+:l. 

97 '"000 END 
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:E XCHUCl<Ef;; 
:TY 

1.000 
2.000 
:3 to 000 
4.000 
6,000 
7.000 
8.000 
9.000 

10,000 
11.000 
12.000 
13,000 
14.000 

SUBROUTINE CHUCKER 
COMMON/BANK/N,AHC12),AHHC12),IMPC12>rJFREQC12>,KNOW(12), 

• LOC(12),M(12),TTC12),TAC12),Tl(12),TSC12),TD(12),TFC12) 
COMMON/ITER/ITRACK,IOBS,NTRACK,JOBNrlJC40,200) 
COMMON/RETAIN/KTRACK(200),0BC40,20Q),INOS,IHOLD 
COMMON/OBJPAR/NOBJ,MOBJ(40),KEY(40),KEY2(40>,NF1,NF2, 

, K1,K3,K1,K5,FMT1C?0)1FMT2(20),FMT3(20),FMT4(20) 
COMMON/CRIT/ISET,NNOBJ,KKEY(40),NFII_ErITOT,NINF 
DIMENSION ALPHC40,3) 
~ATA ((ALPH<I,J),J~1,3>,I=1,6)/'TRAV','FL T','IME ', 

*'COMP','LEXI','TY ','WAIT',' TIM','E ','SLAC', 
*'K TI','ME ','FLEX','IBIL','ITY ','TIME',' AT , 
*'HOME'/ 

15,000 c-----------------------------------------------------------
16.000 C SR REMOVE IDENTIFIFD NON-INFERIOR PATTERNS BASED 
17.000 C ON VARIOUS MULTIPLE CRITERIA SETS. THE AHSOCIATED 
18.000 C PATTERN SPECIFICATIONS ARE OUTPUT BELOW. 
1?.000 c-----------------------------------------------------------
20.000 C 
21,000 
22.000 
23.000 
24,000 C 
25.000 
26.000 
2'.7~0()0 C 
28.000 C 
29.000 
30,000 
3:l..000 
?i2 ❖ ooo 

33,000 C 
34.000 C 
35,000 
:.2;6, 000 
37t-OOO 

READ PERSON LABEL FROM PATTERN DATA 
READ<NF2,FMT1)IOBS,KHHN,KPN,NACT,IGI_OO,START,END 
DO 5 NF=22,23 

5 WRITECNF,FMT1)10BS,KHHN,KPN,NACT,IGLOO,ST~RT,END,I~OS 

WRITEC23,205)NOBJ,CKEY2<I>,I~1,NOBJ) 
205 FORMATCI5,6CI7,5X)/(5X,6<I7,5X))) 

PRINTED HEADER 
WRITE(:l.08,100)IOBS,INOS,NFILE 

100 FORMAT(/5X,1:l.(4H----)/3X,' INDIVIDUnL',I3,' HAS',I4, 
t' NON-INFERIOR PATTERNS'/3X,' CPROGRnM HAS',I2, 
* ' PLANNED ACTIVITIES)'/5X,11(4H----)) 

SELECT NON-INFERIOR SOLUTIONS 
DO 50 J:=1,INOS 
NINF::::l<Tr;:i~lCI<( I) 
C(.~LL PI..UC!·{ER 
WRITEC22,2:l.O)IOBS,I,N,NINF 

2:l.O FOF:M1'.:iTC4I'.'5> 
IFCK1.NE.O.OR,K2.NE.O)WRITEC108,105)10BS,I,NINF 

105 FORMAT(/' INDIVIDUAL',13,' NON-INFERIOR PATTERN', 
* 14,' FEASIBLE PATTERN',14/18C4H----)) 

IF(K1.NE,O)WRITE(108,:l.:l.0) 

92 

38.000 
39,000 
40,000 
4:l..000 
42,000 
43,000 
44,000 110 FOF:Mt1T( ... I I' ,,'.:iX,, 'f.~CTIVITY'. ,6X,' I TF:t-~l.,.1FL. ! ',t.X, 'TEMl:'DRf.\L' :' 
45.000 
46,000 
47.000 
48.000 
ll<_?;-()()0 

'50-,000 
~:;1.;-000 
52.000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60.000 C 
6:l..000 C 
62 (- 000 

•' SPECIFICATIONS i ',5X,' I'/' I l ',19(1H-),1H! ,10(1H-), 
.. , lHl,~~:;::,(:l.H····),1Hl,:iX,1H!./,. I f',,'ND TF' IM FF: i<~-1 ZDNEIMDDE',, 

TIMEit1F:F:I 1.'t1I .. IDI .. E '.::::Ti:·1F:T L.E:NGfH FINI:::.H! I'/' 1--·,, 
f 2'.5 ( ::~:H•···---··~) =' 2H··-- ! ) 

DO 30 J:::::L ,NN 
IF(K1.NE.O)WRITE(:l.08,1:l.5)J,AHCJ),AHHCJ),IMPCJ),IFREQCJ), 

• KNOWCJ),LOCCJ),MCJ),TT(J),TACJ),TI(J),TSCJ),TD(J),TF(J) 
L~ R I TE:: C 1 ~5 ,, :I. :I. 6 ) J , t1 H ( J ) , ,::1 H H ( J '.1 , I MF' C .J ) :: l F RE l} C J > , I< NO ~,.I ( J > , L. 0 C ( J ) :, 

• M(J) ,TT(.J) ,T(..':(J) cTI(J) ,.-TS(..J) ,TD(J) !,Ti:··,:)) 
30 CONTINUE 

115 FORMAT(' ! ',12,' i ',12,4I3,I~,' I 'rl3,F6.2,' I ',5F7,2, 
• ' I ', 5X,' I ') 

116 FORMATC2(2X,I2>,4I3,2(14,1X),F5,2,2X,5F7.2) 
IF<K1.NE.O)WRITE(108,:l.18) 

:l.:l.8 FORMATC1X,19(4H---->,2H--> 

OUTPUT ASSOCIATED CRITERIA 
IFCK2.EQ.OlGO TO 40 



.~,6.000 

6B.OOO 

)'O ~ 000 

?~? v 000 
'73.000 
74.000 
'?~:i.000 C 
76.000 C 
77'"000 C 
'?B.000 
·_79 i- 000 
80.000 

DO 3~i J::::1, MOBJ 
II::::1·;;1::Y2(J) 

35 WRITE(108,125)J,C0LPHCII,Kl,K~1,3)p0(J,NINF) 
125 FORMATC16X,I2,1X,3A4,F9.2) 

WRITE(:I.Ofl,130) 
130 FORMATC16X,:l.2(2H--)) 

40 WRITE(18,220lNINF,COCJ,NINF),J=1,NOBJ) 
220 FORMATCI5,8F9.2) 

!:.iO CONT I NUE 

INSERT ON F:22 KEY TO IDENTIFY END OF INDIVIDUAL 

v.Jf~ I TE< 22, '.;:.~50) 
250 FORMAT(' 9999') 

F:ETUF;:N 
B:L,.000 END 

:1..000 
::;.~ ❖ 0 {) 0 
:·5+000 

SUBROUTINE HITTERCKH,KP) 
C □ MMON/RETAIN/KTRACK(200),0BC10,200),INOS,IHOLD 
COMMON/CHOP/HITS,NUMB,PRED,NOBS 

4.000 c-------------------------------------------------------------
'.:,'.i.000 C INCF:Er'\ENT THE N(JMBEf;: OF HIT:::: CtiN Dt::C! .. lf~t,NCE DF THE 
6.000 C OBSERVED PATTERN IN THE NON-INFERIOR SUBSET> AND 
7 • 0 0 0 C T HE T O T ti L. NUMB t=: I~: D F NON -- I NF E F;; I n F: F" ti T TE I? NS • 
B.000 C (INPUT OBSERVED PtTTERN FROM F:54) 
9.000 c-------------------------------------------------------------

10.ooo READ(54,100)KHHN,KPN,INT 
llvOOO 
12.,000 

:1.4.000 
:l.~i.000 

17.000 
:1.B,000 

100 FORMATC5X,215,20X,I5) 
IFCKHHN.NE,KH ,DR. KPN.NE,KP)GO TO :1.005 

NUMI:l::::NUMB+INOS 
DO 20 J::::l,INOri 
IFCKTRACK(l),EQ.INT>GO TO 30 

20 CONTINUE 
PETUF-:N 

19.000 30 HITS=HITS+l,O 
20.000 RETURN 
2:1.,000 c-------------------------------------------------------------
22.ooo 1005 WRITE(108,1006)KH,KP 
23,000 1006 FORMAT(/3X,40H*** ERROR -- INCORRECT INPUT ON UNIT 54 
24.000 • /6X,:l.1H CHOUSEHOLD,I5,5X,7H PERSON,I5,1H)/) 

STDF' ~.:i 
END 
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>r:TY 

1,000 SUBROUTINE PLUCKER 
2.000 COMMDN/BANK/N,AHC12),AHHC12>,IMPC12)sJFREQ(12),KNOWC12), 
3.000 • L.OC(l2),M(:l.2);;lTC12),,Tt,C:l.2),TIC12),T:3(12),TDC:l2)!,TFC:l.2) 
4.000 COMMON/CRIT/ISET,NNOBJ,KKEYC40),NFILEsIT □ T,NINF 

4.100 DIMENSION APC12),TPC12),SJ(12),TNC12),RHC:l.2),TH(l2),DHC12) 
5.000 c-------------------------------------------------------------
6<-000 C SELECT INPUT PATTERN TYPE 
?.ooo c 
a.ooo IF(NFl.NE.16) GO TO 60 
9.000 c-------------------------------------------------------------

10.000 C INPUT FEASIBl.E PATTERN DATA FOR NON-INFERIOR PATTERNS 
11.000 c-------------------------------------------------------------
12.000 
:t:3.000 
14.000 

16.000 
:l.?.000 
:1.B.000 

20,000 
::21.000 C 

25 READ(NF2,:l.05,END~1005)IOBS,KHHN,KPN1KK,N 
10;:i FORM1:1T ( ~.iI~i) 

IF(IOBS.EQ.9999)80 TO 1010 
DO ;:.:iO .J::: l ,, N 

50 READ(NF2,115)K,AH(.J),AHH(J),IMPC.J),IFREQC.J),KNOW(.J), 
• L. 0 C ( .J ) , M ( J ) , T T ( J ) , T (:1 ( ~.I ;, , T I ( .J ) ;, T S ( .J ) , T D ( J ) , T F ( J ) 

115 FORMATC2(2X,I2),4I3,2(I4,:I.X),F5.2,2X,5F7.2) 
IFCKK.EQ.NINF) RETURN 
GD TO 2~5 

22.000 1005 WRITEC108•205)NF2,KHHN,KPN 
23.000 205 FORMAT(//' *** EDF ON UNIT ',I3,3Htt*,5X,'(HOUSEHOLD ', 
24.000 • 15,' INDIVIDUAL ',15,:!.H)//) 

26.000 l010 WRITE(:1.08,2:1.0)KHHN,KPN,NINF 
27.000 2:1.0 FORMAT(//' *** DATA ERROR ***',6X,' (HOUSEHOL ',I5,3X, 
2B,OOO • 'INDIVIDUAL ',I5,1H)/6X,'NON-INFERIOR PATTERN 'rJ5//) 
29,000 STOP 4 
30.000 c---------------------------------------~---------------------
31,000 C INPUT GRO □ PED PATTERN DATA 
32.000 c-------------------------------------------------------------
32.100 C READ(NF2) INDIVIDU~L HEADER·-- SR CHUCKER 
33,000 60 READCNF2,105,END=1025)NFEAS,NA,NCHAR,N 
:34,000 C (NFEr'.'1S .,,, NO. OF FEr'.'1SIBI .. E p(.,:TTEF:NS f.'.(:iP!3 1:il;'.E BtiSED ON) 
35,000 C CNA = PLANNED ACTIVITIES NCHAR ~ CHhRACTERISTICS) 
36.000 C CN '"' NUMBEF: (JF f~EPRESENT(1TI 1)E: P1\TTERNE:;) 
36.,100 :[::::J. 

37.000 65 READ(52,:l.20)KG,MINHAP, 
38.000 • (AP(J),TP(J),SJCJ>,TNCJ),TT(J),TI(J),TSCJ),TD(J),M(I), 
3B.100 • RHCJ>,THCJ),DH(J),LOC(J),AHHCJ),IMP(J),AHCJ),J~l1N~) 
39,000 120 FORMAT(2I4,4F3.0,2F5,2,2F6+2,2F3.0,2F5.2,2F5.0,2F3.0/ 
40,000 • C8X,4F3.0,2F5.2,2F6,2,2F3.0,2F5,2,2F5,0,2F3.0)) 
-4:1. ❖ 000 IF(KG,EQ,NINF) RETURN 
42.000 I=I+:I. 
43,000 GO TO 65 
44.000 c-------------------------------------------------------------
45,000 1025 STOP 
46.000 END 
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APPENDIX B 

WINDHAM CODING FORM 



..... 

CODING MANUAL 

1979-80 WINDHAM REGIONAL SURVEY RESULTS 

Transportation Institute 
University of Connecticut 

Storrs, Connecticut 

Note: This manual was developed as a part of the work conducted on UMTA 
University Research and Training Grant CE-11-0001. It is intended 
as assistance to the user of the data tape of the home interview 
survey results. The manual itself is privileged information and 
is not intended for publication. Users are advised that the 
information on the data tape was collected with the understanding 
that it would be held in strictest confidentiality and would be 
used in aggregate form only. 
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Card Type 

Col. 1 -

Cols. 2-3 

Cols. 4-7 

Cols. 8-10 

1 - Household Information 

Card type 

-

-
Interviewer number 

Sample number 

Town number 

Town 

Ashford 

Chaplin 

Columbia 

Coventry 

Hampton 

Lebanon 

Mansfield 

Scotland 

Willington 

Windham 

Col. 11 - Race 

1 = White 

2 = Black 

3 = Hispanic 

4 = Other 

Cols. 12-15 - Time began interview 

Cols. 16-19 Time ended !~terview 

Number 

801 

804 

703 

704 

806 

607 

707 

811 

713 

.814 

Col. 20 - Statement of voluntary participation 

1 No 

2 Yes 
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Col. 21 - Day of week for which infonnation is reported 

Cols. 22-25 Month and day for which information is reported 

Cols. 26-27 - Seating capacity for auto number 1 

Cols. 28-37 - Seating capacities for autos number 

Cols. 38-45 - Seating capacities for vans number 1 

Cols. 46-51 Seating capacities for trucks number 

Cols. 52-53 - Motorcycles 

Cols. 54-55 - Seating capacity of other vehicles 

Cols. 56-57 - Blank 

Col. 58 - Income category 

Col. 59 

1 = Under $6,000 

2 = $ 6,000 $ 9,999 

3 = $10,000 $14,999 

4 = $15,000 $19,999 

5 = $20,000 - $24,999 

6 = $25,000 and Over 

Physically handicapped 

2 through 6 

through 4 

1 through 

2 

3 

"Are there any physically handicapped persons in this household 
who would need special assist'ance in traveling to and from 

- activities?" 

1 = No 

2 = Yes 
-~ls -:,-2--7-3 - l~< C7cc~ ::I 

Cols. 74-75 Interviewer num er 

Cols. 76-78 - Questionnaire number 

Cols. 79-80 - Card sequence number 
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.... 

Card Type 2 -- Person information 

Col. 1 - Card type 

Cols. 2, 11, ... , 65 - Person number 

1 to 8 

Cols 3, 12, ... ~ 66 Sex 

1 ""Male 

2 = Female 

9 = Student 

Cols. 4 and 5, 13 and 14, 67 and 68 - Age 

_C_o_l_s_._6_an_d_7--<-, _1_5_a_n_d_l_6_,,_, ___ 6_9_a_n_d~ __ 7_0 - Educ a ti on 

Cols. 8, 17, ... , 71 - Driver? 

1 = No or Not . applicable 

2 = Yes 

Cols. 9' 182 ... , 72 Employed? 

1 No or Not applicable 

2 .- Yet, 

Cols. 10, 19, ... , 73 - Relation to respondent 

1 = Husband 

2 = Wife 

3 = Child 

4 = Parent 

5 = In-law 

6 = Grandparent 

7 = Grandchild 

8 = Other relative 
✓ 

9 Unrelated individual = 

Cols. 74-75 Interviewer number 

Cols. 76-78 - Questionnaire number 

Cols. 79-80 - Card sequence number 
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4 

Card Type 3 Activity Information 

One of these cards is completed for every activity. 

Col. 1 Card type 

Cols. 2-3 Number of activities in tour 

Cols. 4-5 

Cols. 6-11 

Cols. 12-17 

The activity card for the first activity in any tour is also 
used to indicate the number of activities in that tour. For 
any activity except the first, this field is coded 00. 

Type of activity 

1 = work 

2 = theater, movie, etc. 

3 = spectator sports 

4 = participatory sports 

5 ... otrer recreation 

6 = .g.ro~ary,'(sma.11 item shopping, banking, post offic~} 

7 = clothes, appliance shopping 

8 = other shopping 

9 = church 

10 -· school 

11 = after school activity 

12 = voluntary association 

13 = public meeting 

14 = restaurant 

15 = medical, dental, legal appointment 

16 = ret_urn 9-om~, 
f7 f· < lt."1,, / a~,T' 
l'.8 = other -
1.:2,i == '({) ~"'t\_ /] '-/'-

. 14 =- l' ..j...~ 
Origin 

Six digit code for node closest to origin of trip to the 
reported activity 

Destination 

Six digit code for node closest to the location of the 
activity 
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Cols. 18-21 - Time started for activity 

24-hr time at which traveler left previous activity to go to 
this activity 

Cols. 22-25 Time arrived at activity 

Col. 26 Frequency of activity 

1 = Daily 

2 = At least once-a-week but not daily 

3 = At least once-a-month but not weekl¥ 

4 = Less than once-a-month 

Cols. 27-28 Mode of transportation 

1-14 = Household private vehicle number 

15 = Passenger in private vehicle from another household 

16 = Publicly-owned automobile (state or l·ocal government) 

17 = Public transportation 

18 = Company-owned vehicle 

19 = Walked 

20 = Other 

Cols. 29-30 - Number of other persons from this household on this trip 

Cols. 31-32 Number of other persons from another household on this trip 

Cols. 33-36 Earliest time could leave home to go to this activity 

100 

This question was asked only for the first activity in a tour. 
For all other activities this field will be blank. 

Cols. 37-40 - Latest time could return home. 

This question was asked only for the return home activity. 

Cols. 41-44 - Starting time for activities with a fixed starting time 

Cols. 45-48 - Ending time for activities with a fixed ending time 

Cols. 49-51 - Time willing to wait at activity before starting activit~ 

Cols. 52-54 Time willing to wait at activity after completing activity 

Cols. 55-59 Importance, flexibility, etc. as indicated by answers to 
questions listed below: 



1. How important do you think this activity is for the well-being of 
your household? 

1. Very important 4. Unimportant (not important) 
2. Important 5. Don't Know 
3 Relatively unimportant 0. Not Applicable (Return home) 

2. Would it be possible for this activity to have occurred on a 
different day? 

1. Yes 9. Don' t Know 
2. No 0. Not Applicable (Return home) 

3. Would it be possible to complete this activity at a place closer 
to your home? 

· 1. Yes 
2. No 

9 • Don I t Know 
O. Not Applicable 

4. Which of the following best describes the reason for traveling a 
longer distance to complete this activity? 

1. Personal desires. 
2. Lower costs of products or services. 
3. Better selection of products or services. 
4. Traditional place to go. 
5. Activity was part of a series and not too far out of the way. 
6. Shared ride with someone who wanted to stop there. 
7. Served by mass transportation or other public motor vehicle. 
8, Other (Explain) ________________ ......,. ____ _ 
9. Don't Know.· 
.0. Not Applicable:(Responses 2, 9, and O to question 3). 

5; How long ahead of time did (you/they) know that this activity 
would occur? (Interviewer code) 

1. No advance knowledge of time. 
2. Less than one hour. 
3. One to two hours. 
4. Two to four hours. 
5. Same day but over four hours. 
6. 24 to 48 hours. 

_7. Over 48 hours but less than one week. 
8. Over one week. 
9. Don' t Know. 
O. Not Applicable (Return home). 

Col. 62 - Person-number 

Col. 63 - Serve passenger?_ 

1 = Yes, 2 = No 

Col. 64 - Accompany driver? 

l = Yes 2 = No 
~\. '-5"-L! P. C...T'0 rt-<;, ou.~A"t"°l,J 

=t2.~ ~ . ti Ail,-C",,.u.e,_ C.-,..._"-\ 
Cols. 74-8 - Sequence number as on card type 1. 
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Card 

Col. 

Cols. 

Cols. 

Cols. 

Type 4 Responses to Scenario Questions 

1 Card type 

.2, 5, 8, 53 Rider 

3, 6, 9. 54 Driver 

4, 7, 10, ... 55 Child 

These cards indicate the respondent's willingness to participate .i~ a 
ridesharing program as a rider, a driver or allowing his child under 
12 years of age to participate. There were 18 different scenarios 
described as indicated on the following two pages. Responses are 
coded according to: 

1 = No 

2 = Yes 

3 = Don't Know 

4 = Not Applicable 

Cols~ 74-80 Sequence number as on type 1. 

7 
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APPENDIX C 
.. 

SMOOPER SAMPLE OUTPUT 



CHAINING BEHAVIOR IN URBAN TRIP MAKING 

CHP1INS 

* Complex Household Activits INteraction Simulator* 

·.J; 
"I'· Module t 3B -- BLOOPER 

(Version BLOOP:B Jan,,1983) 

C Cl m P u t c~ t :i. o n o f I n d i v i d u a l C h o i c: <'-' S ('-' t 
Activits Pattern Decision ObJectives 

W.W.RECKER M.G.MCNALLY G.S.ROOT 
* >r: 

********************* BLOOPFR ********************** 

* INDIVIDUAL 1 
PLANNED ACTIVITIES 
HOME L.OCr1TION 
TF:f.'.l 1)EI... Dt.Y \:::Tr➔ PT 
Tl~:(.~l)EL. Df.:1Y END 

10.00 ;t: 

** OBJECTIVES WILL BE COMPUTED FOR 
32 FEASIBLE PATTERNS) 

HDUSEHIJL.D :;6 I ND I 1) I DUf.1L. l 

1 REPRESENTATIVE PATTERNS 

1 FEASIBLE PATTERN 
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I tiCTI 1JITY I TRr.'.Jt)EL. I TEMPOF{fil.. i?.F·FCIFICt-1TIONS I TIME l 
l-------------------l----------!-----------------------------------1 rR □ MI 

I !NO TP IM FR KN ZONEIMODE TIME!ARRIVAL IDLF START LENGTH FINISH! HOME\ 
l----------------------------------------------------------------------------1 

1 I 2 6 1 2 6 256 I 1 .OB I 10,67 .OO 10.67 1.00 11.671 5,001 
I 2 l 1 1 2 2 8 258 I 1 .17 I 11.83 ,67 12,50 2,00 11.50110.001 
I 3 I 3 16 0 0 0 263 ! 

TF~r::1 1.JEL. TIME 
l,JtilT TIME 
T lME t-iT HDME 

POTl::.NTihL. 
P(.iTTEfiN 1:;:ISI< 

ACTI 1)ITY 

• 2:7_;001::+oo 
.6"/00E+OO 
.1992E+02 
,71.t101::+oo 
❖ OOOOE+OO 

i ,. 

., 1700E-l-OO 

.OOOOE+OO 

.2073E+oo 

.,2000[+01 

1 

:i..00 1.9.001 t001 

.ooooE+oo .OOOOE+OO .OOOOF+oo 

.,()OOOE+OO 

,OOOOE+OO 

2 FEASIBLE PATTERN :l.O 

TEMP □ RnL SPECIFICATIONS TIME! 
1-------------------1----------l-----------------------------------i FROM! 
!NO TP IM FR KN ZONE!MODE TIMEIARRIVAL IDL.E START LENGTH FINISH! HOME! 

:---------------------------------------- -----------------------------------1 



l .•:., I ·-..• .!. \..' 

2 6 ·! 
.L 

4 -Z ·1 L 
., . .' J. \._• 0 0 

.!. 

1 
l 

,08 
.OB 

15.83 
:l. 6, 91 

vOO 
1.0·? 18,00 

1.00 
1.00 

16,831 
19,001 

• -.., .. .,' l 04 
5,001 

,00! 

PATTERN 10 OBJECTIVES 

·ri:rntJEL TIME 
l,Jt,IT TIME 
TIME t1T HOt1iE 
POTENTI?~L 
P(~TTERN F:IS!-'; 

.1.:SOOE+OO 

.OOOOE+OO 
• '.20;-50E-H)2 
.:l.571Et0l 
,1000E+O:t 

·> 1 ?OOE +oo 

,OOOOE+oo 
• 4t,l 4E+oo 
,1000E+01 

,OOOOE+OO ,, OOOOE+OO ,l?OOE+OO 

,OOOOE+OO 

,OOOOE+OO • (lOOOE+OO 

HOU~:.EHOI .. D INDIIJIDUAL 1 3 FEASIBLE PATTERN 13 

ACTIVITY TRAVEL TEMPDRAL SPECJFICATlONS TIME! 
l-------------------l----------1-----------------------------------I rR □ MI 
IND TP IM FR KN ZONE!MODE TIME!ARRIVAL JDLF START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------l 
1 1 4 :2 2 8 258 :t .17 12,50 .oo 12.50 2.00 14.50!]0.00! 
2 2 6 1 2 6 256 1 .17 14.6? .oo 14.67 1.00 15.671 5,001 
3 0 16 0 0 0 '.263 1 .08 15.75 .oo 1~.75 2.17 1?.92! .001 
i~ 3 lt., 0 0 0 2.,s:.3 l .08 :l.8,00 .oo :l.B.00 :t.oo 19.00! ,001 

PATTERN 13 OBJECTIVES 

TF:(:i 1)EL. TIME 
liJr=iIT TIME 
TIME f~1T HDME: 
POTENTir=1L 
Pt1TTEF:N f<ISt( 

• :2;:iOOE+oo 
.OOOOE+OO 
., :20~.:iOE+0'.2 
,.:l.J42E+O:l. 
+lOOOE+Ol 

,l?OOE+OO 

-,OOOOE+oo 

.OOOOE+oo 

,OOOOE+oo ,OOOOE+oo .BOOOE-01 

-~ OOOOE+OO .,OOOOE+oo 

HDUSEHDLD 1 i FEASIBLE PATTERN :1.7 

ACTIVITY TRAVEL TEMPORAi... SPECIFICATIONS TIMEI 
l-------------------!----------1-----------------------------------l rROMI 
IND TP IM FR KN ZONEIMODE TIMEIARRIVAL JDL.E START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------I 
:I. 1 4 2 2 8 258 

3 16 0 0 0 263 
0 16 0 0 0 263 
2 6 l 2 6 256 
0 16 0 0 0 263 

PATTERN 17 OBJECTIVES 

Tl:~(1t)EI... TIME 
i,,,!1:'.JIT TIME 
TIME (iT HOME 
i='DTENTit,L. 
Pt1TTEF.'.N F:If]!,; 

HOUSEHOI...D 

• 3~rnoE+OO 
.00001::+oo 
.2042E+02 
,.14:39E+OJ. 
., l OOOE+O :I. 

l 
:I. 
l 
l 
l 

• t7 ..... • oo . .::. 

• 1? :I. + () () 

.08 :l. 9 ., 08 .OO 1 1?.0B • 9:1. 
t-08 20 t- 08 tOO 2<:,~.0B 1 • 0() 

~os .oo 21.:1.6 • 00 

.:t700E+OO + 0 0 0 0 E + (i 0 .OOOOE+OO 

t- ()OOOE+O() 
.4041E+oo 
¼:lOOOE+Ol 

.OOOOE+OO 

., OOOOE+OO ., OOOOE+oo 

:1.4 + ~:50 I :to ,, 00 I 

1 9 • 00 I .oo I 
·-) (\ 
.,:. \I .oo I • 00 I 
:~ l • 0 :'.3 I c:· t-00 I ... J I 

,, 00 I • 00 I 

~BOOOE-·01 

:I. 5 FEASIBLE PATTERN 

TEMPORAL SPECIFICATIONS TIME! 
!-------------------l----------1------------------------------------! FROM! 
IND TP Ih FF~ KN ZONEIMD\:IF. TIM[ltiF:F:I 1)t1I... ID! .. E ::\Tr21F:T LENGTH FINI::.:,HI HDMEi 

1----------------------------------------------------------------------------! 
1 2 A 1 2 6 256 :l. 1.00 11,671 5.001 
..... 



PATTERN 23 OBJECTIVES 

Tl??:1 1-.JEL TI ME 
l1U:iIT TIME 
TIME 1:'.\T HOME 
F'OTENTit-1L 
Pr~1TTEF;N r~:ISr{ 

.1600Et00 
'"6700E+oo 
• 1 S)B4E+02 
.7140E+OO 
.OOOOE+OO 

.:t?OOE+OO 

.,OOOOE+OO 
,2073E+OO 
.,1000E+O:l 

.OOOOE+OO • OOOOH·OO .1700E+OO 

.OOOOE+OO 

.OOOOE+oo +OOOOE+OO 

HDU~:-EHOL.D 56 INDI 1-.JIDUAL. 6 FEASIBLE PATTERN 

! f-1 CT I 1) I TY I T PA 1) E L. I T EM P !JR r:·i1. SF' EC I F I C i-'1 T I D NS I T I ME I . 
l-------------------!----------1-----------------------------------I FROM! 

I !NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LFNGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 
I :I. 1 !.\ 2 2 B 258 I 1 .17 I 12.~rn .OO 1?.50 2,00 lA,~50110,001 
I 2 0 16 0 0 0 263 1 ,17 14.67 .OO 14,67 3.25 ]7,921 .001 

3 3 16 0 0 0 263 18.00 1 • 08 • () () 18 (.oo :l <· 00 1 ,:;> tOO I .oo l 
4 0 16 0 0 0 263 19.08 1 . , 08 .oo 19 ., 08 , 91 20 + 00 I • 00 I 

l. 
\.} 

? 6 1 2 A 256 
0 16 0 0 0 263 

TF;:f-'1 1.JEL. TIME 
t,._!r~1IT TIME 
TIME r~1T HOME 
PDTENTit;L 
PhTTEF:N f.:ISI< 

,2400E+OO 
.00001:::+oo 
., 2034E+02 
.. lA3(?E+Ol 
,1000E+Ol 

·I .. 
1 

,·-..o 
{- ~_J 1./ 

• 08 
20t-08 
2 1 • 1 6 

.oo 
• 0() 

.1.700E+OO 

,OOOOE+OO 
•

11-04:1.E+OO 
.OOOOE+oo 

., OOOOE+OO 

.OOOOE+OO 

.OOOOE+OO 

20 v0:3 1 .oo 
21 • 1.6 • 00 

❖ OOOOE+OO 

., (iOOOE+OO 

32 CLOSEST TO OBSERVFD *** 

21 t- OB I 1::· 
., .. I • 00 I 

.,()() I 0 () I ., I 

,.1500F.:+OO 

HDUBEHOLD ,::- i. 
,Ju INDI 1..JIDU(~!... l 7 FEASIBLE P~TTERN 

t:1CTI 1..,JITY TR,~ 1-)EL. TEMPORr:!\I .. SPECIFIC(iTIDN/3 TIME I 
1 -------------------1----------l-----------------------------------l FRO~I 
IND TP IM FR KN ZONEIMDDE TIME!ARRIVAL IDLE START LFNGTH FINISH! HOME! 

!----------------------------------------------------------------------------1 
1 I 2 6 1 2 6 256 I 1 .,08 10.00 ,00 10.00 1,00 11,001 5.001 
2 o 16 o o o 263 1 1 .oa 11.oa .oo 11.oa 1.25 12.331 .001 
3 1 -'l 2 2 B 25B I 1 .,1.7 I 12.~i◊ ,00 :!.2.50 2,00 l!.\,.!.'.'.iOil0,001 

0 16 0 0 0 263 
3 16 0 0 ()·263 

TF:t1 1)EL. TIME 
l,Jr'..)IT TIME 
TIME r.:iT HOME 
PDTENTihi... 
F't,TTE::PN F;:ISI{ 

OBJECT I 1)Ef:; 

.,. :t600E+OO 

.OOOOE+oo 
+ 20-L}2E+02 
,. :!. :1.42!:.+0l 
.OOOOE+OO 

·t 
.). 

·1 
.i. 

, 1 7 :t 4 • 6 7 ,00 :1-.-:\.67 
t 00 J. G {- 00 1.8+0() 

,, OOOOE+OO 
~ 33.t;.4E+OO 
+?OOOE-:Ol 

-; OOOOE+(":tO 

,OOOOE+OO 

❖ OOOOE+OO 

3,25 17,921 .001 
l,.00 :l.?,.00! ,001 



* 
* 
·,!, ,,, 

HOME LOCATION 
TRAVEL DAY START 
TRAVEL DAY END 

21 * ~r-

9+00 * 
24.,00 * 

106 

********************************** 

** OBJECTIVES WILL BE COMPUTED FOR 7 REPRESENTATIVE PATTERNS 
<BASED ON 92 FEASIBLE PATTERNS) 

HOU\':>EHOL.D 67 INDI 1,,tJDUt-1I ... :L F:1":P :I. FEASIBLE PATTERN 3 

ACTIVITY I TRAVEL. I TEMPORAL SPECIFICATIONS I TIME! 
l-------------------l----------1-----------------------------------I FROM! 
IMO TP IM FR KN ZONEIMODF TIMEIARRIVAL IDL.E START LENGTH FINISH! HOMEI 

i----------------------------------------------------------------------------1 
1 I 1 6 3 4 0 283 I 1 .92 l 10.91 .OO 10.91 1,75 12,66155.001 

! 2 I 2 6 3 4 0 286 I 1 .50 I 13.16 .OO 13~16 ,92 14,08160.001 
l 3 ! 3 16 0 0 0 21 I 

P1t1 TT E!:;.:N 3 OBJECT I ')ES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,1000E+O:I. 
+OOOOE+O() 
.4070E+01 
,7140Et00 
,OOOOE+OO 

. , ., . 

HOU:3EHOL.D 67 INDI 1)IDUr=1!... 

1,00 I 1 '.:i ,. OB 1 + ~) :::~ 

?OOOOE+oo 

.OOOOE+OO 
.3706Et00 
-: i OOOE .. ~··O :t 

1 

.1420E+01 

., :l.'-1B4E+O? 

.:LOOOE+Ol 

i::;r.:1P 

:t/,00 2+00 :l.9,001 ,00! 

❖ O()OOE+OO ❖ OOOOE+oo 

❖ 00(/0E+OO 

2 FEASIBLE PATTERN :tB 

ACTIVITY I TRAVEL ! TEMPORAL SPECIFICATIONS I TIME! 
l-------------------!----------!-----------------------------------1 FROM! 

I !NO TP IM FR KN ZONE!MODE TIME!ARRIVAL. IDl.E START LENGTH FINISH! HOMEl 
1----------------------------------------------------------------------------! 

1 I :2 .S 3 4 0 286 ! 1 1,00 I :J.2,03 ,00 12,03 ,92 12,.95160,00! 
2 ! 3 16 0 0 0 21 ! 1 1,00 l 13,95 3,05 17.00 2,00 19,00! ,001 
j I 1 f. :-!i l! 0 283 i :l. ,92 I 1.9,?2 ,()0 l?,92 1.7!5 2:l..f:i/1!5!.5,001 
.4 0 :!. ,;'.:, 0 0 0 '1 ·I 

4';. • • ). 1 C)~, 
➔ .~ ~ 

•'") •") 1::: (.") 
.~:.. ,•: •• ➔ , .. , '-' +00 2:2'"~iB .oo .001 ., 00 ! 

PATTERN 18 OBJECTIVES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,1920E+01 
,OOOOE+OO 
.6240E+01 
,:l.107Et01 
,OOOOE+OO 

., OOOOE+oo 

.OOOOE+OO 

.5764E+OO 
, lOOOEtO:I. 

.:!.920E+O:! ,OOOOE+oo ., OOOOE+OO 

,:ll26E+O? 

+ 3 6 :~; t,:, E ··}· (:! 0 ❖ (; 0 0 0 E + 0 ,) 

HDUSEHDL:O 67 INDI 1)IDU,t1L 1 F:t;F' 3 FEASIBLE PATTERN ?B 

ACTIVITY I TRAVEL l TEMPORAL. SPECIFICATIONS I TIME! 
!-------------------l----------1-----------------------------------I rR □ MI 

lNO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LENGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 

:I. ·1 
.;. 6 

i ::. 0 1 .t; 
l .. I 

····' 
•") .(. 
.\'.. '·-' 

I· 4 ~: 16 

-, il 
.._1 ·-, 0 28~; 
0 0 0 2:1. -~ 4 r ~"· J ,cb 

0 0 0 :~?l 

:i. 
1 
1 
., 
"· 

9~, 
,) . ,\~: 

,_j•J 
{,I::., 

1+00 
l <- 00 

c;, • 60 
12 ~ 27 
:1.,,1.47 
:1.6.3'? 

~oo 
'() 0 
~OO 
• s "i. 

9 ¼ 60 
1 ::2 ~ 27 
:I./]. 4 / 
l 7 ,. 00 

1 ·71:· 
¼ .' ,..I 

l ~;·;;:o 
C) '1 

❖ $ .-:.. 

2 ~ 00 

l:l,3!:'ii'.55.,001 
13, 1171 ❖ OOI 
:L ~:~ , :·5 \? \ l~l O ❖ 0 o, I 
l'ii-OOJ ~OOI 

------------------------------------------------------------------------------



TF;;f.'.)VEL. TI ME 
l,Jr-rIT TIME 
TI ME /.H HOr-iE 
POTENTir~)L 
PhTTERN F~ISK 

, 1000E+01 
.OOOOE+oo 
., 2650E+01 
.1153E+Ol 
.OOOOE+OO 

.OOOOE+oo 

• OOOOE·H)O 
• :l 02 l E+O 1 
.6100E+OO 

.:l.920E+01 .OOOOE+OO 

.1oooc+o:1. .OOOOE+OO 

HOU/3EHOLD 67 INDI 1.JIDU?1l.. l 4 FEASIBLE PATTERN 1.\7 

ACTIVITY TRAVEL. TEMPORAL. SPECIFICATIONS TIMEI 
1--~----------------1----------1-----------------------------------1 rr □ M1 

!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LENGTH FINJSHI HOME! 
!----------------------------------------------------------------------------1 
I 1 I l 6 3 -<\ 0 283 I l .92 I l:l.,66 .OO l:t.66 :1..7~_:_i l~L 1l:!.l~.:_i'.".i,OOI 

2 3 16 0 0 0 2:l I 1 .92 I 14.33 2.67 :1.7.00 2,00 19.001 .001 
~5 0 :U:, 0 0 0 2:1. I :I. .,08 I 19,08 .OO 19.08 .25 19 ❖ 331 .001 

.. l. 
·-· 

0 :1.6 0 0 0 2l 
:l. 
l 

:1..00 
l.00 I 

20t-33 
22,25 ¼00 22~25 

2:l..::?.5160.001 
., 00 ,.001 .001 

Pr-)TTEHN DBJECTI 1)ES 

THr-:1 1.JEL. TIME 
!.1J(2IIT TIME 
TIME AT HOME 
POTENT It:;!.. 
Pt1TTEF:N t(ISI·{ 

.1920E+01 
~OOOOE+OO 
~ ~i!570E+Ol 
.. ':?057E +oo 
.ooooE+oo 

.OOOOE+OO 

.,OOOOE+OO 
• :3672E+OO 
.:!.OOOE+O:L 

.:t920E+Ol ,.OOOOE+OO .8000E-O:l. 

• 7;:iOOE+OO ., 00001:::+oo 

HOU::3EHOi .. D 67 INDI 1)IDU;::1L. 1 5 FEASIBLE PATTERN 

ACTIVITY TR~VEL TEMPORAL SPECIFICATIONS I T!MEI 

l-------------------!----------!-----------------------------------1 rROMI 
INO TP IM FR KN ZONEIMODF TIMEIARRIVAL IDL.E START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------! 
1 I 2 6 3 1 0 286 I 1 1..00 I 10.25 .00 10.25 .92 :l.:t.17!60.001 
2 I O 16 0 0 0 2:1. I :!. :l..OO :l.2.:1.7 .OO 12.:l.7 .62 :l:2.791 .OOI 

4 0 0 

PATTERN 68 OBJECTIVES 

·n;:{WEL. TIME 
klf1IT TIME 
TIME r::1T HOME 
POTENTif:1L 
PtiTTEt\N F:Isi--:: 

¼9200E+0() 
.OOOOE+OO 
• 2t.~iOE·HH 
• 7l}?-4E+oo 
~OOOOE+oo 

:l. 
1 

HOU::.1EHOLD -:::,7 INDit.'IDUPrL. 

:1.:3.70 
16.37 

{\ {' ,. ··-' ,.! 
i. ·;; 

❖ 1 ... 1 ,., 

.OOOOE+OO 

.OOOOE+OO 
.3299E+oo 
.6909E+OO 

1 

,1920E+O:I. 

.1484E+02 

,:l.OOOE+O:I. 

:I. 7 <· 00 
1 ~ 75 
2 -t OCJ 

-:- OOOOE+OO 

t- OOOOE+f)O 

19,001 .,001 

.:I.OOOE+O:l. 

6 FEASIBLE PATTERN 

ACTIVITY TRAVEL TEMPORhL SPECIFICATIONS TIME! 
l-------------------l----------1-----------------------------------I FROM! 
IND TP IM FR KN ZONEIMODE TJME!ARRIVAL. IDLE START LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
l 

0 
() 

4 
0 
0 
4 

0 286 
0 21 
0 2:l. 
0 283 

0 16 0 0 0 21 

PATTERN 79 OBJECTIVES 

1 
1 
l 
1 ., .,. 

1,00 
:l. 00 

.08 

12 ., 03 

19.0B 
20-rOO 
2::.2 ¾ f:..? 

:l.7+00 
1.9.,.08 
:2() + 00 
,-:1 ... ) ;." .... , 
.\'.. • ...:. ❖ \,.' .: 

., .. , r::· 

.). ❖ / •• J 

-:-00 

12 • 9 ::i I .f.:, 0 , 0 0 l 
:1.9.001 .001 
l~?,081 ,001 

,001 ,. 00 l 



WAIT TIME .OOOOE+OO 
TIME AT HOME -.3551E+02 
POTENTIAL ,1107E+01 
PATTERN RISK .ooooE+oo 

.OOOOE+OO 
t5764E+oo 
.lOOOE+Ol 

, 't8t.iOE+O:l. 

+2764E+OO ·> OOOOF.+oo 

87 CLOSEST TO OBSERVED *** 
HUUf.\EHOLD 67 INDI 1)IDUf-'.1l.. 1 J FEASIBLE PATTERN 

108 

I f-'.1 CT nn Ty I n-;: ,~1 1) EL. I T EM p O R (➔ I.. s 1:• EC I F I C ti T I ON s I T I ME I 
l-------------------!----------1----------------------· ------------! rROMI 
INO TP IM FR KN ZONE\MODE TJMEIARRIVAL IDLE START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------I 
l 1 I 1 6 3 4 0 28:~ I 1 .92 I 9.00 ,00 9.00 1.7'.::i :1.o.7~;1s:.i,00I 
I 2 IO :i.6 0 0 0 2:J. I 1. .92 :J.:J..67 ,00 :1.1.67 ::'.i,2:.; 16.9?.I ❖ OOI 

3 3 16 0 0 0 21 1 ,08 17,00 .oo 17,00 2.00 19,001 .001 
4 0 :l.{i O O O ?:I. 1 ,(Hl :l.?.08 .()0 19.08 .2:i :J.•?.:BI .()01 
5 2 6 3 4 0 286 :J. 1.00 20.33 .oo 20,33 .92 2:l.+25160.001 
6 0 16 0 0 0 21 1 :1..00 22,25 .oo 22.25 .oo ,001 .001 

Ti:;:i:~ 1...JEL TIME 
!..-Jr-1IT TIME 
TIME tiT .HOME 
POTENT I ti!... 
P(~TTEf-i'.N RISI< 

* HDU\:;EHOLD 

OB.JECTil)ES 

74 

, :J. OBOE+O:l. 
.OOOOE+OO 
,5490E+01 

.,OOOOE+OO 

,0000[+00 

,OOOOE+OO 
~ ;? 1:??!5E+OO 
~OOOOE+OO 

********************************** * INDIVIDUAL :J. * 
PLANNED ACTIVITIES 
HOME L.OCr=iTIDN 
TR?1 1)EL D?rY 13Tt,i:::T 
T!?,:1 1.)EL. Dt,Y END 24.00 >r-: 

** OBJECTIVES WILL BE COMPUTED FOR 
<BASED ON 260 FEASIBLE PATTERNS) 

, 19:20E+O:I -:-OOOOE+OO • :I. OOOE+O 1 

• 1 :J. B4E+02 

1 OOOOE+Of) 

1 REPRESENTATIVE PATTERNS 

HOUSEHOLD 74 INDI'•.)IDUt1L. :I. :J. FEASIBLE PATTERN :i. :J. 

TF:()l)F.I... TEMPORAL. SPECIFICATIONS I TIMEi 
l-------------------l----------1--------------------------:--------I FROM! 
!NO TP IM FR KN ZDNEIMDDF TIMEIARRIVAI... IDLE START 1...ENGTH FINISH! HOME! 

1----------------------------------------------------------------------------l 
•J .,_ 

0 16 0 0 0 41 
2 6 :J. 2 6 256 
3 6 1 2 7 38 
4 16 0 0 0 41 

PATTERN 11 OBJECTIVES 

:I. 
l 
:J. 
:L 
:l. 

❖ 2:5 
r'\ i::• 

·> ,,:.:, .,_t 

❖ OB 

l ~i -:-·50 

l"?.~:if::, 
:J.B, 00 

;,1,.11\) B~OO 
y l,}l .. } :l !.:i ¾ ~iO 
-:- 0 () :L 7 t 1 ~7 -x ..• 

❖ 'I..}\:) 

vOO 1·?16b 
.,.00 18-:-00 1 ❖ 00 19-~00l -~OOf 



TIME r-~T HOME 
POTENT I hi. 
Pt,TTEl?N RISI·< 

.1700[+00 
,.1142E+01 
?2000E+O:t 

,2090E+01 
• 44t:,2E+oo 
¼ B002E .. ··O:J. 

., 12<.:i:LE+02 
109 

.OOOOE+OO .OOOOE+OO 

HOUSEHOLD :I. 2 FEASIBLE PATTERN -45 

tiCT-I 1)ITY TEMPORAL SPECIFICATIONS TIME! 
1-------------------1----------1-----------------------------------1 rr □ MI 
!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL JDLE START LENGTH FINISHI HOME! 

1----------------------------------------------------------------------------: 
:I. 

.(. 
\.} 

:I. :I. 4 2 0 257 
3 6 1 2 7 38 
0 16 0 0 0 41 
4 16 0 0 0 41 
2 6 1 2 6 256 
0 16 0 0 0 41 

:f. 
:L 
1 
:l. 
:I. 
:L 

.08 
+08 
+25 

•,i::
~- • ..:. ... .1 

1'.:i,83 
:l. 8. 00 
J.~1.2:.i 
19,83 

.oo n.oo 

.oo 1~:i.E:3 
.()0 U3,00 
~oo :t9i25 

·-, •""\l:" 
I ~ .-::. ._, 

•")t:' 
+ ,:. • .. ..t 

2, 08 

+00 

15,25115.00! 
:I. ::i • 7 5 I -~:., • 0 0 l 
17,92.1 .,OOi 
:l.9.001 .001 
:L9.58l :1.!:i"OOI 

., 00 I ., 00 I 

PATTERN 45 OBJECTIVES 

T!:;:t,t)EL. TIME 
l_1._lr~1IT TIME 
TIME i:'.1T HOME 
POTENTI?iL 
Pr-\TTEF:N RISK 

.8300E+oo 
.OOOOE+oo 
,. ~5000[+00 
.1. 129E+0:1. 
.2000[+0:I. 

.OOOOE+oo 

❖ 2/l30E+01 

• 3!.557E+OO 
,OOOOE+OO 

,OOOOE+OO ., :-:.'.SOOE+OO .8000[-.. 0:l 

., :1.208[+()2 

•:- ()OOOE+OO '7 OOOC)E+oo 

HOUSEHOLD 7li INf.lil,.-1IDUAL l 3 FEASIBLE PATTERN 108 

ACTIVITY TRAVEL TEMPORAL SPECIFICnTIONS I TIME! 
!-------------------l----------!-----------------------------------1 FROM! 

i !NO TP IM FR KN ZONE!MODE TIME!ARRIVAL lnLE START LENGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 

1 I 1 1 4 2 0 257 1 ,25 I 8,00 .,OO 8,00 7.25 15.25115.00! 

4 

0 16 0 
2 6 l 
4 :!. 6 0 
0 l 6 
3 6 
0 l ,'.S 

0 
l 
0 

() 0 41 

0 0 41 
0 0 

0 0 Ji ·1 
·; .l, 

PATTERN :I.OB OBJECTIVES 

T Ht, 1 . .,.i EL. TIME 
k!frIT TIME 
TIME AT HOME 
POTEh!T I t,I... 
Pi~TTEF:N RISI< 

,6-::iOOE+oo 
+OOOOE+OO 
., OOOOE+oo 

., 2000[+0:l. 

:!. 
1 
.). 

•J . ,. 
:!. 
:l. 
1 

~ 2~i 
... , r::· 

❖ -~ • .J 

:f. 5. ~50 
17,00 

20,4,:'.:, 
20.7? 

.oo 

.oo 
/l '') 

i' . ·, .• · •• 

• () 0 
.oo . ()() 

., OOOOE+oc, ,OOOOE+OO 

❖ 2~7.i10E+01 
,;;;9:1.::~E+OO 
,:I.OOOE+O:l 

,:l.242E+02 

., 0000[+00 

:l :5. ::iO 
17+00 
18,00 
19.08 

1 ❖ 00 

•l OOOOE+OO 

:1.6,7'.··_il .,001 
:1.7.331:l::i.,OOI 
19,001 .001 
20.:371 .001 
20,?:I.I ~-'i,.001 

.001 .001 

,. 330oE+oo 

HOUt)EHOLD 74 IMDit)IDUt,I... :!. 4 FEASIBLE PATTERN :1.:1.7 

ACTIVITY TRAVEL TEMPORAL SPECIFICATIONS TIMEI 
l-------------------!----------1-----------------------------------I FROMI 
IMO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE ST~RT LENGTH FINISH! HGMEI 

!-----------------------------------------------------------------------------! 
I :I. I l :I. 4 2 0 2 :.i ? I 1 , 2 :i I 8 • 0 0 , 0 (i 8 , 0 0 7 , 2 :i l ::i • 2 :5 I :l. ~:i ,. 0 0 I 

::.::: 2 •~1 1 2 6 2 5 ,:::, t 1. i• 0 8 l 5 t 3 :.3 t () 0 l !::j ~ '.3 :~: ❖ :_3 3 :t 5 + l:., /:.. i l ~~ (• 0 0 f 

?: 0 16 0 0 Ci 4 :l. I 1 , 2 ::i :l ;::i • 91 , 0 0 :L !'_; ., 9 1 2 , 0 0 l / , 9 2 I , 0 0 I 
{t l{ 1/:., 0 0 0 .~1:1. l +()B 18~0{) +00 :!.:3(,()0 :i.+00 lf/f()OI tOOt 
'.:'i O :1.6 0 0 0 41 l .08 19,08 ,00 :1.9.,08 ,6<1 :l.9."7~31 ,001 

l l :t 9 + B :I. .• .. ,c:: 
':' ,: .. .... • 20.061 :5,001 



PATTERN 117 OBJECTIVES 110 

TF~(iVEL. TI ME 
\,JAIT TIME 
TIME 121T HOME 
POTENTIAL. 
Pf.'.1TTEF~N RISI'"~ 

.3200E+OO 
.OOOOE+OO 
,5000E+OO 
• ?405EH>O 
• 2000E-HH 

.OOOOE+oo 

• 2:350[+01 
+2447E+OO 
.OOOOE+OO 

+OOOOE+OO • :~500E+OO 

• 0 0 0 0 E + (l 0 .,OOOOE+OO 

*** PATTERN 131 CLOSEST TO OBSERVFD *** 

., 3:.300E+OO 

HDU~lEHOLD 74 INDI 1JIDUf1L. 1 5 FEASIBLE PATTERN :1.31 

I ,:':iCTI 1JITY TR(~'JEL. I TEMPOl:;:r:'.il.. SPECIFIC!➔ TIONS TIME I 
l-------------------l----------1-----------------------------------I FROM! 
IND TP IM FR KN ZONEIMODE TIMEIARRIVAL IDL[ HTART LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
1 

4 

1 1 4 2 0 257 

() j_ 6 

0 
1 
0 
1 

0 0 
2 ./ 
r· . .} 0 <i :l. 

4 16 0 0 0 41 

1 
1 
1 
1 
1 

·-) i::· 
~ A .... J 

~08 
~OB 
• 2:i 

., c:: 
¼ -~- ._, 

l5+50 
16.21 

1 7. 1 0 

f, q{) 

.oo 
.oo 
.oo 

(-;-; + 00 
1 '.':.i. ~.iO 
:U,. 21 

l 7. 10 

... ,. ·} c:-
1 t .,.: • ._, 15.2~ii1~i.OOI 

u .. :1.:::;1 ,.001 
16.461 5.,001 
l,:::..:351 ,001 
:t.7 ❖ 4:31:l.~i.OOI 

1.00 19 ❖ 001 .001 

PATTERN 131 OBJECTIVES 

TFititJEL. TIME 
t,,!()IT TIME 
TIME f1T HOME 
POTENT I f'.:1L 
Pi-~TTEF.'.N F:ISI< 

HOUSEHOLD 

• ~.itlOOE+OO 
+OOOOE+OO 
.lOOOE+OO 
,.7140E+OO 
.2000E+O:I. 

.OOOOE+oo 

.2000E+01 

.1442E+oo 

.:tOOOE+Ol 

1 .. 

., OOOOE+OO .2sooE+oo 

• 129:l.E-l-02 

.OOOOE+OO •:- OOOOE+()O 

6 FEASIBLE PATTERN 156 

ACTIVITY TRAVEL ! TEMPORAL SPECIFICATIONS TIME! 
l-------------------!----------1-----------------------------------! FROM! 

I IND TP IM FR KN ZDNEIMDDE TIMEIARRIVAL IDL.E START LENGTH FINISH! HOME! 
1----------------------------------------------------------------------------l 

1 1 1 4 2 o 257 1 1 .25 1 a.oo .oo a.oo 7.25 1s.2s11s.001 
2 0 16 0 0 0 4:1. I 1 .2:i :l.:i.:iO .,00 :l.5.'..50 :1..:,6 17.,0-:~,I .,001 
3 3 6 l 2 7 3B I 1. .08 t7.:l.4 .OO 1·7,.:1.4 ,-2~.i 17.391 ~.i.001 
4 4 :1.6 0 0 0 4:1. :I. ,08 17,48 .52 lH,00 :1..00 19.001 ,001 
'..5 0 16 0 0 0 l'}:l. 1 .OB 19.0B .oo J.C/,(i:3 l+:1.7 20,.)51 .. 001 

2 6 
0 :l. 6 

1 
0 0 4:1. 

PATTERN 156 OBJECTIVES 

TF;:r.1 1..,JEL TIME 
HhIT TIME 
TIME (1T HOME 
1=·0TENTif1!... 
P(1TTEF:M F-:IS!{ 

,6600E+OO 
,OOOOE+OO 
.3:lOOE+oo 
• 5'1 !.5-:.?0E+OO 
• 2000E+O:l. 

:i. 
1 

Jt) INDit)IDU1=1L 

+25 
,;. :2~i 

20+~.iO 
21., 08 

.oo 

.oo 

.OOOOE+oo fOOOOE+OO 

., 26:lCiE+O:I. ,l200E+02 

+ :I. OOOE+O l ,OOOOE+OO 

:l 

.. t .. z 
~· ., .. 1 ..... 

2:1.,08 ❖ () 0 
20 "in I :I. ~:.i, 00 I 

,001 .001 

7 FEASIBLE PATTERN 209 

ACTIVITY TRAVEi... TEMPDRnL SPECIFIChTIONS TIME! 
1-------------------1----------f-----------------------------------! FROM! 



l 

-, 
I 

l "!. 
4 16 
0 1.::;. 
3 6 
0 16 
2 
0 16 

() 

0 

() 

1 
0 

0 
0 

0 
2 
0 

0 25? 
0 41 
0 41 
-1 -lQ 
I ,.) \_1 

0 41 

0 41 

:l. 
1 
:l. 
l 
1 
:I. 
l 

.-,e 
+ ,,,:·. ,J 

• 25 
• 08 
t 

(\ () ,,u 

• 08 

• 25 
(· 25 

8.00 
1~:.i. 50 
19 ,) 08 

19.98 
20¼23 
20., 81 

t- 00 :J + 00 

.oo :l.'?.,08 
• () 0 1 ':t • 6 !3 
t()O :l9->98 
❖ oo 20¼23 
.oo 20-,81 

1 ❖ 00 

.oo 

❖ oo 

•1c:- .-,c:-11·c:- (··)! --••-.c:,.! . ._<i-Jl_ 111 
19 ❖ 001 .oot 
:!. S) ., ::i,:::, l ., 00 I 
:1.9.•:;;01 5.001 
19.(_?81 .001 
20.~.i61:l.~.i.OOI 

.,.00! .001 

PATTERN 209 OBJECTIVES 

TF~AVEL TIME 
l;Jr=1IT TIME 
TIME (.1T HOME 
PDTENTii➔ L 

.8300E+OO 

.OOOOE+oo 
+ :tOOOE+OO 
.8568E+OO 
.2000E+Ol 

.OOOOE+oo 

• 2840E·-:-Ol 
.1?3?E+oo 
• :1.000E··H)l 

********************************** * HOUSEHOLD 82 * 

;t; INDJ:l.JIDUr:iL l 
PLANNED ACTIVITIES 
HDME L.OC/.'tTIDN 
TF:(; 1)EL DAY '.3Tt1F:T 
TF:(-'.it.JEI... Di'~·,Y END 

4 
211 

24,00 * 

.OOOOE+OO • ?::'.iOOE+oo .1600E+OO 

., OOOOE+OO .ooooE+oo 

** OBJECTIVES WILL BE COMPUTED FOR 6 REPRESENTATIVE PATTERNS 
(BASED ON 40 FEASIBLE PATTERNS) 

HUUf.)EHOL.D 82 IMDI\.!IDUP1L. l :I. FEASIBLE PATTERN 

ACTIVITY TRAVEL TEMPORAL SPECIFICATIONS TIME! 
r-------------------l----------1-----------------------------------l rROMI 
IND TP IM FR KN ZONEIMDDF TIMEIARRIVAL. IDL.E START LENGTH FINISH! HOMEI 

1----------------------------------------------------------------------------! 
1 :I. "!. 0 :I. 0 203 1 .08 7.25 .oo ?.25 :l..?5 9.001 5.001 

4 
r::
·--' 

0 16 0 0 0 211 
•-) t::· /1 
,:.. ••. ..I ··r 2 {--.. 21.0 

~ 16 0 0 0 211 
4 16 0 0 0 211 

:I. 
:I. 
·I .,. 

.OB 

❖ 0 (l 
, 0 0 l0.79 

:I , .£:, :_~; :t. ,1 • 7 ;:i 
r'7'2 1{!:,f-25 

1,62 10,701 .001 
1 3 • i)l} I 5 • 0 0 I 

Pt1TTEF:N 5 OB..JECT I 1..)ES 

Tl~:t,t)EL T.I 1"'iE 
l,,!(.~IT TIME 
TIME t1T HOME 
POTENTit1L. 
Pr=iTTEF;;N i:;:IS!< 

HOUSEHOLD 

.2400E+OO 
,OOOOE+OO 

.3260E+01 
,71.40E+OO 
.oooor+oo 

,OOOOE+OO 

~2B40E+01 
,26:1.f;E+OO 
., ?OOOE+O:I. 

·I 
J, 

., POOOE····O 1 , 8000E··-01 

., 13;:i0E-H)2 

.,10001::.+o:t 

2 FEASIBLE PATTERN 20 

ACTIVITY TRAVEL TEMPOR0L SPECIFICATIONS TIME! 
l-------------------!----------1-----------------------------------i FROM! 
iNO TP IM FF: KN ZONEIMODF TIMEIARRIVAL IDL.E START LENGTH FINISH! HOME! 

!----------------------------.--------------------~---------------------------! 
I 1 I 1 1 0 :I. 0 203 I 1 .,08 I ?.25 ,00 ?.25 1.75 9,001 5,001 



3 16 0 0 0 211 
0 16 0 0 0 211 
4 1A O O O 211 

PATTERN 20 OBJECTIVES 

Tf:(1 1.)EL TIME 
klr:1:CT TIME 
TIME hT HOME 
POTENTIAL 

❖ 240()E+oo 
.OOOOE+OO 
• 3260E··H)1 
.:L142E+Ol 
• OOOOE·t·OO 

l 
1 
1 

tOB ~50 15r?51 +00!112 
.08 

13+12 
l ;:_; ., 33 
16 ., 2~i 

+00 :l.~5+'.33 ¼8:3 l6+l?l ~OOi 

.OOOOEtOO 

,2'760E+01 
,.4:l.34E+OO 
.lOOOE+Ol 

+00 16-;2~:i 

.OOOOE+OO • 8000E····O:l -> :! .~,OOE+oo 

• :t3!":iOE+02 

., OOOOE+OO • :I. OOOE-HH 

23 CLOSEST TO OBSERVFD *** 
HDUt)EHOL.D 82 INDI()I:OUt=1L 1 3 FEASIBLE PATTERN 

------------------------------------------------------------------------------
?iCTI 1.JITY TEMPORAL. SPECIFICATIONS TIME! 

!-------------------!----· -----1-----------------------------------i FROM! 
INO TP IM FR KN ZONE I MODE TIME I ARRIVAL IDL.E START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------l 
:I. 
.--, 
.-::. 

6 

:I. l 0 

0 16 0 

0 16 0 

T!?(1 1)EL. TIME 
kl1;IT TIME 
TI ME t~l T HOME 
POTENT I 1;L 
Pt1TTERN RISI{ 

l 
2 
0 
0 
0 
0 

0 203 

0 211 
0 2i. J. 
0 21 :I. 
0 211 

.2400E+OO 
,. OOOOE+OO 
• ~)250E-H):J. 
• 1428E·HH 
❖ OOOOE+OO 

:I. 
1 
·t .,. 
:I. 
:I. 
·1 
.I, 

HOUSEHOLD 82 INDit)IDUt-1L 

+08 
.08 

7+25 
9+0B 

• 00 
.oo 
• () 0 +OB 

vOB 
.08 :l.;:i.~\3 

l.l::,.·;?~S 
• 0 (i 

• ()0 

,OOOOE--l-00 

.,2760E+O:I. 
,.523:LF+oo 
+OOOOE+oo 

:t 

• OOOOE+OO 

• 00001::+oo 

7 (, 25 
9. 08 

:I. :I. ,. ,1 2 

2.00 

• HOOOF-·0:1. 

.:I.OOOE+O:l. 

<?+001 ~.ivOOI 
11 • :.~ 3 I ;:i , 0 0 I 
:l.4,(:,71 .001 
15.?~S! ,.001 

J:].25! .001 

4 FEASIBLE PATTERN 

(.-iCTI()ITY TF-:At)EL. TEMPOR1~1L SPFCIFICf.'.1TIONS I TIME l 

l-------------------l----------1-----------------------------------I FROM! 
I INO TP IM FR KN ZONE!M □ DE TIMEIARRIVAL IDLF START LENGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 
I 1 1 l O :I. 0 203 1 .OB 7,25 .OO 7.25 1.75 9,001 5,001 

2 0 lt. 
3 3 :1.6 

7 I r·, :l. 6 

0 
() 

0 0 21.l 
0 0 21 :I. 
0 0 2:1.1. 
0 0 211 
2 6 2-J.O 
0 0 211 

PATTERN 27 OBJECTIVES 

TRf-':1 1)EL. TIME 
!_,Jt1IT TIME 
TIME t1T HOME 
F'OTENT I (:;I.. 

+3200E+oo 
f OOO()E+OO 

,.1142E+Ol 
¼ O()OOE+OO 

•j .,_ 

l 
l 
:i. 
1. 
l 

c:- C"t""i 
d t- -..JCi 

+08 ill·> 7~i 
:I. 5, :?i3 

❖ oo :J.4.7:, 

.OB 
• 0 8 20t-08 
li-08 22.41 

-; OOOOE+OO 

• '.?B40E+01 
i-4:1.:341::.+oo 
• tOOOE-HH 

·► OOOOE+OO 

.1101E+02 

¼ OOOOE+O() 

2.00 
1,66 
:2 to?~{ 

• 8000E-··O:l. 

, :I. OOOE+O 1. 

:l.f.).671 .001 
J 5 • ? ::=; i • () 0 I 
:l.8."?51 .001 
20~001 ~001 
2:?.t-:331 !5t0()f 

.001 .001 

• :! 600F.+OO 



1 ;-;s ... r .t ·-,; .L i I I I r; ;-JV C. L I I l~ .. 1•11-· U l"\ ;-) J_ :::, 1-· t:. 1~ J. I"' .l L- Fl I l U r-1 iJ I ! J. r'l !:. I 
11 

~ 

l-------------------l----------1-----------------------------------I rR □ MI · 
! I NO T F' I M FR I\ N Z O ~! E I MOD F. T I ME l (.:-; R IU t,,1 t:1 L I DI.. E S 'Hi!~: T LEN 13 T H F I N I SH I HOM E I 
l----------------------------------------------------------------------------1 
I 1 I 1 1 0 1 0 203 I 1 .08 I 7.25 .00 7,25 1.75 9.001 5,001 
I 2 3 16 0 0 0 211 1 .OB I 9.08 5,67 14,75 .50 15,251 ,001 

;3 0 :!. 6 0 0 0 2 l :l. :I. • 0 B I l 5 • 3 3 • () 0 1 5 • 3 3 • 8 3 :I. 6 • t 7 I • 0 0 l 
4 4 16 () 0 0 21:l. I 1 • 08 16.25 .oo lt,.25 2.00 :ta.2~1 .oo I 
~5 () 16 0 0 0 21. :!. I l f, 08 1_::3.:.33 .oo 18.33 1 .66 20.001 .oo I 

20,08 .oo 6 '") ,::• ,<1 •"') L. 210 I 1 08 ,\',. -.J ·"- • ••• 1 • 20.08 '") ... ) I:' 2? t :33 I 5.00 I -~- "" .~. ,_r 

22,-H ,00 ·7 0 16 () 0 0 ?l:I. I :I. 08 / • 22. 4 l .oo .oo I <· 00 I 
----------------------------------~-------------------------------------------

PATTERN 32 OBJECTIVES 

TF;:r~ 1..)EL TIME 
l,Jt;IT TIME 
TIME t-1T HOME 
F'OTEMT I r=1L 
Pr-:1TTEF:N PISt< 

., 3200[+00 

.OOOOE+oo 
,5670E+01 
.1:1.42E-H)l 
.0000[+00 

HDUSEHOI...D 82 · INDJ:1-.JIDUr-~I... 

., OOOOE-H)O 

.2760E+O:I. 
.4:l.34E+OO 
.:tOOOE+O:I. 

1 

.OOOOEtOO .8000E-01 .:t.600E+OO 

• :l.10:I.E·t·02 

.OOOOE+OO • :I.OOOF+O:t 

6 FEASIBLE PATTERN 

ACTIVITY TRAVEL TEMPORAL SPECIFICATIONS TIME! 
l-------------------l----------1-----------------------------------I FROM! 
IND TP IM FR KN ZONEIMODE TIMEIARRIVAL IDL.E START LENGTH FINISH! HOMEI 

!----------------------------------------------------------------------------1 
1 

··z 
·-· 
4 
1::
•.J 

7 
8 

:l l 
0 16 
3 J.b 
0 l t~. 
4 :I. 6 
0 :l. 6 
··1 C: I':.. ._1 

o :1. .-s 

0 
0 
0 
0 
0 
0 

0 

l O 203 
0 0 211 
0 0 2ll 
0 0 21:1. 
0 0 2ll 
0 0 211 
2 6 2:1.0 
0 0 2:1. l 

PATTERN 38 OBJECTIVES 

TF~A~)EL TIME 
l4PiIT TIME 
TIME r=1T HOME 
F'OTENT I t,I... 
PhTTERN RISI-< 

+OOOOE+OO 
• ~5~S90E+O 1 
• J :I. 42E+O 1. 
.OOOOE+oo 

x< HOUSEHOLD 

* INDIVIDUAL l 

·-!; .. , .. 

PLANNED ACTIVITIES 
HOME L.OCi-1T I DN 
TF:10VEL. D(1Y SThF~T 
TFi'.f1l)EL fl(.~Y END 

·} .,. 
l 
l 
•f 
,;. 

:t 
:I. 
1. 
:l. 

9.0B ➔ OB 

+08 
,OB 
, 0 8 

1. 4 i- 75 

vOO 
.oo 
,. ()() 

.08 
.08 22., 4 :l 

.oo 
• ()0 

~oo 
.oo 
,00 

.OOOOE+OO 

,2760E+Ol 
,41.:."54E+OO 
.OOOOE+OO 

,OOOOE+OO 

, l :I. 0 l E+02 

,OOOOE+OO 

14. 75 

16,. :?5 
·t O ·7-: 
J. \.) I., \-1 ._1 

20~0B 

2+00 
l.66 

❖ OO 

., HOOOE·-01 

,lOOOE+01. 

** OBJECTIVES WILL. BE COMPUTED FOR I REF'RESENTATJVE PATTERNS 
(BASED ON "?:I. FEASIBLE PATTERNS> 

1--1n11c;r,:·pn1 n 0 l. T ;.t r, T I I 1" T"I I l /\ I 

·-:;-.001 5.001 
14,671 .,()0! 
:1.5.?;:il ,001 
:1.6,171 .001 
18.);:_i! .001 
20.001 ,001 
22,.331 5;.-001 

.,()01 ,001 

, 2-'\00E+OO 



H 1~ 1 .t v .L I r 1 1 :-,; ;-'1 v t. L. I i l:. M !·' U 1,: Fl L. ;:i !·' !:. C J. l" .l 1 . .: h T I U N :;; I T I M E I I I L 

!-------------------l----------1-----------------------------------I FROM! 
I INO TP IM FR KN ZONEiMODE TJMEIARRIVAL IDLE START LENGTH FINISH! HOME! 
!----------------------------------------------------------------------------1 
I 1 I 2 6 2 2 6 252 1 .33 I s~5o .oo H,50 .17 8.67120~001 

2 I 1 1 0 1 0 252 1 .08 8,75 .25 9,00 3.00 12.00120.001 
3 I 3 1 0 0 0 252 1 .OB 12.08 .92 13.00 4.00 17.00120.001 
4 4 16 0 0 0 208 1 .33 17.33 1.17 18.50 1.00 19.501 .001 

5 OBJECT I t.JE!::. 

HrntJEL TI ME 
(;J(.:1IT TIME 
TIME 1➔ T HOME 
PDTENTir'.1L 
Pr-\TTEF:N F,ISI< 

• 4900H·O(i 
.1170E+01 
.OOOOE+oo 
.7140E+OO 
., 2000E-H)1 

HDUSEHDI .. D f.-)6 INDil,1IDUtil .. 

.3300E+OO 

.6700E+OO 
, 1511Et00 
• 1 OOOE: ➔·01 

·I 
.L 

.OOOOE+OO 

.:t.41"/E-!-02 

• OOOOE+OO 

.OOOOE+OO ,OOOOE+OO 

¼ OOOOE··i .. 00 

2 FE~SIBL.E PATTERN ·1 
l 

I ACTIVITY I TR~VEL TEMPORAL SPECIFICATIONS TIME! 
l-------------------1----------1------------------------~----------I FROM! 

"!NO TP IM FR KN ZONEIMODE TIME!ARRIVAL IDLE START LENGTH FINISH! HOME! 
1----------------------------------------------------------------------------l 

1 1 1 0 1 0 252 1 .33 9.00 .oo 9,00 3,00 12.00120.001 
2 0 16 0 0 0 208 1 .33 12.33 ,0() 12.33 .25 12.581 .001 
3 2 6 2 2 6 252 1 .33 12.92 .oo 12.92 .17 13.09120.001 
4 3 1 0 0 0 252 1 ,08 13.17 .oo 13.17 4,00 17.17120.001 
'.5 t.: :1.6 0 ·o O 20B l ,33 l?.50 1,00 :1.8,50 :1.,00 :l.?.~iOl .001 

TF:t1 1..)EL T J ME 
l)r'.:iIT TIME 
TIME r.'.\T HOME 
POTENT I (.:11 .. 
PhTTERN i:;;1s1-;; 

HDU13EHO! ... n 

,7400[+00 
,OOOOE+oo 
,6BOOE-l-OO 
,/:l.40E+OO 
,lOOOE+O:l. 

.:l.~il:LE+OO 
~2000E+Ol 

·1 .,. 

., OOOOE+OO ,OOOOE+oo 

., l 400Et02 

.OOOOE+OO ,OOOOE+OO 

3 FEASIBLE PATTERN :1.0 

ACTIVITY TRAVEL TEMPORAL SPECIFICATIONS TIME! 
l-------------------!----------1-----------------------------------I FROM! 

! ! NCI TP IM Ff.: 1,;N ZONE! MDDF TIME i t1F:F:Il,1t-,L IDI..F STAF:T 1 .. ENGTH FINT::31-1 I HOME I 
t----------------------------------------------------------------------------1 

1 1 1 0 1 0 252 1 .33 9.00 .oo 9.00 3.00 12.00120.001 
2 :::.~ 6 :2 2 6 2 ~-i :? 1 l + 0 B J. 2 -~ 0 B ·l- 0 0 :I. ::? v O 8 ~ :l 7 :L 2 i ? ~--:; ! :? 0 + 0 0 I 

0 1l-., 0 
3 1 0 0 0 252 
4 16 0 0 0 208 

PATTERN 10 DBJECTIVES 

Ti\{\ 1)EI.. ·-rIME 
t,J1~1IT TIME 
TIME tiT HDME 
POTENTir.:-11.. 

❖ 9i:;}00E+oo 
i· OOOOE+,:)0 
V ?~iOOE+OO 
~7l-40E+()O 

·I 
J, 

l 
·1 .,. 

-x -x 
❖ •-1 ·-·· 

13.25 
1.7.~7.:::: 

'() () 

.oo 13,2;:i 
,'?2 18,50 

.001 
4+00 17+:?~:it::~o½O()I 
1.00 19.50! ~001 

,OOOOE+OO ~OOOOE+OO 

.:L'.5:1.:1.i::+oo 
.:!.740E+Ol 

l 

v (1 0 0 () F + 0 0 

4 FEASIBLE PATTERN 



1 -- -·· -- -·· -- --- -· -·· .... -- .... -- -·· -- -- -·· -- .... -- f -- - ·- -- -- -- -- -·· -- -- 1 -·· -· .... ··· ........ --- -·· ................ -·· -· .... -· .... -·· .... -- -- - ........................ ·-· ........ - ··- -· .... 1 r· : .. ~ t .1 t'i i l · 
I NO T P I M Ff: i{ N Z O HE l J"'i OD f. T I ME I AP R Il.J h L. I DI.. F: :::'.:'H) R T L. E NG TH F HlJ: SH l HD ME ! 

l----------------------------------------------------------------------------1 
:t 1 2 ,1:i 2 2 6 252 1 :1. f-:;:: 1 B+:~5 ~oo Bf25 ;.:t7 8+..:12120+001 
2 1 1 0 1 0 252 I 1 ,08 8,50 ,50 9.00 3,00 12,00120,001 
3 0 16 0 0 0 208 1 .33 12,33 .oo 12.33 .58 12.921 .001 
4 
I::' 
,.! 

3 1 0 0 0 252 
4 16 0 0 0 208 

PATTERN 29 OBJECTIVES 

THt-1 1.JEL. TIME 
\,Jt1IT TIME 
TIME r;T HOME 
PDTEt--.!Tit1L 
F'(.)TTEF;;N F;:ISI< 

HOUSEHO!...D 

,7400E+oo 
.5000E+oo 
,5900E+OO 
.8998E+OO 
• 1740E+O 1 

:i. "l '7 
f ...... ·-·' 

• :nooE+oo 

• ll200E+OO 

,7400E+OO 

1 

~.oo 1;.25120.001 

,OOOOE+OO .()000[+00 ,3300E+oo 

, :l.392E-!·02 

iOOOOE+OO .OOOOE+OO 

5 FEASIBLE PATTERN '.:.i:I. 

! r-1CTit.1ITY TFU.:it..JEL. TEMPDFU➔ I.. SPECIFICf.'iTTClNS TIME! 
l-------------------!----------1-----------------------------------l FROM! 
IND TP IM FR KN ZONEIMODE TIMEIARRIVAL. XDL.E START LFNGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
1 1 1 0 1 0 252 1 .33 9.00 .oo 9.00 3.00 12.00120.001 
2 0 16 0 0 0 208 1 .33 12.33 ,00 12.33 .58 12.921 .001 
3 3 1 0 0 0 252 1 .33 13.25 .oo 13.25 4.00 17.?5120.001 
4 4 16 0 0 0 208 1 .33 17.58 .92 :l.8,50 1.00 19,501 .001 
5 0 16 0 0 0 208 1 .08 19.58 .00 19.58 .95 20.541 .001 
6 2 6 2 2 6 252 1 .33 20.87 .oo 20,87 .:t.7 2:l.,04120,001 

0 16 0 0 208 

PATTERN 51 OBJECTIVES 

Tl?t1 1.'EL. TIME 
t,J1'.:iIT TIME 
TIME r~1T HOME 
POTENT I1~L 
Pr'.:1TTERN F~ISK 

, :1.3201:~+0l 
.OOOOE+oo 
• :l.010E+O:I. 
,61:l.6E+OO 
,?400E+oo 

:I. 

HOUSEHOi..D B6 INDitJIDUt1L. 

r;CTI 1.)ITY 

., 3300E+OO 

., 7:'500E+OO 
• •:_;> 2 BO E ... 0 :I. 
• 17 40E+O 1 

1 

<· 00 .OOi .OO! 

.,OOOOE+OO ,OOOOE+OO • .,.1 :1 ooE+oo 

.,l301E+02 

,OOOOE+OO ,0000[+00 

6 FEASIBLE PATTERN 60 

TEMPOR,,~I SPE:CIFICr~1TIONS TIME! 
l-------------------l----------1-----------------------------------I rR □ MI 
!NO TP IM FH KN ZONEIMODE TIMEIARRIVAL. IDL.F s·rART L.FNGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
I 1 1 1 0 1 0 252 I 1 .33 I 9.00 .OO 9,00 3.00 12.00120.001 

2 3 :l. 0 0 0 252 1 .OB I 12.08 .92 13.00 ~.oo 17,00120,001 
3 0 :1.6 0 0 0 208 1 .33 l :1.7.33 .OO 17,33 1,08 18,421 .001 
4 4 16 0 0 0 208 1 .OB 18,50 .OO 18,50 1.00 19.50! ,00! 
~; 0 :l.6 0 0 0 208 1 .,08 ts>,,::iB ,00 :L9.'.~i8 ,48 :?(L061 .,001 

2 6 2 2 6 252 
·7 
.-· (', . ., 0 0 208 

PATTERN 60 OBJECTIVES 

TR0i 1.JEL T J ME 
l.,Jt,TT TIME 
TIME r=1T HOME 

,0200E+oo 
f-92001::+oo 
I 4200[+00 
.~:.i460E+OO 

:I. 
l 20.90 

,3300E+OO 

., 7::iOOE+OO 
• :LOli,3E+OO 

❖ OOOOE+OO 

.17 20.56120.001 
20¾90 ❖ oo .001 ., 00 I 

.OOOOE+OO 



116 
;J<:)};1f. P(21TTEF~N 68 CLOSEST TO OBSERVED t;t-:;t-: 

HOUSEHOL.D 86 INDil)I[llJr:''lL 1 F:AP 7 F E td:.I BI.. E P fH TE R N 613 

r-1CTI'-.,JITY I TFU'-i 1..,IEL I TEMPOF:t-1L SF'ECIFIU1TIC)NS I TJViE I 
!-------------------!----------1-----------------------------------I rROMI 
!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------I 
1 I :l. :l. 0 :I. 0 2:i2 I 1 .33 I 9.00 .00 9.00 3.00 12.00120.001 
2 I O 16 0 0 0 208 I :l. ,33 I :l.2,33 .OO 12.33 ,33 12.671 ,,001 

0 252 I 1 ,33 l 13.00 .OO 13.00 4,00 17.00120.001 0 ·1 ·-;;· .. z l 13.00 .L ¼ W ·-> 

0 0 208 I :I. • 33 I 17. 33 • 00 0 :I. ¼33 I 17. 33 
i;;
.. J 

t) 
·~ 
.l 

(;) 
L' 

4 16 0 
0 16 0 
~ £ ~ 
' u ' 

0 16 0 

0 0 
0 0 
.-, 6 ,:., 

Ci 0 

208 
'1 {', C) .=.:. .... \..! 

2~.i2 
20f:5 

PATTERN 68 OBJECTIVES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,1070E+O:l. 
.OOOOE+OO 
.7600E+oo 
,5460E+OO 
.1000Et01 

1 
1 
1 
1 

+OB 
.08 

-;;~ 
f, ·-·' ,_1, ,..., 

-), "-•I~ 

I 
I 

I 

I 
I 

lB,~.iO 
19 ·> ~i8 
;20. 39 
20,~.>0 

,()0 
,00 
• ()0 
,00 

,3300E+oo .ooooE+oo 

.1sooE+oo 

.1043EtOO 
,:LOOOE+O:l. 

, :l.317E+o:;: 

,OOOOE+OO 

********************************** 

17.33 1, 08 18,-<L21 .001 
:I. 8. 50 1 • 00 19,501 .001 
i o c:·o .. . .: ~ \-t ,_, ,41:l 20 ❖ 0bI ., (l O I 
20,3? 1 7 t, • ,· 20. '.':i6 ! 20. 00 I 
20,90 .oo .,00 I .001 

,OOOOE+OO ❖ 7400E+OO 

.ooooE+oo 

;t-: HOUSEHOLD B? •./,• 
:r-

****************************i***** * INDIVIDUAL 1 * ~ •· 

* PLANNED ACTIVITIES 7 ~ 
~ ~ 

* HOME LOCATION 275 ~ 
~ 

* ~ TRAVEL DAY START 7.00 * 
* ~ TRAVEL DAY END 24.00 ;t-: 

********************************** 

** OBJECTIVES WILL BE COMPUTED FOR 7 REPRESENTATIVE PATTERNS 
(B(:1SED ON 18 FEASIBLE PATTERNS) 

HOUf::-EHOLD 87 INDI~}IDUf1I... l l?(';P 1 FEASIBLE PATTERN i 
.L 

r-:1CTI 1..,JITY I TRr:'.\ 1..)EL I TEMF'Ol~:,~1! .. ~:.F'ECIF'ICr~iTIDN'.3 I TIMEl 
l--~----------------l----------1-------------------------------·----I FROM! 
IN □ TP IM FR KN ZONEIMODE TIMEIARRIVAL IDL.E START LENGTH FINISH! HOMEl 

1----------------------------------------------------------------------------I 
I 1 I 1 1 1 1 8 255 I 1 ,17 I 8.00 ,00 8,00 8,50 16,50110,001 
I 2 I 2 f:., J. 2 ~£ ::?!:i:.i l l «OB! 16v:.t8 ~OO :t.6.► ~;g +~50 1.77081107001 
I 3 I :.3 l,:::, 0 0 0 27!5 I :I. ,17 ! ll,2~.'i ,?5 :!.f.3.00 1..0() 19,00! ,001 

Pr-,TTEFiN l OB . .JECTI 1)Efl 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,4200Et00 .OOOOE+OO 
,OOOOE+OO 
.OOOOE+OO 
.7:l.40Et00 
,1000Et01 

.OOOOE+OO 

.20?3E+oo 

.lOOOE+01 

., OOOOE+OO • OOOOE+oo -:- OOOOE+(:i() 

~ 1-4~i:3E:+02 

➔ ooooE+oo .OOOOE+OO 



HOUSEHOLD 87 I ND It) I DUtiL. 1 2 FEASIBLE PATTERN 4 

I r=-iCTPJITY I TRt-1 1.JEL I TEMPOF,r=-il.. SPECIFICrHIONS I TIME I 
l-------------------l----------!-----------------------------------1 FROM! 
!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE Sl.ART LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
1 1 1 1 1 1 a 255 1 .17 1 a.oo .oo a.oo 8.so 16.50110.001 
2 I O 16 0 0 0 275 1 .17 16.67 .OO 16.67 .25 16.921 .001 
3 I 2 6 1 2 5 255 1 .17 17.08 .oo 17,08 .50 17,58110,001 
4 : 16 0 0 0 275 1 .17 17.75 .25 18.00 1.00 19.001 .001 

-4 IJB.JECTil)E::1 

Ti:;:r=-ii,)EL TIME 
'1-.li'.:-iIT TIME 
TIME AT HOME 
F'OTENTIAL 
Pf.)TTEf~N RISK 

,!:i100E+OO 
.OOOOE+oo 
.OOOOE+oo 
.:11401:.+oo 
, 1000E·-HH 

.OOOOE+OO 

.0000E+OO 
• 207:3E+OO 
,1000E+01 

., OOOOE+OO .OOOOE+OO ,1700E+OO 

., 1432E-Hl2 

.OOOOE+OO ,OOOOE+OO 

HOUSEHO LI) B7 INDil)IDUt-1L. 1 3 FEASIBLE PATTERN 

ACTIVITY TRAVEL. TEMPORAL SPECIFICATIONS I TIME! 
!-------------------1----------1----~------------------------------I FROM! 

I !NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDI_E START LENGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 

1 1 1 1 1 1 a 255 1 1 .17 1 a.oo .oo a.oo a.5o 16.50110.001 
2 2 6 1 2 5 255 I 1 .08 I 16,58 .oo 16.58 ,50 17.08110,00! 
:5 0 lb O O O 275 ! :I. .J/ I :1.7,2:i .00 1/,2~i .67 17.?21 ,001 
4 ~) 16 0 0 0 275 I 1 ,08 18,00 .00 :18.,00 1,00 19.00! ,001 

Pr"::iTTERN b DBJECTI')ES 

TRt-iVEL. TIME 
t,Ji'.)IT TIME 
TIME !-~T HDME 
POTENTIP:L 

-,3300E+OO 
.OOOOE+OO 
,OOOOE+OO 
'"7140E+oo 
,1000E+01 

,OOOOE+oo 

.OOOOE+oo 
.2073E+OO 
.OOOOE+OO 

,OOOOE+OO .OOOOE+OO ,1700E+OO 

,OOOOE+OO ,OOOOE+OO 

HDU:::;EHOL.D 8/ INDI 1v'IDU/~1L 1 4 FEASIBLE PATTERN 

ACTIVITY TRAVEL I TEMPORAL. SPECIFICATIONS I TIME! 
l-------------------l----------!-----------------------------------1 rR □ MI 
INO TP IM FR KN ZONEIMODE TIMEIARRIVAL. IDLE START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------l 
1 

,:.
-..! 

1 l 
3 16 
0 16 
2 f:., 

1. 
() 

0 
:I. 
0 

1 

2 
0 

0 :2·75 
~5 2~i~i 
0 :275 

8 OBJECT I t)E3 

ilJBOOE+OO 
WAIT TIME .OOOOE+OO 

1 
1 
:I. 
1 
1 

+ 1? 
• 1 7 
.08 

• 1 / 

8.00 
16. 6 7 
19 <· 08 .oo 

<· 00 
.oo 

.OOOOE+oo .OOOOE+OO 

TIME AT HOME -.3500E+01 -.1992E+02 
POTENTIAL .9744E+OO .2/2/E+OO 

.1016E+02 

.,lOOOE+Ol ,1.000[+01 

lB,00 
19.08 
19 ., 25 

8,50 
1.00 

.oo 
!- :,i O 
+00 

.ooooE+oo 

-:- OOOOE+0(1 

19,001 .001 
19.0::31 .001 
1'7', 7!.:i I :IO. 00 I 

.001 .001 

• 8000E-·01 

117 



ACTIVITY l TRAVEL l TEMPORAL SPECIFICATIONS I TIME! 
l-------------------l----------1-----------------------------------I FROMl118 
IN □ TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LENGTH FINISH! HOME! 

!----------------------------------------------------------------------------! 
I 1 I 1 1 1 1 8 255 l 1 .17 I 8.00 .00 8.00 8.50 16.50110.00! 
! 2 I 3 16 0 0 0 275 I 1 .17 l 16,67 1,3J 18.00 1,00 19.00! ,001 

3 I O 16 0 0 0 275 l 1 .08 I 19.08 .00 19.08 1.68 20.771 .001 
4 I 2 6 1 2 5 255 I 1 ,17 I 20,93 .OO 20,93 .50 21.43110.001 
5 ! 0 16 0 0 0 275 I 1 .17 I 21.60 .00 21.60 .OO .001 .001 

PATTERN 11 OBJECTIVES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

+6BOOE+oo 
.OOOOEtOO 
.OOOOE+OO 
.8316EtOO 
,1000E+01 

*** Pr-iTTEl;:N 

,OOOOE+oo 

.ooooE+oo 
.2341Et00 
,1000E+01 

,OOOOE+OO 

• :!.42l\E·h)2 

-• OOOOE+OO 

., OOOOE+OO 

.a, OOOOE+oc, 

13 CLOSEST TO OBSERVED *** 

,8000E-01 

HDU!::-EHOLD 87 INDI 1)IDUi~1L ,~:(ii::· 6 FEASIBLE PnTTERN l :.3 

(.:;CT I I._) I TY TR1~1l .. !EL TEMPORAL SPECIFICATIONS ! TIME! 
l-------------------1----------1----------------------~------------I rR □ M! 
!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDLE START LENGTH FINISH! HOME! 

!----------------------------~-----------------------------------------------1 
I 1 I 1 1 1 1 8 255 ! 1 .:!.7 I 8.00 .OO 8.00 8.50 :!.6.50110.001 
I 2 I O 16 0 0 0 275 I 1 .17 I 16.67 .OO 16.67 ,00 16.671 .001 

3 ! 2 6 1 2 5 255 I 1 .17 I 16.83 .00 16,83 .50 17.3~110,00! 
4 
~:.=.i 

0 16 0 0 0 275 
3 16 0 0 0 275 

:I. 
·1 ,. 

1
..._, 

I / 

:, 08 
17. :iO 
HLOO 

.,0() 17,!:iO 

.oo 18,00 
.:-·4-:? l7v9::-?! ❖ 001 

1.00 19,001 .001 

PATTERN 13 OBJECTIVES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,4200E+OO .OOOOE+oo .OOOOE+OO 
.OOOOE+oo 

-.1760Et01 -,1750E+02 -.1017E+02 
.7140Et00 .2073Et00 
.1000E+o1 .OOOOE+OO ,OOOOE+oo 

HOUSEHOLD 87 I ND I 1)I DUt1L. l FJ1P 

,OOOOE+OO .,3-'\00E+oo 

,OOOOE+OO 

7 FEASIBLE PATTERN 1<:i 

ACTIVITY I TR~VEL ! TEMPORAL SPECIFICATIONS I TIME! 
l-------------------l----------1-----------------------------------I FROM! 
IND TP IM FR KN ZONEIMDDE TIMEIARRIVAL IDl.E START LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
1 I 1 1 1 1 8 255 l 1 .17 I a.oo .oo s.oo 8.50 16.501:lO.OO! 
2 1 o 16 o o o 275 1 1 ,17 1 16.67 .oo :!.6.67 1.25 11.921 .oot 
3 I 3 16 0 0 0 275 1 .08 ! 18.00 .oo 18.00 1.00 19.001 .001 
4 I O 1,:::, 0 0 0 2/!S I 1 .08 I 1?.08 .OO :l.?,08 LL?. 20.21! ,.001 
~-i i 2 6 :t 2 !:5 2!::.i:'5 I l .:1.7 l 20.:n .on ?0.37 .::i(i 20,B/110.00! 
6 I O lb O O O 275 I :I. ,:l.7 I 21.0A .OO 2:1.,-04 .00 ,.001 .00! 

PATTERN 1A OBJECTIVES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 

.5900E+OO 
,OOOOE+OO 
,OOOOE+OO 

,OOOOE+OO 

.OOOOE+OO 

+ 0 0 () 0 E + (i 0 ❖ OOOOE+oo -• 2500E+OO 

., 1 ,11 ,:::,E ·H)2 



119 

********************************** * HOUSEHOLD 92 

*********t************************ * INDIVIDUAL 1 * 
,1, PLt:1NNED t:1CTI 1)ITIES 3 ,J, 
"' 'i'• 

•.J..1 ,,, HOME LOCf-'.1TION 2t,9 ·.J,· ~--
* Tl~:t:1l)EL D,~,Y STAF-:T 6.00 * ,,, TF~r=1 1.JEL Dt1Y END 24.00 * ,,, 

** OBJECTIVES WILL BE COMPUTED FOR 6 REPRESENTATIVE PATTERNS 
( Bi-)SED DN 14 FEASIBLE PATTERNS) 

HOUEEHOL.D :l. 1 FEASIBLE PATTERN 

! ACTIVITY TRAVEL I TEMPORAL SPECIFICATIONS TIME! 
I l-------------------l----------1-----------------------------------I FROM! 
I IND TP IM FR KN ZONEIMODE TIMEIARRIVAL. IDLE START LENGTH FINISH! HOME! 
1----------------------------------------------------------------------------l 

1 I 1 1 2 1 8 252 1 .25 8.00 .00 8.00 8.50 16.50115.001 
2 3 16 0 0 0 269 1 .25 16.75 1.25 18.00 1.00 19,00! .001 

2 6 1 2 6 256 
0 16 0 0 0 269 

·n::r=iVEL TIME 
t,J(~IT TIME 
TIME r=1T HOME 
POTENT I ,=1I... 
Pr=iTTERN F:ISI\ 

·} 7500E+OO 
.OOOOE+OO 
.1500E+Ol 
.7318E+OO 
., lOOOE+O:!. 

l 
1 

HOUSEHOLD 'i2 IMDI 1-✓ IDUt1L 

., t:
+ ,:. • •• .J l':? ,. 25 

20, '.34 

,, 2sooE+oo 

• ::~2'-10E-H)1 
• 17!s·=.?E +oo 
, 1000E-H)1 

1 

,OOOOE+oo 

, 8'i'20E+Ol 

., OOOOE+oo 

,8A 20,0911~5.00I 
-)()() ,:-001 +001 

,OOOOE+oo .,OOOOE+oo 

., OOOOE+OO 

2 FEASIBLE PATTERN 

ACTIVITY TRAVEL TEMPORAL SPECIFICATIONS TIME! 
l-------------------l----------1-----------------------------------I FROM! 
!NO TP IM FR KN ZONEIMODE TIMEIARRJVAL IDL.E START LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
:I. I 1 1 2 1 8 252 :I. .25 I 8.00 .00 8.00 8,50 :1.6.50115.001 
2 I 2 6 1 2 6 256 1 ,17 I 16,67 ,00 :1.6,67 ,84 17,51115.001 

I 3 IO 16 0 0 0 2(;9 I l ,25 I 17,76 ,00 17,?6 ,1.S 17,.'i2I ,.(H)I 

I 4 I 3 16 0 0 0 269 I 1 .08 I :1.8.00 ,00 18,00 1.00 19,001 .001 

3 OBJECT I 1..)E~; 

Tl~t1VEL. TIME 
l,.J(:1IT TIME 
TIME r=iT HOME 
POTENTI(.:,L 
p(.i1TTERM RIS~( 

, 2~'.'.iOOE+OO 
+OOOOE+oo 
, 1~.iOOE+Ol 
,7140E+OO 
., 1000E+Ol 

HOUSEHOLD ':?2 INDI')IDUAL. 

(::·,CTI 1..'ITY 

.,. 2500E+OO 

, i\ ~.i80E +O l 
i-2073E+OO 
.OOOOE+oo 

1 

• OOOOEtOO .00001::+oo .2500[+00 

, 73:30[+01 

., OOOOE+OO ❖ OOOOE+oo 

3 FEASIBLE PATTERN 

TEMPORAL SPECIFICATIONS I TIME:! 



1----------------------------------------------------------------------------I 
: 1 I ' ·1 ,·; •I r) ~, 17 ,., I ·I ··) i::- I (j ~ {1 r r. 8 {) () ,., i::· ,, j /. ,::- C I ·I i::- () ,~ l 121 
t .I. .,. ::.. J. \.) ~ .J .,;.. j_ ? -:.·. ..... u t, (.1 !J + ..) '.) •• + V \. ,::; + ._i V . w + ";. .I ,I J .. _I ~ \.• ,._] 

I 2 I~:. 1,f:., 0 0 0 269 I 1 .25 I 16.7'.:'i 1.2~:i 18.00 1.00 J? ❖ OOI .001 
l :3 I O 1.,~. 0 0 0 2.:-,9 I 1 .08 l 19.08 .OO 19.08 .OO 19.081 .001 

4 I 2 6 1 2 6 256 l 1 .25 I 19.33 .OO 19.33 .84 20,17115,001 
~:i IO 16 0 0 0 269 I 1 .25 I 20.42 .OO 20,-<l:2 .00 .001 .,001 

PfiTTEF:N 5 OBJECT I 1.)ES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

HDUBEHOL.D 0·"1 
7 ~-

.'7500E+oo 
.OOOOEtOO 
,1500E+01 
.6:1.4:1.EtOO 
,1000E+01 

INDI 1)IDUt-iL. 

• 2:iOOE+OO 

,3160Et01 
,1523E+OO 
,1000Et01 

l 

+ 0000E+O0 .()000E+oo .BOOOE-·Ol 

., 89'.20E-H!l 

.OOOOE+00 .OOOOE+oo 

F:tiP A FEAEIBL.E Pt1TTERN 8 

r-KTI 1nTY I TRr;it.)EL. I TEMF'ORt-=tl .. Si='ECIFICt-HIONS I ·y H'iE I 

l-------------------l----------1-----------------------------------1 rROMI 
I IND TP IM FR KN ZONEIM0DE TIMEIARRIVAL. IDLE STnRT LENGTH FINISH! HOME! 
1----------------------------------------------------------------------------l 
I :I. I l 1 ·2 l 8 2:.i2 I 1 ,25 I 8,00 ,00 ELOO 8,:.iO 16.5011~.'i.OOI 
I 2 I 3 16 0 0 0 269 I 1 .. ~!::',i I :l.t,.?:_i 1.·?;-:i 18.00 1,00 :i.9,,:)01 .001 
I 3 I O 16 0 0 0 269 I 1 ,,08 I :l.':?,08 .OO 19.08 :I ."!.,7 20,. 11'.31 .,001 

4 I 2 6 1 2 6 2'.:'i6 ! 1 ,.25 I 20.70 .OO 20.70 .84 2:l..'."i411!S.OO! 
!5 IO 16 0 0 0 269 I 1 ,2;-:i I 21,/9 ,,Q(l 21.79 ,00 ,001 ,001 

P(iTTEr-;:N 8 □ BJECTJ:l.JES 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

*** 

.7500E+OO 

.OOOOE+oo 

.1500Et01 

.8316E+00 
,1000Et01 

F'f.:1TTEl:;:N i {l .1. , .. 

HOUSEHOLD 92 INDJ:l)IDUtiL 

, 2::-_:iOOEtOO 

,3160E+01 
.234:1.E+OO 
.1000E+01 

,OOOOE+OO 

,, Bti'.20E+01 

,OOOOE+OO 

CLOSEST TO OBSERVED 

:I. l~t,F' 

.OOOOE+oo 

,OOOOE+oo 

,J,· •-!, •,}1 
-f!\ 'J'• 'I'• 

v 8000E-·Ol 

5 FEASIBLE PnTTERN :1.0 

ACTJ:l)ITY I TF:r~'!l..)EL. I TEMPORr➔ I. SPECIFICATIONS I TJME! 
!-------------------!----------1-----------------------------------I FROM! 
!NO TP IM FR KN ZONEIMODE TIMEIARRIVAL lDL.E START LENGTH FINISH! HOME! 

1----------------------------------------------------------------------------I 
I l I 1 :I. 2 :I. 8 252 I 1 .25 I 8,00 .OO 8.00 8.50 :l.6.50115.001 
I 2 IO 16 0 0 0 269 I :l. .2~; I 16.75 .OO l.::;,75 l,17 l7.':r'21 ,00! 

-i ~-· 
/1 ·-: 

t::· ~· 
,: , .. } 

3 16 
0 J.b 
~,:.~ 6 
O 1 6 

0 
('· ·,} 

·I ... 
0 

() 

0 
2 
0 

0 •") ,: C) 
,\:. \,..I I 

0 2{-,9 
6 2;::.i6 
0 2li9 

:I. 
1 
1 
1 

~OB 
i-OB 
~ 2~i 

--;t:· 
i• 1.· •• ..J 

:1.8, 00 
l 9. OB 
l 7' + 33 
2()f/t2 

,00 
.oo 
+ () () 

.oo 

18.00 
:1.9.08 
19,33 
20.42 

t.oo 19,001 .001 
.oo :l.9.081 .001 
.84 20.17115.001 
,00 .001 .OO! 

PATTERN 10 OBJECTIVES 

TRAVEL. TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

,5800E+OO 
,OOOOEtOO 
.1500E+01 
.6141Et00 
• lOOOE-l-01 

• ;,~5ooE+oo 

.3160E+01 
.:l.523E+OO 
.0000E+00 

.OOOOE+OO .ooooE+oo • :3;300E+OO 

, 8840E·H!l 

., OOOOE+OO .,(iOOOE+oo 



ACTIVITY TRAVEL l TEMPORAL SPECIFICATIONS I TIME! 
l-------------------l----------1-----------------------------------! FROM! 

I !NO TP IM FR KN ZONEIMODE TIME!ARRIVAL IDL.E START LENGTH FINISH! HOME! 
l----------------------------------------------------------------------------1 
l 1 I 1 1 2 1 8 232 I 1 ,25 I a.oo .oo 8,00 8.50 16.50115.001 
I 2 l O 16 0 0 0 269 I 1 .2'.:i I :1.6,7;:i ,00 H,,75 l.17 :!7,?21 .001 

-..r, ,,, 
-.y 
·T• 

·•JJ ,,, 

* ,J, ,,, 

:3 3 1 ,S O O • () 0 1 8 + 0 0 1 • 0 0 1 9 , 0 t:.i I , 0 0 I 0 269 :I. • 08 18 .oo 
4 0 l6 0 0 ,00 19.08 :l.37 20, 1:\~·.il .001 0 265) :l. .08 :l. 9 • 08 
5 2 6 t ?. .OO 20,70 ,8 11 2:1..5411;:i.OOI I '1 c:- L :l. + ;,;:~5 20 ,70 •::l ,._._,Ju 

6 0 16 0 0 ,0() 21,79 .oo ,001 .001 0 26<:J :l. 2!:i 2:l. -, n 
• • ., 7 

PATTERN 13 OBJECTIVES 

TR(-il)EL TIME 
t, . .IAIT TIME 
TIME AT HOME 
F'OTENT I AL 
Pr-:1TTEF.:N RISI< 

INDIVIDUf-1L 3 

• ::'.i800E+OO 
❖ ooooE+oo 

.1:iOOE+O:l. 

.8316E+oo 
• 1 0 0 0 E -H):l. 

PL(..1MNED ACTil)ITIES •") 
.-:.. 

HOME L.OCt:1TION 269 
TR(..il.'EL Df~1Y START 6 
TF~ti'v'EL. Df-1Y END ::::4 

.2500E+OO 

• 3160E·H)1 
.2341E+OO 
.OOOOE+oo 

•J, ,,. 

* 
'k ,. 

.. oo -.J; 
'I"• 

,00 * 

** OBJECTIVES WILL BE COMPUTED FOR 
(BASED ON 6 FEASIBLE PATTERNS) 

HOUSEHOLD 92 INDI'-)IDU(➔ l 

ACTI 1-.,JITY 

.OOOOE+OO .OOOOE+oo .3300E+oo 

.88..:iOE+O:l. 

.OOOOE+oo .OOOOE+OO 

5 REPRESENTATIVE PATTERNS 

1 FEASIBLE PATTERN j_ 

TIME! TEMPORAL SPECIFICATIONS 
!-------------------l----------1-----------------------------------I FROMI 
INO TP IM FR KN ZONEIMODE TIMEIARRIVAL IDI.F START LENGTH FINISH! HOME! 

l----------------------------------------------------------------------------1 
1 t 1 1 :I. 8 1l4 1 .33 6.50 .OO 6,50 9.50 :l.6.00120.001 

I 2 I 2 1::· 
,J 

! 3 ! 0 :1.6 
0 
0 

-··i 
"-

0 
6 1 ! 
0 26S> I 

1 OBJECTI'...'ES 

TF:ti 1JEL TIME 
1.,..1t1IT TIME 
TIME AT HOME 

PATTERN RISI< 

Tti600E+OO 
<-OOOOE+OO 
¼OOOOE+oo 

v OOOOE+()O 

:I. 
:l. 

HiJU2,EHDL.D 92 INDI!.)IDU;~L. 

16.42 • 0 (i 

.00 

❖ OOOOE+oo 

.OOOOE+OO 
.. 4/;~52E····Ol 
.OOOOE+oo 

3 

., OOOOE+OO 

• 97~:.iOE+O:t 

❖ ()OOOE+OO 

20.09120.001 
➔ OO ❖ OOi ~-001 

• ,1200E+oo 

,, :I.OOOE+O:I. 

2 FEASIBLE PnTTERN 

TEMPORAL SPECIFICATIONS 
!-------------------i----------1-----------------------------------! 

TIME! 
FF:DM I 
HOME! !NO TP IM ~R KN ZONEIMODE TIMEIARRIVAL IDL.E START LENGTH FINISH! 

12· 



2 5 
0 
0 
0 0 

0 269 
6 :I. 
0 269 

l 
l 
:L 

·;: "I 
f .__, ..... , 

16+67 
<· ()0 

• 0 () 
.oo 

:l ,(:,. 3'..3 
:16. f.:..7 
20.67 

.oo 

❖ oo 

·I ,'.. '7. '7. I r,c I 
. J, '-' t ,.! •-• ❖ V } I 122 
20 -~ :.':$ 11 t 2() + 00 1 

, 00 I , 00 I 

P01TTEf~M 2 OBJECT I 1-,JES 

TF<:01VEL. TIME 
klF-1IT TIME 
TIME 01T HOME 
F'OTENTit~L 
F'f.~TTEF:N f<:IS!"< 

,6600[+00 
❖ OOOOE+oo 

.:L42:3E+OO 

.ooooE+oo 

.OOOOE+OO 

.0000E+OO 
• 3'?67E-.. O:l. 
.OOOOE+oo 

.OOOOE+OO 

.9500E+Ol 

.OOOOE+OO 

• ~BOOE +oo 

,lOOOE+O:L 

3 CLOSEST TO OBSERViD *** 

.3300[+00 

HOUEEHDL.D S)2 INDI'-)I:OUA!... 3 FEASIBLE PATTERN 

t1CTI 1-.JITY TF;:t, 1)EL TEMPOl~:(11. f;F•ECIFICP1TIDNE TIME I 
!-------------------!----------1-----------------------------------I FROM! 
!NO TP IM FR !·,:N ZONEIMODE TIMElr-1Rf~I 1),;L. IDL.F:. :3Tt-1RT L.Et·~GTH FINI'.:,Hl Hlir)EI 

!----------------------------------------------------------------------------1 
1 1 1 1 1 8 114 I 1 .33 6.50 .OO 6.50 9,50 16,00120,001 
;;~ 0 16 0 0 0 2b9 I 1 .:3:S 16,_3:3 ,.00 :l.6+3::5 .91 1?,251 ,.001 

.-i ... , 
0 :I. 

·! 
J. 

•--i•--.· ,. .,;:-.:} 

C• 0000[+00 +OOOOE+OO 

l'?.~58 
2 :!. "!.:if~ tOO 

❖ 3300E+oo 

❖ :L OOOE+O :l. 

TEMPORAL SPEClFICAllONS 

:::.~ l (· :~:.:: ~.:5 I 2 0 :: 0 0 f 

,.O(tf i-OOf 

1-------------------i----------i----------·-------------------------i FROMI 

I ....................... ··- .......... -· ....... -- -- ............................. , .................. -- ............................................................................................. -· ........ -- -- .... -· ...................................... . 

1 1 1 1 8 11~ I ~ 
0 16 0 0 0 269 

l 
0 lb O O O 269 

Tl?f1l.)EL TI ME 
l.1..!t1IT TIM[ 
TIME t1T HOME 

,OOOOE+OO ·=- :::;300E+oo 

HOU~3E:HO!...D 

t• ()O()OE+OO 
7 1 '?00E+QO 

❖ OOOOE+OO ., :lC;OOE+O:i. 

5 FEASIBLE PATTERN 

ACTIVITY TRAVEL TEMPORAL SPECIFICnTIONS 
l-------------------:----------1-----------------------------------I 
IND TP IM FR KN ZONE!MODE TIME!ARRIVAL. IDLE START LENGTH FJN!SHi 

TIMEI 
F'F:Cih! 
HUhEI 



I J, J. ..i. 

:2 0 :i. 1:·) r·, .. _, 

:~: :2 !.7.i 0 
(1 • y O 16 0 

.i. ·-· .1. -t. "t 

0 0 269 
r\ 
,.:_ 

0 
f. •I 

.L 

0 26~;1 

PATTEF:N 6 !JBJECTil,'[S 

TRAVEL TIME 
WAIT TIME 
TIME AT HOME 
POTENTIAL 
PATTERN RISK 

END OF ANALYSIS 
*STOP* 

.6600Et00 
.OOOOE+oo 
.1700E+OO 
.7140Et00 
.OOOOE+OO 

***XEQ TERMINATED*** 

-1 
.L 

:J. 
1. 

\-' \..• 

+33 
+33 
• 3 :-:1 

16 ·> 3:3 
20¼32 
--) /\ --z '1 
,:...·-, t -..J~ 

.oo 

.oo 

.oo 

.ooooE+oo .OOOOE+oo 

.l250Et01 
.5690E-01 
.OOOOEtOO 

., 8 -'H O E ·HH 

.OOOOE+oo 

16¼33 
:20 +_32 
2l-)~32 

3 ❖ 65 

:.3~67 
foo 

~ :~:100E+oo 

• :i.OOOE+01 

19,S:'91 {-00 ! 
23.,9<_;)120.001 123 

t-OOI +0 1:)? 

+ :·3~50()E+OO 



24 

23 

22 
21 3 (263,, t 6) 

20 

19 

18 

T11 

I16 

~15 

14 

13 

12 ........ _______ ................ .. 
11 _________________ 1 (256, 6) 

10 

124 

[ND OF ACTIVITY 

✓ ACTIVITY NUMBER 

1 (258,, 4) 
~ZONE 

ACTIVITY TYPE 

~ START OF ACTIVITY 

~ARRIVAL AT ACTIVITY 
LOCATION 

5 10 15 

TRAVEL TIME FROM HOME 
HOUSEHOLD: 56 PERSON: 1 5 



24 

23 

22 
21 3 (263,16) 

20 

19 

18 

T11 
I16 

~15 

14 

13 

12 

t I 

10 

---------------12 (256, 6) 
........ _____ ........... __ _ 
0 (263,16) 

I (258, 4) 

...,_.., .. -~--- --------- - - _______ ...., ______ --!'F 

5 10 

TRAVEL TIME FROM HOME 
HOUSEHOLD: 56 PERSON: 1 

125 

15 

10 



24 

23 

22 
21 3 (263,16) 

20 

19 

18 

T 17 0 (263, 1 6) 

I16 ---------------, :is 1.2. 
14 

13 

12 

1 1 

10 

5 

-~--~-----
t (258, 4) 

10 

TRAVEL TIME FROM HOME 
HOUSEHOLD: 56 PERSON: 1 

126 

15 

13 



24 

23 0 (263, 16) 
22 

21 ::~~:::::::::::12 (256, 6) 
20 0 (263, 16) 
19 3 (263., 16) 
18 

T17 
I16 

~15 

14 

13 

12 

1 I 

10 

5 

I (258_. 4) 

10 

TRAVEL TIME FROM HOME 
HOUSEHOLD: 56 PERSON: 1 

127 

15 

17 



24 

23 

22 
21 3 (263 .. 16) 

20 

19 

18 

TI 
17 

0 (263, 16) 
16 

~15 -~-~~--~~-~-~----~~~~~-~~~~------~ 
14 

13 

12 ---------------
11 _______________ L c2ss, 6) 

10 

5 10 

t (258 .. 4) 

TRAVEL TIME FROM HOME 
HOUSEHOLD: 56 PERSON: 1 

128 

15 

23 



24 

23 0 (263, 16) 
22 

21 :::::::::::::::12 (256, 6) 
28 0 (263, 16) 
19 3 (263, 16) 
18 

T11 
I16 

~15 

14 

13 

12 

1 1 

10 
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