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APPENDIX E: 	Program Listings and Comments  

This Appendix consists of Che computer program 

listings for the programs used in conjunction with this 

project. 

The large amounts of data which must be handled 

in connection with this work have required the use of file 

systems in the programs. For this reason, facsimiles of the 

appropriate job control language (work flow language) cards 

are included with each program. 

The program listings are heavily documented; also 

included are supplementary comments concerning implementation 

of the basic algorithms developed for use in this work. Most 

of the programs return considerably more printed output than 

has been included here. An amount of output sufficient to 

indicate the nature and format of the returned data has been 

retained with each program. 
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I. 	 RAW DATA 

1.0 Introduction. 

Primarily to provide portable programs the computer 

language adopted for thLs study was FORTRAN. For adequate 

accuracy in some of the programs, it was found desirable to 

use the Burroughs 6700 computer which provides much higher 

accuracy in arithmetic processes than does the 360 series of 

IBM computers. Hence job control language (JCL) given is that 

appropriate for the B6700. Occasionally extensions to standard 

FORTRAN are used to facilitate input/output, but these could 

be easily modified by a competent FORTRAN programmer. 

In the Interim Report [3] computer programs for 

several basic procedures were presented. These procedures had 

been developed under the assumptions that data would be avail-

able in a particular format. During the course of extracting 

data relevant to the evolution of Canadian population, con-

siderable processing of more data was required for the use 

of these procedures. Furthermore, the computer programs had 

to be modified, and extended to accommodate the full scope 

of the model proposed. 

This appendix to the final report describes the 

data obtained, and its incorporation into the procedures. 

Further it includes source listings with data and selected 
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output (excepting only a program for plotting three-dimensional 

profiles) needed for processing additional data as it becomes 

available. 

The algorithms used were among the most accurate and 

reliable known to the authors; parallel programming with other 

algorithms did not yield more promising results. While the 

numerical techniques may be improved upon through intensive 

investigation of each of the algorithms used and through 

improved programming, the authors expect that inaccuracies 

in the data currently available would inhibit improvement 

of the final results. Certainly the limited experimentation 

by the authors failed to indicate significant changes in the 

results. 

To implement the model proposed in the Interim 

Report, estimations of parameters characterizing evolution of 

a population from historical data required three large data 

sets: 

For the evolution of fertility: 

1. Fertility: age-specific fertility as a function of time: 

in particular, the rate at which females of age x give 

birth at time t for each value of x and t in years. 

and for the evolution of population: 
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<-• Population Density: age-, income- specific population 

density as a function of time 	in particular, the number 

or people at age x with an income of s at time t 

in practice this data might be estimated from the number 

of people between ages x and x + 1 coming between 

s and s + ds at time t for each value of x and t 

in years, 

and ds = $1000 (for example); and 

3. Mortality: age-specific death rates as a function of 

time. 

As well, certain other sets of data forming 

economic indicators were required for estimating the dynamics 

of the evolution, and these are discussed in section 4.1. 
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I  .1 Fertility Data  

Data available in annual issues of Vital Statistics 

[23] provides fertility rates for five year age groups. 

Annual data of this type is available only for a limited 

period, and data in single years of age was required if 

accurate estimates of the changes over time were to be 

obtained. 

To obtain this data in the smaller age groupings, 

the authors communicated directly with Statistics Canada. This 

ministry provided the following data: 

1. (a) for each census year (1956, 1961, 1966, 1971), the 

numbers of femalses (and males) of age x (in single 

years) at June 1, Canada and the Provinces; 

(h) for each non..census year (during 1957-1972) inter-

censal revised estimates of the numbers of females 

(and males) of age x (in single years), Canada 

and the Provinces; 

2. for each year (1956-1972) the numbers of live births to 

mothers between ages x and x + 1 in Canada excluding 

Newfoundland. 
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This data defined the age-specific fertility as 

f(x,t) 	number of live births to mothers between ages x 

and x + 1 during year t in Canada excluding 

Newfoundland 

numbers of females of age x at time t 

Canada excluding Newfoundland 

To create computer files of this data, handwritten 

tables were transcribed via punched cards, and checked with 

totals provided in the tables. 

For the age-specific distributions of males and 

females two data-sets were created: 

1. Census Singles/Revised Singles: Canada Format: 

14 , 8X 5  F9.1 „ 2X , F9.1 , 1X 1  F9.1 5  30X 5  A6 

Age 	Total 	Males 	Females 	Year 	ICST 

IRS' 

for ages 0-89 in years 1956-66 and 1971-72, 

and ages 0-69 in years 1967-1970. 

These births to mothers of unstated age were distributed 
among those of stated age according to the nstated-age" 
distribution of mothers. 
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Age Births to 
mothers of 
given age 

Year 'BSI 

2. Census Singles/Revised Singles: Newfoundland Format: 

14 	8x , F9.1 y  2X 	F9.1 5  1X e  F9e1 5  30X 5  A8 

Total 	Males 	Females 	Year 	1 CSNFT 

IRSNF! 

For the age-specific distribution of births, one data set 

was created in three different formats: 

Birth Singles (excluding Newfoundland) 

1. 1956-65  

14 „ 8X , F7.0 	. 53X , A6 

2. 1966-72  

14 	, 	7X 	, 	F7.0 	54X 	, 	A6 

Age 

3. Age unstated 

6 X 	, 	F3.0 	, 	1X 

Births to 
mothers of 
unstated age 

1X 	F6.0 	, 	57X 	, A6 

Total number 
of births 

Year 
!BSI 
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Ail of these data sets were combined in Program 1 

to give punched (or printed) output of Summary Singles . 

excluding Newfoundland in the format: 

F4.0 5  F9.1 5  F9.1 	F9.1 3  F9.3 3 	32X 5  A8 

Age 	Total Males 	Females Births 	 Year 5  ISSNF 1  
Population 

This summary data forms the input for programmes  described 

in the next chapter. 
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ACCT—MIIM,VrPNFP.TIMFrhn 
IF 	it if il 1> IF il it IF IF Il il *il. * il il iF IF iF 41***** il IF Il ** tF iF 4F 	1/ iF it *IF* 41** * * *** 

PPOC,PAM 1.1  

4) itolt*nnoe**-11.**e 4141 ****41410e*****4***411141****e4141*4**41*041*******«**** 

1(1P 
r .  • 

3JOB CHECK; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
COMPILE CHECK FORTRAN; 
FILE FILE9(KIND=PACK,TITLE=DATA/XXCSRS,FILETYPE=7); 
FILE FILE10(KIND=PACK I TITLE=DATA/XXCSNF,FILETYPE=7); 
DATA 
FILE S=FILES 
FILE 6=FILE6 
FILE 7=PUNCH 

• FILE 9=FILE9,UNIT=DISKPACK 
FILE 10=FILE10,UNIT=DISKPACK 

3DATA FILES 
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*********************if*******************************************41 

ppoGoAm : 	1.1 
: cHrCK 

POPPnF : INPUT AND rALCULATr DATA FOR FERTILITY. 
CHFCKS THE INPUT DATA FOR FPRORS 

DATA : CqPq.CSNE,PS 
OUTPIIT 	qqNE (PPENTrD OP PumcHFn) 
NnTr : THr DATA FPOM  TH r rILFS CSRS.CSNF,AND RS  ARE  PFAD  IN 	- 

✓ THF FOLLOWING oRnF2 
omF YEAR r ROM  cSRç 
ONE  YEAR FROM cfNF 
ONF YEAR rPOm 9s 

THE PPOGRAm WILL RFA0 AND PROCFSS DATA FOP THE YEARS 
19qA TO 1972 

C' 	FILr 	FTLFr = Bq DATA (FILF5=RFAnEP) 
FILEQ=CSPS DATA 
FT1F10=CSNF DATA 

****************************************************************** 

	

1 	 INTEGER YRAP,AGE,NIN(17) 
TNTrriFR SYrAR 

	

3 	 PEAL PDATA(cln,4), NFDATA(P0,4), RIRTHS(90.4) 
 DATA NTN/QM,q0,90,90.90,90,90,90,90,90,90,70,70,70,70.90,90/ 

II = 7 
TT = A 

	

7 	 SYEA=19SS 
no 	T = 1,17 
SYEAiD=SYEAP+1 

	

10 	 LIn7 Q 

	

11 	 r'Art_ DATATN (PDATA.NIN (I) /40 	0 ,0.0,LL,SYEAR) 

	

12 	 LI =10 

	

13 	 CIL DATAIN(NFDATA,NTN(I),40 	1 .0.0,LL,SYEAR) 

	

14 	 =S 
1' 	 C 7 LL ROPNI(BIRTHS,12,r1,SYEAP,LL) 
lE 	 fl 	I J = 1,00 
17 	 PDATA(J.?) = PDATA(J,?) — NFDATA(Je2) 
10 	 POATA(J93) = PDATA(J,3) 	NEDATA(J93) 
lq 	 PDATA(J,4) = PDATA(J,4) 	NFDATA(J94) 
2 1' 	TF ( 1.ED.r?) WPITF(6.101) 
21 	 WRTTF(IT,100)(PDATA(J,L),L=194)98IPTHS(J,2),SYEAP 
22 	1 	 CONTINUE 
23 	100 FORm 1 (F4.0,3F0.1qFP.3,32X,I4, 0 SSNF') 
24 	101 FORmAT( 9 1 1 11X) 
25 O CONTTNUE 
2E 	 STOP 
?7 	 Fmn 

2E 	 SURPnUTTNr BORNI(RIPTHS,NS,NN,SYEAR,LL) 
***************************************************************** 

C 	RIPTHs =  THE mATPIX IN WHICH THE DATA IS TO BE STORED 
C NS = TH r START POSITION (AGE ) OF THE DATA 
• NN = THE Fmn POSITION (AGE) OF THE DATA 

sYEA ,7.> 	THE  YEAR OF THE DATA SET 
LL = THE UNIT 0 FROM WHICH THE DATA IS TO BE READ 
CODE TS SET TO BS FOP ALL YEARS 

***************************************************************** 
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'.1() 	 PrAL fc1PT4S(PO44) 
oFAL CDOF.ConFU\I 
TNIFFR YEAP9 (-;YrAP 
nArn conr/tnst/ 
n0 E,‘ 	1 	-  'I Nt  

r,0 	1111)1 , 1(1, 1 ) 	0.0 
nO uo 1 -• N10 .qo 

	

liTP1 1 1(1,? ) 	- n.n 
0.0 

1P 	 nO 1 T = Ms,NN 
ig 	 TF (YFAP.r4- .1Q(- 5)  on Tn s 
/#n 	 PF:An(LL,In,Fmn ,-..3)(AITHs(I,J),J=1.?).yEAR,conFIN 
41 	 nn Tn 6 

42 	5 PFAD(LL,11+END=3)(HIPTHS(I,J)+J=1,2)+YEARICOOEIN 
43 	6 0ONTTNUE 

C 	CHECK THE  CARI')  CODE 
44 	 IF (YEAR.ME.SYEAR.OP.CODEIN.NE .CODE) GO TO 3 

C 3 AL 714E RIPHTS 
45 	1 	SUM 	SUM + RIPT4s(I,2) 
46 	 PEAO(LL.20)TNN.TOTAL,YEAR,CODEIN 
47 	 TOTM = TOTAL - TNN 	• 
48 	 TE (cUM.NF.TOTAL) WIRITF(6,21)SYFAR,CODE,SUM,TOTAL 
40 	 SUm 	n 
(-;n 	 DO  2 1 = mS,MN 
5 1 	 gIRTI4S(I.2) = ( AIRT 4 S(192) * TNN) / TOTAL + RIRTHS(I+?) 
S? 	? 	sUm , SUm 	RIPTHS(I.?) 

WRITr(A.?2)YFAR+CODF+TOTAL+TMN 
*ExTENST0N* 	10-3 

54 	 T = 
55 	 CONTrmuF 
5e, 	 PFTUnm 

ln FORm:ST(E4.0,8X,F7.041X,I4+AP) 
q8 	11 r1F•'m T(E4.0.7X+E7.09S4X91402) 

20 FORmTT(6x,r3.0,1X+E6.n,56X91402) 
60 	21 FOR ,,“1- (.0+0 ERROR IN 	e+14+A?+ 1  TOTALS  1 ,F13.5+qXer13.5) 
, 	22 FORMAT(tif4 9  DATA #.14,420 TOTAL = t'SX,E13.5) 
(,2 	 F"IP 

sURPnuTiMr nATAIN(DATAS,PUS,c0Ls,mAmE,ERRoRn9LL,SYFAP) 
***************************************************************i 

DATAS IS THE DATA TO BE P\IPUT MATRIX + INPUT RY POW 
PowS TS THE 0 OF ROWS IN DATAS 
COLS TS THE e OF COLuMNS IN DATAS 
NAmE IF MOT RLANK THrN DATA WILL RE CHECKED AS IT IS READ 
FRPOn8 Is  TH F MAXIMUM ERROR ALLOWED BEFORE 8EING FLAGGED 
LL Tc THE UNIT 	EROm WHICH THE DATAIS  TO BE READ 
sYEA0 IS THE YEAR OF THE  DATA SET 
CODE (THE EXPECTED CODE) IS.SET TO CS FOR CENSUS YEARS AND TO 
p5 01. 4ERWTSE 

***************************************************e************ 

64 	 PEAL DATAS(90.4) 
65 	 INTE0ER ROWS,COLS+YEAR+SYFAR,LL 

PEAL NAMF.8/ 1 	t/eFRRORq+ERP+CODE+CODEIN 
(,7 	 COOF:reRSI 

68 	 IF (m00(SYEAR.05).EQ.1) CODE=ICS• 

69 	 IF (mAME.NE.R) GO TO S 
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70 	 r›Ft\ not 	no)  ((nATA(;(1..1).J ,, l,corç),YFAP.COnFiNJ,I=1.POWS) 
71 

	

	 TF (vEAP.rDiqYEAP.ANn.CODE.F0.CODEIN) GO TO IS 
WPTTI- (e,.210)SYEAP.00oF,YFAR4CODFTM 

/1 	 (1P 
r, no lq  T 	,PowS 

PFAnd .100) (OAT AL; (1,1) 	.rOLS) •YEAP.COOF 
(vEAP.F0.(;yEAP.AND.CODE.FO .CODETN) GO TO In 

77 	 wPITc- (e,,,2 )0) FYEAR.CnoF,YFAP,conFIN.I 
78. 	 STOP 	• 
79 	In CONTTMUE 

SCALE THE nAT4 

80 	1q TF(moO(SYFAR,F).En.1) GO TO 16 
81 	 nO  3 T 	1,ROwS 
8? 	 nO 30 J=?,COLS 

ln 	 DATAS(T,J) = GATAS(I,J) * 1000 
84 	16 TF(\pmF .F0.  R ) RETURN 
8F 	 00  2 T = 1, ROWS 
86 	 EPP 	nATAS(T,P) 	( 04TAS(I.3) 	DATAS(I,4) ) 
q7 	 IF ( ARS(FqP) *LT. FoRORP ) GO TO 20 
88 	 WRITr(6.200) NAmE, ( DATAS(I,J), J=194) 
R9 	2. CONTTNUF 
90 	 PFTUDU 
91 	1 0 0 FOg ,“T(E4 .0 ,8 x , F 9 .1, 2 x.E9.191X9F9.11,30x,I4,A2) 
92 	200 FORMAT(/,' 	1 ,A4-95X;F5•0,3F11.1) 
93 	210 FORK“T(1x,10(1* $).0rARD CODES DISAGREE, EXPECTED CODE = '914.42 ,  

g, • GnT 1 ,14.A29 ',CAP() # f,/?) 
q4 	 EN I)  
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* * * * * * 0. if- 	 ****************************************** 

DATA FOR 
PROGRAM  1.1  : CHFCK 
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nATA 14A8g TOTAL - 	416198.00000 

	

o. 401620.0 ?04917.0 19671?.0 	0.000 

	

1. 400161.0 204130.0 1 0 6011.0 	0.000 

	

2. 188571.0 198064.0 190509.0 	0.000 

	

1, 171610.0 1 80 63 0 .0 1 8 1 980 . 0 	0.000 

	

4, 1 1-)8P0').0 1112,0 17q031.0 	0.000 

	

1731,5.0 189960.6 181195,0 	A.00M 
6. 3'63146.0 184780.0 178157.0 	0.000 
7. 3r;0992.0 178681,0 172309.0 	0.000 

	

P. 3 1 7144.0 171E1/48.0 1601.0 	. 0.000 

	

0 ,  3?2672.0 164502.0 158170.0 	0.000 

	

10. 107176.0 156769.0 150407.0 	0.000 

	

11. 291081.0 148784,0 142297.0 	0.000 

	

I?. 276012.0 1 4 1150.0 114862.0 	1.002 

	

11. 262882.0 134234.0 128648.0 	21.033 
14. 251446.0 128012.0 121434.0 124.192 
15. 240328.0 121984.0 118144.0 584.906 
16. 229538.0 116128,0 111410.0 1958.034 
17. 221 7 12. 0  111829.0 109883.0 5 070.85 9  
18. 217915.0 109691,0 108244.0 9501.725 
I. 217128.0 109142.0 107986.013907.551 
20. 216869.0 108840.0 10R029.018 7 31.02 9  
21. 217344. 0  108859.0 108485.022738.239 
2P , 218918.0 109608.0 109310.024773.393 
23, 221414.0 111089.0 Iln12'5-.A7.7us- 
24. 224547.0 111016,0 111511.028278.825 
25. 228071.0 115171.0 112900.027940.301 
26. 211894.0 117542.0 114152.027090.984 
27. 235152.0 119264.0 115888.025138.95 9  
? 8 . 237145.0 119862.0 117483.024870.543 
29, 238621.0 119650,0 118971.0225154 
30. 239852.0 119504.0 120348.021774,746 
31. 241123.0 119361.0 121762.018902.294 
12. 240530.0 118568,0 121962.018436.572 
11. 237304.0 116936.0 120368.016330.308 
34. 232123.0 114749,0 117574.015034.299 
35. 227130.0 112424.0 114715.013223.493 
3. 221301.0 109780.0 111521.011660.0 7 0 
37. 216369.0 107675.0 108694.0 9231.306 
38. 213232.0 106543.0 106689.0 8111.881 
39. 211116.0 105969.0 105147.0 6567.178 
40, 208427.0 105116,0 103291.0 5209.073 
41. 205-599.0 104-M -9.0 1-0-1140.0 -3749;--811 
42. 201817.0 102838.0 98979.0 3046.722 
43. 196567.0 100567.0 96000.0 1938.003 
44. 190351.0 97722.0 92629.0 1202.864 
4. 184247.0 94921,0 89324.0 646.001 
46, 178116.0 92082,0 86034,0 298.463 

	

47. 171980.0 89176.0 	-804.0 	11-60-to 

	

48 ,  166001.0 86271.0 79730.0 	63.098 
49. 160164.0 83368.0 76796.0 	31.048 
50. 154285.0 80412.0 71873.0 	13.020 

1956SSNF 
1956SSMF 
1 9565SNF 
195655 NF 
1956SSNF 
I95ASSNF 
1956SSM 
19565SW 
1956S5NF 
1956SSNF 
19565SNF 
1956SSNF 
1956SSNF 
1956SSNF 
19565SNF 
195655NF 
1956SSNF  
1956SSNF 
1956SSNF 
1056SSNF 
19565SNF 
19565SMF 
1956SSNF 
W6-STS-NF-- 

 1956SSNF 
19S6SSNF 
1956SSNF' 
1956SsNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
lgS6SSNF 
19565SNF 
1956SSNF 
1056SSNi' 
195ASSNF 
1956SSMF 
1956SSMF 
1956SSNF 
1956SSN-F-
1956SSNr 
1 9 56SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1-95WST,WIF-
1956SSNF 
1956SSNF 
1956SSNF 
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14111.0 	77189,0 	70924.0 	0.000 

	

52, 14?968.0 74578.n 68190.0 	0.000 

	

51. 138564.0 72096,0 66468.0 	0.000 

	

c,4 •  114786.0 69841,0 64 941.0 	0.000 

	

11107 5 .0 67620.0 61455.0 	0.000 

	

6.  127615.0 65521. 0  6?114.0 	0.000 

	

57. 1238 6 0.0 61302.0  60 558.0 	0.000 

	

58, 119422.0 60840.0 58582.0 	0.000 

	

• e; (:) .. 114651.0 	58281,0 	56370.0 	0.000 
60. 110101.0 55822.0 5 4? 8 1.0 	0.000 
61. 105508.0 5 1321.0 5 P187.0 	0.000 
62. 101760.0 51362.0 50398.0 	0.000 
63, 99107.0 50218,0 4 9089,0 	0.000 
64, 97655,0 49576 • 0 48079,0 	0.000 

	

65. 95819.0 48837, 0  46982.0 	0.000 

	

66 , 93967.0 48118,0 45849.0 	0.000 
67. 9168 5 .0 47074,0 44611.0 	0.000 
68. 88664.0 45467.0 431 97.0 	0.000 
69. 85067.0 43452,0 41615.0 	0.000 

	

70, 81508,0 41476.0 40032.0 	0.000 

	

71. 78013.0 39525.0 38488.0 	0.000 

	

7P. 73690.0 37197.0 36493.0 	0.000 

	

73, 68195.0 34350.0 33 845.0 	0.000 
74. 61979.0 31190.0 30789.0 	0.000 

75. 55826.0 28046,0 27780,0 	0.000 
76. 49597.0 24869.0 24728,0 	0.000 
77. 43340.0 21904,0 21 9 36.0 	0.000 

	

I 78. 	38920.0 19315,0 19 605.0 	0.000 

	

7 9 •  34628.0 17022.0 17 6 06.0 	0.000 

	

90 , 30367.0 14756.0 15611.0 	0.000 

	

, 81, 	26242.0 	12559,0 13683.0 	0.000 

	

, 8?, 	22500.0 	10603,0 	11 89 7.0 	0.000 
83. 19194.0 	8942.0 10252.0 	0.000 
84. 16277.0 	7524.0 	87 51.0 	0.000 

	

85 •  13623.0 	6236,0 	7387.0 	0.000 

	

P. 	11254.0 	5090,0 	6164.0 	0.000 

	

! 87, 	9176.0 	4095,0 	5081.0 	0.000 

	

88 , 	7385.0 	3246,0 	4139.0 	0.000 

	

89. 	5874.0 	2535,0 	3339.0 	0.000  

1956S5NF 
195As5mr. 

 195A5SNF 
195655NF 
195A55NF 
195655NIF 
195ASSNF 
195ASSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNP 
1956SSN 
1956SSN 
1956SSNF 
1956S5NF 
1956SSNF 
1956SSNF 
1956SSMF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
1956SSNF 
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nATA 10r;7Ps TOTAL - 	4s1778,00000 

	

0. 417900.0 211100.0 204800.0 	0.000 

	

1. 401200.0 205800.0 107400.0 	0.000 

	

7 ,  405300.0 206900,0 1n8400,0 	0.000 

	

1.  191900,0 2)01000.0 1 0 2 90 0.0 	0.000 

	

4, 379000.0 194000,0 1 1 5000,0 	0.00 0  

	

q, 182400.0 194800,0 1 8 7600.0 	0.000 

	

• 372600.1 189800,0 182800.0 	0.000 

	

7. 361100.0 184100.0 177200.0 	0.000 
P. 149100.0 178100.0 171201.0 	0.000 
Q. 336800.0 171800.0 1A000.0 	0.000 

10. 323800.0 165300.0 158500.0 	0.000 
11. 310360,0 1518600,0 151700.0 	0.000 

	

124 296600.0 151500.0 145100.0 	3.005 
13. 282600.0 144400.0 118200.0 	31.049 
14. 268160.0 136600.0 131500.0 137.216 
15. 255000.0 129800.0 125200.0 644.01? 
16. 241600.0 122700,0 118900.0 2375.733  

' 17. 2317 -60.6 117-400,0-  1-1410-0. --/-5671.92-1-  
1R. 226400.0 114500.0 111900.010499.497 
1 9 ,  224800.0 113400.0 111400.015654,597 

' 20. 221500.0 112500.0 111000.0200 8 9.566 
21. 222800.0 111700.0 111100.024144.938 
22. 223700.0 112000,0 111700.026352,406 

' 21. P25600.0 113-10 -11-230M -27772.-3-3R 
24. 228700.0 115400.0 111100.028701.097 
25. 232200.0 117600.0 114600.028971.522 
26. 236100.0 120000.0 116100.027823.718 
27. 239600.0 122100.0 117500,026786.088 
28. 241800.0 122600,0 119?00.025091.425 
2 9 ,  241400.0 122600.0 120800.0 -n163.16 
30. 244900.0 122700,0 122200.021838,314 
31. 246500.0 122900,0 123600.019240.231 
32. 246100.0 122100.0 124000.018750.462 
11. 243600.0 120500.0 123100.016880.524 
14. 239500.0 118600,0 120900.014984,545 
15. 235000.0 116600,0 118400.013560.307 
36. 229800.0 111900.0 115900.012234.223 
37. 225300.0 111900.0 111400.010558. 590 
38. 221300.0 110?00.0 111100.0 8329.087 
39. 217500.0 108700.0 108800.0 6788.667 
40. 214100.0 107500.0 106600,0 5381.456 
41. 209700.0 105700,0 - 104-00 -0-.-1-  3T66,919 
42. 205100.0 103900.0 101200.0 3155.959 
41. 200160.0 101800.0 98100.0 2016.168 
44. 194500.0 99300.0 95200.0 1170. 8 40 
45. 189500.0 97100,0 92400.0 608.957 
46. 1842(10.0 94800,0 89400,0  331.521 
47. 178560.0 92100.0 86400.0 150.23W 
48. 172500.0 89500,0 83000.0 	67.105 

	

49 ,  165800.0 86100.0 79700.0 	23.036 

	

50. 159800.0 81000.0 76800.0 	21.033 

1Q57L;ÇNI 
10q7ssNt 
1957s5Ni 
1957syqr 
195 -essW 
1957SsN1 
1957ssm 
1957ssie 
1957SsNF 
1957SSNF 
1957SSNF 
1957sSNF 
1957SSNF 
1957ssNE 
19S7SSNF 
1957SSNF 
1957SSNF 
1 -957-.SSNE 
1957SSNF 
1957ssNF 
1957SSNF 
1957SSNF 
1957SSNF, 
195 -ffl-RF1 
1957SSNFI 
1957SSNF 
1957SSNF 
1957SsNF 
1957SsNF 
1957SSN-r 
1957ssNF 
1957ssNF 
19S7sSNF 
1957SSNF 
1957SsNF 
1957sse 
1957SSNF 
1957sSNF 
1957SSNF 
1957SSNF 
1957SSNF 

 1957SSNI2, 
1957SSNF, 
1957SSNF 
1957SSNF 
1957SSNF 
1957SSNF 

 19575SNT 
1957SSNF 
1957SSNF 
1957SSNF 
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l' , 1600.0 ▪ • 
147700.0 

1-,%. 14:P00.0 
• 118/00.0 

1 	/.4(,00.0 
f h. 	10n0n.0 
, T. 	1,(',(10.0 
• 1,"1 1 .00.0 
"). 11(-0)00.0 
(n. 11?4n0.0 
(-1. 107800.0 
F.2). 103P00.0 

101000.0 
64. 	99000.0 
• 96900.0 
• 94300.0 
(".7 • 	91700.0 
-sP. 	F9000.0  

Pq00.0 
70 • 	P2700.0 

71. 790.0 
72. 75100.0 
71, 	70000.0 
74. 	(-13900.0 
7E;. 	57n00.0 
7 6 . 	51800.0 
77, 	46100.0 
7P. 	41100.0 
79. 	36100.0 
PO. 	31q00.0 
Pl. 	27300.0 
PP. 	23200.0 
P1. 	19700.0 
P4, 	16900.0 
P . 	14200.0 
ni-. 	11n0 0 . 0  
P7, 	9100.0 
PP • 	7400.0 
RA, 	(10n0.0 

M0000.0 
7,e,Q00.0 
74100.0 
71700.0 
6QL,00.0 

67 ()00.0 
64/00.0 
61(400.0 
Liu400.0 
56900.0 
c14400.0 
52200.0 
50900,0 
50000.0 
49 000.0 
4P000.0 
4e)800.0 
44 0 0.0 
41300.0 
41A00.0 
39900.0 
37700.0 
34900,0 
32000.0 
2PP00,0 
25800,0 
23000.0 
20300,0 
17900.0 
15400,0 
13000,0 
11000.0  
9300.0 
7P00.0 
6400.0 
5200.0 
4200.0 
3?00.0 
?700.0 

	

71e,n0.0 	0.000 

	

70P00.0 	0.000 

	

6R700 • 0 	0.000 

	

6 7000.0 	0.000 

	

(“--;1 0 0.0 	0.000 

	

61hon.0 	0.000 

	

6 10(l0.0 	0.000 

	

)600.0 	0.000 

	

57500.0 	0.00 0  

	

qç500.0 	0.000 

	

51400.0 	0.000 

	

q1600.0 	0.000 

	

501 0 0.0 	0.000 

	

4°000.0 	0.000 

	

47P00.0 	0.000 

	

46110.0 	0.000 

	

44900.0 	0.000 

	

41600.0 	0.000 

	

42210,0 	0.000 

	

40900.0 	0.000 

	

39600.0 	0.000 

	

37400.0 	0.000 

	

3 5 100.0 	0.000 

	

11900.0 	0.000 

	

79000.0 	0.000 

	

26000,0 	0.000 

	

21100.0 	0.000 

	

P 0 Q00.0 	0.000 

	

1P400.0 	0.000 

	

16400.0 	.. 0.000 

	

14100.0 	0.000 

	

1 2200.0 	0.000 

	

10400.0 	0.000 

	

9100.0 	0.000 

	

7P00.0 	0.000 

	

6600.0 	0.000 

	

g100.0 	0.00 0  

	

4200.0 	0.000 

	

11 0 0.0 	0.000  

lqq7qqNv 

1Qq7qq ,\Ii-
1Q 17,7e;c,t0 
1W17SSMI 
ïqt,Pie;NF 
1(175qr\li 
1W,7Y,NI 
1w.icy;Ni 
It)7c,ÇNF 
Igq7(;(;NF 
1957SgMF 
1Q57SÇNF 
lqSqNF 
1957qqN 
19q7SSMF 
1957SSW-
1957SSNP 
19q7SgmF 
lq57SsmF 
1Q57SsNF 
1957SSNF 
1957SSNF 
1957SSN 
19q7SSNe' 

1957SSNF 
19575SNF 
1957SSMF 
1957SSNF 
1957SSNIF 
1957SSNP 
1957SgNIF 
1Q57SSNE 
1c)S7SsNF 
Igq7S5N 
147SW- 

1957 5 Y\IF 
1957gSNF 
1q57Sgre 
1957SW- 
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19S8Sç. N1F-
1qq8qc,mF 
IgASSt\I 
19c;Rssmf 
1qqASW 
19q8SqW 
105 8S 

 1QSçtql 
105855Nr 
19585sPe 
1 . 95855NF 
195q55Nr 
1958SSNIP-
195855mc-
195855NF 
195855NF 
195855NF 
19585sNF 
195ASSte 
19P.SsiqF 
1958SSNF 

1 9q8SSMF 
195855NF 
1958554r 
1958SSMF 
195855NF 
1958SSMF 
195855mF 
195855MF 
19585gNF 
19585SMF 
195858NF 
195855Nr 
1958SSNF 
1958sgmF 
1q5RSÇNF 
195855Y:  
1958SSNP 
195aS5NF 
19SSNF 
1Qq8SSNF 
19855N-F-
1958SSW7  
1958SSNF 
105RSSNF 
105qS5NE 
1958S5NF 
19-585-5mr 
195855NF 
1058SSNF 
lqq8SSNF 

nAlA 10 ,-;elne,  TOTA1 	- 	 455301.00000 
n. 44 1 )100.0 ??8100.0 ?1 7 000.0 	0.00 0  
1. /4211°O.0 ?ln400.0 ?of-m00.0 	0.000 
?. .406inn.0 ?07700.0 1QQ000.0 
1. 40Rq0o.n 20800.0 200000.0 
4 .  1Q7400.0 202700.0 1 0470 0. 0  

'p:-)16n0.0 200q00.0 1 0 1100.0 
6. • 8 40°0.0 105700.0 18q100.0 
7. 1 71700.0 190q00.0 181200.0 
P. 1 62100.0 184800.0 177q00.0 
Q. 3 0600.0 17Q00,0 171700. 0  

10. 339000.0 171100.0  16900.0  
11. 127q00.0 167400.0 1601 0 0.0 

	

12. 314300.0 160700.0 1q1600.0 	4.006 

	

1 1 . 299600.0  1 3000.0 146600.0 	22.036 
14. 283700.0 14470 . 0.0 119000.0 	178,288 
15. 268900.0 136900.0 132000.0 	711.150 
16. 253800.0 129000.0 124800.n 2368,829 
17. 241900.0 122500.0 119400.0 5782.347 
18. 235400.0 119300.0 116100.010657.227 
19. 232100.0 117000.0 115100.016246.262 
20. 229000.0 115000.0 114000.021145.181 
21. 226500.0 1133 0 0.0 11 1200.024281.251 
22. 226000.0 111000.0 113000.027002.650 
21. 227400.0 114000,0 1114 00.02 8 031.111 
24. 230200.0 116100.0 114100.028163.527 
25. 233500.0 118200.0 11 5 300.028479.037 
26. 237100.0 120700.0 116400.028186.564 
27. 241000.0 122900.0 118100.026451.759 
28. ?43400.0 123800.0 119600.025647.459 
20. 245100.0 123900,0 121200,023116.38 
10. 247000.0 124300.0 122700.022104.732 
31. 248400.0 124300,0 124100.019034.770 
32. 248900.0 124100,0 124 8 00.01 8 460.842 
11. 247300.0 123100.0 124200.016762.096 
34. 244600.0 121600,0 121000.015125.450 
15, 241000.0 119700.0 121300,013219.169 
16. 237100.0 117700.0 119400.012046.473 
37. 233300.0 115900.0 117400.010440.878 
38. 228400.0 111400.0 11 5000.0 9033.603 
19 , 2 23700.0 111400.0 1121 0 0.0 6537.568 
40. 219000.0 109600.0 109 4 00.0 5339.632 
41, 213400.0 107300.0 106100.0 3551.741 
4? ,  208000.0 104900,0 101100.0 2927.733 
43. 203000.0 1 0 2 8 00.0 100200.0 1 8 72.026 
44. 198200.0 100800.0 97400.0 1188.922 
45. 194100.0 99200,0 9 5100.0 634.025 
46 ,  189600.0 97200.0 92400.0 309.500 
47. 184100.0 94900.0 89200.0 146.2-36 
48. 177900.0 91800.0 86100.0 	60.097 
49. 171100.0 88400.0 82 7 00.0 	19.031 

	

164800.0 85100,0 79500.0 	13.021 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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I ( 0 , 0)0.0 	8.-Y00.0 	/ 6400.0 	0.000 

	

1' (00.0 	7 8900.0 	71400.0 	0.000 
I L 147100.0 	76,, 00,0 	70900.0 	0.000 

	

14??00.0 	71 ,-,(10.0 	6 8700.0 	0.000 
Lo, . 11 7 700.0 	71100.0 	(16600.0 	0.000 
116. 133400.0 68q00.0 	64900.0 	0.000 

	

k7„ 128900.0 6900.0 61000.0 	0.000 

	

124100.0 6,300,0 60800.0 	0.000 
t7,9„ 119000.0 	60400,0 	q8600.0 	0 .000 

	

60. 114600.0 57900, 0  56700.0 	0.000 

	

61, 109900.0 55200,0 54700 • 0 	0.000 

	

62. 105700.0 51000.0 q?700. 0 	0.000 
6. 102400.0 	51300.0 	51100.0 	0.000 
64. 100000.0 50e00.0 49800.0 	0.000 
65. 97 300.0 49100,0 482 0 0.0 	0.000 
66, 94800.0 47800,0 47000.0 	0.000 
67, 91700.0 46400,0 45100,0 	0.000 
68, 8 9000.0 44800,0 44200.0 	0.000 
69. 85900.0 41100,0 42800.0 	0 .000 
70. 83400.0 41800.0 41600,0 	0.000 
71. 80400.0 40000,0 40400,0 	0.000 
72. 76400.0 37900 • 0 38500,0 	0,000 
71. 	71500.0 35 5 00.0 36000.0 	0.000 
74. 	65500.0 3 2600.0 1 7 900.0 	0.000 
7. 	59600. 0  29600.0 10000,0 	0.000 
76. 	54000.0 26900.0 27100.0 	0.000 
77, 	48100.0 23900.0 ?4? 0 0.0 	0.000 
7P. 	42900.0 21100,0 	21800.0 	0.000 
79. 	17900.0 	18600,0 	1 9 100.0 	0.000 
Po. 	33200.0 	16100.0 	17100.0 	0.000 
81. 28400.0 11600.0 14800.0 	0.000 
82. 2420 0 .0 	11400.0 	12 80 0. 0 	0.000 
81, 	20900.0 	9800.0 	11100.0 	0.000 
p4. 	17400.0 	7900,0 	aq00,0 	0.000 
pq. 	14600.0 	6600.0 	8000.0 	0.000 
86. 	12000.0 	5300.0 	6 700.0 	0.000 
8 7, 	9900.0 	4300.0 	5600.0 	0.000 
88. 	8000.0 	1400,0 	4600.0 	0.000 
89, 	6200.0 	2700,0 	iqon.n 	9 . 0 0 0  

Iqq0We 

19 ,,,PqqNi 
1 ,4 1,RSÇNF 

1 ,-)qPc0; ,\P 

1QqAgNi 

1Q58qqN 
lqcipSc,N ,  

55 NE  
lqqASSNF 
1958SSNE 
1 958SsY-

. 1958SSN 
195nSSNP 
1958SSNF 
1958SSNF 
1958SSNF 
1958sSNF 
1958SSNF 
1958SsNF 
1958SSNF 
19S8SSNF 
1958SSNF 
1958sçNF 

1 9 58SSNF 
195pSsNF 
195pssNr 
1958sSNF 
1958SSN 
1 958SsNy 
1958SSNF 
1958SSNF 

1 9 5 8 SSNF 
19s8sSNg 

.1958SSNF 
1958SSNF 
1958SSNF 
1958SsNy 
1958SSNF 
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nATA lq,Qpq  TOTAL - 	464449.00000 
n . 444 8 00.n 227600 • 0 217200.0 	0.000 

	

1. 442200.0 2'6c,00.0 71 5700 . 0 	0.000 
• 91Qe,n0.0 d14 1,00.0 ?05100.0 	0.000 

• 40 1 0400.0 , 07000.0 198400.0 	0.000 
• • 40/%00.0 »Orq00.0 1' ) q4 00 .0 	0.000 

	

.  •/101')OP.0 ( )010100.0 19h700.0 	0.000 
• ‘9?/00.0 '0000.0 lu2400.0 	0.000 

	

uk1 1,00.0 19 , ,800.0 187 100.0 	0.000 
• 71800.0 190800.0 181000.0 	0.000 

	

9 •  16 1400.0 185700,0 177700.0 	0.000 

	

10. 1 5 1100.0 1 805 00. 0  1 7200 0.0 	0.000 

	

H.  143100.0 175600.0 167500.0 	1.00? 

	

17. 111200.0 169400.0 161800.n 	1.00 

	

1 1 . 115700,0 161500.n 154200.0 	24.017 
14. 297800.0 152000.0 145800.0 189.289 
15. 281600.0 1 4 3700.0 13 7 900.0 789.205 
16. 2 64800.0 114 9 00.0 129900.0 2570.925 
17. 251500.0 128000.0 121500,0 6111.329 
18. 242 9 00.0 121200.0 11 970 0.011416,428 
19. 237600.0 119800.0 117800.016880.769 
20. 232500.0 116700.0 115 8 00.021880.401 
21. 22 8 100.0 111900.0 114200.025770.339 
22. 225 9 00.0 112500.0 111400.027568.084 
21. 226500.0 111300.0 11 , 200.np9n57.157 
24. 220900.0 115100.0 111600.02 9 092.411 
25. 232200.0 117500.0 114 7 00.028109.215 
?A. ?361(10.0 120600.0 11 00 . 0 2 7663 .22 9  
27. 239500.(1 122700.0 116800.026 9 21.096 
28. P42200.0 121700.0 118500.025864.483 
29. 244700.0 124400.0 120300.024085.76R 
10. 247000.0 125100.0 121900.021918.490 
11. 249600.0 125 8 00.0 1218 0 0,019426.656 
12. 250800.0 126000.0 124800.018157.718 
1 1. 250200.0 125400,0 124800.016653.42? 
14. 248400.0 121 9 00.0 124500.015340.418 
15. 245 9 0 0 .0 1222 0 0.0 121700,013404.462 
1(- .  241100.0 120400.0 1?2700.011804.019 
17 ,  23 99 0 0 . 0  118700,0 121200.010648,255 
18. -' 35100.0 116600.0 118500.0 9293.186 
19. 229100.0 114100,0 115200.0 7316.168 
40. 223400.0 111400.0 117000.0 5710.955 
41. 217200.0 108900.0 108100.0 3785.779 
42 ,  211400.0 106300.0 1051 0 0.0 2969.513 
41.  206500.0 104200.0 102100.0 1 8 86.880 
44, -)03200.0 101100.0 1 0 01 0 0.0 1167.783 
45. 199100.0 101400.0 97700.0 708.081 
46. 1 9 5000.0 9 9600.0 95400.0 276.422 
47 •  190400.0 97700.0 927 0 0.0 153.234 

	

4. 184200.0 94800.0 89400,0 	75.115 

	

40 ,  177500.0 91400.0 86100.0 	23,015 
. 171200.0 	88300.0 	82900.0 	11.017 

1 9SSN 
1Q9SSNF 
19q9c")tiM 
1q ,; (-)N 

poo)y)MI 
1c)(“Ps'W 

lefflY.1 
 1c)c)(;Sm 

lcfflqSN 
1QcASSNV 
lqqqqsre-

lqSqr\IF 
19SqmF 
19S9SSNF 
19SSNIF 
1Qq()SgMF 
1c)c)SSNF 

lgsgScNIF 
lqq9SSNE 
195QSSN 
1q59SSNF 
1Q51QÇSMF 
19qgSSNF 
IcfflSSNV 

lgq9SSNE 
1g5gSSNF 
1Q5q5SNIF 

lqSNIF 
lqqgsre 
1q59ssmF 
1q59ssNP 
ig5gssmi, 

 lqsqqçte 
1Q595gmF 
1q59SqNF 
19595qmF" 
1Q5c)sqN: 
195qqq ,\IF 
1959sqmP-
1(:)ssNE 
1959ssnir 
195 9 SSNF 
195Qççre 
195955mg 

. 1959SSMF 
lqqqssNF 
195955Nr 
195955- 
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• 1 - 4700.0 	Fq000,0 	70700,0 	0.000 
• 1Loq00.0 	 7(,100.0 	0.000 
• l?c,00.0 	70800.0 	71700,0 	0.000 
c.4 •  147100.0 	75(7)00,0 	71?0(1.0 	0.000 
(, n •  142400.0 	71100,0 	e,q1n0,0 	0.000 
kh. 11700.0 	70500.0 	6(--,R0n.0 	0.000 

	

13?100.0 	67700,0 	64400.0 	0.000 

	

127300.0 	65100,0 	62.' 0 0. 0 	0.000 
c q. 1??100.0 	6?000.0 	60100.0 	0.000 
ho. 117R00.0  5Q600.0 	570,0 	0,000 
• 11? 9 00.0 56A00.0 	56100.0 	0.000 
h?. 108700.0 54100,0 	54400.0 	0.000 

	

61 , 105?00.0 5?500,0 52700.0 	0.000 
64, 101700.0 	50700,0 	51000.0 	0.000 

	

p9100.0 49700,0 49600.0 	0.000 

	

66 ,  95qn0.0 47900.0 47Q00.0 	0.000 

	

7. Q260.0 46200.0 46400.0 	0.000 
6P, 59900.0 44900,0 45000.0 	0.000 
6Q, 72n0.0 41400,0  4100.0 	0.000 
70 , 	54500.0 42100.0 42400.0 	0.000 
71. 	e2000.0 40600,0 41400,0 	0.000 
7?, 	7P100.0 	3P500,0 	3q6 0 0.0 	0.000 
71. 	7 2900.0 35900,0 17000.0 	0.000 
74. 	(-7100.0 	31000,0 	14100.0 	0.000 
75 , 	61800.0 	30600.0 	11200.0 	0.000 
76. 55500.0 275 00 .0 75 1 0 0.0 	0.000 
77. 5 0200.0  24500,0 25400,0 	0.000 
7p, 	4000.0 22200,0 22500.0 	0.000 
79. 	39R00.0 19500.0 7 01 0 0.0 	0.000 
O. 	35000.0 	16900,0 	15 1 00.0 	0.000 

P1. 	29q00.0 	14100.0 	1 5 P00.0 	0.000 
P? , 	25400.0 	1 2 000.0 	11400.0 	0.000 
Pl. 	?17n0.0 	10000,0 	11 70 0.0 	0.00 0  
54. 	18q00.0 	5500,0 	100 00.0 	0.000 
P . 	15100.0 	7000.0 	5100.0 	0.000 

	

1? ,100.0 	5700.0 	7100.0 	0.000 
n 7 . 	10400.0 	4600,0 	5800.0 	0.000 
RR • 	RP00,0 	1600,0 	4600,0 	0.000 
P 9 , 	6300.0 	?600,0 	1700.0 	0.000 

1Q5q5qNF 
195955NF 
1Q5q55i\IF 
195(155NF 
1Q5Q55NF 

. 1959s5Nv 
1Q5qs5NF 
1q5055mr 
1g5gsgmF 
1(15Q55W 
1q59s5mF 
195q55NF 
1Q5c)S5N 
1959SSNF 
1Q5c)S5NF 
1959 55NF 
19595SNF 
1q5c)ssMF 
1q5c)SSNF 
1g5QS5NF 
195q5SNF 
195SSNE 
1q59Sql\IF 
lqqqssNç' 
195gSsMF 
195gSsNF 
1g5q55n1F 
1q5Ingqn1F 
1g5g5SNIP 
195Q5SNF 
1q5955NIF 
195955MF 
1 05gSSMF 
1q5gSSNF 
1Q5Q55NP 
195 ,155NIF 
1q5q5SNF 
195q5SN1F 
1q5cISSNP: 
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p)60Y;m 1  
, )6(1',' ■ Nli 

Inr,ny,M1 
pu,nyoqi 

19010SSN! 

1Q6c1 SSNI 

10FIOSSN 

196 .0Sgt\IF 
1060We 
19F,OSSNF 

1960SSNF 
1960SSME 
1960SgMr 
1960SqNF 
1960SSMF 
1960S5NF 

- 196-05SNr 

196055NF 
1960S5MF 
IÔ6OçfMF 
196055NF 
1960S5NF 

NV 

1960SSNE 

196.0SSME 
196ASSNF 
1960SgME 
1960S9MF 
1q6n55 1\IF 
1 9 60SSMF 
1 9 60.5SNr.  
1960f9 1\1F 
1960qqqF 
1 9 60SgmF 
19605.qMP 
19605Sw-
196riqSMF 
1960S5NF 
1960S5NF 
1960S5NP 
19-60S5MF 
1960SSMF 
196055NR 
1Q6059NF 
1960S5NF 
1960SSNF 

-1960s5NR 
1960SSNR 
1060s9mF 

1960S5NF 

nArA 1 1 )0,011 	InTM 	 4(,11,H.00000 
n. •ioudlo.n »?4>hon.0 .'10 0 0.0 	0.000 
I. 	.1io0.0 

q(1 0.)(10 • 0 

,)04hM0.0 

/J. g04400.0 ?06600.0 19711 0 0.0 
, n (Mn0.0 ;Oqi00.0 

(‘. nn?100.0 205?00.0 196'4)0•0 
7. 1q4?00.0 201100.0 1 9 ?900.0 
Q •  0-1 61n0.0 1 9 7100. 0  1n g 000 . 0  
O,  768n0.0 197500,0 184100.0 

10. i 6 7 900.0 18q100.0 179800.0 
11. o9100.0 181600.0 175 7 00.0 
1?. 1 47600.0 177600.0 170000.0 
11. 11 1 600.0 169500.0 16?100.0 	27.040 
14. 1 11100.0 160100.0 151200.0 	179.265 
15. 295800.0 151100.0 144700.0 	751.1 0 9 
1,  ?78000.0 142000.0 136000.0 2645.906 
1 7 . ? 6 2 900.0 134000,0 128900.0 6177.414 
1P. 251800.0 127900.0 121900.011559.063 
19. ë44500.0 121400.0 121100.017602. 9 84 
20. ?37000.0 118800.0 118200.022510.228 
21. 7. 30200..0 114400.0 115800.026312.841 
2p, "(-261(10.0 112200.0 114100.027997,327 
21, 226100.0 112400,0 111700.0785551 
24. 228100.0 114500.0 111600.029013.828 
25. 231300.0 116800.0 114 50 0.028532.117 
2 6 .'214900.0 119500.0 115400.026971.814 
27."c18600.1 121900.0 116700.026148.894 
2n. ïe413 ,-0.0 123400.0 117900.025446.562 
2 9 ,  241701.0 124100.0 11 9 600.023788.114 
10 ,  246400.0 125100.0 121100.022696.501 
31 ,  248900.0 126000.0 122900.018659.544 
12. 2508(10.1  1 26600.0 124 ,00.017932.470 
11. '251200.0 126400,0 124800.016268.011 
14. i'508(10.0 125500 • 0 125300.014882,969 
15. ?497(10.0 124400.0 125100.013418.808 
16. ?48800.0 121300.0 125500.011747.340 
17. ;1 46500.0 121800.0 124700.010140.969 
lq •  2'41R00.0 119500,0 122000. 0  9172.540 
19 ,  234900.0 116600.0 119100,0 7183.899 
40, ?279(10.0 111300,0 114600,0 5881.682 
41. 220400.0 110 000 .0 11040o.m -3520- .1-96 
4p. P14000.0 107300.0 106700.0 2881.256 
43. 209900.0 105500.0 104400.0 1911.822 
44. 206700.0 104400.0 10 2 300.0 1112.642 
45, 203600.0 101100,0 100500,0 622.920 
46, 199800.0 101600,0 98?00.0 107.454 
47. 195500.0 99700.0 95900.0 125.185 
4q. 1896n0.0 97100.0 92500.0 	51.075 
49 ,  182700.0 91700.0 8 9 000.0 	19.028 
50. 176600.0 q070n.0 îffloo.o 	16.024 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 
0. 0 00 

0.000 
0.000 

4.006 
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• 1/0700•0 	p71,00.n 	p?7n0.0 	0.000 

	

163700.0 	A4?00.0 	 0.000 
' 	l'71 71-)0 0 . 0 	8 1100.0 	76400.0 	0.000 
• 1,D700.0 	78500.0 	71700.0 	0.000 
cr •  146400.0 	15400,0 	71000.0 	0.000 
r6. 140600.0 	7?100„n 	6 g100.0 	0.000 
k7„ 11 ,-,4n0.0 	69L,00.0 	6FR00.0 	0.000 
'O. 110100.0 	h6400.0 	6170 0. 0 	0.000 

	

Q. 17-.100.0 	61600.0 	61 ,-, 00.0 	0.000 

•ho. 12050n.0 	61000.0 	5q500.0 	0.00 0  
Al. ll550n.0 	E.,R100.0 	57400.0 	0.000 

	

h?. 111300.0 55600.0 5q700.0 	0.000 

	

61. 107500.0 51600,0 51Q00,0 	0.000 

	

64. 104200.0 51900.0 52400.0 	0.000 

	

A. 100q00.0 50100.0 50700.0 	0.000 

	

66. 9 6900.0 4 q100.0 49900.0 	0.000 
A7. 	04100.0 46600.0 47500.0 	0.000 

	

90900.0 4 5000.0 45900. 0 	0.000 

6Q , 	98100.0 41500.0 446 0 0,0 	0.000 
70. R5100.0 47000.0 41100.0 	0.000 
71. 02500.0 40600.0 41900.0 	0.000 
7?. 	79000.0 3q700,0 40100.0 	0.000 
71. 	74100.0 3100,0 17900,0 	0.000 
74. 68700.0 11000,0 14900.0 	0.000 
75. 63 2 00.0 	11 0 00.0 	12200.0 	0.000 

76. 76(1r1 .0 	29400.0 	2200.0 	0.000 
77. Ç2non.o  25700,0 26100. 0 	0.000 

	

7P. 46700.0 2 2900.0 71000.0 	0.000 
79 , 	41500.0 20200.0 21100.0 	0.000 

P 0 . 	36400.0 	17400.0 	19000.0 	0.000 
O 1. 	31 2 00.0 	14000,0 	16400.0 	0.000 
PP. 	?6500.0 	12400.0 	14100.0 	0.000 
P 3 . 	22 9 00.0 	10600.0 	1 7100. 0 	0.000 
94. 19100.0 	0900.0 	10400.0 	0.000 

95. 16000.0 	7300.0 	9700.0 	0.000 

P6 • 	13500.0 	6100,0 	7400.0 	0.000 
P7. 	10g00.0 	4900.0 	6 1 0 0. 0 	0.000 
00. 	A600.0 	1000.0 	4000.0 	0.000 

Pg • 	6700.0 	2q00 • n 	1900.0 	0.000 

19h0c,PMF 

1960gSNF 

19hoggNi-

1960ÇSMI 

19h0q c;NIF 

19hOSPNF 

19AOSSMF 

IghOSSNF 

1qh0ÇSNF 
1960ÇPN 

1960ÇgNE 
1q6ncSNF 
1960ÇSNF 

19605Sre 
1q6OSSNF 

19 6 0SqNF 
1960SSNF 
1960SSNF 
1960SSNF 
1960S5NF 
1960SSNF 
1960S5NF 
1960S5NF 
1960SNE 
4Q6OSSNF 
1960SSNE 
1960S5NF 
196055NF 
1960SSNE 
1960S5NF 
1960SSNF 
1960S5NF 
1960SSNF 
19605SNF 
1060S5re 
196055NE 
1960S5NF 
1960S5NF 
1960S5NP 
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196IssmF 
1961sSNE 
196Isst* 
1961gcmf 

196166NF 
1 06166W. 
196166W 
1 0 615SNF 
1961SSNF 
1961SSNF 
1961SSNF 

1 :31) (61UU 
1961SSNF 
1961SSNF 
1961661e 

 1961SSNF 
1961SSNF 
1961SSNF 
196166 1\1F 
1061SSNF 
1961SSNF 

 1961SqeF 
1961SSNF 
1961SSNF 
1961SSNF 
1961SSNF 
1961SSNF 

 1961SSNF 
1961SSMF 
1961SSNF 
19616SNE 
106166NF 
1961S6NF 
196166N-F 
106166NE 
1961SSNF 
1961SSNF 
1961SSNF 
1961SSNF 

 196166NF 
1961SSNF 
1961SSNF 
1961SSNF 
196166NF 
1961SSNF 

 1961SSW 
1961SSNF 
1961SSNF 
1961SSNF 

nATA 1 0 61'16 TOTAL - 	460109.00000 
O. 450509.0 210518.0 210 091.0 	0.000 
• q4301 , .0 ??6504.0 ?16q31.0 	0.000 

2• 419QQ7 • 0 ?Pq077.0 214910.0 
1. 41 ,,,4r,4.0 ???c,01.0 ?1?91.0 

4. 4197:1.0 ?1 ,,;OW).0 ''04(, 1?.0 

.41670.0 ?1?76 ,1.0 ?0? 00 ?.0 
es. 410104.0 fl9997.0 ?001`) 7 .0 
7. isO186.0 ?0644 • 0 197042.0 
p. -196614.0 ?07980 • 0 191725.0 

• 1890 64 .0 190020.0 100034.0 
10. 81581.0 196112.0 186469.0 
11. 174676.0 191446.0 181230.0 
12. 364069.0 185933.0 178126.0 	7.009 
13. 147883.0 177678.0 170205.0 	2.6.031 
14. 328137.0 167737.0 160600.0 198.247 
16. 109678.0 168222.0 161406.0 189.986 
16. 291087.0 148877 • 0 147210.0 2655.313 
17. 274638.0 140266.0 134372.0 6390.- 3 
1 8 •  261732.0 132948.0 128784.011955.916 
10. 251646.0 126781.0 124864.017665.025 
20. 241861.0 120832.0 121021.023200.944 
21. 232421.0 114980.0 117441.026305.930 
2 ?. 226504.0 111479.0 116026.028625.711 
21 ,  225284.0  11126.0  114016.02-9285.535 
24. 7 27346.0 111292.0 114054.028361.382 
25. 229976.0 115499.0 114477.028270.268 
26. 233626.0 118210.0 116316.026731.348 
27 ,  237081.0 120658.0 116423.025194.431 
28. 239862.0 122239.0 117623.024435.484  
29. 242113.0 123233.0 118e)00.023097.8-nr 

O.  244800.0 124510.0 120290.021889.308 
11. 247518.0 125877.0 121641.019514.345 
3?. 249878.0 126798.0 121030.011619.981 
31. 251642.0 127096.0 124446.015936.882 
14. 252551.0 126852.0 126699.014191.705 
16. 253274.0 126480.0 12-6194.012796.965 
36. 2 54004.0 126061.0 127 943.011872.812 
37. 252272.0 124717.0 127555.010228.761 
38. 247033.0 122121.0 124912.0 8858.051 
39. ?3951 8 .0 118722.0 120796.0 7157.930 
40. ")31889.0 115226.0 116663.0 5764.191 
41. 223.0 111381 -Jr-Tr0  40-4 -;-c8- 
4?.  216656.0 108303.0 108353.0 2801.495 
43. 212579.0 106579.0 106000.0 1903.375 
44. 7 10191.0 105665.0 104616.0 1086.355 
45. 207119.0 104468.0 102671.0 608.759 
46. 204000.0 101242.0 100758.0 292.365 
47. 199976.0 101520. -0-04-65.n-  r57.-r9-6 
48. 194470.0 98974.0 95496.0 	67.084 

	

49 ,  187996.0 95874.0 92121.0 	22.027 

	

O.  181712.0 92854.0 88858.0 	17.021 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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1 9 61çsN 
1961SSN 
1Q61 ,-;SN 
106110.m 
1961ssN 
1961Wq 
1961SsN 
IgAISSN 
1961c,SN 
1961SSN 
1961SSN 
1961SsN 
1961SSN 
19615SN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 

 1961SSN 
1961SSN 
1961SSM 
1961SSN 
1961SSN 
1961SSM  
196ISSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 
1961SSN 

	

gq644.0 	0.000 

	

16Q11?.0 	06114.0 	0 (1 41O.0 	0.000 

• 16,'fiu1.0 	 ft'0.0 	0.000 

	

U , h4 111 . 0 	H040 , ,.0 	/60/11.0 	0.000 

• 1t, 0170.0 	//?0n.0 	/296,'.0 	0.000 
• 1414W.0 	71q97.0 69P e7 .0 	0.000 

	

11P)r:1.0 	70w1.0 	6706).0 	0.000 

▪ 11 1 67 ,, .0 	( 7(-)44.0 	64711.0 	0.000 

	

12/i%6?.n 	6q11t).0 	627;>1.0 	0.000 
60. 1?1117.0 	6?179.0 	607 eln.0 	0.000 
61. 118qq0.0 	q9669.0 	50:10R1.0 	0.000 
62. 114?05.0 57143.0 5706?.0 	0.000 

	

6.  11011?.0 54858,0 55?54.0 	0.000 

	

64. 106225.0 5?754 • 0 53471.0 	0.000 
• 102418.0 50684,0 51734.0 	0.000 
66, 98607.0 48625.0 49982.0 	0.000 
67, 95114.0  46752.0 48362,0 0.000 
68. 92062.0 45127.0 46935.0 	0.000 
69. 89217.0 43637.0 45580.0 	0.000 
70. 86318.0 42113.0 4418 5 .0 	0.000 
71. 83508.0 40681.0 42827.0 	0.000 
72. 79952.0 38910.0 41042.0 	0.000 

	

71. 75249.0 36641,0 38608,0 	0.000' 
74. 69782.0 34030 • 0 3575?,0 	0.000 
75. 64436.0 31490.0 32 946.0 	0.000 
76. 59084.0 28965.0 30119.0 	0.000 
77. 53704.0 26351.0 27353.0 	0.001 

	

78, 48382.0 21642.0 24740,0 	0.000 
79. 43162.0 20907,0 22255.0 	 0.000 
80. 38004.0 	18221.0 	19783.0 	. 0.000 

	

Pl. 32926.0 15569.0 17357.0 	0.000 
, 82. 	28270.0 	13182,0 15088.0 	0.000 

Pl , 	24209.0 	11179,0 	11010.0 	0.000 

	

84, 20643.0 	9480,0 11163.0 	0.000 
85. 17303.0 	7879,0 	9424,0 	0.000 
86. 14 249.0 	6417,0 	7832.0 	0.000 
87. 11546.0 	5133.0 	6413.0 	0.000 
RA • 	9-201.0 	4027.0 	5174.0 	0.000 
P 9 • 	7222.0 	3101,0 	4121.0 	0..000 
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1.2 	Popnlation  Data 

To estimate the economic mobility or the population, 

values of age-, income-specific population density are required. 

The Interim Report included an algorithm for estimating den-

sities from given populations; hence it is sufficient if 

numbers of individuals between ages x and x + 1 having 

incomes between s and s + ds are obtained. 

Unfortunately„data in single years of age is 

unavailable (except for recent censes); published data of 

this type is aggregated in larger age groups. For this study, 

data is taken from the annual reports on taxation [24] provided 

by Revenue Canada. . Hence for each of the years 1963-1973, the 

numbers of males and females in the age groups: 

less than 25 

25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
6o-64 
65-69 
over 69 
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earning non -Caxablu inuomes in Che brarkets 

0-100 0 	 0-1000 

1000-2000 

2000-3000 

over 3000 

1963 -1965 
1000-2000 

2000-3000 

3000-4000 

4000-5000 

over 5000 

1966-1973 

or taxable incomes in the brackets 

0-2000 

2000-3000 

3000-4000 

4000-5000 

5000-6000 

6000-7000 

7000-8000 

8000-9000 

9000-10000 

10000-15000 

15000-20000 

2 0000-2 5000  

over -25000 
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are available. This data has been transcribed From these 

annual reports to punched cards, and checked with respect 

to totals for each income bracket using the format 

212 5  4X 5  17 , 3X 	17 	4X 5  Al 5  9X y  212 	29X 5  A6 

Income 	Males 	Females 	Type 	 Age 	 Year 
Start End 	Canada 	Canada 	T=Taxable 	Start End 	TIll 
(4000.) 	 N=non-taxable 

A=all returns 

This data forms direct input to the programs used for estimating 

economic mobility (Chapter 4). 

*Since 1972 the lower age brackets have been subdivided into 
two groups: less than 19, 19-25. 
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1.3 Mor(4)1U  

The  rmtimntion or economic mobill4 From poonintion 

data also requires esLimates of age-specific death rates. 

These have . been estimated using the numbers' of deaths between 

ages x and x + 1 given annual in Vital Statistics [23]. 

As in the case of fertility, the mortality of Individuals at 

age x at time t is estimated by the ratio 

R(x,t) = number of individuals dying at age x 

during year t 

number of individuals of age x alive 

at time t . 

To accommodate the possibility that Newfoundland 

might have been excluded (it has not), punched cards include 

data for Canada and for Newfoundland in the following format: 

Death Singles Canada including Newfoundland 

2X, 12, T10, 14, 13, T20, 14, 13, T29, 15, 13, T73, A8 

Age 	Male  Male 	Female Female Total Total 	Year 
deaths deaths deaths deaths deaths deaths 	IDSCN 1  
Canada Nfld. 	Canada Nfld. 	Cana da Nfld. 

This data forms direct input to subroutine CALCR which is used 

in estimating economic mobility, and in the aggregation 

experiments discussed in Chapter III. 

-329- 



2. 	 ESTIMATION OF FERTILITY PARAMETERS 

2.0 Introduction.  

Programs for the Interim Report have been modified 

and in some cases extended to accommodate the data described 

in Section 1.1. Here, listings of programs and description 

for their use are provided. These have been developed with 

the objective of estimating dominant components of the 

fertility parameters. 

The results have been produced and presented in 

a form which readily demonstrates the consistency of the 

parameters over a period of years. Using the estimated 

values of the parameters, values of the fertility are simulated 

and compared to the actual values. Further support for the 

model is presented graphically through profile plots of the 

actual and simulated fertility, as well as for the com- 

ponents of fertility. 
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( 2 ) 

(3) 

2.1 	Normalized Fertility 

The nominal model representing the evaluation oP 

the fertility is 

df 	 d cl  
71-T 

(x,t) = 	17( E q(t) d
r 	

f(x,t)) 	b(t) f(x,t) . 
r=1 

( 1 ) 

By modifying (or normalizing)the fertility to 

_S b(T)dT 
17 (x,t) = e 	f(x,t) 

it has been shown that 

-d  4.7it-(x,t) = 717 ( E a r (t) dr (x) 7.(x,t)). 
r=1 

If the distribution of the normalized fertility 

were known exactly, the function of two variables 

cl 
m(x,t) = E d (0 d (x) 

r=1 r 	r  

would be evaluated using the equivalent formulae 
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x — 
-1 

m(x,L) 	
p 	dr 

(Er 5L)dC dt r(x, t) 	x•  

-1 	d 
F(x,t)  dt ( 4 13) g,t) dc 

( 4a ) 

where x = minimum value of x • Either (4a) 

or (4h) could in principle be used algorithmically 

to estimate m(x,t) from values of f(x,t) given only 

for a discrete set of ages x and time t . 

• As the integral (4) is required for all discrete 

values of x for each t the integral was approximated 

by a cubic spline in x for each t and integrated exactly 

(rather than approximating each of the integrals directly 

by numerical quadrature). 

In limited testing, numerical algorithms based 

on formula (4h) yielded larger errors. Hence the programs 

developed have been based on formula (4a). 

To obtain estimates of the normalized fertility 

f(x,t) 1  an estimate of the integration factor in (2) was 

needed. Integration of (1) or (1 1 ) over the range of ages 

for which fertility is non-zero gives 
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d r im 
--(1(rp 	h ,.( 	ot 

so 
r(x,t)dx 

1) ( t.) 
( 

rt F (T)dT  ....t,n(F(T))1 
0 F(T) 

b(T)dT 

e  e 

F' (t)  
F(t) 

with 
50 

F(t) = $ f(x,t)dx 	. 	. 	(6a) 
0 

This integral was approximated using the midpoint quadrature 

rule for each t 

50 
F(t) = 	E f(i,t) 	. 	 (6b) 

i=0 

To estimate the integrating factor, (S) implies 

_ F(0)  
F(t) 
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r(x, c) F (0) 
F(x ,t) F(t ) ( ) 

;-;() C hat. 

and F(x,t) was estimated using (6b) and (8) . Here, 

F(0) = F(1956) , the first year for which fertility data 

was acquired. For the subsequent simulation required to 

validate the model, values of b(t) were estimated by.the 

formula 

_ F(t) 	F(t+1)  b(t) = 	F 	
F(t) 	F(t) 

Computation yielded the values given in the following table: 

t 	 F(t) 	 b(t) 

1956 	 3.85865 
1957 	 3.92929 	 -.01831 
1958 	 3.88774 	 .01055 
1959 	 3.9468 0 	 -.01519 
1960 	 3.91022 	 .00927 
1961 	 3.85704 	 .01360 
1962 	 3.77676 	 .02084 
1963 	 3.68987 	 .02301 
1964 	 3.52102 	 .04576 
1965 	 3.16255 	 .10181 
1966 	 2.81195 	 .11086 
1967 	 2.60412 	 .07391 
1968 	 2.46239 	 .05443 
1969 	 2.41282 	 .02013 
1970 	 2.33947 	 .03040 
1971 	 2.18869 	 .06445 
1972 	 2.02195 	 .07618 

Table 2.1:  Fractional Rate of Decline of Family Size (b(t)) 

(5 ) 
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Puor.,ram 	I ruadN da 1 a Cuom SSNF and pu i nCN r(x,C) and 

I I 	, 	n d 	pun( hu:, 	(  X , t  ) 	. 	Til 	1111111•11(q1 	1110.1)111. 

da Ca Vol' Chu usC i ma C  i on or m( x, and later CPqns.roumed , 	, 

by F(t) to retrieve the fertility, as comparison data for 

the simulated fertility. 

-335- 



A«' -tuit1,v1 	PT  1mi -( , 0 
utenn . ) 011unopfluapodounqu011unouteouponfluuD4onieu*Oopieo4100*0D-11114.11414*0.4440 

• 1 Hot 

pim r, PAN ,  ?. 1 r kAP 

41.1 14 e 41 eo 4 * .ne 4 4 44 ** 4 4 ****e 414141-4 41e***o*******41e1t44ee-4411P 44 ee* 41 4************** 

330 13  FBAR; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
3COMPILE FBAR FORTRAN; 
DATA 
FILE 9=FILE5 

3DATA FILES 
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11 II .1 II u II 11 11 11 11 11 11 liii  1111111111111111111111  It 11 11 II 11 11 11 11 11 11 II II 11 II 11 11 11 II 11 	uni nu  11 11 0 11 11 ti nult D 11  u  nm1 D it 11 1 

pum,pm,4 ».1 
Ti ji 1 	: 	F lIAI  

1)11DP 	cpr nT F  I ( •  T)  • F AP ( X •  T) AND r ( T ) 
nen  
0HTDIIT : PPINTc, FPRTILITY AND FFPTILITY TOTAL5 

PuNCHFS NORKAALI7FD FERTILITY 

************************** .**************************************i 
1 	 pr,m_ ronrç(17,2) 

COmmnN COnFq 
COMM'IN /PFSULT/FRAR(51,17), FRAPST(51,17), G(R1,17), GT(17,q1) 
nATA r 0DFS/ 1 1956 1 4 1 1Q7t.f1qq8e.0199'019A0fst1961 1 , 

• '1Q62•01q61 1 4 , 1964 1 019e, 5 1 01q66 , 01967 , 01968 , 01969 1 . 
• '1 ,170 8 01 071 , 01Q72 1 , 

CS • IRS • • • P.S •  s Rge • 'PSI OCS° ORSI  s IPSt ORS' OPS• - 
F\ 	fCce.IRge.tRst,tRst,epstoest,Ips,/ 

*FXTFNSION* 	Cm - I rODFS 
NX = ql 
WI= '7 

	

7 	 CALL GTRAP(NX,NT) 

	

A 	 CALL DUMPç(?.NX+NT) 

	

Q . 	 WRITr(7,10?)((FBAP(I.J)+I=1.MX),J=1,NT) 

	

10 	102 FOPm 7 T(4F17.7 .) 

	

Il• 	 STOP  

	

1? 	rNn 

13 	 SUPRnuTINr nUmPS(LL,mx.NT) 
14 	PEAL COnrc(17.2) 
lc 	 TNTE,FP mnmER(10), , FrRT , , , ILTTI•tY 	 to 	, ,INORmf, 

F“AL17 1 . 1 F 0  FI.IERTPOLITy , / 
16 	 COmMnN COnr 
17 	 rOMM(IN /RFSULT/FRAR(q1,17), FRAPST(51917). G(51417), GT(17,1) 

TPAGr = 0  
19 	 LP=5(LL-1)+1 
20 	 LPÇ:=1 : P+4 

tEn=i,  
22 	 nn 2n T=1,4 
23 	 Tfr=iFn+1 

24 	 TEO=TFO+q •  

25 	 TF (Trn.(T.NT) TED=NT 
26 	 ' -) 0  21 J = 1,NX 
27 	 JM1n 1- 1 
PP 	 IF (MOD(Jm1+26).NE.0) GO TO 20 
79 	 TDAGF = IPAGF + I 
-g) 	 WPTTF(6,200)(NAMFP(K),K=LP,LPF).TPAGE.((CODFq(K.L),L=1.2). 

g• 	K—IgT.IFO) 
2n WPITF(6.100) JM1,(FRAR(J,K),K=IgT,TED) 

32 	100 FORmAT(/0,5F14.5) 
33 	200 FORMPiT(t1e.5A4915X, , YFARI,20X9 , PAGF , 4I39//, 

f■. 	AGF 1 .5(PX,4( 1 _ 1 )92X)9/0+ 1 ,5X,5(8X,A4,A?)5//) 
14 	 PFTURN 
7;q 	Fmn 

SUBPnUTINF GT84P(NX,MT) 
PEAL COrWS(17.2) 
COMMnN /RFSULT/FRAR(1917), FRARST(51917), G(51917), GT(17,q1) 
rOmmnN conrs 

?6 
37 
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• 1 	I 
M I ( ) I) O‘nAl A 

M I M (1 /) 
nAI 	 10, n")0/ 
^n( 	- 	r“,1 	0 	- 

c 	m  T - 1 / . YI APt, 	 . 
c 

c, F1  TH 	rmAffl. PAIA ANn 1H!' 	PAIA AMn cAlrUcAfr 
THE rFDT11 ITY 0AIFS 

41 	 no In T = 1.NT 
44 	 r'InrS(T.2)=ISS' 

45 	 F(I) = 0.0 
46 	 LI=g 
47 	 C«LL OATAIN(XDATA.q0.q. , 	e.0.0,LL,CODES(T,1),CODES(T.2)) 
4A 	 nn 10 J = I,MX 
4c3 	 FRAP(J.I) = YOATA(J,5) / XDATA(J94) 
qo 	In 	 r(I) = E(T) 	FRAR(J.T) 

CHANGr THF CODES FOR RRINTING THE YEAR 

nO zul T  
40 CODE(T.2)= 1  

CALL DUMPS(i.NX.NT) 
54 	 WPTTr(6.101) (F(I),I=1,NT) 
55 	lnl FOPmAT(fle.10X. eF(11 1 1//,(/,5F11.5)) 

CALCNIATE rRAP(X.T) = F(T)/E(0) * FPAR(X.T) 

nO 	T = 2. 1\ 1 1.  
SrALAp = r(1) / F(1) 
On 10 J = 12.NX 

10 	 FRAn(J0) = sCALA * FRAP(J,T) 
PFTUP›! 
rNn 

SURPnUTINE DATAIN(DATAS.RDWS,COLS.NAME.ERRORgeLL*SYrAR.COOF) 

nevrA TS  THE  DATA TO HE TMPUT MATRIX 	INPUT RY ROW 
r 	POWS TS THE e OF POWS IN  DATAS  

COLS IS TPE a OF COLNMNS IN  DATAS  
NAMF IF NOT PLANK THrN DATA WILL RE CHECKED AS IT IS READ 
EPPODP IS  THE MAXIMUM EPPDR ALLowEn BEFoRE RFING FLAGGED 
LI Tc  THE UNIT NUMREP FP0m WHICH  THE  DATA TS PEAn 
SYEup TS THE YEAR OF THE rbIJA 
CoOF TS THF EXPECTED CODE 

Fs-3 	 REAL SYFAROTAP 
64 	 PEAL NAmE,R/ 0  
65 	 REAL conr,conFIN 
66 	 INTEGER POWS. COLS 
(,7 	 REAL OATAS(Rn$q), ERPORR.FRR 

TF( mAmF .NF. P ) GO TO 5 
69 	 PEAD(LL,1 (1 0) - ((DATAS (T .J),J=1,COLS).YEAP.COnEIN.I=1,POWS) 
70 	IF  (vrAR.E0.SYFAR..ANn.CODE.EQ.COnEIN) GO, TO 1 5  
71 	 WRITr(6.210)SYEAR.COnE.YEAR.CODEIN 
7? 	 STOP 
73 	5 Do ln I = 1,POWS 
74 	 PEAn(LL , 100)(DATAS(I , J) , J=1 , COLS),YEAR,CODPIN 

5? 

;6 
7 

(7:8 
r.c.) 
60 
61 

0-? 
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ft 	 1F (v1 AP.r().(-,yrAP.AW).Cnnr.FO.F0nrIFO cm TO 10 
Ir 	 wP 	I (6. ?1  01 rz Yr AP • C (P)F YE AW, rfll)f TN, I 
/7 	 eITOP 
78 	ln rnMTIMIIF 

r. 

(.rimr THF DATA • 

r(NTTNuE 
no 	1 7,  TF(Wits1 F .Fe). P ) PFTHPN 
RI 	 nn ?n T-= 1. POtaq 
0? 	 FPP 	DATAS(T.2) 	( PATAg(T.1) + DATAS(I.4) ) 
8 1 	TF ( ARS(FQP) •LT. FPPOPR ) CO TO PO 
84 	 WPTTr(6,?nO) NAME, ( nATAS(T,J), J=1.4) 

20 coNTTNuF 
ne- 	 RFTUDP 
87 	100 FORM^T(F4.0,3F9•1,F9.3,32Y,A4,A?) 
PP 

 
2'00 FOPm .fiT(/, 1 	1 ,A4•5X ,  F5.0, 3E11.1) 

89 	P10 FOP^(1)(.10( 1 *.t),'CARD CODES DTSAGRFF, EXPECTE0 C(IDE= 1 ,A4.A2, 
PN, 	nOT I.A4+A2+ 1 4 CARD tie,TP) 

q0 	 END 
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V I PTIL1TY Y PAP PAnr 

0 

1 

4 

7 

9 

1 0  

1 1  

12 

14 

1 5 

16 

17 

1 ç  

1 9 

20 

21 

2? 

23 

2 4 

25 

Acif 	 125 	 1951 	 1258 	 1252 	 12H 

n.00000 	0.0(1000 	0.00000 	0.0000n 	0.00000 

0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

0.00000 . 	• 	0.00000 	. 0.00-60 	' 	0.00000 . 	0.00000 

0.00000 	0.00000 	0.00000 . 	0.00000 	0.00000 

0.00000 	. 	0.00000 	0.00000 	0.00000' 	. 0.00000 

0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

0.00000 	0.00000 	0.0ono0 	0.00000 	0.00000 

0.00000 	0.00000 	. 	0.0000 0 	. 	0.00000 	0.00000 

0.00000 	0.00000 	0.00000 	0;e0000 	. 	0.00000 

0.00000 	0.00000 	0.00000 	0.000•00 	0.00000 

0.00000 	- 0.00000 	0.00000 . 	0.00001 	.0.00000 

0.00001 	0,00002 	• 	0.00003 	0.0000? 	0.00002 

0.00016 	0.0002? 	0.00015 	0.00016 . 	0.00017 

0.00101 	0.00104 	0.00128 	0.00130 	0.00117 

0.004Q4 	0.00514 	0.00539 	0.00572 	0.00.519 .  

0.01727 	0 .0199 8 	0.01898 	0.01979 	0.01 946 

0.04615 	0.04968 	0.04843 	0.04948 	0.04948 

0, 08778 	0.09383 	5.09179 	0.09538 	0.0-9129 

0.12879 	0.14053 	0.14115 	0.14330 	0.14536 

0.1733 9 	0.1809 9 	0.18548 	0.18895 	0.19044 

0.20 ,960 	0.71733 	0:21450 	0.22566 

0.22663 	0.23592 0.23592 	0.23896 	0.24310 	0.24538 

0.24622 	0.24731 	0.24719 	0.25669 	0.25114 

0.25160- 	----e.211332 	0.24683- 	-0.25610 	0.e55-e0--  . 

0.24748 	0.25281 	0.24700 	0.24681 	0.24919 .  
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yrPTILITy ',TAP PAGF 2 

AGE 	 19r";6 195/ 	 19q 8 	 195 9 	 19f20 

PA 	 0.23691 	0.21965 	0.24215 	0.23909 	0.2117? 

P7 	0.2169? 	0.22797 	0.22398 	0.2104g 	0.22578 

28 	0.21169 	 0 .210 5 0 	0.21444 	0.21827 	0.?1583 

29 	0.18926 	0.19175 	0.19073 	0.20021 	0.19890 

30 	0.18093 	0.17871 	0.18015 	0.17997 	0.18711 

1 1 	0.15524 	0.15567 	0.15318 	0.1569? 	0.15183 

3? 	0.15117 	0.15121 	0.14792 	0.1454g 	0.14438 

33 	0.13567 	0.13713 	0.13496 . 	0.13344 	0.13035 

14 	0.12787 	0.12394 	0.12297 	0.1232? 	0.11878 

35 . 	0.11527 	0.11453 	0.10898 	0.1083A 	0.10709 

36 	0.10455 	0.10556 	0.10089 	0.09620 	0.09360 

37 	0.08493 	0.09311 	0.08893 	0.08786 	0.0813? 

38 	0.07791 	0.07497 	0.07855 	0.07842 	0.07518 

39 	0.06246 	0.06240 	0.05822 	0.06151 	0.06242 

40 	0.05043 	0.05048 	0.04881 	0.04651 	0.05112 

41* 	 0.03700 	n.03622 	0.03148 	0.03496 	0.03189 

42 	. 	.0.03078 	0.03119 	0.02840 	0.02825 	• 0.02702 

43 	0.0201 9 	0.02051 	0.01868 	0.01844 	- 0.01831 

44 	0.01299 	0.01-230 	0.-0-1- 1 	0.o11.67- 	0.-0.1-088 

45 	0.00723 	0.00659 	0.00667 	0.00725 	0.00620 

46 	0.00347 	0.00371 	0.00335 	0.00290 	0.00313 

47 	0.00140 	0.00174 	0.00164 	0.00165 	0.00131 

403 	 0.00079 	0.00081 	 0.00070 	 0.00084 	0.00055 

49 	 0.00040 	0.00029 	0.00023 	0.00027 	0.00021 

50 	0.00018 	0.00027-- 	70-.00016 	-0-;006-11 	0.00019 - 
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rrPTILITy 	 YrAP 	 PAAF 

ACIF 	 1251 	19F, a 	1961 	 I25t 	 12(' 

	

0 	 0.00000 	 0.00000 	 0.00.000 	o.0000o 	• 	0.000 00 

	

1 	 0.00000 	 0.00000 	 0.00000 	 0.00000 . 	0.00000 

2 	0.00000 	 0.00000 	 0.00 000 	 0.00000 	- 0.00000 

	

3 	0.00000 	0.00000 	oaonno 	o.0000n 	0.00000 

	

4 	0.00000 	0.00000 	 0.00000 	 0.00000 	 0.00000 

	

q 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

	

6 	0.00000 	 n.on000 	 na0000 	 0.00 000 	 0.00000 

	

7 	0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

	

R 	0.00000 	0.00000 	0.00000 	0.00000 	0. 00000 

	

9 	0.00000 	0.00000 	0.00000 	0.0'A000 ' 	0.00000 

	

lo 	. 	0.00 000 	 0.00000 	 0.00000 	 0.00000 	 o.000no 

	

11 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.0.0001 

	

12 	 0.00004 	 nw 	oa-min2- 	---o.--eboo2 	0.00002 

	

13 	0.00015 	0.00016 	0.00012 	 0.00011 	0.00017 

	

14 	0.00123 	0.00108 	0.00093 	0.00100 	0.00086 

	

15 	0.00522 	0.00523 	0.00514 	0.00449 	0.00418 

	

16 	0.01867 	0.01730 	0.01924 	0.01688 	0.01640 

	

17 	0.04756 	0.04299 	. 	0.04310 	0.04529 	0.04146 

	

18 	0.09284 	6.0-8734 	0.08087 	0.07-Rr3 	trogiT(14 

	

19 	0.1413Q 	0.11916 	0.13294 	0.11990 	0.11364 

	

20 	0.19171 	0.18669 	0.18128 	0.16648 	0.14347 

	

21 	0.22476 	0.2?5-20 	0.21589 	0.2-e5-7-9 	0.-T7-q40 

	

P2 	0.24887 	0.24108 	0.24105 	0.22510. 	'0.20407 

	

P3 	0.256 85 	0.25455 	0.24884 	0.23647 	0.21057 

	

24 	0.248-67 	• (Ye?',279 	-11.d4811 	0.e3636 	0.I J56 

	

PS 	0.24695 	0.23840 	0.23645 	0.23089 	0.20542 
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FrPT H I TY Yr Ap PAGF 4 

1.251 	 195e É?.,U 	 196q 

	

26 	n.', , 11111 	0.23226 	n. ?? e,97 	0.,3 1610 	0.19444 

: 	2 7 	0.21640 	0.21511 	0.21171 	0.20?54 	0.18116 

	

28 	0.20774 	0.20268 	0.19904 	0.19179 	0.16914 

' 	29 	0.19426 	0.18551 	 n.19 	 0.17388 	0.15578 

	

30 	0.18197 	0.17499 	0.16951 	0.16178 	0.14525 

	

31 	0.16043 	0.15678 	0.15189 	0.14052 	0.12403 

	

3? 	0.14322 	0.14827 	0.1439? 	0.13979 	0.12086 

' 	13 	0.12806 	0.12415 	0.12803 	0.12299 	. 	0.10988 

	

34 	0.11290 	0.11313 	0.10964 	0.11061 	0.09794 

	

35 	0.10093 	0.09699 	0.09774 	0.09135 	0.08710 

	

16 	0.0 9 280 	0.08902 	0.08751 	0.08337 	0.07407 

	

37 	0.0 8 019 	0.07704 	0.07417 	0.07161 	0.06510 

	

38 	0.07091 	0.06648 	0.06605 	0.06250 	0.05758 i 

	

39 	0.05926 	0.0556? 	0.05400 	0.0518? 	0.0461 -/ 

40 	0.04941 	0.04637 	0.04292 	0.04145 	0.03637 

41 	0.03608 	0.01451 	0.03186 	0.03021 	0.02690 

	

42 	0.02586 	0.02772 	0.02541 	0.02479 	0.02160 

43 	0.01796 	0.01671 	0.01741 	0..01664 	0.01408 

44 	0.01039 	0.00924 	0.00906 	0.01004 	0.00911 

45 	0.00593 	0.00527 	0.00541 	0.00571 	0.00570 

46 	0.00290 	0.00286 	0.00281 	0.00277 	0.00239 

47 	0.00160 	0.00135 	0.00103 	0.00111 	0.00104 

48 	0.00070 	0.00042 	0.00054 	0.00044 	0.00039  

49 	 0.00024 	0.00020 	0.00017 	 0.00018 	0.00.01 6  

ço 	0.09619 	-n . (fo ) 	12 	0.000r2- 	oa WU-- 	D.000rs 
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A GI 	 Ig h 	 126L 	 196 3  969  1 '4 7 0  

0.16900 0.15824 

rr- DTILITy 	 vrAR 	 OAGF 5 

0 	 0.00000 	 0.00000 	 0.00000 	 0.0000 0 	0.0060n 

1 	0.00000 	• 	0.00000 	• 0.00000 	0.00000 	 0.00000 

2 	 0.00000 	. 	0.00000 	 0.00000 . 	0.00000 	 0.00000 

3 	0.00000 	0.00000 	 0.00000 	 0.0000n 	 0.00000 

4 	 0.00000 	 0.00000 	 0.00000 	0.00000 	0.00000 

5 	0.00000 	0.00000 	0.00000 	0.00000 . 	0.00000 

6 	0.00000 	0.00000 	0.00000 	0.00000 	. - 	0.00000 

7 	0.00000 	0.00000 	0.0000 0 	0.00000 	0.00000 

8 	 0.00000 	. 	0.00000 	 0.00000 	0.00000 	0.00000 

q 	' 	0.00000 	 0.00000 	0.00000 	0. -6-0000 	 0.0•0000 

10 	 0.00000 	0.0000( . 	0.00000 	 0.0000 0 	0.00000 

11 	 0.00000 	 0.00000 	 0.00000 	0.00000 	• 0.00000 

12 	0.00002 	0.00061 	0.00001 	0.00000 	0.00001 

13 	0.00016 	0.00017 	0.00014 	0.00017 

14 	0.00098 	0. 0 00 96 	0.00111 	0.00114 

15 	0.00464 	0.0046A 	 0.00505 	0.00564 

16 	0.01653 	0.015 7 3 	0.01582 

17 	0.n3882 	0.03667 	0.03662 

18 	0.07227 	0.06925 	- 0.0-65-52 

19 	0.10695 	0.10517 	0.09698 

20 	0.13264 	0.14373 	0.12648 

21 	 0.16135 	0.15015 	 0.15647 

22 	 0.17q08 	0.15q50 	 0.15495 

?"3 	0.18944 	0.17472 	0.15847 

24 	- 	0.19392 	0-.1m3e9 

25 	0.18263 	0.17503 	0.17163 

0.01667 

0.03746 

0.09138 

0.11610 

0.13970 

0.16619 

0.15936 

0.00014 

0.001?6 

0.005A4 

0.01915- 

0.04043 

-0-0-W17-2 

0.08859 

0.10818 

0.12824 

0.15044 

0.17190 

0- 
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FrPIILITY yrAP PAGF 6 

A GF 

• 

45 

46 

47 

48 

49 

50 

152 	 1970 12ft 

0.1760i 

?8 	0.15264 

29 	0.14438 

10 	0.115 9 1 

11 	0.11721 

3? 	0.10141 

11 	0.09406 

34 	0.08783 

35 	0.07136 

36 	0.06860 

17 	0. 05513 

38 	0.04906 

39 	0.04239 

40 	0.02875 

41 	0.02639 

42 	0.01736 

43 	0. 0 1319 

0.00408 

0.00226 

0.00112 

0.00034 

0.0001 8  

ty.eocile .  

196I 

0.16171 

0.14?1 9 

 0.12729 

0.11229 

0.09970 

0.09064 

0.09224 

0.0 7407 

0.06735 

0.05959 

0.05243. 

0.01499 

0.01060 

0.00367 

0.00183 

0.00678 

0.00040 

0.00024 

-ff.f10'n0-5 

1 9 69 

0 .1625?' 

0.1480? 

0.11710 

0.12102 

0.11116 

0.0 9 190 

0 .05199 

0.04472 

0.01193 

0.00877 

0.00526 

0.00116 

0.00195 

0.00041 

0.00007 

0.00003 

0.16610 

0.14816 

0.11954 

0.12270 

0.11129 

0.09287 

0.04850 

0.04241 

0.02976 

0.02230 

0.01599 

0.01188 

0.00801 

0.004-6-6 

0.00269 

0.00139 

0. 0 0025  

0.00010  

oa-efe-q- 

0.16029 

0.15297 

0.119(18 

0.12261 

0.10928 

0.09089 

0.08156 

0.06740 

0.05888 

0.05354 

0.04373 

003768 

0.03408 

0.02623 

0.02028 

0.01445 

0.01127 

0.00696 

0.00390 

0.0024? 

0.00114 

0.0005-2 

0.00020 

0.00006 

44 	0.00916 	n.00643 

0.04236 . 	0.03912 	0.03645 

	

0.03446 	 0.03090 

	

0.0268 8 	0.02456 

	

0.02035 	0.01688 

	

0.08699 	0.0926 

	

0.07469 	0.07220 

	

0.06717 	0.06594 

	

0.05829 	0.05665 

0.00091 	0.00074 
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1TY 	 YrAP 	 PArd-  7 

AM 	 1911 	 .12 1  

0 	 0.00000 	 0.00000 

1 	 0.00000 	0.00000 

? 	0.00000 	0.00000 

1 	 0.00000 	 0.00000 

4 	0.00000 	0.00000 

5 	0.00000 	0.00000 

6 	0.00000 	0.00000 

7 	0.00000 	0.00000 

P 	0.00000 	 0.00000 

g 	 0.00000 	 0.00000 

10 	 0.0-6060 - --- I 0.000(Y0 ---- 

11 	. 	0.00000 	 0.00000 

12 	0.00002 	0.00002 

13 	0.00015 	0.00016 

14 	0.00120 	0.0011 8  

15 	0.00564 	0.00570 

16 	0.01776  

17 	0.03754 	0.03804 

18 	0.06080 	0.05890 

- le) 	0.08145 	0.(v7 q-02 

2 0 	0.10442 	0.0Pq24 

21 	0.12262 	0.10313 

?? 	0.14144 	0.1?2-32  

23 	0.15147 	0.114e)5 

24 	0.15205 	0.15218 

25 	0.1-662-3 	-0.16628 

-347- 



Fri)til Ify 

AGt- 	 1211 	 1q 7 2 

?e, 	0.14q6? 	0.145?3 

?7 	0.14599 	0.11065 

?8 	, 	0.12846 	0.12538 

29 	0.11764 	0.11161 

30 	0.10190 	0.09748 

31 	0.08717 	0.08062 

3? 	0.07557 	0.07049 

33 	0.06149 	0.05841 

34 	0.05551 	0.04924 

35 	0.04655 	0.03971 

36 	0.04106 	0.03522 

37 	0.0326P 	0.02849 

3P 	0.02665 	0.02304 

39 . 	0.02152 	0.01820 

40 	0.01770 	0.01422 

41 	0.01135 	0.00977 

4? 	0.00857 	0.00785 

43 	0.00570 	0.0.0454 

44 	0.00370 	0.00246 

. 45 	0.0013 	- 	0.0014S 

46 	0.00063 	n.00079 

47 	0.00037 	0.00033 

48 	0.00017 	0.00015 

49 	0.00003 	0.00007 

50 	0.00004 	0.00003 

YrAP. 	 PAr,F 	A 
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ro-- ) 

1.qph7 

3.1q7nq 

2.R1197 

2.1P1P7n 

1.92911 

1.77677 

?.6n411 

2.02197 

377 5 

1.6AgRA 

2.441 

1.946q1 

3.q?103 

2.41281 

1.91n24 

1. 1E27  

2.1194g 
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N1'pmkT7rn rrpTyLnv YrAP 	 pAGF 1 

A CIF 	 1956 	 195Z. 	1 958 	 195c) 	 1,960 

0 	 0.00000 	0.00000 	. 	0.00000 	0.00000 	 0.00000 

I, 	0.00000 	 0.00000 	 0.00000 	 0.00000 	- 	0.00000 

? 	 0.00000 	 0.00000 	 0.00000 	 0..00000 	 0.0000 0  

3 	0.00000 	0.00000 	 0.00000 	0. 0 0000 	 0.00000 

4 	0.00000 	0.00000 	0.00000 	0.0000 0 	0.00000 

5 	0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

6 	0. 0 0000 	0.00000 	0.00000 	 0.00000 	 0.0000b 

7 	0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

8 	0.00000 	0.00000 	0.00000 . 	0.00100 	• 	0.00000 

9 	0.00001 . 	0.00000 	« 0.00000 	0.00000 	0.00000 

10 	0.00000 	0.00000 	0.00000 	0.00000 	0.00000 

11 	0.00000 	0.00000 	0.00000 	0.00001 	0.00000 

12 	0.00001 	0.00002 	 0.00003 	0.00002 	0.00002 

13 	0.00016 	0 . 0 0022 	0.00015 	0.0001S 	0.00016 

14 	0.00101 	0.00102 	0.00127 	0.00127 	0.0011 5  

15 	0.00494 	0.00505 	0.00535 	0.00560 	0.00512 

16 	0.01727 	0.01962 	0.01884 	0.01935 	0«.01 9 20 

17 	0.0461 5 	0.04878 	0.04807 	0.04818 	0.04882 

18 	0.08778 	0.09214 	0.0 9 111 	0.09325 	0.09206 

19 	0.12879 	0.13800 	0.14009 	0.14010 	0.14144 

20 	0.17339 	0.17773 	. 	0.18410 	0.18471 	0.18793 

21 	0.20 9 60 	0.21342 	0.21289 	0.22062 	0.22423 

22 	0.22663 	0.2316 8 	0.23717 	0.23768 	0.24214 

23 	0.24622 	0.24286 	0.24534 	0.25096 	0.24783 

24 	0.25160 	-0.74877 	0;2-4479-9 	0.25r)1/q-- 	0.757-01 

P5 	0 .24748 	0.24826 	0.24515 	0.24130 	0.24590 
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MOPKIALI -Imn rrPT11.1Yv 	 ,irAP 	 pAGr 	› 

AGF 	 121M 	 1q5Z 	 19q8 	 1952 	 12M 

	

26 	 0.23691 	0.?3534 	0.24014 	0.21175 	0.23064 

	

P7 	0.21692 	0.22387 	0.22230 	0.22534 	0.22281 

	

28 	0.21169 	0..P0671 	0.21284 	0.21339 	0.21299 

	

Pg 	0.18926 	0.18830 	0.18930 	0.19574 	0.19627 

	

30 	0.1 8093 	0.17550 	0.17880 	0.1759q 	0.18464 

	

31 	0.15524 	0.15287 	0.15223 	0.15342 	0.1498? 

	

32 	0.15117 	. 	0.14849- 	0.14682 	0.14225 	0.14248 

	

33 	0.13567 	0.13466 	0.13395 	0.13046 	0.12863 

	

34 	0.12787 	0.12171 	0.12205 	0.12046 	. 0.11721 	- 

	

- 35 	0.11-527 	- 	- 	M.11247 	0.1681-7- 	0.10594 	0•170-5-6 ---------  --- 

	

16 . 	0.10455 	0.10166 	0.10014 	0.09405 	0.09237 

	

37 	0.08493 	0.09144 	0.08827 	0.08589 	. 0.08025 

	

38 	. .0.07791 	0.0716-2 	0-■-b-7 797 	0.07667 	0.67419 

	

39 	0.06246 	0.06127 . 	0.05778 	0.06209 	0.06159 

	

40 	 0.05043 	0.04958 	0.04844 	0.04549 	0.05065 

	

41 	0.03700 	0.01557 	0.03123 	0.03418 	0.03147 

	

4? 	0.03078 	0.03062 	0.02818 	0.02762 	0.02667.  

	

43 	0.02019 	0.02014 	0.01854 	0.01801 	. 	0.01807 

	

44 	0.017:49 	0.0120 1 	0.01212 	0.01141 --- 	o•o1073---- 	-- 

	

4 5 	0.00723 	0.00647 	0.00662 	0.00709 	0.00612 

	

46 	0.00347 	0.00364 	. 	0.00312 	0.00281 	0.00309 

	

47 	0.00140 	ea-ffi7T 	-0.00163 	0.00162 	0.001?9--  

	

48 	 0.00079 	0.00079 	0.00069 	0.00082 	0.00054 

	

49 	0.00040 	0.00028 	0.00023 	0.00026 	0.00021 

	

()- 	0. -00018 	0.00(1-27- 	0.0001b 	0.00013 	0.00018 



0.00000 

0.00000 

0.000'00 

0.00000 

0.00000 

0.00000 

0.000 0 0 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00002 

0.00014 

0.00109 

0.00492 

0.0180 

M.04964 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00001' 

0.00002 

0.00021 

0.00104 

0.00534 

0.02001 

0.05059 

0.22552 . 	0.21949 

0 .24668 	0.24899 

0.25914 	0.2569 2 

0.25812 

0.25303. 	0.25063 

0.08562 

0.13140 

0.18244 0.1705 

0.13866 

0.10010 

Nnumni 	IrPTTI 1Ty Yl 	 • AP 	 Anu 	1 

A(;1, 	 12.td 	 Ig512 	 19 .(2" 

	

0 	 0.00000 	 0.00000 	 0.00000 

	

1 	 0.00000 	 0.00000 	 0.00000 

2 	 0.00000 	 0.00000 	 0.00000 

1 	 0.00000 	, 	0.00000 	 0.00000 

	

4 	0.00000 	0.00000 	0.00000 

	

5 	0.00000 	0.00000 	0.00000 

	

6 	0.00000 	0.00000 	0.00000 

	

7 	0.00000 	 0.00000 	 0.00000 

	

8 	 0.00000 	 0.00000 	0.00000 

	

q 	- 	0.00000 	 0.00000 	 0.00000 

	

10 	0.00000 	0.60000 	0.00000 

	

11 	0.00000 	0.00000 	0.00000 

	

12 	' 	0.00004 	0.00000 	0.00602 

	

13 	0.00015 	0.00016 	0.00012 

	

14 	0.00123 	0.00110 	0.00097 

	

15 	0.00522 	0.00534 	0.00537 

	

16 	0.01868 	0.01767 	0.02012 

	

17 	0.04758 	0.04392 	0,04507 

	

18 	0.09288 	0,08923 	0.08457 

19 	0.14145 	0.14218 	0.13902 

20 	0.19179 	0.19074 	0.18957 

21 	0.22485 	. 	0.21009 	0.22576 

22 	0.24897 	0.24835 	0.25208 

23 	0.25696 	0.26007 	0.26022 

P4 	0.24877 	0.P5-8-27 	-0.25946--  

25 	0.24705 	0.24157 	0.24726 
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ninimInt  i  in rr 1 Ti  rry • YVAP 	 reïr 4 

Aca 	 .12b1 	 1263 	 I9&J 

	

26 	0.?3191 	0.23729 	0.23526 	0.2368? 	0.23721 

	

P7 	0.21649 	0.21979 	0.22349 	0.22196 	- 0.22172 

	

28 	0.20783 	0.20708 	0.20710 	0.21018 	0. 20637 

	

? 9 	0.19434 	. 	0.18953 	0.18822 	0.19055 	0.19007 

	

30 	0.18205 	0.17878 	0.17726 	0.17729 	0.17722 ' 

	

11 	0.16049 	0.16018 	0.15884 	0.15399 	0.15133 

	

32 	0.14328 	0.15148- 	-0.15050 	0.15319 	0.14747 

	

13 	0.12812 	. 0.12684 	0.13389 	0.13478 	0.13406 

	

34 	0.11295 	0 .11 5 5 8 	0.11466 	0.1212? 	0.11950 

	

15 	0.10097 	0.-0A-lre 	0.10?21 	0.10011 	0.10627 

	

36 	0.09284 	0.09095 	0.09151 	0.09137 	0.09038 

	

17 	0.08022 	0.07871 	0.07757 	0.07848 	0.07943 

	

18 	0.07094 	0.06793 	0.06907 	0.06850 	0.6/-025 

	

lg 	0.05928 	0.05683 	'0.05647 	0.05679 - 	0.05613 

	

40 - 	0.04943 	 0 .04737 	0.04488 	0.04541 	0.04418 

41• 	0.03610 	0.03526 	. 	0.03132 	0.03310 	0-.-03282 

	

42 	0.02587 	 0 .02832 	0.02658 	0.02717 	0.02635 

	

41 	 0.01796 	0.01707 	0.01821 	0.01821 	.0.01717 

44 	0.01040 	0.00944 	0.0094-8- 	0.01100 	0.01114 

45 	0.00593 	0.00538 	0.00566 	0.00626 	0.00695 

46 	0.00290 	0.00292 	0.00294 	0.00303 	0.00292 

47 	0.00160 	0.000-8 	0.00107 	0.00121 	0.00127 

48 	0.00070 	0.00043 	0.00056 	0.00049 	0.00048 

49 	 0.00024 	0.00020 	0.00018 	0.00020 	0.0001 9 

ço 	0.00019 	-0.0-0012 	--0.000te 	0i00011 	0-;--(Turnm 
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Wu:mitt  T  ÎFP FF PT IL  liv  YF AP 	 P AnF 

A CIF. .19A8 12.5t 	 1 967  196 9 	 1910 

0 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

1 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

2 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

3 	 0.00000 	 0.00000 	0.00000 	 0.00000 	 0.00000 

4 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

q 	 0.00000 	 .00n00 	 0.00000 	 0.00000 	' 0.00000 

A 	 0.0060-0 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

7 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

8 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

q 	 0. 0 0000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

10 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

11 	 0.00000 	 0.00000 	 0.00000 	 0.00000 	 0.00000 

12 	 0.00002 	0.00002 	0.00002 	0.00000 	• 	0.00002 

13 	 0.00022 	 0.0002 5 	0.00022 	0.00027 	 0.00023 

14 	 0.00134 	0.00142 	0.001 7 3 	0.0018 2 	0.00208 

15 	 0.00637 	0.00694 	0.00791 	 0.0090 2 	0.00962 

16 	 0.02268 	0.02330 	 0.02479 	0.02665 	0.03192 

17 	 0.05328 	0.0434 	0.05738 	 0.05990 	 0.06669 

18 	 0.09918 	0.10262 	 0.107678 	0.1-0217 	 0-4-9--5 10 

19 	 0.14676 	0.15583 	0.15198 	0.14611 	0.14612 

20 	 0.18202 	0.21298 	0.1 9 820 	 0.18567 	0.17843 

21 	 0.22142 	0.?227 8 	0.24519 	0.22341 	 0.21151 

22 	 0.24024 	0.23633 	0.24281 	 0.26578 	 0.24813 

?3 	 0.25995 	0.25889 	0.24832 	0.25486 	0.28152 

?4 	 0.26611. 	 0.27-160 	 0.26881 	 0:25993 	0.2-nir, 

0.25061 	0.p5935 	0.26895 	0.27028 	0.26099 
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1 96 7 	 1 965 	 1 969 	 197 0 1.2f2t 

NI(11?MAI 	FTP111 IT.,  YrAP 	 PAnif A 

?'e 	 0.241L,5 	 A.24?61 	 n.?546A 	 0.26q9A 	 0.7)6435 

77 	0.?1771 	0.77471 	0.7119 	0.736(J4 	0.75211 

?5 	0.?0946 	0.21069 	0.21515 	0. 2 231 5 	0.22919 

29 	0.1 9 513 	0.18562 	0.18964 	0.19622 	0.20221 

30 	0.15592 	0.16635 	0.17419 	0.177Q7 	0.18024 

31 	0.16056 	0.14773 	0.1440? 	0.14Ac 1 	. 0.14 99 1 

12 	• 	0.13 9 1 6 	0.13431 	0.13631 	0.1321n 	0.13452 

33 	0.12905 	0.1?1R5 	0.11704 	0 .11546 	0.11116 

34 	0 .1205? 	0.10975 	0.10526 	0.10546 	0.0971? 

35 	0.0979? 	0.09950 	0.0 9 135 	0.09060 	0.08511 

16 	0.0 9413 	0.05681 	0.08147 	0.07756 	. 0.0721? 

17 	0.07565 	0.07769 	0.07005 	0.0675c 	. 0.06215 

35 	0.0673 2 	0.06276 	0.06110 	0.05R24 - 	 - 6. -0 5-6 21  

39 	0.05517 	0.05106 	0.04542 	. 	0.04759 	. 	0.04326 

40 	0.03946 	0.03952 	0.03548 	0.03567 	0.03145 

41 	0.03622 	0.01015 	0.02645 	0.0?557 	0.02353 

4? 	0.0215? 	0.02221 	0.02167 	0.01900 	0.01e, 0  

43 	0.01510 	0.01571 	0.01374 	0,01251 	0.01131 

44 	0.0111 9 	0.00 952 	0.00525 	- - 0.11174q-- 	0.0-0-643 

45 	0.00560 	0.00543 	0.00496 	0 ..00430 	0.00400 

46 	0.00110 	0.00272 	0.0010 5 	0.00227 	0.001 55  

47 	0.00151 	0.A0115 	' - - 0.0-0r427 	0.001-173 	(1.0 -0n -g6 

45 	0.00046 	0.00059 	0.00065 	0.00040 	0.00012 

49 	 0.00024 	0.00036 	0.00010 	0.00016 	0.00010 

(.) 	0.00014 	0. -0 -00-0-7 	0.00005 	D.0-000 5 	0.00-0-0-3 
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AG E 

0 

1 

2 

3 

4 

6 

7 

8 

1 0  

1 1  

1 ?  

13 

14 

1 5 

1 6 

17 

1 8  

1 

20 

? 1 

2 2 

?3 

24  

?5 

moPmALT 7 mn FrPTT1TTv 	 YFAP 	• 	 t)AGF 	7 

1971 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.0000 

0.00026 

0.00211 

0.00994 

0.03111 

0.0(, 619 

0.10720 

0.14711 

0.18409 

0.2161R 

n.P4935 

0.26703 

0.26806 

0.2q106 

197? 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00001 

0.0o003 

0.00030 

0.00225 

0. 01 088  

0.03507 

0.07?60 

0.11241 

0.14116 

0.17030 

0.19681 

0.23344 

0.25753 

0.29041 
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YrAP 	 pAr,r R mnPmM f/rh rrPTil ITy 

Aid  

	

.'h 	 (1..' , , IP; 	n ..) / /14 

	

»7 	 n.»171 1 ) 	 0.P4q11 

	

, ) q 	 0 .??(14A 	 (1.?1Q26 

	

?9 	 0.2071Q 	0.21680 

	

30 	0.17965 	0,1602  

	

31 	0.15169 	0.1q184 

	

3? 	0.13124 	0.11453 

	

13 	0.11194 	0.11147 

	

14 	0.09787 	0.09196 

	

15 	0.08207 	0.07579 

	

• 1h 	0.07?38 	(1.0h721 	' 

	

37 	0.0576? 	0.05436 

	

- 18 	0.046Q9 	 0.04198 

	

19 	0.fl37'5 	0 .01474 

	

40 	0.03121 	0.0 2 714 .  

	

41 	0.02002 	0.01865 

	

42 	0. 0 1510 	0.01499 

	

43 	0.01005 	0.00866 

	

44 	0.00652 	0.00469 

	

45 	0.00121 	0.0(i 2-R3 - 

	

46 	0.00111 	0.00151 

	

47 	0.00064 	0.00062 

	

4ezt 	0.000?9 	 0.00n20 

	

49 	0.00006 	.0.00014 

	

(-1 	 0.0000p 	 0.00007 
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Ustimation ni the Fertility Parameters • 	

A matrix M ( , M(W)) representing approximate values 

ni  m(x,t) at 	i  C [0,501 , and j C [1956, 1972] is obtained 

using an algorithm based on formula (4a) as follows: 

1. f- (x,t) is approximated by an interpolatory cubic spline 

3
- (x

'
t) as a function of t for each x . (This 

interpolates the data points f(xiej  t ) satisfying 

boundary conditions so that third-order derivatives are 

approximated by third-order finite differences at 

h 	 3h *, x0  - — and x 	2 n 	. J 2  

df
3 2. Exact values of 

—dt
--  (x,t) are obtained for x and t 

in single years: x C (0,50) 	t C [1956, 1972] . 

df  

dt 
( x, t ) is approximated by an interpolatory cubic 

U

dt

f 3 1 
spline 	j (x t) as a function of x for each t 

3 

with boundary conditions as above. 

*The selection of appropriate boundary conditions caused 
considerable difficulty. This choice appears to yield 
acceptable derivatives of the data sets used, and has been 
used for all cubic spline approximations. 

3.  
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dr 
dt of rorMula 4. M is Che result obtained on replacing 

[ 	1 
dt 

3 
(4a) by the cubic spline and integrating 

exactly. 

The array M (denoted by G in output of 

program 2.2) forms input via a computer file to program 2.3. 
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q ACCT-PH1.VVPMFP.11Mr - 60 
***4) , e*D 44 ers4D-oe 44 *********11*************************4******e******* 

PPOl;PA , I ?.? : 	"OP1 

II 	lk 11 >1 IF IF  lID 11 14 41 iF 41 11 11 il IF 4F it  lID 41 il il IF 11 41 il iF 11 iF 	41 il 14 41 41 41 it ik 	11. 11 iF 4F iF iF iF ik it it. 1F 	iF il 4F 41 41. iF 41 11 ik 11 4111 

3JOB POP1; CHARGE BERGHOUT;CLASS 3; 
USER 080002/VHJ; 
PROCESSTIME=000; 
PRINTLIMIT=13200; 
BEGIN 
COMPILE POP1 FORTRAN; 
FILE FILE3 (KIND=PACK,TITLE=DATA/XXG,MAXRECSIZE=30,BL0CKSIZE=990, 
AREASIZE=33,AREAS=8,SAVEFACTOR=99); 
OPTION=AUTORM; 	 • 
DATA 

31)A TA  FILES 

3UND  JOB  
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***************4*****************************4**4*************** 

PPOG.,AKI : 2.7 
Tint-  : P 114-fl 
RURPnsF 	CALCHLATr m(X,T) 
nATA : FRAR(0->H0.1->17) 
OUTP , CT : nATA/XXG ON nISKACK 

*************************11-****************************************' 

HOW Tn sFT Np A RUN 
=== 	=== == = === 

C  1) DREPI\RF A NAMFLIST C ,\LLEn VALUES SPECIFYING THE 
FOLLnwING PARAMETERS WHICH  AE USED FOR OUTPUT PFOOTSTS 
AND rOR TNTTIALI7ATInN OF VAPIARLES. 

LFPA'j) 	= .TPUF, => I TST FRAR 
= ,TPur. => I.IST ERARST 

LG 	= .TRUE. => I 1ST G 
•C 	NT 	= o OF YEARS TO RT COVERED 

• SAGE 	= sTAPTING Ar, F 4. 1 
FAGr 	= F- NnING AGF + 1 

Enn rxAmPLF HsT FOP flATA THE FOLLOWING INFORMATION (0mIT C) 
PUNCHED ON CARDS REGTNNING IN COLUmN 2 
F.,VALuES 
LG=.TRUF,LFRAR=.TR(JE,LFBAS=,TRUE, 
R,FNn 

NT=In.sAGF=1e"FAGE=4-EN1 

r 2 ) TF  NT  IS  r,RTATP- R l'HA^A 10 THE SECOND DIMENSION OF FRAR. 
FRAP--..T AND G MUST CH ,\NGF0 TO CORpFsPONn TO THE VALIIT OF NT. 

C 3) IF  FF-SAGF+1 IS GPFATER THAN 33 THE FIRST DIMENSION OF 
TBAR.FRAPsT AND G MIJT CHANGED TO CORRESPOND TO THIS NEW VALUE. 

THE r")THFNsTONS OF G. FRAP  AND  FRARsT musT RE 
CHANr-FD TN THE DECLARATION STATEmTNT OF THE MAIN PROGRAm, 
n UT  HOT  TN TUF  SURPOUTINES, 

	

1 	 PEAL FRAR(13 , 10).FRAPST(13910),G(13,10),DATA(51.17) 
LOGIrAL LGO.FqAR,LFAI\PS 
INTF.r.,FP gAGF I FAGE.NX.MT  

	

4 	 NAMfl TST/VALU51/NT.S ,NGE.FAGE 
NAMul TST/VALUrS/LG.Lr 1-3AR.LFRARS 
PFAntç.100/((PATA(I, 1),I=1,51),,J=1,17) 

	

7 	100 rOP 1AT(4F17.7) 
LG = .FALF. 

	

9 	 LFR49  = .FALÇF. 

	

10 	 = .FALSF. 

	

11 	 PFAB(.VeLHES) 

	

12 	 41PITr(A.VALUFS) 

	

13 	 PFADtq*VALUS1) 

	

14 	 wPITL-- (VALUS1) 

	

lq 	 NX = TAGE - SAGE 	1 
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1( 	 TX 	17 - NT 4 1 
17 	 i)n 	1 	T 	= 	1.1x 
1 1 	 11 	- 	1 	N1 	- 	1 

nq • 	J 	1.11 
.'0 	 rim - 	I  - 	t 	+ 

? 14 .  - ()AGE.FA(0.  
?? 	 Mm = K - SAGE + 1 
?i 2 	EnAP(Mm.NN) = PATA(K.J) 
)4 	 CALL OR5(NX.NT,FPAP.rMARST.c, ) 
?5 	 nn 3 K = 1 , MX 
? 	 3 WPITr- (3)((I(K,J)+J=1,) 
-(>7 	 IF (I FnAP) CAL 	nUMP":(1*NX.NT,FRAQ,I,SAGF.FACIF) 
29 	 TF (I FHAPS) rALL DIMPc, (7,X.NT.FRAPST,I.SAGE,FAGF) 
2R 	 IF (I n) CALI. numPs(5.Nx,NT,G,I,sir,F,FA(E) 

I CONTTMUF 
LOCK 3 

3? 	 STOP 
31 	 rtqn 

14 	 gHPP-NUTINr numPS(LL.mx,NT.wRAP,N,ISAGE,IEAGE) 
r 	* 	* * * * * * 	* * 	* 	* * * * * * * 	* * 	* * 

C 	DUm1D5 DURPOqF TS TO LI 5 T A mATPIX IN A PADARLE FORM WITH A PAGF # 
C 	HFADING. THE HFADING TS CHDOSEN ACCORDING TO THE VALUE  OF  LL: 
C 	LI 	 -1FADING  

FRAP 
n(x)A(T) 
G(X,T) 

r 	 7 	 EAPST 

C  • * * * * * 	* 	* 	* 	* 	* 	* * 	* 	* * * 	* 	* * * * 
35 	 TNTrr,rP YFAP(17),HIel n  e  AGr 
16 	 INTEr, FR TITIF(R)/TFRI\Rtio 	iOn(X)'0A(T)e0G(X. 1 . 1 T) 	1 0FRAPI. 

* 'ST 	1 1 
37 	 PFAL FRAP(NX,NT) 
3P 	 TAri r  = ISAGE - 2 
lq 	 no 1 T = 1. 17 
40 	1 	YE'AP(T) = 1R55 4- T 
4] 	 LLL 	NT / 5 
42 	 TF( v0O(NT.5 ) .NE. n ) LLL = LLL + 1 
43 	 TPAGr = 0  
44 	 .= 0 

no S Tr = 1 	LLL 
46 	 Ln = HI 4. 
47 	 HI = HT + 
48 	 TE( L -1T •r,T. MT ) NI 7: NT 
4c) 	 nn  S T = 1.MX 
50 	 AZF =  T 	T.A GF 

fr( mo 1 (T.2(1) .NE. 1 ) GO TO 5 
,2 	 IDAGF = IPAGE 4- 1 
53 	 YDTTF(A,100) TITL 47 (LL). TITLE (LL+1), 'PAGE, 

( YEAR( 1 +N - 1.), J = LO,H1 ) 
54 	5 WPIT 7 (6 , 101) A ( E, ( P- RAR(I.J). J = LO, HI) 
55 	100 FOPMeT('1 1 91X./// , 15X.2A4.10X.tY F A Ry9T57, 11DAGF 1 ,12.//. 

56 	Ifli rOP ,4 ;\T(/,5x.T3, 	qP- 11.5) 
57 	 RFT1PN 
SR 	Fmn 
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P 

rdM1./q1f1Nr 010“NX,MT.FIU\P.FPAP(-,T.(,) 
411141 11.1** 11 *.na*******n* ,, ** 44 ik 1441 tin******** 41 **npe****.app*pme**** 
THU; RoqIiqF comPurr- ‘ liq 0 04MrPVATIONS 1  GU rHE roPm 

rPom 0 Tn x nr,  -n/nT(FRA0(x.T)) All DIVIOFn OY FHAI)(x/1) 
TOI  ApoAy  O c,ToP1-(, 1111- 11:1 ‹, t . PVATTOW; 

4 1 ***4**e**********:1** 41*e 4141 n41***************ii*******11********41* 
f-0. ) 	 PEA, 	1 (;) , 11 ) ,A (3911) .1-4(r) g ror (4, ro ,n( -1 - 3) 
hl 	 PFAI FRAP(MX.NT),FHAT(NX.NT),G(NX10\11) 
rs? 	 nT=1. 

ni) 	T=1.MT 
64 	5 	 K(10)=DT*(I - ).) 
(1r, 	 cALL gFTHP(NT,A.H.K) 
66 	 no 2(7-,-  Tx=i,mx 

ni)  15 IT=1*NT 
6P 	1 5 	 K(?,IT)=FRAR(IX,IT) 

• 69 	 Ci‘LL ÇOLVF(A.K.L.I.NT.O,COF) 
70 	 nO 24 J=1,NT 
71 	 T=DT*(J-1.) 
7? 	 FRARST(TX, 1 )=3.*COF(1.J)*T*T+2.*COF(2,J)*T+COF(3 4 j) 
73 	24 	 roNTTNUr 
74 	25 	CONTINUE 
75 	 no  3g I=1 , MY 

K(1.T)=I-1. 
77 	35 	 CONTINUE 
7P 	 CALL ÇFTurp(Nx,A,RIK) 
79 	no  Çc TT=1. 1\ 1 T 

• po 	 no  4F TX=1,NX 
RI 	4 	 K(?,Tx)=FRAPST(IXOT) 
AP 	 ('ALL q0LvF4A,K,R,NX,D,COr) 
R -3 	 NxM1rINY-1 
R4 	 nn=n, 

• PRoc, P -..m wILL INTEGPATP FOP uaRn  OR  RACKwARDS Ry FLUDING CARnS mAPKEr 
• CR(RArKwAPn INTFGRATION) AMD rF(FORWAPO INTEGPATION) 
• Ir ALI CR cARnç COMMENT THFN FORWARO INTEGRATION 

	

Cq 	 0.0 = )TT.XN(G 
R6 	 FQAPST( 1,I 1 ) = 0.0 

	

CP 	 0.0 = )TT/XN(TSRARr 
R7 	 x=0. 

	

C4 	 XN = X 

	

C4 	 XN = J 
RR 	 no  R  A=1,Nxm1 

	

CR 	 1mxN,1=L 55 OD 

	

CR 	 1 - J = J 
pg 	 nn=nn - X*(C.)r(4,J)+x*(COr(3,J)/2.4- x*(COr(?,J)/1.4- 

X*COF(1 , J)/4.))) 
X=X+1. 

CR 
Ri  

(:)? 

CR 
9 -3 

CR 
Sq 

9F 	 PFTUnN 
06 	 FND 

1 - X.= x 

x*ror(1,J)/4.))) 
G(J 4-19IT)=-nn/rqAP(.41,IT) 

)TI, J(RARF/nn-=)TI, JU; 
FRAPsT(J+1,IT) = nn 

ni)  = )TT.JUISPARF 
coNTT\WE 

97 	 çURRoUTINF SFTUP(N.A.H,K) 
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127 
12P 
12 9 

 110 
131 
132 
133 
134 
135 
1 16 

 137 

12 

*************************e**********************41.*************** 
TH1s PoUTTNE SETS UP A TPTOIAGONAL mATPTX A OF THE SPLINE FOUATIO 
TN A 	RY m ARRAY - FTRST POw IS SURFRoTAGONAL 

SFCOND ROW IS DIAGONAL 
TqTRn POw IS SUADTAGONAL 

AND THEN orrompoSE '\ To LU SO THAT 
FTPÇT POW Tç SHPFLUMAG1NAL OF H. SECOND ROw IS DTAGON'Al OF H 

THIPn Pow IS  SURDIAGONAL  OF  L. DIAGONAL OF L IS UNITY 
**************************************************************** 

DEAL ArieN/qH(N),K(?,N) 
aq 	 NM17m-1 

100 	 4(?)-K(1.2)-K(191) 
101 	 DO  in T=?.m"1 
102 	 I-1  ( 1 4- 1)  K (191+1) -K (1  'T)  

1 () 	 A(1.1)=1-A(1. T) 
10 ( 	10 	 rONTTMHF 
107 	 A( 1 vi') = AM.?) 

= A(2.2) 
lOg 	 A(3.1)  
110 	 = A(1 N-1)  
111 	 = A(2,m-1) 
112 	 4(3.m) =  
113 	 A(1. 2 ) = -? 
114 	 A(2. -3) = ? 
11 	 A(3.2) 	n 
116,  
117 	 = 
11P 	 A(3 , q - 1) = - 2 
119 	 LL = M - 1 
120 	 no  li  T = 3. LL 
121 	 A(341>n, A(3,I)/A(2,1 - 1) 
122 	 A(2,T)=A(2.1) - A(3,T)*4(1,I - 1) 
123 	11 	 roNTTmliF 
124 	 RETURm 
125 	 rmn 

126 	 guRRnHTINr sOLVE(A.K.H.N.,),C0F) 

*************************e-************************************** 
THIq ROUTINE CALCULATES THE SECOND ORDER FINITE nirupEmus  OF  THF 
ÇPLI^IF, AND THEN SOLvES em=n 	(RY FORWARD AND PACKwARD 
SURSTITUTTON), PLACImG m(VECTOR OF SECOND DERIVATIVES) IN D 
END DDTNT CONDITIONS NOw USE THIRn ORDER FINITE nIFFERENrES 
TO rsTimATr THTRD ORFP. oFRIVATIVES AT X0+3H/2 AND XN - 1H/2 
**************************************************************** 

RFAL H(N).o(N),A(3.N).K(?,N),C0F(4.N) 
n(2)-(K(2.?)-K(2.1))/H(2) 
Nm1=NI-1 
no 	I=2.Mm l 

DUP-11=TK(2.I -c-1)-K(?.I))/H(I+1) 
n(I)=A*(n(I+1)-D(I))/(H(I+1)+H(T)) 
CoNTTNUF 

n(1) = - 2.*( - K(2 , 1) 4- K ( ?,4)+3*(K(?.?)-K(2.3)))/TH(2)*H(?)) 

TI = n(2) 
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11P 

I .1 `: 
140 

1 if I 
1 4 

1 4 1 
144. 

14 1' 
146 
147 
14R 
149 
1 5 0 
1 5 1 
1 5 2 
1r3 

14 

155 
1r6 
1 5 7 
1 58 

1 FQ  
160 

161 
1 '12 

163 
164 
165 
166 
167 
1 68  

11 

16 

n u)) 	r“11 
n (N- 1 ) = n(N) 
I L = N - 
r)(-1 	) 	T 	I 1 

n(1),-1-1M-A( 
roNTTmur 

fl(N-1) = n('-1) /  A( 2 N-1)  
nû 14 T = 1,LI 

j=m+1-1 
n (j)=(n(J)-A (1 1)*0(j+1) ) /A (?,j) 
roNTTMUF 

n (1) = 	Tl 	A(?,1) * n(?) 	A(1.1) *.n(1) ) / A(1.1) 
n(N • 	f T? 	A(P.N) * n(LL) 	A(3.N) * n(N-?) ) / A(i.N) 
cALL POLLY(N.o,K,H9CqF) 
PETopm 

FNn 

1 5 4 	 suppnuTtNr PoLLy(N.m,K,H,coF) 

**************************************************************** 
THIS ROUTINE comPUTEÇ THE COEFFICIENTS OF TH r SPLIMF POLYNOMIAL 

ON FACH qURTNTEPVAI 
K IS THE APRAy OF DATA POINTS 
H Ir THE VECTOP OF SIIPINTERVAL LFNGTHS 

IS TI-1F SOLUTION VFCTOP TO THE FoNATInN Am=n 

PEAL m(N).K(?,N),H(N),COE(4,N) 
NN1=N-1 
no 11 T=1.N 4 1 
COE(1,1)= ( A(I+1) - M(I))/(É).*H(I+1)) 
COE(D , T)=(K(1.1 4. 1 )* M(1) - K(1 , T) *N(T 4. 1))/(2. * H(T 4- 1)) 
Of)=M(T41)*K(1T)*K(1.1)-m(I)*K(1*I-4.1)*K(1.,I+1) 
+?..*K(? , T4.1)-?. 41- K(Pq1) 
coF(1,T)=(00/(?.*14(I41)))+H(1 - 4-1)*(M(I)-M(I+1))/6. • 
OD=Ni (T)*(K(1,I+1)**3)-M(T+1)*(K(lgI)**1)+6.*K(1 , T4-1)*K(?.T) 

*K(14T)*K(2,I+1) 4"( (1,1)*M(I+1)*(H(I 4-1)**?)-K(1,T4-1)*M(T)* 
g,(H(T4-1)**?) 
CoF(4.1)=00/ (H(I+1)* 4 .) 
coNTTNUr 
P0 14 J=1,4 
COF( 4N)=COF(J.NM1) 
PFTwel 

F• in 
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r 	********************************4**************e*******mile 

' C  
C 	DATA FnP 
C 	 PPm , pAm ..).2 : 	pnrq 

C  
C 	**********************n****›***************e*******************i 

0 .000 00 n 0  " 	
0.0n0n000r 00 	o.nnonnooF  on 	0.000on0oF no 

0.0000000 	on 	n.nnoPonoF 00 	(1.0000000F oo 	0.0000000F no 

0.0000000F' on 	o s onnfloonF no 	nenOnonoor 00 	0.00.0000lF>no 
o.747Qfq1AF-oq 	0.1614 ,477F-03 	0.1006141F-0? 	0 .494?4?1F-n? 

0.17?6 ,-)F-n1 	0.4e14777r-n1 	n,q77Rnq41-01 	• 0.1?87q01F 00 

0.171 -3PRAF 00 	n.?nqr:A7QF 00 	0.226É.34?F on 	0.24AP1PRF 00 
0.2967F  on 	00?4747q?r 00 	0.736q0q6F 00 	0.21A9?4qF 00 
n.211(, 94RF 00 	0.1 0 qPq?F•00 	0.1g09314F 00 	0.15q?396F on 
n.11166 L3F 00 	0.11q66qPIF 00 	0.127R7OQF 00 	0.11q272qF On 
0.104q548F no 	0.p49292QP-01 	0.7790750E-01 	0.A24q7ocw-n1 

0.5043102F-01 	0.37002?qE-01 	0.307R149r-01 	0.?01q7q3F-01 
0.12qP582F-01 	0.723?107F-02 	0.346q116F-02 	0.1403072F-02 
0.7q119A0E-03 	0.4n42919E-03 	0.17484F-03 	0.0000000F 00 	- 
0 .0000000E-  00 	0.0(1 10001F 00 	0.0000000F 00 	0.0000000F on 
0.0000000E  on 	0.0 1 o 0000 F 00 	0.0000000E  00 	0.000 0 000E  00 
0.0000000F 00 	• 0.000000 0 r 00- 	0.0000000E  00 	0.2033752F-04 

0.2?0A27 ()F-03 	0.10P 4 70PF - 02 	0.05118 9 F-0? 	0.196 2 1 7 0E-01 
0.4q7P201 F-01 	0. 0 214234P-_-01 	0.137q9QF 00 	0.1777333E  00 
0.21141RRF 00 	0,21167q6E 00 	0.?42R612F 00 	0.24R7651F 00 

0.24q?604F 00 	0.?1q 144Ar 00 	0.2230681E  00 	0.20A7142F 00 
0.1Rs10?7F 00 	n.174966F 00 	0.1S2866AF oo 	0.14q4947F 00 
0.134632E  00 	0.1 ,) 17132F 00 	0.1124704E  00 	0.1036,0E on 
0.9141513F-01 	o.736P11PF-01 	0.(5127410E-01 	0.4957513r-01 
0.3 5 56923F-01 	0.1n6?474F-01 	0.2014163F-01 	0.120 7 764F-01 	' 
0.6471954F-02 	0.1641624F-02 	0.1707581F-02 	0.7939q9qP-n3 

0.283q171P-03 	0.2 6 gq431P-03 	0.0000000E  00 	0.0000000E  00 	' 
0.0000000E  00 	0.0000000R 00 	0.0000000E  00 	0.0000000P 00 
0.0000000E  00 	0.000 0 000 00 	0.0000000E  00 	0.0000000E  00 
0.0000000P 00 	0.0100000F 00 	0.2SARg60E-04 	0.1491P91F-03 

0.1271050E- -02 	0.147177F-02 	0.18R3900P-01 	0.480659(w-01 

0.9110671P-01 	0.140 0 9P9F 00 	0.140963F 00 	0,2128937E  00 
0.2371737E  00 	0.2453404E  00 	0.7449P50F 00 	0.?451515F 00 
0.2403407E-  00 	0.?223017P 00 	0.2128390E  00 	0.1893021F 00 
0.178PO46F 00 	0,152234RF 00 	0.1468166E  00 	0.13350E  00 

0.1220511E  00 	0.10q1651P 00 	0.100116AF 00 	0.8826882F-01 

0.77q619F-01 	0.,777969F-01 	0.484431 8F-01 	0.3322490E-01 
n.2P18455F-01 	0.1954310E-01 	0.1211527F-01 	0.661703QP-0? 

0.3324505F-02 	0.17151E-02 	0.6927681E-03 	0.2283992E-03 

0.1(12607E-(13 	0.0000000r 00 	0.0000000E  00 	0.0000000E 00 
0 .000 0 0 00 F 00 	0.0000000F 00 	0.0000000E  00 	0.0000000F no 

0.00 0 o 000 F no 	0,0000000F 00 	0.0000000E  00 	0.0000000E  00 
0. 5 848402F-05 	0.1P15752E-04 	0.15?4006F-03 	0.1269281F-02 

0.5SQ200E-02 	0.1Q149qgF-01 	0.4817Q21r-01 	0.932421F-01 

0, 140 0996 E  00 	0.1q47?Q7F 00 	0.22061 96E  00 	0.2376751F 00 
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0.?c,00574P 00 
0.??q1411P 00 
0.151410F 00 
n.10qq4?4( on 
0.h?oRqq7F-01 
0.101?64r-o 1 
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_0 • 19qq6 	-0.10019 

(J0 

0.0R254 

0.190q7 

0.1q116 

0.27q87 

0.10858 

0.02486 

-0.12714 

-0.22076 

-0.11'69 

=-0. -0-Pc.9ç7 

-0.01054 

-0.(1 70P0 

-0. 0 8114 

- 0.02(22 

-0. 0 4097 

- 0..12192 

-0.10413 

-0.09306 

-0.04491 

0.000q0 

-0.00424 

-0.09064 

-0.06q91 

-0.10174--  

- 0.09q98 

-0 .04616q 

- 0.1054 

- 0.0q??1 

-0 .0 6 1 4 4 

-0.064Q4 

-0 .02P:3Q 

0.0177g 

-maleiT 

-0.o1.0 

-0.0q8la 

-0.12165 
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0.00000 

0.68041 

0.06027 

0.03666 

0.00187 

0. 00000 

 -1.47289 

 -0.21021 

-0.08787 

0.09905 

0.00000 

2.24970 

0.41128 

0.15576 

-0.1707? 

(;(X.T) YFAR 	 r'AGF 1 

AGE= 	1961 	1262 lnâ 	1Q64 1 19 6q 

1? 

11 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

?6 

27 

28 

29 

10 

31 

0.00000 

-0.63561 

-0.03794 

-0.04220 

0.00974 

0.0 5 761 

0.05109 

0.039q9 

0.030 9 0 

0.01261 

-0.00049 

- 0.02149 -  

-0.050R3 

-0.04878 

-0.05674 

-0.07049 

-0.05668 

-0 . --0410-  

-0.01744 

-0.02582 

0.00000 

0.07112 

0.10174 

0.04999 

-0.02910 

-0.01050 

0.04285 

0.04528 

0.0144? 

0.03097 

0.02230 

0.00267 

-0.01264 

- 0.010 8 5 

70.03129 

-0.04861 

-0.02497 

- 0 . 01177 

-0.06329 	0.03601 	-0.19406 

	

-0.04386 	-0.05446 	-0.18166 

	

0.01395 	-0.04434 	-0.31801 

	

0.71175 	0.61-8-92 	-0.3-521-9 

	

0.04849 	0.02961 	-0.20167 

	

0.05111 	0.01956 	-0.18546 

0.ukreI 

	

0.05399 	0.06018 	-0.20891 

	

0.04439 	0.05409 	-0.18735 

0.13529 	0.03876 	-0.14910 

0. 0 4268 	0.03925 	-0.16925 

0.03822 	0.04247 	-0.17272 

0.03450 	0.03061 	-0.1 2-2-6-8 

0 • 03493 	0.02156 

0.04947 	0.05016 	-0.16,236 

-0.11257 
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PAGE 4 

19 65 

c,(X.Ti 	 YEAR 

AGF 	1961 	1Q62 	1961 	1964 

32 	-, 0.08438 	-0.01779 	0.06708 	0.05506 	-0.0817? 

33 	-0.10427 	-0.05618 	0.05316 	0.06138 	-0.03160 

34 	-0.10766 	-0.07 r38 	0.02382 	0.04618 	0.0243 

35 	-0.09603 	-0.10450 	0.01644 	0.01822 	0.03419 

36 	-0.06795 	-0.12095 	0.00662 	0.05682 	-0.13432 

37 	-0.08179 	-0.11678 	0.00396 	0..05585 	70.1111-T4 

38 	-0.06425 	-0.11601 	-0.00144 	0.06300 	-0.19685 

39 	-0.01951 	-0.12154 	-0.01672 	0.09415 	-0.32639 

40 	0.03522 	-0.1034H 	-0.00895 	0.09352 	-0.30? 4 2 

41 	0.03994 	-0,05998 	0.02290 	. 0.10308 	-0.29320 

42 	-0.05974 	-0.01675 	0.08009 	0.07966 	-0.19798 

43 	-0.08'9 r5 	-0.10306 	0.140e4 	0.0 (04 f 	-0- 00 (61 

44 	-0.08814 	-0.09409 	0.06629 	0.24844 	-0.25464 
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1r M(x i t) were identical to m(x,t) For a 

discrete set of x and t , then the vectors a 	(and. —r 

thence  cl)  could be obtained as the orthogonal eigenvector 

of  MM. 

However, discrepancies in the data used,  and use 

of the algorithms for estimating m from data, lead to some 

differenceS between m(x,t) and M particularly at or near 

the boundaries. (Evidence of this is given in estimating an 

artificial economic mobility in the Interim Report.) If 

these errors were small enough, the dominant modes could 

still be segregated from the noise: in the presence of noise, 

M M will have some eigenvalues distinct from zero, and 

some close to zero (the latter corresponding to the errors 

in M ) . 

As described in detail in Chapter II above, the 

following procedure was adopted: 

1. to form M
T
M only a subset of the values of M in 

the age distribution were used; 

2. the two outside borders of M
T
M were replaced by zeros. 

These modifications resulted from considerable experimentation 

directed at obtaining consistent results over eight suc-

cessive ten year periods (see below for further description). 
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( 9) 

The first modification was an attempt to remove anomOlous 

results occurring when f(x,t)- was small; the second 

modification minimized the effect of inaccuracies in the 

boundary values of splines in the time variable. 

To determine the extent to which consistent 

estimates could be obtained from the data, eight submatrices 

of the matrix M were defined, each corresponding to 

entries for ten successive years in time: ,e.g. the sub- . 

matrix M2 contains the entries of M for ages SAGE < 

x < EAGE, and. time 1957 < t < 1966 . 

For each submatrix M
r the first emir dominant 

eigenvectors 

vectors d 
-r 

a 	of M. M. were obtained. Corresponding -r 

were determined as 

M. a 
-r 

d -   
-r 

a
T 

a 
-r -r 

Each pair (a 5 d ) obtained in this manner is only unique • r r 

up to multiplication and division respectively by an arbitrary 

constant. In order to obtain consistent scaling for the 

values of ar (t) obtainedfrom different time intervals e  dr EAGE-5 
2 

was scaled so that 	E 	d
r
(i) = 2.0 e  further e the 

i=SAGE+5 

orientation of contiguous vectors d
r 

is the same. 
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While the selection or the ages SAGE and EAGE is 

optional, SAGE — 12 EAGE - 44 have been chosen here, and 

program 2.3 estimates the pairs (a ,d ) , using Mi for - 

ages [ 12 ,441 and setting two borders of M. M. to zero. 
1 1 

The digit given in the .summary plots for a 	corresponds to 

suffix of Mi (for duplicate values, lower values of i 

are suppressed) while the digit 9 represents the average 

value  taken from each of the eight cases. The second set . 

of graphs represents the four corresponding vectors d . 

(The subroutine PLOTT is listed as SUBROUTINE 3.7.) 
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ACUI-mIlm,VFPMFP,TIMF=h0 
****0.*******41***************************************************** 

PPOOPAM 2.1 	D OP?  

**** 41.*** *****************ti*********** * ** * *** ** *************** * **** 

3JOB  POP 2; CHARGE BERGHOUT;CLASS 3; 
USER 080002/VHJ; 
PROCESSTIME=300; 
PRINTLIMIT=13200; 
BEGIN 
COMPILE POP2 FORTRAN; 
FILE FILE3(KIND=PACK,TITLE=DATA/XXG,FILETYPE=7); 
FILE FILE4(KIND=PACK,TITLE=DATA/XXAV,FLEXIBLE,MAXRECSIZE=90, 
BLOCKSIZE=720,AREASIZE=8,AREAS=1,SAVEFACTOR=99); 
OPTION=AUTORM; 
DATA 

iRESET LIST INCLUDE TQLIB/FS/PLOTTY 
:SET LEST 

3DATA FILES 

REND JOB 
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'4WSrT I IST % 
(Hm\irLunr 	TH/Fs/PLoTTI 
$srT LTST 

*************************e*************************************** 

PPO,DAm : 2.3 
TTTLr : POP? 
PURPnÇF : CALCULATF DOMINANT COMPONFNTS OF FERTILITY 
DATA : DATA/XXG 
OUTPuT : FTGENVECTORs Ai.r)-vrcToPs ni 

AvFPAGFs -> DATA/XXAVORLOTS OF THE  VFCToRs 

**************************************************e*************** 

I-10w 70 SET UP A RUN 
=== == === = === 

(DPFPRF NAmrt_TsTs CAlLED VALS?$VALS1 AND VALS4 
SPECTFYING THF FOLLOwING PARAMETFPS. 

R.VAI SI 
PEIGrN = .TPUF. => PLOT FIGENVECTORq FOR FACH TIME PFPion 
pn 	.TpuE =>  Pi  OT n VFcTOPS  FOR  FACH TIME PERIOD 
PETGrç = .TPUF. => P LOT  SUMmARY rIGFN VFCTOPs 
PDS 	= ,TPUF. => PLOT sUMmARY n vEcToPs 
&END 

Fs.VALs1 
NT 	= u OF YEARs PER TImF PERIOD 
SAGF 	= STARTING AGF 
FAGF 	= FNDING AGF 
SYEAP 	= sTARTING yrAR 
FYEA) 	= rNDING YEAR 

/ALq , , 
MP/ 	= m Or FIGrN VECTIRS TO PF CONSIDERED (MAXIMUM = NT) 
TCL 	=  U OF LEADING COIUmNS OF G TO BE 7EP0Fn 
TcT 	. 0 Or TRI\ILTMG COLUMNS OF G TO RF 7FROED 
TRL 	= o OF  LEADING POWS OF G TO RF ZEROED 
TRI 	= ft OF TRAILTNG POWs OF G TO RE ZEROrn 
KTNn 

SUMmiRY IF VARIABLES  USED  

G(33.10): PFAD FROM A Disk FILE. CONTAINS 'OBSERVATIONS' OF TF  
FORM INTEGRAL FROM 1 TO x OF —D/DT(FRAP(X9T)) ALL DIVIDED PY 
FRAR(X.T). q OF THESE ARRAYS ARF PEAD. 
THFSr APPAYS HAVE 4PrN CAICULATED RY THE PROGRAM PoPi. 
rVT: AFTFR THF SURROuTINF EIGEN Is CALLED. EVT WILL CONTAIN 
FTC/Fisl VECTORS STORED coLumNwTsE. 
MFIG,  TH  r FIGFNVALUrS OF m ARE STORED IN THF DIAGONAL OF MFIG 
IN OrSCENDING ORDER. 
A: IIFD TO RFARRANGF THE ELEMENTS OF M RFEOPE CALLING FIGFN. 
m: ilsED TN CALCM. WILL CONTAIN G TRANSROSE.G 
D: rOLUMNS OF D ARE  usEn TO STORE THE D—VECTORS CALCULATFD 
IN c , Lcn. 
PLOTn: usFD TO STORr ALL D—VECTORS CALCULATFD OVER 8 TIMF 
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PFPIns. 
PIOTr: ()SFr) TO STORE ALL FTGFN VFCTOPS oRTApqrn OVFR THF A TIME 
PEPT f\ nq. 
FVALm: FIGFNVALUFS FOR FACH TINF PFOD ARE STORFO IN THF 
COLUmMq OF FVALM. 
n1(11.1n)! usrn TN S'URPOJTINF norm TO INORMALT7F ,  THE n—VFCT( -, . 

	

1 	 PFM n(31,1o) 
pFAL FVT(1 (1 .10) , O(33,10).RLOTD(31,10,8).PLOTE(10.10,8) 
PFAL mFIG(1(1.10)•A(5s),m(10,10) 

	

4 	PFAL FvALm(ln.A) 
PEAL 0 1(31,10) 
LOGIrAL PFIGFN.PO,PFIGES,RoS 

	

7 	 TNTFr,FP mT,SAGF,EAGE,MX,SYEAR,EYFAR,NEV 
NAmFI TST/vALS?/PEIGEN,PD,REIGES•PDS 

	

9 	 NAMF1 TST/VALs3/MTISAGF,EAGF,SyEAR,FyEAR 

	

10 	 MAMF1 TST/VALS4/MEV9ICL,ICT,IPL.IRT 

PFAn pARAmFTFIRS TO HP.  USED IN THIS RUN. 

	

11 	 PEAD(g.VALS?) 

	

12 	 PEAO(g.VALS3) 

	

13 	 PEADIS,VALS4) 

	

14 	 WPIT-(É1,1n() 

	

1s 	 WPTTr( 4,9VALs2) 
WPIT7(6,VALS3) 

17. 	WRITr(6,VALq4) 

	

1P 	100 FoPMn.T($0 , 0PARAMETERS USED IN THIS RUN',///) 

	

19 	 MX = FAGF — SAGE + 1 

INITTALUr 01 mATRIx 

20 	 LL = SAGE + 1 
21 	 nO 	1 = 
2? 	 VAL — 
23 	 IF ( I.GF.(1s — LL).ANn.J.LF.(3PLL)) VAL = 
24 	 no 	K = 1.NT 
25 	20 nl(J.K) 	vAL 
26 	nr 1 T = loR 

THE r. mATPTX FOR EACq TImF PwRIOn Is PEAn FRom THE nisK FILE 
TIATA/YXG. 

-r 
27 	 no 2 J = itMY 
2B 	 9FAn(1)(G(J,K)9K=1eNT) 
29 	 CALL 7FROG(G,NX.NT,ToL.ICT.IRLORT) 
10 	 CALL CALcm(n.m,Nx,NT) 
31 	 nO 3 K = IgmT 
3? 	 no 1 J 	K.NT 
33 	 TA = K + (J * J 	J) / 
34 	 3 	A(TA) = M(K,j) 
35 	 Ni  = (NT*NT+NT)/2 
36 	 N? = MT*MT 
37 	 CALL FIGEN(A,EVT.NT109N1,\17) 
3P 	 nO 4 K = 1,NT 
3R 	nO 4 J = K.NT 
4n 	 TA = K 	(J *  J  _ j) / 2  

41 	 4 	MrIG(K.J) = A(IA) 
42 	 CALL CALCO(G,FVT,D.01,NX.MT,NEV) 
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pRINT FIGFN VALUES, FTGFN VECTORS ANn 

TYEA',  = SYFAP + I - 1 
.44 	 no 	K = 19NFV 
4r, 	 IF (mOD(K.2).F0.1) 40ITF(6,1S0) IYEAR 

WPTTr(69200) mFIG(K9K) 
47 	 WPIT ,- (69210) NT,NT 
48 	 WRTTr(69220)(FVT(J9K)9J=1,NT) 
49 	 WPITr(69230) 
ço 	 WRITr(69220)(n(J9K)91=19NX) 
sl 	150 FORm“( , 1t, , FIGEN VALUES,FIGFN VECTORS AND D mATRIX  FOR TImE PFRIn 

$n ST ,ORTINGt9// ,  AT THE YEAR 19t1I?) 
q2 	POO FORmeT(///910X0 , FIGFN VALUE = e9F10.5) 
s3 	21 0  FOR1r‘T('0 , 9 9  A(T) OBTAINED FROM 9 9120 RY '9129' MATRIX ISI) 
54 	220 FORm ,■ T( 9 0 9 95E114,6) 
s5 	230 FORmAT(to , , ,  D(X) ORTAINED AS (G(X,T).A(T))/A(T).A(T)). ) 

STORc-  FIGENVALUES  FOR SUmmARY 

56 	 FVALm(K,I) = mFIG(K,K) 

STORr THF FIGFN VECTORS AVD 0-VECTORS ONLY IF SUmMARY PLOTS 
ARE DFOUESTFD. 

57 	 IF (.^10T.DFIGFS) Go To 
58 	 DO 7 J = limT 
59 	7 	PloTE(j,K,T) = EVT(J910 
60 	9 IF (.MOT.POS) GO TO s 
61 	 nn 8 J = 19NX 
62 	R 	PIOTn(J9K9T) = n(A9K) 
63 S CONTTNuE 

PLOT FIGFN VErTORS IF REOjESTED. 

64 	 NEVI = NFV+1 
6S 	 IF (.NOT.PFIGEN) GO TO 1 2 
66 	 NN = NT - 1 
67 	 LL = MT 
68 

 
1)0 1 ,  J = 19NN 

69 	 LL = LL 	1 
70 	 nO ln K = leNT 
71 	10 	FvT(K9LL+1) = EVT(KILL) 
72 	 o0 11 J = 19NT 
73 	11 	rvT(J91) = SYEAR + I 	j 	2 
74 	 CALL PLOTA(1.FVT.NToNEV10.090.091.0.-1.0) 

PLOT n-VETTops IF REDUESTn:D. 

7 5 	12 TF (.NoT.Po) GO TO 15 
76 	 NN = NT - 1 
77 	 LL = NT 
78 	 nn 11 J = 19NN 
79 	 LL = LL 	1 
PO 	no 11 K = 19NX 
81 	13 	D(K9LL+1) = D(K9U) 	 • 

DO  là K = leNX 
R3 	14 	n(K,1) = SAGE + K — 1 
R4 	 CALL PLOTA(2.D9NX,NFV190.090.090.59-0.5) 
R5 	15 CONTINUE 
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1 roNTTNur 

PRTNT SUMmARY nF 	VALUES 

87 	 WRIT — (6,?40) 
88 	 no 1') 
RQ 	19 WRITr(6,P60) (rVALM(K , J),K=1,NEV) 
90 	240 EOPMATill'e?gXetSUMMARY or EIGEN VALUFS , ,////) 

26n FORK( 1 0 1 .4F10,5) 

PLOT ÇUMmARY FIGEN VPCTORS IF REQUESTED. 

TE  (."OT.PRIGES) GO TO 16 
CA1L PLTER(PLOTE,NT.NT9SYEAR.EYEAR,NFV,0) 

PLOT q1mmAPY 0-VECTORS IF REQUESTED. 

94 	16 IF ( • m0T.pns) Go TO 17 
CALL PLTFP(PLOTD.NX.mT.SAGE,FAGF.NFV+1) 

g6 	17 CONTTNUF 
97 	 LOCK o 

Qp 	 ÇTnP 

99 	 END 

100 	 gURP(UTTNF PLIFR(ARRAY,NX,NT,START,FINISH 9 NFV,COoF) 

	

• r 	THE PURPOSE OF THIS POUTIVE IS TO PLOT THE SUMMARY VECTORS 
WHICP HAVE PEEN STORFO IN PLOTE OP PLOTD. 
EACH PLOT WILL CONTATN 9 VECTORS, ONE WHICH IS THE AVFRAGr  AND  
ONE rROM  EACH OF THE TIME PERIODS. 
NEV 	= 	OF PLOTS 

	

r 	START 	= FIRST VALU  OF ASF VECTOR 
FINIsH = LAST VALUE OF RASE VECTOR 
CODE 	= 0 =.). °LOT rIGEN VEcTORs 
CODE 	= 1 => °LOT n VEcTORS 
ARPAy(Mx,NT,A) CONTATNS VECTORS TO RE PLOTTED 

11 	 INTF,Fp qTART4FINISH.CODF 
102 	 QEAL ORPAY(MX,NTcR) 
103 	 PEAL PLT(13,10) 
104 	 PEAL MEANS(33.10) 
105 	 XmAX-rEINTSH 
106 	 XMINsTART 

TO SHRPRESS  THE  PLOTTING  OF 7FROES, INITIALIZE PL .( TO 99. 9 •  
(THE VALUr 99, 9  LIES OUTSIDE THE RANGE OF VALUES WHICH WILL 
RE P1OTTrD.) 

107 	 Dr)  5 r = 1.33 
lOR 	 no  5 J = 1,NT 
10 9 	S 	PIT(T,J) = 99.9 
110 	 DO 1 T = 1,NEV 

mOVF THE TTH FTGEN OP D VECToR FROM EACH OF THE  P  TTME PERIon5 
TO  T'-IF COLUmNS OF PLT 

111 	 IF (rODE.F0.1) GO TO 7 
112 	 nO 2 K = 1.q 
113 	 DO  2 J = 1,Nx 

Q? 
41 
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114 	 P1T(J+K-1,K+1) = /NPRAY(J,I,K) 
11 5 	 Tr (ARRAY(J,I,K).FO.0.0) PLT(J+K-19K+1) = P909 
11 (- 	 TT = Ny.7 
117 	 GO Tn 
11P 	7 nO R K = I9R 
11q 	 nO P J = 1,NX 
120 	 °IT(J.K+1) = ARRAY(J.I.K) 
121 	R 	Tr (APPAY(J.I,K).E0.0.0) PLT(J.K+1) = gq•q 
1?? 	 TT = mX 

CALCuLATF THF MEAN OP THF A VFCTOPS AND STORF THF PFSULT IN 
COLUmN 10 OF PLT. TqF RASE VECTOR FOR PLOTTING TS STORE  TM 
COLUmN I OF RLT. 

123 	 flr  3 J = 1.IT • 
124 	 sUm 	0.0 
125 	 Num - 1 
126 	 LL = NT-1 
127 	 D o 4 	= 
128 	 Ir  (PLT .(J.K)•rO,oq.9) GO TO 4 
12P StjM= SUM + PLT(J.K) 
1 10 	 NHm= Num + 1 
131 	 4 ('ONTTNUF 
132 	 TF (milm.NP.0) SUM = gUM/NUM 
133 	 mEAN(J,T) = SUM 
134 	 IF (NUm.F0.0) SUm = qq.9 
135 	 ilLT( 4 NT)  = SUM 
136 	 PLT( 41) = START + J - 1 
137 	 3 CnNTTNUE 

rALcIILATF THg.mAXIMUm AND MINIMUM Y VALUES TO RE PLOTTED  AND  
THFN CALL PLOTA. 

13R 	YmIN = 10**ln 
13P 	 YMAX = -YmTN 
140 	 no 6 K = ?,NT 
141 	 DO 6 J = 1+TI 
14? 	 Tr (DLT(J.K).F0.9Q.9) r;() TO 6 
143 	 Tr (PLT(JIK).LT.YATN) YMIN = PLT(J , K) 
144 	 Ir (PLT(J,K).GT.Ym4X) YMAx = 6LT(J,K) 
14s 	 PONTYNUF 
146 	 LL = CODE * 100 	10n + I 
147 	 CALL PLOTA(LL, 9LT,33,10,XMAX,XmIN.YMAX,YMIN) 
14P 	 1 CONTINUE 

pR/my sUmmARY OF AVERAGES STORED TN MFANS(33,10) 

14 9 	IF ( ,- nnE.F0.0) WRITF(6,100) 
TF (rODF.F0.1) WRITE(6,200) 

151 	 LL = TT - ? 
1 5 2 	 nO In I = 1.NFV 
153 	 WRTTr(6.300)(MFANS(J.I)+J=1+II) 
154 	 wRITr- (4)(mFANS(J0),J=3+LL) 
1 5 5 	In WRITr(6,400) 	 • 
1 5 6 	10 0  FORmAT( 1 1 1 ,22XIIAVERAGES OF EIGEN VECTORS',//) 
157 	200 FORMAT( 9 1..23X0AVERAGES OF D-VECTOPSf e //) 
1 5 8 	300 FOR ,A -AT(/,AF10.S) 
159 	600 FORMi‘T(t0 , 91X) 
160 	 RETUDN 
161 	 END 
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1h2 	 SURRnUTINF CALCD(G9FVT.D.'")1,NX,NT.NFV) 

THIS SURPOUTTNF CALCuLATrs  THE  NUmRFR OF 0-VrCTORS SPECIFIEn 
NEV FOP ONF TTmE 

EACH n Tg CALCULATED AS: 
n(T) = Sum OvrP T OF A(1).G(XTIT)/A(T),A(1) 
WHERr A(T) IS THE ITH EIGFN VECTOR. THE n-vFcToPs  ARE  SToPrn 
IN T ,Jr mATPIx n(Nx4NT) 

PEAL FVT(NT4NT)4D(NX4NT) 
164• 	REAL. Di(Nx.NT) 
165 	 PEAL G(NX.NT) 
166 	 00 1 TV = ',NFU 
1 6 7 	 = 0.0 

SUm3 
169 	 nO 4 TX = 1.NX 
170 	 gUm 	0.0 
171 	 sUmi = 0.0 
1 7 2 	 De) ? TT = 
173 	 Sum = sUm 	EVT(IT4IV) * G(IX4iT) 
I 7 	 SIIMI= sUml 	(EVT(IT.IV))**? 
17q 	 CnNTINUF 
176 	 n(TX.Tv) = SUM/SUml 

r 	• 

INOPmALT7r 4  THE  D VECTOPq 

177 	 IF (TX.LT.És.OR.IX.GT .(NX-F1)) GO TO 4 
1 7 Fi 	 SUm2 = SUm2 	(D(TX4TV))**2 
1 79 

 
SU  m3 = 	D(TX4Tv) * 7)1(TX,IV) 

lq0 	4 CONTYNUF 
SUm r, sum? / 2.0 

1P2 	 SUm 	SOPT(SUm) * SON(SUml) 
1P3 	 Slim? = SUml/SUm? 
144 	 TF ( -)1(NX-S.NFV).E0.n.0) SUm2 = 1.0/Silm 

no 3 TT = 1.NT 
1P6 	3 rVT(TT,TV) = FVT(IT,TV) / SUM2 
17 	no 5 TX = 1,NX 
1+'P 	 n(IX,TV) = 	 * sum2 

IF NIX.GT.5.AND.IX.IT .(NX-5)).AND.D1(NX-S,NFV).F0.0.0) 
01(TX.IV) = n(TX,IV) 

1'/0 	S CONTINUE 
1q1 	1 CONTINUE 
1'4 2 	 PFTUPN 
1q 3 	 ENI) 	 • 

	

14 	gURPnUTINF 7EPOG(G , NX,NT.ICL.ICT,IRL.IRT) 

THIS gURROUTINF 7FROFS OUT ROWS  AND  COLUMNS'OE G(NX.NT) AS 
gRECTFIED RY ICL.ICT,IRL AND IRT. 

	

1 (- q 	 PEAL r, (Nx.NT) 

	

1' 4 6 	 00 1 TX = 1.NX 

	

• 1`)7 	IF (TCL.E0.0) GO TO 1 
IP  no  2 I = 1.ICL 

	

1' 4 9 	2 	G(TX,I) = 0.0 

	

2 1 0 	3 IF (TCT.E0.0) GO TO 1 
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?Ol 	 LL = NT + 1 
?o? 	 no 4 T = I, TrT 
?o3 	 LI = LL - I 
704 	4 	(-, (IX+LL) 
PO r; 	1 CONTTNHE 
2fte, 	no  s  TT = 1,NT 
707 	 IF  (TRI .Fn.0) GO TO 7  
?OR 	 nO h T = 
?09 	h 	G(T.TT) = 0.0 
7 I0 	7  IF (TPT.rO.0) GO TO r; 
711 	 LL = Nx + 1 
212 	 no  q  I = "'OPT 
7 13 	 LL = LL - I 
714 	q 	( , /LLÇIT) = 0.0 
21 	 CONTTNUF 
21(- 	RETURN 
217 	 FMn 

?18 	 PFAL FHNCTION sr,N(A) 

PFTUPmS -e-1 OR  -1 AS THE SIGN OF A. THE SIGN OF 0 = +1. 

?1(,, 	IF (^.E0.0.o) GO TO 1 
72 0 	 sr,N , A / ARS(A) 
221 	 RFTuPM 
722 	1- SGM 	1.0 
223 	 PFTIPm 
724 	 FMn 

225 	 sURPnUTIMF CALC1(G4M.MX,MT) 

THIS SUPRoUTINF CALCHLATES THE MATRIX m AS: 
m(Nr.mr) = G(NXeNT)T -)ANSP1SE.G(NX,NT) 

?Ph 	 PEM G(NX.NT),M(NT,NT) 
?27 	 no I  î  = 1,NT 
22F, 	no 1  J  = 1,NT 
22q 51 M = o • 0 
710 	 Hr)  7 K = 1,NX 
231 	2 	sHm = qUm + G(K,J) * G(K+J) 
2 1 2 	 m(J.r) = gUm 
?31 	•1 cOMTrNtir 
734 	 RETUoN 
?73 , 	Fmn 

supPouTimmF. EIGEN 

PIPPOCr 
C. 	 COmPUTF FIGENV ,\LUFS  AN)  EIGENVECTORS OF A PEAL SYMMETRIC 

mATPTX 

U=AGF 
CALL FIGFN(A,P.N,MV,N1,N2) 

OrSCRI-PTION OF PAPAMETERS 
A - ORIGINAL mATRIX (SYMMETRIC), DESTROYED IN COMPUTATION. 
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RESULTANT EIGENVALUES ARE DEVELOPErl IN DIAGONAL OF 
mATR -tx A IN nFSCFNMING ORDER. 

P - RESULTANT mATPTX OF FIGENVECTORS (STORED COLMANWISF. 
TN sAmE SEoUENCE AS EIGFNVALUEs) 

N - ORDER OF MATRICES A AND R 
mV- INPUT CODE 

0 	cOmRuTE FIGENVALUEs  AND EIGENVEcTORs 
1 	COmPUTF FTGENVALuEs oNLY (P Nun NoT PE 

DI 0ENsIDNED BUT mUsT STILL APPEAR IN CALLING 
sEoUENCv) 

NI: DIMENSION OF A. Ni = (N*N+N)/2 
N2: 4 OF ELEmENTS IN P, N7 = N*N, 

P-MAPK ,z 
ORTGTNAL mATRIY A MUST BE REAL SYMMETRIC (STORAGE moDE=1) 
mATRTX A CANNOT BE IN THE sAmE LOCATION AS MATRIx R 

suPPOUTINEs AND F:1NCTT9N SUBPROGRAmS REQUIRED 
NONF 

mrTHOD 
niAnoNALI7ATION METHOD ORTGINATED RY JACORT AND ADAPTED 
Ry  VON  NEUMANN FOR  LARGE  COMPUTERS AS FOUND TN tmATHEmATICA , 

 METHODS FOR DIGITAL COMPUTERS', EDITED RY.A. RALSTON  AND 
H.S. WILE, JOHN WILEY AND  SONS, NEW  YORK, 1 9AP, cHAPTFR 7 

	

73e, 	 sURPDUTINF ETGEN(A,R.N,mV,N1,N2) 

	

237 	 DImEmsTON A(Ni),R(N2) 

	

. 	r 
Jr 4 nOURLE PRECUION VERSION OF THIS ROUTINE IS DESIRED ,  THE 
C TN COLUmN I SHOULD RE RFmOVED FROm THE DOURLE PRECISION 
STATEMENT WHICH FOLLOWS. 

. C 	DOUPIE RPFcIsioN A9R,ANORm,ANRmx,THR,x,y9SINX,5ImxP.00SX, 
COSY?,SINCS 

TwE C MUST ALSO Bc-  REMOVED FROM DOUBLE PRECISION STATFmENTS 
AppF- ApTNG TN OTHE ROUTINES UsED TN CONJuNCTIoN WITH THIS 
RoUTINF. 

TE nOUPLE PRECISION VERSTON OF THIS SUBROUTINE MUST AtS0 
CnNTAIN DOUBLE PRFCISTDN FORTRAN FUNCTIONS. SORT  IN STATEmENT 

. 

	

	 4n, 6R, 7 5 , AND 7R MUST RF CHANGED TO DSORT. ARS IN STATEmENT 
6 ,  MUST RE CHANGED TO DAPS. 

GrNERATE IDENTITY mATRIX 

	

23R 	 IF(mv-1) 10.2S,10 

	

?3 9 	10 TO=-KI 

	

240 	 nO ?n J=1,N 

	

?41 	 IO=In+N 

	

24? 	 DO 2n 

	

243 	 IJ=T 1 +I 
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244 	 P(Th=n,n 
?4 5 	 TF(I- i) 20415+20 
246 	15 P(TJ)=1.0 
247 	?n CONTImur 

ComPUTF INITIM AmD FTVAL NORmS (ANORM AND ANORmX) 

248 	?5 ANop=0.0 
24P 	 no 3, 
250 	 no - cr, J=T+m 
2 5 1 	 TF(I-J) 30+3 5 +30 
72 	3^ TA=T4-(J*J-J)/? 

ANOP . A=ANOPm+A(TA)*A(TA) 
254 	35 roMTTNUE 
255 	 TF(AmoRm) 165+165+40 
256 	40 ANOP=1.414* qQPT(AN -)pm) 
?57 	 ANPmy=4NOP 4*1.0E-10/P- LOAT(N) 

TmTTIALT7F INDICATORS AND COMPUTF THRESHOLD+  THR 

2qP 	 Imn=, 
? c, 9 	 THP=nNOpm 
p60 	45 THR=TPP/FLOAT(N) 
261 	50 L=1 
p62 	q5 M=1.+1 

• 

CnmPUTF SIN AND  COS 

263 	60 NA -r(m*m -m)/ 2 
2e,4 	 LO=(I*L-L)/2 
265 	 LM=L4M0 
266 	62 TF( NRS(A(Lm))-THR) 110.65+65 
267 	65 TNn=î 
268 	 LL=L4.0 
26 9 	 KAN=M,.M0 
270  
271 	68 Y=-A(LM)/ qOPT(A(LM)*A(LM)+X*X) 
27? 	 TF(X1 70+75+75 
273 	7n yr..- -Y 
274 	75 STMX=Y/ . s1RT(?..0*(1,o+( sRT(1.0 -Y*Y)))) 
275 	 STNx3=sTmx*ÇTNx 
27A 	7P cnsx-,. SoRT(1.0-SINX2) 
277 	 Co5X 2 =COgx*COSx 
278 	 SINrç =S1mX*C0SX 

PnTATP L AND Pi corumNs 

?79 	 110=',1*(Lrl) 
?PO 	 Tmo=h , *(M-1) 
281 	 nO 125  
?P2  
2 8 3 	 Tr(I-1). Pn.115.80 
284 	" Tr(I-m) P 5 .115.90 
285 	95 Tm=T+NO 
?Re' 	 no Tq 95 
287 	9n Tm=m,T0 
288 	95 TF(T-L) 100+1059105 
289 	100 TL=I+LO 
?Po 	GO Ti 110 
2q1 	105 TL=L+TO 
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2 , )? 
.D 

2 9 4 
?q, 
?q6 

?q7 
29P 
?99 
300 
301 
30? 
30 3  
304 
305 
306 
307 

110 	( TI )*COSX-A ( Im)*STNX 
A ( TM1=A  (IL)  )*SINx+A(I ,A)*COSX 

( IL) v-z..X 
115  TF(" -1) 120.1259120 

1 20  ILRItyl.O+ y 	, 

TMR=TmO+I 
x=R ( T1 p)*rOsx-P ( ImR)*SINx 
R ( Imp) =_IR (ILP)*STNx+R ( IMP) *COSX 

( TL.Q) =X 
125 rONIT 

(l_m)*STNCS 
Y=A (LL ) 41- COSx 2+A (mM)*c;INX 2-x 

(i ) 4,1- sTNx?+A (WA) iir0SX2+X 
A. (LM', =(A(LL)_A(MM)) * STNCS+4(LM)*(COSX?_SINX?) 
A nil =y 
A (mm) =x 

*T - STS FOR CONARLFT TON 

Tr:ST FOR m cr: LAST COLWAN 

30P 	13 0  TF(M-M) 119140.13q 
309 	13 5  
310 	 (;0 rn 60 

Tr5T FOP I = SECO) FP9m LAST COLUmN 

311 	14 0  TR" (1..- (N-1 ))  145.1509145 
312 	145 Lr--.L.“ 
313 	 nO Tn 55 
314 	150 IF ( iHn-1) 160.155.160 
315 	15 5  IND= ,  
316 	 no T1 50 

CnmPARF THRFSHOLD WITH FINAL NORM 

317 	16 0  TF (TL4R-ANPmX) 165916g,45 

5nPT FIGENVALUE5 AND FIGENVECTORS 

31P 	165  1 0=- , 1 
319 	 r)0 1 05  I:--19r\I 
320 	 TO=Tn-i-M 
321 	 LL=I4- ( I*T-T ) /7 
322  
323 	 .nO log •1=1- ,N 
324 	 slOt-zjn+ni 
1?5 	 "m=J+ (J*J- ) ) /7 
326 	 TF(A(LL) - A(mM)) 17091P5.1g5 
327 	170 	 ) 
32A 	 A (LL)=A (mm) 
329 	 A(MM)=X 
330 	 IF (m , / - 1) 175,1q59175 
331 	175 nO 1 0 0 K=1•N 
332 	 TLP=TO+K 
333 	 TmR= in+K 
334 	 T1 P) 
335 	 (TLD)t--R (TMP) 
336 	1P0 R ( PAQ) =X 
337 	1R5 roNT T NuF 
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pF IDN 

EN'n 
"31' 4  

3 11) 
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*********************41.******************41.********************* * ii-.›* 

DATA FDP 
PRnCIRAM •). 	: 	Pnp 

************* -1.***********************************41.**************** 
VALS2 

PFIGE N=.FALSF. 
Pnr..F ALSF. 
P F T GE S="TRUF. 
PDS=.TRIIF. • 
g.Fr\ID 
e■ VALS3 
\IT=10 • 
gAGFr12. 
FAGF=44, 

YFAR=6, 
F- YEAR=77. 
gFt\ID 

V A Lç 4 
NFV=4. 

• TrL=2.ICT=2. TL=2, TPT=?, 
KEN!) 
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rnFlpRorip 	 1 -0-0-0-T7Yrel -A-A-7 	7r5-73-0 717Yfl ç't 0 (51-1(M R .Aq. 0 

roF?Foon2?onn2P1o1ononononnonn00000nfiq10 	 nO 
vnr1 	 6,q20n601 
HnRIPPor,1 	 noo10001noO1no 7q?Pq 	on000nno0oonn R6L;nn 

Hnp?Fono22non2pin1niln000nononnommon6A1n 	 00 
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PAPAmETFPg usFn TN THIS PUN 

r.vAl_s2 PFIGFN = .FAtsF..  Pr) 	.FALçF., rDETGES = • TRUE., Ppg = .TPUE.,g,ENn 

KvALs3 NT = ln, S -;GF = 12,  PAGE = 44. SYFAR = 56, EYEAP =. 72,&EMD 

F■ VALS4 mFV = 4. TrL = 2. ICI = 2,  TRL = 2, TRT  
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0.027454 

0.000000 

-0.320124 

-0.323207 

-0.221815 

-0.16146 

0.289485 

0.474759 

0.025076 

0.000000 

898 

-1).167120 

-0.201111 

-0.144-n4 

0.429352 

0.069361 

rTr, rW VAIHFs.rT(4FN urrTOQg ANn n mATPTX c'OP TIMF f.F.Rtnn sTAPTI -mn 

AT TwF YrAo lqc;A 

"(RN VM Hi- 1.q011 0  

A(T) ORTAINrn FROm 1n Ry 10 mATPIX IS 

o.onn000 

-0 .1 6 30 1 1 

0,000000 	-0.26 7580 

_0.154151 	0.10 1 356 

-0.744634 	-0.172451 

0.000000 	0,000000 

n(x) 00TAINJFD t■ 	( ,-.(Y,T).A(T))/A(T).A(T)) 

	

0.000000 	0.000000 	-0.03q202 	0.0200g5 	0.020310 

	

-0.060708 	-0.074q21 	-0.-0-3 0 ?7.8- 	0.016176 	0.08298? 

	

0.14 2469 	0.1o1471 	0.26007 8 	0.277968 	0.256768 

	

0,?6662 	0,274054 	0.30 8 113 	0.341627 	0.423304 

	

0.480056 	 I - 	0.4-5-9891 	01-A.61>2 

	

0.287249 	0.1 95 8 01 	0.20 2 221 	0.218597 	0.261105 

	

0.321P30 	0;000000 	0.001000 

FI(rN VM 	 0.08680 

A(T) ORTATNPU) rP0m 10 RY 10 mATRIX IS 

0.000000 	0.01 0 1857  

0.0010qg 	-0,139714 

0(x) ORTATmrn AS ( -,(X,T).A(T))/A(T).A(T)) 

	

0- 0 00000 	0,000nn0 	-0.67 2 286 

	

0.214904 	-0,10826 -s 	-0.29 2 862 

- 0.365730 	-0,165615 	-0.30 8 070 

	

-0.0qc)310 	0,0P16-1-0 	-0.034 (8( 

- 0.368976 	-0,121208 	0.100550 

	

0.4 8 5120 	0.5783 74 	0.66 2674 

	

-F.-000000 	 

0.000000 

- 0,07 1444 
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rIrd- N Vniurc;.:FT(;(7N vrCTÔP 	Are n MATPIX rOP Timr PrP1nn e, TAPTIN. • 

AT TqF yFAP igR6 

FTrirN VAl  l n.04346 

A(1) ORTATNrn FPOm 10 RY 10 mATPIX TS 

O .000000 	0.02gA1q 0.000000 0. 0 501 8 1 	-0,00q807 

-Û. 0q42'3  -n.on1 6 P1 	0.02- 79 0.000000 	0.000000 

n(x) ORTATNFO AS (r, (x.T).A(7))/A(T).A(T)) 

0.000000 

-0.RR4R19 

-0.1R 9 84P 

0.291072 

0.0119g 7 

 0.401302 

0.19420 9  

O .000000 	0.415 849 	0.391008 	-0.09822 

	

...ff1S619 	-0.36426H 	-0.266S9-q 	_e-e-7n76r1 

	

-0.042230 	0.10 0 669 	0.012959 	0.152727 

O .1100 7 	r0.130250 	-0.4q1298 	-0,490639 

0.21270 	0-.2600`)( 	0.131696 	0.015973 

	

0.418761 	-0.092 8 41 	-o.731979 	-0.712996 

	

0.000000 	0.000000 

FIGFM VAlqr = 	n.021g3 

A(T) ORTATNrn FP0m 10 RY 10 mATPIX TS 

0.000000' .000000 	0.03?"-)63 	-0. 0 151g-0 	-0.03182q 

0.001066 -0.002641 	-0.00981 0. 0 00000 	0.000000 

n(Y) ORTATNrn /1 	(c.()(.T).A(T))/A(T).4(T)) 

	

0.00m000 	0.0 -00- 0 -nri 	--TY-.8b.qqdy 	-1.(4L)'164 	-0. 7(3c'-? 

	

0.0RP287 	-0.025 6 9 1 	-0.127382 	0.011162 	-0.041943 

	

0.12342 	0.1881 78 	-0.144499 	0.217249 	0.584324 

	

0.2 2 1465 	- 0.14R7 	-0.439793 	-0.072331 

	

0.011259 	0.192419 	0.15 9 370 	-0.162865 	0.4498p9 

	

n. 6 01 646 	-0.20 9 1 8 2 	-1.417385 	-0.725817 	0.541649 

	

- 0 .11 1 5 90  - - 0 - . -o1î0-0-01Y 	1-.0000-010-  
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0.0F16Rn 

0.09031 

001462 

0.04346 

0.0430q 

0.06767 

0. 0 2181 

0. 0 ?114 

0 . 0 ? 53 3 

çr1MMARY-  ?)F rT G-EN v A LuF 

L 

O  .5031q 

0.40?10 

0.309qg 

1.06030 

?.881qgi 

- .28012 

.77A77 

C;  .07600  

0.1260 	0.05.4PQ 	0. 0 ?45? 

n.1q6 9 q 	0•042 -19 	0.03453 

0.?5510 	0.0736 9 	0. 0 ?426 

0 •1 55 3 	0.0913 9 	0. 0 224 2  

0 • 171 R 0 	0.0 79 18 	0.0484? 
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7 
-

 - 

+ .2 R 2 E-0 1 + .2n2..= -n1 

- 

-.710r-01+ 

-  

-  

+ -.7 1 0r- n 1 

3 	9 	9 	 9 
9 	1 	2 - .1 7 0E+00+ 

4 	-.170r+nn 
4 

9 

• -.269.7:17.77 
-.269E+00+ 

1 
-.369r-, 00+ •s) 

• -.666F+nn 

- 

- .666r+00+ 

9 

-.468E+00+ 9 	7 
9 

• -.4 4:Ez,r+nn 

- .567E+00+ 

- 
- 

+ .-.Ç67E+An 

9 
7 

-.765E+00+ 
- 

+ -.76rE+nn 

9 

CHAPT 101 

? 

.56 ,)r+02 .57É+r+07 .592r+02 .608E+02 .624F+02 .640E+02 .6E6E4o2 .672r+02 468 8r+02 .704r-, 07 .720 7 +02 

.12 7r+00+ 	 4 	2 	 + 	.127+'n 

8 
s . 	 7 

■.3 
I 

•560E+02 .576E+02. .592F+02 .608E+02 .624E+02 .640E+02 .656E+02 .672E+02 .688E+02 .704E+02 .720E+02 
. 	. 

a
1 (t) - First Time Component 



.E92r+0? .60F+0? .624E+02 .640E+02 .656E+02 .672E+02 .68Pr+02 .704E+0? 

8 

.576E+02 .560 7 +02 
+ 

.24 2r + 0 0+ 

.720r+ 02 

.242r. n n 

.191E+00+ • .1 9 1E+ 0 n 

"3 
6 

7 

.141E+00+ 	 5 
- 9.  
- 7 
- 8 

4 
3 7 . 9 01F- 01+ • .9nIF -hl 

5 

2 
6 	 9 	 .396E-n1 
7 

4 

6 
+ -.109E-n1 

1 

9 4 

•396E-01+ 	 2 	2 
9 	1 

3 
-.109r- 01+ 

9 

• .1 4 1E'nn 

3 -.614F-n1+ 9 5 + -.614E-n1 
2 

4 6 

4 

9. 
7 

- 

-.162E+On+ + -.162F+nn 

- 

-.213E+00+ ▪ -.213E+nn 

-.163E+00+ + 6 

• t  
	 a 
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7 

9 

	

-.112E+00+ 	 . 	-.112E+nn 
. 	_ _ _ _ _ _ _ _ _ _ _ „ _ _ _ _ _ _ . _ . _ _ . _ _ . _ _ _ . . _ . . _ _ _ . _ . . 	_ 

2 	 . 	 - 
- 

	

- 	 . 	 9 	 - 

.560E+02 .576E+02 .592E+02 .608E+02 .624E+02 .640E+02 .656E+02 .672E+02 .688E+0 2  

a
2
(t) - Second Time Component 

.70 4E+02 .720E+02 



7 .131r+004 
.131=." 

6 
7 

•109E+nn •109F+004 

7 

Cq-.t•RT 103 

.560;- +02 .576F+02 .592:7 +02 •60E+02 .624E+02 .6407+02 .6567+02 .672F+02 •688F402 .704E+02 . 7 20 7 +02 
4  

	

.uocr - 111 -r 	 6 	9  - 
- 

- 

	

- 	
3 . 	 - 

	

7 	 - 

	

- 	
5 	 9 	 - 

	

.6367- 01+ 	. 	 5 	 4 	.616E-e.1 

	

- 	 - 

	

6 	_. 	....  

	

- 	
- 

	

- 	 9 
7 - 

3 	 _ 
•410t-. - 01+ 	 9 	 4 

. 	
--.74-10E-nl 

	

- 	 4 	 4 

	

- 	 7 
-.. 

	

- 	 9 	 . 	 5 	9 	 - I 	
' - c.....) 	 9 	 ' 	9 	 - 

'Sc''Sc'
. 	 . 	

. 
. 183F-01+ 	 8 	 + 	.183E-hl \.0 	 - 

I . 	 8 	 - 
. 

	

- 	
7 	 - 

	

- 	 2 	 9 	 - 

	

... 	_ _ __ ___ -___. _ 
1 	 4 	 4 	 7 	 - 

' 

	

-.430E-02* 	 1 	 2 	2 	5 	 6 	 4 	-.430E-n2 

	

- 	 - 

	

- 	 2 	 ._ 

	

- 	 9 	 - 

	

- 	 - 

	

- 	'••269F-014. 5 	 -.269E-n1 	-- - 

	

_ 	 9 	 - 
- 

	

- 	
. 	6 	 - 

	

- 	 3 	 9 	 - 
• 

	

-.496F-01' 	 8 	 + 	-.496E-n1 

	

- 	 3 	 - 

	

- 	 7 	 - 
. 

	

- 	 4 	 - 

	

-.722F-01+ 	 4. 	- . 7 22E-nt 

	

- 	 . 	 9 	 - 

	

- 	

- 

	

- 	 . 	 2 	 -. 

	

1 	 4  

	

. 	
- 

4- 	« 	+ 	 + 	 4- 	 4- 	 4- 	 + 	t 	 + 	 + 	+ ' 	.. 	.. 	_ 

6560F+02 	6576E+02. 65927+02 	6608E+02 	6624E+02 	6640E+02 	6656F+02 	6672E+02 	6688F+M2 	.6704F+02 	.720F+02 

a
3 (t) 	Third Time Component 
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.178F- 01+ ▪ .178 E- ni 

- 
 _ 	__ 	

2 	
_ _ . ._ 	

.67AE-r.1 - 

2 

5 
.511F- 01+ 

4 
3 
6 
7 

7 
5 	9 
8 	 . 345E. -e•I .345F-01+ 

4 

.5 11E-m l 

7 
9 

7 

9 2 
9 
3 

9 

.116F-02+ 

. _ _ 
3 
7 

▪ .1 1e-E-n 2  5 	 9 
1 	 8 

9 
o 
o 

2 

3 	 7 	 8 
6 

9 + -.322E-ni 
7 

- .322F- 01+ 

-.e22F-01+ 	 9 	• 	+ 
+ 

.560F+02 .  .576E+02 --  .592F+02--  .608E+02 - .624E+02 .640E4-'02 

1 6 

7 

+ -.155E-ro -.155E,-01+ 

- 

-.488F-01+ 

- 

-.655F-01+ 

•656E+02 •672E+02 .688E+02 .70 4F+02 .720F;.02 

+ -.655F-ni 

4. 	  
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2.3 Simulation from Estimated Parameters  

To test the accuracy of the estimated a , d , 
-e -e 

and b e  a simulation was performed integrating forward 

beginning with the fertility profile of 1958 from f year 

by year to 1970 (allowing for two years time lost in 

"bordering" M
T
M ). 

The numerical procedure, based on the Lax-Wendroff 

[15] conservation formula is described in sufficient detail 

in the Interim Report [3]. For the values used, the condition 

for stability is satisfied by using equal steps in time and 

age. 

While errors at some individual age levels become 

significant over the period of integration, the effect of 

this model on an overall population simulation will only be 

reflected through an integral over the population density 

which gives the annual birthrate, and hence the actual 

propagated error would be considerably smaller. 

It was observed that little improvement results 

from either reducing the step size to .25 or on using the 

subdominant vector pairs (a25_2  d ) 5 (a_35  d3  ) 5  (a d ) . This 

result also holds for modified versions of the algorithm, 

and suggests that further efforts to improve accuracy are 

probably not justified by the increased storage requirements 

and execution times likely to be required. 
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(JOR ACCT-41m,VFPNFP,TIME:=60 
****************************************************************** 

PROGRAM 2.4 : IM  

****************************************************************** 

3JOB SIM; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
PRINTLIMIT=10000; 
PROCESSTIME=300; 
COMPILE SIM FORTRAN; 
FILE FILE4(KIND=PACK,TITLE=DATA/XXAV,FILETYPE=7); 
DATA 
$SET $ 

31)ATA FILES 

3END JOB 
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$SFT 
****************************************************************** 

PPOGPAM : 7 • 4 
TITLr : STm 
PuPPosE : sImuLATF FrRTILITY FROM ESTIMATES 
DATA : DATA/XXAV,FRA')(X,T),F(T) 
OUTPuT 	COmPARISON oF ACTUAL AND simuLATEn F(X,T) 

#************************************************4***********.***** 

THIs PRDr,PAm RUNS A SIMULATION OF FERTILITY FRom . FSTImATED 
VALU Fs OF THF PARAMETERS A,R, AND O. 

REAL FA(A(ES,YPS),ES(AGES),FT(YPS) 

**********************###*-***-›*#*****-›**####*********************e 
1 	 INTEnER IP,AGES,YRS 
2 	 PEAL FA(?°,13),FS(29),FT(13) 

**** * ************************************************************e 

SET  Hp INTERVALS OF SIMULATION AND INPUT VALUES OF FERTILITY 
FP0m WHICH PARAMETERS APE ESTIMATED, AND WITH WHICH SIMULATED 
VALUE APF TO RF COM°AREn 

ON THIS SIMULATION TN A ( ES 12-44 AND YEARS 1956-1972 TWO 
YEAPc,; AT FACH END OF EACH INTERVAL ARE SUPPRESSED IN THE 
ESTImATION. HENCE COmPAPISON OCCURS FOR AGES 14-4? AND yEARS 
195R-197n.) 

****************************************************************** 
3 	 AGES-29 
4 

CALL INACT(AGES,YPS,FA,ET) 
****************************************************************** 

SET HP INITIAL VALUES OF FERTILITY FOR SIMULATION 

*************************›*************************************** 
6 DO  11 Nnom = 1,4 
7 	 no ln I=1,AGES 

ES(I)=FA(I,1) 
9 	In 	CONTINUE 

****************************************************************** 

RUN TmULATTON AND COMPARE WITH ACTUAL VALUES AFTEP EACH YEAR 
NOTE! Ir IR=0 DATA GIVES STARTING VALUES ONLY 

***************************************************************** 

10 	 no 11 1=1,13 
11 	 IR=T-1 
12 	 CALL DATA(ES,IP,AGES.TF) 
13 	 CALL COMPAR(IR,AGES,YRS,FA,Fs) 
14 	11 	CONTINUE 
15 	 STOP 
IA 	 F- Nn 

17 	 SURRoUTINF INACT(AGES,YRS,FA,FT) 
****e.************************************************************t 
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THIS sURROUTINF MUST PROVIDE THE ACTUAL VALUES OF FERTILITY 
FROm WHICH THE ESTIMATION WAS MADE. AND  THE  TOTAL FERTILITY 
FOR c- ACH yrAR. 

THE roRmAT OF THESE ARRAYS IS: 

FA 	ACTUAL FERTII ITY IS AN (AGES RY YRS) ARRAY IN WHICH 
THE FURTILITY FROM WHICH rERTILITY IS SIMULATED IS THE FIRST 
COLumN, 

FT - TOTAL FERTILITY IS A VECTOR OF LENGTH YRS,EACH ELEMENT 
REINr, THE SUm OF ALL FERTILITY FOP A PARTICULAR YEAR, STARTING 
wITH THAT FOP THE INITIAL FERTMITy. 

***************************************************************** 
1P 	 INTEr,FP AfzES,YRS 
19 	 REAL ERAR(1 , 17) 
PO 	 PEAL ET(YPs),FA(AGES.YPS) 

RFADPFADPFADPFADREADREADREADRFADREADREADRFADREADRFADREADREADRFAD 
PFAn FRAR(X.T) 

21 	 PEAD ( .100)((FR4R(I,J),I=1.51),J=-1,17) 
22 	100 f0Pm -,, T(4F17.7) 

READ F(T) AND SET rOUAL TO FT 
23 	 PEAD(q,101) (FT(I),I=1,YRS) 
24 	1 0 1 FOPN -NT(8F11.8) 

READPFADPEADRFADREADPEADREADREADREADREADREADREADREADREADREADRE4D 

25 	 no 1 1 ? J=1,YRS 
26 	 L=J+2 
27 	 xx=FT(J)/1.PqR65 
2P 	DO  1^.2 T71,AGES 
29 	 K=i+14 
10 	 FA(T.J)=FAAR(K,L)*XX 
11 	102 	CONTINUE 
32 	 PETUoN 
33 	END  

34 	 SURRnUTINE DATA(F.IR.ICIIr) 
r 	****************************************************************** 

THIg gURPoUTTNF PROPoGATFS THE FERTILITY ONE YEAR FORWARD IN TI1E 

****************************************************************** 
(rSFT OWN 

3 5 	 INTEr,FP IP,IC,NDOm.IF,NK 
16 	 INTEr,RP YPS 
37 	 DATA NO0m/0/ 
3P 	 DATA NK/1/ 
3P 

 
DATA  YRS/13/ 
****************************************************************** 

OTMEmSTONE0 ARRAyS ARF 

PEAL D(AGES,4),A(YPS.4),F(AGES),R(YRS).FT(YRS+4) 

TE STFP-NumPFR > 1 THE FOLLOWING EXTENDED VECTORS HAVE 
DIFErPENT DIMENSIONS. 
PEAL D(NK*(AGES - 1)+1.4),DF5(NK*(AGES-1)+2,4),AE(NK*(YRS-1)+1,4) 
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PA  L RF(NK*(YPS-1)+1),FF(MK*(AGES-1)+1),UsE(NK* ( AGES-1) +3.4) 
PEAL FTE(MK*(yPS+1)+1).EFT(NK*(AGES-1)+1) • 

TF NI< TS NOT FOUAL  Tt 	1  THE  FOLLOWING ARRAYS ARE AtS0 NFEDFn: 
PEAL Al(1,AGES).H1(AGES).K1(?.AGES),D1(AGES).COF(4.AGFS) 

*************************e**********************************e***** 
z•+() 	 PEAL O(?P,4).A(13.4).F(TC),P(13),HH,KK 

REAL FT(17) 
4? 	 REAL OF(?9,4)01E5(30,4),AE(13.4),FE(29),RE(13),USE(11,4),C 
43 	 PEAL FTE(17),FFT(29) 
44 	 REAL Al(31 29),H1(?9).K1(?.29),D1(29),COF(4,?9) 
4 5 	 TF (TR.GT.0) GO To 61 
46 	 NDOM.r.N1)OK41 
47 	 TpF=mK*TIR 

TF (mn0m.GT.1) GO TO 59 
4P 	 CALL INPUT(2P,13.4,A.R.D,ET) 
50 	 KK=1./NK 	

• 

SI 	 P1H=Kw 
52 	 TCE=«*(TC-1)+1 
q3 	 TCEmi=ICF-1 
54 	 TCEPi=TCE+1 
sc, 	 ICED,=ICE+? 
56 	 TRER-.71+NK*(YRS-1) 

(ROF)  OWN 
q7 	 IF (NK.F0.1) GO TO 2n 

****4************************************************************4 

USF ÇPLINF ROUTINES TO INTERPOLATE VECTORS A.F40,F.FT WHEN 
THE TER-NUm9P_- P IS GPEATFP THAN 1. 

*****************************************************************i 
qR 	 DO 11 T=1.13 

11 	K1(1.I)=T-1 
60 	 CALL sETUP (13,A14H1. -K1) 
61 	 00 14 J=1.4 
A2 	 no 1? T=1,13 
63 	12 	 K1(2.I)=A(I.J) 

CALL sOLVF (A1.K1.H1,13,D1.00F) 
6 5 	 X=-KK 
66 	 T1=0 
67 	 no 14 1=1.12 
68 	13 	 x=x+KK 
69 	 T1=I1+1 
7 0 	 AF(T1.J)=CoE(4,I)+X*(COF(3,I)+X*(COF(2,I)+X*COF(1,I))) 
71 	 TF (X.LT.I-.0001) GO TO 13 
72 	14 	 CONTINUE 
73 	 no 1 1  T=1,13 
74 	1 7 	Ki(?,T)=R(T) 
7 5 	 CALL SOLVE(A1,K1.H1,13,D1,COF) 
76  
77 	 I1= 0  
78 	 oo 1R I=1.12 
79 	1(1 	X=X+KK 
Ro 	 T1=T1+1 

RE(I1)=C0F(4,I)+X*(C)F(3,I)+X*(COF(2..1)+X*C1)F(1,I))) 
R? 	IF (x.LT.T-40001) GO TO 16 
R3 	1G 	CONTINUE 
84 	 DO 2 1  I=1,IC 
95 	21  
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R6 	 CALL 5ETHP(TC.A1.H1,K1) 

	

iV7 	 nn ?A J=1 , 4 

	

RP 	. 	 nO 2? T=1,TC 
?? 	 Kl(?...1)=- 1)(TQJ) 

CALL ÇOLVF(A1.K10-11.TC,n1,CoE) 

	

Q1 	 x=-HH 

	

9? 	 T1=0 

	

91 	 Tr1 1=TC - 1 

	

Q4 	 DO 24 T=1.TCM1 

	

95 	23 	 X=X+1-1 1-1 

	

96 	 1 1=I1+1 

	

97 	 0r(II.J)=CnF(4.T)+X*(COF(30)+X*(COF(20)+)(*C0r(1.1))) 

	

Q8 	 Tr (x.LT.I-.0001) no TO 23 

	

99 	24 	CONTINUr 

	

100 	 nO 2nz T=1.TC 

	

101 	25 	Kl(P.T.)=F(I) 

	

1 0 2 	 CALL gOLVr(A1,K1.H1.IC,D1.COF) 
103 

	

104 	 T1=0 
1n5 

 
no  27 I=1.TCm1 

	

106 	?8 	X=X-0-4 41  

	

107 	 T111+1 

	

108 	 FF(T1)=COE(4.1)+X*(CDF(3,I)+X*(COF(P,T)+X*COE(10))) 

	

109 	 FET(I1)=FF(11) 

	

110 	 IF (x.LT.I-.0001) GO TO 28 

	

111 	27 	CONTINUE 
****************************************************************** 

FND nF gPLINF TMTERP0LATIDN 

****************************************************************** 

	

11? 	 nn Tr) 34 

	

113 	29 nn 	T=1,ICE 

	

114 	 FF(T)=F(T) 

	

11 5 	 FET(T)=E(T) 

	

116 	 Do 30 J=I.4 

	

117 	 OF(T,J)=D(I,J) 

	

11F' 	1n 	 cONTTNUE 

	

119 	 nO 31 T=1.TRF 9  

	

120 	 9E(T)=9(T) 

	

1?1 	 nn 11 J=1,4 

	

122 	 Ar(T,J)=A(T,J) 

	

123 	33 	 roMTTMUF 

	

124 	34 CONTINUE 

	

12 5 	 WPITr(6.201) 

	

126 	 WPITr(6.211) (FE(I),I=1.IrE) 

	

12 7 	 WPTTr(6.202) 

	

12 çk 	 WDITr(6.211) (RE(I),I=1,IREP) 

	

12 9 	 WRITr(6,201) 

	

130 	 WRITr(eof?11) (AE(I,1),I=1,IPFR) 

	

131 	 WPITr(6,?04) 

	

132 	 WPITr(6.211) (DE(191),I=1,ICF) 

	

133 	 nn 32 J=1,4 

	

134 	 DO 3i I=2,TCE 

	

135 	 nR5(T,J)=.5*(DE(I,J)+DE(I-1,J)) 

	

13 6 	11 	CONTINUF 

	

1 3 7 	 nF(1.J)=.5*(3.*DE(1,J)-DE(P.J)) 

	

13P 	 nFS(TCFR1.J)=.S*(3.*DE(ICE,J)-DE(ICEM1,J)/ 

	

1 2 Q 	32 	CONTINUE 

	

140 	201 rOPmT( 1 1 1 .1X.///,' rXTENDED FERTILITY ISI9//) 
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A n 

141 	?0? FORmi, T( 1 1 1 ,1X,///. 1  EXTFN1FD R(T) ISt.//) 
14? 	 roPmAT( , 1 9 ,1X,///, 9  rXTFNIED Al(T) ISf,//) 
143 	?04 Fopm4T( 0 1 9 .1X,///,' rXTEN)ED 01(T) IS',//) 
144 	?11 FORmI(4F10.6,/) 

****************************************************************** 

SET uP C FOP CHFCKTNG TOTAL FFRTILITY 

****************************************************************** 
145 	5(1 r0NTT1.UF 	 . 	. 
146 	 no 6n T=1,TCF 	 • 
147 	6 11 	Fr(T)=FFT(I) 
148 	 ÇUm=-. 
149 	 nO 6 7  T=1.TC 
150 	 qum=q0m+F(I) 
1s1 	67 	CONTTNUF 

RRPITPRINTRRINTRUNTDRINTDRINTPRINTPRINTRRINTPRINTRRINTRRINTPRUiT 
1 5 2 	 WRTTz- (6.101) IPINn°m 
1 5 3 	3111 FoPm“( 9 1 , , , FERTILITY AT TImE 1 050 	4 OF EIGFN VECTORS = ',12) 
154 	 WRITr(6.30 2 ) SUM 
155 	302 FORT(t0t, ,  THE SUm OF THOSE STARTING FERTTLITTFS 5imULATFn 

c r.14. 7 ) 
PPINTPRINT 9RINTDRINTRRINTDRINTPRINTRRINTPRINTPRINTPRINTPRINTRRINT 

1 56 	 IF (mnom.GT.1). GO TO 65 
IS7 	 C=SU'VET(TR 4- ?) 
158 	 r,nTO 65 
15(;) 	61 	rONTT4NUF 

****************************************************************** 

THE DROPAr, ATION SCHFmF  USES A LAX-WFNDROFF FTNTTF OTFFERENCE 
ArD9oxIMATION FOR  TH r PARTIAL DIFFFRENTIAL FOUATTON WTTH A TIMF 
AND fir, F INCRFMFNT OF 1./MK yEAR IN EACH OIRFCTIom 

***************************************************************** 

1 6 0 	 on 4Q K=-1.NK 
161 	 TRF=TRF+1 
162 	 FAC=i.-RF(TRE)*KK 
163 	 D (7' 44 T=1,ICF 
164 	 nO 43 J=1,NDOM 
165 	43 	 USF(T+1.J)=DE(I,J)*EF(I) 
166 	44 	FF(I)=FAC*FE(I) 
167 	 nO 4A J=1,Nnom 
1 6 8 	 us 1 (l,J)=2.*USE(2,J)-USF(3,J) 
169 	 USE(TrEP2,J)=2.*U5E(TOER19J)-USE(ICE.J) 
170 	46 	CONTINUE 
171 	 no 47 T=1,TCF 
172 
173 	 SUm?n. 
174 	 nO 5A J1=1,NDOm 
175 	 gUM1=SUml+AE(TPF,J1)*(USE(I+2,J1)-USE(I+1,J1)) 
176 	 SUM2=SUN2+AF(TRF,J1)*(USE(I+1,J1)-USF(I 	1,11)) 
177 	5n 	rONTTNUE 
1 7 8 	 nO 47 J=1,NDOm 
179 	 FF(T)=FF(T)-.5*(AE(IE,J)*(USE(I+?,J)-USF(I,J)- 

& 	 (DE5(I+1,J)*SUml - DF5(I,J)*SUM2)) ) 
1 80 	47 	CONTINUE 
1Q1 	48 	CONTINUE 
182 	 T1=1-NK 



no 4q I=1,Ir 

	

1q 4 	 I1=Ii+NK 

	

lq e; 	 F(I)=FF(I1) 

	

qr, 	40 	rONTTNUF 
**************************************************************41 - ** 

THF 17TIMATF OF WHAT THE TOTAL FERTILITY SHOULD RF IS JUST THE 
PRO-PATEh EPAcTION Or THE ACTUAL TOTAL FERTILITY GIVEN RY THE 
FRACTION OF THE SUm oF STARTING FERTILITY VALUES SImULATEn TO  THE 

 TOTm sTARTING FERTILITY 

***************************************************************** 

17  

	

lAP 	 no 	T=1 9 Tr 

	

1P9 	 SUM=SUM+F(T) 

	

100 	61 	CONTINUE 
DRTNTRRINTPRINTPRTNTRRINTPRINTRPINTPRINTPRINTPRINTRRimTRRINTpRTNT 

	

1 0 1 	 wRTTr(6,101) TP,NhOm 

	

192 	 WRITI--- (,3n1) sum 

	

1 0 3 	3o1 FoRmAT('0 , 9 1 	TOTAL FERTILITY IS 	tgE14.7) 

	

194 	 sUM=r*FT(IP+2) 

	

1 9 q 	 wPTTr(69304) sUM 

	

gé. 	304 FOPmAT( 	to iv\In SHOULD RE APRROXIMATFLY '9E14.7) 
PPINTPRINTPRINTPRINTDRINTDRINTPRINTPRINTPRINTPRIMTPPrePPMTPRTNT 

	

17 	62 	CONTINUE 

	

10R 	6S CONTYMHg 

	

'1gg 	 RFTUrPq 

	

700 	 Fpn 

201 	 gURPnUTINF TNPUT(AGEs,YRS,NOOm,A,9,09FT) 
***************************************************************** 

THIg SURROUTINF MUST PROVIDE THE PARAmETER ARRAYS A,R, n 
IN TuF FOLLOWING FORMAT: 

A  TS AM (yRS HY ND0m) ARRAY WITH EACH COLUmN  ONE  OF THE 
NnOm DOMINANT MODES 

H IS A VECTOR HAvING YRS ELEMENTS 

h IS AM (AGES PY HDOM) ARRAY WITH EACH COLUmN EQUAL TO ONE OF 
THE  DOMINANT MODES 

THEsr mAy RE oRTAINE.h,  FO  ExAMPLE, RY CALLING THE ESTIMATION 
ppocFnuRE FOR A(T) A0 D(X), OR OTHERWISE RY READTNG THE 
ppFv*nUSLY gToRED REgULTS 

*****************************************************************i 
202 	 TNTFc,FP CH(F0) 
203 	 AGFS,YRS,NDO 1  
204 	 REAL A(yRs,NOOm),D(AGES.NDOm),R(yRS) 
705 	 PEAL FT(1 7 ) 
206 	10 0  FOPmT(10FR.6) 
207 	110 	FORmi;T(ROA1) 

RFAnPrADRFADRFADREADREADREADRFAORFADREADRFADREADREADRFADRFAORFAD 
?OP 	 PFAD(,110) CH 
709 	 READ(q.109) (FT(I),I=1,17) 
210 	 DO 71 T = 1.NnO1 
211 	71 READ(4)(A(J,I),J=1,YRS) 
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712 	 nO  7 	I = 1.4NOOM 
213 	7? PFAO(4)(O(J.T)feJ=1,Ar, FS) 

PEAnDPADPrAnPFADRFADPFADRFADPFAnRFADRFAnPFADRFADPFAnRFAnPFAnPFAn 

nn Pr T=1,yPq 
?1 	 n(T)-1.—FT(T+3)/FT(T+ 2 ) 
716 	Pq 	CONTINUF 

PRINTPRINTPRINTDRINT°RINTDRINTPRINTPRINTPRINTPRINTPPINTPRINTPRT\IT 
217 	 WPTTr(6,?01) 
71F 	201 FOPM ..T(°1•9 8  TOTAL FrRTTLITY FOR ALL YFARS Tql,/) 
21 9 	 WRITr(6.111)(FT(I),I=1,17) 
220 	 WRITr"(A020?) 
221 	202 F0Pm ,■ T(t0 , ,IFAmILY SIZE RFDUrTION RATE FOR SIMULATION YEARS ISQ./' 
222 	 WRITc(6.111)(R(I),I=1.yps) 
723 	 WRITc(6.204) 
224 	704 FOR' 4 •\T(t1f,tA(T) IS , ./) 
??5 	 00 PI J = 1,NnOM 
22(' 	 wRITE(6,111) (A(I,J),I=1,YR5) 
227 	 wPIT-(A.2nn) 
22P 	?nn rOPm'T( 1  '.1X) 
279 	ql 	rONTTNUF 
730 	 WPIT7(A.20q) 
231 	205 FORT( 1 0 0 , , n(x) IS , ./) 
232 	 no  "  j  =1,NDOM 
233 	 wRITF(6,111) (0(I,J),I=1,AGFS) 
234 	 WPTTF- (6,200) 
P35 	07 	CONTINUE 
216 	111 FORT (qF1?.6) 

prumTpRINTDRINTRRINTRRINTDRINTPRTNTPRINTPRINTRRINTRRINTRRTNTRRTINIT 

237  
730 	 FMD 

239 	 ÇURPnUTINP" COKIRAR(IR.AGEs,YRypi,RA,Es) 
***************************************************************** 

C 	THIg ROUTINF PRINTS romPAcusoN OF ACTUAL AND SPAULATED FFRTILITY 

***************************************************************** 
740 	 P\ITEnER TP.AGFq9YPSP1 
741 	 PEAL ACT,P,RCT.FA(AGES,YRS°1),FC(AGES) 
242 	 w0 IT - (6,201) 
743 	2n1 roPmAT( 1 0 , 9 1  AGE 	 ecTUAL 	SImULATEO 	FRROR 	FRAC EF 

$p(pl.//) 
?44 	 nn 1 ,■ 4 I=1,AGF.s 
245 	 ACT=rA(T,TR 4 1) 
746 	 qTM=c. q(I) 
747 	 FRP=f, CT—STM 
74F 	 TF (^CT0F0.0) GOTO 
749 	 nCT=rPP/ACT 
250 	 On Tn 47 
21 	46 DCT=n99 
?5? 	47 CONTTNHF 

TA=T.13 
2c;4 	104 WRITr(6,103) TA,ACT,g1m.FRR,PCT 
255 	103 FORmT(I4,AX,4F12.A) 
2 5 6 	 PFTUDM 
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2k7 	 g- ND 

	

PqA 	 SURP1UTINF SFTUR(N1A.H,K) 
*************************************************************** 

THIS ROUTINE SETS UP A TPIDIAGONAL MATRIX OF THE SPLINE FOUATIoN 
TN A 1 RY N ARRAY - FIRST Row IS SUPERnIAGnNAL 

SECOND ROW IS DIAGONAL 
T-fiRn ROW IS SURDIAGONAL 

AND THEN nrcOmPOSES A Tn LU sO THAT 
ETRST POW TS SUPEPDTAGDNAL OF U. SECOND ROW IS DTAGONA1 OF  0 

THTPn ROW IS SUADIAnONAI OF  L.  DIAGONAL OF L IS UNITY 	. 

*************************>************************************** 

	

P59 	 REAL ii(11N).H(N).K(2.N) 

	

260 	 Nm1=n1-1 

	

261 	 H(2)=v(1,2)-K(1,1 )  

	

262 	 no 1- T=?,Nml 
H(T+1)=K(104-1)-K(1,T) 

	

264 	 A(l.T)=H(r+i)/(H(I+1)+H(i)) 

	

265 	 4(20)=?.0 

	

266 	 A(3,T)=1-A(1*I) 

	

?67 	1 	 rONTINUE 

	

2b8 	 A(1.) = A ( 1.2) 

	

269 	 A(2. 7 ) 

	

270 	 A(3. 1 ) = A(3,2 )  

	

271 	 A(1.^ , ) = A(1,N-1) 

	

27? 	 A(2. ,.1) = A(2.N-1) 

	

273 	 = A(3.N-1) 

	

274 	 A(1.,) = -2. 	- 
2. 

	

2 76 	 A(3.2) = 0. 

	

277 	 A(1.';-1) = n. 

	

27P 	 A(2. , p-1) = ?. 

	

279 	 = -2. 

	

2 c.(0 	 Nml - N - 1 

	

?Al 	 T=3.Mmi 

	

292 	 A(3.I)=A(1,I)/A(2.I-1) 

	

283 	 A(2.T)=A(?..I)-A(39I)*A(19I-1) 

	

294 	11 	CONTINUE  

	

?pc, 	 PETuoN 

	

• 286 	 rNn 

?R7 	 SOARnUTINr sOLVE(A9K.H,N.D,C0F) 
**************************************************************** 

THIS ROUTINE CALCULATES THE SECOND ORDER  FINTTF DIEFERFNCFS  OF  
THE cPLINF.  AND  THEN SOLVES Am=n, (AY FORWARD AND HACKWApD 
SURSTTTUTION), PLACIMG m(VECTOR OF SECOND DFRIVATIVFS)  IN  D 
END DOINT CONDITIONS NOW JSE THIRD ORDER FINIT  DIFEERFNCFS 
TO FÇTImATF THE THIRD oRnER nFRIvATIvEs AT X04-1H/2  AND  XN-3H/2. 

**************************************************************** 
28P 	 PFAL H(N).0(N),A(3.W.K(2,N).00F(4,N) 	. 
7 A9 	 n(?)-r(K(2.2')-K(2.1))/H(2) 
2Q0 	 Nm1="- 1 
?Pi 	 nO 1 -) T=?.Nml 
29 ? 	 n(I+1)=(K(20+1)-K(2,I))/H(I4-1) 
Pq -3 	 n(I)=6*(n (I+1)-D(I))/(H(I+1)+H(I)) 
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?q4 	1? 	cONTTNUF 
2()I;  

?q7 	 (H ( 1 )*H(4)*(H( 2 )+H(3))) 

P 9 9 	 n(1),-?.* 14 (3)*(CA*K(7,1)+C8*K( 2 ,?)+CC*K( 2 ,1)+CO*K( 2 4,4)) 
100 	 cA=-4, ./(H(N-7)*(H(N- 7 )+H(Vm1))*(H(N-2)+H(Nm1)+H(N))) 
3 01 	 rP=6./(H(N-:)*H(Nmi)*(H(N)+H(Nm1))) 
102 	 Cc=-e, ./(H(Nm1)*H(N)*(H(N-?)+H(Nm1))) 
103 	 rn=6./(H(N)*(H(q)+H(M,41))*(H(N-?)+H(NM1)+H(N))) 
304 	 1)(N)-2.*H(NN))*(CA*K(2,N-1)+CR*K(PeN-2)+CC*K(2,Nm1)+CD*K(2IN)) 
inç 	 Ti  = n(2) 
30(, 	 T? = n(Nm)) 
107 	 n(2) = n(1) 
308 	 n(vm1) = n(N) 
10 9 

 
no  1 •  I=3,Nm1 

310 	 nm=n(I)-A(10)*D(T-1) 
311 	13 	cnNTTNUF 
312 	 n(NM) = n(Nm1)/A(2.NM1) 
313 	 nO là T=1.1ml 
314 	 J=N+1-1-  
31q 	 O(J)=(D(J)-A(14J)*D(J+1))/A(2,j) 
316 	14 	CONTINUE  
.317 	 0(1) = (71 	A(2,1)*n(2) - A(1.1)*()(3))/A(3.1) 
318 	 n(N) = (T? 	A(2,N)*n(Nm1) 	A(3,N)*D(N-2))/A(19N) 
319 	 CALL POLLY(N,O,K,H.CoF) 
320 	 PETUr)N 
121 	 Fmn 

322 	 qUPPqUTTNE POLLY(N,M.K9H,r0F) 
**************************************************************** 

THIS POUTTNR cOMPHTEc; THE COEFFICIENTS OF THE SPLINE DOLYNOMIAL 
ON rACH SURINTFPVeL 

THE APPAY OF DATA POINTS 
H Tc  THE VECTOP Ov SqRINTERVAL LENGTHS 
M IS  TH 	OLUTTON VErTOP TO THE EQUATION Ameep 

**************************************************************** 
123 	 PEAL m(N),K(2,N).H(N).COF(4eN) 
124 	 Nm1=" 1 -1 
325 n O  O.  T=19Nm1 
12 6 	 COVri.T)=(m(I+1)-m(I))/(6.*H(I+1)) 
3:7 	 rnE.1')=(K(1,I+1)*M(I)-K(19I)*m(I+1))/(2. 41 H(T+1)) 
128 	 nn=m(T+1)*K(1.T ) *R(14i)-M(I)*K(1,I+1)*K(10+1) 

329 	 COF(1.1)=inn/(?.*H(I4-1)))+H(I+1)*(M(I)-M(I+1))/6. 
330 	 nn=m(T)*(K(1.T+1)**3)-M(T+1)*(K(1.1)**3)+6.*K(1,T+1)*K(20) 

g, -6.*v(1,I)*K(2.1+1)+K(11T)*M(I4-1)*(H(I+1)**2)-K(10+1)*M(T) 
&*(H(T+1)**?) 

331 	 rnE(4.1')=nn/(H(I+1)**) 
332 	11 	CONTTNUE 
333 	 nn 14, J=1.4 
334 	16 	roF ( I•N) =rOF 
335 	 RETw'm 
136 	 F,in 
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✓ ***************************************************************** 
r 
✓ nATA FnR 
C 	 PW1GPAM ) • 4 : çrm 

C 
✓ **********************************e******************************* 

0.0000000r=  00 	0.0000000F: 00 	o.nnon000F 00 	o.onnonooF no 
n.00nn000P no 	0.0000000F 0 0 	0.0000000r 00 	0.0000000r 00 
0.0000000r 00 	0.0000000r 00 	0.0000000r 00 	0.0000000r 00 
0.742 9 81 6 r-05 	0.1614927F-03 	0.1006141r-02 	0.4942421F-02 
0.1726504r-01 	0.4614777r-01 	0.8778054F-01 	0.128 7903F 00 
0.171188qr 00 	002095979r 00 	0.2266342r 00 	0.2462188E 00 
0.2535967r 00 	0.2474782F 00 	0.2369086r 00 	0.2169245F 00 
0.2116948F 00 	0.1q92552r 00 	0.1809314F 00 	0.1552396F no 
0.1q1166F 00 	n.13AFIQRF 00 	n.127q709F On 	0.11 5 2725E 0 0 
0.104q54i3P on 	0.R4q2929E-01 	0.7790750E-01 	0.6245709E-01 
0.5041102r-01 	0.37 00228r-01 	0.3078149F-01 	0.2018753F-01 
0.1 29R5R2r-01 	0.7212107r-02 	0.3469116r-02 	0.1403072E-02 
" -n13960 v_03 	0.4042918r-03 	0.1762484r-03 	0.0000000E 00 
0.0non0o0g-  no 	0.0nnonnor 00 	0.0000000F 00 	0.0000000F 00 
0.0000000r 00 	0 . 01)00000 E 00 	0.0000000F 00 	0.0000000F no 
0.0 000000 F on 	osonnoonnE no 	0.0000000F 00 	0.2013752E - 04 
0.2206279r-03 	0.1024708r-02 	0.5051189r-02 	0.1962170E-01 
0.4878248r-01 	0. 9214234F-01 	0.1379995F 00 	0.1777333E 00 	. 
0.211418Rr 00 	0.2316796r no 	0.2428612r 00 	0.2487651F 00 
0.2482604g 00 	0.2153446r 00 	0,2238681F 00 	0.2067142F 00 
0.1883027r 00 	0.1 754966r 00 	0.1528666F 00 	0.1484947F 00 
0.1346632F 00 	0.1217112r 00 	0.1124704F 00 	0.1016606F 00 
0.9141513P-01 	0.716213 9 r-01 	0.6127410r-01 	0.4957511E-01 
0.355 69 ?1'-01 	0.1062474r-01 	0.2014163F-01 	0.1207764F-01 
0.6471954F-02 	0.1641624r-02 	0.1707581r-02 	0.7939595F-03 
0.2818371P-03 	0.2689431r-03 	0.0000000 1  00 	0.0000000E 00 
0.0000000r 00 	0.0000000E 00 	0.0000000r 00 	0.00 0 0000F 00 
0.000000OP no 	0.0000000E  00 	0.0000000F 00 	0.0000000E  nO 
0.0noononv no 	0.0 000000 F 00 	0.2588560E - 04 	0.1491 8 91F -03 
0.1271050r-0? 	0 0 5 147177F-02 	0.18R3900E-01 	0.4806599r-01 
0.9110671P-01 	0.1400929F.00 	0.1840963r 00 	0.2128937F 00 
0.2371737r 00 	0.2451404r 00 	0.2449850r 00 	0.2451515F 00 
0.2403407r 00 	0.2221017F 00 	0.2128390F 00 	0.1893021F 00 
0.1788046r no 	0.1522348r 00 	0.1468166r 00 	0.190E 00 
0.1220511r 00 	0.1081651r 00 	0.100136 8E 00 	0.8826gp2E-01 
0.7796538r-01 	0.5777969r-01 	0.4844318F-01 	0.3322498r-01 
0.2818455F-01 	0.1854310E-01 	0.1211527r-01 	0.6617039F-02 
0.1124505F-0? 	0.1627151F-02 	0.6927683F-03 	0.2283992F-03 
0.1625607r-01 	0.0000000E 00 	0.0000000r 00 	0.0000000E 00 
0.0000000r 00 	0.0010000F 00 	0.0000000r 00 	0.0000000F 00 
o.onnonooF no 	0.0 0 00000E oo 	0.0000000F 00 	0.0000000r 00 
0.584R482F-05 	0.1R15752r-04 	0.1524006r-03 	0.1269281r-02 
0.5595200E-02 	0.1 9 14955F-01 	0.4837923r-01 	0.9324521r-01 
0.1400996r 00 	0.184 7 297r 00 	0.2206196F 00 	0.2376751F 00 
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0.250q574r 00 	0.?503754F 00 	0,241?9A7F 00 	0.?317q41F 00 
0.2?q1411E On 	0.21 13cfflF 00 	0,1957424F 00 	0.175917F 00 
0.1534150F  no 	0.1422451F 00 	0.1104606E 00 	0.120464PP On 
0.10q 0424r on 	0.940 5 357F-01 	0.8589458F-01 	0.7667202Fr-01 
n.bp0Pq97F-01 	0.454 8 721E-01 	n.3417S68F-01 	0.2762331F-01 
0.1 ,301264F-01 	0,i1405611F-01 	0.7085640P-0? 	0.7812796F-02 
0.1616091F-02 	o.R214479F-03 	ne761q624F-03 	0.1?99?69F-03 
0.0000000F 00 	0.0000000F 00 	0.0000000F 00 	0.000(1000F 00 
0.0000000F on 	o.nnoonnoF 00 	• 0.0000000F 00 	0.0000000E  00 
0.0000000F no 	0.00000(1(1E 00 	0.0000000F 00 	0.0000000E 00 
0.23?5392F-04 	0.1646105E-03 	0.1154704F-02 	0.5122137F-02 
0•1 9 1 98 5 9 E-01 	0. 488 ?110E-01 	0.9206295F-01 	0.144420E  00 
0.1879300F 00 	0.224?298E 00 	0.2421390E 00 	0.2478324F 00 
0.2q2o34qF no 	0.24S9021F 00 	0.7306418F 00 	0.222A0S4E 00 
0.212082F 00 	0.1q6?73QE 00 	0.1846426F 00 	0.14947E no 
0.14?4794F 00 	0.1286335E 00 	0.1172121F 00 	0.1056809F 00 
0.923Aq6qF_01 	0.8025026E-01 	0.7419306E-01 	0.6159350E-01 
0.5064670E-01 	0.1146511E-01 	0.2666571F-01 	0.1807094F-01 
0.10712 8 3F-01 	0.611 6446E-02 	0.3089603F-02 	0.1?89498F-02 
0.5448q01F-03 	0.210 9 7 8 0E-03 	0,1840822F-03 	0.0000000E  00 
0.0000000F 00 	0.0000000F 00 	0.0000000E  00 	0.0000000E  00 
0.0001000g-  00 	n,0no0onoF 00 	0.0000000E 00 	0.0000000E  00 
0.0000000F on 	0.000 0 000F On 	0.0000000F 00 	0.3916497F-04 
0.1471253F-03 	0.1734910E-02 	0.5219840E-02 	0.1867957E-01 
0.47qP165F-01 	n,qpn7q66F-01 	0.1414530E  00 	0.1917900E  00 
0.?24P5P9F 00 	0.24Rg690F 00 	0.7569618r 00 	0.2487700E  00 
0.2470545F on 	0.2119062E 00 	0.2164945F 00 	0.2078308E  00 
0.1941436F 00 	0.1P?0471E 00 	0.1604927E  00 	0.1412767E no 
0.1281160E no 	0.1129494E 00 	0.100q693r 00 	0.9283632E-01 
0.80??414F-n1 	0.7094383F-01 	0.5928110E-01 	0.4942951F-01 
0.360q700E-01 	0.2586606F-01 	0.179 6 186E-01 	0.101 9 849E-01 
0.5911694F-0? 	0.2Q02867F-02 	0.15 97295F-0? 	0.7027730E-03 
0.2392092F-01 	0.1 9 16328F-03 	0.0000000E 00 	0.0000000E  00 
0.0000000E  00 	0.0 0 0 0 000E  00 	0.0000000E  00 	0.0000000E  00 
0.0000000F 00 	0.000n000F 00 	0.0000000E 00 	0.0000000E  00 
0.0000000F 00 	0.0000000E  00 	0.0000000E  00 	0.1611104F-03 
0.110013 9F-02 	0.5 141694F-0? 	0.1767021F-01 	0.4392144E-01 
0.8 9 23173E-01 	0.1421 9 14E  00 	0.1907406E 00 	0.2300875F On 
0.24F3481F 00 	0.2A00701F 00 	0.282705F 00 	0.243674E  00 
0.2372926F 00 	0.21 9 7 9 12E 00 	0.2070794E  00 	0.1895 335F 00 
0.1787836E 00 	0.160177F 00 	0.1514808E  00 	0.1268389E  00 
0.11q5834F 00 	0.99 09540E-01 	0.9094930E-01 	0.7870620E-01 
0.679259 9F-01 	0,q6926q5F-01 	0.4737460E-01 	0.3526177F-01 
0.2832320E-01 	0.1706897F-01 	0.9436630E-02 	0.381081F-02 
0.2921402F-0? 	0.1175q00E-02 	0.4280740E-01 	0.2046375F-03 
0.1230038F-03 	0.0000000E  00 	0.0000000E 00 	0.0000000E 00 
0.0000000E no 	0.0.000000F 00 	0.0000000E  00 	0.0000000E  00 
0.0000000E 00 	0.0000000F 00 	0.0000000E 00 	0.0000000E no 
0.0000000E 00 	0.2249860E-04 	0.1204436E-03 	0.9681717E-03 
0.5371928E-02 	0.2012049E-01 	0.4507285E-01 	0.8456761F-01 
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0.1390227F  no 	0.1895710F 00 	0.2257624F 00 
0.2602199F 00 	n.75 94635F 0 0 	0.2472610F 00 
0.2214864F o0 	0.2071005F 00 	0.1887225F 00 
0.1RP416F 00 	0.1g05039F 00 	0.1338879F 00 
0.1022107F 00 	0. 9 151163F-01 	0.7756662F_01 
0.564 6 708F-01 	0.4487861F-01 	0.3331536F-01 
0.1 8 ?0700E-01 	0.9477715F-02 	0.5660690E-02 
0 .1072021F-02 	0.5A4962pF-03 	0.1827288F-03 
0.0000000F on 	n.nonnonoF 00 	0.0000000E 00 
0,0000000E 00 	0.0000000F 00 	0.0000000E 00 
0.0000000F 00 	0.0000000E 00 	0.0000000E 00 
0.1716314F-04 	0.141 6 877E-03 	0.1094503F-02 
0.1q49 99 2F-01 	0.4q 4,357F-01 	0.8561850E-01 
0.1824397F 00 	0.2255227E 00 	0.2466831F 00 
0.25Q0284F 00" 	0.2ç30127F 00 	0.736823RF 00 
0.2101 8 21F 00 	0.1 9 05518F 00 	0.1777934E 00 
0.151192qF 00 	0.1147782F 00 	0.1212198F 00 
0.913 6 510E-01 	0.7 847703F-01 	0.6849623F-01 
0.4547725F-01 	0.11102q5F-01 	0.2717116F-01 
0.11004 88 F-01 	0.6262664F-02 	0.3032315F-02 
0.486748F-03 	0.1 9 q3496E-03 	0.1126833F-03 
0.0000000E 00 	0.0000000E 00 	0.0000000F 00 
0.0000000E 00 	0.0000000E .00 	0.0000000F 00 
0.0000000F 00 	0.0000000E  On 	0.621397F-05 
0.2175569E-03 	0.1044521E-02 	0.5343676F-02 
0.5058838F-01 	0.1000955E 00 	0.1386551F 00 
0.2194927E 00 	0.248q910F 00 	0.2569161F 00 
0.2504,329p 00 	0.2372339E 00 	0.2237182F 00 
0.1900717F oo 	0.1772207E 00 	0.1513262E 00 
0.1340637E 00 	0.1194983F 00 	0.1062744F 00 
0.7 943255F-01 	0.7025135F-01 	0.5633250E-01 
0.3281593F-01 	0.2614889F-01 	0.1717417F-01 
0.6 9 5?133F-02 	0.2Q16923F-0 7 	0.1267667F-02 
0.137536F-03 	1.1945 764F-03 	n.noonnooF oo 
0.0 000000 F on 	n.nnononoE oo 	0.0000000E  oo 
0 . 00000 0 0 F 00 	0 . 0 000000E oo 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 	0.2060735F-04 
0.1342522F-0? 	0 . 616 P20 9 E - 0.2 	0.?26R060E-01 
0.9917772F-01 	0.1467553E 00 	0.1P20194F 00 
0.2402436E 00 	0.2509 5F On 	0.266108?F 00 
0.241q536E 00 	0.2177314E  on 	0.2094588E 00 
0.15P9 200F 00 	0.1A0P615F 00 	0.1391610E 00 
0.120q251F 00 	0.9791631F-01 	0.9413302F-01 
0.67316 83F-01 	0.5P16970E-01 	0.3945719F-01 
0.238?486F-01 	0.1P10371F-01 	0.1119 2'37F-01 
0.310?446F-02 	0.1 5 32112F-02 	0.4618946F-03 
0.1360976E-03 	0.0000000E 00 	0.0000000E 00 
0.0000000F 00 	0.0000000E 00 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 	0.0000000E 00 
0.0000000F 00 	0.2193476F-04 	0.2478703E-03 

0.?5'7 0762F 00 
0.215260e1F nn 
0.177?634E no 
0.114657E no 
0.6906772F-01 
0.2657641E-01 
0.2916016F-02 
0.121 9 036p-03 • 
0.0000000E 00 
0.0000000E  no 
0.000 0000 r no 
0.4919004F-02 
0.1313989E 00 
0.2591421E 00 
0.2219617F 00 
0.1519934E 00 
0.1001147E 00 
0.5679185F-01 
0.1823463F-01 
0.1214716F-02 
0.0000000E 00 
0.0000000E 00 
0.0000000F 00 
0.1900049F-04 
0.2001397F-01 
0.175045E 00 
0.2581720E 00 
0.2063728E  no 
0.1474659E  oo 
0.9017650E-01 
0.4437540E-01 
0.11142 9 7F-01 
0.4754490E-03 
0.0000000F 00 
0.0000000E 00 
0.0000000E 00 
0.2163455F-03 
0.5327580E-01 
0.2214158E 00 
0.2506132E 00 
0.1981256E 00 
0.129076F 00 
0.7565461F-01 
0.3621977F-01 
0.5598128F-02 
0.2444400E-03 
0.0000000E 00 
0.0000000E 00 
0.0000000E  no 
0.14P4491F-02 
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0.6Q1q832F-02 
0.15q8304F oo 
0.2Ap930F 00 
0.2242008F 00 
0.1477292E oo 
0.9q7q910E-01 
0.5106154F-01 
0.1571323F-01 
0.11q1191F-02 
0.0000000E  no 
0.0000000F 00 
0.0000000E  oo 
0.2246628F-04 
0.247 0 982F-01 
0.1982'002F 00 
0.26R0071F 00 
0.21q1463F no 
0.1361129F 00 
0.014667 9F-01 
0.384 0 10 7F-01 
0. 0 24013 9 F-02 
0.6481190E-03 
0.0000000F no 
0.0000000 1:-  00 
0.0000000 1:-  nO 
0.26715?7F-03 
0.59qq974F-n1 
0.2234071F no 
0.2702767F 00 
0.1 9 62218F 00 
0.11q4602F 00 
0.6784779E-01 
0.2557244F-01 
0.4304644F-02 
0.1624286r-03 
0.0000000E 00 
0.0000000E 00 
0.0000000r 00 
0.2075870E-02 
0.1050972 1  00 
0.2481316F 00 
0.2643024E 00 
0.1002447F 00 
0.9712094F-01 
0.5621050E-01 
0.105Q563E-01 
0.1080914E-02 
0.3061009E-04 
0.0000000E 00 
0.0000000E 00 

0.2110411E-01 	0.5431539F-01 
0.212 9 785r 00 	0.2227034E 00 
0.2715958F 00 	0.2593470E 00 
0.2106070E 00 	0.1886187E 00 
0.1343106E 00 	0.1218542r 00 
0.86 0 0904F-01 	0.7769436F-01 
0.1Q02217F-01 	0.301 5 180E - 01 
0. 95 20765E-02 	0.5431109E-02 
0.5 9 03142E-01 	0.3580586E-01 
0.0000000E 00 	0.0000000E 00 
0.0000000E  00 	0.0000000E  00 
0.000 0 000E  00 	0.0000000E  00 
0.2236100E-03 	0.1733763E - 02 
0. 57 38202E-01 	0.1026796E 00 
0.2451878E 00 	0.2428117E 00 
0.268 9522F nO 	0.2546770E 00 
0.1896352E 00 	0.1741874E 00 
0.1170444E 00 	0.1052563E 00 
0.700 0 217E-01 	0.6129551F-01 
0.2644810E-01 	0.2167465F-01 
0.4956191E-02 	0.30 49610E-0? 
0.1044618E-03 	0.4576219F-04 
0• 00 0 0 000F 00 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 
0.0000000E 00 	0.0000000E  00 
0.1 82 2941E-02 	0.9021621E- 02 
0.1023601F 00 	0.1461299E  00 
0.?As783r no 	0.2540606E  00 
0.2659500E 00 	0.2369433F 00 
0.177 9684E 00 	0.1405134E 00 
0.1054579E 00 	0.9060305E-01 
0.5 8 2 8 715E-01 	0.4759468 1:-01 
0.1099502r-01 	0.12 00696E-01 
0.2219761F-02 	0.1180247F-02 
0.7658264E-04 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 
0.0000000E  00 	0.2269397E-04 
0.9624846E-02 	0.11 9 1707F-01 
0.1461197E 00 	0.1784285E 00 
0.2 8 15237E 00 	0.2701750E 00 
0.2521072F 00 	0.2293909E 00 
0.1499075E 00 	0.1345164F 00 
0.8810921F-01 	0.7212412E-01 
0.4125967E-01 	0.3344726r-01 
0.1111049E-01 	0.642611 5E-02 
0.061 8 170E-03 	0.3220260E-03 
0.0000000E 00 	0.0000000E 00 
0.0000000E 00 	0.0000000E 00 
0.0000000E 00 	0.0000000F 00 

0.10261 0 0E 00 
0.2361340E 00 
0.2426100E  00 
0.1663700E  on 
0 .1097493E  00 
0.6276107F-01 
0.2221074E-01 
0.2716114F-02 
0.7260861F-04 
0.0000000E 00 
0.0000000E 00 
0.0000000E 00 
0.7913966E-02 
0.1519760E 00 
0.2403238E 00 
0.2319517F no 
0.1440163E 00 
0.9114017E-01 
0.4842377E-01 
0.1374260E-01 
0.1419656F-02 
0.0000000E  00 
0.0000000F 00 
0.0000000E  00 
0.0000000E no 
0.2665320E-01 
0.1856654E 00 
0.2599273E  00 
0.2211550F 00 
0.1321834E 00 
0.7756007E-01 
0.1566820E-01 
0.7447124E-02 
0.3952421F-03 
0.0000000E  no 
0.0000000E 00 
0.0000000E 00 
0 . 2 30 0429F- 03 
0.666 8 711E-01 
0.2115127E 00 
0.2609929F 00 
0.2022312E 00 
0.1111640E 00 
0.6215255E-01 
0.2382 ,99gF-01 
0.3995036r-02 
0.1022416r-03 
0.0000000E 00 
0.0000000E AO 
0.0000000E 00 
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0.0000000F 00 	0.3218444r-04 	0.2596709F-03 	0.210 7 170E- 02 

	

0 . 99 1 6 29 5 F - 02 	0.1110761E-01 	0. 4618536F-01 	0.1071982F 00 

	

0.1471151F On 	0.1840911F 00 	0.2161806F 00 	0.2493516F 00 

	

0.2670145F 00 	0.26 8 0611E 00 	0.7910642F 00 	0.2617 4 qqF 00 

	

0.71879F 00 	0.??64757r 00 	0.?07389RF 00 	0.1796527F 00 

	

n.116861F 00 	0.1112174E 00 	0.1119388F 00 	0.97A6659F-01 

	

0.8?07232F-01 	0.7238299E-01 	0.5762001E-01 	0.4698988F-01 

	

0.1794770E-01 	0.1120529E-01 	0.2001548F-01 	0.1510441F-01 

	

0.1004597F-01 	0.65 7 1642E-02 	0.3213414E-02 	0.1113421F-02 

	

0.641p3F-03 	0.29 16171E-03 	0. 5741679F-04 	0.7619591F-04 

	

0.0000000E 00 	0.000 0 000E 00 	0,0000000F 00 	0.0000000F 00 

	

0.0000000F 00 	0.00nn00or 00 	0.0000000E 00 	0.0000000E 00 

	

0.0000000E  00 	0.0000000F 00 	0.0000000E 00 	0.8601016F-05 	. 

	

0.341 9 712F-04 	0.1028941F-03 	0.2249576F-02 	0.10A 8468E-01 

	

0.1506811F-01 	0.7260209E-01 	0.1124092F 00 	0.1431631E  00 

	

0.170?98OF 00 	0.1 9AP12?E 00 	0.2334363F 00 	0.2575311E 00 

	

0.2904121F 00 	0.314174E 00 	0.2771440F 00 	0.2493343E 00 

	

0.2192632F 00 	0.216807AF 00 	0.1860240F 00 	0.1538441F 00 

	

0.1145 306F 00 	0.1114675F 00 	0.9196076F-01 	0.7578A74E-01 

	

0.6721002F-01 	0.q416312F-01 	0.4397735F-01 	0.347351AF-01 

	

0.2713976F-01 	0.1g65069F-01 	0.1498656F-01 	0.8664081F-0? 

	

0.4691057F-02 	0.2n11 7 21E - 02 	0.1506527F-02 	0.6247566E-03 

	

0.9113P4r-03 	0.141 5498F-03 	0.6554931F-04 

	

3.8A774 	3. 9468 	1. 9 1 0 22 	3.857n4 	3.77676 	1.613987 	3.57102 	3.16255 

	

2 .P11 9 	2.6'14 12 	2.46239 	2•412q2 	2.11947 	2.18869 
FR rOP 1Q56 TO 1972 
1.R5865 1.92929 3.R0774 1.q4e1 .3.91022 1.85704 1.77676 3.68 987 3.52102 1.16?q5 
2 . 9 11 95  2.60412 2.44,219 7.41282 2.31947 2.18869 2.02195 
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TOTAL Fg- TTLITY rOD t‘LL YrAPS IS 

1.8S8e,qn 

1.857040 .  
?.R1 191 

2.188A 9 0 

1.92n2q0 
1.77A760 
2.604120 
2.02ïQq0 

1.887740  
3.689870 
2.462390 

3.9460O 
1.521020 
2.412820 

3. 9 10220 
3.162Sq0 
2.3394/0 

FAMTLT sT7F PFDUCTIoN PATF FOP SINIUI ATTOM YrARS TS 

0.020g14 	0.023006 
0.071910 . 0.054425 

—0.01 5 1 9 1 
0.0457A0 
0.020131 

0.00n26q 

0.10iR0 9 
 0.03n400 

0.013600 
0.110q60 
0.064450 
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e(T) 15 

-0.?67580 
0.114646 

-0.472820 

0.0101 8 5 
-0.059q51 
-0.227281 

0.02541g 
0.02414 8 

 0.023910 

0.032563 
0.029470 
0.036906 

- 0.?45284 

0.074.100 
-0.47QQ44 

0.017141 
0.06A811 

_0,20.7, 670 

0.0cin?40 

0.0?Aq26 

0.06(1941 

0.000084 
0.057903 

-0,011171 

-0.164061 
-0.153589 
-0,724917 

0.021795 
0.134553 

-0.103166 

-0.016732 
0,084657 

- 0.0334-A9 

-0.019622 
-0,003575 
-0,082158 

- 0.159264 
- 0.6 0 0 8 5 9  

-0.014471 
0.141224 

- 0.077123 

0.006947 

0.022599 
- 0.009346 

-0.150915 
-0. 8 3705? 

-0.13?655 
0.039275 

0.041845 

- 0.044769 

0.00703q 
0.028054 

n(x) is 

0.009g8g 
0.03 942? 
0.193774 
0.13050 0 

 0.418818 
0.282202 

-0.410221 
0.387104 

-0.278147 
-0.158719 
0.221014 
0.108064 

0.251417 
-0.505644 
0.079016 

-0.10 0 7 5 1 
0.215226 

-0.281141 

-0.847410 
-0.319476 
0.294825 

-0.1045 50  
-0.037198 
-0.30 9 010  

0.071150 

0.10747 9 

 0.2?4197 

0.169-06 

0.400096 
0.?708R4 

-0.214475 
-0.450119 
-0.27 0 808 
-0.184?98 
0.284806 
0.24q496 

0.054209 
-0.3341 92 
0.057571 

-0.117346 
0.080182 

-0.382506 

-0.40 -'827 
0.199 1 72 
0.240717 

-0.18 -,205 
-0.270404 
-0.201413 

0.111975 
0.141169 
0.246626 
0.4064-6f 

0. 1 80325 
0.2 9 1089 

-0.038699 
-0,45404? 
- 0.269046 
- 0.149561 
0.308897 
0.148897 

-0,549679 
- 05928 
0.118708 

-0.014132 
-0.068830 
-0.204473 

0.223445 
0.109481 

-0.054559 
-0.0 9 3962 
0.141938 

0.050145 
0.153635 
0.285798 
0.44sffl-P7 

0.359445 
0.309107 

0.006899 
- 0.364596 
-0.211400 
-0.108717 
0.265724 
0.027601 

-0.667290 
0a-93154 
0.121981 
0.152474 

-0.002928 
0.049753 

0 .1 110 5-  
0.049164 

-0.027024 
0.176121 
0.046889 
0.158949 

0.006624 
0.161569 
0.307690 
0.452659 
0.315561 

-0.20510? 
-0.286q9 
-o. 13908 T 
0.103561 
0.275233 

-0.503924 
0. .09-7 917 
0.073013 
0.31754? 
0.078746 

0.155541 
-0.124876 
0.099271 

-0.232727 
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ACTUAL cIMULATED 	FRROR 	FRAC FRPOR AG P 

FTPTTLITy AT "TTmr 	O 	71F- FrGr - Vrr-TDS = 1 

TH v gum 05 THOgr qTAPTTNG F5RTILITTF5 5ImULATF1 15 .3R4191RF+01 

14 	0.00128265 
15 	0.0053R749 
16 	n.01R9R1n3 
17 	0.04R42R15 
18 	0.091791q5 

0.141140-5 
20 	0.1854R4Ip 
PI 	 0.21449849 
P2 	0.23R96173 
21 	0.247190n0 
24 	0.246P310? 
25 	0.246.7 
26 	0.24?15261 
27 	0.221977A1 
PP 	 0.214443g7 
Pc) 	 0.1907 2921 
10 	0.1801529 
11 	 0.151I-Pq74P 
32 	0.14792344 
13 	0.13496044 
34 	0.12297123 
35 	0.10P98075. 
36 	0.100R917? 
17 	 (1. -OBR93-457 
lp 	0.078553i- 5 
lq 	0.05P2152 9  
40 	0.04R80819 
41 	 0.03347546. 
42 	0.02R397n3 

0.0 0 1PR265 n.00000000 0.00000000 
0.00 53R749 0.00000000 0.00000000 
0.01R9R103 n.00000000 0.00000000 
0.04842835 0 .00000000 0.00000000 
0.0917 9 355 n.00000000 0.00000000 

	

0.1 -411-49 -0- 5--  0.0-0000000 	0.0000-0-0110  
0.14841q 0.00000000 0.00000000 
0.21449869 n.00000000 0.00000000 
0.23896173 n.00000000 0.00000000 
0.2471q000 0 .00000000 0.00000000 
0.246R1192 n.00000000 0.00000000 
0.27476 -9 96( n.00000000 0.0000000r) 
0.2.4215261 n.00000000 0.00000000 
n.22397761 0 .00000000 0.00000000 
0.21444357 0 .00000000 0.00000000 
0.190 7 2923 0 .00000000. 0.00000000 
0.18015259 0.00000000 0.00000000 
0.1 ,,173-R2478 0.0 (1000000 0.00000000 
0.14792344 n.00000000 0.00000000 
0.13496044 0.00000000 0.00000000 
0.12297123 1.00000000 0.00000000 
0.10898075 0 .00000000 0.00000000 
0.10089172 1 .00000000 0.00000000 

 0.-0-88934e7  (1.00000000-  0.00000000 
0.0785 5 315 0 .00000000 .0.00000000 
0.05821529 0 .00000000 0.00000000 
0.04880839 0.00000000 0.00000000 
0.03347546 n•00000000 0.00000000 
0.0281c)703 0.00000000 0.00000000 
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FrDTILITy i\T TImF H or FTAFN VFCTOps = 

ACTUAL gTMULATED 	ERROR 	FPAC ERROR Ar,F 

0.00129 8 28 
0.005721n2 
0. 0 1 9 791 7 9 
0.04948444 
0.0953751p 
0, 143300j4 
0.1 009 49 0 1 
O.22565Q61 
0.24310473 
0.25669047 
0.256095Ï7 
0.24681“? 
0.23909416 
0.230488n7 
n.21 8 26567 
0.200214n9 
0.179971'50 
0.15691971 
0.145494A6 
0.13144064 
0.121216Ï0 
0.109362e,3 
0.0 9 620220 
0.0878560? 
0.078423s0 
0.06150840 
0. 0 4652618 
0.0349564? 
0.0282541 -6 

14 
1 5  
16 
17 
1 0  
IQ 
20 
21 
?? 
21 
24 
25 
26 
?7 
28 
29 
ln 
-;1 
3? 
13 
14 
15 
16 
17 
18 
19 
40 
41 
42 

TOTAL FFPTTLITY in 	.3904559F+01 
AND sqouln RF APP 2OXIMATFLY 	.3:1 03?90F+01 

0.0014031 - 0.00010703 - 0.08.2441 9 9 
0.0057571 5  - n.0000341? - 0.00596266 
0.01951654 0.00025505 0.01200650 
0.14895830 0.00052614 0.01061240 
0.09361152 0 .00176186 0.01847291 
0.14570512 - 0 .00248498 -0.01734107 
0,19162375 - 0.00267394 - 0.01415159 
0.2 2011069 n.00554892 0.02458976 
0.24186821 - 0 .00076349 - 0.0031 4060 
0.25 246446 0.00422601 0.01646345 

n -.--0C-143476 0.01341204-  
0.25212224 - 0 .0055111? -0.02232 930 
0. 24698466 - 0.00709010 - 0.03100076 
0.72819784 0.002?9111 0.00994129 
n.21751879 !1.00074687 0,00342186 
0.19360818 0 .00660591 0.03299425 
O.U272377 
0.1 5 594687 0 .00097286 0.00619975 
0.14905646 -0.00436180 -0.02997914 
0.13495853 - 0 .00151758 - 0.01137271 
0.12251134 n.00068204 0.00554177 
0.10 8 92225 - 0 .0005596? -0.00516416 
o.  -0.048174-32 
0.08846605 - 0 .00060921 -0.00693437 
0.07766487 0 .00075870 0.0096744? 
(1.0767?50 0.0050391 0.09109187 
0.04864341 -n.00211701 -0.04550177 
0.03316035 0.00159607 0.0456 5884 
0.02856915- - 11,0001r7T - 0.01114136 
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I  FrPTILITY AT ITKAr if 0F FTGrN vFrTum -s = 

ACTUAL çpv1111 AM-) 	ERROR 	rRAc FRRn9 AGF 

0.14 9 0 5 333. 
 0.13171202 

0.11 9 2 9 285 
0.10635720 
rf;J1-9)3-4- 6-  
O o nqqQ464Q 

0.07SO4124 

0.0559 5 350 
0.04717646 
0.0124 9 007 

0.0-2 90906 

- 0 .00366972 -0.02541647 
-0.00135936 -0.01042831 
-0.00050424 -0.00424518 
0 .00073610  0.00687344 

-0.004604M 
-n.00462371 -0.05685622 
0.00014340 0.00190725 
0.00656318 0.10515107 
n.0039471? 0.0769066? 

-0.00060421 -0.01894 9 15 
(1e) -0.00106597 -0.01944A11 

TOTAL FF9TILITY  T 	 70496E+01 
AND sHomu RF APQr)OxTMATFLY 	.3(-1 61o67F+01 

14 	 0.00117014 
15 	 0.005190P0 
16 	 0.01 9 45517 
17 	 0.04947561 
19 	 0.(1912915 
1Q 	 0.145359n7 
20 	 0.1904414,4 
21 	 0.22722 
22 	 0.245375ïl 

?3 	 0.251144A? 
24 	 0.255401iQ 
25 	 0.24Q199g1 

0.23372429 
2 7 	 0.225781i4 
PP 	 0.21593170 
?9 	 0.1QpR97r6 

10 	 0.19711- al1 

3] 	. 	o.151927n7 

32 	 0.144393A1 
33 	 0.1303524,6 
14 	 0.119778AI 
15 	 0.10709310 
16 	 0- .0 91604i9  
17 	 0.0 8 1322 79  
1P 	 0.075184A1 
39 	 0.0624164,8 
40 	 0.051323gP 
41 	 0.031 9 95q6 
4? 	 0. 1 2 70227) 9  

0.0014Q320 -n.00032307 -0.27609305 
0.00597477 -9.00079397 -0.15101101 
0.01960050 - 0 .00014512 -0.00746955 
0,04911009 0.00116553 0.02155767 
0.091-1e,475 .0OOT3Yi 0.00149-5-63 
0.14679237 - 0 .00143110 -0.00986039 
0.1 9296599 -0.00252415 -0.01325524 
0.220?4370 1.00699299 0.030730 9 1 
0.2427 9 719 0 .00258795 0.01 0 546 9 ? 

1 .251 5 61 89  - 0 .00041727  -0.00166147 
A.7527646-4 (Y.00113P-5-5 0.0122986T-- 

 0.25 14118 9  -1.00224317 -0.00900268 
0.24575409 - 0.01202980 -0.05147007 
0.22680,139 -O.00101825 -0.00450995 
0.21511084 1 .00052096 0.00241328 
0.1917 9 020 0.00710685 0.03573112 

	

71-auhel39q ---0.033eli3 e. 	 
0.154 6 068 0  -0.00296971 -0.0199012 9  . 
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FrPTILITY AT TimF OF FiGrm VFrTOR5 = I 

ACTUAL MULATED 	FPOR 	FRAC ERROR AC,F 

TOTAL FrPTILITi'  T 	.1819247F+n1 
AND SHOULD RF APDPDXIMATF1Y 	.3 4 2529?F+01 

14 	0.00123441 
15 	• 0.00521746 
16 	0.0186717R 
17 	0.047561Q0 
1 9 	0.0929I6n1 
1 9 	0.1411Q1QA 
PO 	0.191709n9 
21 	 0.224759r■ 9 
?? 	0.248q651? 
23 	0.256954s9 
24 	n.24P66620 
25 	n.2469514? 
26 	0.23190944 
27 	0.216404i- 7 
29 	0.207744nP 
29 	• 0.1 94?6251 
30 	0.191971Ï4 
31 	 0.16042574 
3? 	0.143216 9 2 

0.12 9 062s- 4 
14 	0 .11290277 
35 	0.10092717 
16 	0.09279758 
37 	0.080190Q7 
1R 	0.07091471 
19 	0.05925617 
40 	0.04(1408Q9 
41 	 0.0360314  
42 	0.0258527 

0.00154271 - 0 .00030829 -0.24974904 
0.00607428 -0.00095661 -0.16417585 
0.01949475 - 0 .00092297 -0.0440758? 
0.04752269 0 .0000 3 9 11 0.00092226 
0.09216609 0.000e7092 0.00722574 
0.14637924 - 0 .00498526 -0.03525795 
0.19242257 -0.00071259 _0.00371703 
0.?1967972 0.00607936 0.02704833 
0.24026362 0 .00860150 0.034562 8 9 

 0.249 10325 0.00775134 0.03017792 
0.2012 94-0 - 0 .00146320 -0.0098420 
0.24996638 - n.00701496 -0.00815935 
0.24310251 -0.01129307 -0.04871706 
0.2241700 9  -0.0077659? -0.0398621 
n.21224866 -n.00450458 -0.02168332 
0.1 8 91 5 521 0 .00510 7 30 0.02629072 

 0.1781680r 0.0034+0307. 0.01980023 
0.1526q05 9 0 .00773515 0.04821637 
0.14571091 - 0 .00249399 -0.01741411 
0.12855513 -0.00049259 -0.00384648 
0.11627638 -0.00337410 -0.02 9 88517. 
001038 9 85 8  -0.00297141 -0.02944112 
0.0961 6 321 -n.710- 13656-1 .  -0.0176-84-9 -  
0.08364803 - 0.00345717 - 0 .04311171 
0.07278036 -0.00196614 -0.02631539 
0.05426150 0.00499497 0.0 9 42924 9 

 0.04620992 0.00119906 0.06474669 
0.03169416 0.00439779 0.12198306 
0. (f77-5-786-8-  -0-  .1)0177341 -  
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ACT(1A1 8TMULATED FPROR 	FRAC FPROR AC;F 

IL IlY 	01 	II,MF 4 	OF-  ET G7N WCTO-P-g-  = 

ToTAL FFRTILITY 	 .1741084F+01 
AND SHoOLD RF APPr)OxTmATFtY 	•3773257F+ni 

14 
1 
16 
17 
1R 
19 
2 0 
21 
?? 
? -3 
24 
25 
26 
27 
28 
29 
10 
31 
32 
13 
14 
35 
16 

1R 

39 
40 
4 1 
42 

0.00107679 
0.005p2R -0 
0.01729520 
0.n429Pql? 
0.087318iii 

0.13916396 
0.18669262 
0.22520448 
0.243077qg 
0.25455078 
0.2278-c>17 
0.23q19R10 
0.232?q667 
0.21R1266q 
0.202684A7 
0.18511i4 
0.174 9 8 .9' -17- 

 0..15677843 
0.14826601 
0.124146 0 7 
0.11313044 
0.09699215 
0.0 -8 9019 70 
0.077035n6 
0.06648443 
0.0 5 562055 
0.04636Q -Dn 
0.03451343 
0.027722îl 

0.001945 - 0 .00050266 -0.46681173 
0.00612227 - 0 .00089193 -0.17097903 
0.01924144 - 0 .001946?1 - 0.11253006 
0.04640750 - 0 .00341818 -0.07951221 
0.09051 966 -n.00318164 -0.03642910 
0.14486523 - 0 .00570127 -0.04096802 
0.19042097 - 0 .00172836 -0.01997055 
0.21549137 0.00971311 0.04313017 
0.23600484 0.00707271 0.02909650 
0.24485050 0.00970027  0.03810741 

 0.246-y6818 0.00662118 0.02-619250 
0.24469172 -n.00629342 -0.02639875 
0.23869725 - 1 .00644058 -0.02773043 
0.21992117 - 11 .00479448 -0.02228678 
0.20769300 - 0 .00500813 -0.02470996 
0.18519317 n.00011797 0,00171401 
0.174953-6 n.0001q4-6-7---W;(170-2-75T-EÇ 
0.14959398 0 .00718445 0.04582553 
0.14211087 0 .00599511 0.04016519 
0.12454071 -0.00039374 -0.00317158 
0.11254 7 99 0 .00058245 0.00514845 
0.10078278 - 11 .00379043 -0.03907966 
0.0912399-2-  -700422079 -0.04 74143-6 
0.08082360 - 11 .00378774 -0.04916848 
0.07009200 -0.00160757 -0.05426183 
0.05235367  11 .00326688 0.05873507 
0.04475812 0.00161107 0.03474443 
0.03068440 n.003 8 2903 0.11094313 
0.026- 331 0.0?982880 0.029R96K5 -  
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1 FrPTTLITy AT TTmr h OF FIGrm VrrTORS = 

ACTUAL ÇTMULATED FR9OR 	FRAC FRROP AGF 

0.00160882 
n.00614442 
0.01 8 93885 
0.04522175 
0.0 8 86438 
0.14296465 
0.18790883 
0.21179200 
0123126106 
0.24009143 
0.24166368 

TOTAL rrPTTLITy  T.36862t11E+01 
AND 5 1-10HLO RF ARPDOXIMATFLY 	.34,04 7?1F+01 

14 
18 
16,  
17 
18 
19 
Po 
21 
2? 
23 
24  
P8 
2 6) 
P7 
?f 
29 
10 
11 
12 
13 
14 
15 
16 
17 
3R 
39 
40 
41 
4? 

0.0009250? 
0.005136n6 
0.019240/41 
0.043101 1 1 
0.080868é: 6 
0.112941 7 5 
0.181279n1 
0.215887/40 
0.241050 2 1 
0.24883770 
0.24811419 
0.21644SA3 
0.22497013 
0.21171095 
0.19804178 
0.179989-:2 
.0.16950978 
0.1 5 189176 
0.14392076 
0.12803117q 
0 .1096408 
0.09773991 
0.08751076 
0.07417380 
0.066046A5 
0.053997i- 7 
0.0429159 
0.03185812 
0.025411n4 

-1 .0 0 068300 - 0.73772324 
- 0 .00100746 -0.19612020 
0.00010156 0.0167320 

-0.0021204? -0.04919614 
- 0 .0078-2-5 8 2 -0.096772-6-8- 

 -0 .01002790 -0.07543076 
- 0 .00662980 -0.03657215 
0 .00409540 0.01897007 
0.00978916 0.04061044 
0 .00 8 74627 0.03514848 
0 .00645071 0.02599894 

0.23989A49 -n.00145286 -0.01460319 
0,23380669 -0.00883636 -0.03927789 
0.?1521311 - 0 .00152216 -0.00712250 
0.20277852 -0.00473674 -0.02391789 
0.18090970 - 0 .00092018  -0.0051124o 

-0.001111743 -0.0060021-T-
0.14621447 n.00567929 0.03738990 
0.13864935  0.00527141 0.03662718 
0 .12040 7 38 1 .00762417 0.05954915 
0.10876134 0.00087924 0.00801931 
0.09759317 0.00014677 0.0015016? 
0.0023879 - 0.00272803 -0.0111736-4 
0.07795750 -0.00178370 -0.05101125 
0.06740161 - 0 .00135696 -0.02054542 
0.05044318 0.00355399 0.065 8 1802 
0 •0432 8 2 99  - 0 .00036740 - 0.00856093 
0.02967000 0.00218812 0.06868331  
M26-1-81 -04 - 0 .00076110 -0.030.18406 
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ÇTMULATFD 	FRROP 	FRAC ERROR AGF ACTUAL 

FrRTILTTY AT lImr 	A 	if OF 1-.1(1FN vtulows) = 

TOTAL FFPTILITY Tc 	.1488019E+01 
AND SHOULD RE ARPQ0xImATFLY 	.3 4, 09718E+01 

14 
15 
16 
17 
18 
1Q 
20 

22 
23 
?4 
25 
?6 
27 
?8 
Pg 
10 
11 
lp 
33 
34 

16 
37 
18 
1Q 
40 
41 
42 

0.00099 871 
0.004488q9 
0.0168 8 1i- 9 
0. 0 4529248 
0.07812602 
0.1199011;- 6 
0.16647611 
0.2n5789g7 
0.22509 8 45 
0.23646747 
0.216163g4 
0.23089246 
0 .?16101Q1 
0.20p540i6 
0.191791 , 7 
0.171878AI. 
0.16178011 
0.140519n5 
0.13g788q0 
0.122985i7 
0. 1106133 
0.09135426 
0.08137070 
0.07161011 
0.062502(14 
0.0 5 1 8 244? 
0.04145219 
0.03020617 
0. 0 2479370 

0.0014 8 556 -0.00048682 -0.48741928 
0.00574150 -0.00125491 -0.27957698 
0.01796711 - 0 .00108592 -0.06432720 
0.04323988 0 .0 0 205260 0.04531878 
0.18444368 -0.0-06-T1-67 -0.080-8574 
0.13536271 - 0 .01546115 -0.1 2894866 
0.17792142 - 0 .01144510 -0.06874914 
0.20116442 0 .00462515 0.02247515 
0.22016661 0.00493181 0.02190968 
n.22846310 0 .00800438 0.03184980 

974108 0.00662047 0.02 8 009E7-- 
 0.228 29587 n.00259659 0.01124589 

0.22266814 -n.00656630 -0.03038523 
0.2051077 8  -0.00256762 -0.01267708 
0.19358987 - 0 .00179860 -0.00937791 
0.17267045 0.00120816 0.0069483? 

-0.1-6 2(3 450=7.N.U0-095419 -0.005H9m06 
0.13951969 0 .00099 916 0.00711193 
0.13255 6 60 0 .007?3190 0.05173460 
0.11584888 0.00713629 0.05802564 
0.10467 854 0.00593458 0.05365172 
0.09377645 -n.00242219 -0.02651426 
e.108671 8 d3 =0.0-D136 151 -0.040-39-2-31 
0.07513855 - 0 .00152822 -0.04926967 
0.06511062 -n.00260777 -0.04172249 
0.04866 962 0.00315490 0.06087477 
0.04162066 -0.00016 8 27 -0.00405934 
0.02854 8 27 0 .00165810 0.05489241 
0. 0 7 5 0 4 5-27-= 0 .00025T-57- -0.0101465-8 
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ACTIJAI qIMULATFD FPROR 	FRAC ERROR Anr 

FFPTELITY AT TIMF 	7 	OF t1W-M VFCTURS = I 

TOTAL rr9TILITY  T 	.1132126F+01 
ANo gRonn RF APPoOYTMATFIY 	.3444q16F+01 

1/4 	 0.00 70,1no 

0.0041794,9 

16 	 0.01640145 

17 	 0.04146224 

18 	 0.0P20382A 
1 9 	 0.11364174 

PO 	 0.14146756 

?I 	 0.179P9624 

?? 	0.204073n5 
23 	 0.210568(4.7 
24 	0.211556q2 
25 	0.20541875 
26 	0.1 94436(3 1 
2 7 	 0.18335Q46 

?8 

 
0.161417  

?9 	 0.15578279 

10 	 0.14525011 
31 	0.1240267  
3? 	 0.120 8 63n7 
13 	 0.10Q87qe,2 

34 	• 	0.097940(12 
3q 	 0.0871021 
36 	 0.074072g9 

37 	 0.06510 2 03 
18 	 0.05757g01 
1Q 	 0.04617012 
40 	 0.036370 8  
41 	 0.02689594 
4? 	0.0215C)qq 

0.00110146 -n.00044717 -0. 1322'57266 
0.0050 8 315 -n.00070148 -0.1606??97 
0.01607104 0.00013241 0.020264 8 5 

0• 01 8 89 2 79  n.00256945 0.061970 8 5 
0.07q72649 0 .00631179 0.07691712 
0.12091147 -0.00726973 -0.063970 59  
0.1 5 891092 -0.01546337 -0.10778301 
0.1800896? - 0 .00019317 -0.00107492 
0.1 9742689 n.00664616 0.03256756 
0.20479923 n.00576923  0.02739836 
0. 2 058086R 0.(Y0.574815 0.02717e-7-0 
0.20465623 0.00076251 0.00371207 
0.19971775 -0.00528082 -0.02715955 
0.18404707 -1.00068761 -0.00375007 
0.17391605 -1.00479288 -0.02833623 
0.15511473 n.00066806 0.00428838 
0.14617640 -0.0009262-'9 -0.00721 
0.12530 5 91 - 0 .00127894 -0.01031182 
0.11921110 0.00165197 0.01366811 
0.10464726 1.00523137 0.04761041 
0.09459245 0 .00134838 0.03418775 
0.0 8464451 n.00245800 0.02821960 
0.07-A10621 - 1 .,-D 0 4n162 -0.057154-T8  
0.06796232 - 0 .0 0 2859 3 9  -0.04392108 
0.0589727 -n.00140926 -0.02447563 
0.04405737 0.00211275 0.04576010 
0.03758866 -0.00121858 -0.03350489 
0.0257Q275 1 .00110319  0.04101714 
0. 1 2251867 -0.00094312 -0.04367186 
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ACTUAL gimULATED ERROR 	FRAC ERROR AC,F 

FrRTTLITY AT TImr 

TOTAL FFPTILITY lc 	.2786129E4-01 
AND SiAOULn RE APR -->OXIMATFLY 	•309 3 8 53E+01 

14 
15 
16 
17 
18 
19 
20 
21 
?? 
23 
24 
25 
P6 
27 
?P 
?g 
10 
31 
3? 
33 
14 
35 
16 
37 .  

3 9  
4 0 
41 
4? 

0.00097815 
0.004640 7 6 
0.01652825 
0.038824î7 
0.0722740 
0.10694616 
n.1326444.9 

0.16115440 
0.17507406 
0.189437A1 
0.1 9 3 9 23 -g 

0.00121449 -n.00023614 -0.24116974 
0.00465822 - 0 .00001745 -0.00376041 
0.01440913 0 .00211912 0.12821196 
0.03448081 0.00434334 0.11187198 
0.067-5493R n-i,-00477512 0.06518001 
0.10872796 - 0 .00178160 -0.01665881 
0.14290166 . -0.01025697 -0.07732661 
0.16119885 1.00015555 0.000 96402 
0.17612547 - 0 .001050 5 1 -0.00600036 
0.18283761 n.00660000 0.03483998 
0.18197909 0. 0 -094442 0.05128014 

0.182611A9 0.18268236 -n.00005067 -0.00027745 
0.176029A1 0.17809098 -0.00206138 -0.01171039 
0.15866943 0.16396171 - 0 .00529428 -0.03336672 
0.15264086 0.15454055 -0.00189 969 -0.01244546 
0.144381 9 2 0.13789 8 28 n.00648164 0.04490618 
0.11811 -25 -1-;1-2992771 - 0- .0T741164-7- - -0:1?1892U7 
0.11722756 0.11146 994 0 .00575761 0.04911486 
0.101412ng 0.10567644 - 0 .00426435 -0.04204971 
0.094063 1 2 0.09197425 0.00208887 0.0222 11711 
0.087R3118 0.08308100 0.00475038 0.05408523 
0.07135547 0.07451452 - 0 .00315905 -0.04427204 
0.06859841 0.0688-95-9 0  -0.00029747 -0.00433642 
0.05513250 0,05957061 - 0 .00443810 -0.08049881 
0.04 9 05642 0.05152811 -0.00247168 -0.05038451 
0.0423g05 0.03856708 0.00382347 0,09019617 
0.02875401 0.03101956 - 0 .00428555 -0.14904195 
0.02639477 0.0 2266869  0.00172608 0.141167Pn 
0.017362-il 0.0168-1. -0.00259470 -0.14944604 
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FFPTILITY AT TTmF Or EIGFN VFCTOPS = 1 

ACTUAL ÇTMULATEO 	ERROR 	FRAC ERROR AGP 

TOTAL FrRTILITY lc 	.?3p53F4-01 
AND gHouLn RE ApPnoximATFLy 	.27qoRAgE4.01 

14" 
1 5  
16 
17 
10 
19 
20 
21 
2? 
23 
24 
?5 
?6 
27 
28 
29 
10 
31 
12 
13 
34 

16 
17 
1P 
19 
40 
41 
4? 

0.00096116 
0.0046P14 
0.015727qP 
0.03666979 
0.069254e,P 
0.1051669 
0.14171441 
0.15035173 
0.15949674 
0.1747211? 
0.1812441-7 
0.17502772 
0.1637327P 
0.151313 7 0 
0.14?10813 
0.1272 9 471 
0.1122 8548 
0.0 9 969976 
0.09064314 
0.08223678 
0.07406745 
0.06735227 
0.058585 -6 . 

 0.05243475 
0.04235610 
0.034460,4 
0.02607576 
0.02035015 
0.01498 195 

0.00112651 - 0 .00036515 -0.379830 9 5 . 
 0.00401381 -n.00013027 -0.0270139 0 

0.01374137 0 .001906?1 0.12620819 
0.03157180 n.00509599 0.11896969 
0.06134761 0.0-0596-76 0.0S5?9470 
0.10507383 n.00009276 0.00088204 
0.13791455 0.00580007 0.04035261 
0.15295052 - 0 .00259879 -0.01728472 
0.16510252 -0.00560578 -0.01514667 
0.17203059 n.00269073 0.01540013 
0.17182/61 0.00946650 0.05164649 
0.17158020 0.00343 952 0.01965129 
0.1 6670770 -0.002 97542 -0.01817247 
0.15283117 - 0 .00151747 -0.01002864 
0.14258657 -0.00019843 -0.00280216 
0.12779720 -0.00050249 -0.00394741  

:n.12001484 -n.0077913 -0.06883671 
0.10359764 -0.00189838 -0.03910139 
0.09613012 -0.00548678 -0.06053155 
0..08131976 0 .00091703 0.01115106 
0.07155 891 0.0005085? 0.00686559 
0.06653961  n.000 8 1266 0.01206574 
0.06121440 - 0 .0 (1232891 -0.044B733n 
0.05218669 0.00024757 0.00472144 
0.04450038 -0.00222428 -0.052513 9 3 
0.03381 676 0 .00064350 0.01867599 
0.02925678 -0.00210151 -0.00061362 
0.02018162 0.00016854 0.00 028179  
0.(f1-8222-16 -n.0i1123261 -0.21565727 
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I n ErPTILITY AT lump' 0-0E- FTC-IrN - VrrT O PS = 

ACTUAL MULATED FPROR 	FPAC FRROR AGV 

1- 0TAL FrRTILITY T- 	.2447947E+01 
AND co-1011U) RE APP'DOXTMATFLY 	.2547551E+01 

14 
15 
16 
17 
1P 
1Q 
PO 
21 
22 
23 
24 
?5 

?7 
?P 
29 
10 
11 
12 
11 
14 
lq 
3A 
37 
lq 
lq 
40 
41 
4? 

0.001106/e0 
0.0050507P 
0.015R1qr:.P 
0.03661 82? 
0.0655247Q 
0.0969831- Q 
O. 12641n7 
0.156466i- 2 
0.1549490.1 
0.15q4671R 
0.171q3A-ïl 
0.17163112 
0.1625?2 -i4 
0.1490191 
0.137?9qi9 
0.12101513 
0.111157i 
0.0 9 19037? 
0.08A9R7p1 
0.074691 6 6 
0.0671 6 9i- 0 
0.0551293A6 
0.051 987 87 
0.04472291 
0.039115A1 
0.010901t7.1 
0.02455662 
0.016877Q0 
0.0118114.4 

0.0 0 14633 -0.00043993 - 0.3976231n 
0.00522378 - 0 .00017350 -0.03415457 
0.0134711? 0.00214845 0.148452 25 

 0.02937 417 0.00724405 0.1 9782635 
0.010125o 0 .004512?9 0.06886386 
0.10531394 - 1 .00813075 -0.08589890 
0.13780042 - 1 .01131935 -0.08949441 
0.14920286 0 .00726326 0.04642066 
0.15865210 -0.0037022 9  -0.02189348 
0.16638137 -n.00791402 -0.04994101 
0.1g-A15 -8  0 .00270305 0.015f5(66 
0.16522184  0 .00640949 0.01734451 
0.159p?417 1 .00269798 0,01660066 
0.14544860 0.00257091 0.01736A86 
0.13402651 0 .00126868 0.02180771 
0.12104 8 45 -0 .00003312 -0.00027367 

1 TO-7087 -0.0-619-135-27-0. -CTI72-1-455- 
 0.09812602 -0.006 22210 -0.06770453 

0.08753179 -/.00054398 -0.00625147 
0.0 7 181 9 80 0 .00287186 0.03844948 
0.06560743 0.00156168 0.02324990 
0.05991189 -0.00161824 - 0.02776010 
0.05-446-2T7-z-0ra-0 -2-47-42c) -0.047 -9167 
0.04552183 -0.00079890 -0.01786327 
0.03 8 37815 n.00073746 0.01885331 
0.02985602 0 .0010455? 0.03381387 
0.02601106 -0.00147444 -0.06004250 
0.01821948 -1.00134168 -0.07949378 
0.017-02628 - 1 .06119464 -0.2-306-34. 
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rrpTILITy AT TP,AF 	11 ôr E/Grm VFCTORS = 
TOTAL FFPTTLITY Tr' 	.?401225F+01 
AND SHOHLD BF APPPDXIMATFLY 	.?40 890?E+01 

AGF ACTUAL qTMULATED 	FRROP 	FRAC FRROR 

14 	 0 -0 0 11300 g 
15 	0.00564121 
16 . 	0.01666620 
17 	0.03745540 
1R 	0.06401004 
19 	0.09137526 
PO 	0.116096P7 
21 	 0.130696Q2 
?? 	0.166194a5 
23 	0.15936474 
P4 	0.16253206 
25 	0.16900445 
26 	0.16630106 
27 	0.148161n2 
?R 	0.1395301R 
29 	0.12269720 
10 	0.111281 07 
31 	 0.092865e, 7 
3? 	0.08P6544 0  
33 	0.07219745 
14 	0.06504209 
35 	0.05665423 
36 	0.04840844 
37 	0.04242513 

0.036447n5 
30 	0.020761n1 
40 	0.022303,P 
41 	 0.01599049 
4? 	0.01•A77e,? 

0.00169167 - 0 .00055178 -0.48406455 
0.00548152 0.00015971 0.02811146 
0.01344 5 60 0 .0 0 1 22069 0.19124578 
0.02851871 0 .00893669 0.73850560 
0.06041058 -0-.003 -8016 0.05593358 
0.10650h26 -0.01513100 -0.16559191 
0.13903 9 81 - 1 .02294294 -0.19761895 
0.14858319 -1.00888637 -0.06361186 
0.1 6 6 8 2363 0 .00 917171 0.05618691 
0.16507567 - 0 .00571091  -0.03583558 
0.16781?69--1.00529971 -0.03260711 
0 • 16141q66 1.00556479 0.03P9?6 9 1 
0.15767149 0.00863248 0.05190782 
0.14287631 0 .00528471 0.03566871 
0.13092034 0.00860984 0.06170196 
0.11864618 0.00405161  0.03302118 
0- .1T-067429 0-.70-0060961 0.00547817 
0.09575769 -0.00288701 -0.03108819 
0.08171538 -0.00106089 -0.01283522 
0.06768220 0.00451525 0.06254032 
0,06215249 0 ,00359050 0.05444854 
0.05712513 - 0 .00047090  -0.00831185 
0, -(-)3T5?940 -0.00303096 -0.06249611 
0.04259115 -n.00016582 - 0.00300840 
0.03576644 0 .00068061 0.01867402 
0.02820164 0.00155919 0.05239710 
0.02474153 - 0 .00243815 -0.10931735 
0.01741641 - 0 .0014459?  -0.09042394 
n.0-1666427 -1.00-478666 -0.402'99803 

-436- 



ACTUAL f‘IHLATEO 	FRPOP 	FRAC FRROP AGF 

FvPTIL1TY /0.  11MF 	1? OF FIGFN VFC11ffl- --2 

ToTAL RPPTILTTY 	.7310 8 01F+01 
AND 5 1AntiLD RF APPnOXIMATFLY 	.260408F+01 

14 
15 
16 
17 
18 
1 9  
70 
21 
PP 
71 
24 
75 
26 
P7 
78 
79 
10 
31 
1? 
13 
14 
15 
36 
17 
18 
19 
40 
41 
42 

0.00175 859  
0.005815/47 
0.0193510p 
0.040431Q9 
0.06171961' 
0.088591 .'6 
0.108179q4 
0.129218 
n.150440,9 
0.17189825 
0.161805n4 
0.15823p00 
0.16079301 
0.15797101 
0.13 9 07795 
0.12261 13  
0.10-92 
0.09088777 
0.081556?7 
0.0673 9 788 
0.05888348 
0.05154171 
0.0437281/-  
0.0376826p 
0.034080i■ 4 
0.02672801 
0. 0 2027 8 8? 
0.014447 .14 
0.0117741 9-  

0.0 0 18275? - 0 .00056891 -0.4520356? 
0.00568127 0 .00015470 0.02642516 
0.01177060 0.00608048 0.11421926 
0.02738440 0 .01304749 0.32270796 
0.0-597-69H( 0.00-444976 0.06981341 
0.10665652 - 0 .01 8 06576 -0.203916 9 8 
0.13884275 - 0 .03066292 -0.7 8 3443 9 3 
0.14638255 - 0 .01814402 -0.14148649 
0.15141402 -0.00297373 -0.01976684 
0 .16214826 0.00974999 0.0 5671956 
0.1-65T-067-0 -0.00110166 -0.00794640 
0.15995522 -0.00171772 -001085217 
0.15387181 0 .00641971 0.04004674 
0.11878995 0 .01418198 0.09770968 
0.12654346 0 .01753449 0.09017567 
0.11508651 0.00757472 0.06137060 
0.1-071-446-8- 0 -.--0T213631 0.0-195487A 
0.09220477 - 0.00131700 -0.01449037 
0.07889625 0.00766002 0.03261575 
0.06101654 0.00438115 0.06500718 
0.05866657 '0 .00021 7 17 0.00368804 
0.053 8 1527 - 0 .00079406 -0.00549224 
0 48 r1 9 61 -=-0.00439111 -0.100422L'O 
0.03911224 - 0 .0016496? -0.04377676 
0.03796050 0 .00111954 0.03285045 
0.0261 8 055  -n.00015755 -0.00581614 
0.0237717 6  - 0 .00799294 -0.14758944 
0.01654473 - 0 .00709679 -0.14517754 

-0.6-04q1960 -0.417352P4 
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ACTUAL çTMULATFD 	FpRoR 	• FRAC FRPoR AGv 

Fr9TTLITY AT TTmr - 0E - ET-GrM VECTORS = 

TOTAL rrPTTLITY 	 .2131060F+01 
AND 5MOULD RE APPnOXImATFLY 	. .2 160408E+01 

14 	 0.001?S817,.Q 
1 5 	 0.00 	3 ; f7  
1A 	 0.01935108 
17 	 0.040411(19 
18 	 0.0A1719K,1 
19 	 0.088s9176 
PO 	 0.10817984 
21 	 0.129238g3 
PP 	 0.150440 9 9 
23 	 0 .1 7 1 898 ") q 
24 	 0.161805(i4 
Pg 	 0.15823800 
2 6 	 0.16029301 
27 	 0.15297101 
2R 	 0.139077Q5 
29 	 0.12261173 
10 	 0.1 -0928698 

11 	 0.09088777 
32 	 0.0815 5 6 , 7 
33 	 0.06739708 
14 	 0.058881 6 8 
35 	 0.05154171 
36 	 0.04372810 
37 	 0.037682A2 
18 	 0.03408004 
19 	 0.02622801 
40 	 0,020278pp 
41 	 0.01444704 
42 	 0.01127419 

0.00173154 -0 .00047295 -0.37578140 
0.00570417 0.00013110 0.02250067 
0.01349502 0,00585605 0.1026215 5  
0.02623808 0.01419380  0.35105461 
0.0 5 5260R1 (1,o09458811 0.13275e3 
0.10131907 -0.0127?787 -:0,14366900 
0.11614706 - n.02 7 96 7 22 -0.25852526 
0,14697715 -0.01873862 -0.14612314 
0.15547241 - 0 .00503211 -0.03344925 
0.16333 9 44  0 .0085588?  0.04979002 
0.16-57161(5 -0.00155871 -0.009515E -6 
0.16012835 -0.00189015 -0.011946P6 
0.15490119 0.00539183 0,03161736 
0 .1 4 1 5 9236 0.01117956 0.07438988 
0.12823 0 08 0 .01084787 0.07799848 
0.11457522 0.00803601 0.06554058 
0,1 -0 -6-9-77-63 0.00-2TT116 0.0-71n73q 
0.09241088 -0.00154311 -0.01697819 
0.08084573 0,00071054 0.00871227 
0.06579787 0.00160001 0.02173979 
0.06007901 -0.00119515 -0,02030021 
0.05432548 -0.00078427  -0.01464803  
6. -n-47q7971 - 0 .00385142 -0.08907621 
0.03876712 -0,00108450 -0,02877986 
0.03283997 0.00124007 0.03618700 
0.02627659 -n.00004858 -0.00185218 
.0.022 80535 -0.00252653 -0,12458968 
0.01607364 -0.00162570  -0.11252114 
0.01578524 -0.00451085 -0;.-4ffl19,20 
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ACTUAL gIMULATED 	ERROR 	FRAC FRROP A5 F 

FrPTILITY AT TTMF 	1? 	 OF FIGE-N vErro- 

TnTAL FFRTTLITY  I 	.2329979E+01 
AND SmnULD RF APPPDXIMATFLY 	.2160408F+01 

14 	0.0012589 
15 	0.00581547 
16 	0.01935108 
17 	0.04043109 
18 	0.061719A1 
19 	0.08859126 
20 	0.108179(14 

0.1282383 
?? 	1,15044079 
23 	0.17189825 
24 	0.161 -  
?5 	0.15823800 
76 	 0.160291o3 
2 7 	 0.1529713  

0.139077(15 
?g 	0.12261121 
10 	0.10928-008-  
-11 	 0.09088777 
1? 	0.08155627 
13 	0.067397n8 
14 	0.05888368 
35 	0.05154121 
16 	0.04172810 
17 	0,03768?A2 
18 	0.034080n4 
19 	 0.026?2801 
40 	0.020278q2 
41 	 0.014447n4 
4? 	0.01127419 

0.001 9 7647 - 0 .000 4,1789 -0.49092830 
0.00681936 -n.00100389 -0.17203229 
0.01581133 0 .00351975 0.18292248 
0.02812069 0 .01211119 0.29954556 
0.05A-14006- iv..0-0517 9-57r 0.04425-60-  
(1.1012408 -P,01151282 -0.15275573 
0.13019791 -P,02201808 -0.20393218 
0,14119941 -P.01296088 -0.10106851 
0.15414809 -0,00390779 -0.02597571 
0,16379825 0,00810000 0.04712090  

5-82428 -3-0-?01924--0.0173771?- 
 0,15927430 -0.00103630 -0.00654899 

0.15464091 0,00565212 0.03526118 
0 „14176439 0.00920754 0.0601910? 
0.13151125 0 .00754670 0.054 2623 9 

 0.11q02809 0 ,00758314 0.06184706 
p.114- 5r7 0;-00`11YMI -0-;047 ,14541- 

 0,08956199 0 ,00132578 0.01458706 
0,07987190 0.00168417 0.02065286 
0.06741393 -0.00001604 -0.00023803 
0.06228542 -0.00140174 -0.05777049 
0.05919935 -P.00184814 -0.0345180? 
0.6473P649 -0.00199819 -0.08228508 
0,03997224 - 0 .00088962 -0.02360826 
0.03430067 -1.00022061 -0.00647379 
0,02690077 - 0 .00067277 -0.02565069 
0.02193227 -0.00125349 -0.06181100 
0,01489360 -0,00044565 -0.01084597 
0,0-142659 -0.00165220 -0.32-37/9-3ThI- 
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ACTUAL MULATED 	FRROR 	FRAC FRROP AGF 

FFPTILITY AT TIMF 	1? e OF FIGFN VECTORS = 

TOTAL FPRTILITY 	,2128504F+01 
AND qqquLn RF APPoOXIMATFLY 	.2160408E+01 

14 
1 5  
16 
17 
IR 
14 
?0 
21 
?? 
23 
?4 
25 
26 
?7 
28 
?g 

31 
1? 
13 
34 
15 
16 
37 

39 
40 
41 
42 

0.001?qqgg 
0.00581547 
0.014151n8 
0.040431q4 
0.06171961 
0,n8R541,6 
0.108179q4 
O .12 8 218 ,7.1 
0.150440 .>0 
0.171890 .'5 
0.161805ÏS4 
0.158238n0 
0.160243n1 
0.152 4 71 0 1 
0.134077g5 
0.122611%3 1 
0.100?80(18 . 

 0.09088777 
0.0 8 155627 
0.067397Q8 
0.05888348 
0,05354121 
0,14172-810 
0.037682A2 
0.034080n4 
0.026228n1 
0.020278p? 
0.014447 .:)4 
0.011?741 4  

0,00144224 - 0 .00068365 -0.54318491 
0.00645364 -0 ,00061817 -0.10593304 
0.01575472 1 ,00359636 0.1858479 9 
0.03061904 0.00979284 0.24220594 

 0.0-60-190-0-5-- 0.00-3-32-9-çg-  0.052-2535-5 
0,09766204 - 0 .00907079 -0.10238919 
0.12548271 -0.017 80287 -0.16456736 
0.1429 5 217 -1,01471364 -0.11473649 
0.15404540 - 0 .00360511 -0.02396374- 
0.16054925 0 .01129900  0.06573076 
0.1-6-5-9-61 -4-g -(1 .-0 -C215646 -0.0131647 ,T 
0.16271799 -0,00447949 -0.02831173 
0.15810055 0 .00219247 0.01367791 
0.14554351 1 .00742842 0.04856066 
0.1314 7 878 0 .00759917 0.05463967 
0.11455011 0.00806110  0.06574520 

 0.101q7870 n,0071-0228 0.0668211-4 
0.08767531 1 .00321246 0.03534540 
0.0q130037 0,00025589 0.00313760 
0,06445953 -0.00206165 -0.03058918 
0,06284414 - 0 .00346046 -0.06725900 
0.05414634 - 1 ,00060517 -0.01130296 
A- .0467 ,10-74.- - 0 ,100302244 -0.0641176r 
0.03978056 -0.00209795 -0.05567413 
0,01448349 -0.00040344 -0.01183814 
0,02581934 0,00040867 0.01558150 
0.0?047632 - 0 .00019750 -0.00973943 
0,01427472  0 .000173?? 0.01198914 
0.01474062 -0,00346623 -0.30744315 
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2.4 Fertility Profiles  

For an overall perspective on the change in 

fertility over time, a modified version of the SYMVU program 

for profile plotting was used with both actual data, and 

with simulated values of the fertility. 

The program SYMVU as modified at Queen's has 

been further modified for this project to give plots with 

time Scale increasing from front to back, and age scale 

increasing from left to right. Programme 2.5 is a listing 

of the program using SYMVU to plot fertility from actual 

data for ages 14-42 over the years 1958-1970; Program 2.6 

is a listing to plot fertility using Simulated  values  over 

the same period. 
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t\CCT-MUM,VF- RNER,TIMF -160 
**** ,1.********************e**************************************** 

PPor,DAm 2. 	: PLOT 
r- 

****** * ***** * ********** * *>*************************************** 

3jO13 PLOT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
COMPILE MY/DATA FORTRAN LIBRARY; 
DATA 

3DATA FILES 

3REMOVE MY/DATA FROM PACK; 
REMOVE MAIN FROM PACK; 
END JOB 
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****1.************ 41. *******11-************.u.************************** 

RROGnA>d : "").q 	 • 
TTTL 	PI nT 
PUPP.)qF : PLOT FFPTTI TTY ')ATA 
I-1AT A 	; PPOGP 	7 : glPFAC.F 
nUTPIIT 	cIIPFArE Di. or 	 • 

*************************›*****************************.********** 

cnSFT FP AR TF 

	

1 	 Ç1JRP1LJT NF-  nnTA(X TR IC, T c") 
****** 41:******************e*************************************** 

THTS POUTTNr IS USED TO CRP:ATE A PLOT OF FA ON  THE  
C11LC1MP PLOTTFR FOR ,■ GFS 14 TO 42 AND YEARS 19 5 R TO 197n 

***************************************************************** 

	

2 	 PFAI 	(1 -30) 
`TÇFT °WM 

PFAI. FRAP (1 9  17) ,FT (14) 
'POP OWN 

	

4 	 IF (TP.MF.1) GO To 1' 1  
PEA , 1?..10r1) (FRAR ( T9 	9 T=1951) 9,1=1 9 17) 

	

e, 	1no FOPI - T (4r17.7) 

	

7 	 PEAn (q, 101) (FT (I) T -•=1. 14) 
ifli FOR^1 7  T (RP in «,q) 

ronrr1NuF 
F'  

	

11 	 xY=FT(TR)/1.qqRhS 

	

12 	 no ?; T=10Tr 

	

13 	 K-1+14  

	

14 	 ( T)=EPAP (1<,l..) "XX 

	

15 	 (- nu T TNUF 
RFTUrmq 

	

17 	 ENn 

Feqn 
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****************************************************************** 

DATA FnP 
pRnr;PAM  2 . 5 	PLOT 

**********************************>******************************* 
FrPTILITY FROM VTTA1 

13 ?c) 2 2 

30.0330.0 7 • 0 
0.0000000F nn 
0.0000000E  00 
0.0000000F no 
0.742081F-05 
0.1726509E-01 
0.1711888F 00 
0.2r)15967F 00 
0.211A94 8 P no 
0.151166 5F 00 
0.104q548F 00 
0.q04110?F-01 
0.1298592F-01 
0. 7') i1c)(-, 0E-03 
0.0000000 1:-  00 
0.0000000E  00 
0.00000 0 0F 00 
0.2?nA27 9F-03 
0 ..4878748F-01 
0.211418 8 F 00 
0.2482604F On 
0.13027E  00 
0.1346632F on 
0. 9 141513P-01 
0.355923F-01 
0.647194F-02 
0. 2 818371P-03 
0.0000000F 00 
0.0000000E  00 
0.0000000F  on 
0.12710-02 
o.q110671F-01 
0.2371737E 00 
0.2401407r 00 
0.178q046F 00 
0.1220511E  00 
0.779653AF-01 
0.2818455P-01 
0.3124505E-0? 
0.1e%?r607E-03 
0.0000000r 00 
0.0000000E 00 

STATTSTICS DATA 

4.0 
0.000 0000 F_ 00 
0.0000000E 00 
0.0000000F 00 
0.1634Q?77-03 
00414777E-01 
0.?0Qq979F nO 
0.?4747P2F no 
0.18 0 2q .-  00 
0.116698F 00 
0.8492q?9F-01 
0.1700?78F-01 
0.7232107E-02 
0.4042918E-03 
n.0000000F 00 
00000000E:  00 
0•0000000F no 
0.1024708F-02 
0.9214234P-01 
0.2116796E 00 
0.2153446E 00 
0.17q4466F 00 
0.1217132E:  00 
0.7162139F-n1 
0. 3062474E-01 

 0.16 41 674F-02 
0.2Apq431F-03 
0.0000000E  00 
0.0 0 0 0000 1:  n0 
0.0000000E  00 
0.q147177F-02 
0.1400929r no 
0.2453404F on 
0. 2 2 7 3017E nO 
0.12348P 00 
0.10 8 16q3E 00 
0.57 7 7969r-01 
0. 1 Pq4110E-01 
0.16?7151E-02 
0.0000000E  00 
0.0000000E nO 
0.0000000E 00 

- 1c)55 TO 1 9 7 0  
11  

20.0 
0,0000000E  00 
0.0000000E  00 
0.0000000E  on 
0.1006141P-02 
0,g77Rns4F-01 
0.2266342E  cm 
0.7169086E  00 
0.1809314E 00 
0.127P709r 00 
0.7790750E-01 
0.1078149F-01 
0.346911 6F-02 
0.1762484r-03 
0.0000000E  00 
0.0000000E  00 
0.0000000E  00 
0.5051389F-02 
0.1379995E  00 
0.2425612E  00 
0.2238681r 00 
0.1525666E  00 . 
0.1124704r 00 
0. 6 127410P-01 
0.2014161F-01 
0.170781F-02 
0.0000000E  00 
0.0000000E  00 
0.0000000E  00 
0. 7 8860E-04 
0.1881900E-01 
0.1840963E  00 
0.7449550E  00 
0.2128390 1  00 
0.1468166r 00 
0.1001365E  00 
0.4844318F-01 
0.1211527r-01 
0. 4)927683r-03 
0.0000000E  00 
0.0000000E  00 
0.0000000E  00 

I 	 O 

0.0000000E  00 
0.0000000E  00 
0.0000000E  00 
0.4942421F-02 
0.12 8 7903F 00 
O.24621 8 8F 00 
O,2169p45 1: 00 
O.155239 6F 00 
0.1152725E  00 
0.624709E-01 
n.2018753E-n1 
0.1403077E-n2 
0.0000000E 00 
0.0000000E  no 
0.0000000E  on 
0.203375?F- 0 4 
0.1Q62170E-01 
0.1777333E  00 
0.24A7651F 0 .0 
0.2067142E  no 
0.1484947E  00 
0.1016606E  00 
0.4957511P-01 
0.1207764P-01 
0.791959qp-03 
0.0000000E  00 
0.0000000F no 
0.0000000E  00 
0.149189 1F-03 
0.480659pp-01 
0.212 8 937E  00 
0.24q11ÇF 00 
0.1893021F 00 
0.1319506E  00 
0.88?6882r-01 
0.332249gr-01 
0.6617039E-02 
0.2283992p-03 
O .0000000E  00 
0.0000000E  00 
0.0000000E  no 
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0.'3 0 40482F-nci 	n.101q7q2F-04 	0.124006F-03 	0.12A9201F-0? 
n.c-20nr- O? 	0.1Q149qqr-01 	0.4037Q23r-n1 	(1.9124q211-ol 
0.14noqq6F no 	0.1p47297r 00 	0.220A19hr 00 	0.21767q1F no 
0.20974F 00 	0.2q037q4F 0 0 	0.?41?q87r 00 	0.2317q41r 00 
0.22q1411r  no 	0.2133900F 00 	0.195- 7424F 00 	0.17qQq7r no 
0.1'534150F 00 	0.14224q1F no 	o.1104606F oo 	n.1?n464?F nn 
o.inqQ4?4F no 	0.91053q7r-n1 	0.nq 8(1458r-01 	0.76A7?02F-01 
0.20Acm7F-01 	0.4ç48723F-01 	0.341768p_01 	0.2762331r-01 
0.1001264F-01 	0.1140 5 61F-01 	0.708q640r-O? 	0.28127g6F-02 
0.1 6 1 6 0q1r - O? 	0.q?1447(4F-03 	0.261Ç624F-01 	0.1?Qq?flcu- _(13 

0.0non000F nn 	0.nonnoonF 00 	n.nonnonnw 00 	0.0000000E no 
0.0000000r nO 	0•nnn0nonF no 	0.0000000F 00 	0.0000n00E no 
0.0n0nnO0F on 	0.0n0nO0n 7  00 	0.0000000F 00 	0.0000000F 00 
0.232ç192F-04 	1.1A4610qE-03 	0.1154704r-02 	0.512?337P-0? 
(1.1919059F-01 	0.48 8 2310E-01 	0.Q206295F-01 	0.14144?0r 00 
0.179300r 00 	0.22422qgr. 00 	0.2421390r 00 	0.2470324F 00 
0.20340P 00 	0.24q9 021F 00 	0.230641 8r 00 	0.2p780S4r 00 
0.21282F 00 	0.196273qF 00 	0.1846426r 00 	0.1498247r 00 
O.1424794F 00 	o.120633F 0 0 	0.1172121r 00 	0.10q6809E 00 
0.921É, 968F-01 

 
0.g025026F_-01 	0.7419106r-01 	0.6, 1qQ1SOF-01 

0. r)0h4670E-01 	0.1146531F-01 	0.2666571r-01 	0.1807094r-01 
0.1071283F-01 	0.6116446F-02 	0.3089603r-02 	0.12q949Rr_02 
0.q44qA01E-03 	0.P1097q0E-03 	0.1840822F-03 	0.0000000r 00 
0.0000000F 00 	0.000 0 000E 00 	o.ononnooF oo 	o.onn0000PI no 
o.on00000F no 	0.000n000F no 	o.noonnoor oo 	o.00nononF no 
o.noon000F oo 	n.nnonoon 00 	0.0000000E 00 	0.3916497F-04 
0.1471253F-03 	0.1234g30r-02 	0.5219840r-02 	0.1867957-01 
0.47qP16SF-01 	0.q?P7566-01 	0.141430r 00 	0.1917Q0Or 00 
0.224 8 29F 00 	0.24P96Q0E 00 	0.269618r 00 	0.2407700F no 
0.2470545F no 	0.21190A2F 00 	0.216494r 00 	0.207 0 300r 00 
0.1q41436r 00 	0.1 0 20471r 00 	0.1604927r 00 	0.141?767r 00 
0.1281160F 00 	0.1129494F 00 	0.1009691r 00 	0.9?83632F-01 
0.q0??434F-01 	0.70q41q3F-01 	0.q928110E-01 	0.4942q5 1 -01 
0.360q700r-01 	0.2q86606F-01 	0.1796186r-01 	0.101984gr-01 
0.qQ11694P-02 	0.2q02867r-02 	0.159729SF-02 	0.7027730r-03 
0.23QP0Q2F-03 	0.1q1 6 321W-03 	0.000000 1W  00 	0.0000000r 00 
O.000000 1W  00 	0 • 0000000F 00 	0.0000000F 00 	0 . 001)0001 ç oo 
0.0000000E  00 	0.0000000F 00 	0.000000 1W  00 	0.000000 0 r 10 
0.0000000E  00 	0•0000000E no 	0.0000000E  00 	0.1611304r-01 
O.110013 0 E-02 	0 .g141694F-02 	0.1767021r-01 	0.4302144r-01 
0.8 9 23173E-01 	0.1421014E 00 	0.1907406E  00 	0.2100 0 7qF nO 
0.2481481F 00 	0.2A00701E 00 	0.2582705r 00 	0.243674E  00 
0.2372026E  00 	0.21 07912E  00 	0.2070794E  00 	0.1R 0533r no  
0.17q7836r on 	0.1601778E 00 	0.1514q08r 00 	0.126838RP' 00 
O.11SqR34r 00 	0•qq09540E-01 	0. 0094930E-01 	0.7870620r-01 .  
0.6702599r-01 	0.R6P26qqr-01 	0.4737460r-01 	0.3526177r-01 
0.2q1?320-01 	0.1706897E-01 	0.9436630r-02 	0.S3 0 1081F-02 
0.2921402F-02 	0.117800E-02 	0.4280740r-03 	0.204637qp_03 
0.123003 0 E-03 	0,000000 1W  0 0 	0.0000000E  00 	0.0000000r nO 
0.0 000000 r 00 	0.0000000F 00 	0.0000000F 00 	o.00n0000r no 
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o.nonnonor nn 	0.0000n00E nO 	0.0000000F 00 	0.0000000F  ni)  
0.0000000r 00 	0.2249860=-04 	0.1204436F-03 	0.96P1717F-1)3 
0.5371q2Ar-O2 	(1.201204Qr-n1 	0.4q07285r-01 	o.R4q(1761F-01 
0.11q0227F-  on 	0.1qQq710F no 	0.2?97624F 00 	0.?c:;20762F 00 
0.2e10219 9 F on 	0, 0463Sr 0 0 	0.2472610F no 	0.23q?6nAF no 
0.??.34R64 1:-  00 	0.207100F 00 	0.188???5F On 	0.1772634F 00 
0.1588416F no 	0.1q0503 9 E  no 	0.1338879r 00 	0.1146557P no 
0.102?107F on 	0.91q1363F-01 	0.7756662F-01 	0.6906772F-01 
0.564670RF-01 	0.44 87861F-01 	0.3331536F-01 	0.2657641F-01 
0.1R20700E-01 	0.94 77?35F-n2 	0.7)660690E-02 	0.?916016F-02 
0.1072021F-0? 	o.qA4Q2F-03 	0.1822288 1 ..03 	0.121903F-03 
0.0000000P o0 	0.0001000Ft 00 	0.0000000F 00 	0.0000000F 00 
0.0000 0 00F 00 	0.0000000E no 	o.noon000F oo 	n.onovonF 00  0.0000000 •  00 	0.00000007 0 0 	0.0000000F 00 	0.0000000F no 
0.1736314F-04 	0.1416 8 77E- 0 3 	0.1094501F-02 	0.4919004F-02 
0.1q4qq92P-01 	0.4q63557E-01 	0.R561R50E-01 	0.1311989F 00 
0.1874397F 00 	0.72qq2p7F no 	0.2466R31E 00 	0.2591421P IO 
0.23902P4E 00 	0.?510377F 00 	0.?368?38E 00 	0.??1 9 17P 00 
0.21n1q21 00 	0.101E  0 0 	0.177?934F 00 	0.1519914E 00 
0.1 7)11928F 00 	0.11477Q7F 00 	0.1212198F 00 	0.1001142r no 
0. 9 136510E-01 	0.7P47703F-01 	0 .6g49623E-01 	0.56 79 385F-01 
0.4542725F-01 	0•3110785F-01 	0.2717116F-01 	0.1873461F-01 
0.1100488p_01 	0.6262664F-02 	0.1037315F-0? 	0.121471Ar-0? 
0.4R6q748F-03 	n.1Q83496F-03 	0.1126833F-03 	0.0000000E  00 
0.0000000F no 	0.0000000E 00 	0 . 0000000 F oo 	0.0 0 00000F 00 
0.0000000E no 	n.nnonnonF 00 	0.0000000E  00 	0.0000000E  00 
0.000 0000 F 00 	0.0000000E no 	0.621q397F - 05 	0.190004gF -04 
0 . 2 12q 569 F - 0 3 	0.1044521F- 0 2 	0.5341676F-02 	0.20011 9 7F-n1 
0.5058838F-01 	0.1000955E 00 	0.1386551F 00 	0.17q04q8F 00 
0.2194927F 00 	1.24R99 10E 00 	0.2569161F 00 	0.2q81220F nn 
0.2q06329F no 	n.21 7 2339F 00 	0.7237182F 00 	0.2037?pr 00 
0.1900717F 00 	0,1772207E 00 	0.1511262F 00 	0.14746E  nn 
0.134037E  00 	0.11Q4983F 00 	0.1062744E  00 	0.9037650E-01 
0.7941255F-01 	0.702513qE-01 	0.5611?50E-01 	0.4417540E-01 
0.3291593F-01 	0.2614889F-01 	0 .1717417F-01 	0.111497F-n1 
0.6 952133F-0 2 	0.2916923F-02 	0.126766 7F-02 	0.4754490E-03 
0.1917536P-03 	n.1P45764E-03 	0.0000000E  00 	0.0000000F no 
o.ononnong-  no 	0.0000000F no 	0.0000000E  oo 	0.0000000E  nO 
0.0000000F 00 	0.0000000F 00 	0.0000000E  00 	0.0000000E  00 
0.0000000F 00 	n.nonn001c' 00 	0.?060735P-04 	0.2163455E-03 
0.1342522E-0? 	n.A16g?09F-02 	0.226P060E-01 	0.53 27580E-01 
0. 9 91 7 772P-01 	0.1467553E 00 	0.1320194E  00 	0.22141qPP On 
0.2402436E  00 	0.2q 99 5 2 E no 	0.7661082E  00 	0.2506137F 00 
0.241q536F 00 	0.2177114E On 	0.7094 5 8 8F 00 	0.1981756F on 

0.1589200F 00 	0.160861F 00 	0.1391610E  00 	0.129076qF on 
0.120q251F 00 	0.9 7 91 6 31F-01 	0.9411302F-01 	0.7565463F-01 
0.6711 6 8 3F-01 	0,qn16970E-01 	0.1945719P-01 	0.1621Q77P-01 
0.23824 8 6P-01 	0.1q10371E-01 	0.1119237F-01 	0.5598128p-02 
0.3102446P-02 	0.1q1211PF-02 	0.4639946E-03 	0.2444400E-03 
0.1160976E-03 	0.0000000F 00 	0.0000000F 00 	0.000000 0 F on 
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n.ononnOnF nn 	n.nonnonoF on 	0.000n000F 00 	0.0000000r nn 
n.nnonnooF no 	n.onnonnnr 00 	0.000(000F 00 	0.0000000r nn 
n.nnonnOOF on 	(1,?1(13426-04 	0. 2 47P701F-01 	0.14 244Q1r-n? 
0.69■ 1981?P-02 	0.?110411F-01 	o.n, 411539F-01 	0.10261Pnr on 
n.15q8304F 00 	0.?12978qr nO 	0.2??7814F 00 	0.2161140F 00 
0.25RP910F on 	0.?71q 958F nO 	0.2591470P On 	0.?42610oF n o  

O.2?4PORF-Ir On 	0.2106870E 00 	0.1886187P 00 	0.16637PAF no 
0.1477292F no 	n.1143106F 0 0 	0.1218542F 00 	0.1097493F on 
0. 9 979910E-01 	0.8680904E-01 	0.7769436F - 01 	0.6276107r_o1 
0.51061q4F - 01 	0.3 0 P?237F - 01 	0.101380E - 01 	0.22 2 1074F-01 
0.1571323F-01 	0.9P20765E-02 	0.5431309F-02 	0.?716114F - 02 
0.11q1191F - 02 	0.5903142F - 03 	0.1588586F - 03 	0.7?60861F-04 
0.000n000F 00 	0.0000000E 00 	0.0000000F 00 	0,0000000F 00 
(1 .0 00 n000F 00 	0.0o0o0n0F 00 	0.0000000F 00 	0.0000000F 00 
0.00o0000E 00 	0.0000000E 00 	0.0000000F 00 	0.0000000F 00 
0.27466?RF-04 	0.?236100E-03 	0.1733763F-02 	0.7913966F-02 ' 
0.247RQA2F - 01 	0.5 7 1 8 202F-01 	0.1026796F 00 	0.151 9760F 00 
0.1 9 R?002F 00 	0.2451878E 00 	0.2428117F 00 	0.24 83238F 00 
n.26q 8 071F On 	0.268 952?F 00 	0.?546778F 00 	0.2319sl7F no 
O .21q1463F 00 	0.1 8963q?F - 00 	0,1741874F 00 	0.1440161F 00 
0.1161129F 00 	0.11 7 0444E 00 	0.105 2563F 00 	0.9114817F11 
0.8146679F-01 	0.7008?37F-01 	0.6129551F-01 	0.4842377F-01 
n.3 8 48107F-01 	0.2644810E-01 	0.2167465F-01 	0.1374?68F-01 
0. 82 4 8 139F-02 	0.4956193F-02 	0.3049610P-02 	0.1419656F-02 
0.648119OPT-03 	1.1044638F-03 	0.4576219F-04 	0.0000000F 00 
0.0000000F 00 	0.(1000000F 00 	0.0000000E  00. 	0.0000 0 0 0 F 00 
0.0000000c' 00 	0.0000000E 00 	0.0000000E  00 	0.0000000E  00 
0.0000000F 00 	0.00000 00 F 00 	0.0000000F 00 	0.0000000E  00 
0.2671q27F-03 	1).1P22941F-02 	0.9021621F-0? 	0.?66s1P0E-01 
0.9q9974F-ol 	0.10236R1F 00 	0.1461299F 00 	0.18q6654F no 
0.2214071F 00 	0.?6q7815F 00 	0.?q4q606F 00 	0,?q09?73F 00 
0.270?767F 00 	0.2qQq80r 00 	0.?169433F 00 	0.2?1155nF 00 
0.196?218F 00 	0.1779684F 00 	0.1485134F 00 	0.13 2 1834F 00 
0.1154602F on 	0.1054q79F 00 	0.9060305F-01 	0.77q6007F-01 
0.67q4779F - 01 	0.qP?871qF - n1 	0.47594681-01 	0.1566820E-01 
(1 .2557244F-11 	0.18 99502F01 	0,12q0696F - 01 	0.7447124F-02 
n.4304644F-02 	0.??19763E-02 	0.1180247F-02 	0.395?4?1F-03 
0.1624?86F-03 	0.7 6qP264F-04 	0.0000000E  00 	0.0000000F 00 
0.0000000F 00 	0.0000000F 00 	0.0000000F 00 	0.0000000F 00 
0.000o000E 00 	0.0n000n0F On 	0.0000000F 00 	0.00000005 00 
0.0000000F 00 	0.0001000F. 00 	0.?269397r-04 	0.2308429F-01 
0.207P878P-12 	0. 96 24846E-0? 	0.3191707F-01 	0.6668711F-01 
0.10qn972F  no 	0.1461197F 00 	0.178428Sr 00 	0.2115127F 00 
0.24q1316F 00 	0.215237 r: n0 	0.7701750E  00 	0.2609g2gF 00 
0.26418?4F On 	0.2q23072F 00 	0.2293909F 00 	0.2022312E  00 
0.1q02447r no 	0.149907F On 	0.1145164F 00 	0.1111640F 00 
0. 0 7120q4F-01 	n.AQ30471F-01 	0.7212412F-01 	0.6215255F-01 
0.5c,21nq8F-01 	0.4125967F-01 	0.3344726F-01 	0.23P2Q90E-01 
n.18qq561F-01 	0.111104gF-01 	0.6426115F-02 	0,39Qq836F-02 
0.1880914F-02 	0.8618178F-01 	0.1228260E-03 	0.1022436g-03 
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0 .lor,1m) ,-)F-04 	n.onnononF 00 	0.0000000F on 	0.00000o0F AO 
0.0000000g 00 	0.0000000g' 00 	0.0000000F 00 	0 • 0n00000i: no 
0.00o0000F 00 	0.0000000E 00 	0.0000000g-  00 	0.0000000P 00 
0.0000000c 00 	0.121R444c- -04 	0. 7596709F - 01 	0.2107170E - 02 
n.Qq1ApqqF - 0? 	0.1110761L--01 	0.661R536F-01 	0.10719R2r no 
0.14711c1R no 	0.1Q4n9u1r 00 	0.2161806F  no 	0.2493536F no 
0.2670345F 00 	0.26R0611F 00 	0.2910642E 00°). 

	
00 

0.257 1 R79F 00 • 0.2264757E 00 	0.2071898r 00 	(.r7= 00 
0.1516861F 00 	0.1332374E 00 	0.1119188r 00 	0.97R6A59F-01 
0.8 2 0 7 232F-01 	0.7218299F-01 	0. 5762001F-01 	0.469898RF-01 
0.3794770E-01 	0.1120529E-01 	0.?001548r - 01 	0.151044W - 01 
0.1004597F-ni 	0.652 1642F-02 	0.3231414F-02 	0.1113421F-02 
0.6435 R23F-03 	0.29 16171F-03 	0.5741679F-04 	0.7619593r-04 
0.0000000F 00 	0.000000 0E 00 	0.0000000F 00 	0.0000000E  no 
0.0000000F 00 	0.0000000F 00 	0.0000000F 00 	0.0000000E 00 
0.00000n0ç" on 	0.0000000E On 	0.0000000E 00 	0.8A0101AF-OS 
0.3439712F-04 	0.30?A941F-03 	0.2249576r-02 	0 .1ORR46RF-01 
0.3506R11F-01 	0.7260209F-01 	0.1124092E 00 	0.141163Ir 00 
0.1702980F 00 	0.1 96R122F 00 	0.2334363F 00 	0.2575113E 00 
0.?Q0A1?1F on 	0.11S4174F 00 	0.2771440E 00 	0.2493343E 00 
0.2392632E  00 	0.2102gg.  00 	0.160240E 00 	0.1518441F no 
0.1145306E  00 	0.1114675E 00 	0.9396076F-01 	0.757A874F-01. 
0.6721002F-01 	0. 5416332F-01 	0.4397735F-01 	0.3473518F - 01 
0.2711976E-01 	0.1865069F-01 	0.149A656F-01 	0.8664083F-n2 
0.4691057r-02 	0.?833721e_-02 	0.1506527r-02 	0.624756AF-03 
0.29113P4F - 03 	0.141549RF-03 	0.6554931r-04 > 

	

• .R8774 	3.946g 	3. 9 1022 . 3.85704 	3.77676 	3.6R9R7 	3.52102 	3.16255 

	

2.R1195 	2.60412 	2.46219 	2.4122 	2.33947 	2.18869 
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ceJOR ACCT—NUM.VFPNFP,TIMF=60 
****************************************************************** 

PROGnAm ?.6 : PLOT • 

************************************************************4***** 

3JOB PLOT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
PROCESSTIME=600; 
BEGIN 
3REMOVE MY/DATA FROM PACK; 
COMPILE MY/DATA FORTRAN LIBRARY; 
DATA 

3DATA FILES 

3REMOVE MY/DATA FROM PACK; 
3END JOB 

-449- 



***************************************************************** 

onnr,DAhl 	9 .(1 
TITLr : 	nT 
PURPnSF : PLOT SIMUUTED r- ERTILTTY 
DATA : DATA/XXAV 	PPOGRAM 7 .7 : SURFACE 
DUTPuT 	SURFArE PLOT 

***************************************************************** 
cr,gFT 
Ig ET  <f«- DARATE.  

1 	FILE 	4=Fri F4 

2 	 SUPPnUTIN OATA(XIP.IC,Ir) 
***************************************************************** 

, r 
THIS POUTTME IS USED TO PLOT FERTILITY PARAmFTFRs FnR 
Ar, FS 14 - 42 AND YFAS 19.8 - 1970 ON THE  CALCOMP PLOTTFP 
THE  nATA FoR  THE  ARRAYS A (FTGEM VECTOR AVERAGES) AMID 
n (n VFCTOP AVFPAGFS 1  WFRF CALCULATED liqIN5 PROGRAm 

***************************************************************** 

kFAL Y(13 0 ) 
(ec,FT OWN 

	

4 	 PFM A(1394),D(29.4) 
TNTflFP NnOm 

'U'OP OwN 

	

6 	 DATA Nnom/n/ 

	

7 	 TF (TP.0T 0 1) nO Tn 1' 
NO0m - n'.nom -4-1 

	

9 	 TF (mnnme0T.1) GO TO 10 

	

10 	 nn 	5=1,6 

	

11 	 PEAn0F)(A(1,J),I=191.1) 

	

12 	n  rONTrmuF 

	

13 	 nn 	J=1Q4 

	

14 	 '?FAo(TF)(n(T.J) , I=19 7 g) 

	

15 	70 r:ONTYKIIIP." 

	

16 	10 r0MTTN4JF 

	

17 	 nO T' (1,?93,4) Nnom 

I no 2 ,, 	1 =1.T(: 
19 	20 	x(A)=A(TIR.1)*D(J,1) 

QFTW)" 
?I 	? Dn 3 ,  J=1,IC 
22 	30 	x(J)=A(TP,1)*D(J91)+A(IR,?)*O(J,2) 
73 	 PrTUnm 
?4 	 nn 4 )  J=I.TC 

4 0 	X(J)=A(TP.1)*D(J , 1)+A(TR,2)*D(J e?)+A(IP,3)*n(J e -3) 
26 	 PFTUr?K! 
?7 	4 nn 	A=lair 
2R fl 	x(J)=A(TP.1)*n(J .1)+A(IP,2)*n(J ,2)+A(TR.3)*n(J 93) 

4. (TP ,4 ) * n(J  • 4) 
?g 	 PFTIJQN 
-u) 

 
EN n 
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*************,***************************************1-********* 

nATA FOP 
PRnr-PAm 	:  Pi  oT 

*********************************e******************************* 
FrPTD ITY PAPAMrTERs — AGrS 14 — 4? — YEARS lgSR — 1970 — 1 COMPONENT 

11 	2 	 2 	 11  

	

30.0330.0 	7.0 	 ?0.0 
pFPTILITY PARAmETERs — A,ES 14 — 4? — YEARS 1c)qq — 1970 — ? COMPONENTS 

13 	2 	2 	2 	 11  

	

30.0330.0 	7, 11 	4.0 	 20.0 
PTTLITy PAQAmETP- Pc — A,ES 14 — 4? — YEARS 195iq — 1970 — 3 COMPONENTS 

2s 	2 	2 	 11  

	

30.0330.0 	7.0 	 4.0 	 ?0.0 
rrPTILITY PAPAMrTFPs 	AnES 14 — 42 — YEARS 195P — 1970 — 4 COMPONENTS 
11(-2c) 2 	2 	 11 

	

10.0130.0 	7.0 	 4.0 	 20.0 

6 

4 

4 
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:
• 

!NCr -r_bolM.wri-1\1rovTimP"-- (, 0 
*i:**,v*********************************************************** 

**** :**** ***** ***** ****** ***** ****** ***** ****** ** 

3JOB SURFACE; CHARGE BERGHOUT; CLASS 3; 
USER 080002/V1Tj; 
REG UN  
COMPILE SURFACE FORTRAN LIBRARY; 
DATA 
FILE 1=TEM11,UNIT=DISKPACK,RECORD=130,BLOCKING=3,AREA,=130 	 00001000 
FILE 2=-TEMP2,UNIT=DISKPACK,RECORD=130,BLOCKING=3,AREA=130 	 00002000 
FILE 3=TEMP3,UNIT=DISKPACK,RECORD=400,AREA=1 	 00003000 
'INCLUDE "QLIB/FS/CALCOMP" 00004000 
RESET LIST 	 00005000 
:SET AUTOBIND 	 00006000 
:BIND PLOTER FROM QLIB/=; 	 00007000 

3END JOB 
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PROGRAM SURFACE 

This program is a version of SYMVU modified to 

provide three-dimensional plots of two dimensional functions 

with the origin in front-left corner. This modification allows 

data to be specified row by row with that row with its profile 

in the foreground to be specified first. 

Sourcelisting for the program SYMVU maY be-obtained 

from the 

Laboratory for Computer Graphics and Spatial Analysis, 

Graduate School of Design, 

Harvard University, 

520 Grund Hall, 48 Quincy Street, 

Cambridge, Massachusetts 

U.S.A. 	02138 

Source listing for the appropriate modifications 

may be obtained from 

Dr. Henry Castner, 

Department of Geography, 

Queen's University, 

Kingston, Ontario 

Canada 	K7L 3N6 
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3.46 	- 0.28 

	

3.00 	- 0.22 

	

2.50 	- 	0.19 

	

2.00 	.., 	0.15 

	

1.50 	0.11 

	

1.00 	- 0.07 

	

0.50 	- 0.04 

	

0.00 	0.00 

FERTILITY FROM VITAL STATISTICS OATA - 1958 TO 1970 



	

3.46 	- 0.25 

	

3.00 	- 0.22 

	

2.50 	- 0.18 

	

2.00 	- 	0.15 

	

1.50 	- 	0.11 

	

1.00 	_ 0.07 

	

0.50 	- 0.04 

	

0.00 	_ 0.00 

SIMULATED FEF1TILITY - AGES 1 14 - 142 - YEARS 1958 - 1970 - 1 COMPONENT 



	

3.46 	- 0.25 

	

3.00 	r  0.22 

	

2.50 	- 0.18 

	

2.00 	- 0.15 

	

1.50 	- 	0.11 

	

1.00 	- 0.07 

	

0.50 	- 0.04 

	

0.00 	- 0.00 

SIMULATED FERTILITY - AGES 14 -  142 - YEARS 1958 - 1970 - 2 COMPONENTS 



	

3.46 	- 0.25 

	

3.00 	- 0.22 

	

2.50 	- 0.18 

	

2.00 	- 0.15 

	

1.50 	- 	0.11 

	

1.00 	- 0.07 

	

•  0.50 	- 0.04 

	

0.00 	- 0.00 

SIMULATED FEFiTILI rt - AGES 14 -  L2 - TEARS 1958 - 1970 - 3 COMPONENTS 



	

3.t18 	- 0.25  

	

3.00 	- 0.22 

	

2.50 	- 0.18 

	

2.00 	- 0.15 

	

1.50 	- 	0.11 

	

1.00 	- 0.07 

	

0.50 	- 0.014 

	

0.00 	- 0.00 

SIMULATED FERTILITY - AGES 14 -  42  - TEARS 1958 -  1 . 970  -  q  COMPONENTS 



3. 	 ESTIMATION  OF  ECONOMIC MOBILITY 

3.0 Introduction 

This chapter contains source listings of programs 

used to estimate and display the economic mobility function. 

Further, to test the validity of the estimation procedures 

used, some aggregation experiments were run including, 

Cirst, a simulation of age-, income-specific population • 

propogated from a realistic mobility function, followed 

by a procedure for estimating the (economic) mobility, 

again followed by procedures for estimating the dominant 

modes of the mobility function. 

The differential equation modelling economic 

mobility given in Chapter III leads to the formula 

S -1  
 ‘ S 	IL + r(x,t) p(x,s,"))ds g(x,s,t) 	p ( x,s, t) J 	dt 	dx 

(10) 

for estimating the mobility. Observe that mobility in the 

early years of age is definitely different from zero, and 

— 
hence the upper limit of integration s is that value of 

the income for which the mobility (or else the population 

density) is assumed to be zero. (For the purposes of the 
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aggregation experiments s 	20. ) This equation for 

estimating the mobility is used in much the same way that 

formula (4a) of section 2.1 is used for estimating the 

Fertility parameters. 

To remain consistent with Chapter II we begin 

with the programs for the aggregation experiments. 
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A Realistic Mobility Function  

MOtivated by preliminary results of values of the 

economic mobility estimated from data acquired (and our view 

or mobility at the boundaries), the following function was 

deemed to be a mobility function of realistic magnitude and 

shape: 

u(x,s,t) = 1 	di (x,$) + .1 a 2 (t) d2 (x,$) + .02 a 3 (t)d3(x,$) 

where 

a - (t) = (5+t)(15-t) 
1 

2Trt 
a 2
- (t) = sin --- 10 

t E (0,10) 
2ut 

a
3

- (0 = sin --- 
5 

-a:j et) 

710ai(j) 2 

j=0 

a i (t) = 
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(X ,$) - Loos(.01 (x+5s ) + oos(.005( 4x+3s) ) ] f(x,$) 

TI o (x,s H.000004x(100-x)s(25-s)] f(x l s) 

(x,$) = [.0004xs+exp(-(s-6)
2

) + exP( 
(x-21)2

)]  
10 	

f(x,) 

f( x , $ ) = exP(-. 0 5(4.5-s) 2  - .005(30.5-x) 2 ) 

(x, s) = 7 (x
'
s) 

(111 5 11 2 )  
1-1 9 (x,$) = .11 2 (x,$) 

(111' 111 )  

(1-1 2 ,11 3 ) 

n3(x ' s) 	'13(x ' s) 	(r11 ,T11 ) T11(x' s) 	en2 ,112 ) 112(x ' s)  

78 	19 

(n1,112)= 	 E 	111 (i,j) •12 (i,j) 	• 
i=17 j=0 

It will be observed that the sets 
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arc orthogonal under the inner products implied. As mentioned 

in Chapter  III  above, this is necessary in order to facilitate 

recognition of the components in the computed estimates. . 

The returned time and age-income components are 

then unique up to multiplication and division by an arbitrary 

constant for each component. 

The program will print values for all full intervals, 

and will store on a computer file all values corresponding 

to steps of length 1/NSTEP. 
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ricur-Num.e-PNFP,TIMF=60 
****************************************************************** 

PP0GPAm 1.1 

****?1********************************************************** ** * 

;JOB MUTE  ST; CHARGE VERNER; CLASS 3 
;USER 080002/WIJ 
3PROCESSTIME=600; 
SPRINTLIMIT=1;200 
;BEGIN 
2REMOVE 1)ATA/XXMU9 FROM PACK; 
;COMPILE MUTEST FORTRAN; 
VILE FILE3(KIND=PACK,TITLE=DATA/XXMU9,MAXRECSIZE=39,BLOCKSIZE=1209, 
■IZEASIZE=31,AREAS=84,FLEXIBLE,SAVEFACTOR=5) 
FILE FILE4(KIND=PACK,TITLE=PLOT/SIMMU,MAXRECSIZE=40 5  BLOCKSIZE=I20, ,  

AREASIZE=20, AREAS=I,FLEXIBLE,SAVEFACTOR=10); 
OPTION=AUTORM; 
;DATA 

;DATA 

2END JOB 

.1HTFcr 
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********************************************›********************* 

PROGQAM : 101 
TTTLr 	mUTFST 
PUPPnqF : CALCULATF  VALUS OF SImULATFD MU 
DATA : DTmFNSIONS OF MU ARRAY - mU(X.S,T) 

X = AGF ; 	= INCOmF : T 	TImF 
OUTPHT 	DATA/XXMU9 	VALJFS OF MU : 

PLOT/SImm0  ON  PACK : TO PLOT THREE DOMINANT  MODES OF mU 

***********************************************************4*****u 
$INCLUDE , n1IR/FS/PLO1TI 

****************************************************************** 

THIS PPOGPAM CREATFS A SIMULATED  MU EVALUATFD IN STEPS OF 
1./NcTEp FOP THE VAPIAPLrS 

AGF: 	17 - 78 (YEARS) 
TmcomF: 	 ($1000) 
TIME: 1963 - 1973 

PEAL AF(111- M),NU(1qXF,SE),MU(XE,SF,TM) 
XL = NSTFP*XF-1 	SL = MSTFP*SF-1 ; TL = NsTFp*Tm-1 
PEAL AF1(TL),AF2(TL).AE3(TL),NUI(XL,SL),NU2(xL,SL)INU3(XLÇS.) 
MUT(c1) 

***************************************************************-k*i 

	

1 	 PEA! AF(3,11),NU(36 2 .20)9mU(62,?0,11) 

	

2 	 ff\rfrc,FR Lq,"S,LX,MX9XP,SF,TM 
INTF;FR xL,SL9TL,NSTsP 

	

4 	 PEAI AF1(71),AF2(21).AE3(?1),NU1(121,39)9NU2(1?3,39),NO3(123,39) 

	

5 	 PFAL MUT(19) 

	

6 	 PFAL AF(3),NF(1) 

	

7 	 RFAL PT(11.4) 
PEAD(s,111) LS,MS 

	

9 	 PEAO(S,131) I X'MX 

	

10 	 PFAn(s.112) XF9SFqTM 

	

11 	 PFAD(5.131) NSTFP 

	

12 	 XL=NgTEP*XF-1 

	

13 	 SL=NsTEP*sF-1 

	

14 	 TL=NcTFP*Tm-1 

	

15 	 WRIT - (69141) LS,MS 

	

16 	 WRITr- (69142) LX,MX 

	

17 	 WRITr(69141) XE,SFqri 

	

18 	111 FORm , T(2Ts) 

	

19 	132 FORm'T(3I5) 

	

20 	113 FORm , 1(1?) 

	

21 	141 rORMAT( 1  IOLS = '9IÇO Amn  MS =  

	

22 	142 FORMAT( 	9 9 9 LX = 9 91q9 1  AND MX  

	

23 	143 FORmT( 9 1 0XE = 	AVD SE = 1 9I5.0 AND TM = v9T59//) 

	

24 	 CALL mUTFsT(LX.MX,LS.MS.X.79SE,TM,AE,NU,MU,AF,NF) 

	

25 	 WRIT7(6.111) 

	

26 	 Do ln  1=1,3 

	

27 	10 	WRITF(6,101) (A(I,J),J=1,TM) 

	

2P 	 WPiTt- (6,117) 

	

29 	 WRITr- (6.10?) 	(MU(1,TX9),IX=1,XF) 

	

30 	 WRITr(69102) 	(NU(2,TX,5),IX=19)(F) 

	

31 	 WRITr- (6,10?) 	(VU(39IX95),IX=1,XE) 

	

32 	 WRITr(69113) 



74 
STOP 
F-ND 

33 	 WRTT ,- (6410?) 	(NU(1 , TX,7).1.X=1.XF) 
34 	 wnyTr- (6910?) 	(NU(2,TX97)ÇTX=1,Xr) 

WPIT - ( 691 ( ?) 	(N1t(30)(97)4TX=1,xr) 
36 	 nO  Rn T=1093? 
'V7 	 T1=T4LX-1 
3P 	 wgirr(6g117) TI  
39 	 WRTT - (69119) 
40 	 no PP J=19.5F 
41 	 WRTTF(6,116) J-1, (mU(I.J9KK)IKK=1.6) 

*FxTFNSION* 	I0-3 
4? 	Pq 	 CONTINUE 
43 	 W9 IT - ( 69119) 
44 	 nn P9 J=19gE 

wRITF(6*11(1) J-19 (MU(TqJ,KK),KK=7,TM) 
*RxTF\JSTON* 	10 - 3 

46 	Pc) 	 CONTINUE 
47 	no  sn 1.=1,Tm 
48 	 PT(T91)=1962+I 
49 	 no 59 J=294 
50 	59 	 PT(1,J)=AE(J-1,i) 

.(7, 1 	 CALL RLOTs(1001PT9Tm.4,0.90.0..0.) 
101 FOPY^T(6F11.6Q/95F11.69//) 

53 	102 Ç'ORm'T(1?(qF11.69/)9 2F11.69//) 
54 	111 FoRm ,‘T( 1 0 0 . 1 THF THREr TImr COMPONENTS APEI,//) 
s'S 	112 FORmAT( , 1 9 9 , THREE AGR VECTORS AT S=$4000 ARE,//). 
56 	113 FORMAT( 8 1 9 9 9 THPEE  AG  E VECTORS AT S=$6000  ARE'//)  
57 	116 FORmT(I4 e 5X,6F10.6) 
58 	117 EOPMAT( 1 1 1 0 VALUES OF SIqULATED ECONOMIC MORILITY AT AGE = '12. 1  

&) 
S9 	11 3:  FORMT( 9  INCOME/TIME 1963 	1964 	1965 	1966 	1967 

196P 9 o// )  
60 	119 FORM , T(//0 INCOME/TTmE 1969 	1970 	1971 	197 2 

5 7 3 0 .//) 
61 	 IF ('ISTEP.Nr.1) 

RA-ALL 5TO9M1I(AF9NF9A.F1,AFPÇAE:39NU19NU2+NU39XL4aSL,TL9NSTEP9mUT, 
L)'QLS) 	. 

IF («TEP.NE.1) GO TO 9P 
63 	 pr) 90 KK=19Tm 
64 	 no gg T=1,XE 
6g 	 WPITg(3) (mU(I,JqKK),J=1,sE) 
66 	go 	 CONTINUE 
67 	9g 	CONTI- M(1F 
6 8 	 DO 70 K=191 
69 	 no 79 1=1.20 
70 	79 	 WRITr(4) (mU(K.J.1),J=1+40) 
71 	 LOcK 

7? 	 LOCK 4 

7 5 	 SURRqUTINE mUTEST(LX.MX.LS ,MS,XE,SF,TM,AE,NU,MU9AE,NE) 
76 	 INTEr,FR Lx.mX,LS,Ms9TM,XF9SE 
77 	 REAL AF(39Tm),NU(39Xr.SE),mU(XE,SEITm) 
78 	 PEAL AF(1)9NF(3) 
79 	 R1=1.141S926S36 
80 	 no 	TT=1.Tm 
9 1 	 Ar(10T)=(4.+TT1*(16.-IT) 
92 	 AF(?eIT)=SIN(PI*(IT.•.1)/5.) 
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P 3 	 AE(19TT)=SIN(PI*(IT-1)/2.q) 

	

P4 	1 0 	CONTINUE 

	

ng 	 nn lq T=1Q1 

	

A6 	 gUm=n o  

	

P7 	 on 14 i=1,Tm 

	

PP 	 qUM=SUM+AE(I.J)**? 
14 	 rONTTNUF 

	

go 	 gum=1./SORT(5UM) 

	

g1 	 AF(I)=SUm 

	

g? 	 no lq J=1,TM 

	

gl 	 AF(TeJ)=AF(T,J)*SUm 

	

94 	1 	 comTrquE 
gliM= 
SUM1=0 

	

Q7 	 ÇUm2 -cn 

	

gP 	 T=0 
gg 

 
no  2^ IX=LX,MX 

100 

	

101 	 Fx=rxiD(-0005*(31.5—IX)**2) 

	

102 	 J=0 

	

103 	 no 20  Is=Ls9ms 

	

104 	 J=J+1 
105  

	

10 6 	 NU(1,  I.  J)=C0q(.01*(IX -4, 5*IS))+COS(.005*(4*IX 4.3.*T5)) 

	

17 	 NU( 2 4  I.  J ) =.9000004 * IX * (100e ."IX) * Ig * (Pq0TS) 

	

1nP 	 NU(39 19 J) = 0 0 004 * 1X * IS+EXP((Ig'. 64) ** ?)+FX((IX°. 21e) 

	

104 	 MU(1,i9J)=NU(11T,J)*FS 

	

11 0 	 NU(79I,J)=NU(291. 9,1)*FS 

	

111 	 Nt 1 (191( ts_) =NAU(3.1. 9,1)*FS 

	

112 	 Ir(I.LT010.0R.I.GT.52.0P.J.LT.1.0R.J.(T,12) GOTO 20 

	

113 	 SUM=SUM+NU(19I,J)*NU(10,J) 

	

114 	 SUm1=5UM14-NU(109J)*NU(2,I,J) 

	

115 	 SUM?=SUm2+MU(1,I,J)*NU(19T9J) 

	

11E 	20 	 CONTINUE 

	

117 	 SUM1—SUm1/SUm 

	

115 	 NF(1)=SUm1 

	

119 	 SUm2=SUMP/SUM 

	

120 	 NF(P1=5UMP 

	

121 	 glim —0 
122  

	

123 	 T= ) 	 • 

	

124 	 no 31 Tx=Lx,mx 
12 

	

126 	 J=0 

	

127 	 no in Ts=Ls9ms 

	

12 5 	 J=J+1 

	

129 	 NU(?eI,J)=MU(209J)—SUM1*NU(109J) 

	

130 	 NU(30,J)=NU(3eT,J)-..SUMP*NU(10,J) 

	

131 	 1F(I.LT.10.0R.T.GT.52.0R.J.LT.3.0R.J.GT.12) GOTO 10 

	

132 	 gUM=SUM+NU(29I,J)*NU(201J) 

	

133 	 SUM1=SUM3+MU(PO.J)*NU(109J) 

	

134 	3 0 	 CONTINUE 

	

135 	• 	fUM3,SUM1/SUm 

	

116 	 NF(3)=Uml 

	

137 	 T=0 

	

I3R 	no 4'  IX=LX,MX • 

	

13° 	 T=I+1 

	

140 	 J=0 

	

141 	 no 40 TS=L5,MS 
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18 3 

14(' 	 J=J+1 
14 	 NI 1 (1.I.J)=MU(3.I.J)....SUM1*NU(2.I.3) 
144 	 nn 40 IT=1.TM 
14S 

 
1U(I.J.IT)=AE(1.IT)*Ng(1. 19 J) 

	

F‘, 	 o1 * 4E( 2 0IT) * MU(20 1 0 3 ) 4 
0 0 "AF(3 ,1TT) * NU(14103) 

146 	4n 	 CONTINUE 
147 	 RPTUDM 
148 	 Fnin 

	

149 	 ÇURPnUTINr ST0R 1U(AF.MF.A51 , AE29AE39NU1,NU29NU3,XL,SL,TL.NSTEP. 
MUT.Lx.LÇ) 

	

in 	 INTrn.FP XL9SL.TL9NSTil. P 

	

151 	 REAL TX191- fl9IT1 

	

15? 	 PFAL AF1( 1- L) , AE2(TL)9AE3(TL),NU1(X1_05L),NU2(XL,SLJ•NU1(XL.5L1 

	

. 1 5 3 	 REAL MUT(gL).AF(3)9NP(3) 

	

154 	 PT=1.141 50 ?6536 
no  10 IT=1.TL 

	

156 	 IT1=CIT-1.//NSTEP 

	

157 	 Arl(TT)=(5.+IT1)*(150-IT1)*AF(1) 

	

158 	 AE2(TT)=SIN(PI*(IT1/5.))*.1*AF(2) 

	

1q 9 	 AF3(IT)=SINCRI*(IT1/2.5))*.0?*AF(3)• 

	

160 	10 	CONTINUE 

	

161 	 nn  Pr TX=19XL 

	

162 	 TX1=LX+(tX-10)/mSTFR 

	

163 	 FX=FxR(-.00(30.5-IX1)**2) 

	

164 	 no po Is=19SL 

	

1 6 Ç 	 Ts1-LS-4, (IS-1.)/mSTrD 
166  

	

lfi7 	 mU1(IX9is)-(cos(.01*(Ix1+50*IS1)) 
+COS(.005*(4.*Ix1+3.*TS1)))*Fs 

	

16B 	 mup(TX , Is)--t.000004*Tx1*(100.-Ix1)*TS1*(2.-Is1)*FS 
-NF(1)*Nul(Tx9TS) 

	

169 	 Nu3(Tx , is)=(.0004*Tx1*Isi+EXR(-(TS1-6.)**?) 
+Exp(-((ix1-21.)**2)/10.))*Fs 
-NF( 7 )*N1J1(ix,IS)-NF(3)*mu2(ixeis) 

	

170 	20 	 CONTIUE 

	

171 	 00  3 	IT=1/TL 

	

172 	 no 30 IX=1,XL 

	

173 	 no Pq IS=1.SL 

	

174 	2 	 MUT(U)=AF1(IT) *NU1(TX,IS)+AFP(IT)*NU2(TX,IS) 
+Ar3(IT)*403(IX,IS) 

	

175 	 1F-  (TX.F0, 2PGANDoIT.r00 q) WRITE(69124) (MUT(IS)O5=1.SL) 

	

17e, 	 TF (TX.F0.29,AND0TT0F0. 9) WRITF(6,123) (MUT(I5),IS=1,5L) 

	

177 	 WRITF(3) (mUT(IS),IS=195L) 

	

178 	30 	 CONTINUE 

	

179 	124 FORmT(t1tOrxTENDED MU FDR x = 30.5 AND T = 1 966.5 1 .//9 
&q(FIP.6,/). 1 /) 

	

1P0 	123 FORMAT(//o ExTENnEn  MU FOR x = 31 AND T = 1967.1 .//. 
(5FI'2.6,/) 91 /) 

	

1q1 	 Lncl< 

RF TUDN 
END 

-468- 



****************************************************************** 

f«).4 TA FnP 
pROGP A m 3 . 1  \41JTEgT 

ttel. ********************************* #********************* ******** 
(1 	1Q  

.17 	7R 
(,? 	 Pn 	11 
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Lq 

Lx - 

xr = 

n AND  mÇ = 

17 AND mx = 

AP AND  SE  = 

7R 

?n AND Tm = 

1 

1 1 11  

THF THR 7F TIPIF COMPnMFNT APF 

0.25005q 
0.330077 

0.000000 
-0.262866 

0.28 0 0r.5 
0.120075 

0.76284,6,  

- 0.425175 

0.303404 
0,303404 

0.475325 
- 0.425125 

n.320075 
0.280065 

0.425325 
-0.262q66  

0.310077 
0.750058 

0.131411 

0.262866 -0.000000 
0.100000 

0.000000 
0.425125 

0.47515 
0.262866 

0.262866 -0.262866 -0,425325 	0.000000 
-0.267866 - 1 .425125 -0.000000 
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THREE AGP VECTORS AT S=$4000 ARE 

0.735046 
1.21274g 
1.59401g 
1.594342 
1.230140 
0.73100? 
0.335210 
0.118016 
0.011056 
0.00656g 
0.001010 
0.000122 
0.000011 

-0.19350 2 
 -0.242477 

-0.212174 
-0.113111 
-0.011960 
0.037610 
0.037990 
0.020807 
0.007759 
0.002068 
0.000405 
0.000059 
0.000006 

0 .032742 
1.124527 
1.620064 
1.545406 
1.13212? 
0.639266 
0.277053 
0.0927Q1 
0.02371 9 

 0.004616 
0.0006 0 7 
0.000077 
0.000006 

-0.20774.2 
-0.243526 
-0.196203 
-0.090654 
0.0020i5 
0.040710 
0.034979 
0.017611 
0.00610  
0.00152.4 
0.0002 0 2 
0.000010 
0.000004 

0.91274g 
1.409113 
1.644P95 
1.407695 
1. 0 31125 
0.557616 
0.??7R5 
0.072170 
0.017501 
0.003236 
0.000454 
0.000040 

-0.220261  
- 0.2410 0 5 
-0.177727 
-0.060792 
0.0151 56 
0.042023 
0,0115 69 

 0.014664 
0.004749 
0 . 00 11 17 

 0.00019 4 
0.000025 

1.034067 
1.401719 
1.644803 
1.407764 
0 .92940? 
0 .472731 
0.104956 
0.055542 
0.012763 
0.002234 
0.000296 
0.000029 

-0 .230505 
-0.214860 
-0.157101 
-0.040086 
0.025020 
0.041798 
0.027973 
0.012024 
0.003645 
0 .000806 
0.000132 
0 .000016 

1.134646 
1.546217 
1.627701 
1.122014 
0. 8 29OP? 
0.400173 
0.148527 
0.042290 
0.009207 
0.001525 
0.000191 
0.000018 

-0.230039 
-0.225177 
-0.115546 
-0.029017 
0.032464 
0.040356 
0.024367 
0.009725 
0.002763 
0.000574 
0.00000 0 

 0.000010 

0.066320 
0.553517 

-0.120126 
-0.198479 
-0.192071 
-0.136364 
-0.072110 
-0.028630 
-0.000548 
-0.001917 
-0.000321 
-0.000040 
-0.000004 

0.161800 
0.415053 

-0 .152 4 6 0  
-0.2023 7 3 
-0.101711 
-0.1228 7 8 
-0.061344 
-0.021000 
-0.0064q7 
-0.001371 
-0'.0002i7 
-0.000075 
-0.000002 

0.310001 
0.225849 

-0.170675 
-0.201623 
-0.171626 
-0.109439 
-0.051578 
-0.018267 
-0.004866 
-0.000972 
-0.000144 
-0.000016 

0.472033 
0.056520 

-0.182926 
-0.202240 
-0.162111 
-0.096346 
_0.042074 
70.014145 
-0.003609 
-0.000680 
-0.000095 
-0.000010 

0.573508 
-0.057197 
-0.191997 
-0.198327 
-0.149564 
-0.083044 
-0.035236 
-0.011137 
-0.002646 
-0.000470 
-0.000062 
-0.000006 



THRFE AGE VECTORS AT 5=%600.0 ARE 

0.646811 
1.077597 
1.386776 
1.377580 
1.0 5 5267 
0.622562 
0.282375 
0.098234 
0.026124 
0.005284 
0.000807 
0.000092 
0.000008 

-0.104410 
-0.071788 
0.036017 
0.162118 
0.221525 
0.189414 
0.113708 
0.049869 
0.016270 
0.003991 
0.000734 
0.00010? 
0,000011 

0.731276 
1.157010 
1.413955 
1.3335s5 
0.9696A4 
0.542842 
0.233544 
0.077021 
0.019401 
0.003712 
0.000515 
0.000057 
000000n4 

-' 0 .1040 .e10 
...0.055408 
0.062606 
0.181419 
0.221616 
0.175666 
0.098802 
0.0408(■ 0 
0.012562 
0.0029n5 
0.000Sn6 
0.000066 
0.0000i17 

0.81826q 
1.229550 
1.426805 
1.277576 
0.881736 
0.468372 
0.191116 
0.059741 
0.014251 
0.002579 
0.0003 5 1 
0.000035 

-0.100768 
-0,036118 
0,089440 
0.1972 9 9 
0.218066 
0.160667 
0.084800 
0,032991 
0.009588 
0.0020 9 5 
0.000345 
0.000043 

0,906210 
1.291180 
1.424919 
1.211268 
0.793430 
0.399879 
0.154737 
0.045840 
O .010353 
0.001771 
0.000227 
0.000021 

-0.094427 
-0.014075 
0,115442 
0,209189 
0,211188 
0.145033 
0,071903 
0.026368 
0.007236 
0.001494 
0.000232 
0.000027 .  

0,991307 
1.146108 
1.408344 
1.116494 
0.706521 
0.337813 
0.123952 
0.034794 
0.007438 
0.001202 
0.000145 
0.000013 

-0.084788 
0.010186 
0.139912 
0,217480 
0,201468 
0.129237 
0.060239 
0,020832 
0,005399 
0,001053 
0,000155 
0.000017 

0.376070 
1.035909 
0.599651 
0.553889 
0.420401 
0.25325 
0.121557 
0.04661? 
0.014291 
0.003500 
0.000681 
0.000106 
0.000013 

0.504513 
0.953465 
0.589497 
0.534056' 
0.386912 
0.222664 
0.1021 4, 4 
0.037461 
0.010981 
0.002570 
0.000479 
0.000071 
0 • 0000ii 8  

0.682312 
0.820A83 
0.5853 4 3 
0.5101?8 
0.352827 
0.194003 
0.0850 9 9 
0.029839 
0.008364 
0.0018 7 1 
0.000333 
0.000047 

0.871563 
0.703248 
0.579434 
0.482739 
0.318806 
O  .167511 
0.070253 
0.023556 
0.006313 
0.001349. 
0.000229 
0.000031 

1,010094 
0.631239 
0.569106 
0.452587 
0.285444 
0.143339 
0.057481 
0.018431 
0,004722 
0.000964 
0.000156 
0.000020 



1 
2 
3 
4 

5 

7 
8 

10 
11 
lp 
11 
14 
15 
IA 
17 
18 
19 

1971 INC(YIE/TTmE 19A9 	1970 1972 	1973 

0 

1 

3 
4 

A 
7 

vAuJES 0F gthAULATFn PCONOMIC MCAILITY AT AGE =  2 6 

TMCnME/TTmF 1961 14 64 196 5  1 9 66 1967 1  969  

O.150590 
O . 7 22007 
0.296R0 

1.35750 

0.1 8 6649 
O.379592 
0.136606 
0.269589 
O.194998 
0.127172 
O.075126 
0.040007 
0.01 9 234 
0.008147 
0.003269 
0.0011 5 6 
0.00016P 
0.000106 
0.000.027 
0.000006 

0.1 6 1100 
0.23 9 7?6 
0.121 7 07 
0.380821 
0.426642 
0.424113 
0.182636 
0.304611 
0.220001 
0.1442qp 
0.0 85 4 5 3 
0.045669 
0.022024 
0.0095 8 ? 
0.003761 
0 . .001331 
0.000425 
0.000122 
0.00.0032 
0.000007 

0.169954 
0.2541 2 5 
0.342944 
0.417700 
0.459257 
0.457290 
0.412167 
0.330 9 17 
0.240 4 31 
0.158177 
0.093 9 09 
0.050 2 97 
0.024299 
0.010 5 86 
0.004159 
0.001472 
0.000 4 70 
0.000135 
0.000 0 35 
0.000008 

0.178941 
0.267929 
0.362016 
0. 4 41416  
0.485615 
0.480600 
0.427970 
0.348221 
0.254962 
0.167876 
0.099702 
0.051412 
0.025806 
0.011241 
0.004416 
0.001563 
0.000498 
0.000141 
0.000037 
0.000009* 

0.189715 
0.282513 
0.379808 
0.46097? 
0.504945 
0.496802 
0.419217 
0.157469 
0.261479 
0.171726 
0.101746 
0.054395 
0.026215 
0.011411 
0.004478 
0.001584 
0.000505 
0.000145 
0.000018 
0.000009 

0.?00796 
O. ?96009  
0.194240 
0.474314 
0.515513 
0.506121 
0.448 8 07 
0.159452 
0.259998 
0.169929 
0.100168 
0.053143 
0.025645 
0.0111 2 9 
0.004159 
0.001541 
0 .000491 
0.000141 
0.000017 
0.000009 

10 
11 
1? 

14 
15 
16 
17 
18 
19  

0.207942 
0.303584 
0.400787 
0.478png 
0.515810 
0.50532? 
0.44 94?1 
0.354246 
0.253117 
O.1645735 
O.096586 
0. 0 51224 
0.024543 
0.010623 
O.004153 
0.001467 
0.000468 
0.00011 5 

 0.000015 
0 .000008 

0.206568 
0.30040 9 

 00394925 
0.46930s 
0.5041 9 9 
0.4911q7 
0.411741 
0.141927 
0.244233 
0.1q 8 19 
0.0 9 2620 
0.049006 
0.021433 
0.010126 
0.001954 
0.0011 95 

 0.000445 
0.000128 
0.000031 
0.000008 

0.195477 
0.284611 
0.174q73 
0.445587 
0.479013 
0.463 8 54 
0.404 6 63 
0.323287 
0.232765 
0.150 9 11 
0.08'8196 
0.046787 
0.022176 
0.009669 
0.003 7 75 
0.001 1 32 
0.000424 
0.000122 
0.000032 
0.000007 

0.1760 2 1 
0.2575 6 9 
0.340616 
0.407057 
0.439451 
0.426174 
0.371361 
0.299248 
0.216795 
0.14101 4 

 0.092829 
0.043947 
0.021060 
0.009115 
0.001561 
0.001257 
0.000401 
0.000115 
0.000010 
0. 0 00007 

0.150590 
0.222007 
0.295680 
0.155750 
0.386649 
0.379592 
0.336606 
0.269589 
0.19499R 
0.12717? 
0.075126 
0.040007 
0.019234 
0.008147 
0.003269 
0.001156 
0.000368 
0.000106 
0.000027 
0.000006 
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1971 TNCOME/TTmE 1969 	1970 1972 	1973 

VALUE'S or SIMULATEn ECOMOmIC MOBILTTY AT AGE 	27 

INcOmF/TTmr 1 9 63 1964 1965 1966 1967 1969 

0 
1 
2 

4 

7 

10 
11 
1? 
11 
14 

' 	15 
16 
17 

iq 
1 9  

0.155647 
0.229150 
0.105105 
0.367135 
0.3 9 9901 
0.391297 
0.346775 
0.277557 
0.200627 
0.110955 
0.077181 
0.041069 
0.019727 
0.009553 
0.003147 
0. 0 0118? 
0.000376 
0.000108 

 0.000028 
0.000007 

0.166560 
0.2474 9 

 0.31?032 
0.402215 
0.440060 
0.437319 
0.394436 
0.311953 
0.226535 
0.1 4 q5 0 3 
0.097991 
0.046942 
0.022621 
0.009934 
0.001856 
0.001363 
0.00043 
0.00012 
0.000032 
0.000009 

0.175565 
0.262505 
0.354? 2 3 
0.411185 
0.474225 
0.472108 
0.425418 
O  .341450 
0.247998 
0.163082 
0.096776 
0.051 9 05 
0.025 0 12 
0.010 9 89 
0.004 2 74 
0.001 5 12 
0.000482 
0.000138 
0.000036 
0.000008 

0.195048 
0.277073 
0.374354 
0.456419 
0.502075 
0.496770 
0.442?qi 
0.359761 
0.263334 
0.171324 
0.102891 
0.055094 
0.026604 
0.011583  
0.004546 
0.0016 08 

 0.00051? 
0.000147 
0.000039 

0 4 0 00 009  

0.196244 
0.292187 
0.392731 
0.476546 
0.521964 
0.513272. 
0.453599 
0.369052 
0.269849 
0.177140 
0.104899 
0.056047 
0.027014 
0.011744 
0.004604 
0.001627 
0.000518 
0.000149 
0.000039  
0.000009 

0.207510 
0.305900 
0.407073 
0.4 99514 
0.511 7 17 
0.521710 
0.462167 
0.370076 
0.26,750? 
0.174607 
0.102909 
0.054758 
0.026303 
0.011404 
0.004462 
0.001575 
0.000502 
0.000144 
0.000017 
0.000009 

0 
1 
2 

4 

6 
7 

9 
10 
11 
1? 
11 
14 
15 
16 
17 

1 9  

0.214665 
0.313299 
O.413271 
O.492691 
0.530975 
0.51 9 753 
0.461897  
0.363698 
0.259n05 
0.169581  
0.099959 
O.052174 
0.025066 
0.010837 
0.004232 
0.001493 
0.000475 
0.000137 
0.000036 
0.000108 

0.211409 
0.110064 
0.407226 
0.491447 
0.51 99 60 
0.504951 
0.445493 
0.350785 
0,25 12 7 1 
0.161 9 21 
1.094691 
0.05004? 
0.021999 

 0.010314 
0.004022 
0.001417 
0.000451 
0.000130 
0.000034 
0.000009 

0.202140 
0.294n52 
0.186649 
0.45 95 30 
0.493537 
0.477440 
0.416069 
0.332n88 
0.238966 
0.154702 
0.090517 
0.047 9 55 
0.022q60 
0.009966 
0.003947 
0.001355 
0.000431 
0.000124 
0.000032 
0.000008 

0.1920 9 1 
0.266260 
0. 1 1A50 
0.420168  
0.453258 
0.419199 
0.392340 
0.307875 
0.222869 
0.144816 
0.094994 
0.045052 
0.021569 
0.009325 
0.003641 
0.001283 
0.000408 
0.000117 
0.000030 
0.000007 

0.155647 
0.229350 
0.305305 
0.367135 
0.398801 
0.391297 
0.346775 
0.277557 
0.2006?7 
0.130 955 
0.077191 
0.041069 
0.01 9 727 
0.008553 
0.003347 
0.001182 
0.000376 
0.000108 
0.000028 
0.000007 



1971 ImcomPI/Trmr 1969 	107 0  1972 	1973 

VA)'  rW c;Tmul ATFn FC0m0m1r mORILITY AT AGF = ?9 

TmcomF/TTmr 1961 

	

0 	 0.1q9nq 
0.23450g 
0.312010 
0.37499e; 

	

4 	 0.407111 
ne399?1,4 

	

6 	0.3 53571 

	

7 	 0.2 8 281? 
0.204284 
0.133p45 

	

10 	 0.079470 

	

11 	 0.041 7 20 

	

1? 	 0.020022 

	

11 	 0.008673 

	

14 	 0.0031 0 0 

	

1 (:)- 	 0.0011W1 
0.000180 

	

17 	.0.000109 

	

19 	0;000029 

	

19 	 0.000007  

1964 

0.17011? 
0.?51029 
0.119178 
0.4100 9 8 
0.4 40510 
0.446570 
0.402661 
0.320?23 
0.211004 
0.1 5 13 5 1 
0.0995?3 
0.04778? 
0.021010 
0.009995 
0.001 9 16 
0.001 19 3 
0.000440 
0.000126 
0,000011 
0.000008 

1965 

0.179 5 67 
0.268475 
0.362246 
0.441 09 5 
0484115 
0.482 5 59 
0.4347 66 
0.348909 
0.25323? 
0.166461 
0.0 08734 
0.052924 
0.0254RA 
0.011080 
0.004149 
0.001537 
0.000489 
0.000140 
0.000036 
0.000009 

1966 

0.19034? 
0.281497 
0.381012 
0.46692% 

0. 5 11559 
0.508021 
0.452139 
0.367717 
0.260074 
0.17703? 
0.105046 
0.056217 
0.027130 
0.011804 
0.004629 
0.001635 
0.000520 
0.000149 
0. 0 00038 
0.000009 

1967 

0. ?0û%1%  
0.20 8 941 
0.401725 
0.487335 
0.533526 
0.524551 
0.463348 
0.37687? 
0.275457 
0.180732 
0.106967 
0.057116 
0.027511 
0.011 950 
0.004681 
0.00165? 
0.000526 
0.000151 
0.000039 
0.000009 

10 6 9 

0. ?12104 
0.312679 
0.416013 
0.499994 
0.542815 
0.512295 
0.471428 
0.377093 
0.272179 
0.177660 
0.104626 
0.055626 
0.026696 
0.011564 
0.004 5 20 
0.001504 
0.000507 
0.000145 
0.000038 
0.000009 

0 
1 

4 

6 
7 

9 
10 
11 
1? 
13 
14 
15 
16 
17 
1 8  
19 

0 .219544 
0.320163 
0.421q81 
0.502653 
0.541?47 
0.529174 
0.470081 
0.369752 
0.263954 
0.171035 
0.100194 
0.053024 
0 .025148 
0.010946 
0.004269 
0.001504 
0.000478 
0.000137 
0.00 0 036 
0.000009  

0.21 828 ? 
0.316946 
0.41571? 
0.491060 
0.52e:1646 
0.511064 
0.451004 
0.156291 
0.2 5 1 8 94 
0.164075 
0.095 9 37 
0.0505 9 5 
0.02.4127 
0.010109 
0.004150 
0.0014?5 
0.00 0 453 
0.000130 
0.000034 
0.000008 

0.206 8 26 
0.300600 
0.394P9p 
0.468893 
0.503108 
0.486199 
0.423 , 34 
0.337482 
0.242 4 98 
0.156 9 80 
0.001696 
0.048416 
0.023100 
0.009 0 57 
0.003978 
0.001164 
0.000434 
0.000124 
0.000032 
0.000008 

0.18631q 

0.272271 
0.359524 
0.42 9 0 0 1 
0.462419 
0.447669 
0.380337 
0.313276 
0 .22659 1 
0.147119 
0.086249 
0.045670 
0.0218 4 0 
0.009432 
1.001678 
0.0012 9 5 
0.000412 
0.000118 
0.000031 
0.000007  

0.150229 
0.234509 
0.312 0 10 
0.374995 
0.407111 
0.309214 
0.353571 
0.282 8 12 
0.204284 
0.133245 
0.079470 
0.041 7 20 
0.020022 
0.00 8 673 
0.003390 
0.001196 
0.000380 
0.000109 
0.000029 
0.000007 
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2 

4 

6 
7 

10 
11 
1? 
13 
14 

17 
lq 
lq 

1971 TmCOmE/TT^^F 1969 	1970  1972 	1973 

vALOFq nr sTMU[AlTn FCONOMTC \/103ILT.TY AT AGE = 2 9 

ImrnmE/TTmr 1 9 6 1 19 6 4 196 5  19 66 1967 1468 

O.1 6 1223 
0.237126 
0.1190 
O.379090 
0.411120 
0.403097 
0.3(7, 67Pq 
0.2R5192 
0.205R7 
0.134170 
0. 07 R 95 1 
0.041940 
0.020109 
0.008702 
n,0031 9 5 
0,001197 
0.000180 
0,000109 
0,000028 
0.000007 

O .177448 

O .?q6108 

0.341410 

0.415742 
0,454554 
0.451437 
0.406929 
0.3?1434 
0.2131 5 8 
0.1 5269 7 

 0.09 0265 
0,003 146 
0.0211 6 5 
0.010055 
0,003 9 36 
0,001359 
0.00044? 
0,000127 
O.000033 
0.000nn5 

0.181 8 06 
0.271g 0 5 
0.366699 
0.446453 
0.4 9 0 6 11 
0,488231 
0.439 7 50 
0,352698 
0.2559 51 
0.165176 
0 .099 7 02 
0.053112 
0.025707 
0,011176 
0.004179 
0.001 546 
0.000492 
0,000141 
0.000036 
0.000 0 05 

0.1917?4 
0.287057 
0.357794 
0.47?703 
0.519527 
0.514104 
0,457411 
0.37191? 
0.272055 
0.175920 
0.106116 
0.056759 
0,027374 
0. 0 11901 
0. 0 04661 

 0.001646 
0.0005 2 3 
0.000150 
0.000039 
0.000009 

0.203151 
0.30265? 
0.406619 
0.493143 
0.539722 
0.530419 
0.468327 
0.380797 
0,278211 
0.152444 
0.107917 
0.057557 
0.027717 
0.012030 
0,004708 
0.001660 
0.000528 
0,000151 
0.000039 
0.000009 

0.214 9 63 
0.316414 
0.420757 
0.505454 
0.548426 
0.537463 
0.475713 
0.380255 
0,274476 
0.178593 
0,105268 
0,055920 
0,026813 
0,011 6 03 
0,00410 
0.001qQ6 
0,000507 
0,000145 
0,000018 
0.000009 

0 

1 

2 

4 

6 
7 

10 

11 

1? 

11 
]4 

lq 
16 

17 
1R 
19 

0.222277 
0.3238 
0.426q40 
0.50765q 
0.54616? 
O.531738 
0.473584 
0.37210 9  
O,265?51 
0.171765 
0.10 0 514 
0.053134 
0.025172 
0.010943 
0.004262 
0.001499 
0.000476 
0.0001 -37 
0.00003 5 

 0.000005 

O,221006 
p320497 
0,420117 
0.497765 
0.513151 
0.517i325 
n.455957 
0.358 179 
0.254940 
0.164555 
0,096100 
0.050 60 7 
0.024106 
0.0103 7 6 
0.004035 
0.001415 
0.000450 
n.000129 
0.000033 
0.000008 

0.209428 
0.304106 
0.199134 
0.473473 
0.507 5 24 
0.489q52 
0.426017 
0.339167 
0.2435Q6 
0.157410 
0.091 8 87 
0.048462 
0.023 0 92 
0.009941 
0.003 8 66 
0.001158 
0.0004 1 1 
0.000124 
0.000032 
0.000007 

0.188690 
0.27550? 
0.36351? 
0.431420 
0.466 8 02 
0.4 5 1501 
0.392.268 
0.315195 
0.2?7 9 12 
0.147844 
0.056556 
0.04799 
0.021 87 8 
0.009437 
0.00167 
0.0012q2 
0.000410 
0.000117 
0.000010 
0.000007 

O ,161221 
0.237326 
0.315590 
0.379090 
0.411320 
0.403097 
0.356785 
0.285192 
0.205857 
0.134170 
0.078951 
0.041940 
0.020109 
0.008702 
0.00339R 
0.001197 
0.000380 
0.000109 
0.000028 
0.000007 



IMCOM E /TTmE 196 9 1970 1972 	1973 1971 

vALOFS or SIMULATEn ECONOMIC MORILTTY AT AGF = 10 

INroME/TTMF-  1961 1964 1 96r:,-  10 66 1967 1968 

3 
4 

6 

7 

10 
11 
1? 
11 
14 
1 5  
16 
17 
18 
19 

0.161569 
0.237711 
0.315936 
0.379292 
0.411297 
0.402826 
0.356313 
0.28461 9 

 0.205?95 
0.133700 
0.07 8 610 
0.0417?2 
0.019996 
0.008639 
0.003170 
0.001186 
0.000176 
0.000108 
0.000028 
0.000006 

A.177R15 

0.256qP 

0.14 -1950 

0.41 6 2 6 1 
0.454961 

0.451693 
0.407034 
0.3? 1 12 9 

 0.23297 7 
0.152472 
0.090076 
0.04 8 012 
0.021086 
0.010011 
0.001915 
0.001380 
0.000438 
0.000125 
0.000012 
0.000007 

0.182194 
0.272164 
0.167411 
0.447248 
0.491 1 88 
0.488 9 00 
0.440283 
0.352 9 62 
0.256 0 34 
0.168155 
0.099639 
0.053 2 48 
0.02 56 59 
0.011147 
0.004164 
0.001539 
0.000489 
0.0001 4 0 
0.000036 
0.000008 

0.192119 
0.287667 
0.188586 
0.473607 
0.520731 
0.514870 
0.457944 
0.372248 
0.272209 
0.178945 
0.106078 
0.056706 
0.027331 
0.011874 
0.004648 
0.001639 
0.000520 
0.000149 
0.000038 
0.000009 

0.?0379? 
0.103246 
0.407319 
0.493856 
0.540331 
0.530826 
0.468439 
0.380757 
0.278063 
0.182249 
0.107737 
0.057452 
0.027632 
0.011983 
0.004685 
0.001650 
0.000524 
0.000150 
0.000038 . 

 0.000009 

0.215426 
0.316951 
0.42'24R 
0.505722 
0.548195 
0.537101 
0.475084 
0.379492 
0.273726 
0.178267 
0.104813 
0.055629 
0.026648 
0.011519 
0.004493 
0.001581 
0.000502 
0.000143 
0.000017 
0.000009 

1 

3 
4 
5 
6 
7 

10 
11 
1? 
13 
14 
15 
16 
17 
18 
19 

0.222751 
0.324117 
0.426751 
0.507475 
0.545490 
0.532635 
n.472227 
0.370637 
0.263916 
0.170719 
0.099793 
0.052692 
0.025130 
0.010825 
0.004211 
0.001479 
0.000469 
0.000134 
0.000035 
0.000008 

0.??1478 
0.3208 7 9 
0.420210 
0.497380 
0.512188 
°. 5 1 6 1 65 

 0.454217 
0.356377 
0.251145 
0.161327 
0.09 5 163 
0.0 5 0101 
0.021833 
0.010243 
0•0010 7 8 
0.001196 

0. 0 00 44 2 
0.000127 
0.000033 
0.000008 

0.20 9 881 
0.304487 
0,399 260 
0.473167 
0.506692 
0.488624 
0.424 1 70 
0.337 7 14 
0.242148 
0.156 2 90 
0.091121 
0.047997 
0.022 140 
0.009 8 18 
0.003 8 13 
0.001137 
0.000424 
0.000121 
0.000011 
0.000007 

0.1 8 9100 
0.275893 
0.361746 
0.433353 
0.466341 
0.450637 
0• 39 11 07 

 0.314217 
0.226881 
0.147016 
0.086010 
0.045444 
0.021682 
0.009341 
0.003613 
0.001276 
0.000404 
0.000116 
0.000030 
0.000007 

0.161569 
0.237713 
0.315936 
0.379292 
0.411297 
0.402826 
0.356313 
0.284619 
0.205295 
0 .133 7 00 
0.078610 
0.041722 
0.010086 
0.008639 
0.003370 
0.001186 
0.000376 
0.000108 
0.000028 
0.000006 



CkA P T 10 0 

1953.100 1964.n0 0 	1965.000 	196A.000 lge, 7.000 	1 9 e03.000 16Q.000 1970.000 1971.n00 	197?.n00 	1q71.r.00 

l'terazszer
.  1 	 tatezeeizzazik4  

3 

4- 

0.4253+ 

0.3403+ 

0.2552+ 

• (34r11 

0.1701+ 

.- 

0.0551+ 

- 

-0sii000+ 3 

- 

- 0.0851+ 

- 

- 0.i701. 

-0.2552+ 

- 
- 0.34 0 3 + 

- 

-0.4253+ 

7 

Ô. 27  

1963.000 1964.000 1965.000 1966.000 1967.000 1968.000 1969.000 1970.000 1971.000 1972.000 1973.7100 

Three Time Components. of Simulated Mobility 



3.2 Propagation or Population Density 	 • 

Program 3.2 will propagate a given age-, income-

specific. population density at time t (=1963 here) over a p 

period of years From specified mobility and mortality functions 

using a - finite-difference scheme based on the Lax-Wendroff 

conservation formula [15]. While the program is used here 

only for aggregation experiments with the mobility function 

of the previous section, it could be used with estimates of 

the mobility obtained from actual data if it were available. 

Further, the program provides values of the population 

aggregated from the density function using the product rule 

Cor multiple integration based on Simpsonts Rule [22]. Values 

or density and aggregated population are placed on a computer 

rile for use in estimating g(x,s,t) . 	 • 
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,tinp Arcr-mum,e7PNFP,TimF-60 
****************************************************************** 

pRoGPAm le? 	IMMIJ 

****************************************************************** 

3J 013 SIMMU; CHARGE VERNER; CLASS 3; 
USER 080002/V 1-IJ; 
PROCESSTIME=600; 
PRINTLIMIT=5000; 
BEGIN 
3REMOVE DATA/XXGRAL FROM PACK; 
COMPILE SIMMU FORTRAN; 
FILE FILE2(KIND=PACK,TITLE,=DATA/XXRH02,MAXRECSIZE=11,BLOCKSIZE=330, 
AREASIZE:=42,AREAS= 1,FLEXIBLE,SAVEFACTOR=30); 
FILE FILE3 (KIND=PACK,TITLE=DATA/XXMU9 	FILETYPE=7); 
3FILE FILE4(KIND=PACK,TITLE=DATA/XXGRAL,MAXRECSIZE=20,BLOCKSIZE=60, 

AREASIZE=21,AREAS=11,FLEXIBLE,SAVEFACTOR=30); 
VILE FILE8 (KIND=PACK,TITLE=DATA/XXDSCN,FILETYPE=7); 
FILE FILE9 (KIND=PACK,TITLE=DATA/XXCSRS,FILETYPE=7); 
OPTION=AUTORM 
3DATA 	 • 

3DATA 

3END JOB 
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******************************************************4*********** 

PROGRAM : 1.? 
TITLr 	sImmu 
poRiDnqF : TO PROPAGATE A ROPuLATION DENSITY  AND  AGGREGATION 

FROM A GIVEN ECONOmIC mORILITY AND STARTING DENSITY 
nATA 	DATA/XXMU9 
OUTPHT 	DATA/XXRHO? - DENSITY 

nATA/XXGRAL - AGIREGATED POPULATION 

	

• 	r 
****************************************************************** 

	

1 	 PEAL MH(1?1140).MU5(123.40) 

	

2 	 REAL R(62,11).P1(123.21) 

	

3 	 PEAL PS(1?3,40).P(62,20,11),PT(121,40) 

	

4 	 PEAL K1(7.62).A1(3.6 2 )9H1(62),D1(62),COE(4,6?) 

	

5 	 PEAL FT(??) 

	

6 	 REAL ST4RTS(40) 

	

7 	 REM CST(1).PI(6?,20,11) 
REAL sTFP 

	

9 	 INTEGER SA 

	

10 	 NAME1 IST/PRTLTM/IPS.TBE 
****************************************************************** 

THIs SURPoUTINF SIMUIATES THE CHANGE IN POPULATION DENSITY AS A 
FUNCTION OF AGES (17-78) AND INCOME ($0-$19.000) OVER THE YEARS 
1963-1973. 

Am ARTTFICTAL BUT REALISTIC ECONOMIC MOBILITY WAS CREATEn 
IN PROGpAm 3.1 TO DETERMINE AT WHICH POINT IN THF 
EcTIMATION PROCEDHRE THAT ERRORS OCCURRED WHICH CAUSED 
PGOR RFsULTS WHEN ESTImATING FPOM REAL DATA. 
TiATS PPoGRAm RUNS A SIMULATION OF DENSITY USIMC, THIS 
STMULATED MOBILITY. 

NsTEP = NUmBER OF SUBINTERVALS PER BASIC INTERVAL IN 
PpoPAGATING THE DENSITY FROM THE SIMULATED MU. 

= sAmE VALUF AS IN PROGRAM 3.1. 

****************************************************************** 
11 	 PEffl(S.PRTLIm) 
12 	 READ(5.111) NX.N.S.NT 
13 	 PEAD(Ç,112) NSTEP 
14 	 STEP•7NSTEP 	 • 
15 	 NSTR1=NSTFP+1 
16 	 READ(5.111) NX1.NSI.mT1 
17 	 WRITr(6,113) NX,NS.NT 
1B 	 RFAD( 5 111?) SA 
19 	 WRITF(6.114) SA 
20 	 PEAD(S.11q) (CST(I)0=1.1).SUm 
21 	 no 3 I=1.1 	 • 
22 	 CST(I)=CST(I)/SOM 
?3 	3 	CONTINUE 
24 	111 FoPm;T(3I1) 
25 	11? FORM;T(I1) 
26 	113 FORm , T(eltONX = 1 ,1. 1.///0 MS = '03.///0 NT  
27 	114 FOPmAT(//of STARTING AGE IS ',13,//) 
28 	115 FORmAT(4F10.4) 
?c) 	 Nxm1-„mx-1 
30 	 NTM1-NT-1 



	

11 	 NXPINX+1 

	

? 	 NSP1=NS+1 

	

33 	 NTP1-:NT+1 

	

. 34 	 NX1P1=NX1+1 

	

35 	 NS1P1=MS1+1 

	

16 	 NT1P1=NT1+1 

	

37 	 CALL CALCP(P,NX,NT,S , ) 

	

3 8 	no 51 T=1.mx 

	

lg 	1 	KI(1,T)=SA+I-1. 

	

40 	 CALL SFTUP(NX,A1,H1,k"1) 

	

41 	 no 51 K=1.NT 

	

42 	 DO 5? T=1,NX 

	

43 	5? 	 K1(2.I)=P(T,K) 

	

44 	 CALL 5OLVE(A1,K1,H1.MX,019COF) 

	

45 	 T1=0 

	

46 	 COUNT=r1 

	

47 	 no ql  

	

48 	57 	 T1=I1+1 

	

49 	 C0uNT=COuNT+1 

	

50 	 xx=SA+(I1-1.)/ST7P 

	

S1 	 Pl(T100=UT(40)+XX*(COF(3,1)A- XX*(COF(2.1)+XX*C0F(10)) 

5? 	 IF (COUNT.LT.NSTEP.AND.T1.LT.NX1) GO TO q7 
53 	 COUMT=0 
54 	51 	 CONTIWF 
55 	no  54 KrzlINT 
56 

 
5 4 	K1(1.K)=K-1. 

57 	 CALL SFTUP(NTe.A1,H19v1) 
58 

 
no 	1=1.NX1 

59 	 no qg K=1,\IT 
60 	gq 	 K1(2,K)=P1(T,K) 
61 	 CALL SOLVF(A1.K19H1.MT4019COF) 
62 	 1(2=0 
63 	 COUNT=0 
64 	 no 	K=1,MT 
65 	5P 	 K2=K2+1 
66 	 COUNT=COUNT+1 
67 	 TT=((2-1.)/STFP 
68 	 R1(T,K2)=C 1 F(4.K)+TT*(COF(3,K)+TT*(C0F(29K)+TT*C0F(1,K)) 

&) 
Tr (COUNT.I.T.NSTEP.ANO.K2.LT.NT1) GO TO 58 

	

70 	 COUNT=0 

	

71 	56 	. CONTINUE 

	

7? 	 CALL 	INPUT(NX1.NS1P1,NT1,PS,FT,NTP1,R1.NSTEP,SA) 

	

73 	 T1=1-ST
74 	 no 61-  T=1.Nx 

	

75 	 T1=T1+NSTFP 

	

76 	 J1=1-NSTrP 

	

77 	 no 61 J=1,NS 

	

78 	 J1=j1+NSTEP 

	

79 	 cD( I J.1) =PS 
61 	 cONTINUE 

81 
8? 	 K2=1 
83 	 CALL 	INTGXS(NX.NS,NT,NX1,NS1P1.19NSTP1,PS,PT.CST) 
A4 	 no 11 K=p.mT1 
85 	 CALL TNPmU(NX1.NS1P14MU.mU5) 
86 	 DO P I=1,NX1 
87 	 nO q J=1.NS1P1 
88 	 PT(I.J)=MU ( I,J)*PS(I,J) 

Qfl  



	

89 R 	 CONTINUE 

	

90 	 XX=FT(K)/FT(1) 

	

91 	 CALL RIRTHS(NS1P1,K,STARTS,XX,NSTEP) 

	

9? 	 NX1m1=NX1-1 

	

93 	 nO 11 I1=1,NX1M1 
94 

	

9F 	 nn 1? J=2.NS1 

	

96 	12 	 PS(I+1,J)=0S(T,J)*(1.-R1(I,K-1)/NSTFP)-.5* 
(PT(T,J+1)-PT(I,J-1)-(MUF(T,J+1)* 
DT(I,J+1)+MUS(I,J)* 9T(I,J-1)-(MUF(1,J+1)+ 
MU5(I,J))*PT(T,J))) 

	

97 	 PS(T+1 , 1)= 9 S(I,1)*(1.-R1(I,K-1)/NSTF 9 )-.*(PT(I,?)+ 
RT(T,1)-MUS(I,2)*(PT(I,2)-PT(T,1))) 

9P Ps(I+1,NS1P1)=PS(I,NS1P1)*(1.-R1(I,K-1)/NSTE 9 )+,q* 
(eT(T,N.S1P1)+PT(I,NS1)-MU5(T,NS1P1)* 
(DT(I,NS1P1)-PT(I,NS1))) 

	

99 	11 	 CONTINUE 

	

100 	 no  5 J=1,NS1P1 

	

101 	S 	PS(1,J)=STARTS( 

	

102 	 TPPT=T 9RT+1 

	

103 	 TF (T 0RT.NE.NST(7 P) G1 10  10 

	

104 	 TPPT=0 

	

1 0 5 	 K2=K2+1 

	

106 	 T1=1-NSTFP 	 • 

	

1 0 7 	 • n0 71 T=1,NX 

	

10 8 	 T1=I1+NSTF 9  

	

. 10 9 	 . 11=1-NSTEP 

	

110 	 nO 71 J=1,N5 

	

111 	 J1=J1+NSTED 

	

112 	 9 (1,J,K2)=PS(T1,J1) 

	

113 	71 	 CONTINUE 

	

114 	 CALL 	INTGXS(NX.NS5NT,NX1,NS1P1,K2,NSTP1, 9 S,PT,CST) 

	

115 	1 	CONTINUE 

	

116 	 !PTT -(6,1?1) 

	

117 	 WPITu-(6,1p0) 

	

118 	 nn  2  I=IDS+IP 

	

119 	 I1=SA+I-1 

	

120 	 WRITr(6,116) I1 , (R(T,K),K=1,6) 

	

121 	21 	CONTINUE 

	

122 	 WPIT-(6,1?2) 

	

123 	 On  7D  T=IPS , IPF 

	

124 	 T1=SA+I-1 

	

125 	 WPITF(6,116) 1. 14(112(19K),K=7,MT) 

	

126 	2 2 	CONTINUE 

	

127 	 no 10 T=I 9 S,I9E 

	

128 	 nO 14 K=1,NT 

	

129 	14 	 FT(K)=0. 

	

130 	 T1=i+se-1 

	

131 	 WRITF(6,117)  Il 

	

132 	 WRIT- F(6,118) 

	

133 	 no  16 J=1,NS 

	

134 	 WPITR(6111 (, ) J-1. (P(I.JeK),K=196) 
erxTENSION* 	10-3 

	

135 	 no  16  K=1.\IT 

	

136 	16 	 FT(K)=FT(K)+P(I,J,() 

	

137 	 WPITF(6,1?9) (FT(K),(=1,6) 

	

13P 	 WPITr(6,119) 

	

139 	 nO 17 J=1,NS 

	

140 	 WRITE(6,116) J-1, (P(I,J,K),K=7,NT) 
*EXTENSION* 	10-3 



162 
163 

qT0P 
rw") 

141 	17 	 CONTINUE 
14? 	 WRITr(6,1?9) (FT(K),K=7,NT) 
143 	18 	CONTINUE 
144 	116 FoRmAT(T4,5X,6E10.6) 

117 FORM.,\T( 9 1t,e DENSITY PROPAGATED FROM SIMULATrO mO9ILITY AT AGF = 
&,,Ir?,//) 

146 	118 FOR%4T(' INcOME/TIME 1961 	1964 	1965 	1966 	1967 
Ig6Pt,//) 

147 	119 FORK“T(//,' INCOME/TIME 1969 	1970 	1 9 71 	197? 	19 
& 7 3',//) 

I4P 	1? 0  FORM ,cfle AGE/TImE 	1961 	1964 	1965 	1966 	196 7 
1968',//1 

149 	121 FORmAT( 1 1 9 ,///0 	DEATH RATES',///) 
150 	122 FORmAT(//,' 	AGE/TImF 	1969 	1970 	1971 	1972 	1 9  

F,.71 0 .//) 
151 	129 FORMAT(//0TOTALS 	',6E10.6,//) 
1 5 2 	 no Ir. T=1,NX 
153 	 no lq J=1.vs 
1 54 	 wRITE(2) 	(P(I,J,K)9K=1,NT) 
155 	15 	 CONTINUE 
156 

 
no  ln K=1.NT 

157 	 no 19 1=1,NX 
158 	 WPITE(4) (PI(I,J,K),J=1,NS) 
1 ,59 • 	19 	 CONTINUE 
16 0 	LOCK ? 

161 	 LOCK 4  

164 	 qUPPnlITINF RIRTHS(NS*K , STARTS,XX,NSTEP) 
TNTFnFR Nq.K 

166 	 REAL STARTS(NS),XX 
167 	 RFAL J1,ÇTFP 
168 	 STEP-TFP 

XY = FrPTTLITY RATIO (1961 = TOTAL FERTILITY) 
169 	 00 1 J=1,Nq 
1 7 0 	 J1=(J-1.)/STEP 
171 	 STARTS(J)=EXP( - .05*(J1717./4.1+.8)**2)*XX 
172 	 1 	CONTINUE 
173 	 PFTHPM 
174 	 ENO 

175 	 qURQnUTINr INPUT(NX1 , NS1P1,NT1,PS,FT,NTP1,R1,NSTED,SA) 
176 	 TNTrc.FR NX1.NS1P1.NT1.NTP1,NSTEP,SA 
177 	 PEAL Pg(NX1,NS1°1),FT(NT1),R1(NX1,NT1) 
178 	 PFAL K1(?,41),H1(43).A1(41),01(41),C0F(4941) 
179 	 REAL TleJl+STFP 
1q0 	 STP:P -USTFP 
181 	 NT=MTP1-1 
1 8 2 	 REAn(q,114) (FT(I),I=1,NTD1) 
183 	11 4  FOPmeiT(8F10.6) 
184 	 IF UlgTEP.F0.1/ GO To 10 
I5 	Q K=1.MTP1 
1 8 6 	 K1(1,K)=K-1. 
1 5'1 7 	 CONTINUE 
188 	 CALL fFTUP(MTP1,A1,H1,K1) 
1 8 9 	 00 17 K=1,NTP1 
190 	12 	K1(2, 10=FT(K) 

-484-- 



	

191 	 CALL SOLVr(A1,K1,H1,NTP1+ 7)1,COF) 

	

1 9 2 	 K?(1 

	

1°3 	 COuNT=0 

	

194 	 00  1  K=1,NT 

	

1°5 	14 	Kp=K7+1 

	

1 1 6 	 COUNT=COUNT+1 

	

1°7 	 TT=(K2-1.)/STP- p 

	

198 	 FT(K2)=C0F(4,K)+TT*(O0F(1,K)+TT*(COF(2,K)+TT*COF(1,K))) 

	

19 9 	 IF (COUNT.LT.NSTEP.ANO.K2.LT,NT1) GO TO 14 

	

200 	 COUNT=0 

	

201 	13 	CONTINUE 

	

202 	10 	CONTINUE 

	

203 	 WRITF- (6.;212) 

	

204 	 WRIT£7(6,122) (FT(I),T=1,NT1) 

	

205 	212 FORmAT(//,' RIRTH RATE FRACTIONS IN HALF YEARS',//). 

	

206 	122 FORMAT(' 9 9  5F12.6,/) 

	

207 	 sUmr.n. 

	

20R 	 no  1 J=1,NS1P1 

	

209 	 J1=(J-16)/STEP 
210  

	

711 	 sUM=SUM+RS(1,J) 

	

212 	1 CONTTNUE 

	

213 	 SUM=sUm/STFP 

	

214 	 FT(11=FT(1)*Sum 

	

215 	no  2 J71,NS1P1 

	

216 	 Rq(1,J)=PS(1,J)/SHM 

	

217 	2 	CONTINUE' 

	

218 	 FAC=(- TFP 

	

21 9 	no 5 T=2,Nx1 

	

220 	 Y1=SA-e(I-1,)/STrR 

	

221 	 sUM=0 

	

222 	 no 4 J=1.NS1P1 

	

223 	 J1=(J-1.)/STFP 
224  

(J1-10.25)**2)))) 

	

225 	 SUM=SUM+PS(I1J) 

	

226 	4 	 CONTINUE 

	

227 	 FAC=FAC*(1.-P1(I-1,1)/STEP) 

	

2 2 8 	 SUM=SUM/FAC 

	

729 	 no q J=1,NS1P1 

	

230 	 ps(T,J)=pS(I,J)/SUM 

	

231 	5 	CONTINUE 

	

23? 	 RFTUDN 

	

233 	FNn 

234 	 SURRoUTINF INRmU(NX,NSP1,MU,MU5) 
235 	 INTFr,FR NX,MSP1 
236 	 PFAL mU(NX,NSP1),MU5(NX,NSP1) 
237 	 NS=NqP1-1 
238 	 o0 2 T=1,Nx 
239 	 FAn(3) (mu(I,J),J=1,Ns) 
240 	1 	 CONTINUE 
741 	 no  2 K=1,NT 
242 	 mU(I,NSP1)=2.*MJ(I,NS)-mU(I,NS-1) 
243 	2 	CONTINUE 
244 	 nO 4 T=1,NX 
245 	 no 4 J=1,NS 
246 	 MU5(I,J+1)=.5*(1U(I,J)+MU(I,J+1)) 
247 	4 	 CONTINUE 



24R 	. 	PFTIPM 
249 	 Fmn 

fURRoUTINF CALCP(R.NX,NT,SA) 
2 L, 1 	 TNTF,FR Nx.NT,sA 
?PP 	 PFA[ P(Nx.NT) 

****************************************************************** 

THIS sURRouTINF CALCuLATFS OFATH PATES  FOR THE  YFAPS 
1q61 TO 1963+NT-1 
P(I, 	FRACTION OF PEOPLE OF AGF I+SA DYING AT TImr J+1962 

*********************************************************4t*e****** 
23 	PEA! xY(20),X7(20) 
754 	 INTE;FR yy,n 
?55 	 INTF.r,EP TEST/•R'/ 
756 	 I1=s/■ +?01 
757 	 nO 2i12 
758 	202 READ(R.100) xx 
25° 	100 FoRm^T(A1) 
260 	 11=5A 4-631 
261 	 no 2 ,1, 1 I=1,1. 1 	 • 	• 
26 2 	203 READ(9,100) xX 
263 	 no  26  I=1,20 	 • 

264 	 xY(T)=0. 	 • 
265 	706 	CONTINUE 

PEAU)  DATA FoR EACH YPAR 
266 	 nO 210 LT=1.NT 
267 	 nO ?pl Lx=1,NX 

PEA6 DFATHq FOR EACH yFAP 
268 	 PEA0(8.101) 0 
269 	101 FORM , T(T2Q05) 
270 	 IF (I  x.LF. 7 0-SA) GOTn 210 

ADJUgTMENT TO ACCoMmnnATE LACK  OF  POPULATION DATA AROVF AGE 
69 rnR yrAPS 1967 TO 1970. 

771 

	

	 IF 0 T.GT.4.AND.LT.Lr.8/ 501. 0 211 
READ POPULATTON FOR PACH YEAR 

?72 	 PFA0(Q,102) P9YY 
773 	102 FORmfT(12X,F9.1955X,A1) 

POPUIATION IN NON-CE'ISUS YEARS MUST BE MULTIPLIED BY 1000. 
274 	 TE (YY.FO.TPST) P=P*1000. 

LINER EXTRAPOLATION FROm 1966 DATA IS USED FOR 1967 TO 1970. 
?7 5 	 J=LX-S1 
27 6 	 X7(J).-L- P-xY(J) 
277 	 yy(J)=P 
278 	 nnTo 201 
279 	211 J=Lx-51 
2 0, 0 	 P=xy(J)+x7(J) 
2 8 1 	 xY(J)=P 
2R2 	 r,nT0 201 
23 	210 PEAn(9,102) P,YY 
24 	 TF (YY.EO.TFST) P=P*1000. 
2 8 5 	201 R(LX.LT)=D/P 
2 8 6 	221 cONTTNUE 
?R7 	 IF (t  T.FO.MT) r,OTO 200 

rLEAP RFmAINING DATA ON DrATHS. 
2 8 8 	 NN=lql-NX 
299 	 IF 	T.GT.2) NN=NN - 1 



equ 	 Il).)  ('n4 1=19NN 
291 	20 4 PFAD(P,100) XX 

CLFAQ PFmAINING DATA ON R1PULATION. 
29 2 	 Nm=c)n-Nx 
2 9 3 	 TF 	T.GT.4.ANn.LT.Lr.R) NM=sA 
294 	 nû 21S T=1•NM 
2 9 s 	205 PEAn(Q,100) XX 
2q6 	200 CONTTNUE 
297 	 PFTLJPN  
29g 	 ENn 

	

?Q9 	suRPnuTINF INTGXS(NX,NS , NT,NX1,NS1R1,K,NSTRI,R5,PI,CST) 

	

100 	 INTE,FR NY,NS9NT,NxI,NS1R1,K,NSTR1 

	

301 	 PEAL PS(Nx1,NS1R1),RT(Nx,MS,NT),CST(NSTR1) 

	

302 	 NSTrn=NSTP1-1 

	

303 	 NXm1-, NX-1 

	

304 	 NXm2-,.NX-2 
105 

	

30e, 	 NSm2-NS-2 

	

307 	 no  S  T=1,Nx 

	

108 	 no  S  J=1,NS 

	

309 	5 	 pT(T,j 9 K)=0. 

	

110 	 no ln TI=1,NSTR1 

	

111 	 no 10 J1=1,NsTP1 

	

312 	 C=CST(I1)*ûST(J1) 

	

313 	 no 10 I=1,mXM1 

	

314 	 I2=-(I-1)*NSTEP+I1 
315 DO 10 J=1,NSml • 

	

.316 	 12=(J-1)*NSTEP+J1 

	

317 	 RI(I,J,K)=PI(I,J,K)+C*PS(T21J2) 

	

310 	 IF (PI(I,J,K).LT,0.) RI(19J,K)=0. 

	

119 	1n 	 CONTINUE 

	

120 	 nO 2n I=1,NXM1 

	

121 	20 	PT(I,NS,K)=2.*RT(I,NSM1ÇK)-PI(I,NSM2,K) 

	

122 	 nû 3n J=1,MS 

	

323 	3n 	RT(NX,J,K)=20*PI(NXml,J,K)-PI(NXM2,J,K) 

	

324 	 PFTUom 

	

12s 	 END 

SW3RoUTINE SFTUR(N,A,H,K) 

*************************>************************************** 
THIS ROUTINE SETS UP A TRIDIAGONAL MATRIX A OF THE SPLINE EQUATION 
TN A I  RY N PiPAY - FIRST ROW IS SURFRDIAGONAL 

SECOND ROW IS DIAGONAL 
THIRO ROW IS SUBDIAGONAL 

AND THEN nEcomPosEs 	TO LU SO THAT 
Fi- PST  POW TS SUREPDIAGONAL OF U, SECOND ROW IS DIAGONAL OF U 

THTPn POW IS SURDIAGONAL OF L., DIAGONAL OF L IS UNITY 
r 	**************************************************************** 

327 	 REAL A(1,N),H(N),K(2,N) 
120 	 NM1=N-1 
329 	 H(2),,K(1,?)-K(1,1) 
330 	 nO 1n I=2,Nml 
131 	 H(I+1)=K(1,I+1)-K(10) 
332 	 A(1 , I)=H(I+1)/(H(I+I)+H(I)) 
333 	 A(20)=2.0 
334 	 A(10)=1-4(1,7) 
335 	10 	CONTINUE 



116 	 = A(1.2) 
317 	 A(2,i) = A(?,?) 
33 8 	 A(1,1) = A(3,?) 
11Q 	 A(lm) = A(1,N-1) 
140 	 A(2.m) = A(?,N-1) 
141 	 A(3i) = A(3,N-1) 
142 	 A(1,a) = -7  

343 	 A(?,?) = ? 
344 	 A(39 2 ) = 0 
345 	 A(1c -1)  = 0 
146 	 A(2."-1) = 2  
147 	 = -2 
348 	 LL 	N - 1 
349 	 no  li  I = 1 ,  LL 
350 	 A(30)=A(1,I)/A(2.1-1) 
3 5 1 	 A(20)=A(?,I)-A(30)*A(10-1) 
352 	li 	 CONTINuE 
351 	 RETURN 
154 	 END 

355 	 SURR(UTTNF SOLVE(A,K,H,N,),COE) 

**************************************************************** 
THIS ROUTINE CALCULATES THE SECOND ORDER FINITE nIFFERENCFS OF THr 
ÇPLImE, AND THEN  SOL'/ES AM=0 I (BY FORWARD AND RACKWARO 
SUBSTITUTION), LACING M(VFCTOR OF SECOND DERIVATIVES) IN n 
END  ROTNI CONDITIONS NOW JSE THIRn ORDER FINITE OIEEFRENCES 
TO Er-..TImATE THIRD 0RnFR DFRIVATIVES AT X0+Hl? AND XN+H/2 
**************************************************************** 

356 	 REAL H(N),O(N),A(3,N),K(2,N),C0E(4,N) 
357  
35 8 	 Nm1=m-1 
35 9 	no 1 2  T=2.M 1 1 
360 	 n(T+1)=(K(2,I+1)'-k(PsT))/H(I+1) 	 • 
161 	 D(I)=6*(n(I+1)-n(I))/(H(T+1)+H(I)) 
362 	12 	 romTINuE 
361 	 n(1) =-2.*(-K(2,1)+Kç2,4)+3*(K(?,2)-K(?,3)))/(H(2)*H(2)) 
1A4  
165 	 Ti  = n(2) 
366 	 T2 = o(N-1) 
367 	 o(2) = D(1) 
368 	 n(N-7) = n(N) 
369 	 LL 72: N - 1 
370 	 nO 11 I = 1. LL 
371 	 n(I)=n (1 )-A (3qn*D(T-1) 
372 	13 	 CONTTNUF 
373 	 n(N-) = n(N-1) / A( , ,N-1) 
374 	 no 14  T = 1,LL 
375 	 J=N+1-I 
376 	 n(J)=- (O(J)-A(1,J)*D(J+1))/A(2.J) 
377 	14 	 CONTINUE 
178 	 n(1) =  C Ti  - A(2,1) * n(2) -  4 (1,1) * (3 (3) ) / A(3,1) 
379 	 nm 	= 	T? 	A(2,N) * 	 A(39m) * 0(N-?) ) / A(1,M) 
3(10 	 CALL ROLLY(N,D,K,H,CoF) 
181 	• 	RETUDN 
382 	 END 

383 	 sU9Rn1JTINr ROLLY(N,M,K,H,C0E) 



384 
3R5 
386  
387 
188 
389 

3 9 0 
3 9 1 

3 9 ? 
393 
394 
3 9 5 

397 

11 

16 

**************************************************************** 

THIf POUTTNE COMPUTES THE COEFFICIENTS OF THE SPLINr POLYNOMIAL 
ON EACH gORTNIERVM 

K  Iç THF ARPAY OF DATA PnINTg 
H I; THE VECTOR OF qu8INTERVAL LENGTHS 
M  IS THF SOLUTION VECTOP TO THE EQUATION Am.n 
**************************************************************** 

PEAL m(N),K(2,N),H(N),C0F(4,N) 
NM1="1 - 1 
no 11 T=1,Nm1 
COE(I,I)=. (M(I+1)-M(I))/(6.*H(I+1)) 
COF(7 , T)=(K(10+1)*M(T) - K(1 , I)*M(T+1))/(2.*HfI+1/) 
np=m0 4- 1)*K(10)*K(1.1)-M(I)*K(10+1)*K(1,I+1) 

e■-4-2.*K(?.T+1) - ?.*K(?,I) 

OO=M(T)*(K(1,T+1)**3)-M(T+1)*(K(19I)**3)+6.*K(1.Y+1)*K(2.I) 
--.6.*L<(I,I)*K(?.I+1)-4-K(19I)*M(I4-1)*(H(I+1)**2)-K(1,1+1)*M(T).* 

&(1(I4.1)**?) 
CoE(4,T)=0O/(H(T4.1)*A.) 
coNTTNUE 
no  lA  J1.4  
roF( I.N).-roF(J,vm1) 
puuDN 

g- 



*************1.** ************** ********* * ********** ********* * *** 

P1TA Fe)1) 
p..)nrs.?Am 

e*** .*****************************u.********************** .******il.** 

	

R.PRTI 	TP1 11 , 	 F.- Pon 

	

',21 ) 	11 

12 	21  

1 7  

	

1. 	 4. 
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27 

?9 
?Q 
10 

11 

I? 
11 

14 
15 

16 
-r7 

1P 

19 

40 

41 
4? 

43 

44 

45 

46 

47 

49 

qTAPTI\v;, AGF TS 	17 

PTPTH  DATE  FwACTION -  1N HAt F YFARg 

1.000000 	n.Qn 0458  

0. 91:3 71 9 	0.06AR 

0. 99 4220 	0.9n16Q7 

0.991A1? 	0.901 .099 

0,988991 

0.9998q , 

 n.995936 

0. 44 315 4 

 0.99049a 

	

0. 9 98255 	0.997691 

	

0.995 2 80 	0.994710 

	

0.092604 	0, 992084 

	

0. 9 9005P 	0.999842 

IWATH PATES 

AGF/TIlr 	1961 1967 	1968 

0.001107 
0.001088 
0.00107p 
0. 0 0115 4 

 0.00 1015 
0. 0 011 5 6 
0,001221 
n.nn1 -a92 

0.001449 

0,001502 

0.0 0 172? 

0.001910 

0.001R 9 2 

0.002065 

0.002091 
0,002511 
0.003055 
0.003265 

0.0n32?q 

0,003614 

O.003797 

0.004526 

0.005180 

1964 

0.001001 
0.000o47 

0. 0 01 00 0 
0,001140 

0 . 0 0111 5  

0 .001P 49 
 0.00112 q 

0.001272 

0.0014 0 3 

0.001494 

0,00160R 

0.0017 7 0 

0.001 74 9 
0.001 99 ? 
0,002256 

0.002620 

0.001117 

0.001114 

0.0014 ,33 

0.0014 0 1 
0.004106 

0.004195 

0. 005 11 9  

19 65 

0,001122 
0.001 1 10 
0.000 9 76 
0.001:3 34 
0.001050 
0.001166 
0.001204 
0.001 4 16 
0.001457 
0.001615 
0.001490 
0.0017 7 6 
0.00U44 
0.002 0 41 
0.002126 
0. 0 0215 
0.002 8 46 
0.003 2 67 
0.003 4 71 
0,0019'34 
0,004034 
0,0041 8 0 
0„004754 

1966 

0,001001 
0. 0 010e,9 

 0,001146 

0 .0010 49 
 0,001300 

0.001170 
0.001170 
0.001466 

0.001406 

0. 0 01449 

0.001570 

0 . 0 018 5 1 

0.002031 
0.001921 

0.002341 
0.002447 

0.002744 
0,003418 
0,001115 
2.(101877 
0.0046 0 4 

0.004591 

0.00210 

0.001019 
0.001062 

0.001098 

0.001006 
0.001049 
0.001181 
0,001169 
0.001194 
0,001507 

0.001462 

0.001526 

0.001838 
0.001787 
0.002005 
0.002341 
0,00272? 
0,002602 
0.00.3237 
0.003645 
0.001686 
0.004639 
0.004669 
0.004907 

0.000 9 8? 
0.001108 
0.001112 
0.001057 
0.001106 
0.001146 
0,0012 5 0 
0,011418 
0,001313 
0.001560 
0,0015 05 
0.001643 

0. 0 02015 
0.002116 
0,002285 
0.002177 
0,002769 
0,002981 
0,003449 

0.003 7 q1 
0,004274 

0.004715 
0,005209 



AG F/T TMr 	1 q 6 0 ly7n 	1971 	 1972 	1973 

2r, 	 0.0oinQg 	n.nolo 2-3 	ninO1nEs1 	n.01077 	0.0 0 1?Él2 
• 

27 	n_nn17) -4 n.onin2? 	n.9011170 	0.0010RA 	0 .001114 ' 2P 0.0010P? 	0.00117P 	0. 0 01119 	0.001216 	0.001059 
20 	0 . 0 011 6 1 	0 .00111 2 	0.001102 	0.00121q 	n.(10106,1 
10 	 (1.1n1?? 	0.nn11Q1 	0 . 1 0117R 	0.0011Aq 	0.n01191 

n.Orllgo 	0.no1 2 e, 0 	n.101 2 67 	0.0o12R9 	0.no12q 
12 	 1.no122P 	0.001242 	0.o0148 	( . 0P1172 0.o01P19 
11 	 0.0012P4 0.001605 	 0.n0134 0  0.001 1 4q 
14 	 0.nn113 	o.nni171 	n.n0117P 	0.n01462 0.00134 
lq 	 r.0014?? n.on117q 0.0o1q46 0.001A0 

nann1É, 72 0.0n147 	1.001642 0. 0 01541 0.001675 
17 	 n.on14040 	n.001q,(-, 	0.001'7 63 	0. 0 01711 	0.001P 

n.no2no2 	0.nnign4 	O. 	1f-1 	0.0019q 7 	0.0 0 1q11 
"c) 	 1 . 0 02110 	1.102110 	0.002 16 3 	0.002177 0.00204R 
4n 	 0.002067 0.0021 2 1 0.002377 0.002219 0.0022R? 
41 	0. 00 2501 0. 0 02L,7 1 	0.00?Aq3 0.01 2 6 9 9 0.0024R4 4? 	0.002 ,1 19 0.002P00 	0.002 7 93 	0.002R07 0.002 9 71 

0.003O6 	0.002 97 7 0.00312'3 	0.001119 0.003142 
44 	 0.0032v7 0.0011PR 0 .0011 5 2  0.0n141R 0.003093 
45 	 0•003R54 n.001L, 2 R 0.003 6 14 0.003436 0. 0 036? 
46 	 0.0 1 406Q 0.014054 0.004 1 75 0.0040P 	0.003 9 51 

0.004R6? 0.0n414q 0.004353 0.004255 0.004590 
4n 	 0.01 L7, ?74 0.00q1Q 0.004 7 56 0,0147R2 0.00497R 



nF\N1TY DpnPAGATEn rPom gTmUlATEn mnil_TTY AT AGE = 26 

r\I C Omc /T Tm E 1 96 1 	 1964 1 9 6 1 - 	1066 1 96 7 	 1060 

	

n 	0.027010 	0.020 8 70 	0.014 1 10 	0.008526 	0.00 3 7 .20 -0.000029 

	

1 	0.0460c1- 4 n00416qA 0.0 4 1 3 40 	1.018916 0.036236 0.013005 

	

2 	0.0 60 ° 8 9 0.0 61 °3n 0.058907 0.054576 0.051023 0.04 0 252 

	

'1 	0.0 9 3512 0.0R7124 0.080705 0.071515 0.067721 0.061119 

	

4 	 0.114690 	0.110737 	0.10406 	fl.097R 7 	0.090795 0.084601 
0.127279 	0.129 211 	0.12826 	0.125531 	0.121500 	0 .11641? 

	

(.. 	0.127808 	0.1 --ip 	0.14.126 	0.148025 	0.15123? 	0.153040 

	

7 	0.116127 	0.126?24 0.13 81 60 	0.150759 0.161859 0 .1 7 17 2 2 

	

0 	0.095471 0.10?100 0.11107 0.1220 2 > 0.134177 0.146707 

	

Q 	 0.071023 0.07114Q 0. 0 76 -465 0.080607 0.085614 0 .0 9 0 9 11 

	

10 	0.047p0p 0.04A711 0.046°44 0.045704 0.045510 0.0452 0 2 

	

11 	0.0? 9 11 9  0.071 	0.0? 5 n67 0.023345 0.021736 0.070160 

	

1? 	0 .016049 0.014179 0.017520 	0.011040 	0.009708 0.008496. 

	

11 	0.008005 0.006 79 R 0.005 75R 0.004 8 61 	0.004087 0.003420 

	

14 	0.003614 	0.002 9 6 9  0.002430 	0.0019R1 	0.001608 0 .001299 

	

15 	0.001477 0.001179 0.000°17 0.00074 7  0.000584 0.00045R - 

	

16 	0.000 548 0.00042 	0.000 1 2 9  0.000251 0.000194 0.000148 

	

17 	0.000185 0.000139 0.000105 0.000079 0.000059 0.000044 

	

1 8 	0.0000(7, 0 	0.010042 	0.000 0 1 	0.00002 2 	0.00001 6 	0.000012 

	

19 	0.000017 0.000 0 12 0.000008 0.000006 0.000004 0.000003 

0.q95651 0.9925 14 0.990 0 81 0.900374 0.087426 0 .9 8 7192 

U'IrOmF/TI- mr 19(,c) 1 971 	1971 197? 	1973 

-0.002 7 04 -0.004197 -0.005 1 ?9 -0.005R44 -0.005894 

	

1 	0.02°401 0.02 5 693 0.02214 6  0.010408 0.019453 
0 . 046 113 0.04449 7  0.043136 0.042857 0.042871 

0 • 0 q 7 n 2 6 0.056 90 0.057019 0.057075 

	

4 	0 .07 9 77 	0.0 7 6561 0.074042 0.074515 0.074631 
0.110n7° 	0.1nÉ,405 	0.104 0 14 	0.103670 	0.104302 

	

6 	 0.153130 	0.151725 0.150070 	0.14964 0  0.150546 

	

7 	0.1°1040 0.180558 0.195 4, 24 0.100680 	0.197600 
0.15pqqq  1 .16Q103 0.1 78097 0.104031 	0.10266R 
0.09007 0,000p 02  0.102694 0.103404 0.1024?9 

	

10 	0 .044705 0.04170Q 0.042 2 39 0.040245 0.039910 

	

11 	0 .018557 	0.01 69 3 7 	0.015 1 11 	0.0116 9 5 	0.013 6 10 

	

1? 	0.007182 0.0061 7 0 0.0054 5 5 0.004615 0.004614 

	

11 	0.002P44 0.0121 5 1 	0.001 9 33 0.001579 0.001574 

	

14 	0.001043 0.000 0 34 0.000664 0.0005 25 0.000524 

	

10 	0,00017 	0.00 0 270 	0.000 1 15 0.0001 65 0.000165 

	

16 	0.000113 	0.000085 0.000 16 4 	0.000040 0.000048 

	

17 	0.00003? 	0.000024 	0.000018 	0.000011 0.000013 

	

18 	0.000008 	0.000006 0.000004 	0.000001 0.000003 

	

19 	0 .000002 	0.0000 1 1 	0.000001 	0.000001 	0.000001 

nTm S 	0.987041 0.907070 0.90P^07 0.980345 0.906141 



Tmrnm/TT ,IF 1 96 9 	1 970  1971 1972 1973 

0.9q6n37 0.98776 °TAU-, 	0.98667? 0.988019 0.988190 

nEW,ITY PROPAGATFO FPOM STmULATFO HORILITY AT AGE =  2 7 

TmcomF/TIMr 1 0(-s1 1964 196 5  1966   1967 14 .68 

0 

4 
; 
A 

7 

10 
11 
1? 
11 
14 
15 
16 
17 
1 8  
19 

0.0 2 606Q 
0.040831 
0,062674 
0.097049 
0.109399 
0.124404 
0 .128006 
0 .119178 
0.10060? 
0.076535 
0,052791 
0.032950 
0, 0 1 8 611 
0.009514 
0.004403 
0.0 0 1847 
0.000701 
0.000245 
0.000080 
0.00 1 026 

n.01 7 752 
0.0184 -;3 

0.0 5 74g6 
n.080165 
0 .106 8 16 
0.1?56P7 
0.116028 
0.129860 
0.10 8 096 
0.07(1281 
0.0 5 1 89 ? 
0.010697 
0.016511 
0.00 8 122 
0.003636 
0.001490 
0,00 1)548 
0.000185 
0.00005A 
0.000017 

0.011776 
0.036n81 
0.052499 
0.07313? 
0.098119 
0.123809 
0.142 6 04 
0.142661 
0.118162 
0.083148 
0.051 5 0 9 

 0.0287 13 
0.114681 
0.006 9 16 
0.00? 9 91 
0.001182 
0.000425 
0.000119 
0.000 0 42 
0.000112 

0. 0 06556 
0.011601 
0.048098 
0,066171 
0,090335 
0.119747 
0,14666? 
0.155624 
0,110531 
0,088749 
0.051560 
0.026936 
0,0 13029 

 0.005870 
0.002450 
0,000940 
0.000329 
0.000105 
0,000030 
0.000008  

0.002290 
0.030761 
0.044418 
0.060093 
0,082547 
0.114264 
0,14852? 
0.1669 68 
0.1 .44653 
0.095305 
0,051886 
0.025288 
0,011514 
0,004964 
0.001999 
0.000744 
0.000253 
0.000079 
0.000022 
0.000006 

-0.000915 
0,027409 
0.041483 
0,055247 
0,075676 

0 .1076 5 7 
0,148585 
0.176652 
0.159412 
0,102466 

O s"?204 
 0.023668 

0 .010163 
0.004177 
0.001622 
0.000586 
0.000194 
0.000059 
0.000016 
0 .000004 

2TAL8 0. 99 3716 0.90 0073 0.988802 0.987111 0.986618 0. 9R 6166 

0 

4 

7 

In 
11 
1? 
1 
14 
1q 

17 
1R 
1Q 

-0.003 0 62 
0.0P3581 
0.039097 
O . 0 51717 
0.070149 
0.100 85 1 
O  .146717 
O.185575 
O.173716 
0.109487 
0.052? -24 
0.122007 
0 .00qPgq 
0.0034gq 
0. 00 1110 
0.10049 

("° 0 01 44 
 0.0 00044 

0. 0 00012 
0.000003 

-0.0042nq 

n.o1 05 6? 
n.0170 8 3 
O .049415 
O.066678 
O.0Q5 -329 
O ,1 4 31 9 9 
0,191295 
0.1PAA (1  

0.01 7 26 
0.020277 
0.0077 -“) 

0.0n? 9 05 
0.00105? 
0.0n01 5 8 
O  . 0 00111 
0.000(132 
0.000008 
0.00000? 

-0.004 6 98 
0.015Q43 
0.035438 
0.0481 5 6 
0.064 589 

 0.092199 
0.139 8 41 
0.198 5 58 
0.1 97 7 20 
0.120428 
0.050680 
0.018 5 17 
0.006 6 68 
0.002601 
0.000 8 41 
0.000278 
0.000 0 85 
0.000 0 24 
0.000006 
0.000001 

-0.004847 
0.0128 89 

 0.034334 
0.047861 
0.061887 
0.091217 
0.118210 
0.200957 
0.205856 

 0.121274 
0.048975 
0.016731 
0.005706 
0.00197? 
0.000669 
0.000215 
0.000064 
0.00001 8 

 0.000004 
0.000001 

-0.004956 
0.011054 
0.034186 
0.048684 
0.064610 
0.091757 
0.118696 
0.202126 
0.210084 
0.123341 
0.046468 
0.014929 
0.004840 
0.001 6 10 
0.000529 
0.000166 
0.000048 
0.000013 
0.000003 
0.000001 



TMrOME/TTmF 1969 	197 0  1971 197? 1 9 73 

nP- N1TY PWWAC,ATEn FDOm ÇTMHI ATRI) 	ITY AT Ar;F = 7P 

IMC11r-/T1mp 19 -1 1Q64 1 0 6“ --; 1966 19 6 7 1968 

4 
5 
6 
7 

10 

12 
11 
14 
1 5  
16 
17 
1P 
10 

O .0207?0 
0.016014 
9.056643 
O.0 8 0613 
0.103PI1 
0.120964 
O.127539 
0.121677 
0.105039 

0.0 9 2050 

0.0 5 79 0 6 
0.017096 
O .021474 

0. 0 11253 
0.005140 

0.002? 99 

 0.0009 01 
0.000125 

0. 0 00111 
0.00 0 13 9  

0.015074 

0.01169e, 

0.051551 

0.071904 

0.09 97 19 

0.121 57 1 
0.135247 
0 .112 7 17 

il.1114 5-3 

0.085177 

0.05729 7 

 0.014739 

0.01 9 1 7 1 
0.009654 

0.004430 
0.001 85 0 
n.n00703 
0.000245 
0.000079 

0.00 0 025 

0. 0 0 97 ?2 

0.031403 
0.046649 

0.066451 
0.0 9 141 
0.118774 
0.141199 
0.145944 

0.124562 

0.0 0 0 20 6 
0.057D36 
0.032 6 93 
0.017127 
0.008 2 64 
0.003A6? 
0.001484 

0.000 5 48 
0.0001m5 
0.000057 

0.000017 

0.005064 

0.029940 

0.042297 

0.05916 4 
0.083067 

0.1135 1 1 
0.144142 
0.159114 
0.118276 
0.096815 
0.057710 

0.01087? 

0.015285 

0. 0 070 5 2 
0 .00301 

0.001185 

0. 0 00425 
0.000139 
0.00004? 
0.00001? 

0.001327 
0.026089 
0.038633 
0.053191 
0.074743 
0.106750 
0.144487 
0.170249 
0.154063 
0.104902 
0.058585 
0.029200 
0.013616 
0.005996 
0.002472 
0.000 94? 
0.0 0 0329 
0.000105 
0.000030 
0.000008 

- 0.0013 7 9 
0.022700 
0.01q611 
0.049?66 

0.067467 

0.098904 
0.142712 
0.179253 
0.1 7 0723 
0.113972 
0.059555 
0.027561 
0.0120 8 0 
0.005074 
0.002017 
0.000746 
0.000253 
0 .0000 79 

 0.0000?? 
0.000006 

n T ALS 1.9919 0 1 0.989496 0.987726 0.986353 0.985717 0.985662. 

1 
2 

4 

6 
7 

9 

10 
11 
1? 
11 
14 

15 

16 
17 
IP 
19 

-0.001019 
0.01 8 8?? 
0. 0 3308 6 

 0.044627 
0.061792 
0.0 9 1027 
0.138765 
0.187026 
0.1 8 6 0 51 
n.1231 9 2 
0.060?61 
0.025P55 
0.010649 

0.00426q 

0 .001637 
0.0005PP 
0.000194 
0.000059 
0.000016 
0.000004 

-0.001796 

0.014785 

0.030 9 15 

0.042139 
0.057 9 49 

0.094744 

0.111 25 1 
0 .1 9 1411 

0.201 9 26 
0.111 9 06 

0.06047Q 

0.024064 

0.009320 
0.003570 
0 . 0 01 3 ?? 
0.000461 
0.000148 
0.000044 
0.00001? 
0.000001 

-0.003 044 

0.011066 

0.0287 (:18 
0.040570 

0.055421 

0 .090 029 
 0.128083 

0.197041 

0.214 8 06 
0.139 0 83 
0.060046 
0.022191 
0.008 0 °5 
0.002 0 66 
0.001 0 61 
0 .000 1 9 
O.000113 
0.000032 
O.000008 
0.000002 

- 0. 0 01821 

0.00810? 
0.027147 

0.01987? 

0.054371 

0.079400 

0.125168 

0.1980 8 0 

0.224838 
0.1443 55 
0.058862 
0.020266 
0.006979 
0.002451 
0.0009449 

0.000279 

0.000085 

0.000024 

0.000006 

0.000001  

..0 .003 7 03 
0.006120 
0.026357 
0.040141 
0.054656 
0.079387 
0.124786 
0.198429 
0.231021 
0.146519 
0.056671 
0.018273 
0.005963 
0.002011 
0.000674 
0.000216 
0.000064 
0.000018 
0.000004 
0.000001 

nTALS 0.985779 0.QP6150 0.986688 0.987311 0.987613 



TMCOmE/TTmF 1969 197? 1971 1971 1 970  

0 

1 

3 
4 

7 

10 

11 

1? 

11 
14 

16 

17 
18 
1 9  

nFNSITY DPnPAGATFn FP0m qTmill_ATFC) mml1TLTTY AT AGF = 29 

TNCOMF/TTmF 196 3  1964 1 96 5 1966 1967 	1968 

	

0 	0. 0 1774q 
0.011599 
n.0509?1 
0.074254 
0.097Qq0 
0.116987 

	

6 	 0.12619] 

	

7 	0.121561 
0.109102 
0.087492 

	

10 	0.0 6 31 7 5 

	

11 	0.041545 

	

1? 	0.024651 

	

11 	0.013244 
14. 	0.006449 

	

15 	0.002 8 52 

	

16 	0.00115? 

	

17 	0.000432 

	

18 	0.00016 

	

19 	0.000060 

0 . 0 1 2 7 0  
0.02Q417 

0.04606S 

0.(16712 
0.00pc,c) 

0.116974 
0,111666 
0.114760 
0.11q297 
0.0913q 
0.06?984 
0.019090 
n. 0 22117 
0,011416 
0.00517? 
0.002103 
0.000 9 01 
0.000124 
0.00 0 111 
0,000039 

0.008066 
0.027 2 58 
0.04117 
0.060191 
0,08493 
0 .113 1 24 
0.138 8 37 
0.148nRA 
0,130 2 02 
0,097037 
0.063134 
0.0369q0 
0.019857 
0.009 8 21 
0.004462 
0. 0 01854 
0. 0 00703 
0.000 245 
0.000079 
0.000025 

0.001959 
0.024908 
0,01711q 
0.0q1171 
0.076164 
0.107131 
0.140679 
0.161220 
0.145054 
0.104691 
0.064082 
0.015145 
0.0178?R 
0,0084?7 
0.00369? 
0.001489 
0,000549 
0.000185 
0,000057 
0. 0 00017 

0.000706 
0.022141 
0.033572 
0.04704? 
0.06753? 
0.099273 
0.139479 
0.17177? 
0,162150 
0.114187 
0,065528 
0.033460 
0.015974 
0.007203 
0.00304? 
0.001188 
0.000426 
0.000139 
0.000042 
0.000012 

-O .001c67 
 0.018845 

0..010612 
0.042159 
0.060055 
0.090467 
0.115944 
0,179672 
0.180257 
0.125085 
0.067198 
0 .031 8 19 
0,014261 
0 ,006129 
0„00?494 
0.000 9 45 
0.000329 
0.000105 
0.000010 
0,000008 

nTALs 0,490147 0.9R7QPn 0.986192 0.985593 0.984868 0.984847 

-0.0n2qq1 
0.015080 
0.02031 
0.03827 
0.054251 
0.091q7? 
0.13010? 
0.185904 
0.197959 
0.136519 
0.068696 
0.030104 
0.012656 
0.0051 8 6 
0.002035 
0.000748 
0.000254 
0.000078 
0 .00002? 
0.00000 

_0.001103 

0. 0 111 74 
 0.0256 01 

0.01qcni 
0.0 5 0131 
0.07 5 0 ) 4 
0.127715 
0.190107 
0.21 42 5 5 

 0.147605 
1.060724 

0.0?P7A6 
0.0111 5 1 
0.004160 
0.001651 
0.0005P9 
0.000194 
0.000059 
0 .000016 
0.000004 

0 . 0q5445 

-0.003 2 16 
0.007 6 12 
0.023284 
0.0341 5 3 
0.047494 
0.070729 
0.115 998 

 0.191889 
0.228 5 00 
0.157655 
0.07014? 
0.026 1 30 
0.009757 
0.003645 
0.001132 
0.000462 
0.000148 
0.000044 
0.000 0 12 
0.000003 

0.9P5071 

- 0.002911 
0.004773 
0.021286 
0.0130 8 1 
0.046114 
0.068666 
0.1117 8 2 
0.190904 
0.219767 
0.165676 
0.069708 
0.024292 
0.008471 
0.003027 
0.001070 
0.000360 
0.000111 
0.00003? 
0.000008 
0.000002 

0.986219 

-0.002638 
0.002 8 15 
0.020001 
0.032850 
0.045988 
0.068147 
0.11046A 
0.189807 
0.247441 
0.170450 
0.068109 
0.022144 
0.007293 
0.002499 
0.000 8 54 
0.000280 
0.000085 
0.000024 
0.000006 
0.000001 

0.986626 nTAL; 	0.qn5177 
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0 

2 
3 
4 

6 
7 
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11 
12 
11 
14 
15 
lA 
17 
1 0 

 10  

nry-;1/1),  oPnPAGATFD FPOKI 	T M II  ATFD 1, 1nuill ITV AT ArIF = 10 

INICOmF/TimF 1q6 -3 1g64 1 0 6'; 10 6 6 1 9 67 1 gi>P 

o 
1 

1 
4 

7 

10 
11 
1? 
11 
14 
15 
16 
17 
10 
10 

n T ALS 

0.01k121 
0. 0 27500 
0.0455 -30 

0.06 8 024 
0.001068 
0.112 5 16 
0.124561 
P.124700 
0.111111 
0.092705 
0.069080 
0.04620] 
0.02 8 153 
0.015514 
0.007756 
0.003520 
0 . 0 01474 
0.00057 0 

 0.000224 
0.000006 

O . 0 00461 

0.010061 
0.0?56?6 
0,0 4 101 . 7 

n. 06 1 5 ? 5 
 0.006405 

0.111 9 70 
0.111115 
0.115019 
0.122 520 
0.0 0 7118 
n.060508 
0.041711 
0.02 5 1 7 4 
0 .01 341? 
0.006406 
0.002057 
0. 0 01152 
(1 0 000431 
0.0001 5 6 
0.00nn60 

0.9865 6 0 

0.006 7 4 2 
 0.0216 ?2 

0.016570 
0.054414 
0.178 5 77 
0.107 65 5 
0.135 68 0 
0.149127 
0.135003 
0.10147? 
0.06914 
0.041rz64 
O. 02200J 

 0.011A10 
0.005410 
0. 0 02 1 0ç; 
0.000001 
0.000 1 24 
0. 0 00111 
0.000039 

0 .98517 7 

0.00315? 
0.021470 
0.012501 
0,04757? 
0,060685 
0.100672 
0,1363 0 1 
0,161053 
0.15060? 
1.112061 
0.070520 
0.019703 
0.020656 
0.010010 
0.004497 
0.001859 
0.000701 
0.000244 
0.000079 

0. 0 000?5 

0.904294 

0.000333 
0.010847 
0,029200 
0.041640 
0.061010 
0.002000 
0,133868 
0.171708 
0.168727 
0.122923 
0.072606 
0.038050 
0.018622 
0.000606 
0,003725 
0.0014 0 2 
0.000548 
0.000104 
0,000057 
0,000017 

0.084270 

-0.00193 
0.01571? 
0.07615? 
0.016084 
0.051404 
0.0 0 2610 
0:1?0716 
0.178219 
0.107706 
0,115469 
0 .07408 3 
0.016418 
0.016720 
0.007361 
0.003069 
0.001102 
0.000426 
0,000119 
0.000042 
0.000012 

0.904050 

-0. 0 021P? -0.00101A -0.002503 
0.0121 8 2 
0. 0 23 0 15 
O .03112 0 

 0.047606 
0.073556 
O.121252 
O.102614 
0.206170 
0.148033 
0.07710? 
0.034707 
0.014929 
0.00626? 
0.002516 
0.000040 
0.000329 
0.00 0 10 5 

 0,000030 
0.000008 

-0.00 20 ?? 
0.000523 
0.0211 5 3 
0. 0 10 7 ?0 
0.041510 
0.066400 
0.112412 
0.1 0 4 000 

 0.22-4432 

0 .16 2425 
0.070240 

O ,01? 0 A2 
0. 0 11 24 2 
0.005 20 4 
0.002052 
0.000750 
O.000254 
0.0nn070 
0.00002? 
0.001006 

-0.002 5 89 
0.005 7 11 
0.01 00 04 
0,0? 08 12 
(1.040768 
0.061705 
0.104400 
0.1 04103 
0.23g2739 
0.175171 
0.00036 
0.030 0 08 
0.011665 
0.004450 
0.001664 
0.0005 0 1 
0.000194 
0.000 05 9 
0.000016 
0.000004 

0.002502 
0.0166 0 2 
0.027466 
0.03 9 153 
0.059332 
0.099111 
0.100905 
0.250120 
0.1 0 61 0 6 
0.081217 
0.029794 
0.010204 
0.001718 

 0.001341 
0.000461 
0.000148 
0.000044 
0.000012 
0.000001 

0.000761 
0.015043 
0.026700 
0.03 0 632 
0.050323 
0.006 8 64 
0.177839 
0.258409 
0.193881 
0.000407 
0.026520 
0.008849 
0.003086 
0.001070 
0.000361 
0.000113 
0.00003? 
0.000008 
0.000002 

nTAU2-, 	0.994100 0,qP46P6 0.994079 0.905312 0.985349 
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Istimation of Mobility  

• Thu procedures used for estimating the mobility Prom 

R  population density function parallel those of section 2.2. 

fluiefly, from a density function p(x,s,t) , 

1. p(x,s,t) is splined (cubic spline) in the x variable 

for each s and t to obtain le-1 

• p(x,s,t) is splined (cubic spline) in the t variable 

• for each x and s to obtain 
3 

3. p(x,s,t) is multiplied by the mortality r(x,t) 

bx 
4. the sum 	làP1 	

3
+ p(x,s,t) r(x,t) 

àt 3  

is splined (cubic spline) in the s variable, and 

— 
integrated exactly on (ss) for  each s ; 

S. these values are divided by the density of p(x,s,t) 

in each case. 

To estimate g(x,s,t) when only aggregated values 

of population are known requires estimation of the.density 

at the outset. The procedure described in the Interim Report 

which computes a fourth-degree spline whose piecewise integrals 

«Fc 3 
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are equal to values or aggregated population seems to 

provide reasonable esCimates when the level of aggregution  

is low. 

In  this case, the numbers of individuals P(I,J,R) 

between ages XX(i) and XX(i+1) earning incomes between 

ss(j) and. ss(j+1) at time TT(k) are available. These 

are used to estimate the density as follows: 

1. P(x,s,t) is splined by quartic splines for histogram 

data in the variable to give P
4 
 (x s
" 

t) 

2. P4 (x S 10 is splined by quartic splines for histogram 

data is the s variable to give P4,4(x's't)  . 

3. p(x,s,t) is replaced by 
P4,4(x's'0 

 and the previous 

estimation procedure for 0,(x,s e t) is used. 

Program 3.3 estimates g(x,s,t) directly from a 

density function obtained in the aggregation experiments 

was used. 

Program 3.5 estimates g(x,s,t) form values of 

population aggregated according to values of age and income 

provided as data. This program may be used either with actual 

population data, or with values obtained from aggregation 

experiments. 
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TJOR ACCT—NUmeVFPNFR,TTMFr:É10 
****************************************************************** 

PPonDAm 1.1 : FSTMU 

****************************************************************** 

3JOB ESTMU;.CHARGE VERNER; CLASS 3 
2USER 080002/VHJ 
3PRINTLIMIT=100000; 
3PROCESSTIME=600; 
3BEGIN 
3COMPILE ESTMU FORTRAN 
3FILE FILEI (KIND=READER,MAXRECSIZE=80,UNITS=GHARACTERS,BLOCKSIZE=80); 
FILE FILE2(KIND=PACK,TITLE=DATA/XXMU7,FILETYPE=7);- 
FILE FILE3(KIND=PACK,TITLE=DATA/XXRH02,FILETYPE=7); 
2FILE FILE8 (KIND=PACK,TITLE=DATA/XXDSCN,FILETYPE=7); 
2FILE FILE9 (KIND=PACK,TITLE=DATA/XXCSRS,FILETYPE=7); 
DATA 

DATA FILEI 

END JOB 



*******e*******************************************###*********** 

PPOGnAm : 1 . 3  

r 	TITI r 	FTMU 
PuRPnsr : TO ESTIMATE' MU F- ROM A (SIMULATED) nFNSTTY 
DATA : DATA/XXRHO? 

nATA/XXDSCN.DATA/XXcSPS - FOR ESTIMATTNG nEATH RATES 
OUTPuT ; nATA/XXMU7 

*****************************************************************1 
r 	**************************************************************** 

THIs PPOGP.Am TS USFD TO FSTImATE THE ECONOMIC MOPIIIITY 
PARAmFTEP. mU. AGE- TImF- AND INCOME-SPECIFIC VALUES OF THE 
popu ■ ATTON /\RF REOUIPFD. 

PFAL xL(XF),SL(SE),TT(TM),MU(XE,SEiTM),P1(XE , SE,TM) 
PEAL P(XF.Tm) 

********************************************************e******* 

	

1 	 TN -I- Fr:FP XF,SF,TMISA,TMM1 

	

2 	 PA_  XL(62)/çL(20)*TT(11),MU(62,20.11),P1(62920,11) 

	

3 	 PEM P(62.11) 

	

4 	 QFAL K(2,f,?),1-1(62)QUW(4,6?),A(3•62),D(62) 
LOntrAL PPTR,PRTPXgPPTPXT,PRTXTR.PRTMU 

	

6 	 NAMF) TST/VALUFS/PRTRÇPRTPX,PRTPXT,PRTXTR,PRTMU 

	

7 	 NAME! TST/PRTL IM/IPS, TP5 
PEADfl,VALUEs) 

	

9 	 9EAD(1,PRTLIM) 

	

10 	 PEAO(1.101) xF,SE,Tm 

	

11 	 PEAD(1,101) SA 

	

12 	 WPITc- ((1202) XF,SF,Tm 

	

13 	 WPIT-(6,2(Y1) SA 

	

14 	101 FORm 7 T(31-3) 

	

15 	202 rOPmAT(///o NUMBER nE AGF DENSITIES = ',129//0 NUMBER OF INCO^IE 
gJIENSTTTES = '029//0 NUMEŒR OF yFARS  

	

16 	201 rOPm -AT(///0 STARTING AGF =  

	

17 	 xmP1- )( M+1 

	

1P 	 SNP1-Sm+1 

	

19 	 Tmm1-Tm-1 

	

20 	 TmPl-Tm+1 

	

21 	 no 2 T=1,xF 

	

22 	2 	xL(T)=SA+T-1. 

	

23 	 Do  i 1 =1, 5 E 

	

24 	3 	SL(I)=I-1. 

	

P5 	 nn 4 T=1,TM 

	

26 	4 	TT(I)=T 
READPFADRFADREADRFADREADREADREADPFADREADREADREADREADREADREADREADR 

	

27 	 DO 6A IX=1,xE 

	

28 	 no 6A IS=1,SE 

	

29 	 READ(3) (P1(Ix,IS,IT),IT=1,Tm) 

	

30 	66 	 CONTINUE 

READPFADRFADREADREADREADRFADREADREADREADREADREADREADREADRFADREADR 
***************************************************************** 

NOW nRTATN. DP/OX 
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***4 ************************************************************** 
nn 	TX=1,XF 

32 	 K (1 q T))=XL (TX) 
11 	4, (1  rOMTTMUE 
14 	 CALL srTU ,D(XF,A.H.K) 
35 	 no 6i TS=1,SF 
1() 	 no e-,T TT=1.Tm 

fin  67 Tx=i9xF 
3P 	 '<( 2 ,TX)P1(TX,TS,IT) 
39 . 	6? coNTrmoF 
40 	 CALL sOLVE(A,(,H,XF4n9COF) 
41 	 nn 61 IX=19XF 
42 	 x=Xl./TX) 
4- 1 	61 MU(Iv,ISOT)r:COF(39IY)+X*(2.*COF(2,IX)+X*3.*COF(1,TX)) 
44 	61 CONT , MUR 

optNrPRINTPPINTIRINTDRINTRINTPRINTRRINTPRINTPRINTPRINTRRINTPRINT 

45 	 "(F ( . .0T.PRTPX) GO TO 72 
46 	 WPI 1.- (6.122) 
47 	 nr 	IPçqIPF 
4P 	 T1=I+S-1 
49 	 WDITE(6,117) TI 
50 	 WPITE(6.118) 
51 	 no  2A J=1,SE 
52 	 WPITE(69116) J-1,(mU(I,J,IT),IT=1,A) 

• *FxTENSToN* 	In- 1  
51 	26 	 romrrmuF 
54 	 ynTTc- (6,119) 

nn 2? J=1,SE 
• 

5E' 	 WPITF(6 , 11A;) J-19(mU(I,J,IT),IT=7,Tm) 
*EXTEMSTOm* 	I0-1 

57 	22 	 rONTTMUE 

PPImTPRINTPRINTRRINTPRIMTPRINTPRINTRRINTRRINTPRINTPRINTPRINTPPTmT 
58 	72 r0mTvNor 

**************************************************************** 

INF P(x.54T) 	AGAINST T AND DIFFERENTIATE THE  SP I N  
mU(X,S,T) 	IS ')R/DX+DP/DT 

**************************************************************** 
r=',4 	 nO  3 	TT=1,Tv 

K(1.TT)=TT(IT) 
61 	3n 	rOMTTNUF 

CALL gFTUP(TM,A,HIK) • 
e)3 	 no 3i TX=1OF 
64 	 " 71  TS=1.SE 
65 	 nO  3  TT=1,Tm • 
66 	 K(?,TT)=P1(IX.IS+IT) 
r17 	3? 	rONTmUF 
(-)B 	 CALL gOLVF(A,K.H.TM,n,C0F) 
(- 9 	 nO 11 TT=1.Tm 
70 	 T=TTOT) 
71 	33 mU(T)e.TS.TT)=m11(IX,IgeIT)+(COF(3,IT)+T*(2.*CnF(2,IT)+T*3.*r 0 F(1.I 

1))) 
72 	31 	rONTMUE 

PPINTPRINTPRINTDRIMTPRINTDRINTPRINTPRINTPRINTPRTNTPRINTPRTNTPRI rsi T 

71 	 IF(.-OT.PRTPXT) GO Tr) 73 
74 	 W0TT7(6,121) 



7r, 	 nr 	T=Tipsopr 
T1=T+SA-1 

77 	 WQTTr( (, ,117) Ti  
7R 	 wr) 1Tr( (, ,11 8 ) 
79 	 nn 27 J=1,SE 

wPIT17 (6.11 ,,) J-1,(MU(I.J.IT),IT=1,A) 
*rxTFNSTnN* 	10 -3 

81 	?7 	 CONTINUE 
P2 	 wPrTr(le, .119) 
83 	 nn 2 3  •=1.sE 

wPTTr(64116) J-1,(MU(I,J,IT),IT:27.Tm) 
*EXTF"SION* 	In-1 

85 	23 	 rONITNUE 
R6 	71  CONTmur 

DP TmTPRTNTPPINTPRINT DPINTDPINTPRTMTPRINTPRINTPRINTPPIMTPRTNTPPTNT 
********************.********************************************** 

AnD IN THF DEATH RATE FACTOR 
* r 

************************************************************.****** 
87 	 CALL CALCR(P,Xr,TMISi\) 
88 	 no 34 Lx=1.xF 
89 	 no  • 4 LS=1,SF 
90 	. ni'  1E: IT=1,TM 

MU(Lv.LS , LT)=mU(LX9LçeLT)+R(LX,LT)*P1(LX,LS,LT) 
07 	34 rONTTNHE 

• PRINTPRINTPRINTDRINTPPINTDRINTPRINTPRINTPRINTPRINTPRINTPRINTPPINT 

	

91 	 Tr(.' , OT.PRTXTR) GO Tn 74 

	

94 	 WPTT - (6.1?4) 

	

95 	 nn 24 T=Tos.IPr 
T1=I+SA-1 

	

07 	 WDTTr(•117) 

	

9F 	 14 i-, ITr(A.11i0 

	

Q9 	 nn ?q J=1,sE 

	

100 	 WoTTr(601r, ) J-1.(mU(TIJ,IT),IT=1.e0 
*ExTE7,JSTON* 	Ji'- 

	

101 	PR 	 rONTTNUE 

	

1 0 2 	 vi1Tr(•"1.1 0 ) 

	

1 0 3 	 nn 24 J=1,SE 

	

104 	 wPTTr(6,114,) J-1,(mU(I,J,IT),IT=7,Tm) 
*ExTFNSION* 	10-1 

10 	24 	 rONTTMUF 

	

106 	74 rOMTTNUF 

ppImTpumTPRINTPRINTDPINTRRINTPRINTPRINTPRINTPRINTPRINTPRINTPRiqI 
**************************************************************** 

TNF DID/DX -4- nP/nT+R(X,S.T)*P(X,S.T) 	AGAINST S ANn 
ITEGPATE THE sPLTNE FROM S TO THE MAXIMUM VALUE OF S. 

mu(x,S,T) IS END CONDITION PLUS THIS INTEGRAL 

****:************************************************************ 
1 0 7 	 nr 4r• TS=1•F 	 • 
108 	 K(1.Ts)=sL(TS) 
109 	40 	rONTTNuF 
110 	 CALL SrTUR(SF,A,H,K) 
111 	 on 4 1  TX=1.0(r 
112 	 nO 41 TT=1,Tm 
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11 1 	 n 	i. 	TS=1 4 SF 

• 114 	 K(2.Ts)=MO(TX0.5.jT) 
115 	4 2 	rOMTrMUF 
11E 	 CALL ÇOLVF(A.K,H.SF“),COF) 
117 	 mO(Ty.sF,TT)=0. 
11P 	 nn 41 TS.=2.SF 
119 	 T=5 ,7 ‘1-15 
1? (1 	 si=çl (T) 
121 	 q2=si+1. 
122 	 mU(TX , T.TT)=mU(TX , I+1,IT)+(((52*C0F(1,1)/4.+COF(2,I)/1.)* 

F 74- rnF(3,T)/2.)*S2+CnF(4,I))*S2-(((S1*C0F(1,1)/4. 
+roF(2,T)/3.)*Si+coF(3.T)/2.)*51+COF(40))*51 

123 	43 	rOMTTmlIF 
124 	41 	CONTYMUE 
125 	 no C,rKs=15F 
12 6 	 nn 	KT=1,Tm 
127 	 no ge KX=1 9 xF 
128 	 TF (n1(KX,KS,KT).LF. 0 .0) GO TO 57 
129 	 TF 	tKX.Fn.xF) GO TO 58 
110 	 TF (-1(Kx,KS,KT).LF. 0 .1*P1(KX+1,KS,KT)) GO TO  57 
111 	FR 	CONTTNUF 
132 . 	TF (Y.F0.1) GO TO 5e-) 
133 	 TF P1(Kx,K 5 .KT).LF. ('.1*D1(KX-1,KS,KT)) GOTO 57 
134 	59 	rONTTNUF 
135 	 MU(KY.K.S,KT)= MU(KX.KS,KT) / Pl(KX,KS,KT) 
116 	 Gn To 56 	 • 
137 	57 MU(Ky.K5,KT)=0.0 
1 1 8 	56 rOmTYNUF 
119 	55 	. 	roNITTNIuF 

PPTYPRINTPPINTDR. INTPRINTDRINTPRINTPRINTPRINTPPINTPRINTPRINTPPrI 

140 	 TF(.-0T.PPTP) GO TO 71 
141 	 WPTT - (6.12 5 ) 
1 4 2 	 WPTT - (6.12n) 
143 	 nn 2 	T=TPg.TPE 
144 	 T1=T+5A-1 
145 	 w9 TTr(6,116) T1e(R(T9IT),IT=1,6) 
146 	20 	rONTTmUF 
147 	 '.,PTT - (6,121) 
14R 	 nn 21 T.--_-TD,TpF 
149 	 T1:=1. +SA-1 
15n 	 WPTTr(6q116) 11.(R(I,IT),IT=7,TM) 
11 	21 	rOMTTMUE 
1 5 2 	71 comT-0, 1ur 

opTm - pRINITPRINTPRINTDRINTDRINTPRINTPRINTPRINTPRINTPRINTPRTNTPRTNT 
PpTNTPPINTggiNTPRINT 0RINTDRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINT 

• • 
151 	 TF(.•10T,PPTm(1) GO TO 75 
1'14 	 nn 
155 	 T1=T+SA-1 
156 	 WPITe'- (6.115) 
1 5 7 	 wnITr(6,118) 

no  2() J=1,sE 
19 	 wPrTr(6.116) J-1,(mU(I,J.IT),IT=1,6 )  

*EXTENSTOm* 	10 -1 
160 	?g 	 rONTTNUE 
161 	 wPITr(61119) 
1 6 2 	 nn 2g J=1,SE 
13 	 WPITF(6,116) J-19(M(J(19JOT),IT=7,Tm) 



*rxTrNSTOm* 	TO- I  
Ps 	rONTTNUE 

16s 	71'). rONT.Triur 

oPTITPP1mTPRINTPRINTPPINTDRTMTPRINTPRINTPRINTPRINTPPINTPRINTPPT .qT 
166 	11S FOPm.■ Tlelv.t MOBILITY ETIMATED FPOM SIMULATED DENSTTY AT Ar,F 	I. 

167 	116 FDPH - T(T4,5X.6E1n.6) 

1 6 9 	117 EOPI 7 T( 9 1 9 .//.*  AG F 	1,12,//) 

11 9  rnPm 7 T(° TNCOmE/TTmF 19 (- 3 	1964 	196S 	1966 	19 6 7 
19AR , g//) 

17 0 	11 9  FORm T T(//0 INCOmE/TImE 1969 	1970 	1971 	1 .97? 	19 
-3v4//) 

171 	120 FOPPIT( 1 	AGE/TIME 	1963 	1964 	196S 	1966 	1967 

1 7 ? 	121 FOP , I 7 T(//. 9 	AGE/TTmE 	1969 	1970 	1971 	197? 	19 

173 	1?? FORm -;T(//.t VALUES Or DP/ 110,//) 
174 	123 EnPM 7 T(//0 VALUES OF DP/rDX+DP/nTte//) 
1 75 	12 4  FORmT(//*Ç VALUES or oPiox+nP/DT+R*P 1 ,//) 
176 	1 2  "P 4" T(//. 1  DEATH PATESI,//) 
177 	 nn c) ,-)99 T=1.uF 
178 	 or Qn99 J.=1,qp- 

179 	 wPIT-(2) (mU(I.J.KK),KK=1,Tm) 
1 9 0 	9999 rONTTMUF 
1 9 1 	 Lnct< 2 

19? 	 STOP 
183 	 Fmn 

1 94 	 s.U9R9UTINr CAICP(R.NX,NT,) 
1 9 5 	 TmTrGFP NYINT,SA 
1 8 6 	 9FAL P(NX.NT) 

• 
**************************************************************** 
THIg sURP0HTINr CALCULATES DEATH PATES FOR THE YEARS 
19A3 TO 1 9 63+MT-1 

p(T. 	= FPACTION OF PEOPLE OF AGF I+SA nyING AT TImE J+1962 
****,1.*********************************************************** 

1R7 	 XY(?0),X7(20) 
188 	 IMTE,FP YY,n 
189 	 TmTr,FP TEST/''/ 
190  
191 	 no ?-2  1 =1. 1 1 
192 	2n? DEAn( 9 .100)YX 
193 	100 	pT(A1) 

194 	 Tl=s+631 
1 9 5 	 no 2 - 3 1=1.11 

203 PEAnfo,inn)xx 
1 97  • 	nn 	1 =1,20 

1 9 8 
199 	204 	CONTINUE 

PFAn DATA EnR EACH YrAR 
200 	 nO ?(10 LT=1.mT 

PEAn DEATHS FOR EACH YEAR 
201 	 no 221 Lx=1.NX 
202 	 PEAO(P.1o1)D 



701 	1n1 EOPN 7 T(T2q.Ici) 
PO4 	 IF 0 Y.LP07(-sA)  GO  rn 210 

ADJH-TMENT TO ACCOMMoDATF LArK OF POPLUATION DATA APOVE AGE 
69 rOP YFAPs 1967 Tn 1970. 

?Or', 	 TF(I T.GT.4.ANn.LT.LE.P)G0 TO 211 
RFAD POPUIATTON FOP L- ACH YEAR 

706 	 RFAn( 9 .107)P.YY 
707 	102 FOPN --, T(1PY.r9.11SSx..N1) 

PnPUtATTON IN NON-CENSUS yEAPS MUST pF mULTIPLIEn Py 100n. 
20q 	 IF(YY.FO.TrsT)P=P*10 0 0. 

LINE -0? EXTPAPOLATION FROm 1966  DATA  IS USED FOR 197 TO 170. 
20P 	 J=LX-S1 
?ln 	 x7(,h=p-xy(J) 
211 	 xY(I)=P 
212 	 Tn 701 
213 	211 1=LY-g1 
214 	 R=xyrJ) ,, x7(J) 
21 	 YY(J=9  
716 	 (',n To 701 
217 	210 PFAD , Q.112)°,YY 
21P 	 TF(YV0FO.TEST)P=P*1000. 
21 9 	70 1 R(LX,LT)=n/P 
PP() 	221 rONT;NUE 
221 	 Tr (LT.FO.NT) GO TO 200 

rLEAn 9FmAINING DATA ON nEATHq. 
222 	 NN=1‘1-Nx 
273 	 IF 0 T.GT.21 NN=NN-1' 
?24 	 nO ?-4 I=1.NN 
P25 	204 READeP.100>xx 

PFMATNING DATA ON POPULATION. 
226 	 mm=q , -Nx 
2 77 	 TF 	T.GT.4.ANn.LT.U-7,‘3) qM=SA 
22P 
729 	20S nFAn , Q.100)XX 
230 	200 rONTTNUE 
731 	 RETUN 
P12 	 END 

233 	 quARIUTINr SFTUP(N.A.H,K) 

**************************************************************** 
THIS ROUTINE  SETS  UP A TRIDIAGONAL MATRIX  OF THE SPLINE rOUATIoN 
TN A -"k RY N ARRAY - FIRST ROW TS suPFRDIAG0NAL 

SECOND ROw IS DIAGONAL 
• THIPO ROW TS SUBDIAGONAL 

ANn THEN nuomPosEs e  TO LU SO ri-iAT 
ErPgT ROW TS SUPFRDTAnDNAL OF U. SECOND ROW IS DIAGONAL OF U 

THI- Pn POW IS SUBDI1rIONAL OF 1-9 DIAGONAL  OF  L IS UNITY 
**************************************************************** 

734 	 RE:AL A(1.N),H(N),K(2.N) 
735 	 Nm1=^1-1 	 • 
7 36 	 L1(2)-K(1.?)-K(1,1) 
237 nO 1- T=?.Nml 
23P 	 LA(T+1)=K(1,I+1)-K(1.1.) 
2 39 	 A(1+ .1)=H ( I+1)/(H(I+1)+ 1-1(I)/ 
740  
241 	 A(10)=1-A(10) 
742 	ln 	 CONTINUE 
241 	 4(1, 1 ) = A(1,2)  
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244 	 A(2. 7 ) 	A(2.2 ) 

	

201 	 A(3. , ) 	Al1,2) 
A(1, ■ 1) 	A(1 eN-1 ) 

	

/ 	 4(?..!) 	A(?0\1-1) 
•-•••4 P 	 A(1.-) 	- A(1.N--1) 

A(1.7)) 	11-  

	

250 	 A(e)11) 	P. 
n. 

	

? 	 A(1. , --1) 
= a?. 

	

254 	 A(1. -- 1) 

	

255 	 NM] - N-1 

	

256 	 nO 1 	T=1.MN1 

	

257 	 A(3.1)=A(3,I)/A(?0-1) 

	

258 	 A (2.1)=A  (2,1) -A (39 I)*A(1,I - 1) 

	

F(:) 	11 	'cOMTTNUE 
260  

	

761 	 FUI)  

262 	 SURPnUTTNE sOLVE(A.K*.H,N.D.CoF) 

**************************************************************** 
THIq POUTINE CALCULATES THE SECOND ORDER FINITE DIErERENCEs OF 
THE (z.PLINF. AND THEN SOLVFS AM=n. 	(RY FORWARD AND BACKWARD 
SUBSTTTUTTON), PLACING M(VECTOR OF SECOND DERIVATIVES) IN D 
FND DOINT rONDITIOMS NOW iSE. THIRD ORDER FINITE DIFFERENCES 
Tn rcTImATE THE THIRD ORnr.R DERIVATIVES AT X0t3H/2 AND XN - 3H/2. 
**************************************************************** 

263 	 Drift H(N),n(N),A(34N),K(2.N),COF(4,N) 
2È-.4 	 n(?)—(K(2.?)...'K(2.1))/H(2) 

Nm1r.-^ 1 -1 
26É, 	 nO 1 -2 T=2.Nm1 
267 	 n(I+1)=(K(204-1)-K(2,I))/H(T4-1) 
268 	 0(I)=e, *(n(I+1) - 7)(I))/(H(I+1)+H(I)) 
269 	1? 	rONTTMUF 
270  
271 	 cp.=(., ./(H(2)*H(1)*(m(4)+H(1))) 
27?  
?73  
274  
275  
276  
277 	 rr.=---,./(H(NN1)*H(N)*(H(N-2)+H(NM1))) 
278 	 (11=./(H(N)*(H(N)+H(NM1))*(H(N-2)+H(NM1)+H(N))) 
279 	 n(N)-?.* 1-1(NN1)*(CA*K(2,N-1)+CA*K(29N-2)+CC*K(24NM1)+CD*K(2,N)) 
20 	 T1 = 0(2) 
PR) 

 
T. 	D(Nmi) 

• 282 	 n(?) = n(1) 
283 	 n(Nm -7 ) = n(N) 
284 	 nO 11 T=1.Nm1 
285 	 n(T)=D(I)-A(3.T)*D(I-1) 
PRE 	1 1 	CONTINUE 
? 8 7 	 n(NM) = n(NNI)/A(2,mm1) 
288 	 nO 	1=3.Nml 
289 	 J=N+1- 1 
2 0 0 	 n(J)=(n(J)-A(1.J)*D(J+1))/A(2,J) 
2g1 	14 	CONTINUE 
2 (1)2 	 0(1) = (T1 - 1(2,1)*0(2) - A(1,1)*D(3))/A(391) 



2QP 
299 
300 
301 
30? 
303 

304 
305 

306 
307 
30P 
30q 
310 
311 

11  

h 

?9 -3 	 n(m) = ( 17-  A(2,N)*(Nm1) 	A(3.N)*D(N-P))/A(1eM) 
704 	 (- ALL POLLY(M9n,K,H*CnF) 
7 c) 	 PFT1Inrd 
29 (- 	PM.) 

?Q7 	 ""nUTTMF P0LLY(N,m.K0A,r0F) 

****_11.*********************************************.************** 
THTs PoUTTmF comPuTFÇ THF cOFFFicIENTS OF THF s PI  INF POLYNOmTAL 

nm rACH sUPTMTFPVM 
Ts THE APPAY OF DATA POINTS 

H IS  THE vFCTOP OF quHINTFRVAL LENGTHq 
M Ig THE sOIHTTON VFrTOP TO THE EQUATION Am=n 
************************************************************** 

0FAL m(N)4K( 2 ,N),H(N),C0F(4,M) 
Nm1= ,1 -1 
nn 11  T1 ,\l1  

OO= 1 (T4.1)*Y(1.T) * K(1.1) - m(I)*K(1,T4.1)*K(1,I+1) 

*(14(T+1)**?) 
rnF(4,T)=nn/(H(I+1)*(., .) 
rOPTTpquE 
• n 1 4  A=1.4 
CO( 	=r,np-  (J NM ) 
prTUD ," 

Fr) 
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**************„5********************e***************************** 

DATA FOR 
PROGRAM 3.1 : FSTMU 

****************************************************************** 
KVALUES 
PRTR=.FALSF. , PRTPX=.FALSF.IPRTPXT=.FALSF.4,PRTXTR=.TRUF.,PRTMU=.TRUF., 
KFND 
KPRTL1M IRS=100PE=12, KFND 
11 11 11 
AP 20 17 
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NqmqFP DF TNCOMF GPM1Pq = 

NUMPIER DF TNCOmF DFmSITTFq = 2n 

ÇTARTING AGF = 17 



TNCOmE/TTmF 1969 1970 1972 1973 197 1 

monIL1TY F9TIMATFD FP0m 51MUL4TFD nENSITY AT AGF = ?6 

T\ICOmE / TTm F 1961 

0.07?791 
0.221119 
0.287052 
0.14217n 
0.36 9 774 
n.359630 
O.317196 
0.257083 
0.188819 
0.124149 
0.074191 
0.040246 
0.019768 
O.008806 
0.003605 
0.001415 
0.000645 
0,000473 
0.000330 
0 • 000000 

1964 

0.1?065 7 
A  .23964? 
0.314241 

.0.378449 
0.411 5 77 
0.408244 
0.366557 
0.294389 
0.211788 
n.147221 
0.085426 
0.046515 
0,022871 
0.0101 8 9 
0.004087 
0.001460 
0.0n0197 

-0.000063 
-0,000541 
0.000000 

196 r;»  

0.189 7 69 
0.252 7 4? 
0.337611 
0.408407 
0.446482 
0.443589 
n.398929 
0.321 5 70 
0,235781 
0.157553 
0.095130 
0.051 95 2 
0,025622 
0.011443 
0.004 6 26 
0.001702 
0.0005 6 0 
0.000126 

-0.000 1 47 
0,000000 

1966 

0.276194 
0.25784? 
0.1546?? 
0.411021 
0,471703 
0.467311 
0.417819 
0,337939 
0.251907 
0.168510 
0.102215 
0.055747 
0.0?7489 
0.012165 
0.004897 
0,0016 9 2 
0.000477 

-0.000012 
-0.000484 
0.000000 

1967 	1968 

0,5404n 0.000000 
0,2718?0 0.279713 
0.375727 0,388790 
0,453637 0.467194 
0.496839 0.508850 
0.485951 0,498303 
0.430364 0,418636 
0,347976 0,351927 
0.260818 0.260124 
0.174736 0.174851 
0.106262 0.105745 
0.057971 0.057643 
0.028669 0.028156 
0.012746 0.012398 
0.005193 0.004847 
0.001900 0.001652 
0,000650. 0,000387 
0.000134 -0,000109 

-0.000345 -0.000821 
0.000000 0.000000 

1 

1 
4 

A 

7 

10 
11 
1? 
1 - 
14  
15 
16 
17 
18 
19 

	

0 	0.000000 

	

1 	0.2 9 11 7 3 
0.3 9 9125 
0.476183 

	

4 	0.513543 
0.503580 

	

6 	 0.442096 

	

7 	0.350078 

	

8 	0.254149 
0.171809 

	

10 	0.101425 

	

11 	0.056957 

	

1? 	0.02790 5  

	

11 	0.012848 

	

14 	0.005167 

	

15 	0.002165 

	

16 	0.000960 

	

17 	0.000185 

	

1P 	-0.001268 

	

19 	n.000000 

0.000000 
0.?94730 
0.39 5270 
0.469566 
0.504706 
0.492556 
0.431992 
0,337626 
0.244101 
0.164773 
0.097895 
0.052691 
0.021854 
0.009110 
0.001 9 29 

-0.000749 
-0.002081 
-0.002383 
_0,004140 
0.000000 

0.000 0 00 
0.272133 
0.172715 
0.448777  
00483 7 84 
0.467 144 
0.408460 
0.320576 
0.2367p6 
0.163021 
0.101535 
0.061116 
0.035449 
0.022930 
0.016 2 20 
0.013 7 28 
0.011892. 
0.010 5 32 
0.004200 
0.000000 

0.000000 
0.325693  
0.372113 
0.4?7716 
n.453750 
0.43434? 
0.377551 
0.294620 
0.212625 
0.135137 
0.064883 
0.013104 

-0.023050 
-0.042145 
-0.052610 
-0.056325 
-0.057916 
-0.059719 
-0.046044 
0.000000 

0.000000 
0.019812 
0.199023 
0.309736 
0.371659 
0.377384 
0.336248 
0.272441 
0.221191 
0.193080 
0.183091 
0.190279 
0.200645 
0.210547 
0.215937 
0.218678 
0.216702 
0.205 7 80 

.0,148271 
0.000000 
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0.122179 
0,245701 
0.3210?2 
0.3 9 0594 
0.4?4950 
0.4P1455 
0.378169 
0.101157 
0.220055 
0.146196 
0.007668 
0.047610 
0.0233 0 6 
0.010206 
0.004014 

0.208 7 09 
0.262816 
0.150641 
0.4235 56 
0.462709 
0.459320 
0.4127 8 1 
0.332 9 20 
0.243466 
0.162500 
0.0981 5 0 
0,053600 
0.026467 
0.011 0 64 
0.004 0 53 

0.001345 0.001 049 
0.000257 0.000601 
-0.000215 0.000P42 
-0,000655 -0.000 9 14 
0.000000 0.000000 

0 

2 
1 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 

m081LITy F51- TmATFD FPom 5TMuLATFD nEN5ITY AT AGF =  2 7 

T N romF/TT m E 1961 19 64 196"--; 1 Q66 1Q67 	paella 

1 9 70 	«1971 

0.001170 
0.232679 
0.29 954? 
0.155842 
0.183476 
0.172?85 
0.127976 
0.265638 
0.194964 
0.120114 
0.076774 
0.041583 
0.020500 
0,009225 
0.003001 
0.001639 
0.000q6R 
0.000727 
0.000604 
0.0 -00000 

iNCÛMF/TT m E 1969' 

0.325238 0.705301 0.000000 
0.270019 0.201175 0.296765 
0.370071 0.309707 0.407147 
0.448530 0.470491 0.407645 
0.492375  0 .515320 0.52 9336 
0.485151 0.503960 0.517746 
0.433418 0.445871 0.454605 
0.349704 0.359704 0.3639?0 
0.260619 0.269310 0.268109 
0.174251 0.180438 0.100553 
0.105695 0,109627 0.109180 
0.057610 0.059770 0.059706 
0.028429 0.029500 0.029298 
0.012605 0.013091 0.013103 
0.005057 0.005305 0.005105 
0.001707 0.001929 0.002012 
0,000524 0.000645 0.000674 
0.000014 0,000120 0.000114 

-0.000460 -0.000354 -0,000679 
0.000000 0.000000 0,000000 

1972 	1973 

0 
1 

1 
4 

A 
7 

10 
11 
1? 
11 
14 
15 
16 
17 
10 
19 

0.000000 
0.304297 
0.413061 
0.492105 
0.530446 
0.520126 
0.455060 
0.359754 
0.260011 
O  .175796 
0.105140 
0.057607 
0.027743 
0.012337 
0.004679 
0.001671 
0.00028s 

-0.000911 
-0.001671 
0.000000 

0.000000 
0.300655 
0.405410 
(1.404194 
0.520 7 27 
0.5079 9 0 
0.44g524 
0.347505 
0.250609 
0.170280 
0.102100 
0.0 5 66 0 1 
0.0? 75 11 
0.01 2977 
0.005426 
0.002630 
0.001062 
0.0004 4 0 

-0.002201 
0.000000 

0.000 0 00 
0.314738 
0.395287 
0.460144 
0.501 0 33 
0.483 5 77 
0.422 5 38 
0.328387 
0.238498 
0.161514 
0.095160 
0.050697 
0.021551 
0.007178 

-0.000 0 90 
-0.002483 
-0.003072 
-0.004013 
-0.006406 
0.000000 

0.000000 
0.214725 
0.31031 
0.419019 
0.459360 
0.444249 
0.380342 0.361209 
0.306059 0.279413 
0.227162 0.194468 
0.160273 0.118790 
0.103010 0.042501 
0.066506 -0.015448 
0.042495 -0.059407 
0.011445 -0.001944 
0.024841 -0.095280 
0.022576 -0.099100 
0.020161 -0.100892 
0.018069 -0.096294 
0.007627 -0.080181 
0.000000 0.000000 

0.000000 
0.473315 
0.391326 
0.423462 
0.434386 
0.413204 
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19 65 1966 1967 1960 

0.382613 
0.280954 
0.3 0 2744 
0.462284 

0 . 92 05 35 
0.206161 
0.198520 
0.481067 

0.506668 0.528199 
0.498560 0.516716 
0.445011 0.456 851 
0.358376 0.368013 
0.266867 0.275027 
0.178380 0.104253 
0.108213 0.111799 
0.059058 0.060881 
0.029212 0.029951 
0.013053 0.013224 
0.005345 0.005283 
0.002007 0.001855 
O.00711  0.000548 
0.000181 0.000035 

-0.000314 -0.000425 
0.000000 0.000000 

TNCOmE/TTmF 1969 19 7 0  1972 	1973 1971 

mnRILITY FÇTTMATFO FP0m 	MuLATEO oFNSTTY AT AGF = 28 

TNCOmE/TTmF 1961 	1964 

	

0 	n.047048 0.146191 

	

1 	0.218789 0.260110 
0.295110 0.31732 2 
0.156672 0.401770 

	

4 	0.3 0 70?? 0.417611 

	

5 	0.376594 0.411080 

	

A 	 0.131989 0.387985 
7 0 .268821 0.310000 

0.196946 0.2 25100 
0.129102 0.14 9652 

	

10 	0.076871 	0.089008 

	

11 	0.041228 0.048082 

	

1? 	0.019941 0.02407? 

	

11 	0.008619 0.010777 

	

14 	0.00310 9  0.004105 

	

15 	0.001144 	0.001617 

	

16 	0.000479 0.000476 

	

17 	0.000479 -0.000051 

	

18 	0.000540 -0.000537 

	

19 	0.000000 	0.000000 

0.201 0 29 
0.263101 
0.35582g 
0.431 7 66 
0.472 6 70 
0.469494 
0.421 946 
0.339158 
0.248154 
0.165611 
0.099g03 
0.054323 
0.026666 
0.011802 
0.004607 
0.001653 
0.000493 • 
0.000085 

-0.0002 8 0 
0.000000  

0.000000 
0.298729 
0.411655 
0.497104 
0.540429 
0.529376 
0.464411 
0.371203 
0.272698 
0.183721 
0.110864 
0.060534 
0.029551 
0.013117 
0.005204 
0.001091 
0.000550 
0.000031 

-0.000729. 
0.000000 

	

0 	0.000000 

	

1 	0.1066 0 5 
2 	0.419090 
3 	0.501640 

	

4 	0.5411 9 3 
0 . 5 312 9 0 

	

6 	0.465520 

	

7 	0.366646 
0.263705 
0.178665 

	

10 	0.106947 

	

11 	0.05866? 

	

1? 	0.028234 

	

11 	0.012644 

	

14 	0.004075 

	

15 	0.001030 

	

16 	0.000418 

	

17 	-0.000092 

	

18 	-0 . 0 01 5 0 9  

	

19 	0.000000 

0.000000 
0.125710 
0.420591 
0.49920? 
0.534896 
0.520179 
0.455994 
0.351969 
0.251276 
0.172224 
0.102667 
0.056551 
0.026820 
0.0120 9 2 
0.004468 
0.101714 
0.000214 

-0.000284 
.-0.002555 
0.000000 

0.000000 
0.306 8 34 
0.395000 
0.474050 
0.510632 
0.492541 
0.431646 
0.334 9 27 
0.242014 
0.165751 
0.099151 
0.055561 
0.026661 
0.012725 
0.005171 
0.002620 
0.000924 
0.000 1 14 

-0.003 262 
0.000000 

0.000000 
0.357273 
0.380900 
0.448710 
0.400378 
0.459862 
0.400475 
0. 3 12850 
0.?26495 
0.155531 
0.091895 
0.049728 
0.020873 
0.007444 

-0.000154 
-0.002269 
-0.001933 
-0.004147 
-0.008186 
0.000000 

0.000000 
0.069812 
0.268023 
0.358009 
0.403332 
0.402325 
0.359126 
0.283628 
0.205017 
0.147772 
0.094708 
0.062227 
0.039249 
0.029780 
0.023262 
0.021679 
0.019055 
0.017164 
0.004348 
0.000000 

-513- 



TNCO'AE/TTmF 1969 1070 1972 	1973 19 71 

mORILITY FSTTMATrn F00m TMuLATEn nFNSTTY AT AGF = 29 

TNCOME/TTMF 1961 10 64 106 -5 1966 1967 1468 

O 

4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
18 
10 

0.106704 
0.254438 
0.31 9 031. 
0.374110 
0.400854 
0.387403 
0.340510 
0.275142 
0.201609 
0.132391 
0.079083 
0.042801 
0.021122 
0.009568 
0.004114 
0.001862 
0.001140 
0.001114 
0.001050 
0.000000 

0 .12 8960 
 0.255 116 

0.336749 
0.405972 
0.441275 
0.417148 
0.3916 0 1 
0.311192 
0.226922 
0.1504 0 1 
0.090111 
0.04886? 
0.023901 
0.010549 
0.004150 
0. 0 0118 9 

 0.000254 
-0.000267 
-0.000681 
0.000000  

0.246751 
0.278034 
0.168115 
0.442947 
0.482828 
0.478158 
0.429 2 59 
0.344413 
0.252047 
0.168021 
0.101123 
0.055256 
0.027265 
0.012 2 20 
0.005014 
0.001 9 32 
0.000744 
0.000316 

-0.000067 
0.000 0 00 

0.350264 
0.275061 
0.38?216 
0.465045 
0.511619 
0.504175 
0.450307 
0.362161 
0.269467 
0.179905 
0.108916 
0.059232 
0.029090 
0.012803 
0.005050 
0.001712 

1.5076p6 
0.295077 
0.407727 
0,491421 
0.537706 
0,525445 
0,463950 
0,373025 
0.278257 
0.18645? 
0.113088 
0.061637 
0,030373 
0.013499 
0.005481 
0.002030 

0.000000 
0 . 3 04053 
0.419846 
0.504522 
0.548123 
0.516974 
0.470417 
0.375516 
0.274822 
0.185268 
0.111642 
0.060929 
0.0296 88 
0.013156 
0.0051 9 3 
0.001 86 7 
0.000519 
0.000004 

-0.000708 
0.0100 • 0 

0.000428 0,000706 
-0.000073 0.000186 
-0.000480 -0.000201 
0.000000 0.000000 

	

0 	0.000000 

	

1 	0.323264 
0.429885 

	

3 	0.511 091 

	

4 	0.550420 

	

5 	0.539326 

	

6 	0.471632 

	

7 	0.370506 
0.264957 
0.170734 

	

10 	0.107460 

	

11 	0.058965 

	

12 	0.028187 

	

13 	0.012747 

	

14 	0.004967 

	

15 	0.001913 

	

16 	0.000511 

	

17 	0.000005 

	

18 	-0.001286 

	

10 	0.000000 

0. 0 00 00 0 
0.319513 
0.419016 
0.501020 
0.538440 
0.524456 
0.460457 
0.356754 
0.251529 
0.172 7 61 
0.102870 
0.056690 
0.026888 
0.012144 
0.004535 
0.001768 
0.000291 

-0.000203 
-0.002223 
0.000000 

0.000000 
0.341 157 
0.406433 
0.483813 
0.519208 
0.499300 
0.417514 
0.338163 
0.241928 
0.165 841 
0.098901 
0.054 8 24 
0.0256°0 
0.0116 7 0 
0.004157 
0.001647 
0.000077 

-0.0001 99 
-0.003105 
0.000000 

0.000000 0.000000 
0.290598 0.572427 
0.361119 0.358080 
0.440086 0.411760 
0.477459 0.438434 
0.460207 0.424990 
0.402754 0.373181 
0.315891 0.291513 
0.226012 0.205154 
0.157410 0.143361 
0.094653 0.085015 
0.053484 0.046865 
0.025366 0.019427 
0.012246 0.007338 
0.004762 -0.000053 
0.00247 1 -0.001655 
0.000626 -0.003396 

-0.000013 -0.003446 
-0.004554 -0.009018 
0.000000 0.000000 
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1971 TmcomEn- TmF 1969 	1970' 1972 	1973 

mnAILTTY r5I- TmAT5n F .POM gIMOLATFD DF- NgTTY AT AGF = 10 

INI c nmF / TIN,IF 1961 

0,051234 
n.?? 5 021 
0.302118 
O.363 9 15 
0.193753 
0.38207? 
O.316221 
0.271879 
0.198768 
0.130139 
O.077148 
0.041484 
0.020121 
0.00RR04 

O.003532 

19 64 

0.147577 
0.261701 
0.342q05 
0.410663 
0.444 9 04 
0.43 9 910 
0.39150Q 
0.314480 
0.227501 
0.150763 
0.0 9 0251 
0.048952 
0.023987 
0.010636 
0.00423? 

196 ,-; 

0.207147 
0.266633 
0.362178 
0.439AAR 
0.481640 
0.478062 
0.429'2 95 
0.344140 
0.251622 
0.167481 
0.100 7 80 
0.054749 
0.026R26 
0.011848 
0.004703 
0.001670 
0.000 5 10 
0.0001 55 

-0.000123 
0.000000 

1966 	1967 

0.471681 	1.988187 
0.2 9 17 83 0.286605 
0.394348 0.401369 
0.474195 0.489388 
0.518674 0.517251 
0.509380 0.525890 
0.454076 0.464492 
0.364360 0.371120 
0.270821 0.277827 
0.180798 0.186056 
0.109513 0.11262? 
0.059719 0.061215 
0.029507 0.029986 
0.013189 0.013170 
0.005408 0.005189 
0.002046 0.001773 
0.000731 0.000471 
0.000198 -0.000016 

-0.000256 -0.000414 
0.000000 0.000000 

1968 

0.000000 
0.312078 
0.425117 
0.509155 
0.551814 
0.540022 
0.472211 
0.376162 
0.274414 
0.185058 
0.111419 
0.060843 
0.029687 
0.013221 
0.005296 
0.001987 
0.000647 
0.000113 

-0.000 519 
0.000000 

0 
1 

4 

6 
7 

g 
10 
11 
1? 
13 
14 
15 
16 
17 
1R 
1 9  

0.001431 0.001454 
0.000869 0.000291 
0.000986 -0.000264 
0.001049 -0.000668 
0.000000 0.0000 0 0 

0.000000 0.000000 
1.487429 -0.479835 
0.389126 0.273194 
1.456718 0.365362 
0.488521 0.408491 
0.467176 0.407656 
0.406613 0.363847 
0.318218 0.289026 
0.225332 0.202179 
0.156227 0.142440 
0.093797 0.086032 

	

0 	0.000000 

	

1 	0.321925 
0.428744 

	

3 	0.511909 

	

4 	0.550624 
0.519853 

	

6 	0.471917 

	

7 	0.370250 

	

A 	0.263345 
0.178721 

	

10 	0.106707 

	

11 	0.058457 

	

1? 	0.028087 

	

13 	0.012550 

	

14 	0.004 8 61 

	

15 	0.001830 

	

16 	0.000468 

	

17 	-0.000018 

	

18 	-0.001114 

	

1c) 	0.000000 

0.000(100 
n.337110 
0,424A41 
0.50523? 
0.541376 
0.5260 7 1 
0.461495 
0.35 6695 
0.251 5 37 
0.171 5 32 
0.102053 
0.0561 6 6 
0.026649 
0.012001 
0.004516 
0.001754 
0.000340 

-0.000134 
-0.001814 
0.000000 

0.000 0 00 
0.342 7 18 
0.4035 9 5 
0.482463 
0.518 5 60 
0.498 7 21 
0.437671 
0.338 1 48 
0.239691 
0.164559 
0.098191 
0.054412 
0.025634 
0.011672 
0.004110 
0.001 7 67 
0.000280 

-0.000189 
-0.002551 
0.000000 

0.052501 
0.024598 
0. 0 1134 2 
0.00406? 
0.001724 
0.000096 

-0.000430 
-0.003759 
0.000000 

0.048810 
0.022680 
0.010737 
0.003772 
0.001889 
0.000254 

-0.000058 
-0.004542 
0.000000 
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Hstimatng Components of' Mobility  

As for fertility the estimated values of mobility 

obtained from a (three-dimensional)array MU(x,s,t) . To 

estimate the modes {a(0} 	of g(x,s,t) , the dominant 

eigenvectors {a
r
} the square matrix 

MX MS 
MTM(k,) = 	E 	MU(i,j,k) MU(i,j,Z) 

i=LX j=LS 

are obtained. From these time components of the estimated 

mobility, the age-income components are estimated as 

TE+ITS 	 — 
MU(x,s,k) a

r
(k) 

k=ITS 

The program 3.4 allows partitioning the array 

MU(x,s,t) into (NT-TE+1) arrays so that estimations of 

the dominant components of MU(x,s,t) on successively 

overlapping time intervals may be computed. Further, 

bordering of the arrays MTM in the manner described in the 

estimation of fertility parameters is possible. 

The output Following the source listing for 

Program 3.4 is that obtained on estimating the components 

of that MU(x,s,t) computed using the density function 
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From the aggregation experiments. 

Lineprinter plots of the time components of 

MU(x,s,t) are plotted using Subroutine 3.7. Surface 

plots for the corresponding age-income components of 

MU(x,s,t) are plotted using Program 2.7. 

-517- 



ArrT-tolI M,VRRNr P.TTMV ---. (10 ************************************************************** **4  crinp 

Pq0C, "A" -1.4 	pnp 

***************************************************************** 

3jOB POP; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
PRINTLIMIT=13200; 
3PROCESSTIME=300; 
BEGIN 
COMPILE POP FORTRAN; 
3FILE FILE 2 (KIND=PACK,TITLE=DATA/XXMU7,FILETYPE=7); 
FILE FILE3(KIND=PACK,TITLE=PLOT/DENS,MAXRECSIZE=40,BLOCKWISE=120, 
AREASIZE=35,AREAS=1,FLEXIBLE,SAVEFACTOR=10); 
OPTION=AUTORM; 
DATA 

3DATA FILES 

3END JOB 
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****.s************************************************************* 

PPoGun'A 
r 	TITI 	: POP 

PUPPqÇF : To FsTImATF DOMTNANT COmPONFNTS OF m10 
nAT4 : DATA/XxmU7 
OUTPiT : TTmF COmPnw- NTs PRTMTED AND PLOTTFD ON LINFPPINTFP 

OT/DFNS - FOP SURFACE PLOTS 

****.q.************************************************************* 

eINclunF tql T•4/Pg/DlnTT ,  
ççrT LTÇT 

1 	 TNT 	Nx.Nc, 9MT,TF 
INTEr,FP cYrAP.NEV 
INTE:EP Lx,ic 

TNTn- r.:ro mx,q 
n 	 rOmMqN/7PPO/ICL,IrTORL. -PT 

r 
mx: TOTM Num-IFP OF AGES AVATLARLF 
Ns: TOTM NUmRFP OF TNCOME GROUPS 
Ni: NIImPFP OF yFARS COVFPFD 
TF: NtImRrP OF YEARS PER rçTTNATION 

LX: 	lowEcT AGE 
mX: HIGNEgT  ME  
Lq: LnWFqT INCOME GROUP 
mg: PIGHFsT INCOmr nPOuP 
cyrAD: FTge,T YEAR 

NEV: NWAPFP OF.FTGEN  VA UES TO RF USED 

TcL: 	OF LFADING CntUmNs OF M mATRIX TO BF 7FROFD 
TCT: 	nr TPATLING rnLumms  OF M MATRIX TO RF 7FPOFI) 
TPL: e OF LFADING Rnws nr m MATRTX TO RE ZFROFD 
TPT: 	Or TRATLING POWs TO RF 7FPOED 

nr'm mu(mx.ms.TF).1(mY9mf,NFv) 
nEAt M(TF.TF)0EIG(TE,TF),EVT(TF.TF),A(TF*(TF+1)/2) 
Fnp  NF  PHm OVFR THE WHOIr TTME PERIOn 
PFm RT(Tr,4,NPV).PL(TE.4) 
FOP cFVFPAL PUNS nVEf,' SNR-INTERVALS OF TIMF PFPIOD 
PEA! OmE5H(NT.NT-TE+143.NFV), DSUm(NT4NT-TF+1) 
PFM DI(Nx9NS,NFV),DDSUm(MX,NS,NT-TF+1 , NFV) 

* * 	* * 	* * * * * * * * * 	* 	* 	* * 	* 	* 	* * * 

nrM mu(A?.?n,11)*D(A2920,B) 
7 	 oFm m(11.11),MEIG(11+11).FVT(11,11) , A(6 6 ) 

RrAL PT(11,4.5),PL(11,4) 
PEAL nkiFski(1919191 )9nSUM (1,1) 

ln PEAL fl(l.l+1)+OnqUN(191 , 1•1) 

0E- An mmx,s,T) iHTCH IS STOPFD ON PACK IN FILE DATA/XXMU. 
THE  'AU VAIUFS WPPF ORTàINFn FP0m THE  PROGRAM mUTFST 
x 	-, GF's 17-7R: s = TNcnmrS % 000 - 19000; T = YEARS 1963- 1973. 

pFAr)r.10R) NX,NS.NT.TE il  

-519- 



prnn AND PPTNT PARAmrTÈRS USFD IN THTS PUN 

	

12 	 r)F"\O(r, ,In?) Ue.MX 

	

13 	 DFAn/ 5 .1n2) 

	

14 	 nrApfg.101) "RV 

	

15 	 PEA 1)(g,101) gYFA P  

	

1 (, 	 LL 	SYrAn + MT - 1  
opTmrppTNTPPINTPRINTni2 INTDRINTPPTNTPRINTRRINTPRIMTPPINTRPTNTPRIlmT 

	

17 	 W0 TT - ((+. 201) 

	

1P 	 4IPTT - (6.2n?) UX,Mx 

	

19 	 WPTT - (f,.?(-11) 	S,MS • 

	

20 	 wRTTr.-- (e,.?n4) MrV 

	

21 	 WPTT ,-- (6.?n) SYRAR 9 L1 

	

2? 	 1RITr((,.2 0 A) 	TF 

	

23 	 LL=NT - T r +1 

	

24 	 wni- --(6,pn7) LI 

	

2s 	 LLPI—LL+1 

	

2h 	 LL 07 —LL+? 

	

27 	ln? rO 0" 4  T(?T1) 

	

PP 	 FOPP 4- T(T1) 

	

2q 	1n4 rOPM 7 1- (4T , ) 

	

3r. 	105 g- 0PT(4T1) . 

	

31 	201 FOR\“T(t1 1 , 1 P4RAmETES MSFD FOR THIS RUN , ,////) 

	

12 	20? FnpvT('nt. , DANGE OF AGFS ()SFr): 	LX = 9 9 12. 1 	mX = e.I?) 

	

13 	201 roQq 7.T(vnt,IPANGE OF TNCoMFS USF5: LS = '02. 9  MS = e.T?) 

	

14 	?04 FOP ,IT(ent.INIWBER OF FI(wN vALUFS USED: 	= t e IP) 

	

35 	205 rOP":.T( 1 0 , . , PAN(,E OF YEARq lgteT?,• TO 1qt9I?) 

	

16 	?Oh FOPm ■ T(vot.INUmPFP Or YEARS  PER FSTPAATION: TF =  

	

37 	?07 FOP ,4-; T('0 , 9#NUm9ER Or ESTIMATIONS: 	LL = 

PPTmTPRINTI)PINTPRINT 0PINTDRINTPRINTPRINTPRINTPRINTPRINTPRTNTPPINT 
• 

	

3P 	 TF (TF.r0.mT) GO TO 47  
nO 1 -) T=1,mT 

	

40 	 nn 12 J=1,3 

	

!1 	 nn 1? MV=1.NEV 

	

42 	 OMESH(Ie1,J.NV)=I+SYEAR-1. 

	

43 	1? 	 CONTTAJE 

	

44 	A7 rouT:.muE 

	

45 	 TTg=' 

	

46 	 ITF,Tr_i 

	

47 	40 romT:rt, HIF 

	

4P 	 nO 11 T=1.TF 

	

4 0 	 nn  l 	1.1,NEv 

	

0 	11 	 PT(T,1,J)=T+syFAR-1.+TTs 

	

r7,1 	 TTS=TTS+1 
ITF=-. TTF4.1 

	

rr.1 	 nO 1 T=1qmY 

	

54 	 nn 1 I=1.Ms 

	

55 	 PrAn(7)(MH(T.J , K).K=1,Tr) 
1 	rOMTTMUF 

	

57 	 nn 4, TT=2.4 

	

r;A 	 PEAnIS.1(" - ) TCL,ICT,TPLeTPT 

	

5 9 	 CALL cALCm(Nx,NS,TF,MU,Lx,MX,LS,mS,M) 

	

A0 	 cALL 7FROM(m.TF) 

	

61 	 T=1.TF 

	

A? 	 nn g j=T,TF 
TA=1. 1-(J*J—J)/2 

	

64 	 A(TA)=M(I, 
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rAll rTr,PM(A,FVT.TF.1) 
nr■ 	T-1.TP 

h7 	 no 4 .1,T .TF". 
TA=T+(J*J-J)/2 

h9 h 	 mrTO(I.J)=A(IA) 
70 	 nc\ 	1-1,MFV 
71 
7? 	 no ln 1=1.1F 
7 3 	 SHM=çUM+PvT(I.J)**2 
74 	)(1 	 rOmTTmuF 

qHM=1./SOPT(SUM) 
76 	 no q T=1.TF 
77 	 rVT(T.A)=P- VT(TeJ)*ÇUM 

rONTTNUF 
79 	 CALL CALfl(NX.NS,TE0.FVT.NFV,O) 

**************************************************************** 

NOPm - lT7F \JFCTOPS:  E. 	n?=:02*(D1,D2)/(n2,02) 
HFNCE IF D2=K*01, K CONSTANT 
OI ANn 0? WILL HAVE THF ÇAMF NORmq 

*****************************************************************. 
40• 	TF (TF.r0."!T) GO TO 
ni 	 IF .  (TTg.GT.1). GO TO à1 
8? 	 nn 4, T=1,MX 
P3 	 nO 4? •1=1,N 
P4 	 nO 4 2 K=1.mEV 
P 	 4? 	 ( , 

nO Tn 4A 

87 	41 nO 4h w=1.NFV 
8P 	 ÇU ,A=n 
RQ 
no 	 nO 44 1=1 x.MX 

nO 44 J=LS.MS  
Q? 	 SUM=SUM+n(T,J,K)*n(i,JeK) 
ql 	44 	 SUm1=MM1 4-0(I,JeK)*01(IeJ , K) 
Q4 	 c.Hm=qHm/sUml 

n1 4 	I=1.TE 
qh 	45 	 FVT(T,K)=FvT(I,K)*sum 
97 	 no àh T=1,MX 
QP 	 nO 4h J=1.NS 
9 0 	46 	 n(T,J•K)=0(11,19K)/SUM 

100 	4P rOMTT"IlIF 

PPVITPRTNTPRINTPRINT°PINTDRINTPRINTPRTNTPRINTPPINTPPINTPRTNTPRTNT 

101 	 WPTT'-- (1100) TF,TE/I - 1. 
102 	 nO 1 T=1.HFV 
1 0 3 	 1,, , PIT-(h.40)MPTG(T,P 
1 0 4 	 WPIT - (6,g00) T 
10n 	 wPTI- 7(6.(, 00)(FVT(J,I).J=1.TF) 
InE 	 no 1 J=1•TF 
107 	. 	 PT(J.TIO)=FVT(J.I) 
bA 	3  rOPTrMUE 
10g 	 IF ( mT.FO.TF ) GO TO 68 
110 	 nO 4 T=1.NrV 
111 	 11=0 
11? 	 nn 4 J=ITÇ.TTF 
113 	 31=J1+1 
114 	4 	nMESH(J,ITS+1,IT-1.1)=FVT(J1.I) 
11 	68 roNT :rmur 
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pPrmTPRINTPPINTPPINToP1NTDRINTPRINTPPINTPRTNTPPINTPPINTPRTNTPPTNT 
11 6 	IF (TT.GT.2.0P,NT.NF.TF ) GO TO 77 
117 	nn ?1 
11P 	 oo 21 . 1 --- 1.20 
119 	 wPITF(3) ( n ( T,J,K),T=1,40) 
1?0 	21 	 "NTTNUF 
121 	77 IF (1i.mi:.1.oP.NT.FO.TF) Go To 41 

****4************************************************************e 

IN MH[TIPIF Pums n(x.c;) ot:qTAINEn wITH SINGLE PORoFQING IS 
HsFo FoP AvPRAGIN(' Al\in PLOTTING OF PERSPECTIVE GRAPHS 

****************************************************************** 
122 	 no 7 0 T=-1.mx 
123 	 nn 7R J=I.NS 
124 	 nO 7P K=1.qEV 
12F, 	78 	 DOSUm(I,J,ITS,K)=D(I,J,K) 
126 	41 COM"Ur 

CALL PLOTTTNG POUTINP HP F 

PLOT TTmF VFCTORg WITH DIPFERENT q0RDERING ON PRTNTFR 

************************************************.****************4 
127 	no 3F v=14q 

no  • 1 1=1,TE 
120 	 no 31 J=1.4 
11n 	31 	 PL(T. 1)=PT{T.J,K) 
131 	 no 11 .11=144 
132 	 Um=n, 
133 	 00  32 II=1.TE 
13 4 	 SUM=SMM+PL(T1,2)*PL(I19J1) 	 • 

32 	 CO^I. ImUE 
136 	 TF (SUM.GP.n) GOTO 33 
13 7 	 no 34 1. 1=1-TE 
13F 	34 	 L 	1 .J1 =-PL ( IleJ1) 	 • 
139 	71"- 	 COmTIMUE 
14 0 	 CALL PLOTP(KI P L,TE,4,0+.0..0.40.) 
141 	35 	rONTTNUE 
142 	IF (-T.GT.TTF) GO TO 49 
14 1 	TE (TF.FO.MT ) GO To qg 

*****************************************************************4, 

qUMm 7 PT7F TTMF VECT0c)S AND PLOT ON PRINTER 

*****************************************************************4 
144 	no qo NV=1,NFV 
14 	 no SR KK=1,3 
146 

 
no  si I=1, 

147 	 no  51 J=1,LLP1 
14e 	51 	 nsum(T,J)=DmEsH(I,J,KK,Nv) 
14 0 	 nO 
isa 	 SUM=0. 

MC=0 
1 5 2 	 DO 56 J=2,LLPI 
1q3 	 TF(I.LT.J+KK-? .0R.I.GT•TE+J-KK-1) 	GO T.  q6 
154 	 mC=NC+1 
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18P 
18 ,9 

s TOP 
Fmn 

sum.sumnsum(r.J) 
çtc, 5 6 	 'ONTT\JIJF 

1'117 	 TF (NcePO. , ) Nr=1 
num(r.LLP-)....sommr 

LIU 	 cs- 7 	 ('oNTINUF 
16P 	 KKM1«-=KK-1 
161 	 wintr(f-,101) NV.KKm1 
1 6 ? 	 WpTTF( 6 .30?) 
1 6 3 	 no Sc 	i=1,Nr 
164 	 wQTTF(6,107) (nsUN(1,J),J=1,LLP?) 
1 	55 	 ronurrmuE 
16r- 	 TNT=i0o*NV4-KK 
167 	 CALL PLOTR(INT,DSUm,NT.LLP20.90.,0.,0.) 
16P 	qR rDMTrMuE 

*****************************************************************41 

gUmm -ADT7P SPACE VECToRS AND wRITE TO nisK FOR PEPSPFCTIVF PLOTS 

Ih9 	 nn 	w=1.4 
170 	 DO R2 T=1,mx 
171 	 nO n2 J=1,'ds 
17? 	 SUP1 =0, 
173 	 DO -41 II=1.LL 
174 	RI 	 çum=sug+nnSUm(19J,II,K) 
175 	R? 	 -D(T9J1K)=SUM/LL 
17' 	 nn R3 J=1420 
177 	 woITF(3) (o(I4J4K)4I=1440) 
178 	 CONTINUE 
170 	c--;Q rOMT;NUF 

1P 0 	100 FOPm 7 T( 1 1 1 . , FTGENRAIR OF mTm( 9 9T200I2, , ) 	RoRnFRTNG 1 .T? ,  
R(Ids  AND COLUMNS , +/// 

1R1 	107 rOPm 7 T(4x4;1 19 1 4I244X4qfl74) 
18? 	10 1 rOPT( , 1 9 4 , SUMMAPY 	COmpONPNT t4I?4f. POROFPING e.I?, 

pOUNDAPY VALHESI,//) 
13 	30? FOPmT(T 5 ./TTmFI.T17,'RUN1 1 9TP9, , PUN2 0 ,T390SUMMARYt.//) 
184 	400 FOPM;T( 9 0v.10X.IEIGEMVAIHF = 
1Ps 	500 roP"-' 7 T ( tot , P- VT (I 	1. ?,)e ) 

186 	60n rory(10,,rz,F12.6) 
187 	 Lnri< 3 

1q0 	 çupQnHTI-mr 7FP0M(M.NT) 

THIs ÇUw-?oUTINr WILL ZERO OUT ROWs AND  COI  UmNç OF THE 
mArpTx  Ac  s'PrCIEIEo BY ICL,ITL,TRL AND IRT 

1Q1 	 rommnN/7Fpn/TCL,IC 1'o- PL.T 
102. 	 DEAI m(NT.NT) 
193 	 no 1 T = 
194 	 TF (TrL.Fq.n)  0 0 To 
195 	 no 3 J = 191- (1_ 
1q6 	3 	m(T,J) 
197 	2 IF (TCT.E0.n) GO TO 1 
19P 	 LL = NT + 1 
1q9 

 

1 1 4 J = 14TCT 
200 	 Ii= LL - 1 
201 	4 	M(T'LL) = 0.0 
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20? 	 unuT , muy 
2, 01 	 no L, 	= 1.'1T 
204 	 nn q J=1, 
?O r, 	TF (rpl • (70.()) r, )  In r 

Pn(s 	C.) 	M ( I,T)r1 , fl  

707 	6 IF (TRT.E0.0) GO To ' 
POP 	 LI = NT + 1 
POP 	 nn 7 .1 = 1. T pT 
PIC 	 LI = IL 	1 
211 	7 	m(1 	1 ) = 0.0 
212 	 r0MtTNUE 
?13 	 PETUQ 
P 114 	 rmn 

P1 	 SUPPnUTINE CAI,CM(NxqNS , NT,MU4LX9MX9LS,MS,M) 
TNTEc, ER MX.Ms9NTILX9-X,IS,MS 

717 	 PFlq mu(NYINS,NT),M(NTeNT) 

THIS SIIRPOUTINE CALCuLATEs THE MATRIX m 
m(T. 0 = THE SUM OVU,  X  AND s OF MU(X9S4TI) * MU(X.S9TJ) 
THE -k‘lUEe, OF x RANGP FROM Lx TO mx 
THE w ,■ 111Es OF 5 PANCIR FROM LS TO MS 

210 	 no  I T=1. , rr 
719 	 -0 	1,--T,MT 
2?0  
221 	 ,)f-■ ?fl 	= Lx,mx 
??2 	 nr, 2'  L = Ls.ms 	• 
7 7 3 	 SuM=SUm+MU(K9LO ) I- mU(KIL,J) 
224 	?fl 	CYINTINUF 
725 	 m(T. 0=SHm 
226 	 m(i.SUm 
227 	ln rONTNUF 
2 7 P 	 PETUqm 
??P 	 rmn 

	

P3 0 	 sUP2nHTTNE CAI CD(NX,Mq,NT,MUsEVT.NEV,n) 

	

211 	 TNTErEn Mx.Ns.NT,NEv 

	

23? 	 PEAL MU(Nx9NS,NT),O(NX,NS9NEV),EVT(NT,NT) 

CAL C , I1 ATE A D-mATRIX FOR EACH ETGENVECTOR 
THE 	OF FIGEN VECTORS TO PE USED IS GIVEN PY NEV 

	

233 	 no 1  TV rr 1,MEV 

	

234 	 DO 2 TX = 19NY 

	

p15 	 nO . 	Tg=1,mc 

	

236 	 qUm - 0.0 

	

237 	 ÇUml 	0.0 

	

• 73P 	 DO 3 TT = 1,mT 

	

23P 	 Sum = qUM + EVT(IT.IV) * MU(TX,IS,IT) 

	

240 	 SIIMI = Smml * (EVT(IT.IV))**2 

	

241 	 r'qNTTNUE 

	

24? 	 n(TX.TS.TV  = SUM / SIIM1 

	

243 	? roNT-mur_ 

	

244 	1 roNT , muF 

	

245 	 PETUz, m 

	

246 	 FNo 
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(-11r-, POuTTNT FIGEN 

rommITF FIGENV)LUFS ANn FIGENVECTORS  OF A PEAL sYMMFTRIC 
ATRTX 

C 	 Ii Ar;F: 

CALL FIGFN(A,P,N,mv) 

. 	orçrPTRTION OF PAPAMFTEPS 
A - ORIGINAL mATRIx (SYMMFTPIC), DESTROYED IN COMPUTATION. 

RESULTANT rTGrNVALUES ARE DEVELOPED IN DIAGONAL OF 
mATpTX A IN DESCENOTNG ORDER. 

P 	RESUiTANT mATPTX OF EIGENVECTORS (STORED COLUMNWIsE, 
TN SAmE SEDUENCE AS EIGFNVALUES) 

M - OPOFR OF MATRICES A AND R 
NV- INPUT  CODE  

n 	COmPUTE EIGENVAIUES AND EIGENVFCTORS 
C  . 	 1 	COmPUTr ETGENVALUES ONLY (R NEr,D NOT RF 

DImENsIONEO BUT MUST STILL APPEAR IN CALLING 
sFnUFNCE) 

Q'rbei4QKC' 

oPTGINAL mATPIY A MUST RE PEAL SYMmETRTC (STORAGE mODF=1) 
mATPIX A CANNOT RE TN THE SAME LOCATION AS MATRIX R 

ciippouTTNFq  AND  FUNCTTDN SUBPROGRAmS REQUIRED 
NONr 

rTwOn 
DIAnONALI7ATIoN mETI-loo ORIGINATED RY JACOBI AND ADApTFn 
RY vnN NrUmANN FOR LARGE COMPUTERS As EouNn IN ImATHEmATICAL 
mETHODS FOP DIGITAL COMPUTERS', EDITED RY A. PALSTON AND 

WTLF, JOHN WiLrY AND SONS, NEW YORK, TR6?, CHAPTrR 7 

?47 	 qUnnUTIMr FIGEN(A.R.N,mV) 
?4P 	 nImEmSTON A(1),R(1) 

IF A  DOliqLF PRrCT r'ION VERSION OF THIS ROUTINE IS nrSTREn. THr 
C TN COLUmN I sHOuLD QF RFmOVED FRom THE DOURLF PRECISION 
qTATEmENT WHICH FOLLOWS. 

r 
DouP1 F  PPECTsIDN A.R.ANORm,ANRMX,THR,X,Y,SINX,SINX?,COSX, 

1 	 cosY7.STMCS 

1- . 4 F C MUST ALSO Rr REmOVED FROM DOURLE PRECTSION STAT 'EmENTS 
AppEApING IN OTHEP ROuTINFs USED IN CONJUNCTION WITH THIS 
prl urpor. 

T.4.  noun' F PRECISTON vr.PSTON OF THIS SUBROUTINE MUST AISO 
CIPTATN nOURLE PRCTSION FORTRAN FUNCTTONS. SORT TN STATFMENTs 
4 7 . 6P, 7 5, AND 7Q MUST  RF  CHANGED TO DSORT. ARS IN STATEMrNT 

mucT BE CHANGEn TO nARS. 
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r,c- HP- PArr IDFNTITY MATRIX 

7é4Q 	 Tr(h1--1) 10.?g.ln 
?qn 

 

ifl TOr.--- 

21 	 nn 

2(-;3 	 nO 2 -  
254 	 TJ=T -'+T 

F.) ( T h mn..0 
2q6 	 TriT-)) 2n,15.20 
257 	15 PH' = 1 .n 
25P . 	?n rnNT;m1IF 

t.  

CnMPUTP INITIAL AND FINAL NORMS (ANORM AND ANORMX) 

25 °  
?(In 	 nO 37 T=11' 1  
261 	 nO 
262 	 IF(T-J) 30,15.10 

30 TA=T+(j*J-J)/2 

2"4 	 ANOP - 1--rANOO 1 +A(TA)*A(TA) 
265 	35 rONT - NUE 
266 	 TF(AmOnm) 165.165,40 
267 	4r) ANoPA=1.414* SORT(ANPM) 
26F 	 ANPMvzrANOPm*1.nF-6/FIOAT(N) 

T\IITIMT7r INDICATORS AND COMPUTE THRESHOLD , THR 

269 
27n 	 TI-IPMOPM 
271 	45 THP=THP/FIOAT(N) 
27? 	 L=1 
273 	55 mr:L+ 

CrwPUTF q TN  AND C9S 

?74 	(-, r) m0=(m*M-m)/? 
275 	 Ln= (I *L-L)/2 
?7E 
277 	62 Tc- ( - Pg(A(LM)) - THP) 130,6g 9 6 

27P 	hc",  TKIn=. 

27c) 	 LL=L;Ln 
?Ro 	 mm=m,m0 	 • 

2R1 	 Xl=q).*7=*(A(LL)-A(mm)) 
282 	 Yrz-AIIM)/ qOPT(A(LM)A(LM)+X*x) 
2P3 	 TF(x ■ 70,7.75 
284 	7r1 y= - y 
PF( 7 	5T' - Y/  SOPT(P.0*(1.n+( S1RT(1.0 -Y*Y)))) 
2q6 	 sTuxl=sImx*sINX 
287 	78 rOsx- SoPT(1.1-SINX2) 
?RP 	 rnSx-, =COgx*Cogx 

28° 	 fINrc: =STNx*COSX 

PnTATF L AND M COI UMNg 

?or 	 T1n=m*(L - 1) 
291 	 Tm0=P*(m-1) 
292 	 nO rpq 
297  
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31Q 
320 
-321 

?94 	 T(T -1 ) POel1S.80 
n° Tr(I—Lq u.11c,,qn 

2 (46 	PS 
2q7 	 r,r T"-■ 

P9P 	g (1  Tm=Me.TD 
PQR 	gq Tr(T—I ) 100.10s.105 
100 	100 T(..=r10 

" Tn 11 0  
102 	inc:; TL=1_ , To 
101 	11n Y=A(T1)*rnsx—A(TM)*STmx 
304 	 A(1mir:A(TI )*ÇTNX+A(IM)*COSX 
3(15  
10AiiIF("-- 1) 1?0912 , 120 
307 	12n TLP=TIn+T 
300 	 TmR=.-_.Tm0+T 
-OR 	 1(=R ( I R) 4FrOgX-R ( 	)*SINx 
310 	 prfm -nr..-P(UP)*sINx+P(ImR)*COÇX 
111 	 qufv))n.-x 
11? 	12 	r'(3TrKIJF 
113 	 x=?.*A(1m)* (;TNCS 
314 	 Y=A(II )*CO5X7+A(MM)*SINX7—X 
11 5 	 X=A(Il)*ÇTMX7+A(MM)*rOSX24-X 
116 	 A(Lm)=(A(1_1)—A(1M))*STNCq+A.(1Y)*(COSX?—STNX2) 
317 	 A(LU=Y 
11P  

• 	1- c- gTS rOP romPLFTTON 

TrT F()P  M= LAcT COLUmN 

13^ TF(Y—N) 11Ç,140.13 c', 
 13S m.:=M+ï 

(74) Trl 60 

T!7ST FOP L = SECOmD FR1M LAST COLUMN 

	

122 	1 4 n Tr(1 —(N-1)) 145,150.145 

	

323 	145 L=l+ ,  

	

'374 	 Tq 55 

	

325 	1iM TF(T—n-1) 16o.15q/160 

	

326 	iqc; TKIn 

	

327 	 r:d-.■ 71 qn 

rnmRADE THRESHOLD WITH FINAL NORM 

	

32 0 	1 11  TF(TL4P—AMPmX) 16,16,45 

qr\PT FTC, FNVALUF 	FiGENVECTORS 
r 	. 

32° 

	

330 	 00 1-r, T=1, 

	

111 	 TO=1"14-m 
33? 
333'  

	

334 	 nØ l. 	•=TqN 

	

3 1 5 	 AQ=Jn+M 
mm=1,(J*J—J)/9 

	

317 	 TF(A(IL)—A(mM)) 171,10591R5 

	

310 	17q y=A(I ) 

	

33 9 	 A(LL1=A(MM) 
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Vin 
-I.) 1 	 Tr Pi —1) 17s.,1RS• 17s 

1 7 -) nn 	K=1,N 
31-11 	 TL9-7Tn+K 

T 	r rl l< 

X 	r I 

P 
 ( I 	R ( T NI )  ) 

"1/47 	 ( I 	) 

34P 	1f-;c, roqT;IqUE 

14'4 	 Pe- TO 

150 	 Frqn 
********** AUGUST/1973 ********** 
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PAPAmETP- Pg uSFD roP THTs PuN 

ANGE Or AGES USFn: 	LX = 10 mX = 3? 

PANGF OF INCOMES USrO: Lf = 3  MS = 1? 

mUmnER OF FIGFN VALIIFS USFO: 	= 

RANGF OF YEARS 1961 To 1973 

NUmRFR Dr yFA9S PFP FSTImATION: TF = 11 

NUMAFR Or FSTIMATIOmq: LL = 1 
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FYGENVALHp 174.05()9? 

FTGRNPATpq nF MTM(11- .11) 	RognERTNG 0 POWS Amn coLumNs 

FVT(1, 1) 

	

0.21982 19 	0.272251 	0.22708 2 	0.115881 	0.327710 

	

0.331164 	0.311738 	0.323744 	0.309388 	0.286738 

0.262228 

EIGENVALHr = 	 3.04108 

rVT(19 2) 

	

-0.027195 	-0.013296 	-0.072723 	-0.061406 	-0.059136 

	

-0.066506 	-0.009405 	-0.04961 8 	-0.026631 	-0.274218 

0.94133? 

• 	FIGENVALHr 	 0.06223 

rVi(Is 1) 

	

0.057430 	-0.21 5 166 	-0.39033 7 	-0. 465885 	-0.287360 

	

-0.080192 	0.212742 	0.380751 	0.440560 	0.304240 

0.055 1 81 

FIGENVALUr = 	 0.02424 

FVT(I, 4) 

	

0.834103 	-0.24271? 	0.122624 	-0.306187 	0.024858 

	

0.014052 	0.041237 	-0.11535 6 	-0.068572 	-0.274605 

-0.005139 

FIGENVALHr = 	 0 .00 879  

FVT(I, 5) 

	

-0.097950 	-0.0n6195 	-0.038261 	0.121721 	-0.031294 

	

0.035732 	0.2A4228 	-0.53461 2 	0.6867 87 	-0.367915 

-0.025616 

-531- 



FIGVNPAnq nE MTM(1ï..11) .RORDERING 1 POWS AND COLUMNÇ 

FTGFNVALNr = 	 152.19181 

rVT(T. 

	

0.000000 	0.2117 	0.317871 	0.31792R 	0.350545 

	

0.356410 	0.14991 	0.34625 8 	0.310805 	0.30778 8 

0.000000 

FIGENVALtir = 	 0015133 

P- VT(I, 2) 

	

0.000000 	-0.1n0845 	-0.080960 	-0.148951 	-0.150109 

	

-0.102 6 13 	0.04 9 189 	-0.076567 	-0.170180 	0.929800 

0.000000 

EIGENVALUr n 	 0.05 6 88 

wVT(T. 1) 

	

0.000000 	-0.161576 	- 0 .381445 	-0.431903 	-0.243686 

	

-0.028239 	0.210417 	0.44932n 	0.568850 	-0.049509 

0.000000 

EIGENVALUr 	 0.00866 

F‘IT(T. 4) 

	

0.000000 	-0.160658 	0.194411, 	-0.252446 	0.512799 

	

-0.448370 	0.2n3849 	-0,459775 	0.312684 	-0.015709 

0.000000 

FIGENVALUr = 	 0.00 7 29 

P- VT(T+ 5) 

	

0.000000 	-0.010626 	-0.18111 7 	0.411980 	-0.423061 

	

0.236193 	0.111403 	-0.596849 	0.43258? 	0.024681 

0.000000 
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ht- l\lt- A1 0 ',  Ur mtm(11 , 1i) 	mw.(1)1 ,\It, 	KUW -) eu\11., UULUmN -) 

FIGFNVALUr = 	124.88 2 97 

PvT(r. 1) 

	

0.ononoo 	n.onnoon 	0.350914 	0.371066 	. 0.3 8 7004 

	

0.39147? 	0.1c)1866 	0.38226 7 	0.365243 	0.000000 

0.000000 

FIGENvALIIr = 	 0.05522 

g- )/T(T, ?) 

	

0.000000 	0.000000 	-0.41327 5 	-0.464572 	-0.280449 

	

-0.058980 	0.?18691 	0.434881 	0.542491 	0.000000 

0.000000 

FTGENVALur = 	 0.00856 

5)/T(T, 1) 

	

0.000000 	• 0.000000 	0 .029651 	-0.100552 	0.487961 

	

-0.477947 	0.0q8854 	-0 1 507049 	0.50742 2 	0.000000 • 

0.000000 

EIGENVALUr = 	 1.00 8 13 

w)/T(i• 4) 

	

0.000000 	0.niio000 	0 .318731 	-0.510340 	0.224210 

	

-0.261647 	0.476163 	0.205297 	-0.465180 	0.000000 

0.000000 

FIGENVALHr = 	 0.00663 

P)/T(T, 5) 

	

0.000000 	0.000000 	0.099371 	0.054112 	-0.51359? 

	

0.208184 	0.6D7400 	-0.532487 	0.053130 	0.000000 

0 .000000 
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3.5. Estimating the Mobility from Data  

As stated. above the economic mobility can be 

estimated using Program 3.5. Program 3.4 may be used to 

estimate the dominant modes. Graphs for both time and 

age-income components obtained using Programs 3.5, 3.4 

and 3.7 from actual data are included in Chapter III. 

The output of Program 3.5 and that of Program 

3.4 immediately thereafter result from an aggregation 

experiment in which MU is calculated from an intermediate- 

• level of aggregation of population resulting from the 

simulated mobility function. 
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cçJog ArcT-mum.vFPNFP,TDIF0 
****************************************************************** 
PPnGPAM 1.q 	REALMU 

• 

• 

****************************************************************** 

3J 013  REALMU;. CHARGE VERNER; CLASS 3 
3-USER 080002/VHJ 

-3PROCESSTIME=500; 
PRINTLIMIT=9000; 
3BEGIN 
3COMPILE REALMU FORTRAN 
3FILE FILE1 (KIND=READER,MAXRECSIZE=80,UNITS=CHARACTERS,BLOCKSIZE=80); 
3FILE FILE2(KIND=PACK,TITLE=DATA/XXMU5,MAXRECSIZE=11,BLOCKSIZE=330, 
AREASIZE=42,AREAS=1,FLEXIBLE,SAVEFACTOR=10); 
3FILE FILE4(KIND=PACK,TITLE=DATA/XXGRAL,FILETYPE=7); 
3FILE FILE5(KIND=PACK,TITLE=DATA/XXIT, FILETYPE=7); 
3FILE FILE8(KIND=PACK,TITLE=DATA/XXDSCN,FILETYPE=7); 
3FILE FILE9 (KIND=PACK,TITLE=DATA/XXCSRS,FILETYPE=7); 
3DATA 

3DATA FILE1 

3END JOB 

-540-- 



***************************************************************** 

ppoGnAm 
TTTLF 	nFALMO 
PURPrISF : TO FSTIMATr MU rPOM AGr;PPGATED POPULATIONS 

1. PEAL DATA (TYPE=.TPUE,) 
2. SIMULATrn PORULATION (TYPF=...FALSF.) 

nATA : 1. DATA/XXIT,DATA/XXDSCN,DATA/XXCSRS 
?. DATA/XXGPM  9  DATA/XXDSCM,DATA/XXCSRS 

ouTPHT : OATAXXMUP 

***************************************************************** 
**************************************************************** 

THIS PPOr, PAm IS USED TO FSTIMATE THE ECONOMIC MORILTITY 
PAPAmFTFP  MU. AGE- TIME- AND INroME-sRECIFIC  VALUES  OF THE 
POPUI ATION ARP REOUIPrD. 

**************************************************************** 

	

1 	 INTF(I;FR Xm9sM,TM9XF'sF,TF,XmP1,SMP19TMPI,SA95I953.X3 
****.K************************************************************. 

INTEr,FP Xm.SM,TM: NUMRER OF INTERVALS IN AGE-INCOME-TImP 
OTMFNSIONS FOP WHICH POPULATION IS GIVEN 

INTEr.FR xr,sFqTE: NUMRE  OF INOEPENDENT VAPIARLE POINTS 
roR wqICH DENSITIES APE CALCULATED AND UsEn. 

PEAL YX(XM+1),SS(SM+1),TT(TM),XL(XE),SL(SE),X,S9T 
REAL PP(Xm,sM)9PT(XF.SM),P2(SM),P4(SE),0(3*(Sm+1)),A2(3*(sM+1)9 4 ) 
REA! PI(XM9SMIT1)9P(xE,5M,TE),P1(XE,SE,TF) 
REAL Pi(xr) , Pg(XM)901(3*(xm+1)),H1(Xm+1),A1(1*(Xm4.1),Q) 
pEAL R(XF,Tm),mli(xF,FITE) 
PEAL K(2,XF),H(XE)9C1F(4QXE),A(39XE),D(XE) 

*****************************************************************i 

	

2 	PEAL xx(20).ss(20),TT(11)9xL((12).SL(20)9x.S9T 

	

3 	 PEAL PP(1R,19), R T(62,19).D2(1R),P4(20).0(h0),Ap(60,9) 

	

4 	 PEAL PT(19.1R911)9 n (e, 2919,11),P1(A2920.11) 
PEAL R1(h?) , PS(1 9 )001(60),H1(20)*A1460.9) 
PEAL P(62,11),MU(62,?0,11) 

	

7 	PrAL K(2,A2).H(62),C0F(4,62),A(3962),D(62) 
INTEnP9 Typp(11) 

	

9 	DATA TYPS/1 9 6311964,1 965.1966,19679196891969.1970,1971,1972,1973/ 

	

10 	LOGIrAL PPTSON,PRTPDM 

	

11 	LOGirAL PPTP,PPTPX,PPTPXT,PPTxTP,PRTMU,TYPE 

	

12 	NAME IST/DNSITY/PPTSqN,PPTPON 

	

13 	NAmn TST/vAl UFs/PRTR,PRTPx,PPTPxT.PPTxTR,PRTmU 

	

14 	 NAmn 1ST/POP/TYPE 

	

1s 	NAmn IST/PPTLIm/IPS,TPE 

	

1' 	PEAD(1,DNSTTY) 

	

17 	PEAD/1.VALUFS1 

	

1P 	REAn(l,POP) 

	

19 	PEAD(1.PRTLIM) 

	

20 	PFAD(1.101) XM.SM,TM 

	

21 	 XMP1-XM+1 

	

22 	SMP1-SM+1 

	

23 	TmPl-TM+1 

	

24 	53=3*qmP1 
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x3.1*xmPi 
26, 	 PFAn(l.ini) XE,SF,TF 
27 	1fl FnEPI , T(311) 
2P 	 PFAn(1.1np) (xx(r),T,I,xmpl) 
2() 	 pFAn(1.1o2) (ss(T),I , I,smDi) 
10 	102 FOR'IAT(20r4.0) 
11 	 SA=IcTX(XX(1)+.01) 
12 	 ST=TrTX(SS())+.01) 
33 	 no 4 T=1,xr 
34 	 xL(T)=SA+T-1 
35 	4 	CONTTNUF 
36 	 nn  5  T=1,SF 
37 	 SL(T)=ST+T-1 
18 	 CONTINUE 
39 	 nO 6 T=1,Tm 
40 	 TT(T)=T 
41 	6 	romrTmuF 
42 	 wRIT - (6,201) Xm,SM,Tm 
43 	 WPIT-(6.201) 
44 	 wRIT(6,103) (XX(I),T=1,X1P1) 
45 	 WRIT ,- (6,204) 
46 	 WRITr(6,103) (SS(I),I=1,S1P1) 
47 	 WRITr(6,202) XE,SE,TF 
48 	 WRIT7(6,205) 
49 	 WRIT ,- (6,103) (XL(I),I=1,XE) 
50 	 WRIT:- (6,206) 
51 	 WRITr(6,103) (SL(I),T=1,SE) 
52 	103 FORm 7 T(10r6.0,/) 
53 	201 FORm;T(I1Q,/, NUMBER OF AGE GROUPS = 1 ,I3,//,' NUMRER OF INCOmE 

,eGROUPS = °03,//,' NUMRER OF TImE VALUES  
54 

	

	202 FORm -AT( , 1 9 ,/, 9  NUMBER OF AGE DENSTTITES = 1 ,13,//,' NUMBER OF INC 
g.mE DFNSITTES = I,I3,//,' NUMBER OF TIME VALUES PER ESTIMATION = 

55 	203  FORT(///,'  ROUNDARTES Or AGE GROUPS , ./) 
56 	204 rOPmi‘T(///,' ROUNDARTES OF INCOME GROUPSI,/) 
57 	205 rORm;■ T(///,' ROUNDARTFS 0;7  AGE nFNsITIFsf,/) 
58 	?n6 EoRmAT(///,' ROUNDARTES Or INCOmF DENSITIESI,/) 

***************************************************************** 

CALCULATE DEATH RATES 

***************************************************************** 
59 

	

	 CALL CALCR(R,XE,Tm,S^) 
PPTNI- PPTMTPPINTPRINTPRINTDRINTPRINTPRINTPRINTPRINTPPTNTPRTNTPRINT 

60 	 IF(.-0T,PRTR) GO TO 71 
61 	 WRITr(6,125) 
62 	 WRITt7(6,120) 
63 	 00 ? r, T=IPs,IPE 
64 	 wnur(6.116) xL(I) 
65 	26 	CONTINUE 
66 	 WRITr(6,121) 
67 	 DO 27 T=IRS,IPE 
68 	 'WRITr(6,116) xL(T) ,(R(ItIT),IT=7,TM) 
69 	27 	CONTINUE 

(' 

RRINTRPINTPRINTPRINTRRINTRRINTPRINTPRINTBRINTRRINTRRINTBRINTPRINT 
70 	71 CONTINUE 

**************************************************************** 
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INPUT nATA ANn SPLINrGRAm TO ESTTMATF nENSITY TS X VARTARLF 

*************************>************************************* 

	

71 	 IF (-YPr) cALL INPoP(xm.x1r2, 1,sm.qmP1eTm,xxess,Pï) 

	

7? 	 TTg= 
TTS"q=5 

	

74 	 TTSne.,=6 
TTF=TF-1 

	

76 	49 Trg=TTS+1 

	

77 	 TTSP=TTSPq+1 

	

79 	 TTE=TTF1.1 

	

79 	 TTSPA=TTSP6+1 

	

RO 	fin  11 Tr=iTF 

	

Ri 	 Lrz:TTS-e-IT-1 

	

P2 	 TF (.MOT. TYPE) GO TO 15 

	

83 	 no in I=1,XM 

	

R4 	 no in J=19qM 
10 	 DP(I,1)=PT(I,JeLT) 

	

R6 	 no To 14 

	

R7 	1R 	TF (.NOT.TY9E) CALL INAGGR(Xm,XMID1,SM,SMPI,IT.XX,SS.S4,ST,PP: 

	

8P 	 nn 11 TX=1,Xm 

	

89 	 no 11 IS=1.SM 

	

90 	11 	 PI(IX,IS,LT)=PP(TX,iS) 

	

Qi 	14 	CONTTMUE 

	

9? 	 CALL OENg(XM9XMP1 , X3,SM,XE,XX.PP,XL,PT,R19PS9019H19A1) 

	

93 	 h0 1? LX=1,XF 

	

94 	 no 12 LS=1.SM 
P(LX91SOT)=PT(LX,LS) 

	

(46 	12 	 CONTImUE 

	

97 	13 	rONTTmUF 

	

9P 	 TF (.POT.PPTPnN) GO TO 77 

	

99 	 no R.z T=TPQTPF 

	

100 	 WRITr(6,131) XL(1) 

	

101 	 WRITP- (6,110) (IY9S(TT),IT=ITS,ITSP5) 

	

102 	 no 8(1 J=1,SM 

	

103 	 WRITF(6q126) Sq(J),(P(I.J9IT),IT=1,6) 

	

104 	R6 	 rONTTMUF 
10 	 WRITF(60119) (TYPS(IT),IT=ITSP69ITE) 

	

106 	 no Rg J.i.sm 

	

107 	 wRITc- (69124, ) gq(J),(P(T.J,IT),IT.7,1- F) 

	

10E4 	PR 	CONTTNUE 

	

109 	77  rONTrNuE 
***************************************************************** 

USE sPLINr GPAM TO DrTERmTNE nENSTTY IN S PIRECTTON 

***************************************************************** 
110 	 no )4 TTn--1,TF 
111 	 00 P4 TX=1,XE 
112 	 no Ri Is=1.sm 
113 	 P2(Is)=P(ix,is,IT) 
114 	1 	 CONTIqUE 
115 	 CALL TSPLIN(SmeS3992.099S.SMP1,H,A2) 
116 	CALL PHO(0.H,Sm9SM91,S3.1.955,SF,P4) 
117 	 no q4 TS=1,5E 
lie 	 Pi(Ixos,IT)=04(u) 
119 	P4 	CONTTMUF 
10 	 TE (.NOT.PRTgDN) GO TO 7R 
121 	 no  go r=upg,I9F 
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17V. 	 WPITr((.132) XL(T) 
121 	 WPTIP(6,118) (TYPS(TT),IT=ITq.ITSRq/ 
124 	 nO R7 •.-1.-1,SF 

WRTTF(6012(, ) SL(J). ( 3 1(T,J.IT),TT=1.A) 
1?(- 	R7 	 rONTTMUE 
127 	 wPTTE(6,119) (IY 9S(IT),IT=ITSP6,ITE) 
1?Q 	 nO PP I=1.SE 
1P9 	 WPTTE(6912 ( ) SL(J),(P1(19J,IT),IT=7,TF) 
130 	RR 	 CONTINUE 
111 	78 coml-THUF 

************.****************************************************** 

MOW nRTATm OP/nX 

*************************›**************************************** 
132 	no 6r ÏX=1#, XF 
133 	 K(14TX)=XL(TX) 
134 	60 rONTTMUE 
135 	 CALL FTUP(xF9A,H,K) 
136 	 no 61 T5=1v5F 
137 	 no '61 TT=1,TE 
13P 	no 62 TX=19XF 
139 	K(p,rx)=P1(TX,IS,IT) 
140 	62 CONTINUE 
141 	 CALL gOLVF(A9K, 419XFqn9COF) 
142 	nO 61 TX=19XE 
143 	x=xL(TX) 
144 	61 mU(TYQISOT)=C0F(3,Ix)+X*(2.*COE(2,IX)+X*3,*C0F(1,IX)) 
145 	61 rONTYNUE 

PPINTPRINTPRINTPRINTPRINTDRINTPRTNTPRINTPRINTPPINTPRINTPRINTppTNT 

146 	TE(.-0T.PPTPX) GO TO 72 
147 	nn  2T  j=IPÇwIPF 
14ek 	 le'TTn. (6133) XL(T) 
149 	 WRITE(6,118) (1YPS(IT),IT=ITS,IT5P5) 
150 	 nn 20 J=1.5E 
151 	 WPTTE(69126) SL(J).(MUlI,J,IT1IIT=1,6)• • 
152 	20 	 CONTINUE 
153 	 WPITE(69119) (IYRS(IT),IT=ITSP69ITE) 
154 	 nO pl J=1q_SF 

leiTr(6012ArSL(J),(MU(19J9TT),IT=7 , TE) 
156 	21 	CONTINUE 

pPImrppINTPRINTPRINT 9PINTPRINTPRINTPRINTPRINTPRINTPPImTPRINTPPINT 
157 	72 CONTINUE 

**************************************************************** 

SPLTNE P(X,SeT) AGAIMST T AND DIFFERENTIATE THE SPLINE 
mU(X,S9T) 	TS r)R/DX+DR/DT 

**************************************************************** 
158 	no 3;1 IT=1*TE 
1q9 	 LT=TTS+TT-1 
160 	30 	K(10T)=--TT(LT) 
161 	CALL SETUP(Tm,A,H9K) 
162 	00 3j TX=lwXF 
1 6 3 	 00 31 T5=1,SF 
164 	00 12 u=1,TF 
165 	K(2,TT)=PI(Tx,is,IT) 
166 	32 	CONTINUE 
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1(17 	 CAL . SOLVE(A.K,H,TMIn.COE) 
168 	 no 11 11. 7=1.TE 
16Q 	 IT=ITS+IY-1 
170 	 T=TT(LT) 
171 	• 13 mU(Tx•Is.IT)=m11(IX.Is.TT)+(COF(1.TT)+T*(2.*COF(POT)+T .11 3.*C0F(1 , 1T 

1))) 
17? 	31 	rOMTTNUE 

PPINTPRINTPPTNTRPINTDRINTDRINTPRTNTPRTNTPRINTPRTNTRPINTRRINTPPTNT 

171 	 TF(.. , OT.PRTPXT) GO Ti) 
174 	 no 21 T=TRg.TRE 
175 	 WPITr(6,134) xL(T) 
176 	 wRITE*(0;9118) (IYRS(IT),IT=ITs,ITSP5) 
177 	 no ?? J=1,SE 
178 	 weTTr(6q12ç, ) SL(J),(MU(E,J,IT),IT=1.6) 
179 	22 	 CONTrqUE 
180 	 wRITE(6,119) (IYRS(TT),IT=ITSP6,ITE) 
lql 

 
ni) ?1 J=19SE 

182 	 WRITE(6.12A) SL(J),(mU(I,J,I1),IT=7,TE) 
183 	23 	 rONTTNUE 

PRINTRIRIMTDPINTRRINTPRINTDRINTPRINTPRINTPRINTPRINTRRINTPIRTNTPRIT 
184 	73 rONTTNUE 

*****************************************************************{ 

ADD IN THE DE4P-1  RATE FACTOR 

*****************************************************************i 

1 8 5 	 no 14 rx=loF 
186 	 no 34 LS=19SE 
18 7 	 nO lc TT=10TE 
1 88 	 17=11'5 4- IT-I 
1R9 	15 	 MU(LX,LS,IT)=MU(LX.LS,IT)+R(LX,LT)*P1(LX,LS,TT) 

34 CONTINUE' 
RRTNTRRTNTPRINTPRINT 9RINTRINTRRINTPRTNTPRINTPRINTPRINTPRTNTPR/NT 

lql 	 IF(. , 10T.RRTXTR) GO Ti)  74 

1 9 2 	 no ?, T=IP,IPE 

1 9 3 	 WRITr(6,135) xL(I) 	 • 

194 	 wRITE(69118) (IYPS(IT),IT=ITS,ITSR5) 

1 9 5 	 no 24 J=1.sE 
wPITF(6,12r,) gL(J),(mu(T,J,IT),IT=1,6) 

197 	24 	 romTTmuE 
198 	 w9ur(6,119) (TyPs(rr),IT=ITsP6,ITE) 
199 	 n° 25  J=1-..SE 
200 	 WPITr(69126) SL(J),(MU(I,J,IT),IT=7,TF) 
201 	25 	 rONTINUE 

PRINTPRINTPRINTDRINTQRINTDRINTPRINTPRINTPRINTPRINTPRINITPRINTPRINT 
202 	74 CONTTmuF 

**************************************************************** 

SolINF DP/DX-FOR/DT+R(X.S.T)*P(X,S,T) 	AGAINST S AND 
INTEGRATE THE SPLINE FROM S TO THE MAXIMUM VALUE OF S. 

mu(x,s,r) IS END CONDITION PLUS THIS INTEGRAL 

**************************************************************** 

P03 	 no  4  TS=1,SE 
204 	 K(1.rS)=SL(IS) 
205 	40 	CONTINUE 
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206 	 CALL qFTUD(5F,A,H,K) 
207 	 nn 41 Tx=lor 
20R 	 nn 41 IT=19TF 
20 r) 	 IT=ITg+IT-1 
210 	 nn 	TSrl,‘IF 
211 	 K(2. -rq)=m11(IY,IS,IT) 
21? 	4? 	rONTTNNE 
213 	 rALL ÇOLVF(A.K.H.sF,n,roF) 
214 	 mU(TY.Sr9TT)=0, 
21 5 	no 41 IS=2,SF 
21 6 	 I=5F+1-I5 
217 	 51=51 (T) 
218 	 52=5i+10 
219 	 mU(TX9I9IT)=mU(TX9I+1,IT)+MS2*COF(11I)/4.+COF(2.1)/3.)* 

Ç 2+ Co F(3 9I)/ 2 .)*q2+C 1F(49I))*S2-(((S1*COF(1.I)/4. 
4.00 F( 2 .1)/3.) * S1+COF(3,T)/2.)*S1+COF(4,I))*S1 

220 	43 	rONTINUF 
221 	41 	rONTYNUE 
222 	 DO 5q KS=1.SF 
223 	 no 5q KT=1,TE 
224 	 no 56 KX=1.XE 
225 	 IF (D1(Kx,K 5 ,KT).LF.0.0) !;0 TO 57 
226 	 IF 00(LEO.XE) GO TO 58 
227 	 IF ( n l(KXÇKS , KT).LE. 0 .1 * P1(KX+1,1<59KT)) GO TO 57 
22P 	5P 	CONTINU 
229 	 IF (vX0E0.1) GO Ti)  
230 	 IF (DI(Kx,1<q,KT).LF, 0s1*D1(KX-1,KS,KT)) GOTO 57. 
211 	q9 	CONTTNUE 
232 	 mU(KY.KS.KT)= MU(KX.KSIKT) / Pl(KX,KS,KT) 
233 	 Go To  56 
234 	57 mU(KY0K59KT)=0.0 
23 5 	 coNTTNUE 
236 	55 	CONTINUE 

P P INTpPINT P RINT P RINT D RINT D RINTPPINTPRINTPRINTPRINTPPINTPPTNTPRTNT 

237 	 IF(.0T,99TmU) GO TO 75 
238 	 nn 	I=IDg e T9r 
23 9 	 wPITP(69137) XL(I) 
240 	 WPITr(6.118) (IYPS(IT),IT=ITS,ITSP5) 
241 	 no 2P J=1.5E 
24? 	 gpur(64126) SL(J),(MU(19J9IT),IT=1,6) 
243 	2P 	 CONTINUE 
244 	 wRITF(6.,119) (IYRS(IT),IT=ITSP6,ITE) 
245 	 nû 29 .1=1,SE 
246 	 WPITr(6,126) SL(J).(MU(I,J,IT),IT=7.TE) 
247 	29 	 CONTINUE 

P P IN T PRINT PRINTPRINT P RINT DRINTPRINTPRINTPRINTPRINTPQINTPRINTPRINT 
24P 	75 rONTTNUE 
249 	11 6  FOR(I4,5)(96F10•6) 
250 	11P FORm^T(I TNrOmF/TIME '96(I4.6X).//) 
251 	119 rORM -, T(//. 9  INCOME/TTME '96(14,6x),//) 
2 5 2 	120 FOPmAT(e AGF/TIMF 	1963 	1964 	1965 	1966 	1967 

196P 1 .//) 
253 	121 FORm ,\T(//0 AGE/TIMF 	1969 	1970 	1971 	1972 	1 

&73 1 ,//) 
254 	125 FoRmAT( 1 1 0 0DFATH  RAIES',//) 
255 	126 r0Rm -■ T(I4.5X,6F10.6) 
256 	131 FOR1nT(Q1 , 01DFNSITY TN X AT AGE = t9I29//) 
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Pc.)7 
PkP 
P'-; 9  
?60 
?61 
P 6 2 

?(14 

7(;(1 
P 6 7 

13? FORMT(Ilt.'nFNSITY IN X S. S AT AGE = e.17.//) 
133 EOPmeT(911. 9  nP/nx 	1T  AG c7 = s 	 91?q//) 
134 FORP 4,NT(elgçunP/DX 	nP/nT 	AT AGF 	• .1).//) 

rffiRm“( 1 1 0 0DP/OX + 0P/D1 + P*P AT AGF = u, y7,//) 
137 FORm .+T(ellegFCONOMIC MOBILITY AT AGF  

nn 	T=1,XF 
nn 90 .J=19SF 

terTF(?) (mU(I•JeKK),KKreleTF) 
90 	 CONTINUE 

TF (Tm.GF.ITS+TE) GO TO 49 
LOCK ? 

STO P  
7A9 	 rND  

270 	 SURP ,-)UTINF CALCR(ReNx.NTeSA) 
**************************************************************** 

THIg gURRnuTINE CALCHLATFq DEATH RATES FOR THE YEARS 
1 9 63 TO 1961+NT-1 

R(Ig 	FRACTION OF PEOPLE OF AGE I+SA DYING AT TIME J+196? 

**************************************************************** 
271 	 INTF;FP NX.NT.qA 
27? 	 PEAL P(NX.NT) 
273 	 PFA1 XY(20),X7(20) 
2 7 4 	 INTF,FR YY,n 
275 	 Tml- PrzFP TEST/t'P"/ .  
276 	. 	T1=ST\+203 
277 	 nn 2n2 1=101 
278 	2n2 PFAn(89100)XX 
27 0 	100 rOP 1 AT(A1) 
2qn 	 T1=SA+631 

• 2R1 	 nn 273 I=19 11 
282 	2 0 3 PFAO(9.100)XX 
283 	 no ?) T=1920 
2 8 4 	 xy(r)=n. 
2P5 	2 11 6 	CONTINUE 

PEAD DATA FnP EACH YPAR 
?RÉ, 	 nO 2nn LT=1,NT 

READ nFATHS FOR EACH YEAR 
287 	 00 21 LX=1,NX 
288 	 pEAn(gl101)n 
7 89 	101 FORHT(T2q9Iq) 
290 	 IF (p X.LF.70-S1) GO TO 210 

AniNr:TmENT TO ACCOMMODATE LACK OF POPLUATION DATA AROVE AGE 	- 
C 	A9 rOR YFAPS 1967 TO 1970. 

291 	 IF(LT.0104,AND.LT.LE.R)G0 TO 211 
PEAO POPULATION FOR F4CH YEAR 

292 	 PEAD 0 9.1 0 ?) 0 .YY 
793 	1 0 2 rORPAT(12X.F9.1155X,A1) 

PORIPATION IN NON-CENSUS YEARS MUST RE mULTIPLIEn BY 1000. 
794 	 TE(YY.FO.TEST)P=P*1000. 

LINF'1R EXTPAPOLATION FROM 1966 DATA IS USED FOR 1967 TO 1970. 
295 	 j=Lx-q1 
796 	 Y7(J1= 9 -XY(J) 
2 9 7 	 XY(J)=P 
29P 	 GO Tn 201 
29c) 	211 J=LY-S1 
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100 	 nr.xy(J)+x7(J) 
301 	 YY(J)=P 
10? 	 (; (  T o 2 0 1 
3 0 3 	?I0 PFAnf Q *1 02 )P , YY 
104 	 IF(YY.FO.TU)P.-cP * 10 11 0. 
305 	201 R(LX.LT)=O/P 
30(- 	p?1 rONTTMUE 
307 	 Ir (LT.FO.NT) GO TO 2on 

CLEAQ PE- MAIMING DATA ON OFATHS. 
NN=Inl-NX 

309 	 IF (I T0GT.2) NN=NN-1 
310 	 no 2(2%4 I=19mN 
311 	204 grAnfp.100)xX 

CLEAn REMAINING DATA ON POPULATION. 
312 	 NM=q-NX 
313 	 IF 0 T.GT.4.AMQ.LT•Lr.8) MM=SA 
314 	 nO 	I=1,Nm 
315 	205 REe 1)f 0 i100)xx 
116 	200 rONTTNUF 
317 	 PETUrDm 
31 8 	 END 

319 	 gURPIUTINr SFTUP(N,A.H.K) 
*************************e.************************************** 

THIS 9 0UTIMF: SrTS UP A TRIDIAGOMAL MATRIX  OF  THE SPLINE FOUATION 
IN A  I  RY N ALZRAY - FIRST ROW IS SUPERDI400NAL 

SECOND  POW IS DIAGONAL 
THIRD POW IS SUBDIAGONAL 

AND THEN DECOMPOSES 	TO LU SO THAT 
FTPST ROW IS SUREPDIAGONAL OF U. SECOND ROW IS DIAGONAL OF U 

THTPD PoW IS SURDIAGONAL OF L. DIAGONAL OF L IS UNITY 	• 

**************************************************************** 
120 	 PEAL A(3.N),H(N),K(2,N) 
121 	 NM17,-N-1 
322 	 H(2),K(1.?)-K(191) 
323 	 nO 11 T=2,Nm1 
324 	 p(I+ ))=K(10 4.1)-K(1,T) 
325 	 A(10)=H(T 4.1)/(H(I+1)+H(T)) 
326 	 A(20)=2,0 
327 	 A(3,T)=1-4(19T) 
12q 	ln 	CONTINUE 
329 	 A(1,i) = A(1,2) 
330 	 A(2,7)  
331 	 A(3.i) = A(3,2) 
332 	 A(1.'1 ) = A(1.N-1) 
333 	 A(2,m) = A(P,M-1) 
334 	 A(3,m) = A(39N-1) 
335 	 = 
336 	 A(2,7) = 2. 
337 	 4(3.2) = 0. 
338 	 = 0. 
339 	 A(2.'1-1) = 2. 
340 	 A(3.N1-1) = 
341 	 Nml - N-1 
342 	 nO 11 T=3,Nm1 
343 	 A(10)=A(3,I)/A(291-1) 
144 	 A(20)=A(20)-A(19I)*A(19I-1) 
34 5 	11 	CONTINUE 
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146 	 PFTUDN 
147 	 END 

348 	 SURRnUTINF  SOL VE(A , K.H , N.),C0F) 
*************************>************************************** 

THIS POUTTNF CALCULATES THE SECOND ORDER FINTTE DIFFERENCES OF 
THE c.PLINE* AND THEN SOLVES AM=D, 	(RY FORWARD AND RACKWARD 	. 
SURSTITUTTON), PLACING M(VECTOR OF SECOND DERIVATIVES)  IN n 
END POINT CONDITIONS NOW USE THIRn ORDER FINITE DIFFERENCES 
TO ErzTIMATE THE THIRn ORnFR DERIVATIVES AT X0+3H/? AND XN-3H/2. 

**************************************************************** 
349 	 PEAL H(N),O(N),A(39N),K(2-,N),C0F(4,M) 
150 	 0(2).7-(K(2,?)-K(291))/H(2) 
351 	 NM1=N - 1 
152 	 no 12 r=2,Nm1 
3 5 3 	 n(T+1)=(K(2,14-1)-K(2,I))/H(I4-1) 
354  
355 	12 	 CONTINUE 
356  
157 	 CR=6./(H(2)*H(1)*(H(4)+H(1))) 
358 	 CC=-A6/(H(3)*H(4)*(H(?)+H(3))) 
359  
360 	 n(1)-,-2.*H(3)*(CA*K(?,1)+C8*K(2,2)+CC*K(293)+CD*K(?,4)) 
361 	 CA=-A./(H(N - 2)*(H(N-7 )+H(MM1))*(H(N-2)+H(NM1)+H(N))) 
362 	 CR=6./(H(N-2)*H(NM1)*(H(N)+H(NM1))) 
363 	 CC=-A./(H(NM1)*H(N)*(H(N-2)+ 1-L(NM1))) 
164 	 CD=6./(H(M)*(H(M)+H(NM1))*(H(N-2)+H(NM1)+H(N))) 
365 	 D(N)=?. * H(NMI) * (CA *K(29N - 3)+CR*K(29N-2)+CC*K(2,Nm1)+CD*K(?,N)) 
366 	 Ti =. 0 (2) 
167 	12 = n(Nmi) 
368 	 0(2) = 0 (1) 
369 	n(vm,) = n(N) 
370 	 00 11 T=3.NN1 
371 	 nti).-n(I)-A(3,I)*D(I-1) 
37? 	13 	 CONTINUE 
373 	 n(Nmi- ) = D(NM1) , A(21Nm1) 
374 	 no 14 T=3.Nm1 
375 	 J=N+1-I 
376 	 0(J)=(n(J)-A(1,J)*D(J+1))/A(2,J) 
377 	14 	 CONTINUE 
378 	0 (1) = (Ti 	A(291)*n(2) 	A(191)*0(3))/A(3,1) 
379 	n(N) = (T? - A(2qN)*D(NM1) - A(3,N)*D(N-2))/A(1,N) 
380 	 CALL POLLY(N,DIK,H,COF) 
381 	 RFTUPN 
38? 	 END  

383 	 SURPnUTINF POLLY(N,M.K9H,C0E) 
**************************************************************** 

THIS ROUTINE COmPUTES THE COEFFICIENTS OF THE SPLINE POLYNOMIAL 
ON EACH SURINTERVM 

K IS THE ARRAy OF DATA POINTS 
H Is THE VECTOR OF SHBINTFRVAL LENGTHs 
M  Is THE SOLUTION VECTOR TO THE EQUATION AM:en 

**************************************************************** 
384 	 REAL M(N).K(2,N),H(N),C0F(4,N) 
385 	 NM1=N-1 
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386 ' 	nO 11 T=1,Nm1 
387 	 rOF(i.T)=(M(I+1)-m(I))/(6.*H(I+1)) 
3R8 	 rOF( 7 0)=(K(1.T+1)*M(I)-K(1.1)*M(I+1))/(2.*H(I+1)) 
1WQ 	 no=m(T+1)*K(1,I)*K(10)-m(I)*K(104.1)*K(19I+1) 

i■.+2.*1-‹(?0+1)-2.*K(?9T) 
3g0  
391 	 nn=m(T)*(K(10+1)**3 - M(1.4. 1)*(K(10)**3)+6.*K(10+1)*K(20) 

& - 6.* 1-e(10)*K(2,T+1)+K(10)*M(I+1)*(H(I+1)**2)-K(10+1)*m(I) 
ul(H(T+1)**?) 

392 	 COF(4.1)=0n/(H(I+1)*6.) 
393 	11 	rONTTNUE 
394 	 DO 1A J=144 
395 	16 	coF( 4N) =COF (J9MM1 ) 
396 	• 	RETURN 
397 	 F».!n 

398 	 sURRnUTTNE INRO P (XmeXMPl.SM.SMPI,TM.XX,SS,PI) 	- 
("s 	****************************************************************** 

THIS ROUTINE SELECTS THE APPROPRIATE INCOmE DATA FROm THE 
FILE XXIT FOP  USE  TN ESTImATING THE ECONOMIC mO8ILITY. 

AT PPESENT P(I.J) = NUMBER OF INOTVIDULAS BETWEFN AGES XX(t) 
AND XX(I+1) EARNING BETWEEN SS(J) AND SS(J+1) AT YEAR LT. 

TO OTAIN THIS  THE  FOLLOWING CALCULATIONS ARE MADE: 
1963 - 1965: 	ADD MON-TAXABLE RETURNS TO TAXABLE RETURNS 

FOR INCOMES $0-$2,$2-$3,>$3 

1966 - 1973: 	REPLACE TAXABLE RETURNS BY ALL RETURNS 
FOR INCOMES $0-$2.$2-$39$3-$4,c4-$5 

1972 - 1973: 	AGGREGATE THE TWO AGE GROUPS BELOW AGE 25 

****************************************************************** 
399 	 INTEGER XM.XMPl.SM.SmPl.TM 
400 	 REAL XX(XMP1).SS(SMP1).RI(XM,SM.TM) 
401 	 INTEnFR TAX 
402 	 INTFr;FR TITLF 
403 	 INTEqER TEST/'N'/ 
404 	 INTEr;ER TEST1/ 0 TI/ 
405 	 00 2(i LT=1,TM 
406 	 NX=4 
407 	 TF (LT.LE.3) Nx=3 
408 	 READ(5.200) TITLE 
409 	 nO 1s I=10(m 
410 	 no 10 J=1.SM 
411 	 PEAO(59103) IB,IEemm,MF,TAX,IAS,IAE 
412 	 PI(I,J.LT)=MM+ME 
413 	10 	 CONTINUE 
414 	 PEAD(5,103) IR,IE,MMgmE.TAX+IAS,IAE 
415 	 IF (TAX.NE .TEST) GO TO 13 
416 	 PI(Ig1.LT)=PI(T.1.LT)+MM+1F 
417 	 no  li J=1.NX 
418 	 READ( 5 ,103) IB,IF.MM,MFITAX,IAS.IAE 
419 	 PI(I,J.LT)=RI(I.JILT)+MM+MF 
420 	11 	CONTINUE 
421 	 GO Tn 15 
422 	13 TU=mm+MF 
423 	 DO 14 J=1,NX 
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424 	 PFAD(59103) TR,TF,MM,MF,TAX,TAS.TAF 
42 5 	 PI(I,J4LT)=MM+M 
426 	14 	CONTINUF 
4? -7 	 PI(I.19LT)=PI(191eLT)+TU 
42 8 	 PFAD(5.101) TS,IE,MMamF.TAX,TAS.TAF 
42Q 	15 CONTTNUF 

NOTE? DATA FOP I=1? IS USED FOP CHECKING DATA TOTALS 
4 1 0 	16 PFAD(S.101) IR,TE9MM,MF9TAX,TAS,IAF 
421 	 TF (TF•NF.9Q•OP.TAX.FOeTEST1) GO TO 16 
412 	20 rONT7muF 
433 	103 FORm;T(21?.4X,I793X91794x9A1,9X,PI2) 
434 	?00 rOPmAT(A1) 
415 	 RrTUPM 
416 	 rNn 

	

437 	 SURPnUTTNF INAGGP(XMQXMPI,SM,SMP1,LT,XX,SS,SA9SI.PP) 
**************************************'**************************** 

THIs 5URPOUTINF PFADç VALUES OF SIMULATED POPULATIONS FROM 
STOPrD DATA. AND AGGQFGATFS ACCORDING TO AGE GROUPS AND INCOME 
GROUpg RrAn TN cedqn FILE. 

FOR ÇAmPLF VALUES OF - AGGRFGATF0 POPULATION SET ICH=1 

****************************************************************** 

	

43 8 	 INTFne- P XM9XMR19SM9SMP19LT,SA9SI 	 . . 

	

439 	 REAL Xx(xm1D1),ss(smp1),pp(xm 9 sm) 

	

440 	 PFM_ PT(62,20) 

	

• 441 	 TNTF--FP TrH 

	

442 	 DATA ICH/1/ 

	

443 	 TCH  

	

444 	 no  1'  T=1,6 2  

	

445 	10 	pFAn(4) (PI(I.J).J=1+20) 

	

446 	 nO ln  

	

447 	 T1=IFIX(XX(I)—SA+.01) 

	

448 	 no 30 J=14SM 

	

44Q 	 J1=IFIX(SS(J)—SI+.01) 

	

450 	 SUM=0. 

	

451 	 nO 2R T2=148 

	

45? 	 13=11 4- 1. 2 

	

453 	 IF(I30GE.XX(I+1)—SA+.01) GO TO 28 

	

454 	 DO 27 J2=148 

	

455 	 J3=J1+J2 

	

456 	 IF (J3.GF.SS(J+1)—SI+.01) GO TO 27 

	

457 	 SUM=SJM+PI(T39J3) 

	

458 	27 	 rONTiquE 

	

459 	PR 	 CONTTqUE 

	

460 	30 	 PP(T.J)=SUm 

	

461 	 yr (TcH.Fn.0) GO TO 40 

	

462 	 IF (' T.NF.1) GO TO 40 

	

463 	 W0ITr(6,P0S) 

	

464 	 nn 5n j=1.4 

	

465 	 WPITr(69104) ( P 1 ( 1.091=1.23) 

	

466 	Sn 	CONTINUE 

	

467 	 WPITr(6,206) 

	

468 	 oo  si  J=1. 

	

469 	 WPITF(6+104) (Pn(I.J),I=195) 

	

47 0 	51 	CONTTNUF 

	

471 	4 0  r0NTrmur 

	

472 	104 FnRM -AT(5F12.6) 
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473 	205  FOP1P■ T(//. 1  INTEGRALS IN SINGLE YEARS AND $1000 8 ,//) 
474 	p 0 6 FORMAT(//. 1  INTEGRALS IN GROUPS f.//) 
475 	 prTURN 
476 	 END 

477 	 SURRnUTTNE DENS(Xm,XmPl.X39Sm,XFIXX,PP9XL,P. R,PS.09H,A) 
478 	 TNTEGFP Xm.xmR10(3,5.xp 
479 	 PEAL XX (XmPl) ,PP(XM9sM) 	(Xr) 9P (XEÇSM) 
4 80 	PEAL P(XF),PS(xM)90( ( 3)9H(XMP1),A(X399) 

*****************************************************************4 

THIS SUBPOUTINE YIELDS  THE  DENSITY IN THE X VARIABLE FROm 
VALUrS OF THE POPULATION TN AGE AND INCOME COHORTS. 

THIS IS ACHIEVED HY CALLIVG THE SPLINEGRAm ROUTINE. AS WELL 
THEPr IS THF OPTION OF COmPARING THE EXACT INTEGRAL OF THE 
5PLINF ORTAINED WITH THE ORIGINAL (HISTOGRAM TYPE) DATA. 

FOR TPIS comPARISON SET 	'CH = 1 
OTHE -., WTSE SET 	'CH = 0 

4 8 1 	 DATA TCH/1/ 
48? 	 TCH=n 

***************************************************************** 
FO  P nFNSITY IN SINGLE UNITS  SET  DELX = 1. 

483 	 nnx,1. 
484 	 TF(T-H.F0.0) GOTO 18 

PRTMTPRINTPRINTPRTNT RRINTDRINTPRTNTRRINTPRINTPRINTPRINTPRINTPRINT 
485 	 WPITr- (6,106) 
486 	106 FORmAT(tlf.ITHE GIVEN POPULATION IS') 
487 	 WRITr(6910?) (( 0P(I,J),I=1,XM),J=1,SM) 
488 	102 FORm;T(//q5Ep.n) 
489 	18 CONTTNup 
490 	 no lg J=1,sm 
491 	 no 14 T=19xm 
492 	14 Psur).Po(T.J) 
493 	 CALL ISPLTN(Xme)(39PS.0,XX,XMR19H.A) 
494 	 CALL PHO(O.H.Xm9XmP1,X3,DELX.XX,xF,R) 
495 	 IF (TCH.Fo. 0 ) GOTO 

RRINTRRINTPRINTPRINTPRINT 9RINTPPINTPRINTPRINTPRINTPRINTPRINTRRINT 
496 	 CALL CHFCK(PS,Q9X30(m,XMP1,H) 
497 	 WRIT-(6,991) XX(1)9Xx(XMR1) 
498 	991 FOPMAT(///, , THE POPULATION DENSITY FOR AGES , ,E6.0./ TO ',F6.09//) 
499 	 WPTTr(6,10?) (P(I),I=1,Xr) 
500 	1Q CONTINUE 

PRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINTPRINT 
501 	 no 11 T=1,xE 
502 	 R(I,J)=R(I) 
503 	13 	CONTINUE 
504 	15 CONTINUE 
505 	 RETURN 
506 	 END 

507 	 SU9P1UTINF ISPLIN(TN.T3,P90.X,TNP1.H44) 
***************************************************************** 

THIS POUTTNF SOLVES THE T\ITEGRAL SPLINE PROBLEM FOR A POPULATION 

***************************************************************** 
508 	 TNTE,FR T19TN 9 1,TN 
509 	 REAL A(11,9),P(TN),O(T3),X(TNP1)9H(TNP1) 
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519 
520 
521 
52 2  
523 
524 

35 

33 

510 	 CALL AC(X0R,TNPI,TN,R1°,R20,R1N,R2N) 
511 	 CALL CRFATF(A,TM,T3, 9 ,0,x.TNPI.H.R10,RPO,R1N.R?N) 
512 	nn 11 T=1,T3 
513 	 n(T)=0(I)/A(T.5) 
514 	 no 34 J=A+Q 
51 5 	 A (I,J)=A(I,J)/A(I,5) 
516 	34 	rONTTNUE 
517 	A(T,n,- )=1 
518 

Tr- ((T+K),GT.T3) GOT() 33 
o (r+K)=0(T+K)-A(I+K.5-K)*O(T) 
no 35 •= 7, 5 

rONTTNUF 
A(T+K,5-K)=0 

roNTTNHE 
***************************************************************** 
RACKcU8STTTUTTON 
***************************************************************** 

526 	N=T3 
527  
528 	0(N- 7)=O(N - 7)-(0(N)*A(N-7,7)+0(N-1)*A(N-21.6)) 
529  
530 	nO 34 I=5,N 
531 	 K=N-T+1 
532 	 no 34 J=1.4 
533  
534 	36 	CONTTMUF 
535 	RFTUPM 
536 	FMO 

537 	SURRnUTTMF RC(X.R,TNR1,TN,R10.R20.R1N,R2N) 
***************************************************************** 
THIS SUBP0UTTNF CALCULATES ESTIMATES OF THE DERIVATIVES OF 
THE nENSITY FUNCTION IN TERMS OF THE HISTOGRAM VALUES 
AT 00 NEAR THF ENOPOTNTS. 
VALUS OBTAINED HERE ARE 

P 9 ( •5) = P10 
pl(m-.5) = R1N 
pte(m) = R2N 
ple(n) =P20 

THESw APF E5TIMATED FROM A NEWTON FINITE DIFFERENCE 
POLYmOMIAL OF DEGREE THRFe.  INTERPOLATING THE FIRST FOUR 
HISTnGRAm VALUFS AT THE MTOPOINTS OF THE SUBINTERVALS. 

*****************************************************************, 
518 	INTrnEP TN,TNP1 
539 	 REAL P(TN),X(TNP1) 
540 	 p<=1 
541 	 4=(X(1)+X(2))/2. 
542 	R=fx(2)+X(3))/2. 
543 	C=(X1)+X(4))/2. 
544 	n=(X(4)+X(5))/2. 
545 	F=P(1)/(X(?)-X(1)) 
546  
547 	0=P(1)/(X(4)-X(3)) 
548 	H=P(4)/(X(5)-X(4)) 

n o 31 K=1.4 
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14 rONTTNUF 
H=(H-G)/(n-C) 
G=(G-F)/(C- 5 ) 
F=(F-F)/(R-A) 
H=(H-G)/(n-R) 
G=(G-F)/(C-A) 
H=(H-G)/(n-A) 
TF (TK.F0.0) GO TO 31 
R10=r+(A-R)*(G+H*(A-C)) 
R20=p.*(G+H*(1.*X(1)-A-B-C)) 
IK=o 
A=0((TN)+X(TNP1))/2. 
R=(X(TN-1)+X(TN 	))/2. 
C=(X(TN-?)+X(TN-1))/2. 
n=(x(TN-3)+X(TN-2))/ 2 . 
r=p(TM 	)/(X(TN 	)-X(TN+1)) 
F=R(TM-1)/(X(TN-1)-X(TN )) 
G=P(TN-2)/(X(TN-2)-X(TN-1)) 
H=R(TN-1)/(X(TN-3)-X(TN-?)) 
GO TO 34 

31 coNTTNuE 
RIN=r+(A-p)*(G+H*(A-c)) 
R2N.*(G+H*(3.*X(TNP1)-A-B-C)) 
AFTURN 
END 

SUHRnUTINF CRFATE(AgTN,T1gPeOgX,TNP1.H.P1OgR2OgR1N,.02N) 
***************************************************************** 

THIS ROUTINE CREATES THE mATRIX FOR THE UNKNOWNS REQUIRED 
TO APPpOXTmATE A HISTOGRAm BY A DENSITY FUNCTION. . 

THE tiNKNOWN VALUES 0(I) ARE THE VALUES 
R(0),R2(0)9R4(0)9R(1)9R2(1)9...9R(TNP1),R2(TNP1)9R4(TNP1) 

******************* ************** ************************** ****** 

q4c) 

551 
55? 
551 
554 
555 
556 
557 
558 
559 
560 
561 
562 

.563 
564 
565 
566. 
567 
568 
569 
570 
571 
572 
573 

574 

r 

. 	C 

57 
576 
577 

578 
579 

TNTFn.FR TN,T3,TMP1 
REAL A(T1.9).P(TN).0(T1)e 
PEAL P(8.9).D(8).M(3,9),C 
************************* 

CAUTTON: DATA STATEmENTS 
ASSIGNMENT IS M 

************************* 

X(TNP1),,H(TNR1) 
(3,Q) 
**************************************** 
ARE NON-EXECUTABLE 

ADE ONLY AT COMPILE TIME 
**************************************** 

nATA D/24.,  1 ..1. 9 60.424.e2.,24.91./ 
DATA B/0. 	90. 	90. 	90. 	924. ep. 	9-P4.90. 

fs,r). 	.0. 	90. 	960. 9-4. 90. 	91. 	90, 	.9 
&o, 	,o, 	90, 	9-5. 90 , 	900 	90. 	90. 	9  
O. 	.0. 	 90. 	 924. 910 	I 

&-24„.1. 	.1. 	.60. 9-R. 9-1. 9-1. 900 

e\, 1e 	.0. 	.0. 	9''5. 91. 	.0. 	90. 	9041e 

FO. 	.0. 	.06 	el. 	9 74, .2. 	90. 	90. 	g 
&24. .0. 	9-1. .0. 	9-4. 9-1. 90. 	900 	9 

grl e  .0. 	90. 	90e 	91. 	90e 	90. 	.0./ 
*FXTENSION* 	CC-1 

5S0 	 nO 31 T=2..TMP1 
581 	 IA=I-1 
582 	 H(I)=X(I)-X(IA) 
583 	31 	CONTINUE 
584 	 H(1),,H(2) 
585 	 no 3g J=1,q 
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586 	 no 1? I=1g3 
587 	 A ( r.J)=8(I.J)/n(I) 
588 	 m(I.J)=1. 
qP9 	1? 	 cONTINUE 

PLACE CONSTANTS WHICH RECUR IN MATRIX IN THE  FIRST 
THRFF ROWS OF R 

590 	 no 31 T=4.6 
5q1 	 T1=1-4 
592 	 IF (I.E0.4) I1=1 
591 	 C(II,J)=B(T.J)/D(I) 
594 	33 . 	 CONTINUE 
595 	 no 14 1=7,8 
596 	 A(T3-8+I.J)=B(I,J)/D(I) 
597 	14 	 CONTINUE 
59P 	15 	roNTTmuF 

INDICTS OF X AND 41 ARE INCREASED BY 1 IN PROGRAM 
59 9 	 A(1.g)=A(1.5)/H(2) 
600 	 A(1.q)=A(1.P)/H(2) 
601  
602 	 A(1.r))=A(1.9)*H(2) 
603 	 A(T1-1.1)=A(T1-1.1)/ 4 (TNR1) 
604 	 A(T1-1.4)=A(T3-1,4)/-1(TN 9 1) 
605 	 A(T3-1.2)=A(T1-19 2 )* 4 (TNP1) 
606 	 A(T3-1,5)=A(T3-1.5)*G1(TNP1) 
607 	 A(4.2)=C(1.?)*H(2) 
60P  
609 	 A(4,1)=C(3,3)*(H(2)**3) 
610  
611 	 A(4.7)=C(1.7)*(H(2)**5) 
612 	 no 37 K=2,TN 
613 	 H1=H(K) 
614 	 14 ?=k1(K4, 1) 
615 	 m(1.1)=10/H1 
616 	 m(1. 2)=H1 
617 	 m(1.7)=1 0 /H2 
61P  
619 	 M(1,4)=M(1,1)+M(1,7) 
620 	 M(1,5)=M(1,2)+M(1,P) 
621 	 M(1.6)=41**3 
6 22 	 m(1, 19)=H7**3 
623 	 m(2,1)=m(1.1) 
624 	 m(2.4)=M(1.4) 
625 	 M(2,5 )=m(1.2) 
626 	 M(2.7)=M(117) 
627  
62P 	 m(3.2)=m(I.8) 
629  
630 	 M(3.5)=m(1,8) 
631 	 m(3,6)=m(1.9) 
632  
633 	 KT=3*(K-1)+1 
634 	 no 36 T=1.3 
635 	 DO 16 J=1.9 
616 	 A(KT+I,J)=C(I.J)*M(I.J) 
637 	36 	 CONTINUE 
63P 	 O(KT)=2*P(K-1) 
63 9 	 o(KT-41) ,,0. 
640 	 n(KT4-?)=41. 
641 	37 	CONTINUE 
642 	 0(1).-:P10 
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643  
644  
645 	 00- 1-1)=P1N 
646 	 0(1. 1‘.72N 
647 	 RETUPM 
648 	 END 

649 	 SURPnUTINF pH(r)qH,Tm,TNP1,T1,DFLX,X912,R) 
650 	 TNTFr.FP T1,TN.TNP1,T2 
651 	 PEAL 0(1-3),H(TNP1),X(TNP1)9R(T2),DFLX 

************************4›***************************************4 

THIs su9POUTINE USES THE PESULTS FROM THE INTEGRAL SPLINE 
TO C7OCULATE THE VALUES OE THE DENSITY FUNCTION AT INTERVALS 
OF OPIX. 

pRINT  CHECK IS  MADE TF ICW = 1 
652 	 ICH 	1 . 
651 	 TCH_ 7 0 

*****************************************************************4 

	

654 	 T2m171. ?-1 

	

65 5 	TF (TCH.NE.1) GOTO TB 

	

656 	1 0 1 FOPM - T(10X910F12.4) 

	

657 	 WRITr(6,117) 

	

65 8 	112 FORMT( 9 1 0INDEPENDENT VARIABLES ARF 9 ) 

	

659 	 WRITr(64101)(X(I) , I=1,TNP1) 

	

66 0 	 WPITr(6.113) 

	

661 	113 FORmAT( 9 9 , 9 AGF INTFPVALS USFD IN ESTIMATION 9 ) 

	

662. 	WRITt-.(6,101) (H(I),I=1,TN'1) 

	

• 663 	 WPIT-(6.111) 

	

664 	111 FORMAT( 9 9 , 9 SOLUTION OF EnATIONS IS 1 ) 

	

665 	 WRITr(6Q101)(0(I)4I=1,T3) 

	

666 	1B CONTTMUF 

	

667 	 I1=0 

	

668 	 n9 	I=leTm 
669 

	

670 	 1.0 1=T+1 

	

671 	 JP1=1 4- 1 

	

672 	 JP2= i+? 

	

673 	 jP3= 1+1 

	

674 	 Jm1= 1 -1 

	

675 	 jM2= t-? 

	

676 	 xi=x(T) 

	

677 	30 T1=1. 1+1 

	

678 	 P(T1)=0(Jm2)*(X(IP1)-X1)/ 4 (IB1)+0(JP1)*(X1-X(T))/H(IP1)+0(JM1)*(( 
1(X(In1)-X1)**73)/( 6 0*(IP1))-(X(IP1)-X1)*H(IP1)/6.)+O(JP2)* 
2(((Xis -X(T))**3)/(6..19 '4 (IP1))-(X1-X(I))*HCIP1)/6.)+O(JP3)* 
3MX(TP1)-X1)**4)/24.-((X(IP1)-X1)**3)*H(IP1)/12.+(X(IP1)-X1)* 
4(H(I'l 1 )**1)/24.) 

	

679 	 IF (T1.F0.T2) GOTO 21 

	

680 	 xi=xl+nELx 

	

681 	 TF(Ii.F0.1. 2M1)G0 TO 10 

	

68? 	 XX=X(TP1)-X1 

	

683 	 IF(XY.GT.I.F-3)G0 TO 10 

	

684 	20 CONTTMUE 

	

685 	21 IF (TCH.NE.1) GOTO 2 7  
cHEcv 

	

686 	 wRITr(69104) R(12)40(T3-2) 

	

687 	104 FORMAT(' PHO(END) = I,F10.49 ,  AND SHOULD BE 9 4E10.4) 
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6RP 	22 rONTTNUE 
6R9 	 0ETUr)M 
(g0 	 END  

6 9 1 	 sURP'1 0TINE CHECK(R.O.T3.TM,TMP1.H) 
********************q.****e***********************e*****4********. 

THIS SURPOUTINE REGFNERATEs THE POPULATION HTSTOGRAm FROM THE. 
DENSTTY FUNCTION RY EXACT INTEGRATION OF THE FOURTH oPnEp SPLINE. 
HENCr THE ERRORS ARE THOSE SUFFERED AS A RESULT. OF ROUND-OFF EPRO1 

***************************************************************** 
6 9 2 	 INTEFQ T39TM 
693 	 INTE,EP TNR1 
694 	 REAL 0(T1)QR(TN),H(riP1) 
69s 	 1-ffl 	T=1.1-m 

696 
697 	 x1= 1-1(T1) 
6g8 	 X3=X1*Xl*X1 
699 	 X5=X1*X1*X1 
700 	 • =3*T 
701 	 „Pi= 1+1 

70? 	 JR2= 1+2 
703 	 JP3= 1+3 
704 	 Jml= 1-1 
7n5 	 Jm2= i—? 
706 	 P(T) — (0(JD1) -1- 0(JM2))*X1/P.—(0(JP2)+Q(JM1))*X3/24.+0(Jp3)*XS/120. 
707 	26 	CONTTNUF 

PRINTRPrNTPRINT 9 RTNT 9RINTDRINTRRINTPRINTPRINTRRINTPRINTPRINTPRINT 
708 	 WPIT - (6,103) 
709 	103 FORMT(//, 1  THE PORU1ATION REGENERATED FROM THE FOURTH ORDER SRLI 

Ist.//) 
710 	 wPITr(6910?) (R(I),I=14TN) 
711 	102 FORm;T(//çqFP.0) 

RRINTRRINTRRINTRRINTPRINTDRINTRPTNTPRINTPRINTRRINTPRINTPRINTRRINT 
712 	 PrTUPN 
713 	 RN)  
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****************************************************************** 

DINTA FoR 
iDOGRAm 3.S : PRAI 

********************************:********************************** 
vp\IsITY PRTsnm=.FAIgF.,DinpnN=.FAL,E., t..FNh 
R.VALUPS 

PPTR=.F .ALqF..PRTPx=.FALfF.,PPTPXT=GALSF.,P9TXTR=.FALsE.IpPRTMU=.TRUE., 
R.END 
KIDOP TyPr.FALgE.. KENn 
KPRTLIM TP5=10,TPF,324 K.g- Nn 
19 - 19 11 
Ap 20 11 
17. 20. 23. 26, 29. 12. 35. 38. 41. 44. 47, 50. 53. 56. 59. 62. 65. 69. 73. 78. 

0. 	1. 	2. 	1. 	4. 	S. 	6. 	7, 	R. 	9 ,  10. 11..12. 13. 14. 15. 1.  17. 18. 2 0 . 
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mumRFP IF ACIF GROUPc. = lq 

MIlm5Fge IF INCOmF GRnUP5 = lc) 

NUmREP OF TTMF VALUF5 = 11 

ROUNOARTFq OF AGE GDOUP5 	. 

	

17. 	20 . 	23. 	26. 	29. 	32. 	35. 	38. 	41. 	44. 

	

47. 	q0. 	51. 	56. 	59. 	6?. 	65. 	69. . 73. 	78. 

ROUNDARIFS OF TNCO"r GROUPS 

	

0. 	1. 	P. 	3. 	4. 	5. 	6. 	7. 	B. 	9. 

	

10. 	11. 	12. 	13. 	14. 	15. 	16. 	17. 	1. 	20. 
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mumnER OF AGF OFNgITTTF = 6? 

N)MPF  OF TNCOMF OFKIgITIFS = PO 

NUMRFP IF TIME VALUrq PFP ESTIMATION = 11 

ROUNnARTF5 OF AGE nrm5ITIFS 

17. 	1P. 	19. 	?n. 	21. 	22. 	23. 	24. 	25. 	26. 

27. 	70 , 	29. 	30. 	31. 	32. 	33. 	34. 	35. 	,36. 

37. 	1g , 	39. 	40. 	41. 	42. 	43. 	44. 	45. 	46. 

47 , 	48. 	49. 	50. 	51. 	52. 	53. 	54. 	55. 	56. 

q7. 	5R. 	59. 	60. 	61. 	62. 	63. 	64. 	65. 	66. 

6 7. 	AP. 	69. 	70... 	71. 	72. 	73. 	74. 	75. 	76. 

77. 	78 ,  

POUNOARIrg OF INCOMr OENTTIF5 

	

O. 	1. 	2. 	3. 	4. 	5. 	6. 	7. 	8. 	9. 

	

10. 	11. 	12. 	13. 	14. 	15. 	16. 	17. 	18. 	19. 
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FroNOmTC mORTLITY  A  AGF = 26 

INCOmE/TTmE 1961 

	

0 	0.111?77 

	

1 	0.21551 9  
0.285226 
0.340868 

	

4 	0.168720 
0.358901 

	

h 	 0.116581 

	

7 	0.257054 
0.189184 
0.124612 

	

10 	0.074906 

	

11 	0.040464 

	

12 	0.019897 
13 	0.00 8 125 

	

14 	0.002128 

	

15 	-0.001835 

	

16 	-0.006223 

	

17 	-0.012101 

	

18 	-0.292241 

	

19 	0.000000 

INCOmF/TTmF 1969 

	

0 	0.000000 

	

1 	0.296315 
2 	0.391619 

0,474194 

	

4 	0.511276 
0.501293 

	

6 	0.442170 

	

7 	 0.349004 

	

P 	0.255286 
0.172792 

	

10 	0.103640 

	

11 	0.0 59019 

	

12 	0.027142 

	

13 	0. 0 14924. 

	

14 	0.003128 

	

15 	0.002676 

	

16 	-0.011083 

	

17 	-0.010199 

	

IR 	0.000000 

	

19 	0.00000 0  

1964 

0.11 62" 
0.2414 9 5 
0.31 56 82 
0.379701 
0.412195 
0.409110 
0.367159 
O.294882 
0.214279 
0.142561 
0.085518 
0.046188 
O.022195 
0.00 0 6?? 
0,000727 

-0.005261 
-0.011256 
-0.021234 
0.000000 
0.000000 

197o 
0.000000 
0.2f16596 
0.379343 
0,465438 
0.500847 
0.,491624 
0.431563 
0.319950 
0.251548 
0,174369 
0,111471 
0,071122 
0,042824 
0.011157 
0.018473 
0.014156 

-0.00R6?5  
-0.036829 
0.000000 
0.000000 

1965 

0.116911 
0.258215 
0.337683 
0.409919 
0.446589 
0.444860 
0.399156 
0.322176 
0.236 6 10 
0.157866 
0.0957 00 
0.051 8 98 
0.025415 
0.010109 
0.002234 

-0.003484 
-0.008 8 77 
-0.016111 
0.000000 
0.000000 

1971 
0.000000 
0.249676 
0.367164 
0,448026 
0.4820 9 5 
0.467458 
0.407731 
0.322598 
0.240626 
0.167 0 27 
0.106929 
0.069681 
0.042166 
0.032178 
0,018788 
0.016165 

-0.010 5 41 
-0.039338 
0.000 0 00 
0.000000 

1966 

0.114969 
0.266549 
0.352117 
0.411449 
0.472361 
0.467768 
0.416191 
0.337942 
0.25115R 
0.167511 
0.101461 
0.054506 
0.026595 
0.010744 
0.004067 
0.000928 
0.002261 
0.004155 
0.000000 
0.000000 

1967 	1968 

0.17281 9  0.000000 
0.282623 0.296840 
0.370427 0.385740 
0.451815 0.467097 
0.494464 0.508159" 
0.484032 0.495949 
0.427640 0.437814 
0.346783 0.350241 
0.258041 0.257476 
0.172383 0.172108 
0.102951 0,100683 
0.055095 0.053696 
0.025420 0.022013 
0.010492 0.008753 
0.003724 -0.000338 
0.003688 0.001172 
0.007497 -0.001114 
0.015993 0.005285 
0.000000 0.000000' 
0.000000 0.000000 

1972 	1973 
0.000000 0.000000 
0.256219 0.236537 
0.1572 9? 0.323521 
0.422979 0,377151 
0.452644 0,402194 
0.412174 0.387747 
0.377301 0.145 8 20 
0.299660 0,273339 
0.221254 0,197328 
0.147444 0.126693 
0.083024 0,061774 
0.041361 0.021818 
0.009930 -0.014 8 35 
0.00189? -0.020895 

-0.016034 -0.041611 
-0. 0 09176 -0.027724 
-0.0176 76 -0.058305 
-0.029041 -0.023240 
0.000000 0.000000 
0.000000 0,000000 
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TMComF/TImF 1961 1965 1966 1967 	1968 966 

FromnmIc moRH 1TY AT AGF = 77 

0 	0.11 6 913 
1 	0.224535 

0.2 95 901 
1.353109 

4 	0.301791 

0 . 37 11 46-  
6 	0.326927 
7 	0.265074 
O 	 0.194557 
9 	 0.127645 

10 	 0.076199 
11 	0.040513 
IP 	0.010994 
13 	0.006500 
14 	-0.000770 
15 	-0.006966 
16 	-0.014977 
17 	-0.024510 
10 	-0.250057 
19 	0.000000 

O.119594 
0.249514 
0 .32595 9 
0.392260 
0.42 50 70 
0.422 1 35 
0.370050 
0.301647 
0.2203 0 8 
0.146222 
0.007424 
0.047071 
0.022230 
0.008442 
0.000019 

_0.004190 
-0.009674 
-0.015504 
-0,640106 
0.000000 

0.121776 
0.266602 
0.348151 
0.42315 9 

 0.46112 7 
0.459403 
0.411693 
0.331 655 
0.243027 
0.161 5 91 
0.097472 
0.0524 05 
0.025622 
0.010727 
0.004255 
0.001665 
0.002773 
0.004769 
0.000000 
0.000000 

0.128011 
0.276619 
1.364419 
0.446717 
0.489367 
0.404655 
0.410866 
0.349244 
0.259163 
0.172656 
0.104274 
0.0559 0 5 
0.027434 
0.011871 
0.006116 
0.005252 
0.-01064A 
0.017902 
0.000000 
0.000000 

0.225150 0.000000 
0.292243 0.304564 
0.384381 0.401668 
0.468901 0.406391 
0.513771 0.57 9 162' 
0.502914 0.516149 
0.444611 0.456106 
0.360053 0.364707 
0.267960 0.260972 
0.179760 0.102093 
0.107 922 0.109241 
0.058794 0.061692 
0.028004 0.029003 
0.012673 0.014738 
0.005145 0.003546 
0.004227 0.001167 
0.005213 -0.009055 
0.008877 -0.015908 
0.000000 0.000000 
0.000000 0.000000. 

INCOME/TTmE 1969 

	

0 	0.000000 

	

1 	0.294514 
0.404584 
0.491499 

	

4 	0.529900 
0.520073 

	

6 	0,459839 

	

7 	0.361789 
0,264742 

	

9 	0.100072 

	

10 	0.110741 

	

11 	0.065914 

	

12 	0.033642 

	

13 	0,020262 

	

14 	0.006756 

	

15 	0.002984 

	

16 	-0.016199 

	

17 	-0.033523 

	

10 	0.000000 

	

19 	0.000000 

1970 
0,000000 
0,269404 
0,196004 
0,402556 
0.51 0 1 9 9 
0.5092 0 9 
0,44 8 171 
0.349862 
0.255954 
0.175444 
0.109197 
0.066887 
0.016557 
0,023966 
0.010936 
0.007309 

-0.011089 
-0.029936 
0.000000 
0.000000 

1971 
0.000000 
0.276482 
0.395606 
0.468 0 17 
0.501 0 78 
0,485531 
0,425052 
0,331199 
0.241450 
0.162670 
0.096063 
0,053915 
0,022109 
0.011120 

-0.001965 
0.000190 

-0.015284  
-0.014 5 34 
0.000 0 00 
0.000100 

1973 
0.000000 
0.206930 

0.3865 00 0.320565 
0,419807 0.373368 
0.469435 0.407765 
0.448775 0.398806 
0.394693 0.359798 
0.307469 0.278970 
0.221790 0.200725 
0.145120 0.135115 
0.075488 0.074147 
0.011415 0.03762? 

- 0.006955 0.002342 
- 0.015420 -0,001524 
-0.033673 -0.021815 
-0.021525 -0.007207 
-0.041264 -0.042357 
-0.000132 -0.024949 
0.000000 0.000000 
0.000000 0.000000 

1972 
0.000000 
1.291897 
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FCONOmIC mORILITY AT AGF 	28 

INCOME/TImF 1961 1964 196 5  1966 1967 	1 9 hg • 

	

0 	0.123162 

	

1 	0.23239 9  
0.304456 

	

1 	0.362621 

	

4 	 0.3 9 1P43 

	

5 	0.379735 

	

6 	0.334024 

	

7 	0.270490 
0.198094 

	

Q 	 0.129626  

	

10 	0.077117 

	

11 	0.040984 
0.019201 

	

13 	0.006972 

	

14 	0.000507 

	

15 	-0.003 9 F1 

	

1 	 -0.008173 

	

17 	-0.012599 

	

1 9 	-0.083134 
0.000000 

TNCOME/TTmF P:)69 
0 	0.000000 
1 	0.294296 
2 	0.413992 
3 	0.501981 
4 	0.541530 
5 	0. 5 31299 
6 	0.469663 
7 	0.366954 

0.266982 
9 	0.181479 

10 	0.109672 
11 	0.063762 
12 	0.030915 
11 	0.017178 
14 	0.004224 
15 	0.001047 
16 	-0.014675 
17 	-0.026292 
19 	0.000000 
19 	0.000000  

0.12065 9 
 0.254934 

0.331117 
0. 4 011 77 

 0.435589 
0.431 9 21 
0.3 9 69 94 
0.309781 
0.22454? 
0.14 9 998 
0.099067 
0.049204 
0.023465 
0.010403 
0.004507 
0.002970 
0.004040 
0.0063 9 3 
0.064201 
0100000 

. 	1970 
0.000000 
0 .101066 
A.420158 
0.499710 
0.53 1245 
0.52 2 129 

 0.458?62 
0.351524 
0.255236 
0.17?3 9 0 
0.101062 
0.059191 
0.0269 8 7 
0.014172 
0.003265 
0.001189 

-0.00 5 25A 
-0.006077 
0.000000 
0.000000 

0.113147 
0.267 9 39 
0.353171 
0.431537 
0.471026 
0.469694 
0.420696 
0.338 5 70 
0.247904 
0.164733 
0.099419 
0.053 8 23 
0.026 9 37 
0.012634 
0.007448 
0.007292 
0.012747 
0.019496 
0.639929 
0.000100 

1971 
0.000000 
0.317688 
0.420696 
0.483168 
0.514761 
0.496 949 
0.434629 
0.334140 
0.240602 
0.160649 
0.091404 
0.0469 24 
0.014080 
0.002974 

-0.007544 
-0.002633 
-0.006434 
0.008105 
0.000000 
0.000000 

1972 
0.000000 
0.317114 
0.399845 
0.445519 
0.4 9 0266 
0.458487 
0.403688 
0.310943 
0.223761 
0.149898 
0.082074 
0.019198 
0.003126 

-0.005658 
-0.020242 
-0.010866 
-0.024045 
-0.001227 
0.000000 
0.000000 

1973 
0.000000 
0.128684 
0.301981 
0.363597 
0.411543 
0.405000 
0.366366 
0.281648 
0.204919 
0.145216 
0.090107 
0.059132 
0.030552 
0.026517 
0.011088 
0.017206 

-0.015323 
-0.032300 
0.000000 
0.000000 

1 ?  

1 C. 

0.1453 91 0.296523 0.000000 
0.296312 0.299781 0.304790 
0.37634? 0.396916 0.411267 
0.460419 0.483522 0.49899E -
0.503740 0.529535 0.543173 
0.4984 24 0.517525 0.529387 
0.442693 0.457404 0.468215 
0.35841? 0.369729 0.372995 
0.265985 0.275176 0.274755 
0.1776?? 0.185379 • 0.196699 
0.107679 0.111925 0.112570 
0.058511 0.061919 0.064351 
0.029355 0.030131 0.010893 
0.013579 0.013 944 0.015779 
0.007400 0.004726 0.003120 
0.005859 0.000820 -0.001308 

• 0.009005 -0.004768 -0.015954 
0.012118 -0.010809 -0.0292 2 1 
0.000000 0.000000 0.000000 
0.000000 0.000000 0.000000 
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0 

2 

4 

6 
7 

10 
11 
1? 
13 
14 
15 
16 
17 
18 
)9 

r(uNumic mo8ILITY AT AGF =  29 

iNCOMF/T TM F 1961 

0.133854 
0.241167 
0.111 8 52 
0.369493 
0.397490 
0.385000 
0.338230 
0.273717 
0.200265 
0.131044 
0.078175 
0.041948 
0.020704 
0.009528 
0.005063 
0.004190 
0.006941 
0.010265 
0.047160 
0.000000 

INCOmE/TTmE 1969 

	

0 	0.000000 

	

1 	0.312977 
0.426726 
0,510980 

	

4 	0.549598 
0.537169 

6 	0.473984 
7 0.367741 

0.265568 
0.179280 

	

10 	0.106369 

	

11 	0.059644 

	

1 2 	0.026944 

	

13 	0.013616 

	

14 	0.002944 

	

15 	0.002857 

	

16 	-0.003762 

	

17 	-0.003380 

	

18 	0.000000 

	

19 	0.000000  

n.121 9 95 
0.259080 
0.7338466 
0.407406 
0.441740 
0.43769? 
0.3 9 1 9 0 8 

 0.311400 
0.2? 7 075 
0.150617 
0-.090155 
0.049395 
0.024944 
0.012 5 53 
0.0078 9 8 
0.00 8 110 
0.013074 
0.01 8 7 5 ? 
0.106648 
0.000000 

1970 
0.000000 
0.319988 
0.429771 
0.504470 
0 4.38212 
0,525603 
0.461053 
0.351355 
0.25 1089 
0.169819 
0,099466 
0,053793 
0.022516 
0,009984 
0.001630 
0.003899 
0.004018 
0.012492 
0.000000 
0.000000 

1971 
0.000000 
0.327746 
0.425830 
0.485086 
0.519963 
0,499961 
0.437519 
0.335409 
0.240621 
0.162003 
0.093682 
0.049405 
0.018111 
0.006 234 

-0.002029 
0.000670 
0.000 266 
0.009072 
0.000000 
0,000000 

1972 1972 	1973 
0.000000 0.000000 
0.259917 0.000398 
0.383844 0.285695 
0.437463 0.360252 
0.482372 0.417902 
0.459154 0.407753 
0.405390 0.369197 
0.311074 0.284891 
0.226467 0.207707 
0.156014 0,149460 
0.092381 0.096850 
0.052269 0.066470 
0.021288 0.042189 
0.010607 0.034248 

-0.000369 0.023547 
0.000432 0,020039 

-0,011132 -0.001204 
-0.014645 -0.030834 
0.000000 0.000000 
0.000000 0.000000 

1964 	1965 	1966 	1967 	1968 

0.133062 0.136656 0.398855 0.000000 
0.280 592 0.287376 0.303664 0.309516 
0.364719 0.381678 0.404868 0.418926 
0.442120 0.467680 0.492344 0.506474 
0.480882 0.511886 0.538962 0.551501 
0.478627 0.506406 0.525723 0.535925 
0.428033 0.449619 0.464427 0.473716 
0.344118 0.361675 0.374546 0.375631 
0.251979 0.269831 0.278393 0.275783 
0.1676 70 0.180448 0187719 0.186914 
0.101 561 0.109516 0.113280 0.111934 
0.055488 0.059752 0.062708 0.063209 
0.028 286 0.029825 0.030216 0.029576 
0.013 7 33 0.013170 0.013268 0.014190 
0.008026 0.005222 0.002732 0.002521 
0.006 762 0.000502 -0.003441 -0.001342 
0.009 506 -0.003075 -0.013283 -0.012847 
0.011 8 48 -0.008686 -0.024427 -0.021582 
0.091306 -0.279940 0.000000 0.000000 
0.000000 0.000000 0.000000 0.000000 
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0 
1 
2 
3 
4 

7 

c) 
10 
11 
1? 

14 
15 
16 
17 
18 
19 

rcomomic mORTLITy AT AGF = 30 

TMcnME/TTmE 1961 1964 	1965 	1966 	1967 19 68 

0.128801 
0.239179 
0.311375 
0.369589 
0.1 9 76?8 
0.1 8 4903 
0.338030 
0.273537 
0.200043 
0.130972 
0.0 7 8179 
0.042592 
0.021929 
0.011620 
0.008437 
0.009773 
0.015440 
0.021192 
0.064790 
0.000000 

0.11349 7 0.118311 0.184479 0.545564 
0.256408 0.276 2 80 0.300851 0.300961 
0.337883 0.161744 0.392311 0.405036 
0.407981 0.442 971 0.475878 0.492807 
0.442676 0.482 204 0.518247 0.540368 
0.438728 0,480291  0 .511156 0.526670 
0.392638 0.429405 0.452961 0.465317 
0.311716 0.344967 0.365638 0.374430 
0.22 7 189 0.252416 0.270911 0.277687 
0.150648 0.167 8 71 0.181173 0.186979 
0.090439 0.101 529 0.109842 0.112372 
0.049530 0.055193 0.059761 0.061786 
0.025086 0.027465 0.029252 0.029308 
0.012493 0.011 981 0.011815 0.012449 
0.007251 0.004 199 0.002375 0.002296 
0.006291 -0.000105 -0.004723 -0.003013 
0.008079 -0.004 237 -0.012740 -0.010446 
0.009624 -0.009630 -0.022864 -0.017514 
0.028325 -0.074374 -0.265502 -1.308428 
0 .000000 0.000000 0.000000 0.000000 

0.000000 
0.317733 
0.423812 
0.508968 
0.553796 
0.536654 
0.474202 
0.374501 
0.273858 
0.185016 
0.110011 
0.06133D 
0.028318 
0.013794 
0.003968 
0.003102 

-0.000687 
0.000419 
0.000000 
.0.000000 

1NCOmE/TPIF 1969 
0 	0.000000 
1 	0.326134 

0.431986 
0.512818 
0.551088 
0.537087 
0.473858 
0.365963 
0.262942 
0.176925 
0.104243 
0.057501 
0.025657 
0.012790 
0.004107 
0.006319 
0.006461 
0.013637 
0,000000 
0.000000 

1970 
0,000000 
0.328001 
0.432153 
0.505265' 
0.539733 
0.525365 
0.461200 
0.3 5 24 8 6 
0,251350 
0.168954 
0.099487 
0.0 5 4006 
0.023791 
0.010 795 
0.001496 
0,004351 
0,00 5 187 
0.010190 
0.000000* 
0.000000 

1971 
0.000000 
0.298336 
0.418045 
0.481545 
0.520 9 24 
0.498780 
0.437 5 94 
0.1359 10 
0.240404 
0.163549 
0.0975 80 
0.054148 
0.025060 
00011 152 
0.003798 
0.000934 

-0.002128 
-0.006688 
0.000000 
0.000000 

1972 	1973 
0.000000 0.000000 
0.167918 -0.040440 
0.369135 0,305441 
0.433306 0.375141 
0,484840 0.430186 
0,457958 0.411097 
0.405577 0.372442 
0.315080 0,288484 
0.227104 0.206644 
0.158097 - 0.146534 
0.09744 8  0.093104 
0.058125 0.058949 
0.030962 0.035853 
0.017099 0.022578 
0.009017 0.017262 
0.002151 0.008709 

-0.00 5700 0.007532 
-0.021535 -0.010160 
0.000000 0.000000 
0.000000 0.000000 

1 
4 

6 
7 

g 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
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PAPAmhIEPS US)  FO  w THIS PUN 

- raNGF or AGS USFO: 	LX = 	MX = 12 

RANGE OF TNcOmFs usrn: LS = 3 MS = 12 

NUMRFR OF FIGEN VALIIFS USED: = 

RANGE OF YEARS 1963 TO 1973 

NUMBER OF YEARS PER ESTIMATION: TE = 11 

NUMRER OF ESTIMATIONS: LL = 1 

• 3JOB P01'; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
PRINTLIMIT=13200; 
3PROCESSTIME=300; 
BEGIN 
COMPILE POP FORTRAN; 
FILE FILE6(KIND=BACKUP PETAPE,TITLE=PROG2); 
3FILE FILE2(KIND=PACK,TITLE=DATA/XXMU5,FILETYPE=7); 
FILE FILE3(KIND=PACK,TITLE=PLOT/DAGI,MAXRECSIZE=40„BLOCKSIZE=120, 
. AREASIZE=35,AREAS=1,FLEXIBLE,SAVEFACTOR=I0); 

OPTION=AUTORM; 
DATA 

3DATA FILE5 

3END JOB 
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174.18930 EIGENVALUF = 

r-FIGENPWIPÇ OF 	MYPRI37,111 BORDERING 0 ROWS AND COLUMNS 

• FVT(I. 	1) 

	

0.240035 	0.272162 	0,297006 	0.315574 	0.327634 

	

0.333026 	0.311168 	0.323798 	0.310519 	0.288468  

0.260980 

EIGENVALUF.  = 	 0.25253 

EVT(I, 	2)  

	

.0.121761 	-.0.017432 	...0.064747 	-.0.009109 	0.100907 

	

0.088894 	-0.069293 	--0,272540 	-0,265404 	-0.138341 

0.890369 

.EIGENVALUm = 	 0.12880 

FVT(I, 	3) 

	

-0.029302 	..-0.1r10302 	-70.131120 	0.115095 	. 	0.022306  

	

-0.222591 	-.0.377783 	-0,303316 	0.267736 	0.771837 

0.080738 

EIGENvALur = 	 0.08255  

FVT(I, 	4) 

	

0.043671 	-0 .170104 	-0.330951 	-0.478325 	-0.373591 

	

.-0.077233 	0.210428 	0,417059 	0.414679 	0.074875 

0.299191 

EIGENVALUF = 	 0.02418 

FVT(I, 	5)  

	

0.238003 	0.1q5577 	0.292001 	0.324144 	-0.277778 

	

-.0.519889 	..-0.311626 	0.074049 	0.325829 	-0.362659 

0.187077 
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0.3'7654 

0 . 3 4i)3 5 0 

0.13034 

EVT(II 1) 

	

0.000000 	0.201068 

	

0.356120 	0.34174 

0.000000 

FIGENVALUr = 

04.337495 	0.350361 

04332131 	0.308528 

ETGENVALUr = 0.02957 

' FIGENPAIQ OF MTM(11.11) 	80kbERING 1 ROWS AND COLUM« 

EIGENVALUi = 	152.29859 

FVT(i. ?) 

	

0.000000 	-0.1i)9095 	-0.144014 	0.068675 	-0.047038 

	

-0.261289 	-0.347265 	-0.202755 	0.351343 	0.779110 

' 	0.000.000 	  

EIGENVALUr = 	 0.09950 

FVT(I, 1) 

	

0.000000 	-0.1i15072 	. -0.198597 	-0.409257 	*0.415026 

	

-0.137163 	0.248921 	0.570667 	0.449952 	-0.029851 

0.000000 

FVT(I, 4) 

	

0.000000 	-0.223191 	-0.427650 	-0.418983 	0.212913 

	

0.525394 	0.3(S7218 	-0.144581 	-0.230826 	0.3190P4 

0.000000 

EIGENVALUR 	 0.00787 

EVT(I, 5) 

	

0.000000 	-0.2()3639 	-0.35307 	0.093449 	0.529329 

	

0.046257 	-0.Ir125 	073201 	0e543508 	-0.414535 

0.000000 
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0•000000 

O• 39'3277 

-0.212471 

0.551467 

-0.414913 	-0.435153 

0.462504 	0.000000 

0.051634 0.377855 . 0.027689 

-0.161582 0.655904 	0.000000 

rTGF- NPAIPq OF MTM(11.11") 	0DLRTT\fG  2  POWS AND COLURNS 

IGENVALt) = 	 124.90621 

r FVT( is 1) 

0 . 0 i■ 0000 	0.350776 

0.391162 	0.382503 

0.372634 0.372634 	0.386865 

0.366676 	0.000000 

0•000000 

E.  GENV AL Ur =. 	 0•09 8 29 

FVT(1,  ?) 

	

0.000000 	0.0i10000 

	

-0.170657 	0.214935 

0.000000  

EIGENVALUr = 

EVT (T9 3) 

	

0.000000 	o.oi)onoo  

	

-0.405794 	-0.4Q249c) 

0.000000 

EIGENVALUr = 0•01 7 94 

0•05508 

EVT (I, 4) 

0•000000 	0.0ii0000 	-0.60732 2 	-0.277903 	0.377629 

0.399851 	0.018439 	-0.338461 	0.369526 	0.000000 

0•000000 

EIGENVALUr = 	 0•00 5 63 

F:VT 

	

0.000000 	0.0710000 	0.135736 	0.174944 	-0.555624 

	

0.139569 	0.48484 	-0.581534 	0.214416 	0.000000 

0.000000 
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72.000 	73.000 

. 	0.3411 

63.000 	64.000 	65.000 	66.000 67.000 	68.000 69.000 

0.39334.  3 	 3 
3 

71.000 70.000 

3 

2 
0.3q1 0 0.3539 4.  
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1 
•• • 
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0. 27m 1  

1 7 

- 1  

— 
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o 

.••■ 

0.0787.4 

el. • 

0.0 7Q 7  

0.0101 0.0393 4. 

3 
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—0.onnn 
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CH ART 

3 	 3 

1 
0.3146+ 	 2 	 1 

0.2753 4 	 1 

0.2360+ 0.216 0 
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7 
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63.000 	64.000 	65.000 	66.000 	67.000 

0.e1904+ 

CHAT 	2 

68.000 	69.000 	70.000 
. 4 	  

71.n00 	72.000 	73.000 
a 

1+ 0.69m4 

	

- 	 _ 

	

_ 	 _ ______ 	_ 

	

0.7234+ 	 0.7214 

	

_ 	 - 

	

_ 	 _ 

	

- 	 - 

	

0.5565+ 	 . 	0.5ÇAÇ 
_ 

7 

	

- 	 3 	3 	 - 	  

	

0.3895+ 	 . 	0.3egg 
_ ? 	 _ 

_ 

	

- 	 2 	 _ 

	

0-2226+ 	 3 	 . 	n.22,A 

	

- 2 	 - 

	

_ 	 _ 
. 	 _ 

I 	 _ 	- 1 	1 	 - 
VI 	0,0556+ 	 2 	 + 	0.055A . 

- 	---.1 	 . 
I-1  
I 	 - 	3 	3 	 i 	• 	 3 	3 	.- 

	

_ 	 1' 	 _ 

	

 
- 	 1 

	

70+i11 3+ 	1 . 	- 0.1111 . 

	

- 	 1 	 _ 

	

- 	 _ 
- 

3 	 7 

	

- 	
- 

--- - 	--0.2783+ 	 1 	1 	 + 	-0.27P 1  

	

- 	 _ 

	

- 	 2 	 - _ 
7 

	

- 	
- 

. 	-0.4452+ 	 . 	-0.4457 _ 3 	 -  
_ 

	

_ 	 7 . 
• 	3 	 - 

	

_ 	 - 

	

-0.6122+ 	 .  

_ 

	

- 	 _ 
_ 

	

-0.7P91+ 	 e 	 . 	-11.rTql 
a 	 4 	 + 	 + 	 a 	- 	--+ 	 + 	- 	t 	 + 	 + 	a 

68.000 -- 	69.000—  70.000.----  71.600 	72.000 	- 73.000 -  



67.000 	68.000 	69.000 	70.000 	71.100 	72.000 	73.000 

. 4 	 + 
63.000 64.000 	65.000 	66.000 

0.77 18+ 1 	 1.771Q 

•••■ 

3 7 
0461 7 e,  0.6376+ 

•••• 

0.5n11 
: 0.5033+ 

•••• 

2 
2 - 

+ A.3491 3 043 69 1+ 

0.• 

•••• 

1 •■•■• 

2.  
0.2148 0.2348+ 

CHART 3 

7 

■MI 

1 	 — 	 1 	 2 	 — 
Un 	0. 1 006+ 	 2 	 + 	0•11 1 A  

- 	 1 - 
t•D 
i 	 _ 	 3 	 — 

— 	 3 	 2 	 — , 
—3 	 3 	 •3 	 3 .— 

. 	
—0.0337+ 	1 	 + 	—0.0117 

— 	 — 

— 	 1 	
. 	 — 

— 	 — 

— 	 — 

-------;0+i679+ 	 3 	 + 	—1.1679  
— 	 — 

— 	 1 	 _ 

— 	 2 	 — 

— 	 — 

	

—0.3022+ 	 1 	 + 	—0.3n,2 _ . 	— 7 
— 	 _ 

— 	 1 	 — 
— 	 3 	 — 

	

—0.4364+ + 	—n.4 -444 _ 	 . 

	

_....  	... 	 7 	. 
— 	 3 	 — 
— 	 — 
_ 	 — 

	

—0.5707+ 	 2 	 4. 	—0.7c7 . 
— 	 — 
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73.000 

3 

3 

1 

0.4121+ n • 41 , ) 

3 

1 + 0.2 9 n 9  

-

 0.i856+ 

0.0723+ 
- 1  

0.0771 

3 

2 
0.2989+ 

0. 1n 54  

1 

-0.04 1n Ln 	-0+6 410+  

7 

- 0.1 542  

- 

-0.i542+ 
1 

2 

n.2A7 r--  

—0.32A et 

-0.4941+ -0 .4c41 

+  - 	+ 
-0.60(3+ 

64.000-65:000--66.000-67:000 -- 68.000' — - 69.000. 	70.000 .  - —71.500 - 72.000 - 73.n00 
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1 

3 

CHART 	4 
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0.5254+ 
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CHART 	5 

63.000 	64.000 	65.000 	66.000 	67.000 	68.000 	69.000 	70.000 	71.010 

2 

• 
0.54354 

72.000 	73.000 

0.5415 • 
• 

2 

• 

	

_ 	 .3 	 - 

	

... 	 - 

	

.. 	 - _ 

	

0.4310+ 
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_ 
7 

	

- 	 _ 
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- 
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0.2060+ 	 3 	 . 	0.20 4 0 

	

- 	 1 	 3 	 1 - 

- 

	

- 	 3 	 3 	 _ 

	

0.0935+ 	 2 	 . 	0.0Q1Ç 

	

_ 	
- 

	

- 	2 	•  
- 

I 	 - 3  un 	 3 	 3 	3-  _ 
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•
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-0.1565+ 	 1 	 4. 	-0.3gAg . 

	

- 	 _ 

	

- 	 _ 

	

- 	 . 	 2 	 - 

	

_ 	 - 
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I\CCT — MIIMçVFPNrPoTIM ,- (1 0  lOn 
****************************************************************** 

PPOr, QAm 1.h : PLOT 

********** ***************************e**************************** 

3J0B PLOT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
PROCESSTIME=600; 
BEGIN 
COMPILE MY/DATA FORTRAN LIBRARY; 
FORTRAN OPTION=AUTORM; 
DATA 
SSET 
SSET SEPARATE 	• 
FILE 4=FILE4 
FILE 8=FILE8 
FILE 9=FILE9 
FILE 10=FILE10 

3BIND MAIN WITH BINDER; 
BINDER FILE HOST(TITLE=SURFACE); 
FILE FILE4(KIND=PACK,TITLE=PLOT/DAGI,FILETYPE=7); 
FILE FILE8(KIND=PACK,TITLE=PLOT/DAGH,FILETYPE=7); 
FILE FILE9(KIND=PACK,TITLE=PLOT/DRELI,FILETYPE=7); 
FILE FILE10(KIND=PACK,TITLE=PLOT/DENS,FILETYPE=7); 
DATA 
BIND DATA FROM MY/DATA; 
3DATA FILES 

3END JOB 
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qfflDnUTTNr DAT4(XqTP.IC.Tr) 
*****************************************************************. 

THig PoUTTNF PF- AoL; 	POw ( 	DATA  FPOM THF FT(F WTTH 
THE  'INTT NW , RFP SPFCTFIFO RY TF (IFoRm TN SURFACF)9 EVERY TimF If 
IS  C1 En.  THTs nAT ,\ Is USEn TO PLOT ON THE CAtromp DLoTTFR, 

**********************************************4****************** 
prAl 	Y(11n) 
TF (TP.F.1) GO To 
1?FAn(1F)(x(T) 0 T=1.Tr) 
QFAn(TF)(Y(T)qT=TÇICI 

lo D.FAn(TF)(Y(T)IT=1QICI 

	

7 	 IF (Tp.MF.1(') RETURN 
p 

?n PFAnfTF) Y 

	

In 	 PrTUnt 

	

11 	rmn 

—5 76— 



11 11  
20.0 

COWDONFNT P 
11  

20.0 
COmPONFNT 

1 1 
20.0 

COmPONFNT 4 
11  

20.0 

10 

10 

10 

10 

****************************************************************** 

DATA FoP 

10 40 	? 	? 
10.0330.0 	7.0 	4,0 

COmPONFMTÇ OF MU ESYTMATFO rP0m DENcTTY 
10  40 	2 	2 

10.0330.0 	7.0 	4,0 
rOmPONFMTg OF MU FSTTMATFO F-1:?0M OENcTTY 
10 40 	? 	? 

30.0330.0 	7 • 0 	4.0 
COmPONFNTÇ OF MU FÇTTMATFD FDOm OFW- TTY 
10 40 	2 	2 

30.0130 e n 	7, 0 	 4,0 

C 	pPrfflAM 3,6 : pLnT 

****************m.************************************************* 
comPomFmTg oF 	EgTTmATrn rgnm OFmc;TTY compnmpmr COmPOPFMTg OF mil FSTImATro FPOM OFNITY 
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POWS = 1 0  

—VIEW = 

SmooTH 	0 

LNINT = 

SORTT = 

ENOLIN = 

LE( n 

COLS = 40 

TYPF = ? 

REPEAT = 0 

NO7ERO = 0 

SAMEH = 0 

SYmAP = 0 

N S CAL = 1 

PUN TITI F eCONAPOI\TENrrç Ar--11/44U-r-z-rflniTTY-FIT(Ym nrNSITY CY1m15 0NFNT 1 

8Asr = ELP = 0 

PLTnOT = 

NAtv!IN = n 

-17 -ORM 

ALTTTUDF = 

wToTH = 

0.0 - ) 0 

VnIST = 	20.000 

SEPSM = 	0.000 

FE- In mrrPrX = 

-FNT) Or- -1D-L-OT 

7.000  

FDATA = 0 

NAmAX = 0 

NLG = n 

HEIGHT = 

sT EP -  = 

SIZF = 

AmAx = 

AZImUTH = 330.000 

4.000 

0.000 

0.000 

0.000 

3 0 .on- n 

–578– 



7310.000 ALTITUDE = 

4.000 wTnTH = 

AmT 

voici  = 

30.0F)0 

7.000 

0 .--0-00 

20.000 

A7ImUTH = 

HEIGHT = 

AMA X = 	0.000 

STEP = 	0.000 

SYmvU PUN YTTLP vC.OmPONFNY e MU EgilmATED FROm DENSITY comPONENT 

Pnws = ln 	 coLg = 40 

TYPE = 2 

REPEAT = 0 

NO7FRO = 0 

SAmEH = 0 

SYMAP = 

NSCAL = 1 

BASE = 3 

- V1Ew = 2 
t 	• 
SmOnTH = 0 

LNINT = 	0 

ÇOPTT  = n  

ENnLIN = o 

, LEG = 0 

L 	• 
! FLP = 0 

! PLTnOT = 	n 

NAmTN = 

IFORM-  = 

0 

EDATA = 0 

NAmAX = 0 

NLEG = 0 

SERSM = 	0.000 

*FTIP - m-ATRYX = 1 

E-Kfh ÙFLÔÏ  

_ 

SIZE = 	0. 000  

1-  
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SyMvu PUN TTTLF tc(yeywrmTs - or MIT-Es-TIMWTED FP-01,4 OrNSITY-  CÔT105-WIEW1-1 

POWS = 1 0  

-vTrw 	P 

c,mooTH 	0 

LNINT = 

SD-PTT = 

ENDLIN = 

LFG = 

Ft.p  

PLTnnT = 

NAMTN = n 

TF-0-Rm- 	-- 1 

! ALTITUDE_ =- 

winTH = 

emIN = 

VOIsT = 

SEPsm = 

10.0n0 

0. -000 

20.000 

0.000  

COLS  = 40 

= ? 

RFPFAT = n 

NO7FRO = 0 

SP4F1-4-  --== 0 

SYMAP = 0 

NSCAL = 1 

RASE  = 

FOATA = 0 

NAmAx = 0 

G =. -0- 

 AZ I mUT H = 

HFIGHT = 

AmAx = 	 

STEP = 

SIZE = 

330.00. 0 

4.000 

0.000 

0.000 

0.000  

FL IP -MATe X -= 1 

nsrr aF-PoT 

— 
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ink 	ACCT-ul1m.V.FPNFR,TImF -7(-10 
* 	* * 41'41. 41- 	* * * * * it **it * * * 	* 	* * * 	* *it** 	* * * ** * 	* ** * 	* 

T 	-q 	PLOrT" 

* 	* 	it ** it * *it * * ** 	* 	* * * * * *it * it * *it * ** 	* 	* it it it it ***it** * * 
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************ ** **** * **************************#************* ***** * 
q UP Pn U TT N E PLO T T ( NO .. N , m. TFU N C .E Q w 0W O, X mX , X mN . Y mX. YMN) 1 1 

***************************************************************** 

nimFKIÇTON TSYm(10) 
3 	 DATA TÇYM(1).TSYM(?).TSYM(3),TSYm(4),ISYM(S).TSYm(A),ISYm(7),TSYM. 

1(c ) .TgYM(Q).TSYM(10)/'1 	to? 	'03 	vo4  
1.v6 	9.'7 	toq 	tote) 	 '010 	I/ 

4 	 nTvrtsigTON TOUT(101), YPP(11), A(N.m) 

1 rOP" ; T(1H1.6 11X+7H CH'PT . 1 1) 
P t— OPm : T(1P Q)?)(92H— 0('1A10 — 1 ) 

	

7 	 1 FO 0 T(1H 9r1 2 .31 ,4- , 9101A14 1 4. 1 4,E12.3) 
13 FoPm 7 T(g Q.F19.40-› 1 ,101Almie ..v.F12.4) 

4 L- OPm - T(TH .14Y.10('+ 	  ').1H+) 

	

ln 	E Ennbi - T(lHne 0 x911E10. 1 1 

	

11 	RE rOP" 7 T( 1 0 0 qqX411F10. 1 ) 

	

12 	6 FOPm 7 T(2x. 1 FUNCTION vALUFg NOT PLOTTED. N, THE NUMPER OF VALUFSI 
19 TO RE PLOTTED MUST PF GPEATER THAN 1.0 

sKTID ALTFRNATr ENTY POINT. 

11 	 T Ft 
14 	 ",n Tn 1000 

'NTRv PLOTP(NOIA,N9M.XMX,XMN.YMX,YMN) 
1(- 	 TrLA=1 
17 	 nn Tr) ?WM 

1P 	 FNTPv PLOTA(MO,A.N+M.XMX,XMN,YMX,YMN) 
TrLAr.:=n 

-Do 	2000 TENNr-*-1 

21 	100 0 wpTT-(6.1)  PO 

STOPF CALLING ARGUmENTS SO THEY WILL NOT RE ALTEREO 11PON 
PE- TURN TO CALI.TNG PPOGRAm. 

2? 	 XmAX-Xmx 
23 	 ymTN-YmN 
74 	 YmAY-YmX 
25 	 YMTN-YmN 

INITIALUE COmÇTANTS 

26 	 Q50=0. 0  
27 	 P100-100. 0  
2P 	 TRLK= 1  ' 

TF MAX AND  MIN  VM ',FS FOR TNDEPFNOENT VARTARLE HAVE PEEN 
GTVFN 	SKIP sCAN WHICH DETERmINES THEm. 

IF (YMI‘Xo(TvXMIN) GO TO 6(1 
lo 	10 xmIN  
31 	 xmAx = xmTN 
3? 	 nO 	j=?,m 
31 	 TF P(J.1).GT.XMAX) r', 0 TO 30 

1 3 
1 4 

TF- tArn 

", n Tn 1000 
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41- 
47 

4P 

20 TF ('(1.1).GF.xMIN) GO To 50 
15 	 r, n Tn 41 

In  xMAx = A(.1,1) 
'17 	 r,r) Tn Bn 

Len XMTN = A(191) 
50 rOMTTMHF 

40 	6 1' TF (TFUNc.(F.0) GO To lln 
41 	7 1'  TF ( 	1 ) 	O TO 90 
'4? 	R(` WDIT-(6.6) 

IP (-. 0T.2) GO TO 11n 
44 	 Tn 14n 

90 no 1n0 	.1=19N 

TF DNLY FUNCTION CURVE  REINE,  PLOTTED COMPUTE INDEPENnENT 
VADTARLF VALUÇÇ To BE usFo. 

TF ( • - ?) 3409R5910 0  
9S A(J. 7 ) = ((XMAX - XMTN)/(\/ 	1))*(J - 1) + XMTN 

***************************************************************** 
100 rALL ro)A10wO (A (J91) 9A ( I910) ) 

***************************************************************** 

CALCULATE SCM  IN G POR INDEPENDENT VARIABLE  (TE  ARGUMENT 
r 	 OnTH PEP PPImT POSITION WIDTH). 

	

4 0 	110 xSCAI = (xmAx 	XmTN)/Rlon 

IF MAX AND mim VALUES FOR DEPENDENT VARIABLES HAVE BEEN 
GIVEN - SKIP SCAM wHICH DETERMINES THFm. 

	

50 	 TF (vmAx . .GT.YmIN) Go TO 170 
12 1'  YmTN = 4 (192 )  

	

(:2 	 YmAx = YmTM 

	

n -74 	 no  in 	i=?,m 

	

C14 	DO 14,0 	L=1.N 
IF ( , (L,J).nT.YMAx) nO Tn 140 

• q6 11 1'  IF L(L.J).GF.YMTN) r, 0 TO 16n 

	

57 	150 YmTN = A(L,J) 

	

u;)=1 	 'Zr'  Tr) 161 

	

9 	1 4 1'  YMAX = A(L9J) 

	

6n 	1 60 rOmr:rmItF 

CALCULATE sCM TNG FOP DEPENDENT VARIABLES (TE FUNTION 
WTDTH  PER  PRLIT POSITION HEIGHT) 

	

61 	170 yçCA, 	(ymAx - YMTN)/RSn 

SET  UP AND PRTNT INDEPENDENT VARIABLE AXIS FORm 

6? 	 ypp( 7 ) = xvIN 
63 	 n n 1 1 1' 	J=P411 
64 	 xPR( 	= XPR(J-1) + xSCAL*10. 
6s 	 Tr ( - P(XPP(J)).67..s*XSCAL) GO TO 190 
66 	1Rn YPP( )=0.0 
67 	1 90  nONT'NUE 
68 	 TF (TEL AG - 1) 185,175.185 
69 	7S WRTT -  (6.55) (XPR(J),J=1,11) 
70 	 0 (1 Tn jgg 

71 	1 05  wRi. T -  (695 ) (XPR(J),)=1,11) 
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] 

? 

1 

4 

72 	19s 41RTT - 	(b.4) 

TNTTIALT7F OF;DENDFNT VARTARLF AXIs VAtUF 

71 	 YPP - Y•IAv 

r 	 fmTTTALT7F mOn s rOUNTFR FOR OFPFNDFNT VAPIARLF AXTS. 

TC011 T 	4 

prIn r)r) 2in 	■ =1.1n1 
7E 	21 0  Tn(IT(J) , TRLK 

srAm ARRAY FO'-)  OFPFNnFNT VAPIARLFs wiTH VALUES IN RANGE OF 
PPFsFNT TNOERFNOFNT VAPIAnLF AXIS VALUE 	. 

77 	 nn p:n  
78 	 nO ?() 	I=1.N 
79 	 TR ( . RS(yPR 	A(L,J)) 	.s*YSCAL) 230,2201260 

TF VALUF LIES RETWFFN 2  PRINT LTNES PUT IT WITH  THE  HIGHER 
VAIHED LTNE. 

2?fl 	(vPR.IT.A(L,J)) GO TO 260. 

CAtCUEATE CORPFSPONDING PRTNT• POSITON FOR INMEPENOFNT 
vAnTARLP-  AXIS. 

?3n JP = (A( ,1) - XMIN)/YSCAL + 1.5 

TNÇFPI DEPENOFMT VARTARLFtS SUBSCRIPT IN APDROPRIATF 
PoTTTON IN PDTNT LINF ONLY IF TN LEGAL RANGE OF 
TmnirPFmnFNT vARTARIF  AXIS.  

Tr ( IP.LT.I.OR.JP.GT .101) GO TO 2 (10 
?5 ,) TF (TFUNr.LF.0  • 0R. I.NE.q) GO TO 255 

PUT Am ASTEPPzi< IN OUTPUT LINE (VARTARLF WAS INPUT THROUGH 
FumrTTom) 

T oU rfJP)=°" 

«R 	 (zr.  

PUT MDP9OPRIATF SUrISCPTPT  IN  OUTPUT LTNF. 

P6 	?SS TOUT(JR)=Tgyti(J-1) 
P7 	?An rONTNUE 

OM FVFQY 5TH  t  INE PRINT DEPENDENT VARIABLE VALUE. 

RP 	 IF  (TrouNT.E.O.4) GO TO 300 
89 	?7n TCOW!T = /Tow!.  + 
no 	 wpir-(e"?) (TouT(JP). JP=1,101) 

r 	 CHECK TF FINIsHEO 

91 	2Pg TF (vPR.Ir.YmINI) Go TO 31(1 
Q2 	 YPR  - YPP 	YSCAL 
91 P T  ?00 
94 	100 TF (TFLAG-1) 3n5.295. -V)5 
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qn 

Q7 
QR 

Pq 	wrDTT: (('1,11) YDP.(IOHT(JP),JP=1,1n1),YPR 
In  '31q 

lnq WPTT -  (h.1) YPP,(TOU T (JP)QJP=1.101).YPR 
11q TrnH" .7-n  

SFT UP ANO PRTNT TNIDEPFNnFre VAPIARLF AXIS FfIPM. 

	

99 	 Cr  Tn ?Pl 

	

100 	110 WPIT - (6,4) 

	

1 0 1 	 TF (TF1 AG-11 73?q,335.32q 

	

1°2 	 WPTT7 (h.q) (X 0 P(J),J=101) 

	

103 	 r,n Tn 14r 

	

104 	73c-; wPTT- 	 (X 1--e.(- ) ..1=1.11) 

	

10`; 	14n PrTmum 

	

106 	 rmn 

-585- 



4. 	 ESTIMATION OF DYNAMICS OF FERTILITY 

4.0 Introduction. 

This chapter contains source listings of programs 

for interpolating the fertility parameters, and for listing 

and in certain cases smoothing economic indicators. Also 

included is a program for the determination of the dynamics 

of the vectors b and a 1 
 of Chapter 2 using the algorithm 

— 

based on estimation of linear models from input-output data 

-described in Chapter IV above. 
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4.1 Extended Fertility Parameters  

The averages of vectors a
r 

, r = 1,2,3,4 obtained 

in Program 2. and b of Table 2. represent estimated annual 

values of the functions a r 	
b(t) . To obtain quarterly 

values, the interpolatory cubic spline routine was used. 

The corresponding subroutines were used in the following 

program to produce extended vectors ae and be • Plots 

of these vectors are obtained through the next program. 
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1;JOR ACCT-NUMO/FRNER,TIME=60 
****************************************************************** 

PPOC,PAM 4.1 : 	ffflEXT 

**** * e*******.***************************************************** 

3JOB ABEXT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
3COMPILE ABEXT FORTRAN; . 
FILE FILE4(KIND.-43ACK,TITLE=.DATA/XXAV,FILETYPE=7); 
DATA 

3DATA  FILES  

3END JOB 
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****************************************************************** 

PPorInAm : 4.1 
TITLr 	ARFXT 
RURPosE : EXTEND A(T) AND P(T) BY SPLINES 
DATA : DATA/XXAV,B(T 
OUTPuT : A(T) AND B(T) EXTENDED 

****************************************************************** 

	

1 	 REAL K(2.13)+4(3,13)+H(11)+COF(4,13)+D(13) 

	

2 	 PEAL AT (4,13) , ATE (4,49) 

	

3 	 INTEGER NnOm9YRS 

	

4 	 NDOM = 4 

	

5 	 YRS 	13 

READ  AT 	THE AVERAGES OF EIGENVECTORS 

	

6 	 00 1n I = 1+NOO1 

	

7 	 READ(4)(AT(I+J)+J=1.YRS) 

	

8 	10 CONTINUE 

	

9 	 n0 2n T = 1.YRS 

	

10 	 K(19I) = T — 1 

	

11 	20 	coNTINUE 

	

12 	 CALL SETUP(YRS.A+H+K) 

	

13 	 DO 30 I = 1.NOOM 

	

14 	 Do 40 J = 1.YRS 

	

15 	 K(2.J) = AT(i+J) 

	

16 	40 	CoNTINUF 

	

17 	 CALL SOLVE(49K,HeYRS,D,COF) 

	

18 	 T = —.25 

	

19 	 Do SO J = 1.YRS 

	

20 	 Do 50 L = 1,4 

	

21 	 T = T + .25 

	

22 	 ATE(I+4*(J-1)+L)=C0F(1,J)*T**3 + COF(2+J)*T**2 + COF(3.J)*T 
$ 	+ COF(4+J) 

	

23 	 Ir (JeF0.13) GO TO 30 

	

24 	50 	CONTINUE 

	

25 	30 CONTINUE 

C 	PRINT AT AND ATE 

	

26 	 DO 	T = 19NDOM 

	

27 	 WRITr(69900) I 

	

28 	 wRIT;7(6,901) 

	

29 	 00  7 J = 19YRS 

	

30 	 I t = 4*(J-1)+1 

	

31 	 NI = 4*(J-1)+4 

	

32 	 Ir (J.E0.13) GO To 80 

	

33 	 WnITE(6.902) AT(I.J),(ATE(I+L)+L=IJ.NJ) 

	

34 	 Go TO 70 

	

35 	AO 	li1TTE(6,902) AT(I+J).ATE(I+IJ) 

	

16 	70 	CONTINUE 

	

37 	60 CONTTNUE 

	

38 	900 FORMe‘T(e1e.5X0EIGEN VECTOR = 1 .12./) 

	

39 	901 FORMAT( 1 0 1 +11X0ATv.15X+IATE , ,//) 

	

40 	902 FORm^T(/.SX,F11.8.10X+4E11.8) 

	

41 	903 FORMT(5F16.8) 

	

42 	 CALL REXTE 

	

43 	 STOP 
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L4 	END 
**- 41A4'NIMG** 	Fm-7 	903 

4R 	 RURRnUTINF REXTE 
46 	 PEAL 8(13)9BEXT(49) 
47 	 REAL K(2.13).A(3,13).H(13).00F(4,13).11(13) 
40 	 INTEGER YRS 
49 	 YPS 	13 

READ R FROM CARDS 

50 	 PEAD(R,900)(B(I),I=1.YRS) 
5 1 	 no 2i1 I=1,YRS 

K(leI) = I-1 
R3 	20 	cnNTINUE 
54 	 CALL SETUP(YRS14.H.K) 
55 	 nO 3r J = 1.YRS 
R6 	 K(2.J) = R(J) 
57 	30 	CnNTINUE 
58 	 CALL SOLVE(A.K,H.YRS.D.COE) 
R9 	 T = -.25 
60 	 nO 4( J = 19YRS 
61 	 nO Rn L = 194 
62 	 T = T + *2R 
63 	 REXT(4*(J-1)+L) = COF(I.J)*T**3 + COF(2,J)*T**2 + COF(3,J)*T 

+ rOF(4,J) 
64 	 IE (J.F 0 013) GO To 40 
65 	50 	rrINTINUF 
66 	40 CONTINUE 

PRINT R AND R EXTENDED 

67 	 WRTTc- (6,901) 
68 	 nO 6r; J = IsYRS  
69 	 I  J  = 4*(J-1)+1 
70 	 NI = 4*(J-1)+4 
71 	 Ir (J0r0913) GO Tn 70 
72 	 WoTTE(6.902) B(J).(BEXT(L).L=IJ.MJ) 
73 	 Gn TO 60 
74 	70 	W-TTE(6.90?) B(J),BEXT(IJ) 
7 5 	60 CONTINUE 
76 	900 FORmT\T(8F1006) 
77 	901 FORm4T( 1 0 1 911X.°8 1 93RX.IREXTI,//) 
78 	902 FORm 7 T(/.RX,F13.0.10x , 4F13.8) 
79 	 RETUPN 
R0 	 END 

81 	 SUBRnUTINE SETUD(N.A,H,K) 

**************************************************************** 

THIS ROUTINE SETS UP A TRIDIAGONAL MATRIX OF THE SPLINE EQUATION 
IN A  I  RY N ARRAY - FIRST ROW IS SUPFRDIAGONAL 

SECOND POW IS DIAGONAL 
T‘iIRn ROw IS SUBDIAGONAL 

AND THEN DECOMPOSES A TO LU SO THAT 
FTRST ROW IS RUPERDIAGONAL OF U9 SECOND ROW IS DIAGONAL OF U 

THTRD ROW IS SUBDIAGONAL OF L9 DIAGONAL OF L IS UNITY 
**************************************************************** 

82 	 REAL A(3,N).H(N).K(2.N) 
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R3 	 Nml=m-1 

	

H4 	 H(2),:K(lf,?)—K(1,1) 

	

8c; 	 no ln I=2,NM1 

	

86 	 H(I+1)=K(1.,I+1)—K(1.1. ) 

	

87 	 A(10)=H(T+1)/( 41 (I+1)+H(I)) 

	

RR 	 A(20)=2.0 

	

89 	 A(30)=1—A(1,1) 

	

q0 	10 	CONTINUE 
A(1,1- ) = e(1,2) 

	

9? 	 A(2, -1- ) = A(2,?) 

	

93 	 A(3,ï) c A(3,2) 

	

94 	 A(1,m) = A(19N-1) 

	

q5 	 A(2,m) = A(2,N-1) 

	

Q6 	 A(3,m) = A(3eN-1) 

	

97 	 A(1.,) = 

	

98 	 A(2.7) c p .  

	

99 	 A(3,2) = 0. 

	

100 	 A(1.m-1) = 0. 

	

101 	 A(2qm-1) = 2 « 

	

102 	 = —2. 

	

103 	 Nml = N-1 

	

104 	 nO li I=3.mmi 

	

105 	 A(30)=A(3,I)/A(20-1) 
106  

	

107 	11 	CONTINUE 

	

108 	 RFTUPN 

	

109 	 END 

110 	 SUBRDUTINE SOLVE(A,K.H9NID,COF) 

**************************************************************** 
TH!  S ROUTINE CALCULATES THE SECOND ORDER FINITE DIFFERENCES OF 
THE PLINIE AND THEN SOLVES AM=D9 (BY FORWARD AND BACKWARD 
SUBSTITUTION), PLACING M(VECTOR OF SECOND DERIVATIVES) IN n 
END 00TNT CONDITIONS NOW jSE THIRD ORDER FINITE DIFFERENCES 
TO EqTTMATE THE THIRn ORDn- R DERIVATIVES AT X0+3H/2 AND XN-3H/2. 
**************************************************************** 

111 	 PEAL H(N),D(N),A(39N)4K(P,N),COF(4,N) 
112 	 n(2)=(K(292)—K(291))/H(2) 
113 	 NM1=m-1 
114 	 no 17 1=2.mm1 
11q 	 n(T4.1).(K(29I4-1)-K(2,I))/H(I+1) 
116  
117 	12 	CONTINUE 
118  
119  
120  
121  
122 	 D(1)-c - 2.*H(3)*(CA*K(?91)+CB*K(242)+CC*K(293)+CO*K(2,4)) 
123 	 CA=-4,./(H(N - 2)*(H(N—?)+H(MM1))*(H(N-2)+H(NM1)+4(N))) 
1?4 	 CB=6./(H(N-2)*H(NM1)*(H(N)+H(NM1))) 
125 	 CC=—A./(H(NM1)*H(N)*(H(N-2)+H(NM1))) 
126 	 CD=6 ./(H(M)*(H(N)+H(NM1))*(H(N.-.2)+H(NM1)+H(N))) 
127 	 D(N)c2.*H(NM1)*(CA*K(2 , N-3)+CR*K(2,*.2)+CC*K(2,NM1)+CO*K(2eN)) 
128 	 Ti  = 0(2) 
129 	 T2 = n(Nmi) 

D(2) 	D(1) 
131 	 O(NMÏ) = D(N) 
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132 	 no 11 T=1,Nm1 
133 	 nut)=n(I)-A(39I)*D(I-1) 
134 	13 	 CONTINUE 
135 	 n(Nmi) = n(Nmi)/A(2,Nm1) 
136 	 no 14 T=3,Nm1 
13 7 	 J=N+1-T 
13R 	 D(J)=(n(J)-A(1,J)*n( .41))/A(?,J) 
139 	1 4 	 CONTTN(IF 
140 	 n(1) = (Ti - A(2.1)*n(2) 	A(1,1)*D(3))/A(3.1) 
141 	 0(N) = (T2 - A(2,N)*0(Nm1) 	A(39N)*D(N-2))/A(1,N) 
142 	 CALL POLLY(N,O,K9H.00F) 
143 	 PETUPM 
144 	 END 

145 	 SUARnUTINF POLLY(N,M9K,H,COF) 

**************************************************************** 
THIS ROUTINE COmPUTE5 THE COEFFICIENTS OF THE SPLINE POLYNOMIAL 

ON.  FAcH suRINTERvAl. 
K IS THE ARRAY DE DATA POINTS 

C 	H IS THE VFCTOP OF SURINTEPVAL LENGTHS 
M IS THE SOLUTION VECTOR TO THE EQUATION Am=0 
**************************************************************** 

146 	 REAL m(N),K(2,N),H(N),coE(49N) 
147 	 Nm1=M-1 
148 	 DO li T=1.NN1 
149 	 COF(),I)=(m(I+1)-M(I))/(6.*H(I+1)) 
150 	 .C.OF(20)=-(K(1 , I+1)*M(I) -K(19I)*M(I+1))/(2.*H(I+1)) 
151 	 00=M(14 1)*K(1,I) *K(10) -M(I)*K(19I+1)*K(10+1) 

&+2..*K(2.914.1)-2.*K(20) 
1 5 2 
1 1 3 	 00=M(I) * (K(1 , I+1) * *3) -M(I+1)*(K(1,1)**3)+6.*K(19I41)*K(2,I) 

f■,-6 0*K(19T)*K(29I+1)+K(14I)*M(I+1)*(H(I+1/**2)-K(19I+1)*M(I) 
&*(H(1. 4-1)**2) 

154 	 COE(40)=00/(H(Ï4.1)*6.) 
155 	11 	CONTINUE 
156 	 00  1 J=1,4 
157 	16 	C0F(4N)=C0F(J,MM1) 
158 	 RETUPM 
159 	 E.qn 
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#41-* * ***1-0.** ** * *************-11. ** * ***-›***** * **###*# 41.****************** 

DATA FOR 
PROGRAM 4.1 : ABFXT 

****************************************************************** 
-0.01q191 0.009268 0.013600 0.020814 0.023007 0.045760 0.101809 0.110860 
0.073909 0.054425 0.020131 0.030400 0.064450 
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VFe.CTOR = 

AT 

- 0.26758019 

-0.24528391 

-0.16406074 

- 0.15926373 

-0.15093535 

0.11464625 

0.07609967 

-0.15358941 

- 0.60085903 

-0,83705162 

-0.47281965 

- 0.47894446 

-0.72491702 

ATE 

-0.26758019 -0.27968979 -0.27733178 -0.26452390 

-0.24528391 - 0•22331243 - 0•20104147 -0•18058595 

-0.16406074 -0.15326360 -0.14872370 -0.15065306 

-0.15926373 -0.17298921 -0.18314899 -0.17928405 

-0.150 9 3535 - 0.09235999 -0.01667949 0.05826847 

	

0.11464625 	0.13896615 	0.13514029 	0.11143077 

	

0.07609967 	0.03526234 - 0.01355276 -0.07496391 

-0•15358941 - 0•25198907 -0•36448888 -0.48335636 

-0.60085903 -0.70824066 -0.79264999 -0.84021198 

-0.83705162 -0.77606159 -0.67720542 -0.56721436 

-0.47281965 - 0.41595747 -0.39938367 -0.42105907 

-0.47894446 -0.56620555 -0.65682777 -0.72000148 

-0.72491702 
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E I GEN VECTOR 1-2 

AT 

0.01018497 

0.03214338 

0.02179549 

- 0.03447072 

- 0.13265535 

-0.05895082 

ATE 

0.01018497 	0.02103964 	0602763786 	0.03099923 

0•03214338 	0•03188454 	0.03021c40 	0.02692328 

0.02179549 	0•01441395 	0.00353906 .•0.01227416 

- 0.03447072 -0.06319349 -0.09337694 -0..11865344 

- 0.13265535 -•.0.13073982 ..0.11516316 .•.0.08990646 

-•.0•05895082 	•02589342 	0.00720430 	0.03866480 

0.06681054 	 0.06681054 

0.13455337 	 0.13455337 

0.09030554 

0.14171794 

0.10917991 	0.12380530 

0•14528152 	0•14514880 

0.14122446 	 0 • 14122446 	0 • 13268773 	0 • 11581598 0.08616112. 

0.03927506 

- 0.2272809 

-0.20267023 

- 0.10316569 

0.03927506 -0.02644243 	• 10120019 -.0.17235925 

- 0.22728059 -0625599494 .- 0.25921183 •-0.24031051 

.. 0.20267024  -Ô.15233995 -0.10604743 ....0•083-19018 

- 0• 10316569 
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ATE 

0.02541859 0.03365331 

0.05023987 0604304565 

- 0.06670222 -0.08008723 -0.01673187 -0.04347976 

-0.07732280 -0.05490357 -0.02055065 

0.04184518 	0.05160645 

F C;F:N VÉCTOR = 

AT 

0.02541859 

0.05023987 

-0.01673187 

-0.07732280 

0.04184518 

0.04269781 

0.02846297 

0.04783366 

0.04910801 

0.00802581 

0.01520818 

0.03664231 

0.02414793 

0.02652624 

0.08465734 

0.00694659 

0.02414793 	0.01557659 

0.02652624 	0.04388273 

0.07664478 

-0.01598599 

0.01259662 	0.01598688 

0.06328092 	0.07883455 

0.05781931 	0.03298518 

-0.03347715 -0.04168523 

0.08465714 

0.00694659 

-0.04476857 -0603574564 - 0.01907552 0.00192261 

0.023 9 2956 0.04384923 	0.05947799 0.06883510 

-0.04476856 

0.02392956 

0.06994065 

-0.03348906 

0.06994065 	0.06103661 

-0.03348906 

0.04125822 	0.00996362 
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EIGFN VECTOR 	4 

AT 

0.03256336 0.04479571 	0.04058059 0,02648697 0.03256336 

ATE 

0.02947013 0.04159320 	0.05248114 

RFXT 

0.00908378 

-0.01962205 

0.02259894 

0.00703945 

0.02947013 

0.05790302 

-0.00357535 

- 0.00934579 

0.02805366 

0.03690593 

-0.03337056 

-0,08215756  

0.00908378 

- 0.01962205 

0.02259894 

0.00703945 

0.05790302 

- 0.00357535 

-0.00934579 

0.02805366 

0.03690593 

-0.03317056 

- 0.08215756 

- 0.00595651 -0.01654750 

-0.01062232 	0.00220720 

0.02306442 	0.0182926.7 

0.00683650 	0.01106350 

0.04738817 	0.01064277 

- 0.01300617 - 0.01634464 

-0.00129494 	0.00833207 

0.03597661 	0.04096780 

0.02570913 	0.00921601 

- 0.05583895 -0.07443062 

-0.02149932 

001467734 

0.01178418 

0.01888614 

0.05897180 

001215791 

-0.01474107 

0.01847001 

0.04171499 

-0.01100128 

-0.08468901 

- 0.01519100 

0,00926800 

0.01360000 

0.02081400 

0.02300700 

0.04576000 

0.10180900 

0.11086000 

0.07390900 

0.05442500 

0.02013100 

- 0.01519100 -0.00401279 

0.00926800 	0.01057182 

0.01360000 

0.02001400 

0.02300700 

0.04576000 

0.10100900 

0.11006000 

0.073q0900 

0.05442500 

0.02013100 

0.00303857 

0.01148875 

0.00708990 

0.01237830 

0.01940026 

0.02201046 

0.03590570 

0.08916525 

0.11490679 

0.08264967 

0.06002514 

0.02705071 

0.02256763 

0.01538547 	0.01745482 

0.02144468 	0.02166659 

0.02521233 	0.02928419 

0.05907149 	0.07422966 

0.11044760 	0.11479142 

0.10302255 	0.09298665 

0.06806152 	0.06400211 

0.04609685 	0.03633904 

0.01710841 	0.01802886 

0.03040000 	 0.03040000 

0.06445000 	 0.06445000 

0.04083062 
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( JOB ACCT-NUM9VERNER,TIME=60 
****************************************************************** 

PROGRAM 4 0 2 : PLOTFD 

****************************************************************** 

3JOB PLOTFP; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ 
BEGIN 
3COMPILE PLOTFP FORTRAN; 
DATA 

3DATA FILES 

3END JOB 
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il*****-*********###*#*###*******************************e41.********4 

PROGPAm : 4.2 
TITLr : PLOTFP 
PURP(1ÇE : PLOT FERTILITY ARAMETERS 
DATA : A(T) AND B(T) EXTF\JDFD 
OUTPHT : LINEPRINTER PLOTS OF A(T)  AND  8(T) FXTENDFD 

***********************************************.******************* 
$RFSET LEST 
ÇINcLunE toLTR/FS/PLOTTe 
ÇSET LTST 

• 

	

1 	PrAL PL(4q,?) 
X=58,25 

	

3 	 no 11 1=1,4q 
4 

	

5 	10 PL(I.1)=X 

	

6 	READ(5,100)(PL(J,2),J=1,49) 

	

7 	N=21 

	

8 	CALL PLOTP(N,PL,4912.70.5,58.5,-0.50.5) 
DO 2i■ 1=1,4 

	

10 	READ(5,200)(PL(J,2),A=1,49) 

	

11 	N=I+10 

	

12 	CALL PLOTR(NIPL,49,2.70.5,58.5,-0.5,0.5) 

	

13 	20 CONTTNUE 

	

14 	100 FORM7\T(4F2008) 

	

15 	200 FORMAT(5F16.8) 

	

16 	STOP 

	

17 	END  
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-0.27968979 
-..0.20104147 
o O. 15065306 
...0.15093535 
0.118 9 6615 

.s-0.01355276 
- 0.48335636 
-0.81705162 
.0.41595746 
-0.65682779 
0.02103964 
0.01021540 

.•0.01227416 
•- 0.11265535 
•.0.02589142 

0.10917991 
0.14514880 
0.03927506 

-0+25599494 
-0.10604743 

0.01365331 
0.02846297 

- 0.08008723 
0004184518 
0601557659 
0.06328092 
0.03298518 

- 0.04476857 
0.04384923 
0.04125822 
0.04479571 

-0.27733178 
-.0.18058595 
- 0.15926373 
...0.09235999 

0.13514029 
...0.07496391 
... 0060085903 
-.0.77606159 
- 39938367 
..0.72000150 
0.02763786 
0.02692128 

- 0.03447072 
- 0.13073982 

0.00720430 
0:12380530 
0.14122446 

...0,02644243 
- 0.25921181 
... 0.0 8 319018 

0.04269781 
0.00802581 

..•0.07732280 
0.05160645 
0.01259662 
0.07883455 
0.00694659 

-.'0.03574564 
0.05947799 
0.00996362 
0.04058059 

0.00303857 
• 01148875 
• 0174548? 

0.02166659 
0.02928419 
0,07422966 
0 • 11479142 
0 • 09298665 
0•06400211 
0.03633904 
0.01802886 
0.05168154 

...0.26452390 

.-0.16406074 
-•0.17298921 
-0.01667949 

0.11143077 
- 0.15358941 
• • 70824066 
- 0.67720542 
-..0.42105907 
...0.72491703 

0.03099923 
0.02179549 

.-0•06319349 
-•0•11516316 

0.03866480 
0.13455337 
0•13?68773 

- 0.10120019 
.-0.24031051 
-. 0.10316569 

0.04930801 
-0.01673187 
- 0.05490357 

0.04783366 
0.01598688 
0• 08465734 

--0•01598599 
..0.01907552 

O• 06881530 
- 0 • 03348906 

0.02648697 

o  • 00 70 8990 
O• 01217830 
0.01940026 
0.02201046 
0.03590570 
0.08916525 
0.11490679 
0.08264967 
0•06002514 
0.02705071 

. 0.02256763 
0.06040419 

-0.24528391 
.4.15326360 
.4 • 18314899 

0 • 05826847 
0.07609967 

-0.251 9 8907 
.'.0.79264999 
-0.56721416 
- 0.47894447 

0.03214338 
0.01441395 

• 0.09337694 
-.0.08990646 
0.06681054 
0.14171794 
0.11581598 

-.0.17235925 
- 0.20267024 

0•05023987 
..0.04347976 
-.0•02055065 

0.01664231 
0.02652624 
0.07664478 

-0.03347715 
0.00192261 
0 • 06994065 

0.00908378 

-0.00401279 
0.0105718? 
0.01538547 
0.02144468 
0.02521233 
0.05907149 
0.11044760 
0.10302255 
0,06806152 
0.04609685 
0.01710841 
0.04081062 

******41.**************** * ***** * 41. *********************************** 
DATA FnP 

PRoGRAm 4 3 ? 	 OLOTFP 
**************41.************** ************************************* 

-0.01519100 
0.00926800 
0.01360000 
0.020 8 1400 
0.02300700 
0.04576000 
0.10180900 
0.11086000 
0.07390900 
0.05442500 
0.02013100 
0.03040000 
0.06445000 

-0.26758019 
- 0.22331243 
..0.14872370 
-0.17928405 
0.11464625 
0 • 01526234 

- • 36448888 
-0.84021198 
- 0.47281965 
-0.56620556 
0.01018497 
0.03188454 
0.00153906 

-0.11865344 
-0.05895082 
0.09030554 
0 • 14528152 
0.08616112 

- 0 • 22728059 
- 0.15233995 
0.02541859 
0 • 04304565 

- 0.06670222 
0.01520818 
0.02414793 
0.04388273 
0.95781931 

-0.04368523 
0.02392956 
0.06103661 
0.01256336 



-0.00595651 
0.00220720 
0.01178418 
0.02947013 
0.04738817 

..'0.01634464 
0,01847001 
0.01690593 

-•.0.05583895  

-0,01654750 
0.01467714 
0,00701945 
0.041593?0 
0.01064277 

...0.01474107 
0.02805166 
0.02570911 

•0.07443062 

-0.0214993? 
0.02259894 
0.00681650 
0.05248114 
0.01215791 

.0.00934579 
0.01597661 
0.00921601 

-.0.09468901 

''.0.01962205 
0.0?106442 
0.01106150 
0.05897180 

*0.0035751S 
•-.0.00129494 
0.04096780 

-0.01100128 
•0.08215755 

-00010A??1? .  

0001APQP6 7 
 0.018RA614 

0.0ç7q0102 

-0.01100617 
0.00813?0 7  
0.0417149 9  

•4.03317056 
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4.2 Selected Economic indicators  

Nine different quartlerly economic indicators were 

selected as likely candidates as input time series for a 

model for the evolution of the fertility parameters a 1 (t) 5  

b(t) . Because of periodic changes in the methods of 

determination and reporting of these indicators, the most 

recently revised values were selected, and in one case, a 

scale change was required for earlier data. These nine 

' indicators are: 

1. Industrial Weekly Wages 	 1958-1970 

From: Canadian Statistical Review 11-003 

(June 60, Sept. 60, June 63, June 64, June 66, 

Jan. 69, June 69, June 71, Dec. 72) 

Format: 4F72, T73, A5, 3X 

Jan., Apr., July, Oct. 	 XXIWW 

2. Manufacturing Weekly Wages 	 1958-1970 

From: Canadian Statistical Review 11-003 

(June 60, Sept. 60, June 63, June 64, June 66, 

Jan. 69, June 69, June 71, Dec. 72) 

Format: 4F72, T73„ A5, 3X 

Jan., Apr.„ July, Oct. 	 XXMWW 
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1958-1970 3. Dwelling Units Completed 

From: Canadian Statistical Review 11-003 

(Dec. 60, June 64, June 66, June 69, 

June 71, Dec. 7 2 ) 

Format: 417, T73, A5, 3X 

4 quarters XXDUC 

4. Total Personal Income 	 1958-1970 

From: Canadian Statistical Review 11-003 

(Dec. 60, June 63, June 64, June 66, 

Dec. 68, June 69, Dec. 69, Jan. 71, Mar. 71) 

Format: 417, T73, A5, 3X 

4 quarters 	 XXTP1 

5. Personal Disposable Income 	 1958-1970 

From: Canadian Statistical Review 11-003 

(Dec. 60, June 63, June 64, June 66, Dec. 68, 

June 69, Dec. 69, Jan. 71, Mar. 71) 

Format: 417, T73, A5, 3X 

4 quarters 	 XXPDI 

-608- 



6. Participation Rate Total 	 1958-1970 

From: Historical labour force statistics, 

actual data, seasonal factors, seasonally 

adjusted data. 71-201 Annual 

Format: 4F5.1, T73, A5, 3X 

Jan., Apr., July, Oct. 	 XXPRT 

7. Participation Rate Females 	 1958-1970 

From: Historical labour force statistics 

actual data, seasonal factors, seasonally 

adjusted data. 71-201 Annual 

Format: 4F5.1, T73, A5, 3X 

Jan., Apr., July, Oct. 	 XXPRF 

8. Unemployment Rate 	 1958-1970 
- seasonally adjusted 

From: Catalogue 71-201 Annual (see above) 

Format: 4F5.1, T73, A5„ 3X 

Jan., April, July, Oct. 	 XXUER 
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9. Index of industrial Production 	 • 1958-1970 

- seasonally adjusted 

From: Canaeian Statistical Review 11-003 

(1958-1962 figures) 

. 	,Dominion Bureau of Statistics - Catalogue 

• 61-510 Occasional (1963-1967 figures) 

Dominion Bureau of Statistics 61-005 

Monthly - 1973 Supplement 

(1968-1970 figures) 

Format: 4F6.1, T73, A5, 3X 

1963-1970 - 4 quarters 	 XXIIP 

1958-1962 - Jan., Apr., July, Oct. 

Note: 1958 -e 1960 figures multiplied by 

101.6/173.4 

101.6 = Index (revised) 

173.4 = Index for July 1961 (unrevised) 

Personal Disposable Income and Total Personal Income 

in millions of dollars. 

Manufacturing and Industrial Wages in dollars. 

In additon four modification of three of these 

indicators were calculated and used: 

-610- 



10. Dwelling Units CoMpleted 	 1958-1970 

- Running Averages 

From: Canadian Statistica Review •11-003 

(Dec. 60, June 64 1  June 66, June 69, 

June 71, Dec. 72) 

Format: 4F9.2, T73, A5, 3X 

4 quarters 	 XXDUA 

-averages taken over four previous quarters. 

11. Dwelling Units Completed 	 1958-1970 

- Running Averages - Smoothed 

Values obtained in 10.were used to obtain the fourth 

degree polynomial approximation which minimizes the 

sum of the squares of the residuals. 	XXHA 

12. Participation Rates - Smoothed 	 1958-1970 

Values given by 6. were used to obtain the 

corresponding least squares polynomial of degree 

four. 	 XXPR 

13. Unemployment - Smoothed 	 1958-1970 

Values given in 8. were used to obtain the 

corresponding least squares polynomial of degree 

six. 	 XXUR 



cOH ACCT-NUm9VERNEP , TIMF= 6 0 
****************************************************************** 
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3J 013 UPRINT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
BEGIN 
3COMPILE UPRINT FORTRAN; 

• DATA 
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****************************************************************** 

PROGDAm : 4.1 
T1TLr 	UPRINT 
PURPr)SE : PRINT ECONOMIC INDICATORS 
DATA : u-ADDAy 
ouTDHT : PRINTS U 

****************************************************************** 
nImEmsioN SEL (7913) 

	

2 	 OIMEmSTON A(20) 

	

3 	 DATA SEL/eINDO 9 OSTRPOAL 100AGESIO 9 	 V 9 
9 MANU 9 9 9 FACT 9 9 9 URIN 9 O 9 G WA 9 9 9 GES 9,9 	e 	t e 

IHOUS 9 9 9 ING 9 9 9 COMP9 9 9 LETI 9 9 9 0NS 9119 	Vet 	.te 

9 PERS 9 9 9 0NAL 9 9 9  INC 9 9 9 0ME 999 	tet 	get 	t • 

ODISP 9 , 9 0SAR 9 t 9 LE 1 9 9 9 NCOM 9 1 9 E 	999 	Vet 	t e 	• 	• 

• 9 DART 9 9 9 ICIP 9 9 9 ATT0 9 9 9 q RA 9 9 9 TE T9990TAL9e9 	te 

IPART 9 V 9 ICU I OATIO 9 9 9 N RA 9 9 9 TE FeogEMALyg#ES 	14 
eUNEM'OPLOY , , 9 MENT , 0 PAT 9 9 9 E 	919 	Oet 	e 

$ . 	tINDU9OSTRItetAL Pg.OROOUtgeCTIOtON 	 u s 	- 
$ tHOUS99QING 90AVERIOAGEStO 	tet 	Oee 	• 

IHOUStOING '9 0 AVER,, , AGFSIO St.fM001. 99@HED ts 
.0PART0OICIPI9IATIOf9eN — t.OSM00 , 9@THEOt9ÇOEG4 1 , 
fUNFM!OPLOYesIMg'NT*9 1  StOMOOT•OHEO @OOFG6t/ 

*EXTENSION* 	CC-1 

	

4 	 no Its) I=1.13 

	

5 	 WPITE(6,200)(5EL(K,I).K=1.7) 

	

6 	 Or) 10 J=1913 

	

7 	 Rr4D(S .,100) A 

	

8 	 WoITE(6.101) A 

	

9 	10 CONTTNUE 
10 	100 FORmAT(20A4) 
11 	101 FORM —AT( 1 0 , ,20A4) 

	

12 	200 FORkinT(*1e.1X,7A4,//) 

	

13 	 STOP 

	

14 	 END 



ImpusTPTAL WAGFq 

	

_ 69.25 70.35 70,76 71,13 	 . 	SPTWW 

	

72.34 73.26 73.76 74.66 	 S9TWW 

	

75.13 75.98 76.'8 76.60 	 60TWW 

76..99 78.12 78.12 79JrL.. 	 61IWW_ 

	

79.39 80.20 80.97 81.63 	 62TWW 

	

82.01 83.53 83.1S 84.54 	 611WW 

	

85.04 86.19  86.6  88.33 	 641WW  

	

89.07 90.32 90.95 93.56 	 65TWW 

	

93.71 95.90 96.97 99.43 	 661WW 

	

99.57 102.32_103.15 105.10 	 671WW  

106.11 108.95 109.98 112.90. 	 681WW 

114.02 116.43 118.21 12n.71 	 69TWW 

123. 03 1?5.53 127eii2  13n.23.    7orWw  



MANUFACTURIKG WAGEÇ 

71.61 72.92 72.A2 71.36 	 58MWW 

75.16 75.69  75,6  77 • 17 	 59MWW 

77.90 78.40 78. -i8 78.95 	 60MWW 

79.65 80.95 80.14 81.78 	 AlMWW  

82.29 83.11  83.3  84.34 	 62MWW 

85.12 86.72 85.10 88.23 	 63MWW 

89.56 90.39 89.81 91,89 	 64MWW 

93.18 94.88 93.59 97.10 

97.68 99.90 99.24 102.86 

103.06 106.05.1060i2 109.32 

A5MWW 

66MWW 

67MWW  

	

110.33 114.33 113.20 118,08 	 68mWW 

	

119.47 i21.84  122.8  12.93 	 69MWW 

	

129.28 131.43- 131,3  135.72 	 70MWW 

- 615- 



HOUS 1 N (,  curit'Lt. I t 

. 	26315 11993 376n8 q068.0 	 58nuc 

24697 38254 373n? 45338 	 59r)ur 

28783 28747 31001 35136 	 Aontic 
_ 22835 24594  3291  35198 

26776 25698 3458 39700 	 6?nur. 
25093 30094 35308 37606 	 63MJC 

64nuc 

43762 36850 347 -i- 9 37706 	 6sntic 

35964 47614 395n6 39028 

30003 35552 37600 46087 	 67nuc  
35212 40442 43862 51477 	 6enuc 
37651 52553 500î 1 55611 	 69nuc 
37127 44019 47968 46713 	 7ontic 

1... _ 44385 32050 153_17 391_91  

-616- 



P ERSO NAL. I N (O mF 

	

23892 24340 24568 24960 	 58TPT 

	

25424 26060 26074 26252 	 59TPT 

	

27096 27216 27472 27860 	 60TPT 

	

27636 28084 28876 29376 	 6.11- PT 

	

30224 30864 30752 31428 	 62TPT 

	

31688 32932 331P0 33936 	 63TP1 

	

34632  3534 36076 	 64TP1  

	

37996 37872 3947E 40264 	 65TPT 

	

41888 42392 434T2 44560 	 66TPT 

	

46040 46828  47456 48484 	 67TPT  

	

49412 51024 52368 53692 	 68TP1 

	

54500 60568 62568 63624 	 69TPT 

	

64688 65428 66344 67940 	 70TPT. 

■ 	34520 

-617- 



1)15 1-'05AFiLt LNLUMI-. 

	

22060 22652 227q4 23088 	 58PDI 

	

23468 24016 23876 24048 	 q9PrII 

	

24780 24832 25120 25472 	 60PnI 

	

25576 26_3 .Â8 _2_6812 	 _615201_ 

	

27584 28188 27902 28624 	 62001 

	

28828 30156 30240 30848 	 63Pni 

	

_ 31324_ 3123_6 318q4 32456 	 64PnT  

	

34196 14020 35544 36200 	 65Prrr 

	

37632 38184 388 ,■ 8 39692 	 66POI 

67P01  

	

43000 44788  4562 46416 	 - 68POT 

	

46932 49816 514QA q1988 	 69001 

	

53008 52816 536g6 5 4900 	 7oPni 

; 	25524 

40508 41848 419 -1- 6 42564 



PARTICIPATION RATE TOTAL 

	

_54.0 54.3 53.8 53.p 	 q8pRT 

	

53 • 9 53,8 53.7 53.P 	 59PRT 

	

54.0 54.1 53.8 54.5 	 60PRT 

	

54.6,53.9 53.P   61PRT 

	

53.8 54.0 53.9 53.4 	 62PRT 

53.6 53.6 53.9 54.; 	 63PRT 

	

54,2 54,0 54.1 54.n 	 64PRT  

	

54.2 54,1 54.4 54.1 	 65PRT 

	

54,7 55,0 55.0 55.5 • 	• 	 66PRT 

	

55.3 55.? 55.7 55. 	 67PRT  

	

55.2 55,2 55,5 55,n 	 68PRT 

	

56,1 56,1 55.6 55,4 	 69PRT 

	

55.3 55,7 55.8 55.Q 	 70PRT  



PARTICIPATION RATE FEMALF5 

25.9 26,5 26.4 26.A . 	 5.8.PRF 

26.4 26.6 26.7 26.c) 	 9PRF 

27.3 27.1 27.5 28.5 	 60PRF 

	

. .28. 8  29.0 28.6 28.4   61PRF  

28.8 29.0 29.2 28.0 	 62PRT 

28.8 28.8 29.8 30.5 	 63PRF 

10,4 30,4 30.3  30.5 	 64PPF.  

30.9 31,4 31.4 31.ç 	 6SPRF 

32.1 32.6 32.8 33.1 	 66PPF 

33.2_33.5 34.1 33 •q 	 67PRF  

34.0.33.8 34.3 34.4 - 	. 	 68PRF 

35.2 35.8 35.1 35.T 	 69PRF 

34,9.35 .1,7 35.7 35.A 	 70PRF  
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UNE MP LO y mENT RATE 

	 6.5 6.9 7.5 7.g 	 58UPP 

6.5 5.8 5.5 5.g 	 Ç9lIF.P 

6.1 	6.8 7.1 	7.e, 	 600E-P 

7. 	7?±!. L . 	 6111FR 

6.0 5.9 690 5.7 	
6PUFP 

5.9 5,7 5.4 5. ;) 

4.9 4.9 4.6 4.a  
6411FP  

4.2 4.4 3.9 	 650E9 

3,7 3,4 3.7 30/4 	 66tJFR 

3.8 4,1  4.0 4.1   	 67t1F9 

4.6 4.8 5.1 	4.e, 

4.6 4.6 4.6 4.Q 

4.8 5,8 6.6 « 6, 

68UFP 

69UFP 

7011FR 



INOUSTRIAL PROOUCT;ON 

s 	 150.8 151.3 152.0 152.4 	 senp_ 

	

159.6 166.2 164.8 171.1 	 59TTP 

	

173.5 164.3 168,0 166.3 	 601 1 P 

	

95.9 98.9 101.6 103.4 	 61IIP 

	

105.2 107.6 110.2 T09.8 	 6211P 

	

111.5 113.9 115.9 119.5 	 6311P 

	

_. 122.2 125.9 12 7.7 1?9.7 	 P 

	

133.1 134.4 138.2 142.3 	 65TIP 

	

144.9 145.4 145.7 148.0 	 6611P 

	

147.8 150.1 151.9j53.4    6711P  

	

155.1 160.9 163.7 168.1 	 6811P 

	

171.7 172.1 172.5 174.0 	 6911P 

	

177.0 174.7 174.8  174.6 	 7OTTP 



12002,00 36671.5n  580U4 

HOUSING AVER-AGES 

36267.00 37832.25 17753.25 36417.75 	 59DUA 

37439.25 35062.50 13489.75 30939.25 	 60DUA 

29452.25  28414.00  ?8886.50 28902.00 	 61DUA  

29887.25 30163,25 10545.00 31670.50 	 62DU4 

31249.75 32348.75 12571.25 32047.75 	 63DUA 

36870.75 37359,75 37344.50 37740.75 	 64DUA  

37585.00 38785.00 18630.50 38259.25 	 65D0A 

36309.75 39000.75 i.&0217.50 40548.00 	 66DUA 

39057.75 36042,25 15545.75 37310.50 	 67DUA  

38612.75 39835.25 41400.75 42748.25 	 68DUA 

43358.09 46385.75  47923.00 48956.50 	 69DUA 

48825.50 46692.00 46181.25 	 700UA  



HOUSING AVERAGES - SmOOTHED 

	

18114.27? 36850.172_ 	 . 	58HA 

	

35739.444 34789.60 9 339a8.659 3332 5 .067 	 59HA 

	

32787.781 32366.22c 32050.300 31830.382 	 60HA 

	

316 9 7.324 31642•457  31657.585 31734.990    _61HA 

	

31867.4'32 32048.14 32270.841 32529.705 	 62HA 

	

32819.404 33135.07e, 33472.337 33827.282 	 63HA 

	

_ 34196.479 34576.97 .,  34966.285 35362.416 	 64HA 

35763.837 36169.502 36578.835 36991.74 2 	 65HA 

	

37408.601 37830.269 38258.078 38693.838 	 66HA 

	

. 39139.832 39598.822 40074.047 40569.220 	 67HA  

	

41088.532 41636.649 42218.714 42840.347 	 68HA 

	

43507.644 44227.176 45005.991 45851.618 	 69H 4 

- 46772.052 47775.774 48871.737 	 70HA  



PARTICIPATION 	SMnOTHErMFG4 

53.66 51,78 

	

53.94 53.99 54.02 	 59PR 

	

54.04 54.03 54.02 	 60PP 

	

53.98 53.96 53,94    61PR 

	

53.92 53.90 53,89 53.89 	 62 PR  

	

53.89 53.91 53.93 53.96 	 63PR 

	

53.99 54.04 54.10  54.17    64PR  

	

54.24 54.33 54.42 54.52 	 65PR 

	

54.63 54.74 54.85 54.97 	 66PR 

	

5 5.08  55.20  55.31 55.42  	 67PR  

	

55.51 55.60 55.68 55.74 	 68PR 

	

55,78 55.80 55.79 55.76 	 69PR 

55.69 55.59 55.45 	 70PR 

53.87 

54.04 

54.00 
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UNFMPLOYMENT 	SMOnTHED OEG6 

• 7._611 A,,q49 • 	  

6.370 6.145 6.102 A.178 	 59OR 

6.323 6.497 6.670 A.817 	 60UR 

6_9924 6._978 6.976 6_0_91_6_ 	 6111R_ 

6.800 6.635 6.426 A0184 	 6PUR 

5,917 5.635 5.349 ., 0 68 	 63UR 

4,801  4.555 4.336 4,151 	 64UR  

4.001 3.890 3.816 1.780 	 65UP 

3.777 3.804 3.856 1.927 	 .6611P 

4.010 4.100 4.1_89 4.275 	 67UR  

4.352 4.419 4.478 4.533 	 68UR 

4.595 4.676 4.797 4.985 	 69UR 

5.276  5.714  6.353 	 7OEUR 



ACCT-NUM.VERNER,ITME=.-60 
****************************************************************** 

PROGRAM 4.4 	PLOTFI 

** *141. * * *** * ** ** * * * * * ** *** ** *** ** * ** ** * **-11-***** * **** ** * ** * **** ** * ** 

3j0B PLOTEI; CHARGE BERGHOUT; CLASS 3; -  
USER 080002/VHJ; 
PROCESSTIME=300; 
BEGIN 
3COMPILE PLOTEI FORTRAN; 
DATA 

3DATA FILE5 

' 	3END JOB 
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***************************************************************** 

C 	pRoGoAm : 4 0 4 
TITLr 	PLOTFI 
PURPOSE : PLOTS ECONOMIC INDICATORS 
DATA : U—ARPAY 
OUTPUT  : PLOTS U 

*************************************************************4**# 
$PFSET LIST 
$TNCLUDE onLIR/ES/PLOTT 9  
$ST  LIST 

	

1 	 REAL PL(4q92)9TEMP(5 , ) 

	

2 	 DIMENSION VAR(13)9VF(3) 

	

3 	 DATA VAR/ 1 	F7.2•9 9 	E7.2 9 , 9 	1 71,1 	17 9 0 	I7 1 , 9 	F5,1 9 9 
F501 9 9 9 	F501 9 . 9 	F6.1 9 , 0 	F9.2°0 F10.3 9 9 9 	E6.2•10 	F6.2e 

DATA VE/ 9 	(490 	 , ) 	I / 

	

5 	 X=58.2S 

	

6 	 no  1r 1=1049 

	

7 	 X = X 	.29 
PI ( T 91 ) = X 

	

9 	10 	. C1NTINUF 

	

10 	 DO 2n 1=1913 

	

11 	 VE)=VAP(I) 

	

12 	 READVE)X9XX,(PL(J92),j=1.49) 

	

13 	 IF (TeNF -4,P) GO TO 30 

	

14 	 X-P101.6/173.4 

	

15 	 Do 40 J=:1910 

	

16 	40 	Pi(j92)PL(J92) * X 
30 CONTTNUE 

	

18 	 CALL PLOTB(T.PL94992,70.S958,59-0.5,0.5) 

	

19 	20 CONTTNUE 

	

PO 	STOP 

	

21 	 END 
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4.3 input-Output Model Identification  

The following programs were written for the problem 

of input-output model identification described in Chapter IV 

of this report. 

The three programs ESTIMATE, ESTIMATEA, and 

ESTIMATEB were developed using the APL lorogramming language; 

ESTIMATEA has been implemented in FORTRAN as well. 

The program ESTIMATE consists essentially of an 

implementation of the algorithm described in [19], for 

parameter identification of minimal, cycli state Variable 

models. Since the relevant algebraic formulae are somewhat 

involved, and are readily available from the cited references, 

we do not repeat them here. - 

The program ESTIMATEA contains the modification to 

the basic algorithm described in Chapter IV. These mod-

ifications allow the program user to supply a dynamical model 

for an exogenous drift term, in the form of the coefficients 

p 	 in the characteristic polynomial 

q-1 
+ (3 X 	+...+ p 2  x + p 

 1 

of the drift matrix. This information is used to reduce 

the dimension of the required computation. 
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The program ESTIMATEB incorporates a computation 

of the matrix Q (QMAT in the program) used as described 

in Chapter IV in connection with decoupling problems. It 

was not felt that the results of computations with real 

data described in Chapter IV using the FORTRAN version of 

ESTIMATEA justified the effort involved in a FORTRAN im-

plementation of ESTIMATEB. 
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q-,Ank AccT_mumo/FPNFP,TTmF-i,o 
****************************************************************** 

r 	 API PPOC, PfOlg 	 FqTTMATFA, FSTIMATFR. AUGMPNT 

**********************************************4e***************** 

-644- 



V ESTIMATE;F;G;H;PART 
11] 	'STATE DIMENSION' 
[2] N4-N-41] 
[3] 'INPUT DIMENSION' 
[4] 11.1÷H 
[51 	'OUTPUT DIMENSION' 
[6] 	P-f-L1 
[71 	'SELECTOR COEFFICIENTS' 
[8] 	ALPHA÷H 
[91 	'DATA SEGMENT POINTERS' 
[10 ] 	Jj÷1] 
[111 ALPY4-(1,ND±pALPY)pALPY++/[1]ALPHAxy 
[12 ] ARRAY÷(1,N)pALT÷ALPY 
[131 I÷O 
[14] 1,1:->(( - 1 
[15] YPART÷( 
[1G1 . UARRAY+ 
[17] I÷O 	• 
[18] L2: , (( - 1 

'[19] UPART÷( 
[20] RHS÷(JJ 
[21] AR÷,RHS 
[22] A÷NtAR 

+pALPY)>I±I+1+0x1tpARRAY±ARRAY,[1](1,N)pALT±14)ALT)/L1 
(JJ[2]-ND),0)4, (JJ[1],0)+ARRAY 
(1,MxN)pUT÷U 

tpALPY)>1-(-1-1-11-0x1tpUARRAY±UARRAS,[1 ](1,MxN)pUT÷M(PUT)/E2 
(JJ[2i-ND),0)+W[1],0)-kUARRAY 
[ 2]-ND)4-JJ[1]+N(PALPY[1;1 
LSO, DATAMAT-4-YPART,UPART 

[23] R4/4, AR 
[24] 
[251  55:-)-(P<J÷J+1)/L6 
[26] H[J;]-(-(1,N)pNt((JJ[2] - ND) ,1, JJ[1]+YCJ;DLSQ DATAMAT 
[27] -->L5 
[28] L6:EH÷H 
[29] P÷MN-1),U)p0,1 
[30] le±(( ( 1 - 1),NxM)po 
[31] G-(--(11,M)+R 
[32] J*-1 
[33] L4:->-(1J>J÷J-1-1-F0xpp 
[34] EF-z-F+OxppEG÷G 
L35] 	Hh;'11 IS 	';ll 
[361 	HL;'F IS 	';Y 
[37] 	1 1 1,;'(7 IS 	';G 

V 

,(N - 1)P0),[1]A 
),[1]R 

G-‹-G+(N,M)1F-F.xR,(-(0,M)-1-R)/L4 



V ESÏ1:!ATEA;P;G;H;YPAHT;UPAST • 
111 	'S-ÎATE DIMENSION' 
121  
(al 	'fNPUT DIMENSION' 

M 4- ■ 
[51 	'OUTPUT DIMENDION' 
t 14 1 	1)-(-1 1 
F71 	'DRIFT DYNAMTC: ■ POLYNOMIAL' 
[8] 	p4pRI;÷,R.eli 
1q1 	R-i-M11(N,1)  p P.N1,0  
[101 	L 4- 4)11]((1;-P),N)01_,P,(,V-1')00 
1111 	'Sj.:LECTOR OOEPPICIENT, 
[12] ALPHA÷H 
1131 'DATA SEGMENT POINTERS' 
[141 	Jer-E-H 
1151 ALPY4-(1,ND±pALPY)pALPY-(-1-/[1]ALPHAxy 
[181 ARRAY-(-(1,N)pALT÷ALPY 
117.1 
[18] L1: -.3- (( - 1 -fpALPY)>I -(-I+1+0x1-4ARRAY 4-ARRAY,C1 -.1(1,N)pALT4-1(1)ALT)/L1 
[19] ->L8 
[20] L7:JJ-4-JJ+1 
T21.1  1, 8: 	 • 

[22] TYPART4 -YPART±((JJ[2]-ND),0)4-(JJ[1],0)4.ARRA:Y 
123] YPART+YPART+.xL 
[24] UARRAY÷(1,MxinOUT-(-11 
[25] I<-0 
126] L2: ->(( - 1+pALPY)>I -(-I-t-1-i-0x11pUARRAY÷UA1?RAY,[1 1(1,MxN)pUT÷MeT)/L2 
[27] UPART -<- -(Wr2j-ND),0)+(JJ[i],0)4, UARRAY 
[28] RHS±(JJ1- 23-ND)4-JJr1J4-N(PALPYT1;] 
[29] RHS-4--RHS-FTYPART-1-,x13 
[301 AR-(-,RHS LSO, DATAMAT÷YPART,UPART 
[31] AD 4- (N-P)tAR 
132] 	/1÷-13+1,-1-.xAD 
[33] R±(N-P)+AR 
1_34 1 	11-(-(P,N)pJ4-0 
C35.] L5:-)-(P<J4-J+1)/L6 
[36] H[J;i4-(1,N)pift((JeT[2]-ND)4 , JJ[1]4.YEJ;DLSQ DATAMAT÷TYPART,UPART 
E371 	-4-L5 
r38] L6:E114-11 
[39] P4-(((N-1),N)p0,1,(N-1)p0),[1],A 
[40] R4-(((fl-1),NxM)p0),111]R 
[411 	G÷(1), 1.1)-tR 
[42] J÷1 
[43] L4:-)-(N>J÷J+1+0xppG÷G-1-(N,M)TR±F+.xR±(0,M)4, R)/L4 
[4 14] EF÷P+oxilpEG÷G 
[45] 	HL;HL;LIL;HL;UL 
[461 	''FG  START IS ';1+Jef[1];' 	SEG END IS 1 ;JJ[2];CIL 
[47] 'A IS ';A;HT, 
[48] 'AD IS ';AD 
[49] Hi,; 'il  IS 	';11 
[50] 1:11-,;'F IS 	';F 
[51] HL;' EIGENVALUES ARE 	';0 EIG F 
[521 	HL; 'G IS 	';G 
[53] 	--)-(STOP> - 2-1-Ni-JJ[2])/L7 

V 



V ETIMATE;;;F;G;H;YPART;UPART 
II. 1 	Ti: iumisioN 
[2] 	N-4-N÷ H 
11 31 	'INPUT DIMENaION' 
[4] N.411 
[5] 'OUTPUT DIMENSION' 
[6] P÷H 
[71 	'DRIFT DYNAMICS POLYNOMIAL' 
131 	P-4-pflP÷,B÷H 
L91 	13 -<-(1)[1](N,l)pB,140 
1101 	L4-e110((Q-(-N-P),N)p1aiB,(N-P)P0 
[111 'SELECTOR COEFFICIENTS' 
[12 ]  ALPHA*4 1  
113 ]  'DATA SEGMENT POINTERS' 
[141 JJ÷H 
[15] ALPY-“1,ND÷pALPY)pALPY÷f/[1]ALP11Axy 
1161 ARRAY4-(1,N)pALT+ALPY 
[17] 
118 1 L1:->(( - 1tpALPY)>I-4-I+1+0x1tpARRAY÷ARRAY,[1](1,N)pALT 4- 11)ALT)/L1 
[19] TYPART÷YPART-E-((elJ12i-ND),0)4.(JJ[1],0)4.ARRAY 
[20] YPART÷YPART-F.xL 
[21] UARRAY÷(1,MxN)pUT÷1J 
[22] /÷0 
[23] L2:->(( - 1+pALPY)>I±I+1+0x1tpUARRAY÷UARRAY,[1](1,M)<N)pUT÷M(tUT)/L2 
[24] UPART-i--((JJ[2]-ND),0)4-(JJE17,0)4-UAR1?AY 
[25] RIIS*-(JJ[2]-ND)4, JJE1J-k»ALPY[1;] 
[261 RHS±-RHS+TYPARTt.xli 
[27] A]?÷,RHS LSG2 DATAMAT÷YPART,UPART 
[28] AD÷(N-P)TAR 
[29] AUGMENT 
[301 	A÷-131-L-t.xAD 
[31] R÷(N-P)4, AR 
[32] 114-(P,N)pel4-0 
[331 L5:-)-(P<J÷J+1)/L6 
[34] i[J;]-(-(1,N)pNt((eIJ[2]-ND) ,I, JJ[1],1, Y[J; ])LSQ DATAMAT4-TYPART,-UPART 

[35] 41,5 
[36] L6;EH÷H 
(37) 	P-(--(((Y-1),/)p0,1,(P-1)p0),[1],A 
[38] R , (((m-1),Nxm)p0),[i]R 
[39] G*-(N,M)tR 
[40] J÷1 
[41] L4:-)-(N>J±J+1-1-OxppG+G+(N,M)4- F+.xR÷(0,M)4, R)/L4 
[42] EF±F+OxppEG÷G 
[41] 	HL; 'H IS 	';ll 
[ 44] 	H1 ; ',7 IS 	';F 
[ 803] UL;'G IS 	';G 

V 



N)p((1)1P)=1÷I+1)POLYMULT SIGMA MOL) POLY)/L9 

,N)p((cP1(9)=I÷1+1)POLYMULT RHO MOD POLY)/L99 
, 0) ,I, 1?N,[1](1,0)4.8N 
(P- 1)P0),[11 - 4PBB 

1/411,TEMP÷COMPJ-F.xTEMP)/L10 

TEMP÷TEMP,F1M[I÷I+1;]\V)/L11 

,[1JV 

V AUGMENT 
[1] APO],Y4-1,AD 
[2] JPO1,Y4-1,MB 
[31 	1f 1 4- 0(0.,P+(2)PJPO1 , Y,QP 0  
[41 	1l 2-(-tp(P,P+)pAP0LY ,Pp0 
1. 5 1 	H;;“((P+0 - 1 ) p 0).1)M1,M2 
[GI 	Pi jiii;CK RHCLIDEAN ALGORITHM 
[7] U-(-(R110-4-(RPOLY÷QtRa)POLYMULT JPOLY)+SIGMAT“SPOLY-«-P)tRS)POLYMULT APOLY 
[8] SIGMA-(-SIGMA MOD POLY4-JPOLY POLYMULT APOLY 
Foi 	HNO-(-RHO MOD POLY 
[101 	Sig-t-(1,11)pf+-0 
[111 L9:->(Pki1pSN-‹-SN,[11(1, 
1_121 	1 N÷(1,N)pI-(-0 
[131 L99:-›-UP:.1tp/iN÷Rfl,[11(1 
[141 	Sil-<-((-P), - 1) -1-0MA!P±(1)(1 
[151 	COMPJ÷( ( (P-1) ,P) P 0  
[161 	1/4--TiTtii)+:131J+P-0 
[171 L10:->((d-1)>/4-I+1-1-Oxpp 
L161 	174-(uM)0.=(MxN)piM 
[191 	TRMP-(-E[I41;]\V 
1.20.1 L11: -+((1<PPA:)xM>i -FOxpp 

[211 V+UP,Q)p0),TEMP 
F 22] DATAMAT4-(YPART,UPART) 
[23] ima, (,/u/s),(mxp)po 
[24] AR4-RHS LSQ DATAMAT 
[251 	AD4-(N-P)i-AR 

V 



ACCT-NUM,VERNFR,TIME=60 
****************************************************************** 

PPOl;PAm 4. 	: 	TNOUT 

****************************************************************** 

3JOB INOUT; CHARGE BERGHOUT; CLASS 3; 
USER 080002/VHJ; 
PRINTLIMIT=12000; 
PROCESSTIME=600; 
BEGIN 
3COMPILE INOUT FORTRAN; 
FILE FILE4(KIND=PACK,TITLE=DATA/XXAV,FILETYPE=7); 
DATA 
$SET  $ 

3DATA FILES 

3END JOB 
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**** * ******************************************0****************** 
PRoGpAm : 4 •S 
TITLr : TNOUT 
PURP ,ISE : TO ESTIMATE DYNAMICS 
DATA : (i-APRAY AND A(T) OR R(T) 
ouTPuT : nYNAMICS 

ATTRTRUTES 	OF 	ESTIMATEA 

N 	STATE VARYARLE DIMENSION 
M 	INPUT VAPIARIE nImFmsIom 
P - OUTPUT VARIABLE DIMENSION 

ogegegegegeogeeegeggeeeeeegeeemegeoggeeeegegoeeeee 
0 

NDTF 	 it 	• 

SEG+1 	MUST BE GREATER THAN 	(M+1)*N 	g 
e 

r 	 e 	STOP—N+' 	MUST RE GREATER THAN 	srG 	 . 

« N 	MUST RE GREATER THAN 	D g 

e 
00geftemegegeeefteeegmeeegetieeeeiteeugeogegegeeeegeee 

D 	DRIFT DYNAMICS DIMENSION 
sEGs.sEG - DATA SEGMENT START,LENGTH 

PEAL ALPHA(P)9ALPY(STOP),R(N)9B1(N+D-1)eRR(D) 
REAL YARRAY(SPMNP1gNleYPART(SEG,NMD),TYPART(SEG,N) 
PEAL DATAMX(SEG,(M+1)*N—D).ARX((m+1)*N—D).DATAmT(SEG,(M 4- 1)*N), 

APT((m+1)*N) 
REAL u1(mBsTom,uARRAY(sPmNP1,mRN),IPART(sEG.mRN) 
REAL L(N,MMD),LT(NMD.N),WqS(SEG).AD(NND) 
PEAL A(N),P1(MRN),F1(N,N),G1(N,M),H1(P.N) 
REAL F?(N9N)+F3(N,N) 
PEAL Piv(mPigm),Aux(2*mPiRN) 

**** * ************************************************************il 

DIMENSION 	EST IMATEA 

1 	 PEAL ALPHA(4),ALPY(56)9R(11).RT(?0).RR(4) 
2 	 PEAL YARRAY(50,11),YPART(37tc))1TYPART(37,11) 
3 	 PFAL DATAmX(37 9 33)9AnX(31),DATAMT(17,3S).ART(35) 
4 	 REAL U1(200),UARRAY(50928),UPART(37,28) 

REAL L(11.P)9LT(9911),RHS(37),AD(9) 
6 	 PEAL A(11)9P1(28),E1(11+11)+G1(11,4),H1(4,11) 
7 	 PEAL F2(11911)9E3(11.11) 
8 	 INTEr,ER IPIV(35) 
9 	 PEAL AUX(70) 

10 	 REAL PR(10)1RI(10) 

DIMENSION 	FST IMATE A 

***************************************************************** 



DATA 

 TS( (M) 	(MI3) FORmAT 
1 n> TNOUSTRIM WAGES 
2 .-c› MANUFACTURING WAGES 

HOUSING cOmPLFTIONs 
4 => PERONAL INrOMr 

DISPOSABLE INCOME 
C • 	 =:.> PARTICIPATION RATE TOTAL 

7 => PARTICIPATION RATE FEMALES 
=> UNFMPLOYMrNT PATE 

9 => INOUSTRIAL  INDEX 
10 => HOUSING COMPLETIONS (AVERAGES OF 4 PRFVTOUS QUARTERS) 
11 => HOUSING AVEPA1ES (SMOOTHED - FOURTH OEGREE POLYNOMIAL) 
12z..› PARTICIPATION RATES (SMOOTHED - FOURTH OEGREE Poty) 
13 2-- > UNEMPLOYMENT (SMOOTHED - SIXTH DEGREE POLYNOMIAL) 

N.-,p,o,sToP PY (3) 

SHIFT VAPTARLE 	(I3) FORMAT 

ONP"  OF THE  FOLLOWING: 
1) 	A(T.X) 	4 ROWÇ RY 49 COLUmNS IN (5F16) FORMAT 

. 	2) 	R(T) 	49 ELFmENTS IN (4E20.8) FORMAT 

U—APRAY 	13 ROWS BY R2 COLUMNS 
ROWS 1 F‘, 2 	(4F7.2) FORMAT 
Pows le 4 	5 	(417) FORMAT 
ROWS 6,7 	A 	(4F5.1) FORMAT 
POW  q 	(4F6.1) FORMAT 
ROW ln 	(4E9 0 2) FORMAT 
ROw 11 	(4E10.1) FORMAT 
ROw 12 (4F6.2) FORMAT 
ROW 11 (4E6.1) FORMAT 

RR RY 	(DF10.6) 

ALDHA RY 	(PF10.6) 

TITIE - 	(1A4) FORMAT 

*******************************e********************************.** 

11 	 INTEGER O'NmO,mBN,mRsTOP.sPmNP1,SFG,SEGS9mP1RN,M1RNmD.NPOm1emP192m 
12 	 INTFqFP N9MQQ,09R9STOQ 
13 	 QEAL Y(190)90(4949) 
14 	 REAL YY(1..4 9 ),UU(13.49) 
15 	 INTEr,FR yx,SFF0 
16 	 DIMENSION ISFL(4) 
17 	 nImrmSION SFL(7.13) 
IA 	 REAL ADSUM(35.9) 
19 	 INTEn, FR SHIFT 
20 	 nimEmsIoN IMONTH(4) 
21 	 DIMENSION TITLF(3) 
22 	 INTEr,ER COUNT 
23 	 COmMlN IX,SETO 
24 	 DATA /MONTH/gAPR g9gAULYgegOrT  ','JAN g/ 
2 5 	 DATA COUNT/0/ 
26 	 DATA SEL/ 1 INDU'OSTRT 1 OAL WIOAGES 9 0 9 9 	 9 



, FACT 0 0HRINt, 
IING 0 9 , cOmPte 
9 0NAt 9 9 ,  INC', 
0 0S4P 9 eeLe" 1 99 

9 YCIc"9 0 ATIOte 
0 PLOYee 1 MFNTte 
9 STRT.9•AL PI9 

@INC, , 9 1 AVER , 9 

91w:, QÇQAVERt, 
0 ICiPe9tATIOI, 
opLOYe9tMrNT , 9 

fr; WA' 
LrTI , 

 tOmE 
, NrOM , 

 eN  PA' 
 IN RA,  

e RATE 
tRonUi 
IAGF- St 
tAGES ,  
IN - 1 

- SI 

,eGES 
,, ONS 
9 ,  
9IF 
itTE 
,gTE 
,QE 
,tc.TIOt 

1 

• 59 

9 9 SM00 9 
 99 MOOT 9  

9 

e 	9 

199  

0 

9 

9 

• 90TAL  949  

• 9 FM4L 9  0 eFç 
• e 	9,9 
• 9M 	9,, 

99 	1,9 	 it e  

,9MQQT9,eHpfl  ' e  

•vHED ImooF06 , / 

a 9 

9 

9 

To 
Ft 

9, 
, 

9, 
, 

9„ 

it„ 

9, 
9, 

9„ 

*EXTENSION* 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 	• 
37 
3R 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 
51 
g2 
53 
54 
55 
56 
57 
58 
59 
60 
61 

9mANU 9 , 
9HOUSQ9 

# 9ERSg , 

truspgo 
QoARTvg 
gPAPTI, 
guNFmo, 
oNouti. 
tHOOSf, 
9HOUsq. 
9PART99 
QUNrme, 

(- C-1 
TX=0 
CALL TNPUT(1949,UUeyY) 
il=o 
nO 9n1 I=194q 
Y (1 eT)=YY(19i) 

901 CONTTNUE 
1 PFAO(Sq101)(ISEL(I),I=194) 
COUNT=0 
RFAO(59104) N,M,P9D9sTOP 
pEAO(s910?) SHIFT 
SFGS = 1 
SFG 	(M+1)*N+4 
no 6o 

J=ISFL(T) 

nn 
 " I1=19ST0P 

U ( I*I1)=UU(J9I1) 
6o 	 CONTINUE 

WPIT(6P49) 
WPITr(69113) SFGS9SE r; 
Nm0=m-D 
m8Nrtql.eN 
NPDmi=N+D-1 
SPMND1=STOP-N+1 
beiPN=MBN+N 
m1giNmO=m 9 1 9 N-0 
mP1s .-3 N=(m+1)*?*M 
m 9 SToP=N*STO9 
cONTTIquE 

•TF (-OUNT0F0.0) GO TO 94 
SF- GS = SFGS+SHIFT 
IF (ÇFGS+SFG-1.G .T.SToP-N4-1) GO 
WPITr(6q249) 
WPTTr(6,113) SEGS9SEG 

94 coNTTNUF 
CALL 	ESTA(N , N, P 9 0, ST 09 ,NMD9M9N.SEGS9SEG,NPOml,S 9NNDT.m1RNMn. 

&cOUNT,SHIFT,MPIBN,MPTR?N,MRST099PR,RT, 
KF2.F3. 	Y.U•ALPHA,ALDY,898T.RR,YARRAY.Y°ART9TYIDART*O4TAMX9 
UfflonATAMT , ART,U19UAPRAY•iPART,L,LT.PHS,AD,A$R19F19G19H19IPIV.AUX) 
COUNT 	COUNT + 1 

T.  90 

63 
64 
65 
66 
67 
68 
69 
70 

nO 9g I = 1.NN1) 
95 ADSUm(COUNT,I) = ADM 

(-AO To 93 
90  CONTTNUE 

PEA0(s92s() TITLE 
WRITg(6925?) TITLE 
WRITg(6.2s1) 
00 1 n 1 = 19m 



71 	 J = TSFL(T) 
72 	10 WPITr(69101)(SFL(K9J)9K=1 9 7) 
73 	 WRITr(69111) N9M9R9D9STOP9SFG*SHIET 
74 	 SrGS = —SHIFT + 1 
75 	 no 9es T = 19COHNT 
76 	 SrGS = SEGS + SHIET 
77 	 SrGF=SEGS+SFG+N-2 
78 	 Jv=INT((SR(S+1)/4)+S8 
79 	 KY=INT((SEGF+1)/4)+58 
80 	 Jm = mOD(5EGS94) + 1 
ql • 	Km = MO0(SEGE94) + 1 
82 	96 WRITr(69253) IMONTH(Jm),JY9IMONTH(KM)9KY,(ADSUM(19LL)9LL=19NM1)) 
83 	 PFAn(59102) N 
84 	 YE(N e r001) GO TO 1 
P5 	101 rORmAT(4T1) 
86 	102 FORm;T(Il) 
87 	103 FOPm ,\T(e-s-geT1897A4./) 
88 	104 FOPmf■ T(71) 
89 	111 r0RMT(10, 9 9 N = e,I2,1 	M = 0 9120 	P = 0 9129 0 	D = 0 .I 2 , 

0 	STOR = 0 029° 	SEGMENT LENGTH = veIP 9 0 	SHIFT  
90 	111 FORMAT( 0 0 9 0 START OF SEGMENT = °91P9///9 0  SEGMENT LENGTH = '912) 
91 	249 FORMAT( 1 1°91)(9////9 0  ESTImATION 0 .//) 
92 	251 FOPMf■ T(I0 0 0FACTORS HSU) : 0 ) 
93 	252 FoRmAT(flteeSUMMAPY nF AD: tq10X93A4e///) 
94 	253 r0PmAT(Q 0.44.1x0291 To 0 9A4,1X91295X99E11.6) 
95 

 
256 FOPMAT(3A4) 

96 	 STOP 
9 7 	 • END 

	

98 	 SU4RnUTIMF YNPUT(P9STOP9U,Y) 
***************************************************************** 
THIS ROUTINE-  READS (1) EITHER AM OR B(T) AND (2) THE u-APPAY. 
***************************************************************** 

	

99 	 INTrr,FR P,STOP 

	

100 	 PFAL U(11 9 STOP)9Y(19STOP) 

	

101 	 PEAL TEMP(52) 

	

102 	 DIMENSION -  VAP(13)9VE(3) 

	

103 	 DIMENSION ISFL(4) 

	

104 	 INTEGER cnoF9LL 

	

105 	 nATA VAR/e 	F792'9' 	E7.2 9 9° 	17 0 9 1 	17 0 9° 	17 0 9 1 	F 5 .11, 
F5•1 0 9° 	F 5 .1 0 .0 	F691°9 0 	F9.2 1 . 1  F10.3 1 , 9 	F602t, 

	

106 	 DATA VF/ 9 	(4 0 , 0 	v,e) 	f„,  

	

107 	 DATA CODE/0/ 
PFADpFADPFAOPFADREADPEADREADREADREADPFADREADREADFPADRFADREADRFAn 

C 	DEAn A(T.x) 

	

10 8 	no ln I = 19P 

	

10 9 	10 RE4D(59200)(Y(I,K)9K=19ST)P) 

	

110 	 LL=T^IT(( 5 0—STOP)/5) 

	

111 	 IF (I  L 9 F0.0) GO TO 100 

	

112 	 no 1^1 J=19LL 

	

113 	101 READ/59200) X 

	

114 	100 rONTI-NuE 

	

115 	 MM=4—P 

	

116 	 IF (mm.F0.0) GO TO go 

	

117 	 no 	I = 1,mm 

	

118 	 no RI K=1.10 

	

119 	80 READ(59200)X10(29)(3,X49X5 



120 	90 rONTTNUE 
121 	200 FORM;■ 1- (5E16.R) 

PEADPFADREADRFADREAW) EADREADREADREADRFADREADPEADEPADREADPFADREAO 

To PrAn 9(T) PFmOVF THE READ PLOCK ABOVE, AN () REMOVE THE C 
FP0m THE FOLLOWING rApos! 
PFA0(q,2oo)(Y(19I)91=1,51 - 0P) 
LL=TNITC(7-5T0P)/41 
TF (_L.F0.0) GO TO 100 
00 lnl J=1,LL 

C  101 PEAD(5200) x 
C 100 CONTTNUE 
C 200 FOPM -- (4F206P) 

**************************************************************.**** 
122 	 nO 2r; 1=1 9 13 
123 	 VE(2) = VAR(I) 
124 	 PEAD(5gVF)X19X29(U(I4K),K=1,STOP) 
125 	 L=INT((50—STOP)/4) 
126 	 IF 0 .E0.0) GO TO 70 
127 	 00 4n J=191_ 
1 2 8 	40 PEAD(59VF)X 
129 	70 IF (TF.) GO TO 20 
130 	 X = 10106 / 171,4 
131 	 DO Se J = 1,10 
132 	50 U(LL.J) =H(LL9J) * X 
133 	20 CONTTNUE 
134 	 PFTUPN 
135 	 END 

136 	 5U9RnUTINF EgTA(N,m9 P 9D9STOP,NMD,MP3N,SEGS,SFG,NPDM1.SPMNP1ÇM1RNmO. 
&COUNT,SHIFT,MPIBN9MPIB2N,MBSTOR.RR,RI9 
.S,E2.F19 	Y9J9ALPHAvALDY,R,A1,PR,YARRAY,YP4RTiTY2ART9D4TAMX, 
g.ARXgDATAMT9ARTeU1eUARRAY,JPART,L,LTeRHS,4D,A,P,E4G;H,TPIV,AUX) 

137 	 INTEc, FP NemgPçDeSTORGNMDO'IRN,SEGS*SEGeNPOM1,SPMNP1.M1PNMO 
13P 	 1'1\11- Er-FP MP1RNQMP152N4MBSTOP 
139 	 PEAL Y(1,gTOP)9U(4STOP) 
140 	 PFAL ALPHA(P),ALPY(STOP)qq(N),R1(NPDM1)oR8(D) 
141 	 REM_ YARPAY(SPMMPleN) , YPART(SEG,NMD),TYPART(SEG,N) 
142 	 REAL DATAMX(SEG9M1RNMO),AX(m1BNMO),DATAMT(SEG9MPPIN)9ART(MP1AN) 
143 	 PEAL U1(M9STOP)9UARRAY(ÇP\ANR19MRN),UPAPT(SEGORN) 
144 	 PEAL L(N,MMD)9LT(NMD0N),DR1S(SEG),AD(NMD) 
145 	 PEAL A(N)eR(MAN)9E(N,N),G(NIM),H(P9N) 
146 	 REAL F2(NeN)9E3(N.N) 
147 	 TNTEr.ER IPIV(mPIRN) 
148 	 REAL AUX(MP1R2N) 
149 	 PEAL PR(N),RI(N) 
1 5 0 	 INTE;ER fHIFT,COUNT,gEGE 
151 	 DIMENSION NVAP(10)9VF(3)0VE1(3) 
1 5 2 	 DATA NVAR/Q1 1 02.9 9 3e04+9 9 5 1 9 1 6•07 8 08e9 0 9 0 , 9 10 , / 
153 	 DATA VF/v(1X 09 9 	e0E13.P)'/ 
154 	 DATA VEl/e( 	990 	 e0F1006)// 

155 	 IF (rOUNT.NE00) GO TO 10 

READPEADREADPFADREADPFADREADREADRFADREADRFADREADREADREFAOREADREAD 
156 	 VF1(7)=NVAR(D) 
157 	 PFAn(54VF1) (nR(T),I=1,0) 
158 	 vF1(2)=NvAq(P) 
159 	 PEA0(q0/F1) (ALDHA(I),I=1,P) 

READPFADPEADRFADREADPFADREADREADREADREADREADREADREADREFADREADREAD 



1 6 0 	10 cONTYNUF 

161 	 no 3i 1--e-19mmn 
1 6 2 	11  
163 	 nO 32 T .,-- 14n 
164 	 J=N+1-T 
1 6 5 	32 	R(J)=88(T) 
166 	 R1(N1=1. 
167 	 oo 2c; I=lqn 
168 	 J=N-T 
169 	 RI(J)=RR(y) 
170 	25 	CONTINUE 
171 	 NMDmi=Nm0-1 
172 	 IF (mm0"110FO0n) GO TO 27 
173 	 nO 24 I=19NMDM1 
174 	 J=N+T 
175  
176  
177 	26 	CONTINUE 
178 	27 CONTYNUE 
179 	 NPMm1=N+Nm0-1 
180 	 CALL SHE1mX(NPm 1/411,A1,NMO.N91,LT) 
181 	 DO 34 T=1,Nm0 
182 	 nO 34 J=1,N 
183 	34 	L(J,T)=LT(I,J) 
184 	 nO 36 J=1,STOP 
185 	 sum=0. 
186 	 no  • q T=1,D 
187 	35 	 SUm=SUM+ALDHACI)*Y(I,J) 
188 	36 	ALPY(J)=SUM 
1 8 9 	 CALL SHETmX(STOP,ALPY,SPMNP1,N91,YARRAY) 

> 190 	 SFGESEGS 4-5E0-1 
1 9 1 	 I=O 
192 	 no 4i-  K=sr(2.59SFGE 
193  
1Q4 	 no 41 J=19N 
1 9 5 	41 	 TyPAPT(T,J)=yARAy(K,J) 
1Q6 	 CALL M1JLTM(SFG,N9NMO.TYPAT,L,YPART) 
197 	 nO 41 I=1 , gT0P 
1 9 8 	 nO 43 J=1011 
199  
200 	43 	 U100=1J(J,T) 
201. 	CALL SHETmX(MASTOP,U19SPMNP1.MBN,m9UARRAY) 
202 	 T=0 
203 	 nO 4 K=SEGS,SFGE 
204 	 T=1+1 
205 	 00 4q J=1,m8N 
206 	 UPART(I,J)=-UARAY(K,J) 
207 	45 	 CONTINUE 
208 	 cALL MULT(SEG,N, TY 0 ARTsg,RHS) 
209 	 T=0 
210 	 00 44 K=SEGq.SEGE 
211 	 T=I+1 
212 	 RHS(T)=-(RHS(I)+ALPY(K+N)) 
213 	46 	CONTINUE 
214 	 1=0 
215 	 00 4g K=SrGS,SEGE 
216 	 T=1+1 
217 	 nO 47 J=19NMO 
218 	47 	 0ATAmX(I,J)=YPART(I,J) 



21 	 IM 4R J=1,MHN 
?PO 	48 	 nATAMX(T,J+NMn)=UPART(T.J) 
221 	 CALL LLS 0 (DATAMX9PHSÇSEG011RNMD,1e4RX,IPTVo1 e F-10 oIEP9AUX) 
222 	 WPTTr(6,245) TrP 
223 

	

	245 F0PM4T(////,$ TFLAG = 9.'2, ,  me gwouLn RF 0 IF LFAST SOUARFS 
Fr 9  TS SUCCFSSFUL 1 9////) 
CHECw RE(TMS 

224 	 no 4Q T.1.Nmn 
225 	 An(I)=APX(I) 
226 	49 	CONTINUE 
227 	 CALL MULT(N,NMD9L9AD.A) 
228 	 no 5n Y=19N 
229 	50  
230 	 WPITr(69270) 
231 	 VF(21=NVAR(NMO) 
232 	 WPITF(6,VF) (An(I),I-1,Nmn) 
233 	 WPITc- (6e271) 
234 	 VF(21=NVAP(N) 
235 	 WPITc(69VF) (A(I),I=19N) 
236 	 11=SEGS+Nmn 
237 	 K=NMn 
238 	 no s> i=19mRN 
239 	 K=K+1 
240 	 P(T)=ARx(K). 
241 	52 	CONTINUE 
242 	 WPITc- (69272) 
743 	 VÇ- (2)=NVAR(M) 
244 	 WRITF(6*VF) (P(I)9I=1,M8N) 
245 	 no so isp.I.P 
246 	 • 1=0 
247 	 no 58 K=SFGS,SEGE 
248 	 I=1 4- 1 
24q 	 no 56 J=1,N 
250 	56 	 DATAMT(I,J)=TyPART(I,J) 
251 	 DO 57 J=10BN 
252 	57 	 DATANT(I,J+N)=.UPART(I.J) 
253 	 PHS(T)=Y(JJ9K) 
254 	58 	 CONTINUE 
255 	 CALL LLSO(DATAmT,RHS95EG,m 9 1RN,1,ART,IPIV,1.F-10 OFR9AUX) . 
2 5 6 	 no 59 T=I,N 
2 57 	59 	 H(JJ,I)=ART(I) 
258 	 NM1=^1-1 
25P 	 DO 62 J=leN 
260 	 no 61 T=1,Nm1 
261  
262 	61 	 IF (I.E0.J-1) F(I,J)=1. 
763 	62 	F(NJ)=A(J) 
264 	 no 64 
26 5 	 no 61 J=loN 
266 	 F3(I.J)=00 
267 	63 	 IF (T.EQ.J) F3(I,J)=1. 
268 	 DO 64 J=10,1 
769 	64 	 (3(I,J)=0. 
270 	 no 60 KK=I9N 
271 	 no 6s J=1,m 
272 	 Kl=iKK-1)*M+J 
7 73 	 00 68 I=1.N 
274 	 G(IÇJ)=G(19J)+F3(I+N)*R(K1) 
275 	68 	 CONTINUE 
276 	65 	 CONTINUE 



277 	 CALL mULT1(N9N9M9F9E39E2) 
278 	 no 67 T=19M 
279 	 no  6 7 J=19N 
280 	67 	 F3(T9J)=..F?(19J) 
281 	69 	CONTINUE 
282 	 WRITr(61121) 
2 8 3 	 VE(pIrt.NVAR(M) 
784 	 WRIT(69VF) 	((F(19J),J=19N)9I=19N) 
285 	 WRITr(69261) 
28 6 	VE(2)=NVAR(N) 

PUT c• IN uPPER HESSEmRERG FOpm 
287 	 DO  77 I=.19N 
288 	 no 77 J=19N 
289 	 F 7 (I,J)=F(.10) 
290 	77 	 CONTINUE 
291 	 CALL ATEIG(N9F29RR9RT9IRTV,N) 
292 	 WRITr- (69VF) (PR(I)911,M) 
293 	 WRITr(69VF) (RI(I)9I=19N) 
294 	 WRITr- (69122) 
295 	 VF(?)=NVAR(m) 
296 	 WRITr(69VF) 	((G(19J),J=19M),I=1,N) 
297 	 WPITr(69123) 
298 	 VF(7)=NVAR(N) 
299 	 WRITc- (69VF) 	((H(19J)9J=1,N)9I=1,P) 
300 	121 FORMAT(' '9'F IS') 
301 	122 EORMAT(' 1 9 1 G IS') 
302 	123 FORmAT(f 90H IS 9 ) 
303 	261 FORm -AT(///9$ FIGENVALUES ARE',//) 
304 	270 FORMAT(' 'ono IS') 
305 	271 FORM -AT(' 'OA IS') 
306 	272 FORMAT(' '9 1 R IS 1 ) 
307 	 RETUpm 
308 	 END 

309 	 SUARnUTINF 51-1FTMX(N9P9P9M9SHFT9A) 
310 	 INTFnER Nem,P 9 SHET 
311 	 REAL R(N),A(R 9 M) 
312 DO  11 I=1“)  
313 	 no In J=104 
314 	 A(T9J)=P(S 4IFT*(I-1)+J) 
315 	10 	 CONTINUE 
316 	 PFTUpM 
317 	 END 

318 	 SURRnUTINE MULTHAIJA,A9R9PROO) 
319 	 INTFr;ER IA9JA 
320 	 RF.AL A(IA,JA)913(JA),PROD(IA) 
321 	 nO 1 I=19IA 
32? 	 glim=09 
323 	 oo 2 J=19JA 
324 	2 	 SUM=SUM+A(T,J)*8(J) 
325 	 PROn(I)=SUM 
326 	1 	CONTINUE 
327 	 PFTUPN 
328 	 END 

329 	 SURRnUTINE MU1T1(MeN9P9A9q9C) 
310 	 INTEr;ER M,N 9 P 
331 	 REAL A(M9N),B(N,R),C(m9P) 
332 	 DO 1  I=19m 



133 	 no 10 K=19P 
314 	 sum=0 
335 	 00 g J=1,N 
336 	g 	 SUM=SUM+A(I,J)*R(J,K) 
337 	10 	 C(I,K)=SUM 
319 	 PFTLIQN 
339 	 ENn 

	

340 	 sURRnUTINF LLSO(A.R,m,N,L,X,IPIV,FPS,IFR,AUX) 

	

341 	 nImENgION A(1),R(1),X(1),IPIV(1),AUX(1) 

EPRO0  TEST 

	

342 	 IE(m-N)30e1e1 

GENFpATIoN OF INITIAL VECTOR S(K) (K=192 	N) IN ST0R4GF 
C 	LOCATIONS  AUX(K) (K=112....,N) 

	

343 	1 PIV=n. 

	

344 	 TENn-z0 

	

345 	 nO 4 K=1,M 

	

346 	 IPIv(K)=K 

	

347 	 H=0. 

	

14R 	 YST=TEND+1 

	

349 	 IENO-,YEND4-m 

	

350 	 00 2 T=IST.IENn 

	

351 	2 H=H+A(I)*A(I) 

	

.35? 	 AUXO‹)=H 

	

353 	 IF(H....p1v)494+3 

	

354 	3 RIV=t4 

	

355 	 KPIVrcK 

	

356 	4 CONTTNUF 

FRROP TEST 

	

357 	 IF(PTV)31,3195 

DEFINE TOL rRANCE FOR CHFC<ING RANK OF A 

	

358 	S sIG=q0PT(PIV) 

	

359 	 TOL=çYG*ARS(FPS) 

DECOmPoSTTTON LO0P 

	

360 	 Lm=L*m 

	

361 	 IST=-m 

	

362 	 nO 21 K-.=1*N 

	

363 	 IST=TST+m+1 

	

364 	 TFN0=IST+M-K 

	

365 	 I=KPTV-K 

	

366 	 IF(I)P,8,6 

INTEDrHANnF K-TH COLUMN Or A WITH KPIV-TH IN CASE KRIV..U.K 

	

367 	6 H=AUv(K) 

	

368 	 AUX(w)=AUX(KPIV) 

	

36 9 	 AUX(PIV)=H 

	

370 	 ID=I*m 

	

371 	 nO 7 I=IST,IENO 

	

372 	 J=I+Tn 

	

373 	 H=A(T) 

	

374 	 A(T)=A(J) 

	

375 	7 A(J)1-1 



COMPIITATION OF PAPAMPTEP SIC,  

	

176 	 IF(K-1)11,11.9 

	

177 	q  ç(3=
378 	 no In I=YST,IFND 

	

379 	10 SIG=sIG+A(T)*A(I) 

	

380 	 SIG=q0PT(SIG) 

TEST ON SINGULARITY 

	

381 	 IF(STG-TOL)32,32911 

GENFDATE rn9RFcT SIGN OF DARAmETER SIG 

	

3 8 2 	11 H=A(TST) 

	

383 	 IF(H)12911913 

	

384 	12 STG=-STG 

SAVF INTFPCHANGE INFORMATION 

GENEDATION OF VECTOR UK IN K-TH COLUMN OF MATRIX A AND OF 
PARAf4ETEP RETA 

	

385 	13 IPIV(KPIV)=IPIV(K) 

	

386 	 IPIV(K)=KRTV 

	

387 	 RETA=H+SIG 

	

388 	 A(IST)=RETA 

	

389 	 RETAr.fl./(SIG*RFTA) 

	

3 9 0 	 J=N+1< 

	

391 	 AUX( 1)=-sTG 

	

392 	 IF(K-N)14919.19 

C . 	TRAW:FORmATION OF mATRIX A 

	

393 	14 PIV=10 

	

394 	 ID=0 

	

395 	 JST=K-4.1 

	

396 	 KPTVJcT  

	

397 	 00 1D J=JsT,N 

	

198 	 TD=In+m 

	

399 	 H=0. 

	

400 	 00 1s I=IST.IFND 
401 

	

402 	15 H=H+A(I)*A(II) 

	

403 	 H=8FTA*H 

	

404 	nO 14 T=IST,IEND 
405 

	

406 	16 A(II)=A(II)-A(I)*H 

UPDATING OF ELEMENT S(J) STORED IN LOCATION AUX(J) 

	

407 	 II=IcT+ID 

	

408 	 H=AUY(J)-A(II)*A(II) 

	

409 	 AUX( I)=H 

	

410 	 IF(H-RIV)18,18917 

	

411 	17 Div=k4 

	

412 	 KPIV=J. 

	

413 	1 8  CONTTNUF 

TRANcFORmATION OF RIGHT HAND SIDE MATRIX R 

	

414 	19 00 2i-  J=K.LM,M • 

	

415 	 H=0. 

	

416 	 TENO,-J-4-m-K 

	

417 	 II=IT 

	

418 	nO 2n I=J9TENn 

	

419 	H=1-44.(II)*R(I) 



420 	20 IT=TT+1 
421 	 H=RFTA*H 	• 
42? 	 II=IÇT 
423 	no 2  T=J.TFNn 
424  
425 	21 II=IT+1 

Fie nE DFrOmPOSITION LOoP 

RACK SURSTITUTION ANn  BAC<  INTERCHANGE 
426 	 TFP=n 
427 	 T=N 
42R 	 LN=L*N 
429 	 PIV=10/AUx(2*N) 
430 	no 	K=N.LN9N 
431 	 X(K)PTV*5(T) 
432 	2? I=1,4-A 
433 	 IF(N-1)2692 6 ,23 
434 	23 J5T=(N-1)*m+N 
435 	 DO ?5 J=p9N 
436 	 jST=tST-M-1 
437  
438 	• 	PD/=i./AUX(K) 
439 	 KST=K-N 
440 	 In=InIv(KST)-KST 
441 	 TST=2-J 
442 	 nO 25 K=1,L 
443 	 H=R(rST) 
444 	 IST=TST+N 
445 	 IEND-rIST+J-2 
446 	 IT=JqT 
447 	 nO 24 I=IST.ÏFND 
448 	 IT=IT+M 
449 	24 H=H-A(II)*x(I) 
450 	 I=TST-1 
451 	 TI=I4yn 
45? 	 X(I)=x(II) 
453 	 X(II)=PIV*H 
454 	25 KST=KST+M 

COMPUTATION OF LEAST SQUARES 
455 	26 TST=u+1 
456 	 TENn,.() 
457 	 no 2n J=1,L 
458 	 TENnIEND+m 
459 	 H=0. 
460 	 TF(m-N)2P,29,27 
461 	27 nO 2q T=IST,IEND 
46? 	28 H=H+5(I)*R(I) 
463 	 TST=TsT+m 
464 	29 AUX( 1)=H 
465 	 RFTUPN 

FRROP RETURN IN CASE M LESS THAN N 
466 	30  T ER=-2 
467 	 PFTUPN 

ERROP RETURN IN CASE OF ZERO -MATPIX A 
468 	31  TER-1  



487 

488 
489 
490 

R=0.0 
s=n,ri 

PnOTS OF THE LOWER MAIV 2 BY  2  SUBmATRIX 

LAST TWO SUBDIAGONAL FIEMENTS AT THE PREVIOUS ITERATION 

PAM=o.0 
PAN1 0 .0 

469 	 PFTUPN 

ERROP RETURN IN CASE OF PAN< OF MATRIX A LESS THAN N 
470 	32 IFPn.w-1 
471 	 RFTO0N 
472 	 ENo 

473 	 SURRIUTINF ATEIG(m,A,RR,RI,IANA,IA) 
474 	 DIMENSION  4 (1) , RR(1) , RI(1),PRR(2),PRI(2),IANA(1) 
475 	 INTEr,ER P+P1e0 

476 
477 	 F6=1 0 0E-6 
478 	 F10=î00E-10 
479 	 DELTA=0.05 
480 	 mAXTT=30 

CS  
INITIALIZATION 

4 8 1 	 N=M 
482 	20 N1=N-1 
483 	 IN=NÎ*IA 
484 	 NN=IN+N 
485 	 IF(Ni) 30,1300,30 
4 8 6 	30 NP=N+1 

ITERATION COUNTER 

TT=0 

PnOTS OF THE 2ND ORDER MAIN SU5MATRIX AT THE PREVIOUS 
ITERATION 

00 4,-.■ 1=1,2 
PPR(T)=0,0 

40 RRI(T)=0.0 

491 
492 

OrIGIN SHIFT 

495 	 Np=N1-1 
496 	 IN1=IN—IA 
497 	 NN1=TN1+N 
498 	 N1N=TN+N1 
499 	 N1N1=TN1+N1 
500 	60 T=A(M1N1)-4(NN) 
501 	 U=T*T 
502 	 V=4.n*A(M1N)* 4 (NN1) 
503 	 IF(AnS(V)—U*E7) 100,100,65 
504 	65 T=U+v 
505 	 IF(AnS(T)—AMAX1(U,48S(V))*E6) 67,67,68 

494 494 
493 493 



506 	67 T=0.n 
507 	68  H=(A(N1N1)->A(NN))/2. 0  
508 	 v=S0QT(ARS(T))/2.0 
909 	 TF(T)140.70.70 
510 	70 yr(u) 80.75,75 
511 	75 RR(N1)=U+V 
512 	 RR(m1=1i-V 
513 	 GO Tn 130 
514 	80 RP(N1)=U-V 
515 	 PR(N1=U+V 
516 	 GO Tn 130 
517 	100 TF(1'1120.110,110 
518 	110 RR(N1)=A(N1N1) 
519 	 RR(N)=A(NN) 
520 	 (;() Tn 130 
521 	120 RP(Ni7)=A(MN) 
522 	 PR(N)=A(N1M1) 
523 	130 PT(N)=0.0 
524 	 pytmi)=0.0 
525 	 GO Tn 160 
526 	140 PR(N1)=U 
527 	 RR(N)=U 
528 	 RI(M1)=V 
529 	 RI(N)=-V 
530 	160 IF(KP>)128091280,180 

TrSTS OF CONVERGECE 

531 	1 80 N1N2N1N1-T 4  
532 	 RmOO=RR(N1)*RR(N1)+RT(N1)*RI(NI) 
533 	 ERS=f7 10*SORT(RM0D) 
534 	 IF(4LIS(A(N1N2))-ERS)1280,1280.240 
535 	240 TF(ActS(A(3N1))-E10*AGS(A(\JN))) 110091300,250 
536 	250 IF(APS(PAM1 - A(M1N2))-ABS(A(N1N2))*E6) 1240.1240.260 
537 	260 IF(AnS(PAN-A(NN1))-ARS(A(AIN1))*F6)1240,1240.300 
538 	300 IF(IT-mAxTT) 320.1240,1240 

CnMPUTF THE SHIFT 

539 	320 J=1 
540 	 n0 34,0 T=1.2 
541 
542 	 IF(AqS(RR(K) - PRR(I))+ABS(RI(K)-RRI(I))-DELTA*(ABS(RR(K)) 

+AqS(RT(K)))) 340.360.360 
543 	340 j=j+r 
544 	360 CONTTNUE 

• 	545 	 GO Tn (440,460,460,4q0),J 
546 	440 R=0.0 
547  
548 	 GO Tn 500 
549 	460 J..=-1\14-2-J 
550 	 R=PR(J)*PP(J) 
551 	 5=RR(J)+RP(J) 
552 	 GO Tn 500 
5 5 3* 	480 R=RR(N)*PR(N1)-RI(N)*RI(N1) 
554 	 Ç=RR(m)+RP(N1) 

SAVE THE LAST TWO SUBDIAGONAL TERMS AND THE ROOTS OF THE 
SuRmATRIX BEFORE TTERATION 
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555 	500 PAN=A(NN1) 
556 	 Rel1rzA(N1N2) 
557 	 On 520 I=1+? 
558 	 K=NP-T 
559 	 PRR(T)=PR(K) 
560 	520 PRI(T)=PT(K) 

Sr- ARCH FOR A PARTITION OF THF mATRIX, DEFINED RY P iovn 

561 	 P=N2 
562 	 TE(N-3)600.600,525 
563 	525 	YPI=NIN2 
564 	 no 5nn J=20N2 
565 	 IPI=TPI-IA-1 
566 	 IF(ARS(A(IPI)).-EPS) 400,600,530 
567 	530 TPIP=IPI4.TA 
568 	 TPIR3=TRIP4.TA 
569 	 0=A(TPIP)*(A(IPIP)-S)+A(IPIP?)*A(TPIP+1)+R 
570 	 TF(0)540,5609540 
571 	540 IF(AnSiA(IPI)*A(IPIR+1))*(ARS(A(IPIP)+ACIPIP2 4.1)-S)+ARS(A(IPIP? 

1 )) -ARS(D)*EPS) 620,620,560 
572 	560 P=N1-J 
573 	580 CONTTNUE 
574 	600 0=P 
575 	 10 To 680 
576 	620 P1=P-1 
577 	 0=P 
578 	 no 6A0 ît,--24P1 
579 	 IBT=TBI-IA-1 

r 	*************************************************************** 

580 	 IF (IPIeLE.0) GO TO 480 

THIS CARI)  WAS INSERTED TO MAKE PROGRAM RUN - 

r 
WHILE NO ANALYSIS HAS BEEN DONE TO DETERMINE IF THIS mODIFICATI 
IS TLIF APPROPRIATE ONE, THE FIGFNVALUES OBTAINED SFFm RFASONARL 

r.  
*************************************************************** 

581 	 IF(ApS(A(IPI))-EPS)6 8 0,680,660 
582 	660 0=Q-i 

OP DOUBLE ITERATInN 

583 	680  II=(c-1)*TA+P 
584 	 00 1220 I=PQN1 
5 8 5 	 II1=TI-IA 
586 	 IIP=TI+IA 

587 	 IF(I-P)720,700 , 720 
588 	700 IPI=TI4.1 
589 	 pip=1IB4.1 

ImITIALUATION OF THE TRANSFORMATION 

5 9 0 	 01=4(II)*(A(II)-S)+A(TIP)*A(IPI)+R 
591 	 G2=4(IPI)*(A(IPIP)+ 4(II)-5) 
592 	 G3=4(IPI)*4(IPIP+1) 
593 	 4(IPT+1)=0.0 
594 	 GO To 780 
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59 5 	720 G1=A(TI1) 
S96 	 G2=A(IT1 4.1) 
597 	 IF(T-N2)7409740.760 
S98 	740 G3=A(II1+?) 
S99 	 GO Tn 780 
600 	760 G3=0.0 
601 	780 CAP=q0RT( ( l*G1 4 C/2*G2+G3*G3) 
602 	 IF(CP)800. ,860,800 
603 	800 IF(G1)8209840,840 
604 	R20 CAP=-CAP 
60S 	R40 T=G1+CAP 
606 	 PSIl-zG2/T 
607 	 PSI2=G3/T 
608 	 ALPH6=2.0/(1.0+SI1*c) SI1+DSIp*P5I2) 
609 	 GO Tr) RRO 
610 	R 60 .ALP4A=. 2,0 
611 	 PST10.0 
612 	 PST2=000 
613 	880 IF(1-0)900,960.900 
614 	900 IF(I-P)9209940,920 
615 	920 A(II1)= - CAP 
616 	 GO Tn 960 
617 	940 A(II)-A(III) 

PnW OPFRATTOM 

618 	960 IJ=IT 
619 	 nO 1A40 J=I.N 
620 	 T=PST1*A(IJ+1) 
621 	 IF(I-m1)9R091000,1000 
622 	980 TP2J.“,14-2 
623 	 T=T+DSI2*A(TP2J) 
624 	1000 ETA=id_PHA*(T+A(IJ)) 
625 	 A(IJI=A(IJ)-FTA 
626 	 4 (TJ+1)= 4 (TJ+1)-PSI1*ETA 
627 	 Ir(1-N1)102091040,1040 
628 	1020 A(TP2J)=A(TP?J)-P5IP*FTA 
629 	1040 TJ=I1+14 

CnLUMN OPEPATION 

630 	 IF(1-N1)1080+1060,1060 
631 	1060 K=N 
632 	 GO Tn 1100 
633 	1080 K=T+ -, 
634 	1100 IP=TTP-T 
635 	 nO ii80 J=OOK 
636 	 JIP=TP+J 
637 	 JI=JTP-IA 
638 	 T=PST1*4(JTP) 
639 	 1F(T-N1)1120,1140,1140 
640 	1120 JIP2-2cJIP+14 
641 	 T=T+ 2 2*A(JIP2) 
642 	1140 FTA=ALPHA*(T+A(JT)) 
643 	 A(JT)=A(JT)-ETA 
644 	 A(j/o)=A(JIP)-FTA*PST1 
645 	 IF(I-N1)1160,1180911q0 
646 	1160 A(JT 02)=4(JIP2)-ETA"SI2 
647 	1180 CONTTNUE 
648 	 IF(T-N2)12009122091220 



649 	1200 JI=TT+3 
650 	 J1P=AT4, TA 
651 	 JIP2-:JTP-e-TA 
652 	 FTA=ALPHA*PSI?*A(JIP) 
653 	 A(JT)=-FTA 
654 	 A(Jic)-e-FTA*RST1 
655 	 A(JTn2)=A(JIR?)-FTA"S12 
656 	1220 TI=TTR+1 
657 	 TT=IT+1 
658 	 GO To 60 

FmD OF TTEPATION 

659 	1240 IF(AqS(A(MN1))-ARS(A(N1N2))) 1300,12P091280 

TWO EIGFNVALUES  HAVE  RrEN FOUND 
r 

660 	12R0 TAN(N)0 
661 	 TANA(N1)=2 
66 2 	 N=N? 
6 6 3 	 TFM, 11400,1400920 

ONF FTGFNVALUE HAS RFFq FOUND 

664 	1300 PR(N)=A(NM) 
665 	 PI(Nh=0.0 
666 	 TANA(N)=1 
6 6 7 	 IF(Ni)1400,140091320 
6 6 8 	132 0  N=N1 
669 	 GO Tn 20 
670 	1400 PFTUnN 
671 	 END 



-0.27731179 
- 0.1 8 058505 
- 0.15926373 
- 0.09215990 
0.11514029 

-0.07496391 
.-0.60085901 
-0.77606159 
-0.19938367 
-0.72000150 
0002763786 
0.02692328 

-0.03447072 
-0.11071982 
0.00720430 
0.17380530 
0.14122446 

-0.02644243 
-0.25921183 
-0.08319018 
0.04269781 
0.00802581 

-0.07732280 
0.05160645 
0.01259662 
0.07883455 
0.00694659 

-0.03574564 
0005947799 
0.00996362 
0.04058059 

-0.02149932 
0.02259894 
0.00681650 
0005248114 
0.01215791 

-0.00934579 
0.03597661 
0.00921601 

-0.08468901 

-0.26457390 
- 0.16406074 
-0.17298921 
-0.01667949 
0.11143077 

-0.15358941 
-0.70824066 
-0.6772054? 
-0.42105907 
-0.72491703 
0.03099923 
0.02179549 

-0.06319349 
-0.11516316 
0.03866480 
0.11455337 
0.13268773 

-0.1012001 9  
-0.24031051 
-0.10316569 
0.04930801 

-0.01671187 
-0.05490357 
0.04781366 
0.01598688 
0.08465734 

-0.01598599 
-0.01907552 
0.06881530 

-0.03148906 
0.02648697 

-0.01962205 
0.02306442 
0.01106350 
0.05897180 

--0.00357535 
-0.00129494 
0.04096780 

-0.01100128 
-0.08215755 

-0.24528391 
-0.15376360 
-0.18314999 
0.05826947 
0.07609967 

-0.25198907 
-0.79264999 
-.0.56721416 
-0.47894447 

0.01214338 
0.01441395 

-0.09317694 
-0.08990646 
0.06681054 
0.14171794 
0.11581598 

-.0.17215925 
-0.20267024 

0.05023997 
-0.04347976 
•-0.02055065 
0.01664211 
0.02652624 
0.07664478 

-0.03347715 
0.00192261 
0.06994065 

0.0090837 
-0.01062232 
0.01829267 
0.01 9 99614 
0.05790102 

-0.01300617 
0.00 9 13207 
0.04171499 

*-0.01137056 

591WW 
591WW 
60TWW 
61IWW 

****************************************************************** 

DATA F(IR 
PROGPAM 4.5 : TNOUT 

***********************************>****************************** 
-0.76758019 
-0.72331243 
-0.14872370 
-0.17028405 
0.11464625 
0.03526214 

-0.16448988 
-0.84021198 
-0.47781065 
-0.56620556 
0.01018497 
0.01188454 
0.00153906 

-0.11965344 
- 0 .05995082 
0.09030554 
0.14 5 28152 
0.08616112 

-0.22729059 
-0.15233905 

	

0.02541859 	0.01165331 

	

0.04304565 	0.02846297 
-0.06670222 	-0.08008723 

	

0.01520818 	0.04184518 

	

0.02414793 	0.01557659 

	

0.04389273 	0.06328092 

	

0.05781031 	0.01298518 
-0.04168523 	-0,04476957 

	

0.02192956 	0.04384023 

	

0.06103661 	0.04125822 

	

0.03256336 	0.04479571 

	

-0.00595651 	-0.01654750 

	

0.00220720 	0.01467714 

	

0.01178418 	0.00703945 

	

0.02047013 	0.04159320 

	

0.04738817 	0.01064277 
-0.01634464 	-0.01474107 

	

0.01847001 	0.02805166 

	

0.03690593 	0.02570913 
-0.05593895 	-0.0 7441062 

69.25 70.35 70.76 71.13 
77.34 73.26 73,7A 74.66 
75.13 75.98 76.2P 76.60 
76.99 78.12 78.32  79.07 

-0,p7968079 
-0.20104147 
-0.15065306 
- 0.1 5 0 0 3535 
0.11 996615 

-0,01155276 
-0.4 9 135636 
-0.83705162 
-0.41595746 
-0.65682779 
0.02103964 
0.03021540 

-0.01227416 
-0.11265535 
-0.02589342 
0.10917901 
0.14514990 
0.03927506 

-0.25599494 
-0.10604743 
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79.39 80.20 80.97 81.63 	 621WW 

	

82.01 81.51 83.3 	84.54 	 61IWW 

	

Rq.04 86.19 86.56 88.13 	 641WW 

	

89.07 90,32 90.9 	91.56 	 65TwW 

	

91.71 95.90 96.97 99.43 	 661WW 

	

99,57 102.32 103.35 105.10 	 67/ww 

	

106.11 108,95 109.98 112.90 	 681WW 

	

114.02 116.43 118.2 1 120.71 	 • 	691WW 

	

123.08 125.53 127.02 130,23 	 70IWW 

	

71.61 72.92 72.62 73.36 	 S8MWW 

	

75.16 75.69  75.5s 77.07 	 59MWW 

	

77.90 78.40 78.18 78.95 	 604WW 

	

79.65 80.95 80,34. 81,78 	 61mww 

	

82.29 83.11 83.11 84,14 	 62MWW 

	

85.12 86.72 85,3^ 88.23 	 63MWW 

	

89,56 90,39 89.81 91.89 	 64mWW 

	

93,18 94.88 93.59 97.1 0 	 6qmWW 

	

97.68 99.90 99.24 102. 8 6 	 66MWw 

	

103.06 106.05 106.12 109.32 	 67MWW 

	

110.33 114.33 113.20 118.0 8 	 68MWW 

	

119.47 121.84 122.18 125.93 	 69MWW 

	

129.28 111.43 131.81 135.72 	 70MWW 

	

26315 31993 37698 50680 	 S8DUC 

	

24697 38254 3738 -D 45118 	 519DUC 

	

28783 28747 31091 35136 	 6ADUC 

	

22835 24594 12981 35198 	 61OUC 

	

26776 25698 3450q 3 9 700 	 6.2DUC 

	

25093 30094 3539R 37606 	 63DUC 

	

44385 32050 15337 39191 	 64011C 

	

43762 16850 34710 37706 	 65DUC 

	

15964 47614 3958A 39028 	 66DUC 

	

30003 35552 1760 .0 46087 	 67DUC 

	

35212 40442 43862 51477 	 68DUC 

	

37651 52553 5001i 55611 	 69DUC 

	

37127 44019 47968 46713 	 70MIC 

	

23892 24340. 2456a 24960 	 58TPT 

	

25424 26060 2602a 26252 	 59TPT 

	

27096 27216 27472 27860 	 60TPT 

	

27636 28084 2887A 29176 	 61TPT 

	

30224 30864 10752 31428 	 62TP1 

	

31688 32932 3318 ,. 33936 	 61TPT 

	

34520 34632 35384 36076 	 64TP1 

	

37996 17872 3947 6 40264 	 65TPT 

	

41888 42392 43412 44560 	 66TP1 

	

46040 46828 '4745A 48484 	 67TPT 

	

49412 51024 52368 53692 	 68TPT 

	

54500 60568 62568 63624 	 69TP1 

	

64688 65428 66344 67940 	 70TPT 

	

22060 22652 22784 23088 	 58PDT 

	

23468 24016  23876 24048 	 59Pni 



24780 24832 2512n 2547? 	 60PnT 
25524 25576 ?630n ?EAU 	 eoPnT 
27584 28188 27997 28624 	 ApPnT 
28828 30156 3024n 10848 	 AlPnT 
11324 11236 31884 32456 	 64Pn1 
14196 34020 35544 36200 	 65PPT 
17632  3 184 3880g 39692 	 66Pni 
40508 4184 8  4191A 42564 	 67Phi 
43000 44788 4565 .7.  46416 	 68PIIT 
46932 49816 5148 -i,  5198R 	 69Pni 
53008 52816 5365A 54900 	 70Pni 

	

54.0 54.1 53.8 53. 9 	 5RPPT 

	

51.9 53.8 53.7 53.8 	 59PRT 

	

54.0 54.1 51.8 54.5 	 6OPPT 

	

54.5 54.6 53.9 53.8 	 61PPT 

	

53.8  94.8  53.9 53.4 	 62PRT 

	

53.6 53.6 53.9 54.2 	 61PPT 

	

54.2 54.n 54.1 54.0 	 64PPT 

	

54.2 54.1 54.4 54.3 	 65PRT 

	

54.7 55.0 55.0 55.5 	 66PPT 

	

55.3 55.? 55.7 55.0 	 67PPT 

	

55.2 55.2 55.5 55.8 	 68PPT 

	

56.1 56.1 55.6 55.4 	 69PP1 

	

5 5 • 3 55.7 55.8 55.9 	 70PRT 

	

25.9 26.5 26.4 26.6 	 SRPRF 

	

26.4 26.6 26.7 26.9 	 59PRF 

	

27.3 27.1 27.5 28.5 	 60PRF 

	

28.8 29.n 28..6 28.4 	 61PRF 

	

2.8.8 29.n 29.2 28.9 	 62PPT 

	

28.8 28.8 29.8 10.5 	 61PRF 

	

10,4 30.4 30.3 30.5 	 64PPF 

	

10.9 31.4 31.4 11.5 	 65PPF 

	

12.1 32.6 32.8 13.1 	 66PPF 

	

33.2 33.5 34.1 33.5 	 67PRF 

	

34.0  33.8  34.3 14.9 	 ARPPF 

	

35.? 35.8 35.1 15.1 	 69PPF 

	

34.9 35.7 35.7 35.6 	 70PRF 

	

6.5 6.9 7.5 7.5 	 59UFR 

	

6.5 5.8 5.5 5.5 	 5911FP 

	

6.1 6.8 7.1 7.6 	 60UFR 

	

7.6 7.6 7.2 6.5 	 6111FR 

	

6.0 5.9 6.0 5.7 	 62UFP 

	

5.9 5.7 5.4 5.2 	 6111FP 

	

4.9 4.9 4.6 4.9 	 64UFP 

	

4.2 4.4 3.9 3.1 	 6511FR 

	

3.7 3.4 3.7 3.4 	 66UFP 
1.8 4.1 	4.0 4.1 	 671JFP 

	

4.6 4.8 5.1 4.6 	 6811FR 

	

4.6 4.6 4.6 4.9 	 69UFR 

	

4.8 5.8 6.6 6.2 	 70UrP 



1 5 0. 8  151.3 152.0 15?.4 	 SATIP 
159.6 166.? 1640 0  171.1 	 591TP 
171.5 164.3 168.0 166.3 	 60ITP 

	

95.9 90.9 101.6 1n1.4 	 61TTP 
105.2 107.6 110.2 109.9 	 62TIP 
111. 5  111.9 115.9 11Q.5 	 61ITP 
121.2 125.9 127.7 129.7 	 64 11 P 
133.1 134.4 130.2.142.1 	 65 11 P 
144.9 145.4 145.7 148.0 	 6ATIP 
147.9 150.1 151.9 151.4 	 67ITP 
155.1 160.9 163.7 16 0 .1 	 68 11 P 
171.7 172.1 172.5 174.0 	 69 11 P 
177.0 174.7 174.0 174.6 	 70ITP 

32002.00 36671.50 	 5AnUe 
16267.00 17832.25 37753.25 16417.75 	 59nUA 
17439.25 35062.50 11409.75 30939.25 	 60nU4 
29452.25 20414.00 20006.50 28902.00 	 6inuA 
29887.25 30161.25 3n545.00 31670.50 	 6211UA 
31249.75 12349.75 32571.25  32047.75 	 63nUA 
36070.75 17159.75 17344.50 37740.75 	 64nuA 
17585.00 18705.00 10610.50 30259.25 	 65nUA 
1630 9 .75 39000.75 40217.50 40548.00 	 66 1)UA 
39057.75 36042.25 35545.75 37110.50 	. 	 67nue 
18612.75 19935.25 41400.7 5  4?748.25 	 69nUA 
41150.00 46185.75 47923.00 40956.50 	 69DUA 
40025.50 46692.00 46101.25 	 70nue 

30134.272 36850.172 	 501-14 
15739.444 34709.600 13980.659 33325.067 	 59H 4  
32787.711 32366.225 12050.300 31830.382 	 60HA 
31697.124 31642.457 11657.585 31734.990 	 61HA 
31867.43 2  32048.145 32270.841 32529.705 	 62HA 
12819.404 33115.076 13472.137 33927.202 	 63HA 
34196.479 34576.972 34966.2 0 5 35362.416 	 64HA 
35763.817 36169.50? 16570.035 16991.742 	 65HA 
37408.601 37930.269 10250.078 38693.010 	 66HA 
39139.83? 39598.822 40074.047 40569.220 	 67HA 
41008.532 41616.649 4221 0 .714 42840.347 	 60114 
43507.644 44227.176 45005.993 45851.618 	 69HA 
46772.05 2  47775.774 48871.737 	 70HA 

	

53.66 51.78 	 5APP.  
51.07 53.94 53.99 54.02 	 59PP 
54.04 54.04 54.03 54.02 	 60PP 
54.00 53.98 53.96 51.94 	 61PP 
51.92 53.90 53.09 51.09 	 62PP 
53.09 53.91 53.93 51.96 	 63PP 
51.99 54.04 54.10 54.1 7 	 64PP 
54.24 54.33 54.42 54.52 	 65PP 
54.61 54.74 54.05 54.97 	 66P 9  
55.08 55.20 55.31 55.42 	 67PP 
55.51 55.60 55.68 55.74 	 60PP 



	

q.78 55 0 80 55.79 5.76 	 6,9PP 
5q.69 55.59 55.45 	 7 0 P 1 ? 

	

7.671 6.849 	 58UP 
6 .370 6.145 6.102 6.178 	 59up 
6.123 6.497 6,670 6.817 	 AnuP 
6 .924 6,978 6.976 6.916 	 61UP 
6.800 6.615 6.426 6.184 	 () 2up 
5 . 9 1 7  5.635 5.349 5.068 	 61uP 
4.801 4.555 4.336 4.151 	 64uP 
4.001 3.890 3.816 1.780 	 65UP 
1.777 3.804 3.856 1.927 	 66UP 
4.010 4.100 4.189 4.275 	 67UP 
4.352 4.419 4.478 4.533 	 68UR 
4.595 4.676 4.797 4.985 	 69UP 
5.276 5.714 6.353 	 70UP 
7.  
5 2 1  349  
1 	 • 

-3. 	3. 	-1. 
1 . 

1(T) USEn 
1 
78  
F, 2 1 	349  
1 

-3. 	3. 	-1. 
1 . 
HT) USEn 

o  



PR1GRAm CHANGE CARDS AND DATA FOR RJNNING 	EXTENDFD IN 
PROGRAM 4.5 	INOUT 

****************************************************************** 

REAnPEADRFADREADRFADPEADREADREADREAIREADRFAORFAnFRADREADREADPFAO 

REAn R(T) 

REAn(,200) (Y(1,T),T.i.sroP) 
LL=INT((52-ST00)/4) 
IF (LL.F0.0) Gn TO 100 
DO 101 J=1,LL 

101 RFAn(5,200) X 
100 CONTINUE 
200 FOPmAT(4F20.8) 

READPEADREADREADREADRFAOREADREADREADREADREADREADERAOREADPEADPFAD 
****************************************************************** 
TO READ A(T,X) REMOVE THE READ BLOCK AROVE, AND REMOVE C FROM 
THE FOLLOWING rAPDS: 
DO 10 I=1,P 

10 REAn(5.200)(YjT.K),K=1.STOP) 
LL=TNT((50-STOP)/5) 
IF (LL.E0.0) Gn TO 100 
DO 101 J=1,LL 

101 REAn(5.200) X 
100 CONTINUE 

mM=4-P 
IF (mm,(7 0.0)  On  TO PO 
DO RO I=1 , Mm 
DO 80 IK=1910 

PO READ(5,200) XI.X20(1.X4,X5 
90 CONTINUE 

200 FORmAT(5F16.8) 
****************************************************************** 

-0.01519100 
0.00926800 
0.01360000 
0.02081400 
0.02300700 
0.04576000 
0.10180900 
0.11086000 
0,07390900 
0.05442500 
0.02011100 
0.03040000 
0.06445000 

-0.00401279 
0.01057182 
0.01538547 
0.02144468 
0.02521233 
0.05907149 
0.11044760 
0.10302255 
0.06806152 
0.04609685 
0.01710841 
0.04083062 

0.00303857 
0.0114887 5 

 0.01745482 
0.02166659 
0.02928419 
0.07422966 
0.11479142 
0.09298665 
0.06400211 
0.03633904 
0.01802886 
0.05168154 

0.00708990 
0•01217 8 30 
0.01940026 

O° 0 ? 2 n 1046 
 0.03590570 

0.08916525 
0.11490679 

 0.08264967 
 0.06002514 

0.02705071 
0.02256763 
0.06040419 

- 671- 



7048664285 -7.69306153 4.26542462 

1.00024391 	1.00024391 
0.00042352 - 0.00042352 

0.99951217 
0.00000000 

sTI mATIO m 

START nr gr6mri\IT . 

SEGMENT LFNGTH = 

IFLAG = 0 AND SHOUID Hr 0  IF LFAsT SOJARFS IS SUCCFSSFUL 

An IS  
-1.2654246? 

A TS 
0.8967P966 

P 
0.006R803? 

-0.00461Q75 
-0.0026q036 
0.0055179q 

-0.005701P5 
g' TS 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.89678966 

0.8(-467PQAÉ, 

-3. 97 9 3'1  

-0.0n248q7? 
-0.021606q 
0.01- 716763 

-0.01741406 
0.0n762741 

1.0h000000 
00.0000000 
00.00000000 
00.0i1000000 
-3.9q79161  

o.00000000 
1.00000000 
n.00000000 
n.00000000 
7.48664785 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-7,69306353  

0.00000000 
o.n000nono 
0.00000000 
1.00000000 
4.26542462 

puGENVALHE5 APE 

0. 6 32 7 1231 
0.704602SR 

G IS 
-0.005701R5 
-0.0157P2R5 
-0.03qP4251 
-0.06R91566 
-0.10555216 

H IS 
1.00000000 

0.61271211 
-0.7n460259 

0.0n- 762741 - 
 0.015 1201Q 

0.0', 31R111 
0.01750911 
0.0621 8 072 

ff;oonin000 -o.000novi-à 90.00000000 	0- .00000000 



6.81166509 -7.32129844 4.19203837 

51- ImATIOm 

qTART Or SFGHFNT = 

• 5FGmENT LFNGTH = 19 

IFLAG = 0 AND 5HOUtD BF  n IF LFAST SOJARFS IS SUCCFSSFUL 

An TS 
- 1.1 9 201 8 3 7  

A 15 
0.74518333 

P IS 
0.00201709 

-0.00490707 
0.00602397 

-0.00444955 
0.00094864 

• TS 
0 • 00000000 
0.00000000 
0.00000000 
0.00000000 
0.74518133 

0.74518313 

-3.47758835 

-0.0n821408 
0.0i418823 
0.00159489 

-0.0i592521 
0.0i1801562 

1.0F)000000 
00.0 0 000000 
00.0n00000n 
00.0n000000 
-3.47758815 

0.00000000 
1.00000000 
0.00000000 
0.0000n000 
6.8116509  

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-7.32129844  

0.00000000 
0.00000000 
0.00000000 
1.00000000 . 
4.19203817 

FiGENVALUFS ARF 

0.5 9 601918 
0.62445S33 

G IS 
0.00094864 

-0.00047281 
-0.00290334 
-0.00715459 
-0.0131 9 117 

H IS 
1.00000000 

0.5960191 8  
-0.67445531 

0.05801s6? 
0.0i7676qA 
0.01901101 
0.01906741 
0.02546457 

1.00044051 
0.00000000 

0.99977974 	0.99977974 
0.00038130 -0.0001 8 110 

0.00000000 00.00000000 -0.00000000 -0.00000000 



6.83524379 -7.47264567 4.26 1 7 8 2 2 0 

cTIMATTOm 

STAPT Or SF6mrNT = 3 

SEGMENT rrNGTH 	IQ 

TEL AG =  O  AND q1-10Uln Br e,)  TE  LrAsT SOJARrS IS SUCCFSSFUL 

An TS 
-1.2637 8 220 

A IS 
0.68129906 

P TS 
0.00167375 

-0.00262245 
0.00437364 

-0.00436637 
0.000qq35q 

TS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0- 68 12P 9 0 6  

0.6s:1 1 29 i:1 06 

-3 . 1 n 7 6 7 91 8 

-0.0n970011 
0.01435812 
0.0n215118 

-0.0130430 8 
 0.0o613211 

1.0n000000 
00.0n000000 
00000000000 
00.00000000 
-3.3n767938  

0.00000000 
1.00000000 

00 	(Y000 0 
0.00000000 
6.83524379 

0.00000000 
0.00000000  
-T(100-60000--  
0.00000000 

-7.47264567 

0.00000000 
0.00000000 

 0.00000000 
1.00000000 
4.26378220 

ETGENVALuES ARE 

0.63189110 
0.53104867 

G 1g 
0.000QQ355 

-0.00013011 
-0.00360553 
-0.010?3225 
-0.01918717 

H IS 
I.Ô0000000 

0.99 966166 	0.94966166 
0.00058508 -0.00058508 

0.(Th613211 
0.0i310?Pl 
0.01219805 
0.0103691 9 

 0.0i263871 

e 0 an 0 00000 	0.00w000 -0.00000000. -o.000coono 

0. 6 1 8 9 1 1 0 
- 0.51104867 

1.00067668 
0.00000000 



6.37375466 - 7.08254350 4.14564597 

sTimATTom 

gTAPT OF gFGmFNT = 4 

sFGMENT LFNGTH = 1Q 

IFLAG = n AND SHOUID RF 0 Ir LEAsT SOJARFS IS SUCCESSFUL 

An TS 
-1.14564597 

A Is 
0.64560558 

g? Tg 
-0.00148331 
-0.00106349 
0.00477291 

-0.00641418 
0.00187717 

✓ TS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.64560558 

0.645605P 

-3.08?46272 

-0.0n- 723149 
0.0i618186 

-0.071-164489 
-0.0n901489 
0.0n4948qp 

1.0n000000 
00.0 2)000000 
00.0i3O00000 
no.orînonoon 
-3.00p46?72  

0.00000000 
1.00000000 
0.00000000 
0.00000000 
6.37375466 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-7.08254350  

0.00000000 
o.00nn0000 
o.00rmono 
1.00000àno 
4.14564597 

FIGENVALUFS APE 

0. 5 7282299 
0.56345311 

n IS 
0.00387717 
0.0096g899 
0.01715544 
0.02718793 
0.03792036 

H TS 
1.00000000 

0.57?82? 9 4 

-0.5 6 345111 

0.0n- 494808 
0.0 -1150144 
0.0n898511 
0.0n351511 
0.0n175550 

00.oiffl000n 

1.00070651 
0.00000000 

-0.00000000 

	

0.99964675 	0,99964675 

	

0.00061141 	-0.00061141 

-0.00000000 0,00000000 



STIm4TION 

qTART Or qFMENT = 

SEGMENT LENGTH = 10 

'FLAG = o AND gROUID RF 0 TE LEAqT SOJARES I5 SUCCESSFUL 

An TS 
- 1.04951774 

A TS 
0.40512567 

Ts 
-0.00051694 
-0.0056P333 
0.01047364 

-0.01131973 
0.00889982 

F IS 
0.00000000 
0.00000000 
0.00006000 
0.00000000 
0.40512 5 67  

0.41512567 

-2.264P9475 

-0.0i195577 
0.02303912 

-0.0-1- 69-5-677 
-0.0i1130719 
-0.00061177 

1.0i)000000 
00.0î1000000 

•00.0(i000000 
00.0n000000 
-2.2A489475  

0.00000000 
1.00000000 
0.D(Y000000 
0.00000000 
5.36391023 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-6.55367889  

4 . 049 5 1774 

0.00000000 
0.00000000  
"0- .000 0 0000 
1.00000000 
4.049q1774 

5 .363 9 3023 -6.55367889 

rIGFMVALUFS ARF 

1.014P3609 
0.02 5 6 9 686 

G IS 
0.00PA99P2 
0.02272025 
0.04415314 
0.0719 5 236 
0.10320263 

41  IS 
1.00000000 

1. 043609  
-0.025 69656 

-0.0h- 06117T 
-0.0n578477 
-0.02637294 
-0•04 9 12R57 
-0.0677064P 

00.07, 0000 0 0 

0.52475887 	0.52477  
0.3602135 5  -0.36021355 

0.00 0 00000 	0.00000000 	-0-.00000000 

0.9703?783 
0.00000000 



4.40749216 -5.94482534 3.90449711 

STImAIInN 

'START Or ÇF"GmENT = 

SEGMENT  LFNGTH 	lq 

IELAG = 0 AND sHOUI n BF 0 IF LEAST SOJARES IS SUCCESSFUL 

6 

An  IS  
-0.9044Q731 

A TS 
0.23111341 

R Ts 
-0.00178924 
-0.00417770 
0.00621195 

- 0. 0 0 9 21082 
0.00qq?PP3 

F TS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.23113341 

0  2 1 1 3 3 1 4 

-1.qaP497q4 

-0.0 -1'110019 
0.0 245117 
-0.0166101 
-0.0n 727592. 
-0.0iS2456(, 9 

1.oim000000 
(0.0non000 
00,o;ionodon 
no.oi■ 0000no 
-1.5R849754 

0.00000000 
1.00000000 
0.00000000 
0.00000000 
404074Q216 

0.00000000 
0,00000000 
T.-00000000 
0.00000000 

-5.944R2534 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.90449711 

FIGENVALUFS ARE 

1.0001370R 
0.00021891 

G IS 
0.00882883 
0.025?A133 
0.05235890 
0.08899626 
0.13165820 

H IS 
1.00000000 

100F1013708 
-0.0(3 02 389 1 

-0.0n245h69 
-0.0i6R6806 
-0.0g?91772 
-0.0Q2651A7 
-0.1 09R46  

3 0. 0is 0o n 00 0 

0.4522486 5 	0.4q?24865 
0.16372100 -0.16372100 

0.0- 0000 -o.00n000rm 	(1-aeo00000 

0.999T>S83 
0.00000000 



4.56457336 -6.03394199 3,92287544 

sTTmAITON 

- STAIPT OF sFGmENT = 

SEGMENT LENGTH = 19 

IFLAG =  n AND SHOUI n RF n IF LEAsT SOJARES IS SUCCESSFUL 

7 

An TS 
-0.92287544 

A TS 
0.26531569 

P Is  
-0.00215354 
-0.00199594 
0.0029234g- 

-0.00641292 
0.00736643 

P Ts 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

o° 2651 1 569  

0 , 2 4, 53156g 

- 1. 7 iP82249  

-0.0n 926941 
0.01724665 
0.0n-244602 

-0.0070444n 
-0.0n292197 

1.00000000 
00. 0 i 0 00000 
00.ori0no0(10 
00.0n00n000 
- 1.7i88??49 

0.00000000 
1.00000000 
0.00000(0 
0.00000000 
4.56457336 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-6,03394199  

0.00000000 
0.00000000 
0.00000000 
1.00000000  
3.92287544 

FIGENVALUFS APE 

1.00010085 
0.00052113 

G IS 
0.00736643 
0.02248466 
0.04567941 
0.07907502 
0.11615838 

H TS 
1.00000000 

1.0(1030085 
-0.0ii052113 

-0.0(i -2 92197 
-0.01850702 
-0.05252170 
-0.0n046457 
-0.1-'667997 

00.0 (1 000--00A 

0.99939830 
0.00000000 

0.46143772 	0.46143772 
0.22889062 -0.22889062 

0-7,0 0-0 (-)-0---0-00 -O a-0-00 0 0 0 0 



4.0107 7 023 -5.5 9 514216 3.79577604 

STIMAT  ION 

5TAPT OF SFGMFMT = 

sp- GmENT LFNGTH = lc) 

IFLAG = 0 AND SHOUID BF 0 IF LEAsT SOJARFS IS SUCCFSSFUL 

An IS 
-0.79577604 

A IS 
0.20781404 

R IS 
-0 000348059 
-0.00192222 
0.00344716 

-0.00491632 
0.00661731 

F IS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.20781404 

0.2n781404 

- 1.41- 92181Ç 

-0.0(5556941 
269075 

0.0n636407 

-0.1(7)601200 
-0.0n7489R3 

1.0n000000 
00.0n000000 
00.6(3o0 .60 .o  
00.0n000000 
-1.4î921815 

0.00000000 
1.00000000 
0.00000000 
0.00000000 
4.01077023 

0.00000000 
0.00000000 

-1.00000000 
0.00000000 

-5.59514216 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.79577604 

EIGFNVALUFS ARE 

1.00030025 
0.00052062 

G IS 
O .00661 711 
0.02020150 
0.04310275 
0.07519640 
0.11241427 

H IS 
1.00000000 

1.00030025 
-0.07i05206? 

-000n7489A1 
-0.01444171 
-0.00246228 
-0.11765114 
-0.1041829 5  

00.0 0 000000 

(1 0 9993R950 

0.00000000 

-0.00000000 

0.39788802 	0.397 8 8802 
0.22248406 -0.22248406 

0.000 0 0000 -0.00000000 



1.8143 0 724 -5.44812713 3.75501246 

STTMATION 

STAQT  OF  çremPl\IT = 

SEGMENT LENGTH = 19 

IFLAG = 0 AND SHOU1  D  9F n TF LEAsT SOJARES IS SUCCESSFUL 

An TS 
-0.75501246 

A Is 
0.1810899 6 

 16 
-0.00286706 
-0.00224163 
0.00218671 

-0.00290080 
0.00550181 

F TS 
0.00000000 
0.00000000 
0.00000000' 
0000 0 00000 
0.18308996 

0.1 q 308 9 96 

-1.1(71428231 

-0.0i1194512 
0,0î040686 
0.0i1654-6-01-  

-4,00384190 
-0. 	8B7;7  

1.0(i00000n 
00.0ii1)000n0 
1- ();emorf-o  
00.0 71000000 
-1.1i428233 

	

0.00000000 	0.00000000 

	

1.00000000 	0.00000000  
-0-a00000110-U- -In0000000 

	

0.00000000 	0.00000000 
3.81430724 -5.44812733 

0.00000000 
0.00000000  
10- .00000000 
1.00000000 
3.75501246 

FTGENVALUFS APE 

1.03152876 
0.05460941 

G IS 
0.00550181 
0.01775857 
0.038A9679 
0.06804720 
0.10110252 

H TS 
1.00000000 

	

1.01152876 	0.93694248 

	

-0.06460941 	0.00000000 

-000nR88-767 
-0.017217?1 
-0.0e1 478391 
-0.11 90940? 
-0.1Q469717 

00. -ehAif-0-00 

0.17750623 	0.377506 2 3 
0.20144231 -0.20144231 

=0-.0000-D-0-0-0- 	0.00000000--  -0.000000i)C) 



STIMATION 

START OF SEGMENT = i0 

SEGMENT LENGTH = 19 

TEL AG  = 0 AND SHOUtD RF 0 IF LEAsT SOJARES IS SUCCESSFUL 

4.00447292 -5.5713 2353 

An  IS  
-0.78491628 

A TS 
0.21657469 

P TS 
-0.00248161 
-0.00213180 
0.00259589 

-0.00512035 
0.00691360 

F Is  
0.00000000 
0.00000000 
0.00000000 
nacioompo 
0.21657469 

0.21657469 

-1.41464016 

-0.0n149081 
0.098876? 
0.0i-1195632 

-0.0i1166530 
-0.07)897101 

1.0 -(S000000 
00.06000000 
00.00000000 
00.0i+000000 
-1.41464016 

0.00000000 
1.00000000 

 0.00000000 
0.00000000 
4.00447292 

0 .00000000 
0.00000000 
1.00000000 
0.00000000 

-5.57132353  

3.78491628 

oaoononno 
oaoon0000 
oacoon000 
lampoon() 
3.78491628 

FIGENVALUES ARE 

1.00036063 
0.00062522 

G IS 
0.00691360 
0.02104705 
0.04373 9 30 
0.07384320 
0.10768674 

H IS 
1.00000000 

1.0n036063 
-0.00062 5 2? 

-0.00897101 
-0.01561984 
-0.00288116 
-0.14128593 
-002n425587 

00.00000000 

0.99927873 
0.00000000 

-0.00000000 

0.39245814 	0.39245814 
0.25010258 -0.25010258 

0,00000000 -0.00000000 



3.9237080 8  -5.50341390 3.76442227 

STIMAT ION 

- TART Or ÇFG ,,AFNT =  il  

SFGmENT IFNGTH 	10 

TFLAG r--  0 AND SHOUt n RF 0 IF LFAsT SOUARrS TS SUCCFSSFUL 

An TS 
-0.76442227 

A TS 
0.21014709 

R TS 
-0.00413231 
0.00297152 

-0.0061 0 970 -  
0.00114096 
0.00606700 

F JÇ  

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.21014709  

0.2 -014709 

-1.30486151 

0.0 0 1023 8 5 
0.0 -0229571 
(1.040P1 

-0.0n473517 
-0.0(354599P 

1.0i)o00000 
00.00000000 
00.0F%000000 
00 0 00000000 
-1.10486153 

0.00000000 
1.0000 0 000  
0.--0-0000000 
0.00000000 
1.92370808 

0.00000000 
0.00000000  
1.00000000 
0.00000000 

-5.50141390 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.76442227 

rTGFNVALUFS ARF 

1.00019910 
0.00000000 

r,  IS 
0.00606700 
0.02397962 
0.05077047 
0.08592842 
0.12555199 

H TS 
1.00000000  

0. 9o 990S 1g 

0.0ii01636A 

-0.07154549R 
-0.0', 528903 
-0.0A150996 
-0.11150072 
-0.1e) 9 90857 

00.0iloo0000 -  

0.99990535 
-0.0001 6 366 

0.00-0 00-0-0-0 

0.38771114 	0.38221114 
0.25310420 -0.25110420 

0.- 000_00T-10 -0--  -70. 0 0 0 000(10 



3.87885537 -5.57718798 3.80888476 

• - ImATTON 

"• A9T OF SEGmFNT = 7 ? 

qEGPIENT LENGTH = 1 9  

TrLAG = 0 AND sHouln Rr 0 IF LFAST SOJARFS IS SUCCFSSFUL 

An TS 
-0.808RR476 

A Tg 
0.15073370 

P Iq 
- 0.00163325 

0.00004R90 
- 0.00297352 
- 0.00155812 

0.0080R057 
P Tç 

0.00000000 
O.00no0000 
0.00000000 
0.00000000 
0.15071370 

0.1073170 

- 1. 2 6 1 0 8 5 8 5 

- 0.0070504 
0.01424556 
0.0i1434 8 1 

-0.0n264600 
-0.0 5 53174 

1, 0.00()000  
00.0 000000  
00.o;ioonon-o 
oo.oi, ononoo 
-1.2Ain8qP  

0.00000000 
1.00000000 
0.00000000 
0.00000000 
1.87885537 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-5.57718798 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.80888476 

PTGENVALIIPS APE 

1.0001 9 889 
0.00034467 

G IS 
0.00808057 
0.02921986 
0.06125306 
0.10934540 
0.16321322 

TS 
1.00000000 

1.0n0198R9 
-0.07)01446,7 

-0.0n5531,4 
-0.02172226 
-0.05605 953 
-0.0QR43311 
-0.147996oq 

eo.000nono 

0.99960222 
0.00000000 

n.000ml000 

0.29112891 
0.00000000 

0.00000000 -0.00000000 

0.51775585 
0.00000000 



4.177A196 -5.63 1 11382 3.79276325 

STImATIOfq 

TAPT or ÇrGmENT = 

sF- GmENT LrNGTH = 10 

IrLAG 	0 AND SHOU1 n AR n Tc  LEAsT SOJAPFS IS SUCCESSFUL 

An TS 
00 79 7 7'3? 

A IS 
0.25082407 

R IS 
-0.006101P5 
0.00254886 

_0.0011q014 
0.00000250 
0.007041 0 5 

F Ts 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.25 0 82407 

0.2i:gA2407 -  

- 1. q 7 2 23 547  

-0.0(3018811 
0.00039951 
0.0i;20170 

-0.0n165101 
-0.07)241387 

100n000000 
00.0i)- 0000(10 

00.0000000 
o0.0n000000 

-1.5 7 223547 

0.00000000 
1.00000000 
0.00-0-00000 
0.00000000 
4.15776196 

0.00000000 
0.00000000 
-1.00000000 

0.00000000 

-5.63811382  

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.79276325 

FTGENVALUFS APF 

1.02500919 
0.04131720 

(; IS 
0.00704195 
0.02671006 
0.0582)466 
0.10202264 
0.15261116 

4  IS 
1.00000000 

1.0 ,50001P 
-0.04131 7 20 

-0.07)241387 --  - 
-0.0i- 080823 
-0.025365 0? 
-0..04400566 
-0.0A8631P1 

00.00000n0 -0.00000000 	0,00000000 -0.00000000 

0.9499 8 161 
0.00000000 

0.39638162 	0.30638162 
0.32047727 -0.32047727 

-684- 



4 

4.76324873 - 5. 5 730 0 115 3.50929245 

sTTmATION 

çTART OF sFGmENT = 

sFGmENT LENGTH = 19 

IFLAG = n AND SHOU1 n RF TF LFAsT SOJARES IS SUCCESSFUL 

An Is 
-0.R0ci2Qp45 

A Is 
0.44512379 

P Tç 
-0.0069p699 
0.004225 5 4 

-0.00151177 
0.00006015 
0.00455809 

F IS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.44512179 

0.44512379 

-2.14466151 

-0.0n348111 
-000n121345 
0.0F1214217 
0.0n097612 

-0 0 0n173978 

1.0noonno 
no.o .Alloonon 
00onnoo0000 
00.onn00000 
-2.14466353 

0.00000000 
1.00000000 
0.00000000 
0.00000000 
4.76324873 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-5.57300115  

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.80929245 

FTGENVALUFS ARE 

1.00050556 
0.00000000 

0.40464623 
0.5304 5 756 

r,  is  
0.00455509 
0.01865033 
0.04061 9 30 
0.07253023 
0.10930041 

H TS 
1.00000000 

0.4n464623 
-0.510457q6 

- 0 .nn17197 8 
 -0.0n565103 

-0.0n9166q1 
-0.0 -11229 5 5 
-0.0î 5 6101? 

00.00000000 

0.99974572 	0.99974572 
0.00044039 -0.0004403 9  

0.00000000 -0.00000000 0.00000000 

-685- 



ST ImAT ION 

sTAPT  0 	ECMFN1 = 
SEGMENT I.P- NGTH r. 19 

I rt_ AG 	0 AND SH011i n BF  û IF LEAT SOJARFS IS SUCCPSSFUL 

4.24065964 -5.69216223 

An TS 
-0.80597118 

A IS 
0.27474870 

P Tg 
- 0.00534495 

0.00142911 
- 0.00220794 

0.00303043 
0.00374326 

F IS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.27474870 

0 • 2 7 424870 

- 1.69871779 

-0.0F)2313 7 1 
0,0 .0128048 
0.00175S 7 7 

- 0.0 -0017794 
-0.00221379 

1.onn00000 
o0.0no00000 
00.0-rionoono 
00.0;000000 
- 1.6 7 871729 

0.00000000 
1.00000000 

 0.00000000 
0.00000000 
4.24065964 

0.00000000 
0.00000000 

 1.00000000 
0.00000000 

-5.69216223  

3.80597118 

0.00000000 
0.00000000 

 0.00000000 
1.00000000 
3.80597118 

rIGENVALUES ARE 

1.02579247 
0.04380785 

G IS 
0.00324326 
0.01537417 
0.03784458 
0.07170574 
0•11206183 

H IS 
1.00000000 

1.07529247 
-0.04380785 

- 0.07)221329 
-0.0(1860164 
-0.01838345 
-0.07911025 
-0.04133672 

440.0n000000-  

0.40298559 	0.40798559 
0.33444180 -0.33444180 

1. 000 0001W =71.0-0 0 00000 	0.00-0 11-000 

0.94941505 
0.00000000 

-686- 



5.14166602 -6.19767017 3.908742 

1.0n031797 
-0.071055140 

0.99936407 
0.00001000 

sTImATION 

•START OF sFGmrNT = 7 

SFGMENT LFNGTH = 19 

IFLAG = 0 AND  HOUI n RF 0 IF LEAST SQUARES IS SUCCESSFUL 

An TS 
-0.909sq742 

A Is 
0.4719 9 793 

• Tq 

-0.01064642 
0.00555548 
0.0008?738 

-0.00658391 
0.01081033 

✓ Tq 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.47190793 

0.47199703 

-2.32455 119 

0.0(i16q67R 
-0.07\140 5 06 
-0.07\171? 7 1 
0.001506s9 

-0.0 7\144471 

1.0n000000 
00.0A000000 
0000ii000000 
00.01000000 
-2.3245511 0  

0000000000 
1.00001000 
0.0000 0 000 
0.00000000 
5.14166602 

0.00010000 
0.00000000  
1.00000000 
0.00000000 

-6.19767017 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
3.9085574? 

FiGENVALUFS APF 

1.000117 0 7 
0.00055140 

G IS 
0.01001033 
0.03566887 
0.07324237 
0.12634670 
0.18752311 

H IS 
1.00000000 

0.45427871 	0.454?7871 
0.51539107 -0.51539107 

-0.0n1444 7 1 
-0.0n414016 
-0.0 1 0960 8 8 
-0.0260161? 
-0.04802576 

- 00.0(3000000 -0.00000000 	0.00000000 -0 0 00000000 

-687- 



5.53558685 - 6.63225973 4.06019872 

grimATInN 

APT Or crp,1rNT = 77 

SEGMENT LFNGTH 	19 

TFLAG = 0 AND SHOU1 D BF 0 IF LFAgl-  SOJARFS TS SUCCFSSFUL 

An TS 
-1.06019872 

A TS 
0.45166356 

1:2 IS 
-0.00915776 
0.0041?0P9 

-0.00009474 
-0.00700694 
0.01202623 

F TS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.45166356 

0.45166156 

-2.4i51g941 

0.002983 0 6 
-0000061051 
O.O  Ï217  
0.001481 .54 

-0.0n155216 

1.0nononno 
00.00000000 
00.-oïiffloôô 
00.0n000000 

-2.4 -1 q18q41 

0000000000 
1.00000000 
i 	0O o cf 
0000000000 
5.5355A685 

0.00000000 
0.00000000 
1.0oAnnoon 
0.00000000 

-6.63225973 

o.00000000 
0.00000000  
0.00000000 
1.00000000 
4.0601987? 

rIAENVALuFS ARE 

1.00035862 
0.00062135 

G IS 
0.01202623 -  
0.041q2193 
0.08994954 
0.15851222 
0.24040916 

H  TS 
1.00000000 

1.0n03586? 
-0.0n062115 

-0.0 .01-5-521-6 
000i?93894 

-0.01041791 
-0.0796221 
-0.093660 9 ? 

00.0 71000600 

	

0.53009916 	0.53009916 

	

0.41310801 	-0.41310801* 

..a.-0-0-000000 -- 0.66- ffânoo0 	-().00boonno 

0099928276 
0.00000000 

-688- 



6.50782055 - 7.20944481 4 .18 675 ? -11 

sTImATTnN 

START OF sF6mENT = 

SEGMENT IFNGTH = 19 

IFLAG = 0 AND SHDUID BF n IF LFAsT SOJARrS IS SUCCFS5FUL 

An TS 
-1.18675 231 

A IS 
0.64918787 

p Is 
-0.00658740 
0.00254869 
0.00262506 

-0.01179143 
0.01110804 

F IS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.64918787 

0.6A918787 

- 3.1'431593 

0.0n. 24206? 
-0.0n243235 
-0.00053045 
0,0158204 

-0.0n:371020 

1.0n000000 
00.00000000 
00.0;3000000 
00.0000000 
-3.11431593 

0.00000000 
1.00000000 
0.T0000000 
0.00000000 
6.50782055 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-7.20 944481  

0.00000000 
0.00000000 
0.00000000 
1.00000000 
4.18675211 

FIGENVALUES ARE 

0.59337616 
0.54506202 

IS 
0.01310804 
0.04108869 
0.0882503 
0.14784034 
0.2114 9 586 

IS 
1.00000000 

0.5Q117616 
-0.54506202 

-0.0 7% 17 10 2. 0  
-0.011951A6 
-0.02382058 
-0.0401437? 
-0.0A006935 

1.00027965 	1.00027965 
0.00048495 -0.00048495 

0.99944070 
0.00000000 

00.0n000000 	0.00000000 	0.00000000 	0.00000000 

-689- 



6.67982618 -7.36458541 4.23565501 

STImATTOM 

- STAQT OF SFGKIP- NT = 7 0 

SEGMENT LFNGTH = lq 

TFLAG = 0 AND sHOLI! n Br 0 IF LFA5T SOJAPFS TS SUCCESSFUL 

An TS 
-1.2356 5 501 

A IS 
0.65762039 

Tg 
-0.00615294 
0.0024 9 312 
0.00711415 -  

-0.01143807 
0.00818639 

F TS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.65762039 

0.6762019 

-3.2;, RS1616 

0.0489107 
-0.0(039661 
-0.0i)304171 
0.00341863* 

-0.0n462968 

1.00000000 
00.00000000 
00.01:1000000 
00.00000000 
-3.2n851616  

0.00000000 
1.00000000 
Oa-000000n 
0.00000000 
6.67982618 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-7.36458541  

0.00000000 
0.00000000 
0.00000000 
1.00000000 
4.23565501 

FTGENVALUFS APE 

0.61782750 
0.525274  

G IS 
0.00q1A639 

0.02323667 
0.0 4 52 6 72R 
0.07778494 
0.1188 9 323 

H IS 
1.00000000 

0.61782750 
-0.525270Q4 

-000'04629AR 
-0.0161910 9  
-0.017527q1 
-0.0740366Q 

-0.12624q3 

oo.oèl- onoono -0.00000n-0 

0.99963325 	0.99963325 
0.00063465 -0.00063465 

0.0000000 0 	---0-.0on000no 

1.00073351 
0.00000000 

-69o- 



6.96796186 -7.52118490 4.26593214 

, cTIMATION 

START OF gF- GmFNT = 20 

SFGmENT LFNGTH = 19 

IFLAG = 0 AND sHouin RF 0 Tr LEAql.  SQUARES IS SUCCESSFUL 

An TS 
- 1.26591214 

A IS 
0.72138848 

Ce TS 

-0.00724240 
0.00274523 
0.00575655 

-0.01102021 
0.00981892 

F TÇ 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.72338848 

0.773388 48 

- 3.41 6 097g 9  

0.0037013n 
-0.0/3118283 
-0.0i)- 218670 
0.00480141 

-0.0n475719 

leonn00000 
00.0n000000 
oo.oil0000no 
00.00000000 
-1.416097q9 

0.00000000 
1.00000000 
0.00000000 
0.00000000 
6.96796186 

0.00000000 
0.00000000  
1.00000000 
0.00000000 

-7. 52118490 

0.00000000 
0.00000000  
O.00000000 
1.00000000 

 4.2693214 

FIGENVALUFs ARE 

0.63296607 
0.56810425 

G TS 
0.00981892 
0.03095196 
0.06179518 
0.11065292 
0.16684474 

k TS 
1.00000000 

0. 6 1296 6 07 
-0.56810425 

-0.0;i475719 
-0.0154 9 110 
-0.01249028 
-0.05862059 
-0.0(13600q9 

00.0(1000000 

1.00060054 
0.00000000 

0000000000 

0.99969973 	0.99969973 
0.00051966 -0.00051966 

0.00000000 0.00000000 

-69 1-- 



6.82821072 -7.4217Q984 4.23953147 

S TI MA T TON 

STAPT Or srr,MFNY = 

srGmENT LFNGTH = iq 

IFLAG = n AND sHOUID BF 0 IF LFAST SOJARFS TS SUCCESSFUL 

An I5 
_1.21953147 

A  IS  
0.70320544 

P IS  
-0.01455222 
0.0028840R 
0.00989943 -  

- 0. 000 100 6 2 
0.01025634 

E IS 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.70320544 

0.70120544 

-3.1491477g 

0.0671?37 
-0.0n463978 
-0.0e;q44?7 
0.0i1512703 
0,0n067154 

1.00000000 
00. 0n000000  
00.0 -n -060-000 
00.0n000000 
-3.34914779 

0.00000000 
1.00000000 
0.(100-000--0 .0r 
0.00000000 
6.82821072 

0.00000000 
0.00000000 

-L00000000 
0,00000000 

-7,42179984 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
4.23953147 

rTGEMVALuFS APE 

0.61976573 
0.56488572 

G IS 
0.01025634 
0.03438147 
0.07954023 
0.15495746 
0.25247706 

4  IS 
1•00000000 

0.6i976s71 
-0.548Bs72 

0.0n067154 
0.0n8174n5 
n.0,421584 
0.0410412R 
0.0q817216 

00.0'00(06mi 

0.99965169 	0.99965169 
0.00060245 -0.00060245 

0.00000000- -0-.0e-000000 	0.00000000 

1.0006 9 662 
0.00000000 

-692- 



6.82161646 -7.43579524 4.24762821 

1.00011866 	1.00013066 
0.00021768 -0.00021768 

0.9997224 
0.00000000 

0.00000000 	0.00000000 	0.00000000 

gl-fmATION 

sTAPT OF FFGHFNT = 

sEGmENT LFNGTH 	19 

TFLAG = n  ANS  SH0U1 n RF 0  IF LEAsT SOUARFS IS SUCCESSFUL 

An TS 
-1.24762021 

A TS 
0.69291061 

P Tg 
-0.00911961 
0.004q404 
0.00707710 

-0.01127271 
0.0079045 0  

F Iq 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.6 9 2Q10A1 

F T GENVALUFS ARE 

0.62301420 
0.5511501 7  

G IS 
0.007q04qq 
0.02230101 
0.04301515 
0.07007006 
0.12579430 

H 15 
1.00000000  

0.60291061 

-303D6.,16004 

0.0n504047 
-0.0 -A554571 
-0.07)- 298097 
0.0n563174 

-0.0n400600 

1.on0000n0 
00.oi)000000 
00.0000n0 
00.0 0 000000 
-3.12636004 

0.62101420 
-0.5F11 5 017 

-0.07)400600 
-0.0i- 138601 
-0.02155014 
-0.01970606 
-0.06719666 

00.0n0000n 

cl00000n000 
1.00000000 
0.00000000 
0.00000000 
6.82161646 

0.00000000 
0.00000000 

•-1.00000000 
0.00000000 

-7.43579524 

0.00000000 
(1.00000000 
0.00000000 
1.00000000 
4.24762821 

-693- 



7.3625n196 -7.81885266 4.34900934 4.34900934  

STImATTON 

- STAPT OF f:TAMFNY = ;1 

SEGMENT LFNIGTH = 1 9 • 

IFLAG = n AND.SHOUtD Br 0 IF LFAsT SOJARFS TS SUCCFSSFUL 

An IS 
-1.34960934 

A 1g 
0.77182465 

• Tq 
-0.01205962 
0.00554537 
0.01092044 

-0.00949317 
0.00468272 

F TÇ 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.771q2465 

0,77182465 

-3.6644832 9  

0.0n832378 
-0.0n680497 

0.0687790 
-0.0011 8 0P 9  

1.0i-ffloonn 
oo.00nnono 
000000000M 
00.00000000 
-3.6644832 9  

0.00000000 
1.00000000 

 n.-croffonon) 
0000000000 
7.36250196 

0.00000000 
o.00000000 

-1-.000000n) 
0.00000000 

-7.818A5266 

0.00000000 
0.00000000 
o.offl0000 
1.00000000 
4.34900934 

r I G F NV A L U FS APF 

0.99924043 
0.00000000 

0.67450467 
0.56291039 

G IS 
0.00468272 
0.01087204 
0.0215 8 953 
0.04890810 
0.09472248 

H 18 
1.00000000 

0.67450467 
-0.5629101 9  

-0.0n1 -1 -8 0Ag 
0.0n17421 8 

 0.01169878 
0.02175 6 95 
0.02862810 

00.0ii000000 

1000037 978 	1.00017978 
0.00065829 -0.00065829 

0.00000000 	0.00000000 	0.00000000 

-694--- 694-- 



8.62892230 -8 .67921621 4.56812105 

: sTIKAATION 

'START Or SrriMrNT = 

, SEGMENT  LFNGTH 1= 19 

IFLAG = o AND SHOUtO RF 0 Tr LFAST SOJARrS IS SUCCFSSFUL 

An TS 
- 1.56q1p105 

A Tg 
0.974R53n5 

Tq 
-0.01379 5 19 
0.0068813 

0.0173761  
-0.0127P995 
0.00 2 1?127 

F  Ts 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.974qq305 

0.974P5305 

-444Q2hq01c) 

0.1o9694q7 
-0. 0R22 0  

-0 .0f) 220  
0.00716304 
0.0011674R 

1.n00000n 
oo.cl000nno 
00.0 -(Yd00r0n 
0000i00n000 
-4.4926801 9  

0.00000000 
1.00000000 
0.00000000 
0400000000 
8.62892230 

0.00000000 
0.00000000 
1.00000000 
0.00000000 

-8.67 9 21621  

0.00000000 
0.00000000 
O .00000000 
1.00000000 
4.5681210 

FIGFNVALuFS ARE 

0.78406052 
0.6000P511 

G IS 
0.0021?127 

-0.00309975 
-0.01521336 
-0.01770067 
0.00110A33 

1.00000000 

0.7Q4060q2 
-0.60008511 

0.0n- 136748 
0.0040gs:16 
0 .0 42 R 66 6 1 
0.0p294979 
0.12614001 

00. 0000000 -0.00000000 

0.9999278 	0.999 59278 
0.00070409 -0.00070409 

-0.00000000 

1.00081445 
0.00000000 

0.00000000 

-695- 



9 •85 5 9 1153 -9.20343589 4.62572915 

TT mAT TON 

START OF SEC,MFNY = 

SFGmENT  j  FNGTH = 19 

TFLAG = 0  AND  SHOU n OF n IF LEAST SOJARFS TS SUCCESSFUL 

An IS 

-1.6257293 
A TS 

l• 32624782 
R js 

- 0.01744433 
0.00565165 
0.02420694 

-0.00945590 
- 0.00211418 

F Ig 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
1.32624782 

1• 3.2624782 

-5.6^447282 

0.0(1801470 
-0.00794285 
-0.01381690 
0.0(7%831978 

-0.00096906 

1.00000000 
00.0 0 000000 
00,07)n 0 n- 00 
n0.0n000000 
-506(;4472R2 

0.00000000 
1.00000000 

 0.00000000 
0.00000000 
9.85591153 

0.00000000 
0.00000000 

 1.00000000 
0.00000000 

-9.20343589  

0.00000000 
0.00000000 

 0.00000000 
1.00000000 
4.62572915 

FTGENVALIIFS ARE 

0.812864 6 8 

0.81578112 
G IS 

-0.0023141 8  
- 0.02016068 
-0.04775249 
-0.05249935 
-0.00651762 

H IS 
1.00000000 

0.8ï286468 
-0.8157811? 

-0.0n09690É, 
0.0i)383717 
0.0i285150 
0.0(1663856 

-0.01630511 

00.0 7%0o0000 

1.00025117 	1,00025117 
0.00043 5 80 -0.00043580 

0 .0-0-0-0-0- 10-0- 	0.00000000 

n i,99949766 

0.00000000 

-0-.000 0 0000 

-  696- 



8 .5111 9 800 -8 .68272515 4.58949624 

1.00031966 	1.00031966 
0.0005 8 832 -0.00058832 

0.99912067 
0.00000000 

0.00000000 -0.00000000 	0.00000000 

gl- TmATION 

STAI-ZT OF ÇFGmFNT = 

F- GmENT LFNGTH = 1c) 

IFLAG = o AND SHOU1 n 8F 0 IF LFAST SOJARFS IS SUCCFSSFUL 

An  IS  
- 1.58949624 

A  IS  
0. 9 1421642 

-0.01218463 
0.00414178 
0.01714079 

-0.015398 9 9 
0.00518362 

F TS 
0.00000000 
o.000on0o0 
0.00000000 
0.00000000 
0. 9 1421642 

FTGFNVALUFS ARE 

(1.79474812 

0.53161250 
G IS 

0.00518362 
0.00 8 1 9 120 
0.01084425 
0.02537174 
0.05906388 

H IS 
1.00000000  

0.9 -1- 42364? 

- 4.11220552 

o.o106301? 
-0.010951 
-0.0n582620 
0.0n565207 
0.0n526354 

1.0000000 
00.0m100000 
00.0000() 
00.onon 0000 
-4.31220qq? 

n.7947481? 
-0.51161250 

0.05263q4 
0.0980Q0 9  
0.0q 5 2 8 0 58 

 0.1A641718 
0.24484246 

80.0i-‘000(100 

0.00000000 
1.00000000 
0.00000000 
0.00000000 
8.5111 9 800 

0.00000000 
0.00000000 
-1-.00000000 
0.00000000 

-8 .68272515 

0.00000000 
0.00000000 
0.00000000 
1.00000000 
4.58949624 
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3.44P6876A 

-15.07089512 25.52055939 -20.62318407 7.72483214 

	

0.00000000 	0.00000000 

	

1.00000000 	0.00000000  
-0.-U-000000.0- 	1.00000000 

	

0.00000000 	0.00000000 
2.52055939 -20.62318407 

0.00000000 
0.00000000  
0.000000-40 
1.00000000 
7.72483214 

0.99943739  
0.00000000 

0.902163 
0.00000000 

ST IM AT TO N 

- STAPT Or SEGMENT = ;7 

SEGMENT LENGTH = 19 

IFLAG = 0 AND sHOUI n Br 0 IF LEAsT SQUARES TS SUCCESSFUL 

An Is 
-4.72483214 

A TS 
3.44868766 

P Is 
-0.15423973 
0.02640355 

-0.0457544r 
0.12131q08 
0.032A0270 

F Tg 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
3.44868766 

-000,19800R 
0.01077311 

-0.2i■-85-Ç-75 - 
 0.0025678 

 0.3î4q7940 

1.0ii000000 
00.0 ,-)000000 
00.0iio0w10 
00.0000000 

-15.0 7 089q12 

FIGENVALuEs ARE 

1.82P66312 	1.0n028110 	1.0002A130 
0.00000000 	0.0n048739 -0.0004P739 

G IS 
0.03280270 	0.3 -i-457940 
0.37471440 	2.41264088 
2.17235540 12.0 0 555615 
9.916q?343 	1.115562 

40.71922649 204.3F:798147 
H IS 

1.00000000 00.00000000 	0.0-00(W000 0. 0 0 0 0 00 00 	0.00000000 
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çummARY or An: 	 Al (T)  USED 

FAcTOPS usFD : PARTICIPATION PATE FFMALrS 
UNFmPLoYmFmT RATE 

N = 5 	M = D = 1 	n 3 	STOD = 49 	SEGMENT LFNGTH = 19 	SHIFT = 

TO 
Tn 
To 
Tn 
Tn 
To 
TO 
TO 
To 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
TO 
Tn 
TO 
TO 
To 
Tn 
TO 
TO 
TO 
TO 
TO 

64 

64 
64 
64 
65 
65 
65 
65 
66 
66 
66 
66 .  

67 
67 
67 
67 
68 
68 

68 
68 
69 
69 
69 
69 
70 
70 
70 

JULY 
OCT 
JAN 
APR 

JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
APR 

JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
APR 

JULY 
OCT 
JAN 

qA 

58 
59 
59 
59 
59 

60 
60 
60 
60 
61 
61 

61 
61 
62 
62 
62 
62 
63 
63 
63 
63 
64 
64 
64 
64 
65 

JAN 

APR 
JULY 
OCT 
JAN 
APR 

JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
APR 
JULY 
OCT 
JAN 
4PR 
JULY 
OCT 
JAN 
APR 
JULY 

-1.265425 

-1.192038 
-1.2637 8 2 
- 1.145646 
-1.049518 
_0.904497 

-0.922875 
-0.795776 
-0.755012 
-0.784916 
-0.764422 
-0.808885 

-0.792763 
-0.809292 
-0.805971 

-0.900557 

- 1.060199 

- 1.186752 
-1.215655 
-1.265932 
-1.239531 
- 1.247628 
- 1.34900 9 

 -1.5-68f21 
- 1.6229  
- 1.589496 
-4.724832 

0.996790 

0.745183 
0.681299 

0.645606 
0.405126  
0.231333 
0.265316 
0.207814 
0.193090 
0.216575 
0.210147 
0.150714 

0.259824 
0.445124 
0.274249 
0.471998 
0.451664 
0.649188 
0.657620 
0.7233RA 
0.703205 
0.692911 
0.771 8 25  
0.974853 
1.326248 
0.914236 
3.448688 
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