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x q: k B

0 00222650 0.0412661806 0.0078164935
1 0.0016722 0.0026879483 0.0005091415
2 0.0009873 0.0024488652 0.0004638552
3 0.0014147 0.0022489554 0.0004259890
4 0.0014106 0.0020852229 0.0003949753
5 0.0012949 0.0019549145 0.0003702929
6 0.0011516 0.0018545641 0.0003512849
7 0.0008712 0.0017815419 0.0003374533
8 0.0010579 0.0017327424 0.0003282097
9 0.0010354 0.0017050621 0.0003229666
10 0.0010816 0.0016956362 0.0003211813
1 0.0079830 0.0017014826 0.0003222886
12 0.0010359 0.0017194985 0.0003257012
13 0.0009422 0.0017467020 0.0003308540
14 0.0008964 0.0017803484 0.0003372272
5 0.0009894 0.0018169787 0.0003441656
16 0.0012000 0.0018571890 0.0003517820
17 0.0012914 0.0019012187 0.0003601220
18 0.0010826 0.0019496642 0.0003692983
19 0.0010327 0.0020027650 0.0003793566
20 0.0011777 0.0020607593 0.0003903415
21 0.0009887 0.0021247226 0.0004024573
22 0.0012474 0.0021945355 0.0004156809
23 0.0012713 0.0022712722 0.0004302163
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X q: k B
24 0.0012246 0.0023552929 0.0004461312
25 00012725 0.0024674847 0.0004673821
26 0.0014830 0.0025485293 0.0004827334
27 0.0014846 0.0026592999 0.0005037151
28 0.0015752 0.0027808198 0.0005267330
29 0.0014114 0.0029140473 0.0005519683
30 0.0018586 0.0030600582 0.0005796254
3l 0.0017439 . 0.0032202885 0.0006099755
32 0.0016940 0.0033958158 0.0006432233
33 0.0019050 0.0035885563 0.0006797316
34 0.0019045 0.0037995884 0.0007197044
35 0.0024910 0.0040311851 0.0007635732
36 0.0025442 0.0042849146 0.0008116334
37 0.0022632 0.0045632869 0.0008643619
38 0.0032019 0.0048684664 0.0009221674
39 0.0029418 0.0052030943 0.0009855512
40 0.0032727 0.0055700541 0.0010550593
4] 0.0033367 0.0059724711 0.0011312845
42 0.0034582 0.0064135976 0.0012148411
43 0.0039501 0.0068971664 0.0013064370
44 0.0041913 0.0074277595 0.0014069395
45 0.0040623 0.0080091208 -0.0015170590
46 0.0045610 0.0086467937 0.0016378444
47 0.0050786 0.0093460009 0.0017702859
48 0.0054173 0.0101126507 0.0019155019
49 0.0066352 0.0109533221 0.0020747390
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x 9. k B

50 0.0072757 0.0118749291 0.0022493061
51 0.0067733 . 0.0128855035 0.0024407257
52 0.0080911 0.0139935836 0.0026506144
53 0.0081861 0.0152085796 0.0028807544
54 0.0097403 0.0165409073 0.0031331198
55 0.0098766 0.0180017427 0.0034098260
56 0.0110187 - 0.0196032897 0.0037131854
57 0.0132606 0.0213596150 0.0040458590
58 0.0119887 0.0232853517 0.0044106282
59 0.0133964 0.0253966972 0.0048105493
60 0.0151469 0.0277118832 0.0052490830
61 0.0160637 0.0302503631 0.0057299137
62 0.0184887 0.0330338404 0.0062571503
63 0.0206991 0.0360859111 0.0068352632
64 0.0227100 0.0394323543 0.0074691363
65 0.0240755 0.0431016833 0.0081641674
66 0.0273362 0.0471249670 ~ 0,0089262426
67 0.0278124 0.0515365005 0.0097618587
68 0.0308503 0.0563734099 0.0106780492
69 " 0.0346777 0.0616772547 0.0116826855
70 0.0378427 0.0674926639 0.0127842203
71 0.0393142 0.0738690495 0.0139920153
72 0.0447574 0.0808607340 00153163522
73 0.0473568 0.0885270238 0.0167684667
74 0.0502673 0.0969330072 0.0183607042
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x 4, k B
75 0.0578150 0.1061498520 0.0201065242
76 0.0619347 0.1162558200 0.0220207609
77 0.0678373 0.1273368600 0.0241196938
78 0.0744276 0.1394871470 0.0264211483
79 0.0815311 0.1528097390 0.0289446749
RO 0.0869033 0.1674175260 0.0317116305
81 0.0973569 0.1834343670 0.0347454809
82 0.1052148 0.2009967570 0.0380720794‘
83 0.1116948 0.2202534680 0.0417196192
84 0.1247852 0.2413680550 0.0457190797
85 0.1338742 0.2645196910 0.0501043797
86 0.1471708 0.2899051900 (.0549128056
87 0.1555337 0.3177396060 0.0601851009
88 0.1740715 0.3482594490 0.0659660101
89 0.1873740 0.3817238810 0.0723047256
90 0.2035835 0.4184167390 0.0792549849
91 0.2195275 0.4586498740 0.0868757963
92 0.2346874 0.5027643440 0.0952318311
93 0.2515344 0.5511353020 0.1043%40780
94 0.2765228 0.6041724680 0.114402030
95 0.2943558 0.6623269320 0.1254556180
26 0.3158725 0.7260922190 0.1375337840
97 0.3387399 0.7960090640 0.1507771610
98 03611554 0.8726714850 0.1652983430
99 0.3858i54 0.9567301270 0.1812204120
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C MAIN PROGRAM

C

DIMENSION SUMQX(100),]AGE(100),WWITH(100),DDEATH(100),EENDER(100)
COMMON/VARI/TABQX(100),NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE

COMMON/VAR2/GRADQX(100},RTE1(100),RTE2(100), VMQX(100)
COMMON/VAR3/K,SUMTW,DEATH,WITH,ENDER,VMRTE 1, VMRTE2

COMMON/VAR4/PC,PN,UALP,BETA NW

C  ADD DATA

NUM

IROUND

ISEED
NW

PN

PC

U

ALP

BETA

IGEN

IFIRST

ILAST

INTAGE

, .

XN

ICALL

KNOT

100
100

I

n

= 167

|

INT(0.3*NUM)

1.0
3.5
2.

1.5
1.0

=1
= 10
= R9

=0
= 2,
=1

= 4

ILAST-IFIRST+1 .
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11

MAT = KNOT+4
VKI = 230
VK2 = 50.0
VK3 = 700
VK4 = 80.0
JAGE(l) = 0

DO 51 = 2,100

IAGE()) = IAGE(I-1)+1
CONTINUE
WRITE(6,6)

FORMAT(65(=))
IF (IGEN.EQ.1) THEN
WRITE(6.7)
FORMAT(15X, ####it# WEIBULL-UNIFORM DISTRIBUTION #######)
WRITE(6,8)
FORMAT(65(-"))
WRITE(6,9)PN,U
FORMAT(SX,'WITH PN = 'F5.2,7X,U = "F5.2)
ELSE IF (IGEN.EQ.2) THEN
WRITE(,10)
FORMAT(15X,'##ti### GOMPERTZ-UNIFORM DISTRIBUTION #ithitits")
WRITE(6,11)
FORMAT(65(-))

_ WRITE(6,12)PC,U

12

13

14

FORMAT(5X,' WITH PC = ‘F5.2,7X,'U =" F5.2)

ELSE IF (IGEN.EQ3) THEN

WRITE(6,13) _

FORMAT(15X, ###### WEIBULL-GAMMA DISTRIBUTION ###Hit#)
WRITE(6,14)

FORMAT(65(-))
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15

16

17

18

19

20

25

26

30

35

WRITE(6,15)PN,ALP,BETA

FORMAT(5X,'WITH PN = 'F5.2,5X/ALP = 'F5.2,5X,BETA = F5.2)
ELSE IF (IGEN.EQ4) THEN
WRITE(6,16)

FORMAT(15X, ###t#ti## GOMPERTZ-GAMMA DISTRIBUTION #h#kt#)
WRITE(6,17)

FORMAT(65(-"))
WRITE(6,18)PC,ALP,BETA

FORMAT(5X,'WITH PC = F5.2,5X /ALP = 'F5.2,5X,BETA = F5.2)
ENDIF
WRITE(6,19)ISEED,NUM,[ROUND

FORMAT(5X,'SEED = '15,7X,'SAMPLE SIZE = I5,5X,ROUND = 'I4)
WRITE(6,20) '

FORMAT(65(="))

IF (IGEN.EQ.1.0R.IGEN.EQ.3) THEN

WRITE(6,25)

FORMAT(1X, AGE'3X, ESTIMATE QX'5X,

*PARAMETER K'.5X,'DEATH',SX,WITH'5X,'/ENDER’)

ELSE IF (IGEN.EQ.2.0R.IGEN.EQ4) THEN
WRITE(6,26)

FORMAT(1X,'AGE,3X,ESTIMATE QX'5X,
*PARAMETER B',5X, DEATH’5X, WITH,5X,ENDER")
ENDIF
WRITE(6,30)

FORMAT(65(=")
CALL TQX
DO 35 J= 1,100
SUMQX(J) = 0.0

CONTINUE

SUMWW = 00
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SUMDD =0.0
SUMEE = 0.0
DO 40 K = 1,100

IF (IGEN.EQ.1.OR.IGEN.EQ.3) THEN
PK(K) = -(ALOG(1.0-TABQX(K))*(PN+1.))
ELSE IF (IGEN.EQ.2.0R.IGEN.EQ.4) THEN
PB(K) = -(ALOG(1.0-TABQX(K))*ALOG(PC)/(PC-L.))
ENDIF
SUMD = 0.0
SUMW = 0.0
SUME = 0.0
DO 45 I =1 JROUND
DEATH = 0.0
WITH = 0.0
ENDER = 0.0
SUMTW = 0.0
IF (IGEN.EQ.1) THEN
CALL GENWU(ISEED)
ELSE IF (IGEN.EQ.2) THEN
CALL GENGU(ISEED)
ELSE IF (IGEN.EQ.3) THEN
CALL GENWG(ISEED)
ELSE IF (IGEN.EQ.4) THEN
CALL GENGG(ISEED)
ENDIF
ESQX = DEATH/(FLOAT(NUM)-_SUMTW)A
SUMQX(K) = SUMQX(K}+ESQX
SUMD = SUMD+DEATH
SUMW = SUMW+WITH
SUME = SUME+ENDER
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45

50 FORMAT(1X,l3,3X,FlO.7.5X.Fl3.10.3X,F5.2,§X,F5.2,3X,F5.2)

51

CONTINUE

VMQX(K) = SUMQX(K)IROUND
WWITH(K) = SUMW/IROUND/NUM*100.
SUMD/IROUND/NUM*100.
SUME/IROUND/NUM*100.

DDEATH(K)
EENDER(K)
IF (IGEN.EQ.1.OR.IGEN.EQ.3) THEN
WRITE(6,50)IAGE(K), VMQX(K) PK(K), DDEATH(K),
*WWITH(K),EENDER(K)

ELSE IF(JGEN.EQ.2.0R.IGEN.EQ.4) THEN
WRITE(6,5 DIAGE(K),VMQX(K),PB(K),DDEATH(K),
*WWITH(K),EENDER(K)

FORMAT(1X,13,3X,F10.7,5X,F13.10,3X,F5.2,3X,F5.2,3X,F5.2)

ENDIF

40 CONTINUE

1

DO 1 I = IFIRST+1,ILAST+1
SUMWW = SUMWW-+WWITH(I)
SUMDD = SUMDD+DDEATH()
SUMEE = SUMEE+EENDER(I)
CONTINUE

VMWITH SUMWW/FLOAT(INTAGE)
SUMDD/FLOAT(INTAGE)

SUMEE/FLOAT(INTAGE)

VMDEA
VMEND
WRITE(@,59)

i’

]

59 FORMAT(65('=")

WRITE(6,60)IFIRST JLAST,VMDEA , VMWITH,VMEND

60 FORMAT(IX,MEAN AGE(,I2,-'12,") ==>",

*18X,F5.2,3X/,F5.2,3X,F5.2)
WRITE(6,78)

78 FORMAT(65(=")
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C MOVING WEIGHTED AVERAGE

WRITE(6,79)

79 FORMAT(10X,MOVING WEIGHTED AVERAGE GRADUATION')
WRITE(6,80)Z XN

80 FORMAT(15X/WITH Z ="F3.1,5%,N = 'F5.1)
CALL MWA(ZXN)

C FUNCTIONAL FORMS GRADUATION

WRITE(6,80)
80 FORMAT(SX  #itHHHE FUNCTIONAL FORMS GRADUATION #HHHHHHF)
IF (ICALL.EQ.1) THEN -
CALL FORMW
WRITE(6,81)
81 FORMAT(15X,'WEIBULL FORM")
| WRITE(6,82)PPK, PPN
82 FORMAT(SX,'WITH K = "Fi5.12,5X,'N = F10.7)
C WRITE(6,83)
C83 FORMAT(64('=")
ELSE
CALL FORMG
WRITE(6,84)
84 FORMAT(15X,'GOMPERTZ FORM)
WRITE(6,85)PPB,PPC
85 FORMAT(5X,'WITH B = "F15.12,5X,'C = "F10.7)
WRITE(6,86)
86 FORMAT(64('=")
ENDIF
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C CUBIC SPLINES GRADUATION

WRITE(6,80)
80 FORMAT(SX, #it#s## CUBIC SPLINES GRADUATION #HH#H#H#HE')
CALL SPLINE
WRITE(6,81)KNOT
81 FORMAT(SX,'WITH KNOT = '12)
WRITE(6,82)VKI,VK2,VK3,VK4
82 FORMAT(X,KI ='F5.2,3X.K2 = 'F5.2,3X,K3 = ' F5.2,3X,K4 =",
*F5.2)
WRITE(6,83)
83 FORMAT(65(=))
WRITE(6,87)
87 FORMAT(1X AGE5X, TABQX' 6X,’MEANQX'8X,'GRADQX',
* 8X,RTE1'8X,RTE2)
SURTE] = 0.0
SURTE2 = 0.0
DO 90 K = 1,100
RTE1(K) = ABS(TABQX(K)-GRADQX(K))/TABQX(K)*100.
RTE2(K) = ABS(TABQX(K)-YMQX(K))/TABQX(K)*100.
SURTEI = SURTEI+RTEL(K)
SURTE2 = SURTE2+RTE2(K)
WRITE(6,95)IAGE(K), TABQX(K),VMQX(K),GRADQX(K),RTE1(K),RTE2(K)
95 FORMAT(1X,13,3X,F10.7,3X,F10.7,3X,F10.7,3X,F8.5,3X,F8.5)
90 CONTINUE
VMRTE3 = SURTE1/100.
VMRTE4 = SURTE2/100.
WRITE(6,91)
91 PORMAT(63('="))
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WRITE(6,100)VMRTE!,VMRTE2

00 FORMAT(IX,MEAN RELATIVE ERROR (10-89) = ',18X,F8.5,3X,F8.5)
WRITE(6,101)VMRTE3,VMRTEA4

101 FORMAT(IX,MEAN RELATIVE ERROR (0-99) =,18X,F8.5,3X,F8.5)
WRITE(6,102)

102 FORMAT(65(=))
STOP
END
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C SUBROUTINE
C GENERATED FUTURE LIFETIME AND WITHDRAWAL TIME
C (WEIBULL-UNIFORM DISTRIBUTION)

SUBROUTINE GENWU(ISEED)
COMMON/VARI/TABQX(100),NUM,PK(100),PB(100),IFIRST.ILAST,INTAGE
COMMON/VAR2/GRADQX(100),RTE 1(100),RTE2(100), YMQX(100)
COMMON/VARY/K,SUMTW,DEATH,WITH,ENDER, VMRTE1,VMRTE2
COMMON/VAR4/PC,PN,U,ALP,BETA,NW
DO 5 1= 1,NUM
15 WUNII = RAN(ISEED)
IF (WUNII.LE.0.0) GOTO 15
WUNI = U*WUNII
10 TWEIl = RAN(ISEED)
IF (TWEI1.LE.0.0) GOTO 10
TWEI2 = ALOG(1.-TWEI1)
TWEI3 = (PN+1)/PK(K)
TWEI4 = 1/(PN+1)

TWE! = (-TWEI3*TWEI2)**TWEIl4
IR (TWELLE.WUNI) THEN

IF (TWEILLE.1.0) THEN



DEATH = DEATH+1.
ELSE
ENDER = ENDER+1.
ENDIF
ELSE
IF (WUNLLE.1.) THEN
IF (WITH.LT.NW) THEN
WITH = WITH+1.0
SUMTWI = |.-WUNI
SUMTW =SUMTW+SUMTW1
ELSE
GOTO 15
ENDIF
ELSE
ENDER = ENDER+l.

ENDIF

ENDIF
5 CONTINUE

RETURN

END
C - Se— == —
C - SUBROUTINE
C GENERATED FUTURE LIFETIME AND WITHDRAWAL TIME
C l(GOMPER'IZ-UN[FORM DISTRIBUTION)
C== emmm——ezmm—mcm e =

SUBROUTINE GENGU(ISEED)
COMMON/VARI/TABQX(100),NUM,PK(100),PB(100),IFIRST ILAST,INTAGE
COMMON/VAR2/GRADQX(100),RTE1(100),RTE2(100),VMQX(100)
COMMON/VARJ3/K SUMTW ,DEATH,WITH,ENDER,VMRTE1,VMRTE2
COMMON/VAR4/PC.PN,U,ALP BETA NW
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DO 51 = 1,NUM
15 WUNI1 = RAN(ISEED)
IF (WUNI1.LE.0.0) GOTO 15
WUNI = U*WUNII
10 TGOMI = RAN(ISEED)

IF (TGOMI1.LE.0.0) GOTO 10
TGOM2 = ALOG(1.-TGOM1)
TGOM3 = ALOG(PC)

TGOM4 = TGOM3*TGOM2/PB(K)
TGOMS = 1.0-TGOM4

TGOMS6 = ALOG(TGOMS)

TGOM = TGOM6/TGOM3

IF (TGOM.LE.WUNI) THEN
IF (TGOM.LE.1.0) THEN

DEATH = DEATH+1.
ELSE

ENDER = ENDER#1.
ENDIF

ELSE

IF (WUNLLE.1.) THEN
IF (WITH.LT.NW) THEN
WITH = WITH+1.0
SUMTWI = 1.-WUNI
SUMTW = SUMTW+SUMTW]1
ELSE
GOTO 15
ENDIF
ELSE
ENDER = ENDER+l,
ENDIF
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ENDIF
5 CONTINUE
RETURN
END
Ca= i e
C SUBROUTINE
C GENERATED FUTURE LIFETIME AND WITHDRAWAL, TIME
C (WEIBULL-GAMMA DISTRIBUTION)
C== E—— S AL —

16

SUBROUTINE GENWG(ISEED)
COMMON/VARI/TABQX(100),NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE
COMMON/VAR2/GRADQX(100),RTE1(100),RTE2(100),YMQX(100)
COMMON/VAR3/K,.SUMTW,DEATH,WITH,ENDER,VMRTE],VMRTE2
COMMON/VAR4/PC,PN,UALP BETA NW
DO 51 = 1,NUM

IF (ALP.GT.1.) THEN
A = LI2*ALP-1.)**(1./2)
B = ALP-ALOG(4.)
Q= ALP+1./A
C=45
D = 1.+ALOG(C)

Ut = RAN(ISEED)

U2 = RAN(ISEED)

V = A*ALOG(U1/(1.-UL))

Y = ALP*EXP(V)

Z =(U1**2.)*U2

Z] = ALOG(Z)

W =BH+Q*V)-Y

WDZ = W+D-(C*Z)
- IF (WDZ.GE.0.) THEN



X=Y
ELSE
IF (W.GE.Z1) THEN
X=Y
ELSE
GOTO 2
ENDIF
ENDIF
WGAM = X*BETA

ENDIF
C
IF (ALP.EQ.0.) THEN
U = RAN(ISEED)
WGAM = -BETA*ALOG(U)
ENDIF
C
{0  TWEIl = RAN(ISEED)

IF (TWEI1LE.0.0) GOTO 10
TWEI2 = ALOG(1.-TWEIL)
TWEI3 = (PN+1)/PK(K)
TWEI4 = 1/(PN+1)

TWEI = (-TWEI3*TWEI2)**TWEl4

IF. (TWELLE.WGAM) THEN
IF (TWELLE.1.0) THEN

DEATH = DEATH+1.
ELSE '

ENDER = ENDER+1.
ENDIF

ELSE
IF (WGAM.LE.1.) THEN
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C
C

IF (WITH.LT.NW) THEN
WITH = WITH+1.0
SUMTW! = 1.-WGAM
SUMTW = SUMTW+SUMTW1

ELSE
GOTO 16
ENDIF
ELSE
" ENDER = ENDER+.
ENDIF ‘

ENDIF

CONTINUE

RETURN

END

SUBROUTINE

e e A s e . e e e e e St S -
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GENERATED FUTURE LIFETIME AND WITHDRAWAL TIME

(GOMPERTZ-GAMMA DISTRIBUTION)

T e T o e 41—

16

SUBROUTINE GENGG(ISEED)
COMMON/VARI/TABQX(100),NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE
COMMON/YAR2/GRADQX(100),RTE1(100),RTE2(100),VYMQX(100)
COMMON/VAR3/K,SUMTW,DEATH,WITH,ENDER,VMRTE1,YMRTE2
COMMON/VAR4/PC,PN,U,ALP,BETA,NW
DO 5 1= 1,NUM

IF ((ALP.GT.0.).AND.(ALP.LT.1.)) THEN

E = EXP(1.)

B = (E+ALP)E

Ul = RAN(ISEED)
P = B*Ul
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IF (P.GT.1.) THEN
Y = -ALOG((B-P)/ALP)
U2 = RAN(ISEED)
IF (U2.LE.(Y**(ALP-1.))) THEN
X=Y
ELSE
GOTO 1
ENDIF
ELSE
Y = P**(1./ALP)
U2 = RAN(ISEED)
iF (U2.LE.EXP(-Y)) THEN
X=Y '
ELSE
GOTO |
ENDIF
ENDIF
WGAM = X*BETA
ENDIF

IF (ALP.GT.1.) THEN
A = LAQ2AALP-1)**(1.22)
B = ALP-ALOG(4.)
Q = ALP+1/A
C=45
D = 1.+ALOG(C)
2 Ul = RAN(USEED)
U2 = RAN(ISEED)
V = A*ALOG(UILL-UD))
- Y = ALP*EXP(V)
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Z = (U1**2.)*U2
Z1 = ALOG(Z)
W = B+Q*V)-Y
WDZ = W+D-(C*Z)
IF (WDZ.GE.0.) THEN
X =Y
ELSE
IF (W.GE.Z1) THEN
X =Y
ELSE
GOTO 2
ENDIF
ENDIF
WGAM = X*BETA

ENDIF
C
IF (ALP.EQ.0.) THEN
U = RAN(ISEED)
WGAM = -BETA*ALOG(U)
ENDIF
C

10  TGOMI = RAN(ISEED)

IF (TGOM1.LE.0.0) GOTO 10
TGOM2 = ALOG(1.-TGOM1)
TGOM3 = ALOG(PC)
TGOM#4 = TGOM3*TGOM2/PB(K)
TGOMS = 1,0-TGOM4
TGOM6 = ALOG(TGOMS)
TGOM = TGOM6/TGOM3

IF (TGOM.LE.WGAM) THEN

327




IF (TGOM.LE.1.0) THEN
DEATH = DEATH+1.
ELSE
ENDER = ENDER+l,
ENDIF
ELSE
IF (WGAM.LE.|.,) THEN
IF (WITHLT.NW) THEN
WITH = WITH+1.0
SUMTW1 = 1.-WGAM
SUMTW = SUMTW+SUMTW]1
ELSE
GOTO 16
ENDIF
ELSE
ENDER = ENDER#.
ENDIF
ENDIF
CONTINUE
RETURN
END

O O a ¢

SUBROUTINE
TABLE OF MORTALITY

— —— - —— ——— 4 =

SUBROUTINE TQX .

COMMON/VAR /TABQX(100),NUM,PK(100},PB(100},IFIRST,ILAST,INTAGE
COMMON/VAR2/GRADQX(100),RTE1(100),RTE2(100),VMQX(100)
COMMON/VAR3I/K,SUMTW,DEATH,WITH,ENDED,YMRTE1,VMRTE2
COMMON/VAR4/PC,PN,UALP,BETA NW
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TABQX(1) = 0.0204217
TABQX(2) = 0.0013431
" TABQX(3) = 0.0012237
TABQX(4) = 0.0011239
TABQX(S) = 0.0010421
TABQX(6) = 0.0009770
TABQX(7) = 0.0009269
TABQX(8) = 0.0008904
TABQX(9) = 0.0008660
TABQX(10) = 0.0008522
TABQX(11) = 0.0008475
TABQX(12) = 00008504
TABQX(13) = 0.0008594
TABQX(14) = 0.0008730
TABQX(15) = 0.0008898
TABQX(16) = 00009081
TABQX(17) = 0.0009282
TABQX(18) = 00009502
TABQX(19) = 0.0009744
TABQX(20) = 0.0010009
TABQX(21) = 00010299
TABQX(22) = 0.0010618
TABQX(23) = 0.0010967
TABQX(24) = 0.0011350
TABQX(25) = 0.0011770
TABQX(26) = 0.0012330
TABQX(27) = 0.0012735
TABQX(28) = 0.0013288
TABQX(29) = 0.0013895
TABQX(30) = 0.0014560
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TABQX(31) = 0.0015289
TABQX(32) = 0.0016089
TABQX(33) = 0.0016965
TABQX(34) = 0.0017927
TABQX(35) = 0.0018980
TABQX(36) = 0.0020136
TABQX(37) = 0.0021402
TABQX(38) = 0.0022791
TABQX(39) = 0.0024313
TABQX(40) = 0.0025982
TABQX(41) = 0.0027812
TABQX(42) = 0.0029818
TABQX(43) = 0.0032017
TABQX(44) = 0.0034427
TABQX(45) = 0.0037070
TABQX(46) = 0.0039966
TABQX(47) = 0.0043141
TABQX(48) = 0.0046621
TABQX(49) = 0.0050436
TABQX(50) = 0.0054617
TABQX(51) = 0.0059199
TABQX(52) = 0.0064221
TABQX(53) = 0.0069724
TABQX(54) = 0.0075755
TABQX(55) = 0.0082364
TABQX(56) = 0.0089605
TABQX(57) = 0.0097538
TABQX(58) = 0.0106230
TABQX(59) = 0.0115752
TABQX(60) = 0.0126181
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TABQX(61) = 0.0137604
TABQX(62) = 001501 14
TABQX(63) = 0.0163813
TABQX(64) = 0.0178812
TABQX(65) = 0.0195231
TABQX(66) = 0.0213203
TABQX(67) = 0.0232871
TABQX(68) = 0.0254391
TABQX(69) = 0.0277932
TABQX(70) = 0.0303680
TABQX(71) = 0.0331833
TABQX(72) = 0.0362608
TABQX(73) = 0.0396240
TABQX(74) = 0.0432982
TABQX(75) = 0.0473108
TABQX(76) = 0.0516911
TABQX(77) = 0.0564708
TABQX(78) = 0.0616840
TABQX(79) = 0.0673671
TABQX(80) = 0.0735589
TABQX(81) = 0.0803009
TABQX(82) = 0.0876369
TABQX(83) = 0.0956134
' TABQX(84) = 0.104279¢
TABQX(8S) = 0.1136860
TABQX(86) = 0.1238867
TABQX(87) = 0.1349367
TABQX(88) = 0.1468926
TABQX(89) = 0.1598121
TABQX(90) = 0.1737533
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TABQX(91) = 0.1887738
TABQX(92) = 0.2049298
TABQX(93) = 0.2222749
TABQX(94) = 0.2408589
TABQX(95) = 0.2607257
TABQX(96) = 02819122
TABQX(97) = 0.3044456
TABQX(98) = 0.3283410
TABQX(99) = 0.3535993
TABQX(100) = 0.3802041

RETURN

END
Cozmsz======sssssmramzssssEsssEsSSsmrrrssssss=EsSSESSSSSSSSIIRES
C FUNCTION RANDOM(0,1)
[ — I —— S L PR

FUNCTION RAN(ISEED)

ISEED = ISEED*16807

IF (ISEED.LT.0) ISEED = ISEED+2147483647+1
RAN = ISEED
RAN = RAN*0.465661E-9

RETURN .

END

Ce====ssoscsssssressoRESSESSSS SRS SSSSS=RE=S =S TaREEESSaEs

C SUBROUTINE

C MOVING WEIGHTED AVERAGE GRADUTION

SUBROUTINE MWA(ZXN)

COMMON/VAR I/TABQX(100), NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE
COMMON/VARZ/GRADQX(100),RTEI(100),RTE2(100), VMQX(100)
COMMON/VARY/K SUMTW,DEATH,WITH,ENDER,VMRTE],VMRTE2



COMMON/VAR4/PC,PN,UALP,BETA NW
REAL*8 FACT,FACT2,FACT3,FACT4,FACT5 FACT6,FACT7,FACTS,FACTY,
*FACT0,51,52,53,54,H,VK,AR,AR1,AR2,AR3,AR4,HK | HK2,AR] 1,AR12,AR13,
*AR14,AR0,QX1,QX2,QX

F=2Z

FACT1 = FACT(F)

F = 2*XN+2.*Z+!,

FACT2 = FACT(F)

F =2%Z+1.

FACT3 = FACT(F)

F =2*XN

FACT4 = FACT(F)

F = Z+2,

FACTS = FACT(P)

F = 2*XN+2.*Z+3.

FACT6 = FACT(F)

F = 2,*Z+5.

FACT? = FACT(F)

F = 2*XN-2.

FACTS8 = FACT(F)

F =Z+1.

FACT9 = FACT(F)

F=17%2.43.

FACTO0 = FACT(F)

S1 = (FACT1**2*FACT2)/(FACT3*FACT4)
$2 = (FACT5**2*FACT6)/FACTT*FACTS)
S3 = (FACT9**2*FACT6)/(FACTO*FACT4)
S4 = (FACT9**2*FACT2)/(FACTO*FACTS)
H = (52-((XN+Z+1.)**2*54))/(S1*52-S3*54)
VK = ((XN+Z+1.)**2*81-33)/(S1*S2-83*54)
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SURTEI = 0.0
SURTE2 = 0.0
DO 10 J = IFIRST+1,ILAST+1
QX =00
N = INT(XN)
DO201=1,N
HKI = (XN**2-FLOAT(I)**2)*VK+H
ARI = ((XN+1.)**2)-(FLOAT(D)**2)
AR2 = ((XN+2.)**2)-(FLOAT()**2)
AR3 = ((XN+3.)**2)-(FLOAT(1)**2)
AR4 = ((XN+4.)*2)-(FLOAT()**2)
iF (ZEQ0) THEN
AR = HK1
ELSE IF (ZEQ.1.) THEN
AR = ARI*HKI
ELSE IF (Z.EQ.2.) THEN
AR = ARI*ARZ*HK |
ELSE IF (Z.EQ.3.) THEN
AR = ARI*AR2*AR3*HK|
ELSE IF (Z.EQ.4.) THEN
AR = ARI*AR2*AR3*AR4*HK
ENDIF
QX1 = AR*VMQX(U+])
QX2 = AR*VMQX(-I)
QX = QX+QX1+QX2
20 CONTINUE
HK2 = XN**2*VK+H
AR11 = (XN+1.)**2
ARI2 = (XN+2.)**+2
ARI3 = (XN+3.)"%2
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AR14 = (XN+4.)**2
IF (Z.EQ.0.) THEN

ARO = HK2
ELSE IF (Z.EQ.1.) THEN

ARO = AR11*HK2
ELSE IF (Z.EQ.2.) THEN

ARO = AR11*ARI2*HK2
ELSE IF (Z.EQ.3.) THEN

'ARO = AR11*ARI2*AR13*HK?2
ELSE IF (Z.EQ.4.) THEN

ARO = ARI1*ARI2*ARI3*AR14*HK2
ENDIF
QX0 = ARO*VMQX()
GRADQX(J) = QX+QXO0

RTE1(J) = ABS(TABQX(J))-GRADQX(J))TABQX(J)*100.

RTE2(J) = ABS(TABQX(J)-VMQX(J})/TABQX(J)*100,

SURTE1 = SURTEI+RTEI(J)
SURTE2 = SURTE2+RTE2(])
10 CONTINUE

VMRTE]l = SURTEI/FLOAT(INTAGE)
VMRTE2 = SURTE2/FLOAT(INTAGE)
RETURN
END

C==== Sxa====so

- C FUNCTION FACTORIAL

Ce
FUNCTION FACT(F)
IF (F.EQ.0.) THEN
FACT = 1.
- GOTO 1

o e e o, S s e e S
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ENDIF
FACT = 1.
M = INT(F)
DO 10L = 1M
FACT = FACT*FLOAT(L)
10 CONTINUE
{ RETURN
END

e Tttt e —————+]
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SUBROUTINE
FUNCTIONAL FORMS GRADUATION
(WEIBULL 'S FORM)

Q0 O Q
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SUBROUTINE FORMW
DIMENSION  TX(2,100),TXW(2,100), TXWX(2,2), TXWQX(2),
*X(100,2),W(100,100),QX(100)
COMMON/VARI/T. ABQX(]OO),NUM,PK(100).PB(100).1F1RST,1LAST,1NTAGE |
COMMON/VARZ/GRADQX(100),RTE1{100},RTE2(100),YMQX(100)
COMMON/VAR3/K,SUMTW,DEATH,WITH,ENDED,VMRTE1,VMRTE2
COMMON/VAR4/PPK,PPN,PPB,PPC,PN,PC,U,ALP,BETA NW

C DO 101 = 1,INTAGE

C X1 = FLOAT(+IFIRST-1)
C X2 = FLOAT(I+IFIRST)
DO 10 I=1,60
X1 = FLOAT()

X2 = FLOAT(I+1)
XA = 1.
X(12) = ALOGIO(X1)
TX(LD) = 1,
TX(2]) = ALOGI0(X1)



QX(I) = ALOGIO(VMQX(X2))

c DO 10 J = 1,INTAGE
DO 10J = 1,99
IF (LEQ.J) THEN
W(L,J) = FLOAT(NUM)/(VMQX(X2)*(1.-VMQX(X2)))
ELSE |
W(LJ) =0.0
ENDIF
[0 CONTINUE
DO 201=12

TXWX(L1) = 0.0
TXWX(12) =00
TXWQX() = 0.0
C DO 20 J = 1,INTAGE
DO 20 ] = 1,99
TXW(,J) =0.0
o DO 15 K =1INTAGE
DO 15 K= 1,99
TXW({)) = TXW(LI)+TX(LK)*W(K,)
15 CONTINUE
TXWX(,1) = TXWX(L,D+TXW(J)*X(,1)
TXWX(1,2) = TXWX(I,2)+TXW(,J)*X(J,2)
TXWQX(I) = TXWQX(IH+TXW(LI)*QX()
20 CONTINUE
AB = TXWX(1,1*TXWX(2,2)-TXWX(2,1)*TXWX(1,2)
Al = TXWQX(1)*TXWX(2.2)- TXWQX(2)*TXWX(1,2)
Bl = TXWX(I,1)*TXWQX(2)-TXWX(Z,1)*TXWQX(1)
A =Al/AB
B =BI/AB
PPK = [0.**A
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PPN =B

SURTEI = 0.0

SURTE2 = 0.0

DO 30 J = IFIRST+1,ILAST+1

GRADQX(J) = 1.-(EXP((J**(PPN+1.))-((J-1.)**(PPN+1.)))*
* (-PPK)/(PPN+1.)))

RTE1(J) = ABS(TABQX())-GRADQX(J))/TABQX(I)*100,

RTE2(J)) = ABS(TABQX()-VMQX(J)YTABQX(J)*100.

SURTEl = SURTEI+RTEI())

SURTE2 = SURTE2+RTE2())

CONTINUE

VMRTE! = SURTEI/FLOAT(INTAGE)

VMRTE2 = SURTE2/FLOAT(INTAGE)

RETURN

END

QO 0O 0 0 0

SUBROUTINE
FUNCTIONAL FORMS GRADUATION
(GOMPERTZ 'S FORM)
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SUBROUTINE FORMG
DIMENSION - TX(2,100),TXW(2,100),TXWX(2,2),TXWQX(2),
* X(100,2),W(100,100),QX(100)

COMMON/VAR1/TABQX(100),NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE

COMMON/VAR2/GRADQX(100),RTE1(100),RTE2(100), VMQX(100)

COMMON/VAR3/K,SUMTW ,DEATH,WITH,ENDED,VMRTEI,VMRTE2

COMMON/VAR4/PPK,PPN,PPB,PPC,PN,PC,UALP,BETA NW
DO 101 = |,INTAGE

X1 = FLOAT(I+IFIRST-1)

X2 = FLOAT(I+IFIRST)




MAX =90

DO 101 = |, MAX
X1 = FLOAT(I+9)
X2 = FLOAT(1+10}

X@1) =1
X(12) = XI
TX(LD) = 1.
TX@J) = X1
QX() = ALOGIO(YMQX(X2))
C DO 10J = 1,INTAGE
DO 10J = 1,MAX
IF (LEQ.J) THEN
W(LJ) = FLOAT(NUM)(VMQX(X2)*(1.-VMQX(X2)))
ELSE
Ww(IJ) =00
ENDIF
10 CONTINUE
DO20§=132
TXWX({1) = 0.0
TXWX(,2) = 00

TXWQX(D) = 0.0

C DO 20 J =1, INTAGE
DO 20 ) = 1, MAX
TXW({]) =00

c DO 15 K =1,INTAGE
 DOISK=IMAX
TXW(LY) = TXW(I)TXAK)WEK.])
IS CONTINUE
TXWX(,1) = TXWX(, D+ TXW(LI*XG, 1)
TXWX(,2) = TXWX(,2+TXW(LI)*X(1,2)
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TXWQX() = TXWQX(D+TXW(LI*QX(J)
CONTINUE

AB = TXWX(1,1)*TXWX(2,2)-TXWX(2,1)*TXWX(1,2).
Al = TXWQX(1)*TXWX(2,2)- TXWQX(2)*TXWX(1,2)
Bl = TXWX(,1)*TXWQX(2)-TXWX(2,1)*TXWQX(1)
A  =Al/AB

B =BI/AB

PPB = 10.**A

PPC = 10.**B

SURTEI = 0.0

SURTE2 = 0.0

DO 30 J = IFIRST+1,JLAST+1

DO 30 J = 11,51

GRADQX()) = 1.-(EXP(PPC**(J-1.)*(PPC-1.)*(-PPB)/ALOG(PPC)))
RTEI()) = ABS(TABQX(J)-GRADQX(J))TABQX(3)*100,
RTE2(J) = ABS(TABQX())-VMQX()))/TABQX(J)*100.
SURTE! = SURTEI+RTEI()

SURTE2 = SURTE2+RTEZ(})

CONTINUE
VMRTE! = SURTEI/FLOAT(INTAGE)
VMRTE2 = SURTE2/FLOAT(INTAGE)
RETURN
END

. - P E AN Wl —
== S e

SUBROUTINE
CUBIC SPLINES GRADUATION

C

SUBROUTINE SPLINE
DIMENSION  TX(15,100),TXW(15,100),TXWX(15,15), TXWQX(15),

*X(100,15),W(100,100),QX(100),C(15),A(15,15)




COMMON/VAR1/TABQX(100),NUM,PK(100),PB(100),IFIRST,ILAST,INTAGE
COMMON/VAR2/GRADQX(100),RTE1(100),RTE2(100),VMQX(100)
COMMON/VAR3/K,SUMTW,DEATH,WITH,ENDED,VMRTE1,VMRTE2
COMMON/VAR4/VK1,VK2,VK3,VK4, KNOT,MAT PN PC,U,ALP,BETA NW
MIN =0
MAX = 99
MM = MAX-MIN+1
DO 10 1 = 1,MM
X1 = FLOAT(I+MIN-1)
QX(I) = YMQX(I+MIN)
DO 10 J = 1,MAT
IF (L.EQ.1.AND.MIN.EQ.0) THEN
IF (LEQ.J) THEN
X(1LJ) = 1.0
ELSE
X@D) = X1
ENDIF
ELSE IF (J.EQ.5) THEN
IF (X1.GE.VK1) THEN
X(1J) = (X1-VK1)**3

ELSE
X(1J) =00
ENDIF
ELSE IF (J.EQ.6) THEN

IF (X1.GE.VK2) THEN
X(LD) = (X1-VK2)**3
ELSE
X(11) =00
ENDIF
ELSE IF (J.EQ.7) THEN
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IF (X1.GE.VK3) THEN
X(1J) = (X1-VK3)**3
ELSE
X)) = 0.0
ENDIF
ELSE IF (J.EQ.8) THEN
IF (X1.GE.VK4) THEN
X(1J) = (X1-VK4)**3
ELSE
X)) =00
ENDIF
ELSE IF (1.EQ.9) THEN
IF (X1.GE.VKS) THEN
X(@)) = (XI-VK5)**3
ELSE
X)) = 0.0
ENDIF
ELSE IF (J.EQ.5) THEN
IF (X1.GE.VK1) THEN
X(L) = (X1-VK1)**3
ELSE
X() = 0.0
ENDIF
ELSE IF (.EQ.6) THEN
IF (X1.GE.VK2) THEN

X(L)) = (X1-VK2)**3

ELSE
X(1)) = 0.0
ENDIF
ELSE IF (J.EQ.7) THEN
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IF (X1.GE.VK3) THEN
X(L)) = (X1-VK3)**3
ELSE
X{1.J) = 0.0
ENDIF
ELSE IF (J.EQ.8) THEN
IF (X1.GE.VK4) THEN
X(L)) = (X1-VK4)**3
ELSE
X{1,DH =00
ENDIF
ELSE IF (J.EQ.9) THEN
IF (X1.GE.VKS) THEN
X(1)) = (X1-VK5)**3
ELSE
X(1) =00
ENDIF
ELSE IF (J.EQ.10) THEN
IF (X1.GE.VK6) THEN
X(L,J) = (X1-VK6)**3
ELSE
X(1.J) = 0.0
ENDIF
X)) = X1**(J-1)
10 CONTINUE

C
DO 20J = 1,MAT
DO 20 I = MM
TXA.0) = Xd)
20 CONTINUE
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30

DO 30 I = 1,MM
X1 = FLOAT(I+IFIRST)
DO 30 J = 1,MM
IF (LEQ.J) THEN
W(LJ) = FLOAT(NUMYQX(I)*(1.-QX(D)
ELSE
W(,J) =0.0
ENDIF
CONTINUE

END FIND MATRIX : X,TX,W,QX

15

40

DO 1 I =1MAT
DO 1] = 1,MAT
TXWX(1,J) = 0.0
CONTINUE
DO 401 = I MAT
TXWQX(1) = 0.0
DO 40L = I.MM
TXW(LL) =00
DO 15 K =1, MM
TXW(IL) = TXW(ILLA+TX(LK*W(EK,L)
CONTINUE
TXWQX(I) = TXWQX(+TXW(I,L)*QX(L)
DO 40 ] = | MAT |
TXWX({L)) = TXWX(LI)+TXW(,L*X.J)
CONTINUE

END FIND MATRIX : TXWQX, TXWX
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DO 31 1 = |, MAT-1
DO 31 J = I+1,MAT
AUD = TXWX(TXWXQD
TXWQX(J) = TXWQX(U)-AQI*TXWQX()
DO 31 L =1,MAT
TXWX(,L) = TKWX(,L)-AQ)*TXWX(LL)
31  CONTINUE |
C(MAT) = TXWQX(MAT)/TXWX(MAT,MAT)
DO 50 I = MAT-1,1 -1
SUM = 0.0
DO 41 J = MAT,I+1,-1
SUM = SUM+C)*TXWX(,})
41 CONTINUE
Cl) = (TXWQX()-SUMYTXWX(L])
50 CONTINUE

C END FIND VALUE OF C

SURTEI = 0.0
SURTE2= 0.0
IA = IFIRST-MIN+1
1B = ILAST-MIN+1
DO 60 1 = 1,100
X1 = FLOAT(I+MIN-1)
IF (X1.EQ.0.) THEN
SUMP = C(1)
GRADQX(1) = SUMP
GOTO 60
ENDIF
SUMP = 0.0
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DO 51 J = |,MAT
IF (J.EQ.5) THEN
IF (X1.GE.VK1) THEN
SUMP = SUMP+C())*(X1-VK1)**3
ENDIF
ELSE IF (J.EQ.6) THEN
IF (X1.GE.VK2) THEN
SUMP = SUMP+C(J)*(X1-VK2)**3
ENDIF
ELSE IF (.EQ.7) THEN
IF (X1.GE.VK3) THEN
SUMP = SUMP+C())*(X1-VK3)**3
ENDIF
ELSE IF (J.EQ.8) THEN
IF (X1.GE.VK4) THEN
SUMP = SUMP+C(Jy*(X1-VK4)**3
ENDIF
ELSE IF (J.EQ.9) THEN
IF (X1.GE.VKS) THEN
SUMP = SUMP+C(J)*(X1-VK5)**3
ENDIF
ELSE IF (J.EQ.10) THEN
IF (X1.GE.VK6) THEN
SUMP = SUMP+C(J)*(X1-VK6)**3
ENDIF
ENDIF
ELSE

SUMP = SUMP+C(I)*(X1**(J-1))
ENDIF

- CONTINUE
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GRADQX(I+MIN) = SUMP

60 CONTINUE

DO 61 K = IFIRST+I,JLAST+1

RTEI(K) = ABS(TABQX(K)-GRADQX(K))/TABQX(K)*100,

RTE2(K) = ABS(TABQX(K)-VMQX(I))/TABQX(K)*100.

SURTEI = SURTEI+RTE1(K)

SURTE2 = SURTE2+RTE2(K)
61 CONTINUE

VMRTE! = SURTEI/FLOAT(INTAGE)

VMRTE2 = SURTE2/FLOAT(INTAGE)

RETURN

END
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