
ภาษ าไท ย

ร า ย ก า ร อ ้า ง อ ิง

ธ ีรพ ร  ว ีร ะ ถ า ว ร . ท า?อ น ุม าน เซ ิงส ถ ิต ิข ั้น ก ล าง :โค รงส ร ้า งแ ล ะค วาม ห ม าย . ก ร ุง เท พ มห านค ร : 

พ ิท ักษ ์ก ารพ ิมพ ์, 2531

คศ ิธ ร พ ุท ไธว ัฒ น ์ “ว ิธ ีก า รป ร ับ แ ก ้ค ่า ป ร ะม าณ ค วา ม น ่า จ ะ เป ็น ท ีจ ะ เส ีย ช ีว ิต ” ว ิท ย าน ิพ น ธ ์ 

ป ร ิญ ญ าม ห า บ ัณ ฑ ิต  ภ าค ว ิช าส ถ ิต ิ บ ัณ ฑ ิต ว ิท ย าล ัย จ ุฬ าล งก รณ ์ม ห าว ิท ย าล ัย

ส ม บ ัต ิ ก ุล ว ุฒ ิ. “ว ิธ ีก า รป ระม าณ ค วา ม น ่า จ ะ เป ็น ท ี่จ ะ เล ีย ช ีว ิต  ส ำห ร ับ ข ้อ น ุล ป ระก ัน ช ีว ิต ท ี่ไม ่

ส ม น ุรณ ์” ว ิท ย าน ิพ น ธ ์ป ร ิญ ญ าม ห าบ ัณ ฑ ิต  ภ าค ว ิช าส ถ ิต ิ บ ัณ ฑ ิต ว ิท ย าล ัย จ ุฬ าล งก รณ ์

ม ห าว ิท ย าล ัย

ภ าษ าอ ังก ฤ ษ

Batten, R .w  M ortality Table Construction Prentice-Hall, Inc. England Cliffs, 

Newjersy . 1978

Broffitt, J.D. “ Increasing and Increasing convex Bayesian Graduation” , TSA, 

XL, 1988, 115 - 148

Burden. R.L. and Paires, J.D Numerical Analysis (Third Edition). Boston: Prindle, 

Weber & Scnmidt, 1985

London, D Graduation : The Revision of Estimates. W insted, Connecticut : 

ACTEX Publication , 1985

London, D. Survival Models and Their Estimation. W insted, Conneeticut :

ACTEX Publication 1 1988



ภ าค ผ น ว ท



439

ภาคผนวก ก

ตาราง ก แสดงค ่า qx แ ล ะค ่าพ าราม ิเต อ ร ์ P สำห ร ับการแจกแจงแบบ เอกช ์โพ เนน เช ียล  

ซ ื่งน ำค ่าพ าราม ิเต อ ร ์ไป จ ำล อ งข ้อ ย ูล เก ี่ย วก ับ ระย ะ เวล าท ี่จ ะม ีช ีว ิต อ ย ู่ต ่อ ไป ใน อ น าค ต

X qx P X qx P

0 0.00708 '0.0071051 20 0.00179 0.0017916
1 0.00176 0.0017615 21 0.00183 0.0018317
2 0.00152 0.0015211 22 0.00186 0.0018617
3 000146 0.0014610 23 0.00189 0.0018917
4 0.00140 0.0014010 24 0.00191 0.0019118
5 0.00135 0.0013509 25 0.00193 00019319
6 0.00130 0.0013008 26 0.00196 0.0019619
7 0.00126 0.0012608 27 0.00199 0.0019919
8 0.00123 0.0012307 28 0.00203 0.0020320
9 0.00121 0.0012107 29 0.00203 0.0020821
10 0.00121 0.0012107 30 0.00213 00021322
11 0.00123 0.0012307 31 0.00219 0.0021924
12 0.00126 0.0012608 32 0.00225 0.0022525
13 0.00132 0.0013208 33 0.00232 0.0023227
14 0.00139 0.0013909 34 0.00240 0.0024029
15 000146 0.0014610 35 0.00251 0.0025131
16 0.00154 0.0015411 36 0.00264 0.0026434
17 0.00162 0.0016213 37 0.00280 0.0028039
18 0.00169 0.0016914 38 0.00301 0.0030145
19 000174 0.0017415 39 0.00325 0.0032552



4 4 0

ต า รา ง  ก (ต ่อ ) แสดงค่า qx และค ่าพ า ราม ิเต อ ร ์ P  ส ำห ร ับ ก ารแ จก แ จ งแ บ บ เอ ก ช Îพ เนนเช ียล  

ซ ึ่งน ำค ่าพ าราม ิเต อ ร ์ไป จ ำล อ งข ้อ ผ ูล เก ี่ย วก ับ ระย ะ เวล าท ี่จ ะม ีช ีว ิต อ ย ู่ต ่อ ไป ใน อ น าค ต

X qx P X qx P

40 000353 0.0035362 60 0.02034 0.0205497
41 0.00384 0.0038474 61 002224 0.0224910
42 0.00417 0.0041787 62 0.02431 0.0246104
43 0.00453 0.0045402 63 0.02657 0.0269293
4 4 0.00492 0.0049321 64 0.02904 0.0294700
4 5 0 00535 0 0053644 65 0.03175 0.0322649
4 6 000583 0.0058471 66 0.03474 0.0353578
47 0.00636 0.0063803 67 0.03804 0.0387824
48 0.00695 0.0069742 68 0.04168 0.C-.25735
49 0.00760 0.0076290 69 0.04561 0.0466828
50 0.00832 0.0083548 70 0.04979 0.0510722
51 0.00911 0.0091517 71 0.05415 0.0556713
52 0.00996 0.0100099 72 0.05865 0.0604402
53 0.01086 0.0109194 73 0.06325 0.0653495
5 4 001190 00119713 74 0.06812 0.0705512
5 5 0.01300 00130852 75 0.07337 0.0762009
56 0.01421 00143119 76 0.07918 0.0824907
57 0.01554 0.0156620 77 0.08570 0.0895965
58 0.01700 0.0171461 78 0.09306 0.0976790
59 001859 0.0187649 79 0.10119 0.1066836
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ต า ร า ง  ก ;ต ่อ ) แลดงค ่า qx แ ล ะค ่าพ าราม ิเต อ ร ์ (3 สำห ร ับการแจกแจงแบบ เอกซ ํโพ เนน เช ียล  

ซ ึงน ำค ่าพ าราม ิเต อ ร ์!ป จำล อ งข ้อ ร ุ)ล เก ี่ย วก ับ ระย ะ เวล าท ี่จ ะม ีช ีว ิต อ ย ู่ต ่อ ไป ใน อ น าค ต

X q x P

80 0.10998 0.1165113
81 0.11935 0.1270950

82 0.12917 0.1383085
83 0.13938 0.1501022
84 0.15001 0.1625307
85 0.16114 0.1751150
86 0.17282 0.1897329
87 0.18513 0.2047267
88 0.19825 0.2209585
89 0.21246 0.2388411
90 0.22814 0.2589521
91 0.24577 0.2820579
92 0.26593 0.3091509
93 0.28930 0.3415049
94 0.31666 0.3807627
95 0.35124 0.4326924
96 0.40056 0.5117594
97 0.48842 0.6702514
98 0.66815 1.1030722
99 0.99999 11.5115690



ภาคผนวก ข

c M AIN P R O G R A M  - G EN ER A TIN G  DATA

0 ==========================================================

D IM E N SIO N  SU M Q X (100),IA G E (100),W W IT H (1 00),D D E A T H (100),E E N D E R (100 ), 

* SU M M X I10 0),R T E 3(1 00 )

C O M M O N /V A R 1 /T A B Q X (1 00),T A P Q X (100)

C O M M O N /V A R 2/N U M ,P K (100),P B (100).IF IR S T ,IL A S T ,IN T A G E

C O M M O N A /A R 3/G R A D Q X <100),R T E 1(100),R T E 2(100> .V M Q X (100)

C O M M O N /V A R 4 /K ,S U M T W ,S U M T D , D E A T H ,W IT H ,E N D E R ,V M R T E 1,V M R T E 2

C O M M O N /V A R 5 /P N ,U ,A L P ,B E T A ,N W

C O M M O N /V A R 6/V M M X (1TO ).V M D X (1O T ,V M E X dO O )

c

c ............  A D D  DATA * * ” •*

N U M  = 1000  

IR O U N D  = 2 ๓  

ISEE D  = 167 

N W  = IN T I0.3*N U M )

c

บ =10 
A L P = 1 50  

BETA = 0  25

c

IGEN = 1 

IFIRST = 16 

I LAST = ร ร ิ

INTAGE = ILAST-IFIRST+1

c

lA G E d ) = 0 

D O  5  I =  2 ,1 ๓  

lAGE(l) = IAGEII-1)+1

5  C O N TIN U E  

W R IT E (6 ,6 i

6  F O R M A T (8 5 i ' = ’)I

IF (IGEN E Q  11 THEN 

W R ITE 6 ,1 0 .

10  FO R M A T I15X .■ ร##### EX PO N E N TIA L -U N IFO R M  D ISTR IB U TIO N  # # # # # # ')

0==========================================================

W R IT E '6 ,1 1 1
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11 F O R M A T I85I'- '))

W R IT E (6 .12)U

12  FO R M A T lSX .'U  =  '.F 5  2)

ELSE IF IIG E N .E Q .2) THEN 

W R IT E (6 ,16)

1 6  F O R M A T I15X ,'# # # # # #  E X PO N E N TIA L -G A M M A  D ISTR IB U TIO N  # # # # # # ')  

W R ;T E (6 ,1 7)

17  F O R M A T (85 l'- '))

W R IT E (6 .18)A L P,B E T A

1 8  F O R M A T (5X ,'A L P  =  '.F 5 .2 ,5 X ,'B E T A  =  \F 5 .2 )

ENDIF

W R IT E (6 ,1 S ilS E E D ,N U M ,IR O U N D ,N W

1 9  F O R M A T iS X .'S E E D  = ,I5 ,7X ,’S A M P L E  SIZE =  M 5 .5X ,'R O U N D  = ',14. 

* 5X ,'N U M B E R  W IT H D R A W S  -.14)

W R r E ( 6 .2 0 '

2 0  F O R M A T i8 5 i'= '))

W R IT E (6 ,26 i

2 6  F O R M A T I1 X .'A G E ',6 X ,D X '.8 X ,'E X ',5 X ,'F O R C E  O F  M R .',3 X ,'E S T . O X ', 

* 7 X ,'P T E ',1 0 X ,'L A M D A ',5 X ,'D E A T H ',4 X ,'W IT H ',3 X ,'E N D E R ')

W R IT E (6 ,30 l 

3 0  F O R V 1A T i85 i'= '»

CALL TQX

D O  4 0  K =  1 ,1 0 0

PBiK) ร  -(A L O G d 0-TABQXlK)))

S U M M X  = 00 

S U M Q X  =00 

S U M D  =00 

S U M W  =00 

S U M E  ร  0  0  

S U M E P  = 0 0  

D O  4 5  I = 1 .IR O U N D  

DEATH ร 0 .0  

W T H  = 0 0 

E N D ER  = 0 0  

S L M T W  ร  0 .0  

S U M T D ร 0 0  

IF IIGEN EQ  1i THEN 

CALL G E N E U ilS E E D )

ELSE IF (IGEN EQ 2) THEN



4 4 4

CALL G E N E G dS E E C :

ENDIF

E SM X  = D E A TH /(FL O A T(N U M )-SU M T D -SU M T W )

E SQ X  =  1 O-EXPI-ESM Xi 

S U M M X  = S U M M X + E S M X  

S U M Q X  = S U M Q X + E S Q X

S U M E P  =  S U M E P + (F L O A T (N U M F S U M T D -S U M T W )

S U M D  =  SU M D + D E A T H  

S U M W  = S U M W + W IT H  

S U M E  = S U M E + E N D E R  

4 5  C O N TIN U E

V M M XIKi = S U M M X /IR O U N D

VM QX(K) = S U M Q X /IR O U N D

VM DXiKi = SU M D /IR O U N D

VM EX(K) = S U M E P /IR O U N D

RTE3IK) = A B S(TA B Q X lK )-V M Q X lK ))/TA B Q X (K )*100

W W ITH(K) = S U M W /IR O U N D /N U M M O O .

DDEATHiK! = SU M D /IR O U N D /N U M M O O .

EEN C ER (K ) = S U M E /IR O U N D /N U M '1 0 0 .

W RITE(6,51ilA G E(K ),V M D X IK ).V M EX (K ).V M M X (K ),V M Q X (K ),RTE3(K ),

*PB(K),D D EA TH IK ),W W ITH (K ),EEN D ER(K )

51 F 0 R M A T (1 X ,I3 ,3 X ,F 7 .3 ,2 X ,F 9  2 ,3 X ,F 1 0 .7 ,3 X ,F 1 0 .7 ,3 X ,F 1 0 .6 ,

•3 X .F 1 0  7 .3 X ,F 5 .2 ,3 X ,F 5 .2 ,3 X ,F 5 .2 )

4 0  C O N TIN U E 

S U M W W  = 0 .0  

S U M D D  = 0 0  

S U M E E  = 0 0  

S U M E R  = 0 .0  

D O  1 I = 1 .1 0 0

SUM VW V = S U M W W + W W IT H d )

S U M D D  = S U M D D + D D E A T H d)

S U M E E  = S U M E E + E E N D E R II)

S U M E R  = SU M E R + R T E 3(I)

1 C O N TIN U E

V M W ITH  =  S U M W W /1 0 0 .

V M D EA  = S U M D D /1 0 0  

V M E N D  = S U M E E /1 0 0  

V M R ~ E 3  = SU M E R ,'100 .

W R IT E (6 ,5S i
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59 FORM AT(85 i'= ')>

W R IT E (6 ,60 iV M R T E 3,V M D E A ,V M W IT H ,V M E N D

6 0  F O R M A T IIX .'M E A N  AGE( 0  - 99  ) ==>'1 

* 3 0 X ,F 1 0  7 ,1 6 X .F 5 .2 ,3 X .F 5 .2 ,3 X .F 5 .2 )

W R IT E (6 ,78 i

7 8  F O R M A T (8 5 ( '= '))

C A L L  W H IT  

C A L L  BAYE 

C A L L  INBAYE 

S T O P  

EN D

0=========================================================

c SU B R O U T IN E

c  G E N ER A TE D  FUTURE LIFETIM E A N D  W IT H D R A W A L  TIM E 

c (EX PO N E N TIA L-U N IFO R M  D ISTR IB U TIO N )

0 =  =  =  =  =  =  =  = =  = =  = = == = = =  =  = = =: = = = =  =  =  = = =  =  =  =  =  =  =  =  = = = = =  =  =  =  =  =  =  =  =  = = =  = = =  

SU B R O U T IN E  G E N E U ilS E E D )

C O M M O N yV A R 1/T A B Q X (100),T A PQ X (100)

C O M M O N /V A R 2 /N U M ,P K (1 00),P B (100),IF IR S T ,IL A S T .IN T A G E

C O M M O N /V A R 3 /G R A D Q X i100),R T E 1 (100 ),R T E 2(100 ),V M Q X (100)

C O M M O N /V A R 4 /K ,S U M T W ,S U M T D ,D E A T H ,W IT H ,E N D E R ,V M R T E 1 ,V M R T E 2

C O M M O N /V A R 5 /P N ,U .A L P ,B E T A .N W

C O M M O N A /A R 6A /M M X (100).V M D X (100),V M E X (100)

D O  5 I = 1 .N U M

15 W U N I1 = R AN(ISEED)

IF (W UNI1 LE.0 .0 ) G O T O  15 

W U N I = บ * พ บ  N il 

1 0  T E X P 0 1  = RA N (ISEED )

IF (T E X P 01 LE.0.0) G O T O  10 

T E X P O  = -i1 ./PB (K ))*A L O G (T E X P 01)

IF (W U N I.LT T EX PO ) THEN 

IF (W ITH LT NW ) THEN 

W ITH  = W IT H +1 0 

SUMTV'VI = 1 -W UNI 

S U M T W  = S U M T W + S U M T W 1 

ELSE

IF (TEXPO L E .1 )  THEN 

DEATH = DEATH+1

SUM TD1 = 1 -TEXPO
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S U M T D  = S U M T D + S U M T D 1  

E L S E

E N D ER  = EN D ER +  1.

ENDIF

END IF

ELSE

IF ITEX PO  LE 1.) THEN 

DEATH = DEA TH +1.

SU M T D 1 =  1.-TEXPO 

S U M T D  =  S U M T D + S U M T D 1 

ELSE

E N D E R  = ENDE= - 1 

ENDIF 

ENDIF 

R E T U R N  

E N D

0=========================================================

c  SU B R O U T IN E

c G E N E R A T E D  FUTURE LIFETIM E A N D  W IT H D R A W A L  T IM E  

c (E X PO N E N TIA L-G A M M A  D ISTR IB U TIO N )

c=====================================^===================

SU B R O U T IN E  G E N EG ilSEE D )

C O M M O N /V A R 1 /T A B Q X i10 0),T A P Q X (1 00) 

C O M M O N /V A R 2 /N U M ,P K .100),P B (1 00),IF IR S T ,IL A S T ,IN T A G E  

C O M M O N /V A R 3 /G R A D Q X I100),R T E 1(100 ),R T E 2(100 ).V M Q X (100) 

C 0 M M 0 N ,V A R 4 /K ,S U M T 1.V .S U M T D ,D E A T H ,W IT H ,E N D E R ,V M R T E 1.V M R T E 2 

C O M M  O  N ,v  A R 5 /P N , u, A L P, B ETA, N W  

C O M M O N A /A R 6 A /M M X n0 0),V M D X (100 ),V M E X (100)

D O  5  I = 1 .N U M  

A =  1./(2.*A L P-1 )** (172  i 

B =  A L P-A L O G I4.)

Q  = A L P + 1 ./A  

c  = 4 .5

D =  1 +A L O G IC )

2 U1 = R A N (ISE ED )

บ 2 = R A N ilSE E D )

V =  A *A L O G (U 1/(1-U 1M

Y =  A L P 'E X P (V )

z = (U1” 2)*U2



ZI = ALOG(Z)

พ  = B + iQ *V pY  

W D Z  =  W +D -(C *Z )

IF (W D Z  GE O.) THEN 

X = Y 

ELSE

IF ( พ  G E Z I ) THEN 

X =  Y 

ELSE 

G O T O  2 

ENDIF 

ENDIF

W G  A M  = X 'B E T A  

T E X P 0 1  = R A N ilSEE D )

IF (T E X P O 1.L E .0  0) G O T O  10 

T E X P O  =  -117 P B (K »*A L 0G (T E X P 0 1)

IF IW G A M  LT TEX PO ) THEN 

IF ( ( พ G A M .L E .1.).A N D .(W IT H .L T .N W )) THEN 

W ITH = W I T H + T 0  

S U M T W 1 = 1.-W G A M  

S U M T W  = SU M T W + S U M T W 1 

ELSE

IF (T E X P O .L E .1.) THEN 

DEATH =  DEATH+1 

SU M T D 1 =  1 -TEXPO 

S U M T D  =  SÜ M T D +SU M T D 1 

ELSE

E N D E R  =  EN D ER  + 1 

ENDIF 

ENDIF 

ELSE

IF (T EX PO  L E .1.) THEN 

DEATH = D E A TH +1.

SU M T D 1 =  1.-TEX PO  

S U M T D  =  SU M T D + S U M T D 1 

ELSE

E N D E R  = E N D ER  + 1 

ENDIF

ENDIF
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5  C O N TIN U E  

R ETU R N  

END

c SU B R O U T IN E

c  TA BLE O F M ORTALITY

SU B R O U T IN E  TQX

C O M M O N /V A R 1 /T A B Q X (1 00),T A P Q X (100)

C O M M O N A /A R 2 /N U M ,P K (1 00),P B (100 ),IF IR S T ,IL A S T ,IN T A G E

C O M M O N /V A R 3 /G R A D Q X (100),R T E 1(100 ),R T E 2(100 ),V M Q X (100)

C O M M O N /V A R 4 /K ,S U M T W ,S U M T D ,D E A T H .W IT H , E N D E R .V M R T E 1.V M R T E 2

C O M M O N /V A R 5 /P N ,U ,A L P .B E T A ,N W

C O M M O N /V A R d/V M M X i 100),V M D X (100),V M E X (100)

T A B Q X d i =: 0 .๓ 7 0 8

T A B Q X I2) - 0 .๓ 1 7 6

T A B Q X |3) =: 0 .๓ 1 5 2

T A B Q X I4) =: 0 .๓ 1 4 6

TA BQ X I5I ะ: 0 .๓ 1 4 0

T A B Q X ioi =: 0  0 0 1 3 5

T A B Q X (7i = 0 .๓ 1 3 0

T A B Q X 18) =: 0 .๓ 1 2 6

T A B Q X I9) =: 0 .๓ 1 2 3

T A B Q X d O ) == 0 . ๓ 121

T A B Q X d i)  == 0 . ๓ 121

T A B Q X d2>  ะะ 0 .๓ 1 2 3

T A B Q X d 3 ) ะะ 0 .๓ 1 2 5

T A B Q X H 4) ะ= 0 .0 0 1 3 2

T A B Q X d ô l == 0 ๓ 1 3 9

TA B Q X (16I ะ= 0 .๓ 1 4 6

T A B Q X I17) == 0 .๓ 1 5 4

T A B Q X d 8 i == 0 .๓ 1 6 2

T A B Q X d 9 i ะ= 0 .๓ 1 6 9

T A B Q X (20) == 0 ๓ 1 7 4

TABQX(21> ะ= 0 ๓ 1 7 9

T A 3Q X I22I ะ= 0 .๓ 1 8 3

T A 3Q X I23) == 0 ๓ 1 8 6

T A 3Q X I24) == 0 ๓ 1 8 9

T A B Q X I25) == 0 ๓ 1 9 1



TABQXI26) = 0 0 0 1 9 3

T A B Q X I27) =: 0 .0 0 1 9 6

T A B Q X I28) == 0  0 0 1 9 9

T A B Q X I29I == 0 .0 0 2 0 3

T A B Q X I30I == 0 .๓ 2 0 8

T A B Q X I31) == 0 .๓ 2 1 3

T A B Q X I32) == 0 ๓ 2 1 9

T A B Q X I33) =ะ 0 .๓ 2 2 5

T A B Q X I34) == 0 ๓ 2 3 2

T A B Q X I35) =ะ 0  ๓ 2 4 0

T A B Q X I36) == 0 .๓ 2 5 1

T A B O X (37) == 0 .๓ 2 6 4

T A B Q X (38i == 0 ๓ 2 8 0

T A B Q X (39i =ะ 0 .๓ 3 0 1

T A B Q X I40I == 0 .0 0 3 2 5

T A B Q X I41) ะ= 0 .0 0 3 5 3

T A B Q X I42) == 0 .๓ 3 8 4

T A B Q X (43) == 0  0 0 4 1 7

T A B Q X I44) == 0  0 0 4 5 3

T A B Q X I45) == 0 .0 0 4 9 2

T A B Q X I46I == 0  ๓ 5 3 5

T A B Q X I47) == 0 .๓ 5 8 3

T A B Q X I48I == 0  0 0 6 3 6

T A B Q X I49I ะ= 0  ๓ 6 9 5

TABQXiSOi ะะ 0 ๓ 7 6 0

T A B Q X (51i == 0 0 0 8 3 2

T A B Q X I52) == 0 .๓ 9 1 1

T A B Q X I53) == 0 .0 ๓ 9 6

TA BQ X I541 ะะ 0 .0 1 0 8 6

T A B Q X I55) ะ= 0 .0 1 1 9 0

T A B Q X I56I ะ= 0 0 1 3 ๓

TA BQ X I571 == 0 0 1 4 2 1

T A B Q X I58) == 0 .0 1 5 5 4

T A B Q X I59) == 0 0 1 7 ๓

TABQX(ÔO) := 0 0 1 8 5 9

T A B Q X I d I i == 0 .0 2 0 3 4

T A B Q X 1621 := 0  0 2 2 2 4

T A B Q X (63i := 0 .0 2 4 3 1

TABQX i64) = 0 .0 2 65 7



TABQX(65) = 0 .0 2 90 4

T A B Q X (66) = 0 .0 3 1 7 5

T A B Q X I67) = 0 .0 3 4 7 4

T A B Q X I68) = 0 .0 3 8 0 4

TA B Q X I69) = 0 .0 4 1 6 8

T A B Q X I70) =: 0 .0 4 5 6 1

TA B Q X I71) = 0 .0 4 9 7 9

T A B Q X I72) = 0 .0 5 4 1 5

T A B Q X (73) = 0 .0 5 8 6 5

T A B Q X I74) = 0 .0 6 3 2 6

T A B Q X (75I = 0 .0 6 8 1 2

T A B Q X Î76) = 0 .0 7 3 3 7

TA B Q X Ï77) = 0 .0 7 9 1 8

TA B Q X Ï78Ï = 0  0 8 5 7 0

T A B Q X (73) = 0 .0 9 3 0 5

T A B Q X j80i = 0 .1 0 1 1 9

T A B Q X (81) = 0 .1 0 9 9 8

TA B Q X I82) = 0 .1 1 9 3 5

T A B Q X I83I = 0 .1 2 9 1 7

TABQX184) = 0 .1 3 9 3 8

T A B Q X (85) = 0 .1 5 0 0 1

T A B Q X Î86Î = 0 .1 6 1 1 4

T A B Q X I87) = 0 .1 7 2 8 2

T A B Q X (88) = 0 .1 8 5 1 3

T A B Q X I89) = 0 .1 9 8 2 5

TABQX190) = 0 .2 1 2 4 6

T A B Q X (91i = 0 .2 2 8 1 4

T A B Q X 0 2 ) = 0 .2 4 5 7 7

TA B Q X Ï93) = 0 .2 6 5 9 3

T A B Q X (94i = 0 .2 8 9 3 0

TA B Q X I95) = 0 .3 1 6 6 6

T A B Q X !96) = 0  3 5 1 2 4

TABQX197) = 0 .4 0 0 5 6

T A B Q X I98) = 0 .4 8 8 4 2

T A B Q X I99) = 0 .6 6 8 1 5

T A B Q X I100! = 0 .9 9 9 9 9

RETURN



FUNCTION RANDOM®,1)

FU N C T IO N  RANOSEED!

I S E E D  =  IS E E D '1 6 8 0 7

IF (ISEED.LT.O) ISEED  = IS E E D + 2 1 4 7 4 8 3 6 4 7 + 1  

RAN = ISEED  

RAN = RAN * 0 .4 6 5 6 6 1  E-9 

R ET U R N  

EN D

S U B R O U T IN E

W H ITTA K ER  G R A D U A TIO N

S U B R O U T IN E  W H IT

C O M M O N A 'A R I/T A B Q X d O O i.T A P Q X dO O )

C O M M O N A /A R 2 /N U M ,P K (1 00),P B (100 ),IF IR S T ,IL A S T ,IN T A G E

C O M M O N W A R 3/G R A D Q X (100).R T E 1(100 ),R T E 2 (100 ),V M Q X (100)

C O M M O N A /A R 4 /K ,S U M T W ,S U M T D ,D E A T H ,W IT H .E N D E R ,V M R T E 1 ,V M R T E 2

C O M M O N A /A R 5 /P N ,บ, A L P,B E T A ,N W

C O M M O N /V A R 6 /V M M X (100),V M D X (100),V M E X (100)

D O U B L E  P R E C IS IO N  W .Y ,พ บ , C ,L ,S U M ,S U M L .S U M L L ,S U M W X ,H  

D O  5 0 0  IZ = 1 ,4  

LAGE =  INTAGE 

LAGE1 =  LAGE-1 

L A G E2 = LAGE-2 

LA G E3 = LAGE-3 

D O  2 I= IF IR S T +1,1 LA ST + 1 

N =FIFIR ST  

U M Q X (N )=V M Q X (I)

R EA L Q X (N i=TA B Q X (l)

C O N TIN U E  

S U M W X  = 0  0  

D O  1 N =1,L A G E  

IF (U M Q X (N ) E Q .0 .0 ) THEN 

W IN ) = 0  0  

ELSE

W IN i = N U M /|U M Q X (N )* j1  .-UM QX(N)))

ENDIF
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S U M W X  = S U M W X  +  W(N>

1 C O N TIN U E

H = SU M W X /L A G E  

c * * *  IZ=1 ***

IF IIZ E Q .1 t THEN 

D O  5  1=1 ,LAGE 

D O  5  J= 1 ,L A G E  

ID = A B S(I-J)

IF (ID E Q  0) THEN 

F (II E Q  1) O R .(I.E Q .L A G E t) TH EN  

C (I.J) =  1 *H +W (I)

ELSE

C II.Jl =  2 .*H + W (I)

ENDIF

E LSE  IF iTD E Q .1 t THEN 

C (I,J) = -1 .*H  

ELSE

C (I.J) = 0.

ENDIF

5  C O N TIN U E  

C ” * IZ=2

E LSE  IF HZ E Q .2 ) THEN 

D O  10  l=1 .LA G E  

D O  1 0  J= 1 ,L A G E  

ID = A B S(I-J)

IF (ID E Q  0) THEN 

IF (il.E Q .1 ) O R .il .E Q  LAGEt) THEN 

C il.J i = 1 •H + W II)

ELSE IF id  E Q .2 t.O R  (I.EQ .L A G E1)) TH EN  

C il.J l = 5. *H +W (I)

ELSE

C il.J i = 6  *H +W (I)

ENDIF

ELSE IF (ID E Q .1) THEN 

IF (((il E Q  1) A N D .(J .E Q  2 »  O R  

* iil .E Q  2) A N D .U .E Q .I t)t O R .

ill! EQ  L A G E D .A N D  (J E Q  L A G E tl.O R . 

lil.E Q .L A G E ) A N D .U  E Q .L A G E 1))»  TH EN

C (I.Ji = -2 .’ H
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E LS E

C (U )  = -4 .*H  

ENDIF

ELSE IF (ID .E Q .2) THEN 

C (I.J) =  1 *H 

ELSE

C (I,J) = 0  

ENDIF 

C O N TIN U E  

IZ = 3  •* *

ELSE IF (IZ .E Q .3) THEN 

D O  15  M .L A G E  

D O  15  J= 1 ,L A G E  

ID = A B S il- J I  

IF (ID E Q  0) THEN 

IF ((I.E Q .I).O R .(I.E Q .L A G E )) THEN 

C (I.J) =  1 .*H + W (I)

E LSE  IF <(I.EQ .2).O R .(I.EQ .L A G E 1)) TH EN  

C (I,J) =  10 .*H + W (I)

ELSE IF Id E Q .3 ).O R .(l E Q .LA G E 2I) TH EN  

C (I,J) =  1 9 .’ H+W (I)

ELSE

C (I,J) =  20 .* H + W (I)

ENDIF

ELSE IF (ID E Q  1) THEN 

IF m ill E Q  11 A N D  ม  EQ  2 ii 

O R .id  E Q .2).A N D .(J.E Q .1))>

O R  (II E Q  L A G E D .A N D .(J.E Q .L A G E )))

O R .d l E Q .L A G E ).A N D .(J.E Q .L A G E I))) TH EN  

C (I,J) = -3 .*H

ELSE IF !((((!.E Q .2) A N D  (J E Q .3)1 

O R .ill E Q .3I.A N D  IJ E Q  2)1)

O R .id  E Q .L A G E 2).A N D .IJ.E Q .L A G E 1)))

O R  ill E Q .L A G E D .A N D .O  E Q .LA G E 2))) TH EN  

C II.J) = -1 2 .*H 

ELSE

C il.J )  = -15.*H  

ENDIF

ELSE IF (ID.EQ.2) THEN
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IF '((((!.E Q .1 ).A N D .(J.E Q .3 ))

* O R  III E Q .3 ).A N D .(J .E Q  น)) 

O R .((I.E Q .L A G E 2).A N D .(J.E Q .L A G E )))

* O R « I  E Q .L A G E ).A N D .(J.E Q .L A G E 2))) THEN 

C (I,J) =  3  *H

ELSE

C (I,JI =  6  *H 

END IF

ELSE IF (ID .E Q .3) THEN 

C (I.J) =  -1 .*H

ELSE

C (I,J) = 0.

ENDIF

15 C O N TIN U E  

c * ’ * IZ=4 * * •

E LSE  IF (IZ .E Q .4) THEN 

D O  2 0  1=1 .LAGE 

D O  2 0  J= 1 .L A G E  

ID = A B SO -JI 

IF |ID  E Q  0) THEN 

IF ((I.E Q .D .O R .(I.E Q .L A G E )) THEN 

C (I,J) =  1 .*H + W (I)

ELSE IF < (I.E Q .2).0R .(I.E Q .L A G E 1)) THEN 

C II.JI = 17 *H +W (I)

ELSE IF III E Q .3 ) .0 R  (I E Q  LAGE2)) THEN 

C d .J )  =  53 .*H + W (I)

ELSE IF ((I.E Q .4 ).O R .d .E Q .L A G E 3)) THEN 

C il.J I = 69 .*H + W (I)

ELSE

C d.J» = 7 0 ," H + W (li 

ENDIF

ELSE IF (ID E Q  1) TH EN  

IF (d((l E Q  1 ).A N D .(J .E Q .2 »

'  O R  id E Q  2).A N D  (J .E Q  1 )))

* O R  (Il EQ .LA G E 1 L A N D .(J.EQ .L A G E)))

* .OR.(II E Q .L A G E ).A N D .(J.E Q .L A G E 1))) THEN

C d .JI = -4.*H

ELSE IF (((((!.E Q .2 ).A N D .(J.E Q .3 ))

.OR ฟ .EQ.3).A ND .(J.EQ.2)))
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O R  ifi E Q  LA G E2 Ï A N D  (J EQ  LA G E 1  ))!

. O R .ill. EQ . LA G E1  ) A N D . iJ . EQ .LA G E 2 )))  T H E N  

C(I,J) = -28. *H

E L S E  IF (((((I.EQ.3).AND.(J.EQ.4)) 

O R .i(I.EQ .4 ).AN D  IJ.EQ .3»)

O R . ii l E Q .LA G E 3 ) .A N D .iJ .E Q .L A G E 2 )))

O R  Ml E Q .LA G E 2 I  A N D . iJ  E Q .LAG E 3))) T H E N  

C il . J i = -52. *H 

E L S E

C(I,J) = -56. *H 

EN D IF

E L S E  IF IID EQ .2) T H E N  

IF (m il EQ  D .A N D . lJ  EQ  3»

O R  III E Q .3 ),A N D  Ij EQ .1»)

O R  ii! E Q .L A G E 2 l A N D . iJ .E Q .L A G E )))

O R . ii l E Q .LA G E ) A N D . iJ .E Q .L A G E 2 )))  T H E N  

C il.J !  = 6 . 'H

E L S E  IF (Hill EQ .2).AN D .(J.EQ .4))

O R  III EQ .4 ).AN D .(J EQ.2)))

O R  III E Q .L A G E 3 l.A N D  (J .E Q .LAG E1)))

O R  (Il E Q .LA G E 1 ) A N D .U .E Q .L A G E 3 )))  T H E N

C il . J i = 2 2 .*H 

E L S E

C il . J i = 28. *H 

END IF

E L S E  IF ilD .EQ .3 ) T H E N  

IF (((((I.EQ.1) A N D . iJ  EQ  4))

O R  il l EQ .4 ).AN D .(J EQ.1)))

O R  ii l E Q  LA G E 3 ).A N D .IJ .E Q .LA G E ))) 

O R .u I.E Q .L A G E l.A N D  (J .E Q .LAG E3))) T H E N  

C il . J i = -4.*H 

E L S E

C/I.Ji = -8 . 'H  

END IF

E L S E  IF IID EQ .4) TH EN

C il . J i = 1.*H 

E L S E

C il . J i = 0.

ENDIF



20 CONTINUE

E N D Ir

c . . . . . . .  D E F | N D  L (| J ) . ...............* » • *

D O  205  M . L A G E  

D O  205  J= 1 ,L A G E  

น น ) =0

205  C O N T IN U E

น 'บ )  = SQ R T (C (1 ,D )

D O  25  l= 2 ,LA G E  

UI.1) = C(l,1)/L(1,1)

25  C O N T IN U E

D O  30  l= 2 ,LAG E1  

S U M L  = 0

11 = l-1

D O  35  K= 1 ,n  

S U M L  = SU M L+ L(I.K )**2  

35  C O N T IN U E

น!,!) = S Q R T (C d .l) -S U M L )

12 = 1+1

D O  40  J= I2 ,LA G E  

S U M L L  = 0.

D O  45  K=1,I1

S U M L L  = S U M LL+ L(J ,K )* U I,K )

45  C O N T IN U E

L(J.I) = (1/L ll,l))* (C (J,l)-SUM LL)

40  C O N T IN U E  

30  C O N T IN U E  

S U M  = 0.

D O  50  K = 1,LAG E1  

S U M  = S U M + L ( L A G E ,K ) " 2  

50  C O N T IN U E

L (LA G E .L A G E ) = SQ R T (C (LA G E ,LA G E > -SU M ) 

0 . . . . . . . .  D E F |N D  G R A D Q X  * ” * ” * ” **

D O  53 M . L A G E  

G R A D Q X (l)= 0  

53  C O N T IN U E  

D O  5E I = 1 .LAGE 

พ บ น  = V v 'ilrU M Q X ( l)

55  CONTINUE
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Y(1) = พ บ .ฯ ) / ช ! .1)

D O  6 0  l=2 ,L A G E  

S U M  = 0

14 =  1-1
D O  6 5  J = 1 ,I4  

S U M =  S U M  +  L(I,J)*Y(J)

6 5  C O N TIN U E

Y(l) =  (พ บ{เ)■ รบพ )/นน)

6 0  C O N TIN U E

GRAD Q X (LA G E) =  Y(LAG E)/L(LAG E. LAG E)

D O  7 0  IM .L A G E 1

S U M  = 0.

I = LAGE-II

15 = l+1

D O  7 5  J= I5 .L A G E  

S U M  = S U M  + L (J,I)*G R A D Q X (J)

7 5  C O N TIN U E

G R A D Q X ili = (Y(I)-SUM)/L(I,I)

7 0  C O N TIN U E  

SU R TE1 = 0  0 

S U R T E 2 = 0  0  

W R IT E !6 ,85 i

8 5  F O R M A T I1X ,'A G E ',5X ,'R E A L Q X ',6X ,'E S T .Q X ',8X ,'G R A D Q X ', 

• 8X ,'R T E 1 ',8 X ,'R T E 2 ')

D O  8 0  l=1 ,L A G E

R TE K l! = A B SiR E A LQ X (l)-G R A D Q X (l))/R EA L Q X (l)*100. 

R TE 2iii =  A B SiR E A LQ X (l)-U M Q X (l))/R EA L Q X (l)*100. 

SU R TE1 = S U R T E 1+ R T E K I)

S U R T E 2 = S U R T E 2+ R T E 2(li

W R IT E(6,95)I,R E A L Q X (I),U M Q X (I),G R A D Q X (I),R TE 1(I),R TE 2(I) 

9 5  F O R M A T i1 X ,l3 ,3 X ,F 1 0 .7 ,3 X ,F l0 .7 ,3 X ,F 1 0 .7 ,3 X ,F 8 .5 ,3 X ,F 8 .5 )

8 0  C O N TIN U E

V M R TE1 = SU R T E1/LA G E  

V M R T E 2 =  SU R T E2/LA G E  

W R IT E S , 97)V M R T E 1,V M R T E 2

9 7  F O R M A T IIX .'M E A N  RELATIVE E R R O R  \2 3 X .F 8 .5 ,3 X ,F 8 .5 ) 

5 0 0  C O N TIN U E 

R ETURN 

END
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c  SU B R O U T IN E

c  B AYESIAN G R A D U A TIO N

SU B R O U T IN E  BAYE

C O M M O N A /A R 1 /T A B Q X (1 00),T A P Q X (100)

C O M M O N /V A R 2 /N U M ,P K (1 00),P B (100 ),IF IR S T ,IL A S T ,IN T A G E

C O M M O N /V A R 3 /G R A D Q X (100).R T E 1(100 ),R T E 2(100 ),V M Q X (100)

C O M M O N A /A R 4 /K .S U M T W .S U M T D ,D E A T H ,W IT H ,E N D E R .V M R T E 1 .V M R T E 2

C O M M O N /V A R 5 /P N ,U ,A L P ,B E T A ,N W

C O M M O N /V A R 6 A /M M X (100).V M D X I100).V M E X (100)

D IM E N SIO N  A (8 5 ,8 5 ),B (8 5 ,85 ),B IN V (85 ,85 ),D E N (85 ,85 ),

* A B i8 5 .8 5 ),S (8 5 ,8 5 ),S IN V I8 5 ,8 5 ),D M U (8 5 ),

S M U i8 5 ),U M O X (85),P M Q X (8 5),R E A L Q X (85 ),B B T (85 ,85 )

D O  5 0 0  IR = 1 ,4  

IF IIR .E Q .1 l THEN 

R = 0  6

ELSE IF (IR .E Q .2) THEN 

R = 0  7

ELSE IF HR EQ  31 THEN 

R = 0 8

ELSE IF (IR EQ  4) THEN

R = o . s  

ENDIF 

CALL TPQ X

D O  E l= IF IR S T + 1.IL A ST +1 

II =I-IFIRST 

UM QX(II) = VM QX(I)

P M Q X dli = T A PQ X dl 

REA LQ X illl = TABQX(I)

5  C O N TIN U E  

N = INTAG E 

D O  10  1=1.M 

D O  1 0  J = 1 ,N  

IF (I.E Q .JI THEN

B (I,J) = !P M Q X (I)*(1.-PM Q X (I)))/N U M  

D E N d .J! = 1 0 

ELSE

B(I,J) = 0 .0
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D E N (IJ)  = 0 .0  

ENDIF

10 C O N T IN U E  

S U M  = 0  0 

D O  30  1=1, N 

S U M  = S U M  + B(l.l)

30  C O N T IN U E  

P  = S U M /N  

D O  20  1=1,N 

D O  2 0  J= 1 .N  

11 = ABS(I-J)

IF (J.GT.I) TH EN  

IF (J G T  11+10» TH EN  

A i l . J l  = 0 0  

E L S E

A(I,J) = P * (R ” I1)

END IF

E L S E  IF (J.LT.I) T H E N  

IF (J.LT .(M O)) TH EN  

A(I,J| = 0 .0  

E L S E

A(I.J) = P*(R**I1)

END IF

ELS E

A i l . J l  = p 

ENDIF

20 C O N T IN U E  

D O  40  1=1,N

DM U(I) = PM Q X(I) - UM QX(I)

40  C O N T IN U E

C A L L  INV2IB ,B INV ,N |

D O  45  1=1.N 

D O  45  J= 1 ,N  

ABII.J) = 0 0  

4 5  C O N T IN U E  

D O  50  1=1,N 

D O  50  J= 1,N  

D O  50  K=1,N

A B il.J )  = A B il.J )  + A i l .K l ’ B IN V iK .J)



50  CONTINUE

D O  6 0  1=1, N 

D O  6 0  J = 1 ,N  

ร ( น )  =  D E N (I,J)+ A B (I,J)

6 0  C O N TIN U E

CALL IN V 2(S,SIN V ,N )

D O  6 5  1=1, N 

SM U (I) =  0  0  

6 5  C O N T IN U E  

SU R T E 1 = 0 .0  

S U R T E 2  = 0  0  

D O  7 0  1=1,N 

D O  7 5  .1= 1 ,N

S M U ( i)  = S M U il i  + S IN V i l. J i 'D M U iJ )

7 5  C O N TIN U E

GR A D Q X (I) =  U M Q X (I)+SM U (I)

R TE K I) = A B S(RE A L Q X (I)-G R A D Q X (I))/R E A LQ X (I)*100. 

RTE2II) = A B S (R E A L Q X (IF U M Q X (i,,,R E A L Q X (l)*100.

SU R T E 1 =  SU R T E 1+ R T E K I)

S U R T E 2  = SU R T E 2+ R T E 2(I)

7 0  C O N TIN U E

V M R TE 1 =  S U R T E 1/N  

V M R T E 2 = S U R T E 2/N  

W R iT E (6 ,7 9 )

7 9  F O F M A T I1 0 X ,' BAYESIAN G R A D U A TIO N  ■ )

CALL B A Y E(R .P)

W RrE(6.80iR.P

8 0  F O F M A T I15X ,'W IT H  R = '.F 5  3 .5 X .P  = \F 1 0 .6 )

W R r E ( 6 ,8 1 )

81 F O F M A T (80C = '))

W R IT E (6 ,85 )

8 5  F O F M A T (1 X ,'A G E ',5 X ,'T A B Q X ',6 X ,’M E A N Q X ',8X ,'G R A D Q X ',

* 8 X /R T E 1 '.8 X ,'R T E 2 ')

W R I~ E (ธ,861

8 6  F O F M A T (8 0 ('- '))

D O  9 0  K = IFIR S T +1 ,IL A ST + 1

W R IT E(6.95)IA G E(K ),TA B Q X (K ),V M Q X (K ),G R A D Q X (K -IFIR ST),

* RTE1(K -IFIRST i,RTE2(KTFIRST)

9 5  F O F M A T i1 X ,l3 ,3 X ,F 1 0 .7 ,3 X ,F 1 0  7 ,3 X ,F 1 0 .7 ,3 X ,F 8 .5 ,3 X ,F 8 .5 )



461

9 0  C O N TIN U E  

W R IT E (6 .91 )

91 F O R M A T (8 5 ( '= '))

W R  IT E (6.100IV M  RTE 1 ,VM  R TE2

1 0 0  F O R M A T IIX .'M E A N  RELATIVE E R R O R  = '.2 3 X ,F 8 .5 ,3 X ,F 8  5) 

W R IT E I6 .101 I

101 F O R M A T (8 5 l'= '))

5 0 0  C O N TIN U E

R E T U R N

E N D

c *................... *****....... ****.......................... *****
c * * * * *  S U B R O U T IN E  INVERSE M ETRIX * * * * * *

c *****.............. ******............... **’****************
SU B R O U T IN E  INV2(XTW X,OXTW X,N)

REAL X T W X I85 ,85),O X T W X (85 ,85)

D O U B LE  PR E C IS IO N  A (85 ,8b)

D O  5  1=1 ,N 

D O  5  J = 1 ,N  

A(I,J)=(XTW X(I,J>)

5  C O N TIN U E  

D O  1 0  L =1 ,N  

A(L,L)=-1 0D 0/A (L,L )

D O  2 0  1=1,N 

IF (l-L) 3 0 ,2 0 ,3 0

3 0  A(I,L)=-1 ODO*A(I,LI*A(L,L)

2 0  C O N TIN U E

D O  4 0  1=1,N 

D O  4 0  J = 1 .N  

IF (d -L H J -U )  5 0 ,4 0 ,5 0  

5 0  A (I,J)= A |I,JF A |I,L )*A (L ,J)

4 0  C O N TIN U E

D O  10 J = 1 ,N  

IF (J-L) 6 0 ,1 0 ,6 0

6 0  A (L ,J)=-1 0D 0*A (L ,JI*A (L ,L )

10  C O N TIN U E  

D O  7 0  1=1 ,N 

D O  7 0  J = 1 ,N

O X T W X (I.J)= -1 -S N G U A (I.J))

c OXTW Xil,J)=-1.0*A(l,J>
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70  C O N T IN U E  

R E T U R N  

E N D

c================================:
c S U B R O U T IN E

c IN C R E S IN G  B A Y E S IN E  G R A D U A T IO N

S U B R O U T IN E  IN B A Y E  

C O M M O N A /A R 1 /T A B Q X (1 0 0 ) ,T A P Q X |1 0 0 )  

C O M M O N /V A R 2 /N U M ,P K (1 0 0 ) ,P B n 0 0 ) .IF IR S T ,IL A S T .IN T A G E  

C O M M O N A 'A R 3 /G R A D Q X (1 0 0 ) ,R T E 1 (1 0 0 ) ,R T E 2 (1 0 0 ) ,V M Q X (1 0 0 )

C O M  M O N A /A R 4 /K ,S U M T W ,S U M T D ,D E A T H ,W IT H , E N D E R .V M R T E 1 .V M R T E 2  

C O M  V 10 N /V A R 5 /P N .U ,A LP ,B E T A ,N W  

C O M M O N /V A R S /V M M X I1 0 0 ) .V M D X (1 0 0 ) .V M E X < 1 0 0 ) .T O L  

D IM E N S IO N  PPH I(50 i,VM i50).H (50),R(50),B(50),PH IO (50),

* PH IK S0 ),PH I(50 I,PH IER R (50),CETA0 (50),PFM X (50 )

D O  5 00  IM = 1,3

IF (IM .E Q .1 i T H E N  

M  = 1

E L S E  IF I I M E Q 2 )  T H E N  

M  = 5

E L S E  IF (IM EQ .3) T H E N  

M  ะ  25 

ENDIF

M A X IT  = 1 ๓  

T O L  = 0.01 

KK  = IN TAG E  

C A L L  T P Q X  

D O  5 1=1,KK

PFM X(I) = -ALO G(1 .-TAPQ X(IFIRST+ D ) 

W RITE(6,3II,TAPQ X(IFIRST+ I),PFM X(I),VM EX(IFIRST+ I),

* VM DXIIFIRST+ I)

3 FO R M ATI3X ,I3 ,3X ,F10 .7 ,3X ,F10 .7 ,3X ,F10 .3 ,3X ,F10 .3 )

5 C O N T IN U E  

D O  10 1=1,KK 

IF (I.EQ.1) T H E N  

PPHI(I) = PFM X(I)

E LS E

PPHI(I) =  PFIvlX(IRPFMX(l-1)
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10 C O N T IN U E  

S U M V M  = 0 

S U M H  = 0 

D O  20  1=1,KK

VM [I) = (EXP(PFM X(l))-1 )/VM EXdFIRST+ l) 

S U M V M  = S U M V M  + VM(I)

H(l) = KK-l-1

S U M H  = S U M H  + H(I)*(PPHI(I>**2)

20  C O N T IN U E

บ = SU M H /12  ’ M 'S U M V M )

A L P H A  = 1 + U + SQ R T (U * i2  +U!)

W R IT E fS . 'i A L P H A  

D O  30  1=1,KK 

R!l) = (ALPH A -1 )/ PPHI(I)

WRITE(6,*)l ,Ril )

30  C O N T IN U E  

D O  40  1=1,KK 

S U M E  = 0 

D O  45  J= I,KK

S U M E  = S U M E  + V M E X dF IR S T + J)

45  C O N T IN U E

B(l) = R d i + S U M E  

W R  TEI6,*I|,B(I)

40  C O N T IN U E  

D O  50 1=1,KK 

PHiO(l) = PPHId)

C ETAO d l = P FM X d )

50 C O N T IN U E  

IT = 1

D O  60  II =1,N 

D O  65  1=1,KK 

PHI1Ü) = PHIOd)

65 C O N T IN U E  

D O  70  1=1,KK  

S U M 1  = 0 

S U M 2  = 0 

D O  75  J= I,KK

S U  M l  = S U M 1  + V M D X ilF IR ST+ J)/C ETA O (J)

ENDIF
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SU  M 2  = S U M 2  + l-V M D X(IFIR ST+ J)/CETA0(J!**2)

75  C O N T IN U E

F = S U M 1  + (A L P H A  -1)/PHI0(I) - B(l)

F P  = S U M 2  - (A L P H A  -1)/(PHI0d)**2)

PHI(I) = PHIOd) - F/FP 

IF (PHIdi.LT.O.) T H E N  

PHId) = PHIOd)* 5 

END IF

PHIOd) = PHI(I)

D O  80  L=1,KK  

C E T A O iL i = 0.

D O  80  LL= 1,L

C E T A O iL i = CETAO(L) + PHIO(LL)

80  C O N T IN U E

70  C O N T IN U E

D O  90  1=1 ,KK

PHIERR(I) = 100*ABS(PHI1(IFPHIO(I))/PHI1(I)

90  C O N T IN U E

T E M P  = P H IE R R U )

D O  100 l= 2,KK  

IF (PH IE R R il) .G T .T E M P ) T H E N  

T E M P  = PH IER Rd )

EN D IF

1 ๓  C O N T IN U E

IF (T E M P  G T  TO L) T H E N  

IT = IT + 1 

G O T O  50 

ELS E

SU R TE1  = 0 .0  

S U R T E 2  = 0 .0  

D O  170 1=1, KK  

บ  = IFIRST+I

G R A D Q X ilJ )  = 1- EXP(-CETAOd))

R T E K IJ )  = A B S (T A B Q X d J)-G R A D Q X (IJ)) /T A B Q X d J)* 10 0  

RTE2(IJ) = A B S (T A BQ X d JP V M Q X (IJ))/T A B Q X (IJ)* 1  ๓  

S U R T E1  = SU R TE1  + R T E K IJ)

S U R T E 2  = S U R T E 2  + RTE2(IJ)

170 C O N T IN U E

VMRTE1 = SURTE1/KK



V M R T E 2  = SU R T E 2 /K K  

W RITE16.110) IT

110 F O R M A T (2 X , ’N U M B E R  O F  ITER A T IO N  = M3)

W RITE(6,7S)

79  F O R M A T O O X ; IN C R E A S IN G  B A Y E S IA N  G R A D U A T IO N  •) 

W R IT E(6 ,80 )M

80  F O R M A T (1 5X ,'W IT H  M  = M10)

W RITE(6,81)

81 FO R M AT (80('= '))

W RITE(6.85)

8 5  F O R M A T n X . 'A G E '.S X . 'T A B Q X ’ .â X . 'M E A N Q X '.S X . 'G R A D Q X ',

* 8 X , 'R T E 1 ’ .8X ,'RTE2 ')

W R IT E(5 ,85 i

8 6  F O R M A T i80 i'-T )

D O  90  < =IFIRST+1,IIAST+1 

W R IT E(6 .95 ilA G E (K ),T A BQ X (K ),V M Q X (K ),G R A D Q X (K ),

* RTE1(K|.RTE2(K)

9 5  FO R M AT (1X ,I3 ,3X ,F10 .7 ,3X ,F10 .7 ,3X ,F10 .7 ,3X ,F8 .5 ,3X .F8 .5 )

9 0  C O N T IN U E  

W RITE(6,91)

91 F O R M A T i8 5 ( ’='))

W R IT E (6 ,100 IV M R T E1  .V M R T E 2

100 F O R M A T d X . 'M E A N  R E LAT IV E  E R R O R  =’,23X ,F8.5 ,3X ,F8.5)

W FITEI6 .101)

101 FO R M A T (85 i'= '))

G O T O  160 

END IF

60  C O N T IN U E

140 W RITE i6 ,150)IT

150 F O R M A T (3 X ,'IT E R A T IO N  F A ILE R  .M A X  ITER ATIO N  = M3)

160 R E T U R N

E N D

c=;= = = = = == = = = = = = = = = = = = = = = = = = = = = ===== = = = = = = === ===== = :
c S U B R O U T IN E

c T A B L E  O F  P IO R  M O R T A L IT Y  (THAI 2529)

c=================================================:
S U B R O U T IN E  T P Q X

C O M M O N /V A R 1 /T A B Q X (1 0 0 ) ,T A P Q X (1 0 0 )

C O M M O N A /A R 2 /N U M ,P K n 0 0 ) .P B (1 0 0 ) ,IF IR S T ,IL A S T ,IN T A G E



C O M M O N  A/A R3/G RA DQ Xd ๓ ) .RTE1dO O ).R TE2d ๓ ) ,VMQXdOO)

C O M M O N /V A R 4 /K ,S U M T W ,S U M T D .D E A T H ,W IT H ,E N D E R ,V M R T E 1 ,V M R T E 2  

C O M M O N A /A R 5 /P N ,บ ,A L P .B E T A .N W  

C O M M O N /V A R 6 A /M M X (1 0 0 ) ,V M D X (1 0 0 ) ,V M E X (1 0 0 )

T A P Q X d i =ะ 0 .0087721

TAPQXC2) =ะ 0 .๓ 2 1 8 0 6

T APQ X I3 ) =ะ 0 .๓ 1 8 8 3 3

T APQ X I4 ) =ะ 0 .๓ 1 8 0 8 9

T A PQ X I5 Î ะ:ะ 0 .0017346

T A P Q X iô l =ะ 0  0016727

T A PQ X I7 ) == 0 ๓ 1 6 1 0 7

T A P Q X iS i =ะ 0 .0015611

T A P Q X iS )  =ะ 0 .0015240

T A P Q X d O i := 0 .0014992

T A P Q X d i i ะ= 0 .0015027

T A P Q X d 2 i := 0  0015486

T A P Q X d S i ะ= 0 ๓ 1 5 9 3 6

TAPQXC14) := 0 ๓ 1 6 5 4 2

T A P Q X (1 5 i ะ= 0 ๓ 1 7 2 7 5

TA PQ X I16 ) == 0 .0018089

T A P Q X d 7 i ะ= 0 ๓ 1 8 9 3 8

T A P Q X G 8 )  ะ= 0 ๓ 1 9 7 7 8

T A P Q X M 9 ) ะ= 0 ๓ 2 0 5 7 4

TA PQ X (20 ) ะ= 0 .0021297

T A P Q X (21 i := 0 .0021937

T A P Q X i2 2 , := 0 .0022489

T A P Q X i2 3 i ะ= 0.0022962

T A P Q X i2 4 i := 0 .0023370

T A P Q X i2 5 i := 0 .0023728

T A P Q X i2 6 i ะ= 0 ๓ 2 4 0 4 9

T A P Q X i2 7 i := 0 ๓ 2 4 3 4 7

T A P Q X (2 8 i ะ= 0 .๓ 2 4 6 4 0

TA PQ X (2S ) ะ= 0 ๓ 2 4 9 5 1

T A P Q X i3 0 l := 0.0025311

T A P Q X 3 1 1 = 0 ๓ 2 5 7 6 6

T A P Q X f3 2 i := 0 ๓ 2 6 3 5 9

T A P Q X 3 3 )  := 0 ๓ 2 7 1 3 7

T A P Q X 3 4 ) = 0 ๓ 2 8 1 3 5

T A PQ X Ï35 ! = 0 ,0029366



467

T A P Q X (35 . =: 0 .0030832

T A P Q X (3 7 i =ะ  0  0032514

T APQ X I38 ) =: 0 .0034380

T A P Q X (3 S i =: 0  0036382

T A PQ X I40 I =: 0  0038468

TAPQ X I41 I == 0  0040593

T A PQ X I42 ) == 0 0042752

T A P Q X i4 3 i =: 0 .0044989

TA PQ X I44 I =: 0 .0047416

TA PQ X I45 ) == 0 .0050195

T A PQ X I46 ) == 0 .0053523

T A  =0X147. == 0  0057574

T A = Q X i4 8 i == 0  0062479

TA = Q X i4S . ะะ 0  0068294

T A P Q X iS O ï == 0  0075010

T A P Q X i5 1 i =ะ 0  0082560

T A P Q X (52 i == 0 0090864

T A P Q X (53 j =ะ 0 .0099849

T A P Q X i5 4 i ะ= 0 0 1 0 9 5 0 7

T A P Q X (5 5 i ะ= 001 19 89 1

T A P Q X (5 6 i == 0 .0131040

T APQ X (57 ) == 0 .0143237

T A P Q X (5 8 i == 0 0 1 5 6 6 4 3

T A P Q X iS S i == 0 .0171360

TAPQXIÔOI == 0 0 1 8 7 3 8 7

T A F Q X iâ l i  ะ= 0 0205027

TAFQ XI621 ะ= 0 .0224179

T A P Q X (6 3 i ะ= 0  0245045

T A PQ X I64 ) := 0  0267826

T A PQ X I65 ) := 0  0292723

TAPQ X I56 Ï ะ= 0 .0320040

TA PQ X (67 | ะ= 0 .0350179

T A P Q X (6 8 l ะ= 0 .0383443

T A P O X f6 9 i ะ= 0 .0420134

TA PQ X I70 ) := 0 0459749

TA PQ X I71 ) ะ= 0 .0501883

T A P Q X (7 2 i .= 0 .0545832

TAPQX173) .= 0 .0591192

T A P Q X i‘7 4 i = 0 0637661
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T A P G X '7 5 ' = 0 .0686650

T A P Q X (7 5 i :ะ: 0 .0739570

T A P Q X (7 7 i =: 0  0798134

T APQ X (78 ) ะ:: 0 .0863856

TAPQX(79> =: 0 .0938045

T A P Q X i8 0 i =ะ  0 .1019995

TAPQX i81>  =ะ  0 .1108598

T A P G X Î82 ! =ะ  0 1 2 0 3 0 4 8

T A P Q X (8 3 i =ะ  0 .1302034

T A P Q X (84 j =: 0 .1404950

T A P Q X i8 5 i =ะ 0 .1512101

T A P Q X i8 5 i ะะ 01624291

T A P Q X (87 i =ะ 0 1 7 4 2 0 2 5

T A P Q X i8 8 i ะ:0 1 8 6 6 1 1 0

T A P Q X i8 S i ะะ 0 .1998350

T A P Q X iS O i ะะ 0 .2141597

T A P Q X iS l i  ะะ 0 .2299651

T A P Q X (S 2 i ะะ 0  2477362

T A P Q X i9 3 i =ะ 0 .2680574

T A P Q X (94 i ะ: 0 .2916144

TA PQ X I95 ) =ะ 0 .3191933

T A P Q X O o )  ะะ 0 .3540499

T A P Q X i9 7 i ะะ 0  4037545

T A P Q X i9 8 i ะะ 0 .4920552

TAPQX i99>  ะะ 0 .6734952

T A P Q X d O O i

R E T U R N

ะะ 0 .9999999

END
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ป ระว ัต ิผ ู้เข ีย น

น างส าว  น งล ัก ษ ณ ์ สว ัลด ิร ักษ า เก ิดว ันท ี่ 27 พ ฤ ษ ภ าค ม  พ.ศ. 2511 ส ำ เร ็จก ารศ ึกษ า 
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