71801787989

a41'ing

LY ' - -: u.l
TRITLY uq?ﬂ111n. AT U B BN En 1 T TEN 0 9A 210 Badiud T UR AR
- - { a v a o aq o a a - {
drzganT. InariwugiInonamtiinie A1adgdia deieinarde @0

uM1Inanae, 2534.

o an “ a {
dsern dind. nowdnataunuideddn. A7vinumuet: doiinkuwTaidoudTeT, 2527,

a4 o 4 aa il ol v a {
qﬂqﬂq NTEUUNU. n11ﬂu”1utaﬁﬂnﬂ:nﬂﬂgnuﬂ“f ﬂ?*ln“"“quﬂ1= ﬁﬂunuuuaﬂWQﬂnim

< [ J
an1Inare, 2530.

e

A1E1EINNY

wilvAa _ —

Box, G.E.P. and Tiaq;’G.C. deesiaﬁ inference in Statistical Analysis.

-

Mass: AddlsonJWesley, 1973.
id J..

Casella, G. and Berger, R:L.-Statlsgicid Inference. California:

B—

Wadsworth and Brooks/Cole, 1§¢Q.-

Hogg, R.V. and c;a;g,__Afif_Lnt:odnction_to Hathenatlcal statistics.
4th ed. New york. Macmillan, 1978.

Hogg, R.V. and Tanls, E.A. Probability and Shatlst1ca1 Inference. 3rd

ed. New York: Macmillan, 1983.

Lindley, D.V. Introduction to¢Probability and Statistdies from a

Bayesian Viewpoint Part2.Inference. Cambridge: Cambridge

'University Press, 1970.

Mood, A.M., Graybill, F.A. and Boes, D.C. Introduction to the Theory

of Statistics. 3rd ed. New York: McGraw-Hill Book, 1974.

Paul Bratley and Bennett L.Fox and Linus E. Schrage. A Guide to

Simulation. 2nd ed. New York: Springer-Verlag, 1987.



101

UNAIIN
Arthur Cohen. Improved Confidence Intervals for the Variance of a

Normal Distribution. J.Am.Statist.Assoc. 67 (1972): 382-387.

Best, D.J. and Roberts, D.E. Algorithm AS91 The Percentage Points pf

the x° Distribution. Appl. Statist. 24 (1975): 385-388.

Guenther, William C. Shortesxx‘i’?/ce Interval. Amer.Statist. 23

(1969): 22-25. “'--.;
Hill, I.D. and Pike, lgorithm §EE:EEEEE?uare Integral. Commun.

2l Distribution. sh.Assoc. 54 (1959): 674-682.

ﬂuEJ’WIEJWTNEﬂﬂ'ﬁ
ammnmumwmaﬂ



) - )
 AUEINENINYINS
MIAATUAMINYAE



Cokdokole Kk

c

c

C

Coekeokeske ok
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*

ATAWUIN N.
-JI} o
TUsunTun1dTun19938

Flkokoklokkkoklokkoklookk ok okokIokoRE ROk koo R IRk Kk ok
|
THIS PROGRAM TO COMPUTE CONFLQ?&;E LEVEL AND AVERAGE LENGTH OF
'

CONFIDENCE INTERVAL FROM 3 CONFIDENCE INTERVAL ESTIMATION
— - N
METHODS. — |

**************‘f:fgJ******%Y************************************

DIMENSION X¢

Y, )0

F

Fry =

,P195(2000) ,0199( 200 ),P19g§2900),D1995(2000),P1995(2000)
,D290(2000), P290(2 o>,6és$cbpoo>,P295(2000),9299(2000)

190@2900),P190(2000),D195(2000)

”
n")':" L

,P299(2000),D2 95 2000&;?29?§é§000),D390(2000),P390(2000)

,D395(2000), P395(2000),0395 (20007, P399 (2000) , D3995(2000)

»P3995(2000) e i

. £)
DOUBLE PRECIE SAPZ; AP, AP4; LI90;L195 1199, 11995

,L290,L295,é§59,L2995,L390,L395,L399,Lé§95,U190,U195,Ul99
,U1995,U190,U295.U299,U2995,U390,U395,U399,U3995,CL190,CL195
,CL199,CL1995,CL290,CL295,CL399,0L2995,CL390,CL395,CL399
,CL?995,AL190,AL195,AL199,AL1995,AL290,AL295,AL299,AL2995
,ALéQO,AL395,AL3§9,AL3995,CCI,CCZ,CC3,CC4'

INTEGER R

REAL MEAN, MEANX, MSB, MSW

COMMON/SEED/IX, KK
IX = 65479
KK = 0




DATA AP1,AP2,AP3,AP4/0.1,0.05,0.01,0.005/
DATA CcC1,CC2,CC3,CC4/0.90,0.95,0.99,0.995/
READ(5,10) MEAN,VAR,N

10 FORMAT(F4.2,2X,F5.2,2X,12)

SDX =

SQRT (VAR)

2000

R = N-1

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

s190,s195,_§199,s1995fo.o,o.o,o.o,o.w
5290, 5295782 "'ézessf.i) 0,0.0,0.050.0/
sseo,suxz §3095, 0 0,0.0,050,040/
smso,s/!smss sowss(o .0,0.0,040,0.0/
sD290, sugsnéfes snzsas;o 0,040,0.0,0.0/
SD390,5D395, @359;503995:"0' 0,0.040.0,0.0/

Q190,Q195, Q199,;Q1995/0.0:wb 0.0,0.0/

Q290,Q295, Q299,Q2995/0. OJU=U 0.0, 0}9/
b
Q390 -‘; ’ 2UgUsUgUeUy ‘:‘9‘!

C**********#********************************i;************************

c

DIVESORS FOR CHI-SQUARE CONFIDENCE INTERVAL

CHakdorkolok ok ok R R IOEH R ORI ORI 0K IOR JOK kIR J ok Ik Ik kK

A190 = VCHI2((AP1/2.),FLOAT(R))
B190%= VCHIZ€(1.0-4AP1/2 ) ,FLOAT(R))
A195 = VCHI2((AP2/2.),FLOAT(R))
B195 = VCHI2((1.0-(AP2/2.)),FLOAT(R))
A199 = VCHIZ((AP3/2.),FLOAT(R))
B199 = VCHI2((1.0-(AP3/2.)),FLOAT(R))
A1995 = VCHIZ2((AP4/2.),FLOAT(R))
B1995 = VCHIZ2((1.0-(AP4/2.)),FLOAT(R))
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CHRERHHOEHOEE OO BRI R R R R kKK K
& DIVISORS FOR THE CONFIDENCE INTERVAL OF MINIMUM LENGTH
CHRBR ORI KRR R kR
E=2
CALL DIV(R,K,CC1,A290,B290)
CALL DIV(R,K,CC2,A295,B285)
CALL DIV(R,K,CC3,A299,B299)
CALL DIV(R,K,CC#,A2995, BZ995)

R e e e

C DIVISORS Fﬂi’TﬂE BAYESQ&NCONFIDENCE INTERVAL
F o) T
C****************{)‘i&#*#*i**i**&i**********#***************#****#****
£ rr: \ 4
K =0 S A v,

ol

CALL DIV(R,K,Cﬁi,A3§bfﬁ390):i .
[ 4 .J_'z' - dla
CALL DIV(R,K,CCZ,A395,8295) .

CALL DIV(R,K,CC3,A3895B399) &/t
CALL DIV(RyK,CC4,A3995 B3995)
Yy

CHRROHHEEE RO R RO R E K

L

o

DO 540 K1 =hi,HH
SX =0
SSX = 0
DO /100 [ I'v= 1,N
CALL NORMAL (MEAN, SDX,X(I))
XX(I) = X(I)#¥%2
C BRINT,’X(I) ’,X(I)
5X = SX+X(I)

SSX = SSX+XX(I)
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100 CONTINUE
C****************************#*******************#**********#*********
C COMPUTE CONFIDENCE INTERVAL

C**********************#***************************##*****#********##*

U190 = (SSX-(N¥SM)/A190
L190 = (SSX-(N¥SM)/B130

D190 (MM) = U190-L490

P190CMI) = D1SOCHIIMk2

Q190 = Q190+P1907 ) 1

U195 = (SSK-@swlalgy

L195 = (ssx-(n*su>/n19§.f %—r

D195(MN) = U198-1495 2{'

P195(MM) = D195(uu)**?f ;;u'

Q195 = Q195+P195(MM) " iié&

U199 = (SSX-(N¥SH)/A189 :Ei¢4--

L199 = (SSY-{MASHIFBIOH— ‘
D199 (MM) ='ﬁi99-L199 r
P199(MM) = D1§9(nn)**z

Q199 = Q1994P199 (MM)

U1995

(S5X- (N¥S5M) /A1995

L1995 (S6X-(N¥SM)7B1985

D1995 (MM)

U1995-L1995

P1995 (MM)

D1995%%2
Q1995 = Q1995+P1995(MM)

IF (L1980 .LT. VAR .AND. U190 .GT. VAR) S190

5190+1.0

IF (L195 .LT. VAR .AND. U195 .GT. VAR) S195

Hn

5195+1.0
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IF (L199 .LT. VAR .AND. U199 .GT. VAR) 5199 = 5199+1.0
IF (L1995 .LT. VAR .AND. U1995 .GT. VAR) S1995 = S1995+1.0

e e e i mm

U290 = (SSX-(N¥SH)/A290
L290 = (SSX- (N¥SN)/B290

D290 (MM) = U290-L290

P290 (M) = D290 (MM)k¥2

Q290 = Q290+P290 (i) :

U295 = (SSX-(N¥SIDAZ95 | |

L295 = (SSX—(N¥5H3/52953 {

D295 (N = y2d5-rogh K %*J

P295 (M) = D2gh () he2 f{'

Q295 = Q295+sts(nnfﬂhl ;;;‘

U299 = (SSX-(N¥SN) /4299 ez

L299 = (SSX-(N¥SM)7B289 - |
D299 (MM) éléﬁss-Lass i;ﬁ
P299 (MM) = D299 (MH) 42

Q299 = Q2994P299(MM)

U2995

(S8X = (N*8M)/7A2895

L2995

(SSX- (N¥SM) /B2995

D2995(MM)

U2995-L2995

P2995 (MM)

D2995 (MM) #*2

Q2995 = Q2995+P2995 (MM)

IF (L290 .LT. VAR .AND. U290 .GT. VAR) S290 = S290+1.0
IF (L295 .LT. VAR .AND. U295 .GT. VAR) S295 = S295+1.0
IF (L299 .LT. VAR .AND. U299 .GT. VAR) S299 = 5299+1.0
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IF (L2995 .LT. VAR .AND. U2995 .GT. VAR) S2995 = S2995+1.0

CokdokiokobikobkoobooRoIoRR RO BORROOEE ooROOROOROEOR ROk

U390 = (SSX-(N¥SM)/A390
L390 = (SSX-(NSM)/B390
D390 (MM) = U390-L390
P390(MM) = D390 (MM)*¥2
Q390 = Q390+P390 M)
U395 = (SSX-(N¥SHYZA395
L395 = (SSK-(NaSH)sB395 | |
D395(MM) = U395-L336 % :
P395(MM) = D35 sz - }'
Q395 = Q395+pd05 M Y :
U399 = (SSK-(NASH)/A398, .

Py vl
L399 = (SSX-(N¥SN) /B399 77l
D399 (MM) = U399-L389 7
P399 (MM) 5 D3SSLHKIRKS —=2

Q399 = Q399+P395(MM)

U3995 (S5X-(N*SM) /A3995

L3995

i

(S5X- (N%SM) /B3995

D3995 (M)

U3995-L3995

B3995 (MM)

D3995 (MM) ¥k2

Q3995 = Q3995+P3995 (MM)

IF (L390 .LT. VAR .AND. U390 .GT. VAR) S390 = S5390+1.0
IF (L395 .LT. VAR .AND. U395 .GT. VAR) S395 = S395+1.0
IF (L399 .LT. VAR .AND. U399 .GT. VAR) S$399 = S5399+1.0

IF (L3995 .LT. VAR .AND. U3995 .GT. VAR) S3995 = S3995+1.0
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Cokkkok okl oRoREOoIok OO OO

SD190 = SD190 + (U190-L190)
SD195 = SD195 + (U195-L195)
SD199 = SD199 + (U199-L199)

SD1995 = SD1995 + (U1995-L1995)
SD290 = SD290 + (U290 g
S5D285 = SD295 +

SD299

s-Dzssmi 299) —-\*
SD2995 = snw/" 995)

SD390

SD395

SD399

SD3995 =

540 CONTINUE

i -
C*************#**ﬁfr**" **iﬂr***********************

CL190 = SISOIELQA?(HH)

wﬂ%&wﬂmwmm

CL199 = 5199/FLOAT(HH) ¢

amas&n@mwn NY1aY

CL290 = S5290/FLOAT (MM)
CL295 = S5295/FLOAT (MM)
CL299 = S5299/FLOAT (MN)

CL2995 = S2995/FLOAT (MM)

CL390 = S5390/FLOAT(MM)



Cook oo ook ok dok ok

C

CL395 = S395/FLOAT(MM)

CL399 = S399/FLOAT(MM)

CL3995 = S3995/FLOAT (MM)

AL180 = SD190/FLOAT(MM)
AL195 = SD195/FLOAT(MM)
AL199 = SD199/FLOAT

AL1995 = SD1995

AL290

]
2]
=
oo
©
o
S

AL295

AL299

AL2995 =

AL390 =

AL395

FT T

AL399 = SD399/FLOAT¢

"

AL3995 = SD39

A

110

kR Rk AR Fk IOk ok

C****#**************‘*‘i****#******lﬁ*****#***************************

o AU AN TS
AN A na

SSW90 = SST90-SSBY0O
MSB90 = SSB90/(3-1)
MSWS0 = SSW90/ (3%(MM-1))

F90 = MSB90/MSW90

CT95 = ((SD195+SD295+SD395) %*2) / ( 3kMM)
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S8T95 = (Q195+Q2954Q395)~CT95

SSB95

(((SD195%%2) +(SD295%%2) + (SD395%%2) ) /MM) -CT95

S5W95 = SST95-SSB95

MSB95

S5B95/ (3-1)

MSWO5 = SSW95/ (3% (MM-1))

F95 = MSB95/MSW95 y

CT99 = ((SD199+

S5T99

S5B99

S5W99

MSB99

MSW99

F99 =

CT995

SST995

S5B995

S5W995

MSB995

((CSDTISEFE) 7 (S D3I054%2) ) /MM) -CT995
ssfé}sé§SB'?;

ol LLADEN TNEINT

o/

e TN AN e

WRITE(6,541) N,MEAN,VAR,CV

WRITE(6,542) A190,A195,A199,A1995

WRITE(6,542) B190,B195,B199,B1995

WRITE(6,542) A290,A295,A299,A2995

WRITE(6,542) B290,B295,B299,B2995
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WRITE(6,542) A390,A395,A4399,A3995

WRITE(6,542) B390,B395,B399,B3995

WRITE(6,543) CL190,CL290,CL390,CL195,CL295,CL395,CL199,CL299,
* CL399,CL1995,CL2995,CL3995

WRITE(6,543) AL190,AL290, AL3%0,AL195,AL295,AL395,AL199, AL299,

* AL399 AL!\? J” »AL3995

WRITE(8,544) F90 9 F99

WRITE(6,544) H
541 FORMAT(1X,12
542 FORMAT(2X,F
543 FORMAT(2X,F

* 1X,F1

STOP
END
(A
CRRRRRRRRRR R KRk FELOHO R kR K
C 1) o

C*******************‘%ﬁi***********ﬂi&********?}itff*****************#

svnnouﬂnu&;xg nﬂ;m)ﬁ W EJ f]

ammnm URIINYIR

IF(KK -EQ. 1) GOTO 10

RONE = RAND(IX)

RTWO = RAND(IX)

ZONE = SQRT (-2¥ALOG (RONE) ) ¥COS ( 2%PI¥RTHO)
ZTWO = SQRT (-2%ALOG(RONE) ) ¥SIN( 2%PI*¥RTWO)
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EX = ZONE¥SD+AMEAN
KK = 1
GOTO 15

10 EX = ZTWO*SD+AMEAN
KK = 0

15 RETURN
END

C*******#************i********#*iﬁ****#*********#*l**#****************
c FUNETION RANDOM

’ \
C*******************‘***#***********************************#i****#*i#

FUNCTION RANDX) —

\ #*
\ d

IX = IX%*16807

dad

IF (IX.LT.0) IX/E IX+21474B3BAT+1

-'..f'."..‘.
RAND = IX T i
RAND = RANDH0.465681E-9 -
RETURN ;m,;_WWMf"ﬁmm_ww”wm,w,..vd_.ﬁfv
END 5

C***********#*#*#**;i***#**i#*****#*#*************#*#******#*#*##*****
c SUBROUTINE DIV
c
C EVALUATE DIVISORS FOR THE (CONFIDENCE INTERVAL
Ciokiok kbl oklopoloR ORI ROk kOO
SUBROUTINE DIV(R,K,CC,A,B)
DIMENSION Y(1000)
INTEGER R

DOUBLE PRECISION Y1,Y2,Y,A,B,BN,ALPHA,CC,P,PC,AA,BB,GAN
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ALPHA = 1-CC

BB = VCHI2((1-ALPHA/2.),FLOAT(R))
IF (2%(R/2) .EQ. R) THEN

N = (R/I2D-1

CALL FAC(M,GAM)

ENDIF

.EQ. Y(I-2))) GOTO 1

BB =B

SUEANEnIngIng
I Ingay

Cbkok kR OERoRHOBORBOBOEOBIoEREOROROEORoROORORBOERREORBORORIORE £ ¥

c FUNCTION CHISQ
C
c EVALUATE THE PROBABILITY INTEGRAL OF CHI-SQUARE DISTRIBUTION

C ROk RO OEORORBOROEREOEOROHIORIORO ORI OROEE OOk ¥
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FUNCTION CHISQ(R,X)
INTEGER R
DOUBLE PRECISION X,GAM,Y,CHI,P
THIS PROCEDURE EVALUATE THE PROBABILITY INTEGRAL

OF CHI-SQUARE DISTRIBUTION BASED ON ALGORITHM 299

IN CACH ,VOL.10 7 BY I.D. HILL

AND M.C. PIKE

DIMENSIO

CHI(1)

CHI(2)
DO 10 I =
IF (2%(1/2) LEQ
M=1/2-1
CALL FAC(N,
ELSE y‘

CALL TALLEB,GAH)

ENDIE

rAuANNINngNLT
oY i NPV EREY

P = CHI(R)
CHISQ = 1-P

RETURN

END
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e s e e

C SUBROUTINE FAC

C
C EVALUATE THE GAMMA FUNCTION FOR INTEGER VALUE

SRR BRI EHOROEHOROOH RO R
SUBROUTINE FAC(N,GAM)
DOUBLE PRECISION GAM
IF ((N.EQ.0).OR:(N.EQ.1)) THEN
GAM = 1
GOTO 20
ENDIF ;
GAM = 1 | ?ﬂ;
DO 10 I = 2,N
GAM = I¥GAM . =3/,
10 CONTINUE
20 RETURN E—
END

C*******************************************#*************************

C SUBROUTINE. TALL
c
C EYALUATE THE\GAMMA FUNCTION FOR FRACTION. VALUE

Caoiorkok ok kokiokooooE ok ORISR ORORIOOBOBOR R OOk
SUBROUTINE TALL(N,GAM)
DOUBLE PRECISION VT,VT1,GAM
DIMENSION VT(100)

IF (N/2. .EQ. 0.5) THEN




10

20
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GAM = SQRT(22/7.)
GOTO 20

ENDIF

M =N/2

Vi = 1

DO 10 I = 1,M

VT (I)

V1 = VTIHVT( D e,
CONTINUE /

GAM = VT1%S

[}
—~
T
oo
¥
—_
~
™~
.

RETURN

END

CRRRRRR kR kK b ; ARk ERR R K

C

c

c

F PROBARTIITY TNTFORAT OF ST

EVALUATE Til TANDARD NORMAL

y

DISTRIBUTIONB '

ol doloR kR ORISR IR R ORI ORI R

rorerfie dasibod V121 V1TWETIT

AHARNAS I N INEAY

Z = 1.
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IF (Y .LT. 1.) THEN

ENDIF

W

Z
L
B
*
¥

ELSE

Y

Z
*
*
*
*
¥
*
*

= YHY

CCCCC(((0.00012481898T%W

-0.001075204047)%W+0.005198775019) %W

-0.0191982 Ef .059054035642) *W
52932694) %W

60593) ¥Y%2.

+0.000535310849) %Y40.999936657524

ﬂn%ﬂ’ﬂ“flﬂﬂ‘ﬁwmﬂ‘i

@mmnimwnﬂmaﬂ

IF (X .GT. 0.) THEN

GAUSS

ELSE

GAUSS

ENDIF

(Z+1.)/2.-0.5

(1.-2)/2.-0.5
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RETURN

END
CHERBREREE B R OO RO ORI R R R
oA FUNCTION BNEW

C

¢ EVALUATE BNEW BY NEWTON-R/ METHOD
CHERRRRRERRRERF KRR R ) @*Hnnnuuuﬂﬂﬂnunu

FUNCTION

INTEGER

DOUBLE P |
17 Y = (AA¥ J¥DEXP 2.0 = (BB¥ ((R+K)/2.))
*
YPRIME 2.-1)%DEXP(-BB/2.)+
+
BNEW
RATE = ‘iv——— Y
IF (DABS(ETE) .LE. 0.00000 HEN m

EUE IngnIngIns
BRI TUANIIN Y

ENDIF
16 RETURN

END
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Coookiorklok RO OO OBOIOROEIOROOBIOROROEOROROOROROROK kK

C FUNCTION VCHIZ2
C
C EVALUATE THE PERCENTAGE POINTS OF THE CHI-SQUARED

Gk kokioRRIoboRORo ORI IOREORIORIOR IO Ok ook K
FUNCTION VCHIZ(PHI,V)

DOUBLE PRECISION PHI,E,AA,XX,C,Cﬁ,A,Q,Pl,PZ,T,X,B,Sl

% ,52,S3,54,85,86 . 4
C # !
C - EVALUATE THE.PERCENTACE PO%NTS OF THE CHI-SQUARED
c PROBABILITY QJSTRIBUTlau FUNCTION.
c SLOW BUT ACCURATE I,Nvinslon§jo; CHI-SQUARED CDF.
; T A
c BASES ON ALGORITHM 4§ 91 APPL.STATIST. (1975)
c VOL.24 , NO.3 _i;_j: ii:;-_
C ¥ o
c INPUTS: "
c PHI = PROBABILITY TO BE INVERTED. :
c PHI SHOULD LIE IN THE RANGE 0}000002 TO 0.935998,
c V = DEGREES OF FREEDOM,s AND MUST BE POSITIVE,
c
c OUTPUT :
c VCHIZ = INVERSE OF CHI-SQUARE CDF OF PHI
C
c AUXILIARY ROUTINES:
c VNORM, GAMAIN




Q

DESIRED ACCURACY AND LN(2.):

DATA E, AA/0.5D-5,0.6931471805D0/

DATE 10 SEPT 1986.

CHECK FOR UNU

IF (V .LE. ©
IF (PHI ,LE, 0.999998) GOTO 9000

IFAULT

"
(=]

IFAULT

F 10

G MUST BE SUPR}IED AND SHOULD‘BE EQUAL TO LN(GAMMA(V/2.0))

wmwmw UINT
a‘mmnim UA1INYA Y

= XX - 1.0
STARTING APPROXIMATION FOR SMALL CHI-SQUARED.

IF(V .GE. -1.24 % DLOG(PHI)) GOTO 1

121
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CH = (PHIX*XX*DEXP(G+XX%AA))*%(1.0/XX)

IF (CH - E) 8,4,4

STARTING APPROXIMATION FOR V LESS THAN OR EQUAL TO 0.32

1 IF (V .GT. 0.32) GO
CH = 0.4

A = DLOG(1.0-

2Q=CH “-gi'—‘,’f

CH = CH - (1.0<DEXPLA%G+0.5) AA)¥P2/P1) /T

- GRS TN S
FRANSAI UAAIVEDE e

9
P1 = 0.222222/V
CH = V¥(X#DSQRT(P1)+1.0-P1)#%3

STARTING APPROXIMATION FOR P TENDING TO 1




IF (CH .GT. 2.2%V46.0)

¥ CH = -2.0%(DLOG(1.0-PHI)-C*DLOG(0.5%CH) +G)

*

CALL TO ALGORITHM AS 32 AND CALCULATION OF SEVEN TERM

TAYLOR SERIES.

Q@ = CH

P1 = 0.5%CH
P2 = PHI-GAM
IF (IF1 .EQ
IFAULT
RETURN

T = P2¥DEXP(X

B = T/CH

A = 0.5¥T-BiC

51 = (210 *-'2;;‘7 - OHAELBE.BLAF(T0. 0+60.044))))
/420, o:]

52 = (420.0+AK(735. 0+A*(986.qhﬁ*(1141 .0+1278.0%A))))
RUHINYNINYING

53 = (3{0 0+A%(462.0+A%(707.04932,0%A)))/2520.0 ;

@Maﬁmmummmmm o)

*

))/75040.0

S5 = (B4.0+4264.0%A+Ck(175.0+606.0%A))/2520.0

56 = (120.04C*(360.0+127.0%C))/5040.0

CH = CH+T*(1.040.5%T#S1-B¥C¥k(S1-B*(S2-Bk(S3~B¥(S4-B*(S5-
B¥56))))))

123
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IF (DABS(Q/CH-1.0) .GT. E) GOTO 4
6 VCHIZ2 = CH
RETURN

9000 IFAULT =

c
c TRY TO GIVE SENSIBLE
C I
VCHIZ = 0.
IF (PHI .GIi-3-U§‘!’g-'
RETURN
END
_6***************** FHOHOEOEOHOBOER Rk
c
c
c EVALUATE THE INVERQEEEEEg THE NORMAL DISTRIBUTION
CRRRRIRR R Hekek £ BERRRHE LR RO
FUNCTION VIE}E‘- 1 | &]
DOUBLE PRECIS}QE_PHI PLIN,P0,P1,P2,P3,P4
o ff, %&J@%&Wﬁ NEN3
C.
c Sl s AIBEWIAINUNALY
C DISTRIBUTION.
C IT USES A RATIONAL APPROXIMATION WHICH SEEMS TO HAVE A
c RELATIVE
C ACCURACY OF ABOUT 5 DECIMAL PLACES.
c REF. :DENNEDY AND GENTLE, STATISTICAL COMPUTING,DEKKER, 1980.




INPUT:

PHI = PROBABILITY,0 <= PHI (= 1.

OUTPUT:

F INVERSE OF PHI, I.E

3 ‘. ‘ 'fy/m{ THAI

PROB(X <= VNORM) -

IFAULT = 6 IF P

DATA PLIN /
DATA P0/-0.3 ).342242088547D0/
DATA P3 / -0. 158642210148D-4/
DATA Q0/0.0993 : 0.588581570495D0/

DATA Q2/0.531103 23 /', Q3 775285D0/

AFAULT = O e~

P = PHI m
IF (P .GT. 0.5) B = 1.-P

¥ ﬁaumo%a EW]?W g1N3
aigis b RIBUMLINYIAY

VTEMP = 8.

CHECK FOR INPUT ERROR
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IF (P .LT. 0.) GOTO 9000
GOTO 200
100 Y = DSQRT(-DLOG(P¥P))
VIEMP = Y + ((((Y¥P4+P3)%Y+P2)¥Y+P1)*Y+P0)/
* (CCOY¥Q4+Q3) ¥Y+Q2) KY+Q1) ¥Y+Q0)
200 IF (PHI .LT. 0.5) VIEWP = -VIBHP
VNORM = VTEMP
RETURN
9000 IFAULT =
RETURN
END V4 r -
c******************;***#***¥*i***i;***********************************
FUNCTION GﬁﬁAIN
c*********************4**************#;***********************#*******

_r

FUNCTION GAMAIN(X;P &5 TFAULTY -

DOUBLE PRECLSL0N—XTPTPN—ﬁGU—OFﬁe—GTﬁ—FtC?QR

% ,TERM,RN, A B AN, DIF
ALGORITHM| AS 32 J.R.STATIST.SOC. €J(1970) VOL.19 NO.3

COMPUTES INCOHPLETE GAMMA RATIO FOR POSITIVE VALUES OF
ARGUMENTS X AND P. G MUST BE SUPPLIED AND SHOULD BE
EQUAL TO LN(GAMMA(P)).

IFAULT = 1 IF P.LE.O ELSE 2 IF X.LT.0 ELSE 0.

USES SERIES EXPANSION IF P.GT.X OR X.LE.1,

OTHERWISE A CONTINUED FRACTION APPROXIMATION.
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DIMENSION PN(6)

DEFINE ACCURACY AND INITIALIZE

FACTOR=DEXP ( PXDLO -’5’!-‘ 3/

)

m‘ f J

CALCYLATION BY SERIES EXPANSION

ﬂ‘lJEl’J‘VIEWlﬁWEJ'm‘i

iﬁﬁaﬂnim UNIINYIRY

IF(TERM.GT.ACU) GOTO 20 d




. GIN=GIN¥FACTOR/P

GOTO 50

CALCULATION BY CONTINUED FRACTION

30 A=1.0-P
B=A+X+1.0
TERM=0.0
PN(1)=1.0
PN(2)=X
PN(3)=X+1.0
PN(4)=X*B
GIN=PN(3)/PN(4

32 A=A+1.0
B=B+2.0
TERM = TE:iffv______
AN=A¥TERM ID

DO 33 I=1,2

' 4 pn<1+ﬁnw&}q-m&lew El’]ﬂﬁ

IF(PN(&” EQ.0.0) GOTO 35

ammnm UNIINYAY

D F DABS(GIN-RN)

IF(DIF.GT.ACU) GOTO 34

IF(DIF.LE.ACU¥RN) GOTO 42
34 GIN=RN

35 DO 36 I=1,4

128
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41

42

50
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PN(I)=PN(I+2)
IF(DABS(PN(5)).LT.0OFLO) GOTO 32
DO 41 I=1,4
PN(I)=PN(I)/0FLO
GOTO 32
GIN=1.0-FACTOR¥GIN

GAMAIN = GIN ::'" \
T —

RETURN

END

CRERERR OO ‘ ok .

CHRRRR R KK K¥¥k : BRI

\ 4 7 i
THIS PROCE! )‘,P r_'lv. I-—l_'_uun?:;l?:li Wearaes --—-.v"i ITHM OF GAMMA(Y)
FOR ALL Y szp ACCURA , ; 'ATgﬁY MACHINE

PRECISION OR ]O‘RFCIHAL DEGIQﬁ,WHICH EVER IS LESS.

ﬁ% odebruia 5 e ok il kv, norrvonta

PART 0 THE PROCEDURE. ¢

Wi ol ARV ANEAR Y, o,

BY M.C. PIKE AND I.D. HILL.

X=Y
IF(X.GE.7.0) GOTO 20

F=1.0
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Z=X-1.0

GOTO 7

5 X=2

F=F%Z

T Z=2Z+1.

IF(Z .LT. 7) GOTO 5
X=X+1.
F=-DLOG (F)
GOTO 30
20 F=0.
30 Z=(1.0/X)%%2
)-X40.918938533204673+
* 5 i z+>\\u 93650793651) %Z-
¥ 0.0027TTTTTTFIT18) *7 3333333333333) /X
RETURN mﬁg?iwﬁ}%gé

END S J

¥

AUt INENINeINT
AN TUAMINYAE

c*********#*******!ﬂr* : ¥k - ORI ORIk Ok K
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