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ภาคผนวก ก.

การแจกแจงแบบไ]วส์ซง ( Poisson Distribution )

การทดลองท่ีมีค่าตัวแปรสุ่ม X ซึ่งแสดงจำนวนผลสำเร็จท่ีเกิดขึ้นในช่วงเวลาท่ีกำหนด 
หรือในพ้ืนท่ีใดพ้ืนท่ีหน่ึง การทดลองชนิดนี้เรียกว่าการทดลองปิวส์ชง และเขียนได้เป็น X~P(À) 
เม่ือ X คือค่าเฉล่ียของจำนวนผลสำเร็จท่ีเกิดขึ้นในช่วงเวลาท่ีกำหนดหรือในพ้ืนท่ีใดพ้ืนท่ีหนึ่ง
โดยท่ีฟิงกํชนความน่าจะเป็นอยู่ในรูปของ

p (x;â ) =
-X ๆ X6 A
XI เม่ือ X = 0, 1, 2,

เม่ือ e= 2.71828 และสามารถท่ีจะเขียนรูปของการแจกแจงแบบ!เวส์ซง ณ บางค่าของ X ได้ตังนี้

รูปท่ี ก. 1
a =  1 )



131

X

รูปท่ี ก. 2
a  = 2 )

รูปท่ี ก. 3 
a  = 5 )
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ภาคผนวก ข.

(-'**************************************************************.)e*;),*****.(,*****5!; 
DOUBLE PRECISION L901,U901,L951,U951,L991,U991,

* L902,บ902,L952,บ952,L992,บ992,
* L903,บ903,L953,บ953,L993,บ993,
* CE9011CE9511CE991 ,CE902,CE952,CE992,CE903
* CE953,CE993
REAL RAMDA,X,SUM,XBAR,VAR,C901 ,C951 ,C991 ,C902,C952,C992,

* C903,C953,C993 
COMMON/SEED/IX

£***************************************************************************** 
DIMENSION X (2000),NUM(6)

£  * * * * * * * * * * * * * ะ*: * * * * ****************************** * ** *** * ** * * ะf: =fe * * * * * ** * * * * * * * * *
DATA CE901 ,CE951 ,CE991/0.0,0.0,0.0/
DATA CE902,CE952,CE992/0.0,0.0,0.0/
DATA CE903,CE953,CE993/0.0,0.0,0.0/

c ___________________________________________________________________________
DATA NUM/2,4,6,8,10,12,14,16,18,20,22,24,

26,28,30,35,50,60,70,100,
c ___________________________________________________________________________
£************************* 
c  SITUATION
Ç*************************

KI=20
RAMDA=1.
ALPHA=0.5
B ETA=RAMD A/ALPHA
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£***************************************
NOSIM=2000

DO 200 n=l,KI

90
91
92 
12 
13

IX=65479
N=NUM(n)
WRITE(6 *) 'i********************************************************'
WRITE(6,*) 'NUMBER OF SAMPLE =’ 1 N

CALL METHOD (N,NOSIM,RAMDA,X,CE901,CE951,CE991,CE902,CE952,
* CE992,CE903,CE953,CE993,XBAR,VAR,ALPHA,BETA)
พ RITE(6,*) 'CONFIDENCE COEFFICIENT FROM EXPERIMENTAL1
WRITER,*) '________________________________________________ 1
WRITE(6,ๆ ’METH. 1 2 3
WRITE(6,*) ’________________________________________________ '
WRITE(6,90) CE901.CE902.CE903 
WRITE(6,91) CE951 ,CE952,CE953 
WRITE(6,92) CE9911 CE992.CE993
WRITE(6,*) '________________________________________________ '
WRITE(6,12) RAMDA,N,NOSIM 
WRITE(6,13) ALPHA,BETA 
FORMAT(1X,'90%',2X, F9.4,5X,F9.4,5X,F9.4)
F0RMAT(1X/95%',2X, F9.4,5X,F9.4,5X,F9.4)
F0RMAT(1X,'99%',2X, F9.4,5X,F9.4,5X,F9.4)
FORMAT(lX,'LAMDA=',2X, F6.3,4X,'N=,,2X>I4,4X, 'NOSIM=\2XJ5) 
FORMAT(lX,'ALPHA=,2X,F6.3,4X,'BETA=',2X,F5.3)
WRITE(6,ๆ
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2๓ CONTINUE
STOP 
END

£************************************************************************ 
c SUBROUTINE SUBPROGRAM COMPUTE CONFIDENCE INTERVAL
£************************************************************************

SUBROUTINE METHOD(N,NOSIM,RAMDA,X,CE9011CE951 ,CE9911CE902,CE952,
* CE992,CE903,CE953,CE993,XBAR,VARALPHA,BETA) 
DOUBLE PRECISION L9011บ9011L951 ,U951 บ 991,บ9911

* L902,บ902,L952,บ952,L992,บ992,
* L903,บ903,L953,บ953,L993,บ993,
* CE901 ,CE951 ,CE9911
* CE902,CE952,CE992,
* CE903,CE953,CE993
REAL RAMDA,X,SUM,XBAR,VAR,C901,C951 ,C991 ,C902,C952,C992

* ,C903,C953,C993 
COMMON/SEED/IX 
DIMENSION X(2000)
CALL POISSN(RAMDA,N,NOSIM,X)
C901=0.0 
C951=0.0 
C991=0.0 
C902=0.0 
C952=0.0 
C992=0.0 
C903=0.0 
C953=0.0
C993=0.0



S901=0.0
S951=0.0 
S991=0.0 
S902=0.0 
S952=0.0 
S992=0.0 
S903=0.0 
S953=0.0 
S993=0.0
DO 23 I=l,NOSIM 
L901=0.0 
L951=0.0 
L991=0.0 
L902=0.0 
L952=0.0 
L992=0.0 
L903=0.0 
L953=0.0 
L993=0.0 
บ901=0.0 
บ951=0.0 
บ991=0.0 
บ902=0.0 
บ952=0.0 
บ992=0.0 
บ903=0.0 
บ953=0.0 
บ993=0.0 
XBAR=X(I)/N 
VAR=XBAR/N



£**4*****************************

c METHOD 1 
£*****************************4**

L901 =XBAR-( 1.645 *SQRT(VAR))
บ901 =XBAR+( 1.645 * SQRT( VAR))
L951=XBAR-(1.960*SQRT(VAR))
บ 951=XBAR+(1,960*SQRT(VAR))
L991=XBAR-(2.576*SQRT(VAR))
U991=XBAR+(2.576*SQRT(VAR))
IF (L901 .LT.RAMDA.AND.U901 .GT.RAMDA) 0901=0901+1.0 
IF (L951.LT.RAMDA.AND.U951.GT.RAMDA) C951=C951+1.0 
IF (L991 .LT.RAMDA.AND.U991 .GT.RAMDA) C99I=C991+1.0

Ç********************************

c METHOD 2 
£********************************

L902=XBAR+( 1.645 * *2)/(2*N)* 1,645-SQRT(VAR
* +(1.645**2)/(4*(N**2)))
U902=XBAR+(1.645**2) / (2*N)*1.645+SQRT(VAR
* +(1.645**2)/(4*(N**2)))
L952=XBAR+(1.960**2) / (2*N)* 1,960-SQRT(VAR
* -(1.960**2)/(4*(N**2)))
บ952=XBAR+(1.9"60**2) / (2*N)*1.960+SQRT(VAR
* +(1.960**2)/(4*(N**2)))
L992=XBAR+(2.576**2) / (2*N)*2.576-SQRT(VAR
* +(2.576**2)/(4*(N**2)))
บ992=XBAR+(2.576**2) / (2*N)*2.576+SQRT(VAR
* +(2.576*2)/(4*(N**2)))
IF (L902.LT.RAMDA.AND.U902.GT.RAMDA) 0902=0902+1.0
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IF (L952.LT.RAMDA.AND.U952.GT.RAMDA) C952C952+1.0 
IF (L992.LT.RAMDA.AND.U992.GT.RAMDA) C992=C992+1.0

c METHOD 3
£**************************

AP=X(I)+ALPHA
BT=BETA/(N*BETA+1.)
L903=(AP*BT)+(BT*((( 1.645 **2)-l.)/3.))

* -1.645*SQRT(AP*BT)*SQRT(BT)
บ903=(AP*BT)+(BT*(((1.645**2)-l.)/3.))

* +1.645*SQRT(AP*BT)*SQRT(BT) 
L953=(AP*BT)+(BT*((( 1.960**2)-1 .)/3.))
* -1.960*SQRT(AP*BT)*SQRT(BT)
บ953=(AP*BT)+(BT*(((1.960**2)-1 ,)/3.))

* +1.960*SQRT(AP*BT)*SQRT(BT) 
L993=(AP*BT)+(BT*(((2.576**2)-l.)/3.))

* -2.576*SQRT(AP*BT)*SQRT(BT)
บ993=(AP*BT)+(BT*(((2.576**2)-l.)/3.))

* +2.576*SQRT(AP*BT)*SQRT(BT)
IF (L903.LT.RAMDA.AND.U903.GT.RAMDA) C903=C903+1.0 
IF (L953.LT.RAMDA.AND.U953.GT.RAMDA) C953=C953+1.0 
IF (L993.LT.RAMDA.AND.U993.GT.RAMDA) C993=C993+1.0

Ç**************************************

c COMPUTE CONFIDENCE LEVEL 
£**************************************

S901=S901+(U901-L901)
S951=S951+(บ951-L951 )
S991=S991+(บ991-L991 )
S902=S902+(U902-L902)
S952=S952+(U952-L952)
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S992=S992+(U992-L992)
S903=S903+(U903-L903)
S953=S953+(U953-L953)
S993=S993+(U993-L993)

23 CONTINUE

c COMPUTE AVERAGE RANGE OF INTERVAL
£************************************************* 

AVG901=S901/NOSIM 
AVG951=S951/NOSIM 
AV G991=ร991 /NOSIM 
AVG902=S902/NOSIM 
AVG952=S952/NOSIM 
AVG992=S992/NOSIM 
AVG903=S903/NOSIM 
AVG953=S953/NOSIM 
AVG993=S993/NOSIM 
WRITE(6,*) 'AVERAGE RANGE'
WRITE(6,*)

I I

WRITE(6,*) 'METH. 1 2 3
WRITE(6,*)

I I

WRITE(6,25) AVG901,AVG902,AVG903 
WRITE(6,26) AVG9511AVG952.AVG953 
WRITE(6,27) AVG991 ,AVG992,AVG993
WRITE(6,*) ’____________________________________________

25 FORMAT! IX,'90%',2X,F9.4,5X,F9.4,5X,F9.4)
26 FORMAT! IX,’95%',2X,F9.4,5X,F9.4,5X,F9.4)
27 FORMAT! IX,'99%',2X,F9.4,5X,F9.4,5X,F9.4)
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CE901 =C901 /NOSIM
CE951 =C951 /NOS IM
CE991=C991/NOSIM
CE902=C902/NOSIM
CE952=C952/NOSIM
CE992=C992/NOSIM
CE903=C903/NOSIM
CE953-C953/NOSIM
CE993=C993/NOSIM
RETURN
END

c SUBROUTINE POISSON

SUBROUTINE POISSN(RAMDA,N,NOSIM,X) 
DIMENSION X(2000)
COMMON/SEED/IX 
DO 40 1=1,NOSIM 
SUMX=0.0 
DO 30 J=1,N
CALL PSSN(RAMDA,IA)
SUMX=SUMX+LA 

30 CONTINUE
X(I)=SUM 
WRITE(6,32) I,X(I)

40 CONTINUE
RETURN
END



SUBROUTINE PSSN(R,IP)
COMMON/SEEN/IX
A=l.
K=0

3 บ=RAND(IX)
A=บ*A
IF (A.LT.EXP(-R)) GOTO 6 
K-K+l 
GOTO 3 

6 IP=K
RETURN
END

c GENERATE UNIFORM
(^***************************************** 

FUNCTION RAND(IX)
IX=IX* 16807
IF (IX.LT.0) EX=EX+2147483647+1 
RAND-EX
RAND=RAND*0.465661E-9 
RETURN

c  GENERATE POISSON

END
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