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A Study on the Recursive Parameter Estimation
Density Function Algorithm of the Probability
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ABSTRACT We propose a new parameter estimation algorithm that converges with probability one and in mean
square, if the mean is the function of parameter of the probability density function. This recursive algorithm is ap-
plicable also even though the parameters we estimate are multiparameter case. And the results are shown by the com-
puter simulation,
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) ( SUBROUTINE RANDI(IX. 1Y, YFL) )

( START
-

1
PHI=3, 141592654 [ v-mxaessa |
1X - 12345
JX = 34567
M =0
U
SIGMAZ =1

WRITE
U, SIGMAZ

X8=0)

YFLe==YFL%0. 4656613E—9

RETURN

NO100 [ =1, 500
CALI. RANDI(IX, 1Y, YEL)
CALIL RAND2(JX, JY, YFK} ( SUBROUTINE RANDI1 (IX, ly, YFL) )
L 1
X=U+ SQRT (2. * SIGMAZ % AL.OG I 1Y=1X % 65530 l
(YFL) * cos (2- % PHI % YFK)
XN=XS§
XS= XN+ (X #%2—XN) /S
l 1Y = [Y+ 2147483647+ 1 l
IX=1Y | YFL=YFL0. 465661382 |
JX= Y
i
BN E B EE) T Yfi AR Eprogram?] flow chart
The flow chart of mean estimation program of normal distribution function,
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The mean estimation of normal distribution function.

START

U=0
PHI=3. 141592654
AM=SQRT (PHI/2.)
I1X=12345
JX=34567

B

DO100 J=1,4
SIGMA2=S
SUM=~0
A=0
b §
DO100 I=1, 500

A
| AK=FLOAT() ]
) &

CALL RANDI(IX, IY, YFL)
CALL RAND2(JX, JY, YFK)
I

X, =U+SQRT(—2. * SIGMA2% A
LDG(YFL) % COS (2. * PHI * YFK)

X;=U+SQRT(—2. * SIGMAI % ALDG
(YFL)) * SIN(2. * PHI* YFK)

R=SQRT (X, % %2+ X, *%2)

SUM=SUM+R

RMEAN=SUM/AK

S=A

AN=AM/((PHI/2.) % AK)

A=B-+AN=* (R— (B% AM)

C=A% x2
IX=1Y
JX=JY
I
WRITE
I, R, RMEAN,
AC

< STOP >

SIGMA=-15
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The convergence of rayleigh’s distribution and a
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x,=u+ (—20%log U cos2nl, .
Z, 0= u+ (—20log U, .1)* cos2nU, .
(j=135") (15

£ [FHsA .
U,, U, 2 IBM/360¢ {# A 3l uniform random
number ¢} RANDUE- {3l %1 2 o] =] computer

( SUBROUTINE RANDL (IX,IY,YEL) )

L

I¥=1X*65539 —I

‘ TY=IY+2147483647+1 J

L

l TFL=YFL*0.4656613E~9 I

RETURN

11813 Rayleigh % fi i 82 o HEEprogram flow chart,
The flow chart of a estimation program of rayleigh’s distribution function,
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START

DIMENSION L.PHA(5), BETA(S)
LPHA(1)=3, LPHA(2)=5
LPHA(3)= 10, LPHA(4}~ 15

BETA(1)=3
BETA(2)~5
;o ry
D0100 K=1,2
I
B=BETA(K)
IX= 12345
A=Q
DO100 M—1. 4

DO100 1="1, 500
AK=FLOAT(I)
FUd=1
k0
DOS0 =1 L
| 1
IX=1Y N
UJ=Ux YFL
i
X~ —B# ALOG (UJ)
AN=A
A= AN+ (X—B*AN) /(AK %B)
AM=~A%B
V=A% Bkn2
WRJTE
ILX,AM, V, A

STOP
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L
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IY=TY+21474B364 T+ ]

T
1
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The flow chart of « and B estimation program of
gamma distribution function
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The convergence of o and # of gamma distribution.
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START )

d PHI=3.141592654 >

DO100 K=1,2

IXw12345 amal
JX=34567 B=80

T
DOL00 I=1,300

1
r AK=FLOAT(I) |
1
l I CALL RANDL (IX,IY,YFL) H

CALL RaND2 (JX,JY,YFK)
!

IX=TY

TX=JY

X=EXP (AO+ (—2.*BO*X2ZXALOGC(YFL)**
(1/2.)*COS(2 . *PHI*YFK)

31=8

AN=A

I Y=EXP (AN+(3L#%2)/2.)

| Al=a

BN=8

Z=EXP (AL+(BN**2)/2.)

B=BN+ (X~2)/(AK*BN*Z)
AmAN+ (X-Y) / (AK*Y)
CmBan2

( sTop

Gamma i A H B 1 FYfe vhdak 2

MV
] TR e e
[ VARIANCE= 10
L
MEAN=5
Sho====-- /(-._-’——-—",___—__.
L VARIANCE=-5
] T e e R T T
[ MEAN=3
0 U
100 200 w0t

8!8 Log Normal 7y fivi# 2] variance % mean®] 53
The convergence of variance and mean of log normal

distribution function.
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1
r TY=TX*65539
|
a=0
THLarY
1Y< 0
r TYwIT+216738364741 ‘
1[ VELYTIA0. 445661389 j

=

L SUBROUTINE RAMDZ (JX,JY,YFK) )
T
H
! TY=Ix*65539 l
L

[ N=IY+2167683667+1

f
i TFL*YFK*0.4656611E-9

=0

variance ¥ mean 2| HEE

@7 Log Normal 45 4 b 812
program flow chart.
The flow chart of estimation program of variance

and mean for log normal distribution function.
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