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PROSPECTOR MYCIN
A Comprehensive Reasoning Model Based on PROSPECTOR
System and MYCIN System
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The relation between M YCIN certainty factor ( CF ) and PROSPECTOR sufficiency

measure ( LS ) is analysed. By introducing CF into subjective Bayes reasoning model, an improved

model is derived. This model not only eliminates the possible inconsistence between CF and LS ,

but also reduces the necessary nodes of prior probability.

Key words

PROSPECTOR

LS

MYCIN
(CF)

1998-02- 09

*

., 1998-03-13

)

1976  Duda
Bayes
(LS LN)
s LN
, E

b

. CF

, 530023 (Guangxi Propa-

ganda Department, Minzhu Dadao Nanning, Guangxi 530023).

194

uncertainty reasoning, subjective Bayes, certainty factor, expert system

, E H
, LS CF
PROSPECTOR  MYCIN
s CF
LS.LN s
1 CF LS
MYCIN PROSPECTOR CF.
LS LN s
1.1 CF
M YCIN ., CF B
R:FE—H
PH |E)—PH)
—_ P(H |E)=P(HD)
11— PCH)
CF(H, E) = 1
PH |ED)—P W)
I PH | EY><< PUD
PCH)
P , CF(H, E)

DCF(H, E)=1 ,P(H |E)=1
Guangxi Sciences Vol 5 No. 3 August 1998

E



. H
2DCF(H,E)=0 ,P(H |E)=P(H)
E H
3CF(H,E)=—1 ,PHIE)=0
E . H
4)CF(H,ED>0 E H
5)CF(H,E)<<0 E
12
DCF(E)=1 , E ;
DCF(E)=0 , E ;
3)CF(E)="1 , E ;
4HCF(E)>0 E CF(E)
SYCF(E)<0 , E CF(E)
1.3 LS LN
PROSPECTOR . [ 3] LS
LN :
LS = PP(E*E\LHIJ)
IN— P E H) 1= PE |H
P(~E |~H) 1—PeE I~ m)
Bayes :
LS ° P(H
PH ) = (LS—S1>°1§(1L;>+1 o)
P(H |~ E)ve (LN£]\1[> °PP(€{};)+1
2 LS LN , E
~E H
LS :
DLS >+ oo E H
DLS=1 ., E H
3DLS>1 E H ;
HLS<1 E H
55LS=0 . E H
14 CF LS
2 .
;s PWHIE - (PUD—D
P(H)*(P(H IED—1D
1 P (PMHIEY—1) —PH)
LS (P(H)—1) -PHIE) PH IE)
R |E)*P(H)71)
1—P(H)
PH |E>=PH) , 1)

IEAE 198 £8H H5EH 3

1 _ —PH)
L P(H |E)

_ PH |E) . 1
L§= P(H) 1— CF(H, E)
. P(H |E)< P(H)

1= P(H)
LS_I*P(H E)

*(CF(H,E)— 1)

* (CF(H, E>)+ 1)

LS =

PH 1E) 1
P(H) 1= CF(H,E)

O0<X CF(H,E)<1
3)

1—PCH)
—1<<CF(H,E)<0

1—PH | E)

3 CF LS ,
DCF(H,E)=0,E H ,
2)CF(H,ED=1,FE H , LS+
3)CF(H,E)="1, E H , LS=0
4)CF(H,E>)> 0, E H LS> 1
S)CF(H,E)<<0, E H, LS<.

, CF LS

*(F(H, E)+1)

LS = 1;

CF LS
3 ,
CF
Bayes .
PH |ED=PH) , B .
P(H)= P(H | E)Y (LS - (1— CF(H, E)))
2

LS * P(H)
1+AS—1 P
B LS P(H |EY (LS *(— CF(H. E)))
1+ WUS—1) *PH |EY LS - A— CF(H,E)))
B LS ° P(H |E)
 (LS—1D PHIEY+LS - A—CF(H, E)

P(H |E)=

P(H |E) (LS—1)= LS * CF(H.E)
LS ° CF(H, E)

LS —1
. PH IEY< P

CF(H. E)
1— LS

P(H |E)=

PHIE)=1+

P(H |E)=

LS ° CF(H, E)
LS —1
CF (H, E)
1— LS
LS LN ;

0<< CF(H, E)<1
@y

1+ — 1< CF(H,E)<0

195



P(H |~E)=
LN ° CF(H, ~ E)

0 CF(H, ~E)< 1

LN — 1 3)
l+CF§ﬁL;[E)> — 1< CF(H, ~E)<0
. P(H |E) PH
|~E) , C PCH)),
CF LS.LN
CF.LS LN
(i)
D PEI=1 . @ PMH |
E) :
CF(H)= CF (H, E);
2) PEY=0 , 6P) P(H
~E) :
CF(H)= CF(H, ~ E).
(i) . 0<<P(E)<1
E' E

PHIED=PWHIE)-P(EIEY+PW@H |~
E) - P(~E |ED
D PEIEHD=1 ,
P(H |EH=pPWH E)=
LS ° CF(H.E)
LS— 1
CF(H)= CF (H, E);
» PEIEHY=0 ,
PHIEY=PH|~E) =

LN ° CF(H, ~ E)
LN — 1

CF(H, ~ E)
S
CF(H)= CF(H, ~ E)

3» PEIEHD=PE .PWHIEHY=PuE
4) P(EIED . MY CIN

0 CF(H,E)<1

—1<< CF(H,E)<<0

0< CF(H, ~ E)<1

—1<< CF(H, ~ E)<0

(a)

P(H |E)=
LS " CFUHE) g cp(p, gy < 1
IS —1
j+ SEUE) _ — cpy, py< 0
1— LS
CF(H)= CF(H,E) * max{0, CF(E))
CF(E)
196

b
E1NE2N -« NEn— H(x),
CF(E) = CF(E1 N E2 N N En) =
min{ CF(E1), CF(E2), --» CF (En)}
E=E1LV E2V ...V En,
CF(E) = CF(E1 V E2 V
max{ CF(E1), CF(E?2), -, CF(En)}

.V En) =

El— H, CF(H, E1)

E2—H, CF (H, E2),
CF1(H)= CF(H, E1) ° max{0, CF(E1)}
CF2(H) = CF(H, E2) °max{0, CF(E2)}

CF12(H) =
CF1(H)+ CF2(H)— CF1(H) * CF2(H) CF1(H) &CF2(H)=0
CF1(H)+ CF2(H)+ CF1(H) ° CF2 (H) CF1(H) &CF2(H)<<0

CF1(H)+ CF2(H)

CF LS
) MYCIN CF Bayes
P(H | E)=
L3 Cr by 0< CF(H,E)< 1
LS—1
1 EHE) o opol, E)< 0
1— LS
P(H |~ E)=
LN-_CFUL = E) o< cp(, ~ <1
LN — 1
CF(H. ~E) _
1+ 1— IN 1< CF(H, EHN<O0
CF LS P(H),
, Bayes ;
) Bayes
MYCIN ,
. P(H |E);
CF(H). s
PROSPECTO R
R MYCIN
s MYCIN
PROSPE(CTOR
( 200  Continue on page 200)

Guangxi Sciences Vol 5 No. 3 August 1998



~

, WSCADP .

, WSCADP ,
COAT . LRU REDBMS
o b b
3.4 .
b ~
. REDBM S s . ,
, (1) , 1991, 9 (1). 21~28.
. () , , . OSCAR IL
. , 1994,
. i (3 .
6 (2). 143~ 150.
3 (4D .
7o ° CAD/CAPP . » 1996, 22 (3):
N 32~ 36.
. 3 (5) . 1996, 17 (3). 22~25
170 . , s . CAD
. N , 1994, 12.
1995, 7 (3). 213~219.
i (D N
, . CAD/ CAM
. ;o () . i (9
» 1996. 11.
; (10D . .
4 , 1997. 5.
Dittrich W. On object-oriented database systems, Springer
, Verlay, 1991.
CAD 10 Selinger P G. Prediction and challenges for database systems
REDBMS. in the years 2000. In: Proc of the 19th VLDB Conference,
1993. 667~ 675. ( . )
( 196  Continue from page 196) ’ ’
, 1993.

Bt
ALAFENT 8 IR 5 R ITAS A Y #how X

ARG F, A R KRR Bt |

1990, 9.

200

’

’

1996.

Chen S et al.. An inexact reasoning algorithm based on fuzzy
rule matrix transformation. J of Automated Reasoning,
1992, 8.

Smith E, Langston C, Niobett R. The case for rulesin rea-
soning. Cognitive Science, 1992 16. 295~ 355.

Zadeh L. Cdculus of fuzzy restriction fuzzy: Sets and
Their Application to Cognitive Decision Processes New
York: Academic Press, 1995.

Barletta R. An intoduction to case based reasoning, A Fex-

perts 1991, 8. 43 ~49.

Guangxi Sciences Vol 5 No. 3 August 1998



