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4TH FUZZY SYSTEM SYMPOSIUM(TOKYO, MAY 30-31, 1988)
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For What the Fuzzy Theory Advances

- toward subjectification of science from scientification of subjectivity
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Philosopher, Faculty of Law, Meiji University

ABSTRACT

In this lecture, I would like to show and explicate how the fuzzy theory
is related to the new epistemology in the current of ”structuralism” and
also to my own "theory of sensus communis” and ”"clinical knowledge”. At
present the modern knowledge including the modern science is severly criti-
cized about the adequancy to multiple realities of things. This intellectual
change has become manifest since the nineteen-sixties with an appearance of
the french sturucturalism. Therefore, first I explicate its main features
as well as the epistemologies of Bachelard and Levy-Strauss, then my own
P"theory of sensus communis” and ”clinical knowledge” suggested by them.
Finally the significance of the fuzzy theory will be defined with reference

to all those theories and knowledges.
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4TH FUZZY SYSTEM SYMPOSIUM(TOKYO, MAY 30-31, 1988)
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MODEL ING OF HUMAN ANALOGICAL INFERENCE, INFORMATION AGGREGATION,

AND DECISION MAKING PROCESS FOR REALIZING INTELLIGENT SYSTEMS

= FH 1=
- Sosuke [WAI

RBRFE LTFH

Faculty of Engineering, Kyoto University

ABSTRACT
This article describes on role of fuzzy concept in modeling human
knowledge information processing. Especially, the aspects of analogical
inference, aggregation of information, and strategic decision making process
are discussed with respect to apriori provided domain specific knowledge and

fuzzy concept.
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INFERENCE AND MONOTONICITY

F # Z tHHoK B X a # #H 0
Osamu KATAI Tetsuo SAWARAGI Sosuke IWAI
A JE = Ik — BB

Junzo YAMAMOTO Kenichiro OGAWA

FEKA¥Y TH¥HE
Faculty of Engineering, Kyoto University

ABSTRACT
By focusiung on order relations among objects, several methods of
inference on their properties which are monotonically dependent on the
order relations are introduced, and the properties of the inference
methods are examined. First, a classification on the type of monotonic
properties is introduced. Second, by referring to this classification,
several methods of inference on the monotonic properties are introduced.
Third,two typical inference methods in legal judgement situations called
augumentum a fortiori and augumentum a contrario are formulated within
"this framework, and the structures of the corresponding order relations

among possible situations are clarified.

1. i
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mUtW‘%@%K%tﬁ&t%5&%%@tﬁ?%@%%étﬂhf\%%ﬁ
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DMToH&E+EETE L Z,

(23 xRBRx' - (P (x)=T > P (x’)=T)
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22z P(x) =T & P(x) OEME» True Tha
TEEERLTW B,

Y47 3: NRELIIGEBAEZEZX Chofl~0RE (A) TKRFELT
REZHNOGE (A’ DHED, UTOMBEMARKRLT S L X,

(3) ARB - (B’=T - A’=T)

ARB: (BADOKITE) RFEAD (GEBOWKIIT 3)
RABINLFMAFTWLHIWITHEAEETD 3,

&9 5,

Daw., Y472, 3I2BWT. ##FHEh (kD) Tl BEREL (EEM)
#FT & x|z

(2’) XRXx' > (P(x’)=T > P(x)=T)
(3’) ARB - (A’=T - B’=T)

FRATIHEIIR B,

3. —HBOIrSDOHRE
COBRGHEFOMIITEILE I o TWBESE, —20EFAIPELWIDLE S
mIN A RE & 2 B,
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Rp (c) (p(c)Rp(c’)) 42@FBBLTW3,
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OEfkc’izonwT, p(c’)=T(p(c’)=F) T 3,
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T&H %,

BzE HrHma kDPEHEBRHEAEFDCEX P> TWBET R, T4 bbb,
(Yt.) (t <ty » S(k.t) A t>ta =L (k.t) )

ﬁ&ﬁ#at%.%5ﬁgumﬁmTkMﬁmf55(L<k¢e)ﬁﬁﬁ):
ENHONELETEE Y4 T 208 EEATOICLIZE->T. ERIKELER
DEXDO—-MHIHNBEABTBLIZEWVTX B,

(Yt >te) L (k,t)
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& VAT 1, 20#FAMAEDODEBZLIZEHST. C’RCe R AEEOMN
BN FKRAETOE & RRIZLYAZTEMNEZ 22X RINE (M. M 13
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Fig.1 An illustrative example of inference based on
monotonic relations.
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D2: PAVPRB - P (AVY B) or O(AAB) » OAAORB
D3: PAVEP~A or OA - PA

roaT. WEFMOBSr o HENKEREEALELE UTIZHEXD “ZE
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WTBCLAEERELTBYD, “KL233006 02530 ADHH (argumentum a
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Fig.2 Permissive and prohibitive situations derived by
argumentum a fortiori et a contrario.
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Dempster-ShaferBEmicE SV A TTIL
An Inference Model Based on Dempster-Shafer’s Theory

ZEE ', =R gy
Jun TANAKA*, Toshiaki MUROFUSHI** -

*BASHY I L— ), P ERIER?
*Recruit Co., Ltd., **Tokyo Institute of Technology

In the inference model described in this paper, two kinds of knowledge in rule-based
systems, facts and rules, are represented by belief functions. And Dempster’s rule of
combination is used not only to aggregate conclusions but also to execute inferences.
That is, the inference model is entirely based on the framework of Dempster-Shafer’s
theory, and therefore uncertainty in knowledges and inferences can be consistently

&<

managed.

The dependence of conclusions is also considered.
combination requires independent conclusions.
satisfied in the case of a long inference chain.

Dempster’s rule of
But the requirement is not always
This problem is solved by combining

inference paths which deduce dependent conclusions.

1. 3o

EE, THRRARONY HKOICHT 2 ERE U
T, Dempster-Shafer¥®za [5] (LAF, DSEE:R & ERY)
BIEFEIHhTWS[2,3,4,6]. COMRIL, EHEEK
FT&3, £ANTIRELRITX S, EFK
& SRVEEHRMBOEESE (DempsterDF &
) BEXohTW3, REOEHEDLD.

Ub U, COERBIZEAT IV O2LOERPLH
RBOWTIE, BEHELS (belief function, EAHE
LY, FEOWR) OFEHKOERY, DSHB T
RETERVEEEOEEABREs>h 3([3,4].

EZTARMY T, ISEROBEAR TH—I
HERTTIEIZ DV TIRIAT 5. Smetslc & 3N 4 XDE
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BHDempsterDESHITITIZRS . DempsterDEESHIT
BT AR REE T 38, HahS
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2. #fR

2.1. Dempster-ShaferB:aDEARIEA[5]

ORETRVWHIRES ST 3. DSHR/ T OWE
RELZERORER, ODIEIMTIAE 0 €A”
(AlZODEBRESR) "DIEEELRS. WH#"0 €
AVIBAREALHE—HENS. €50 frame
of discernment (AT frame&B&d) &FRIh 3.

Bel»© EdDbelief function (LATbf&BET) T
55 &id, Belds

29 n3[0,1INDERTH>T, ROXHEERT
ZERVS
(B1) Bel(@)=0,

(B2) Bel(®)=1,
(B3) % 3M%m : 29-[0,118% -7,

2 m(B)

BelBbfD & ¥, (B3)DEIMmIL, Bel DXAR
KXY (basic probability assignment, LA TFbpad
B89) &MRIN%. 2, bpa mOEVIETH ST
RTORPEEGOIESE, core .

Bel(A)id, 6 DIEWRIT 2TMBEX 3, ol
ANDEHELRIRIN 3. REGDIXEBGEA
DEJ/IRVEVSIZ &R, ZRHGDIIEEHBEA
DEEN 1 THIILRRT. RHGBIWL, H50
HBANDEEBel(A)IX, AL BZGHEBD"BH
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BD,B3) &Y,

m(Z)=0 )]
», (B2),(B3)& Y,

> m(B) =1 NOR

Bel(A) = VACO. 1)

», hh3b.
(KKTE&Z;O) bf Sfé B’E,_,Lgt?‘% |mgle
support function &FES :

0 BZA,
S(A) = \s
1

BCA, A#0, (4)
A=0.
¥ {8 s i3 degree of support &PEIIHh 3. Simple
support functionld, B—OFIRERIDIHU 12,




Bbsinple/bfTH 3.
WORTEE Sbf Belgld, vacuous belief
function (LATFvacuous bf) &MREh 3 :

A=0

(1
Belo(A)= {0 AZ0. ®
ZObflE, FokFRORNIE (GREREM)
2R,

200N H 3 E X, bhbhilth SO
RHAEDLETCOOERANT S. 2O &, 2
DO RFEEUT, HilRbfR{EV T I & 2EHK
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T5. COEE,

m(@=0, (6)
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sy, BeIIGBBelz‘Gi*J‘. ZZ°G,
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TH->T, LROGTLOENODE XTI, HEW
FEZJRINRY. COHEFHEW, Dempster DFEERY
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HEDIE, otHEE2bD

(C1) Bel,®Bely = Bel,®Bel,.

(C2) (Bel;DBely)DBely
= Bell®(Bel2@Bel3).
(C3) BelghivacuousD & %,
Bel®Bely, = Bel.
(C4) Bel¥s 0, 1 LArDIER E B35,
BelDBel # Bel.

© EDObf BellZXU, A(Z@)CO BExdh
Jo & XDOLMHAT belief function Bel(+ | A) i,
FRAT (HLBEETIEE0H) TH/IN S .

Bel(+ | A) = Bel®Bel’. ®
X .o« § 1 ACB
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2.2. FrameDEfy
Z OEHOFFETIE, 22o0franeDERE T 2D
(32U EDfraneDEEIZODVWTHEIU & 5 28
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0, Q BEWRZER2DODfrane, Bel20 LD
bf, m®Bel®Obpar 3. TDE&XE,

m*(B)= {m(A) B=AXQ ypcoxq an
0 otherwise

THx 5hBm Rbpalt &0 X Q LObf Bel'%,

Bel®O X Q~Ocylindrical extension&IR&.

it : Shafer[SIDBERES> &, OXQII0L QD
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VWHBRICH S, FUT, Bel’idBelDvacuous
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O X Q LDbf Bel@@'\d)g'roiectioné:li,
Bel’(A) = Bel(AXQ) VACO
TEFS0LDObf Bel’OZ L TH 5.

it : Bel’ &, Shafer [5] TS5 Bel®OAD
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0, © BEWIER2DDfrane, Bel, Bel’%
FhTho, QLObfET5. BelkBel’® Bl

a2

betief function (F 2 IHIZEH) Bel®Bel’'%,

ROXTCEET S .
Bel®Bel’ = Bel*®Bel’*. (13)

12730U, Bel*, Bel’*li, #h¥hBel, Bel’®D
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x B OEM, BelldX EObTHY, XWxD
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XY, CliBelDER, slldegree of supportT
5%.

3.2. JL—)LDbelief functionlt & 2K

#tsa % Dempster D BRI TITIRD ¥, M-I %,
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Formulation of Fuzzy Reasoning by Neural Network
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ABSTRACT
In this paper, we propose Fuzzy Modeling formulated by Neural Network (NN) .

In Fuzzy Reasoning, the linguistic rules are represented by using propositions
"IF x is A and y is B, THEN =z is C". In Fuzzy Modeling that has been proposed by
M.Sugeno, z = f(x) is used instead of the proposition "z is C". Our method can ob-
tain parameters in this function f(x) and linguistic variables definitively and
easily, because NN has non-linearity and self-organization feature. This 1is a

new method combined Fuzzy Reasoning and NN.
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ABSTRACT

Recently,Fuzzy Inference used to apply man-machine interface have been
developed. In order to apply Fuzzy Inference for bussiness,it is necessary to
make the most of the kowledge relating to Uncertain Data Processing. Such
kowledge and Fuzzy Concept have been also regarded as importance in the reseach
fields of fuzzy engineering,human comunication and management organization.
In this paper, the necessity of the systematization of the relating to Fuzzy set
theory and applications on Uncertain Data Processing is pointed out.The methods
of Fuzzy Production Rules and éxecution_is discussed as the starting point of

the systematization.
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