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KT MEZMRE R FT, FaE M 1989 FEIFURHT . KT VI g 3% 18 (Bayesian Decision
Theory), #H T —AN e FEHIKE S 1915 (Decision-Theoretic Rough Set Model, DTRSM)ML,
U VAR, RGNS SRR Fe b i — MR EE .t 200 B 1] AR MR SR 1098 S, A Ay
FEHR, 5t T —Spig R, i, REHERESEP BT, S T EMELE (attribute
reduct)— ¥ E UYL, 3L, BT g SRR 42 1 = B YR 5 (three-way decision), ‘& %5
THERIE, GO A — Fhop R B0, i, SUBR R T 7 R UL - ST HE i 42 455 78 (naiive
Bayesian rough set model), Jfiivh ¥k SFERLAE AL I BT &5 10 S AR5 T — AN AT I 7
[11]

MIE RS SR U, SRR R M EBREZ . Ky CES T AR 8 4
R, IR VIR 2 Su EE, THE A LFRA N E M R, X T S R AR [
R PR . T, AR AR BTN A4 2 AT = R, (H 4 2%

ERTE R MR .. AR RV ERCY RIRSESE, (HEhZ —ASERRi, A M ERE X
ke S — 7, R H4 R A R OA & RIT R MG —, XNRZ 53 M5 IE RR
TANREA 1R PR A o

—REA-MIAMBRSERIEY, BEH THANER, HEGHHIARINSRE,
XAFAHR 2 W T A T R R 45 5 2 BB AN AT R JROR 8 1 3 o TT IXF REL S A A X (A 2
RKHIHE S o TS, A8 —FRHT % 2R IR A NTER TS A RS SR AT 1)
W5 %, e, R ge i A 0¢ R4 MR R R R R I INEELE R, —J7
T, SRR FERAY R B R R AR IR AT R B R R 55—, e | QA E.
X LR 2 R FE B A I BRI AT I, KRR — R ILR Ve .

BT AT 1 A R M R G A SRR, DA oy AR 2 /N5, 75 R AT RE Ak 57 5
PHE—/N A, IXRE, A AT LSRR IS

W7 VE R B LA ) it

BASER— T O A 18 SR LA S
Feynman[™7E The Character of Physical Law ix 435 f1i% 3] T 26 T-%F 7 — N B Bl [F — A

SERAFIE BRI HE, RS EATAFI A ELE K45 S /E . 1 Feynman ()
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TRV, BRI R R 252 B0 10, {5 psychologically they are different because they
are completely unequivalent when you are trying to guess new laws”, X5 7 — N EH A 21
WFFESRNE AR — AN E R A] LU 2 DA sUBAE S A0 i 77 SO s Bt id ok, 84,
AU ASRAGE A LIRS . AR B g N B RN R RS, X iZ e 4R IR 1
AR )T 1) o
WA RS ER EIIR 2 TARHOZ & TR ARG . Lo, MURESER) B NiEa A
A S AE SN B8 S, ANJR] 8 SUREFRATTRE 06 KeoHURE 45 [F) LA B FU R SRt R, RIS, AN
7] {58 SCAT LAHI SR 3R 45 A R H9HR) . 7E On generalizing rough set theory —3C 13, 3Risfig 1
FRESEUT AL =5 o T 0 2 058 X (element-based definition) H A s G2 AR 2538 AH 45
&, ATDASRASAE — R It o5 R R IR MR DY, B TR E X (granule-based definition)
AT LUK R RS SR ATRL T S 48 Skt ok, T LASRARE 7 55 (covering) 7 U T fh ) HLRE4ES], LT
F ARG X (subsystem-based definition) 1] DUKERLREEE RN Ph M50 22 S5 MK RSk, T LUK
S1E & 4t (closure system) . i /R4 % (Boolean algebra) A s 4E (partial ordered set) _Ff4h
JORUREEO, 7R, BRA R B R F ) R KA R SRR SRR
ANRIZRETR B 53— AN UF AR S0 7] RERE A — A SR RO FAAE . BN AT RE R — AN, s
L PRI A B R T LASARAT o] — R BN T RELE R . 5< TiX— 4, Bateson!™
£ Mind and Nature IX A5 HG AT IR . @ISR FERR, AFEUE RS, TRk
A0 [R]— ) REEEIR Z R, AT I FRAT T S iR e B an, 3 e o SR SRAG 0 AN ] Pl 45 ik
AT 8 ATAS BISTAR UG o X6 7] — AN By o e A A S AR AN ) LART A e 2 8 I oxed 122 1) 8 ) B A
7E Philosophy of Natural Science —F51, Hempel™lisHit 7 38 () — AR AFIE AN Th B . X B
PR LB
“Theories are usually introduced when previous study of a class of
phenomena has revealed a system of uniformities that can be expressed in the
form of empirical laws. Theories then seek to explain those regularities and,
generally, to afford a deeper and more accurate understanding of the
phenomena in question.”
“The basic entities and processes posited by a theory, and the laws
assumed to govern them, must be specified with appropriate clarity and
precision: otherwise, the theory cannot serve its scientific purpose.”
“Broadly speaking, then, the formulation of a theory will require the
specification of two kinds of principles; let us call them internal principles and
bridge principles for short. The former will characterize the basic entities and
processes invoked by the theory and the laws to which they are assumed to
conform. The latter will indicate how the processes envisaged by the theory
are related to empirical phenomena with which we are already acquainted, and
which the theory may then explain, predict, or retrodict.”
Hempel FIHHgxf AR HREZMIR S Bk, — RO IRgmeEaRIg, #+
RESE AN 1] BEFE RN BERE AR B AR . 12 g, — /MR 1 e BB R A, Kk, TEEE ST
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—NERIRIN, TR A E ST BOME S S E B R TR KRR AR RO AT, RIS FT RE
H EIAIIX P FE . Hempel 58 31 A4 G2 IR HH6 38 RAR K, ARG F % IS RE SR B 138 X
], e F IR AR A M BT “internal principles”, T 1A 78 N %4 [7) “bridge
principles”. 1XFFFE T FAIHFFE . Glaser A1 Strauss!™® #2 Hi (19 FLHE 214 (grounded theory)
FRRIE 52 72 R R — AN R TE S, B, TR RE IS ) B0 AR A ) o R IR g 57—
ANEETHE R

RSB 4R (0 5 — AT T P02 Forp A 3 B SRR ST SR B A 2 L A
FIRLEE R, 2RI — A SR T 2RI FRRR, 2 MH8 DRSS T2
NTET 48838 o KL K SR 4E, RLB YRR — ME R FTTE . AT HoD B2 A
I E S

E Human Information Processing —f5+1, Lindsay 1 Norman&istifs 7 {5 B AL 2 75
%, BD, BT R R (top-down) Fl H JE 5] (bottom-up) Kb BE 77325 . AS[AI G JZ B AN [H) LB,
T 7] " 56k 82T EH RORE B /N B2 AR 2R A A 170 B 1) ok S8 T E /0N E 2 B DRORE B2 )4t B
R BT T & —Fh T W& 3K 5 (conceptually driven) it 72, F EERIME S K8 S T2
B RORE— 2RI, REHUAT DAE — AN % [0 B A 7 i Dy B B R B T 1 2 2 T s
UKZj(data driven)fJilRe, FIFZ M08 sl & SR EEMG RS . X FER AT — S B
O G — W . TR R R R AR B VAT DAAS HAS A

T AT E R ) R LR B R A i, ST, Knuth®L st
11, “Top-down programming gives you a strong idea of where you are going, but it forces you to
keep a lot of plans in your head; suspense builds up because nothing is really nailed down until the
end. Bottom-up programming has the advantage that you continually wield a more and more
powerful pencil, as more and more subroutines have been constructed; but it forces you to
postpone the overall program organization until the last minute, so you might flounder aimlessly.”
B A 77 AEWE TS A 8 BT R TRk 0] R A A B A, DRI T AR A AT
B T AR, HIATRER T —ERIFIR, X A LR G RN, BT T 77 U RE
RAEHAE . Falie, BT FRITE s CsSEIEE A iSRS A BTN Tr75%:,
FATAT LIRS — AT 5877 1) BEAT 1A 0 26, R 3 H CRIFT RS ELRALE, X B ST ot 7
VR L RAEBEA AR R A EEBOE 2 IR

Knuth®!t3.45 4 , “top-down and bottom-up were opposing methodologies: one more suitable
for program exposition and the other more suitable for program creation.” — e 3 & L — ML
FF, Knuth B0 DUZRERRE . 5 1n) ERg77 G&E F TOr 7l B B Tim) M 30
ISR, ARFE, SCREAUERE IR 2 250 M7 15 I AN — 8 REAE TR A .

PGS S AR AT

FRE4E R Pawlak®O%U7E 80 EARYIHR I — AR, KT HIBEER IS, 78 Pawlak %™
FEXFEE X, “Rough set theory ... is a new mathematical tool to deal with vagueness and
uncertainty.” ¢ TIZHIR AL s, AATIEREA, “One of the main advantages of rough set theory
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is that it does not need any preliminary or additional information about data, such as probability
distribution in statistics, basic probability assignment in the Dempster-Shafer theory, or grade of
membership or the value of possibility in fuzzy set theory.”

T~ &1 E (vagueness) FIANE & £ (uncertainty) 4 2 PR 2 14, Pawlak 56 A KT
FH R R BRI 8 SUARAA Y o B TRRE SR B8 JF WA 45— AN AL B 2R VE DA 5 M 1 i
J7k, HE UE S KRR ERIER . Pawlak 7E 1982 4RI B4y T B BAK e,
fihy F5 HORE RS 4R B9 B AR S, “the exact mathematical formulation of the concept of
approximative (rough) equality of sets in a given approximation space”. PawlakP! 5% T ks £E (1)
55— AEVER, “Rough Sets: Theoretical Aspects of Reasoning about Data”. 7EiX A+ Hl =
i, Pawlak A& “The idea of the rough set consists of the approximation of a set by a pair of sets,
called the lower and the upper approximation of the set”. fihiffgHi, “The main issue we are
interested in is reasoning from imprecise data, or more specifically, discovering relationships in
data”. R4 Pawlak f1 18, HUREHE T ST 0 1] B 4 & R I 8L S RH 5C RO B0 20 B A 2R
TSR TS, Pawlak - HIHURESE £ 8 SO 1 5 BAR — i, BEORR— . [
R, “REFRECEAE” R TR SR R I L ERMIE . MRS IR 1 TR A
T —PETEM R REBAR T, a7 AN AEE R R R RR . R
fIANTT 73 #EE (indiscernibility) 52 T T E T EA M R R TT S, ZRASAT 73 % w) LU
LM R RTN  MREEIL B O SRR T X GANTT 733, 8 TR M R R M2 155 1R
ZHEEMS.

KT Pawlak &5 N2 FPHURESE A0 i, 28 N — i, DA Dok B 300 B0 U A
B[Rl 2 AR 2 A 7k Hdise B, JRaRantt. e, 7ERZ Pawlak K%
FScrkH, ERMER B E ERATEITE RELS, BT, Bt 55 5% (closed-world assumption) .
BEGEHE 7 BT T R AN T REE 58 2B . Bl PR R R O R AR 8 T 1 o FkE
SR o B RAR Mt — S50 w e TR, KRGt M A B A, 2 SR iiE SOF A R AR HTE
R, NTHRBEL AT IR ARRE . E AR A — R HAE A TR AL A AL
Ht o MY N2 A LR 2 W0 BT D7 VR A R SO S5 Stk

itk e SUR PSSR

VER—PPEE 7 7%, RS SR 32 2 DLEAR R 0 T BB IT 8 M R A O¢ &, AT 3R
A I 28500 o X TR SRR 70 W i, AR 22 SCHR AR R RE B 10 ALy 5 DR |t T AN K
fify (imprecise) F1A~ 56 % (incomplete) {5 S =4 1. XFULEERRN . Bk, FrEa e+
SRR, B, FRATVAEMRLE S8 TixEA, AR T. Kk, BERFPRTHRH
iRt RN, B, B— N RET—NE LA — M EE. XWEEBRA AN E
PERIATEAPE, 3K 75 2 N A A BE ff AL RE B A 0L A= 1 i AT

FEHRE 45 100 25040 23 5 7202 DA & (concept) IR R 5 70 My N 2R, 3X R TR UM & 2 A
(formal concept analysis) B335 3tk . 7E3 2. NGB, DAY 7 S SRl g, X%
THE& 2R e AR, ME& 24 803 (classical view of concepts) I\ A, —Mik& ] LA
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— X EA A P9I (intension) A14H4E (extension) SRARRERIZE RIS, 2 ) P I 2 Mk 2 O A
JEE, BT E AT A — AN R T — A RS2 WA R A R S A 1 S 4

S THRESE P ME 2T, 3T Marek I Truszezynski® i T/, FATTHT LA T P Fo i
*1[39]

INET 58 SURE A FISEABh: RS2 3110 F 1 538 4845 3 (decision logic language) BHke i i 4
& HTIEF RG], X RARGE ST RIS EE LIERTX . B, %8S H TR

AREE L FLI R . — A RFEN DE R — IS I AME . WA RER BNE 5 P AR
RFREMRE, Ba, XML —NMEZZHIE S A E & . HREER I
TR0 A AT SO & 228 I AN T s SO,

BRMEMIEML: RS, TATEE — MRS ERINE, I B IX A AT AR
HhE o B, SXANREIR TG T A0k S AN AE : ER AR AR S M T R R A
Ao X T EERRATT I F - LR R B A M 2

TERRE SRR T, —ANME BRI (0 B M S 45 AN R (AT 5 SOME & o Rl s SUHE
WA R A BA TR B A 2, X8 MRV - E S0 5 S s T — A
&, B RE TS I, AT DU AN AT SO S e  o T E SUES . H
REEILA AT RMAE 2, S, BHEERAGRATEN, MA LN RIE AN
B BIR, WARIX LS FIAME R ARG S BI)  did X AN UEE, n] LLE BRI 4
Brer, SR ANHRE RIS SE S VA AN R AR . — AN AR (K S ] gk A b
FERE M E X B 2 B MR

JE L) 7 R KRS 2 WT 1) — AN EE B () 2 — o Ja M2 81 1 145 P 0 SR 1 AU 5 2
i ﬁm e AR E SRR A e L, BRMEFEZAEIEE . EEEL
gk A S O 77 PR ST (B0 2 M

FREREMSER

FERLRESE I b, MR I PO A E ] DL {5 B e S 15 R AT BLsE SRR
AR
S=U,At{v, |lacAt},{l, |ac At}),
Hr,

UZ—MHIR. ETIRNRES,

At Z— MR, EEmEEES,

V, 2JEtta e At — M aET B ESES,

,:U >V, 2 M ERE, KU Hl— M RBU RV, E—AME.
FEERGH T MM REEIEE SRR — DN H BRI RGBS T % M5
B, BIEEREM FEE L —IU ERENHKR: PcAtL,

XE y < VaeP(l,(x)=1,(y))
PRI G XAy &, 4 HACYEATE P i A B E R MHERME. XNEN KRS
17U %53 (partition) , iU JTE ) ={[x], |xeU}, HrH
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[xI, =[xIg, ={y [xE,y}
REE XIENIK. Y P EEPRIEER, RATMEEEE TP, % E, #1[x], 25l
it E AI[X].

—NU EREM KRS H TU B—R50 MxE, —NU BRI mE—ie L7 —4

U BN KRR, IrAU ERSEMXRZATEGU BRI 2——X R . Fit, ERZR
H A4 S0 R AR 3 T ASS A8 o Rl 2 2 T R AR 7 0% 3 PT LB S5 0 DRk R TR AL B R Rk
5E

U/ESU/E'<ECE'.
MRU/IE<SU/E', B—AU/E" e 2R U/Edidfs. Fik, U/ERN
U/E' fatifh, U/E'FRNUIERHEAN . X TAFEBHEERFE, WTUELLLTRR:
P,P'c At,xeU,

(i) E. = ﬂE{a}

aeP

Eeue = Ep NEp

i D =X

aeP
[X]pUP' = [X]P ﬂ [X]P'
(iii) PcP'=E, cE,

PcP'=U/E,<U/E,

PRI () A0 Gi) i B, H s PR A SIS D8 R BRI 43 mT DL I e S P A e SIS 0%
REEN kA iE  HE Gil) BB, X TEMEEEG 2 MMES LR, AR <2
i
B—NENR[X]TUEER MRS MAME . 5w LS AR, FEIIAFETEL
RIVBEIES . £ M EESP, REEHEIES Lortsathe Ch: JRrARta=v, #
HaeAt,veV,; Ry ZAN, BAdary &—MAK. ENRFIE S &Pawlak ik
SEIBHEE 5 (decision logic language) BUR— AN T . I BHERTIRE N A AL
el LLE I —HE 7 A EBE .
— AN X (meaning) BT BLE I X GOk 2 3K 1 RT i 2 14 (satisfiability) Sk e 3. @i
— R XTERAR G, WAILHNXE @ o AR EE N:
XE(a=v)iff I (x)=v,
XEPAyiff xE¢ 5 xFy,

L, g xa e AN g, HHMCEEGL ¢ hTA T AKX T —Palé, G m(d)
MRAAR P IE S A N
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m(g) ={xeU | xF ¢}.

I el e S, AR E R LR AR -
m@a=v)={xeU| I (x)=v},
m(¢ Ay) =m(g) A m(y).

BT T, R USRS A ondl (6, () . H @ RS IR,
o L P2 A RGE X m(g) RS HISNE, i 2 iZ2 i A R RE A RIS
AR, TG U P EENERE L k2, MHEE U 7
B X, Mg —ME X TFENAR. MREE-DaXg, HEm(g) =X, Ba
THEX cUFOA—DEWAEES: G, X ZBATEXW. ¥TU B 1E B
LR B Z A AORER. B, U MESRTEG ZRER,
AR E LR MEE T R IR 758 LN R RSN R BAH TR AR

(1) m(a = Ia(x)):[x]{a}’
@) m(Aa=1,(0) =[xl =Xl -

aeP
B0 S TR SO . T (2 = 1, (0, [X]) 1 (Ap@ = 1,00, DX05) < &
BT T8 SO 2 FRE S B AR BEAT 504l 70 W SR 27 2] 1 B

Pawlak . TFiTflf 1B, . 548

fE—AMEEER, —ANBMETEE LA RE LIS ER, TNE, HEHKE
HEARPITE T4, BN, AT LR BT T — A T4, % T4EC cU
RF AW RS G, B, SMERANE, SR LU E 505k
R, B, CA—ER—dSMAmItt. Bk, HATH— L Rk C -
apr(C)={xeU |[x]cC},
apr(C) ={xeU [[X]NC = Z}.

KRBT ILRIE L, — AR X & T FiLhapr(C) 4 HACA T FI X 47 1976 £ #E T
C, xJ&F Eiiflapr(C) 4 BAU4E — A H X Mt EmTC . b FEmiEg 5—4
S 5E X s

apr(C)=U[x]eU /E|[x]=C},

apr(C) = {[x]eU / E |[x]NC = &}.

BT R E X, Tinflapr(C) 2ra e g THREC B 251 R4 EiE M apr (C)
REFTA RS CHART LR EM RN I E. W2, B NUTEir DU S5 2k
@EMLE—NTHEC U, ETER LTI, RATTUAREU K—M 5.



Wk—T4(Yiyu Yao). BIFHRELEDT S IRIT.
AR, R, KA, AL, WU ok 7% JORBREEEIR ROk R, Jbat BIEEHRAL, 2011, 165~178.

POS(C) = apr(C)
={xeU|[x]cC},

NEG(C) =U —apr(C)
={xeU |[x]NC =2},

BND(C) = apr(C) - apr(C)
={xeU |[X]NC =D Ar=([x] = C)}.

% = A T4 4 BIFK J9 C 9 IE B POS(C) , 4 i NEG(C) #1341 % 3% BND(C) . 1 %
xePOS(C), N x —EmT4HELC; WHExeNEGC), lx —EARTESC, U
FCH#ECS: E x e BND(C), MIAREHIN x —d Foi# AR F4aC.
o TR GE PR F R R T BRSO, B, AMPRMERTRTRERE. A S [x]
W REHBERIER A, a= | (X) Bk, IR : WEER A S %k,
LEURIBTC R OREEN: R X EE %R, WATTRETC . XMET
DASRHE I B O AR FE AL S T8 R A B B2 ) o T — MBI R, XM Rl
TR A A P RS SB R 1 45 SR 7 T FORUR A, U8 B T — M 7096 R IOIE T MR
[14]
1 R0 TS e M TR S O SE AR, B, MBS Lt T — /N R4 2
e
I [Xx] < C, M x e POS(C),
wE[X]NC =@, MxeNEG(C),
1 [X]NC = B A—([x] =C) » 1l x e BND(C).
KT MR I TR R A R 4 S X . — B R A KR AT H S R4 IE
ST, ORI DA AR N . SRR A E B R, TR, s
IR T4 2 B R, AR . P RRR R S5 51 T 5.

Pawlak tHFEEE ) 73 —Fl kR

Pawlak HLKESE T LA (02— FhsE EROAE L, A A0h b A A 62 2 ST _E S AU ph 4 2 A1
AL Mo R A AT B E e, AR B FIE NS (R B . A T 345 B
Kt TRATR 4% Pawlak HIKEAER 5 FFR.

Wong Fil Ziarko T 1987 4544 BE#IT 10042 1] 3] N FIRLBSSEHOF 5. 4 Pr(C |[X]) %
AT —ANSRAE IR T [X] 104 4 TR T C 10 AR . T4, AT LSS P05 4
3

Pr(Cl[x])=1<[x]cC,
PrCI[xX)=0<[xINC =0,
0<Pr(C|[x]) <1< [XINC # D A ~([x] < C).

XFE, AR T Pawlak =M —FPERIR:
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POS(C) ={x €U |Pr(C[[x]) > 1},
NEG(C) ={x €U |Pr(C|[x]) <O},
BND(C) ={x eU |0 < Pr(C |[x]) <1}.

AR, EVERIRE SR = MU T RER I AR AE, B0 A 1o IXFh R A E RS AR 45 Hh

T MREF R 7R AR IATRE 0 A1 1 HAR MME R, A48 n] ASRAS — Mo A A2
AR Pr(C [ [X]) FI5E SR Af T2 — N A . (EAEE OB RS,

FAVHATEZ 5 Pr(C |[xX]) 2 EFFRBR . EXMBBmtFd, JRAVEE FAHED

THERIEN o KT 2R I8 R Ahivh, WTRME N 53— AR FC IR, 725 T -1 ML U3
RS EE T R 3

0.5- M A 4

£ 1985 FEMIRHER A H, Wong Al Ziarko" 2 H T 0. 5-HESA RSB, LB S
7 Pawlak, Wong Al Ziarko™ ) 302 iy BEIE — 2B I 41 o IX MR I 32 BB AR R 2 2 30
F (majority rule) o & FH—A> 0. 5 M BI(E k€ UM IE . SRR 538
POS,.(C) ={xeU |Pr(C|[x]) > 0.5};
BND,.(C)={xeU |Pr(C|[x]) =0.5};
NEG,;(C)={xeU |Pr(C|[x]) <0.5}.

B 0. 5 w2 T 2B, S2h 2K [X] ot — e BT C i, FoAT U X
WOEIC R IES T iR R AR T C i, BATAT UK X 358 C s 4RI4T
— N TTEBT C i, IRATAT LU X 4 C i Fkrp

T 0. 5-MERBIRIR, IE. SUEIN T RRR . 0 IEBRY, BIAIIRER 2R N
1-Pr(C|[x]) <0.5: %k, 31 AHIAEIR K%K Pr(C|[X]) <0.5. MEXRE E
E, 0. 5-MER BRI T I0 4 FNFOHERT AR, (HFE 0. 5 5 SUA R BA AR AR, B
BT LR 47 20 M5 MR A 0. 5 [ S0 I B 67 o B

A R B 12 AR

E 1990 4, Yao, Wong Fil Lingras™ 2 1 17— N5 — e ME RO B SRR RE AR R0RY, B k38
RHRE AR o 2R ] — R B R e SO IE . Ui fs. % 0< f<a <1, i
R — AN EARLGE T2 (o, f) MR, SR A

POS,, 4 (C)={xeU [Pr(C|[x]) 2 a},
BND, 4 (C)={xeU | B <Pr(C|[x]) < a},
NEG,, ,(C)={xeU [Pr(C|[x]) < S}.

Al Pawlak =AML, o A B 23 B T BERIAE 1 A1 0. [ 0. 5- BRI EL, 32 535k

BAFE LR, HARE L.
9



Wk—T4(Yiyu Yao). BIFHRELEDT S IRIT.
AR, R, KA, AL, WU ok 7% JORBREEEIR ROk R, Jbat BIEEHRAL, 2011, 165~178.

BRI, MRS IR, IERIH IR DR FRZL-Pr(C|[X]) <1-a, KR
DRERPr(CI[XD< B ZBANaMBHEET —METHIRDERIMER. ZWREAHLE
W5y RO ko B SR R SRR SR DU B AE X AP RE b, IR A BRI RSORAGRIR R . JATAE K
B S pIE e P — Fidia S AR — B RO 7 R MR SRS IX P BB . a2 Ui, MR
AR DR X 22 SO B 10— NI R

RAHE L TTIE T EA S TR IE, ORI A AN SR, T 252,
B4 7T IR ER R NE SO, R T SRR A R RN SR
BT, MU, REHAESRR — M 1 SEE IR SLA RN SCSE I — MR

PRATHREEEBIE FC 1) =[] 7L

MR LR, (o, B)-IE. ARAFIRE I T — e B RS R . 0 T %
i, XTI A, AT B AR S B R A S AR, BOFU T =A
] P 5 L ke

o HIHa, B MR SiHE

o MEEIE. 113 S e 5 )

o ZKfHREZ Pr(C|[X]) Hoftitty
BAR R IAL YRR P I = AN BB 7 -

B E 1 e 5 5

ST Uk 5516, W12 W Duda M Hart*1 45 g — 2 g A4

PAHRE GRS AL T LA DU W g SR () — AR R, HhiR i F o it F— 47
£CcU, WUMIE—NMEHEHRMRENES Q={C,C}: XtpFHRER =, &
TR LG — ek fESE A={a,,a5,ay}, Hd, ap,a; flay 7 HlREM — 055K
fIshfE, B, %% x e POS(C), xe BND(C)uk x e NEG(C) . ARIKIHHE L5 FARK
SFRENR, WP AEARFERGE R XA PARIR N —ANH 3% 2 (R E SR R AL

C (Positive instance) | C° (Negative instance)

ap (iﬁ:}%POSiﬁJ lpp = /’l(ap | C) ZPN = A(ap |CC)
ay GEFEBNDHD | Ay =A(a, |C) Agn = A(85 |C°)
ay GEFENEGHD | A, =4(ay |C) A =A(ay |C°)

Forb, Aop s Agp Fl Ay 2052 SR TH4 C iE, RIEIEQ, . a, M ay, HHk:
Jon + gy F1 Ay S BIFR Y — M G BET 4245 C 0, SEABKEEBI R RO
S B R S TR . 3, T DA EA B ELO M SURIARRE, L
10
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o1, G BT, AR R, SRR E R R R R . — T, fERE—
BRI, R A — A BRI, RIS SRR — . B— 7, JE%
B R SRS 1 BT 95 2 DR NI A B (RAIE 78 SRR ) ok 5
BT SR
70 LG Y SRR RS T, TN 1R @y, 8, @ FREE, FH Ay, Ay, Ay, SR ER B A
MR Lk, SRR A, BAIRN T 30 B AR S . fE AN AR, A
71 FIESE BB R, R TE a, BIVR AT R 0 IE B . a7 5
L, Fhi P IS, (Positive region) FI# S BF, [, a, BIfih 7R T R EBEN1E. A
FE O R RS N T HUR U0 R . X EH 07 5 RS2 1 Harbert UL . XA ML F4
T MRS R e — RS S0 AT B R RO SO B I A, LR
R Y .
T [X] RO %, SRR R B BT AR R K R F
R(@p [[X]) = 4ppPr(C [[X]) + 2 Pr(C® | [X]),
R(ag [[X]) = g Pr(C |[X]) + Ag Pr(C® | [X]),
R(ay [[X]) = 24 Pr(C [[X]) + Ay Pr(C* |[x]).
DU S5 4 7 BAF B/ SR o S5 0
(P) # R(a, |[X]) < R(a, |[X]) E.R(a, [[X]) <R(a, |[X]), M+ x e POS(C).,
(B) i R(a, [[x]) < R(a, |[X]) H R(a, |[X]) < R(a, |[x]), Mk x e BND(C),
(N) s R(a, |[X]) < R(a, |[x]) B.R(ay |[X]) < R(a, [[X])» Wik x e NEG(C).
ST FIRE R RS, 758 A BB (tie-breaking rule) , cRE%E— /x4 H KIS0
— (.
B4 Pr(C | [X]) + Pr(C® | [X]) =1, BA1a7 LA s F M Pr(C | [X]) Aok s A ki
PO B2, 25— N 2 F I 4 PR 5 B
(c0). Aop S Agp <Aypr  Ayy SAgy <Apy -
BB, BT C X % X 4 B POS(C) (14 % /A T 80 % 25 T4 340 51 i 38,
BND(C) 355k, 3 HLIS AT /MBRE P 10N T4 540 5 55k NEG(C) 1945 2% . AR
FE AR A — MR T C G502, FE 44 (cO) T, FoATAT BAR AL e i (P) — (N)
U BT A2 T LA A

11
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(APN _ABN) =
B 7y /I
(APN _/1NN) =
R(ap [[XD) <Ry [D) = Pr(C D) = (5o =r.
(/IPN _’IBN) =
R(g IDXD) < R(ap [ & PrCIIXD) < (7 = 7 =
(ﬂ«BN _Z’NN) -
R DD = R XD & P D = )+ e~ )
(ﬂ“PN _’INN) =
Re@y [ < R(@, [X) & Pr(C X)) < 7 — == P =7,
(ﬂ“BN _’INN)

R(ay [[x]) < R(ag [[X]) = Pr(C|[x]) <

:ﬂ’
(Aen = Aun) + (Ayp — Agp)
Hrh 2 = AN S 507 Lo R

_ (/IPN _/IBN)
B (Ao = gy )+ (Agp = Aop)
f= (ABN _ANN) ’
(//LBN _ﬂNN)‘F(ﬂVNP_ﬂ’BP)
(/1PN _ﬂ’NN)
y =

(ipN _ANN)_'_(ANP _APP) .

PR (P) — (N) mT BATE B R 7 A«
(P). R Pr(C|[x]) =« HPr(C|[x]) =y, MiE#t x e POS(C);
(B). W Pr(C|[x]) £a H Pr(C|[x]) = g, liE#: x e BND(C);
(N). Wk Pr(C|[x]) < g HPr(C|[x]) <y, MiE# x e NEG(C).
N (B) ZHIRE a > B RGN, RFELFBARNT. L a> B, WK R ER L
G
ﬂ’NP _ﬁ“BP > ﬂ‘BP _ﬂ‘PP
ﬂ’BN _ﬂ‘NN /1PN _ﬂ‘BN

48 (CO) i (1) B eskbasrl>a >y > £>0. Fk, ATLAZEAE LR RLHI:
(P). i Pr(C|[x]) > e, N F% x € POS(C);
(B). W S <Pr(C|[x]) <, i x « BND(C);
(N). s Pr(C[[x]) < B, li&#% x e NEG(C).
4 T ARR R L SRR 1 B R AT

(cl).

12
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MR

HT 5 53 J 40 2 R ML RE S 0 — A BRI, B SEARL FE T i SO its L, =
Bl R TR = AR G o 1 B S 1, 2 TR A e T REL I 85 10 1
FRE, T B AR S bR T R % I &

R R SRR AR RS2 . B, BEASE RS SR, 1, R
TR A SSHEIAIT . AT B G, X SIS TR R, T S BORIF i A
e GRRE 5 R P B R PR, B, MR AR AR L B JR i — e A
BEGH A SR I REVE . RV sl — 5 MBI R e . SR PR R . IR
RE_E i, BRI IE . GURIA T = B g SR T BO IR R . FURTOUL, IESRT R I
M, FEFRIE AN, ol SO LRI, FIRR GO, FERAE 4 30 FLor A BN,
TIRRLIN, SRR R SRR Tt o Ri8 e BelGE RAR S T A A B, B, 2
WA B AR, X FIGE 2o — B R A L)

1 Des(X) = A,p(@ = 1, (X)) AT WS [X], U foik, B, poid. LR
SRR . ORI T4 S 0 = e B

Des(x) > #i x e C, [x], < POS(C),
Des(x) - BEAE I AIEL x e C, [x], < BND(C),
Des(x) — #44 x € C, [x], < NEG(C).

BOIERNM S, T [x], < POS(C), EMEEE (confidence) 6 =Pr(C|[x];)=1, [
R FENL-0 =0, MHFHMUME, HTEMNERFEI =Pr(C°|[x],)=1, #RrExN
1-0"=0. XTRFHN, EHEFEMERENT 0O 120, FRIE. SA>E
B, BTLAJE T Pawlak FHRESE 1) =k Y 35 AT AR A o 1 SRR

FE R SFORRE SRR A v, TS 30 SR 7 g — X A (e, B) thog, K 0< f<a <1,
B, EATRE A R — e R, BT R0 B = SRR 2 -

Des(x) —» #1k x e C, [x], < POS,, , (C),
Des(x) — BEAH N A EL x e C,  [X], < BND,, 4 (C),
Des(x) — #H44 x € C, [x], = NEG, , (C).

MR8 R SR RS vh I3 52 S IERUN R B2 0 = Pr(C|[x]p) 2 o » HAEFRF WAL
1-0<l-a. HHMMBFEHRLS =Pr(C°|[x],)=1-Pr(C|[x],)21- 4, #Hirx
WEl-0'<f. ABfEa=1H 4 =0r, LRGN DIE /R th SOM B SR8 1
— MR

5E PR E B = B DR SR 2 S DX R S8 MR R SRS O VR AR, T8 B RS — 58
o FESEBRR A, ARMELBIBCA HHR A, K E B RHEROIES B A B H 5
—HJIEUL, SRR R ORI, T DURHUGZCHRNE , 2 SR RN, i AT DLR B 468 SR
LUEFEA RS, AT DUEIR PR SE, JFT KBRS . SRS SR i BIE (o, B) I T P
UEYEFIRES . IXFE, TRECHBEEE T IMGE T2 tp R B IEAIR &, B9 SEBrrh i) =B e

13
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7 — R,

AL DU SR R

Yao Fi1 Zhou ™ 7 L UL JEH S AT 340 A T 2 A8 Pr(C | [X]) Fr— AN 28
ST

BT 2 A Pr(C | [X]) AR AE A TT WREE B0 (0¥ o i, 588 1T DU J0r 4 Rk AT 4
A
Pr([x]|C)Pr(C)

Pr([x])
Horfr, Pr(C|[x]) % A J5 % 4% % (a posteriori probability), Pr(C) # A4 % @ priori

probability), Pr([x]|C) #r A8k (likelihood) & % . 7ESZFrB I, % F 211 % (odds) 48
i

Pr(C|[x]) =

Pr(C|[x])
1-Pr(C|[x])
_ Pr(ClIx])
Pr(C*|[x])
_ Pr([x]IC) Pr(C)
~ Pr([x]|C°) Pr(C®)
_ Pr(Ix]IC)
Pr([x]|C*)
i, O(Pr(C|[x]) AEEm=%, O(Pr(C)) MiimiZ, Pr([x]|C)/Pr([x]|C®) 1
SRLL (likelihood ratio). ‘& ML MR AN T EEAS T 25 [X] a2 Pr([X]) » it GLE I ek —
BSR4 8] logit AF .

logit(Pr(C |[x]))

O(Pr(C[x])) =

O(Pr(C)),

10g(O(P(C |[X]))
o PraIC) |
Pr([x]|CY)

Pr(C)

lo
IPrcH)

ST A, SR Pr(C | [X]) A SO BUALE Pr([X] | C) / Pr([X]|C®) tfiiit .
B X —ME BRI P < At 81D =Xl = Nap[Xlgy - AT fiiF
Pr([X]|C) F1 Pr([x]|C®) . “FALHES AR T T T MM {82
Pr([x]|C) = Pr([x];|C)
= Pr(([xl1C)

aeP

= Hpr([x]{a}lc) )

aeP

14
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Pr([x]|C") Pr([x], [C*)

Pr(()[Xle 1C°)

aeP

= HPI’([X]{a} |CC) .

BE AT logit A, 3%

Pr([x]{a} |C) + PI’(C)

logit(Pr(C [[x],)) = > _log log PrCY)

i Pr([xl 1C%)

S5 BRPHAR, % Pr([X]g, |C) F1Pr([X]y |C6) 7T AT F it

P C C

r([x]{a}l ) = % ’

P nCe
r([x]{a}|(:°) % ,

Ho |- | Ron R B 1% @H, [X]py R RAN S — 5, MG 5 XLl T g 56 ) 5 —
FBEK D, AT VRS BN B R &R

PriCl[x]) . «

Pr(C°|[x]) 1-«a

Pr([x]|C) Pr(C) . «

Pr([x]|C°) Pr(C°%) 1-a«a

PrCl[x])z2a <

Pr([x]|C) +log Pr(C) > log a
Pr([x]|C*) Pr(C°) l-a
TERER IR N H,
Pr([x]., C) Pr(C°) a
Pr(C|[x])2a < ) log———"—_-=>log +log
| ; Pr([x]s; IC°) Pr(C) l-a
KT L, ULV RBRIRR. £
a = log Pr(C )+Iog e
Pr(C) -«
: Pr(C°) B
=1 I
pro= 00 oyt T,

AT DASRAS UL R A I L SRR S ) g L

P C
POS, 5 ={xeU |Z|OQMZ
| i Pr(x],1C%)

CIxe Pr([x]. [C)
NEG,, , ={xeU |;Iog—Pr([X]{a} ) > [}

P C
BND, 5 ={xeU |,B’<ZI09LE‘}|C)<
: i Pr(x], I1C%)

15
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Hva' Mp altha, B, Pr(C)fPr(C% k&,

F 1993 4, Ziarko V&% T — A5k RS 4E (Variable precision rough set model)ff] ¢

W FOCEAH T R AT R . BRS04 R SRR SR I R, (HLTE A
sC &, Ziarko FREA R PR M HEAR FOARRE o Z0H o REL R A (1 M 3 M R P Atb JS B Y S 2
it B IO AR R R OHL RS AR R R R — AN M6 B R 4 3K (relative degree of
misclassification) [\ %L & X Y BHAMES, £E65 X XTHEEY MRS BEE SUN:
L IXNY|

mc(X,Y)= | X |

0 , | X [F0,

, | X[>0,

XcY <me(X,Y)=0.

B RAR— ML, wE L—A 2 -L# R R (Z - majority relation): 0<z<0.5
Xc,Y @me(X,Y)<z,

2R RFTUAY A X MR AR, FROAES E (inclusion degree)*. 6T z 4345
&, z-1E. SURAFHESE SR
ZPOS,(C) ={xeU|[x]<, C}
={xeU [mc([x],C) <z}

ZNEG,(C) =(ZPOS,(C))*
=({xeU |mc([x],C°)<z})°
={xeU |mc([x],C) >1-z}

ZBND,(C) =(ZPOS,(C)UZNEG,(C))*
={xeU|z<mc([x],C)<1-2z}
BT — AN BA z (ARG BER RS SR PR 9 ) R AR AS BEARE B2 o ik s A — b e ()
0<l<u<l, ALASINAEXIFRASKS EERLE S, s St FE9:
ZPOS,, ,,(C) ={xeU [mc([x],C) <1}
ZBND,, ,(C) ={xeU [l <mc([x],C) <u}
ZNEG,,,(C) ={x €U |mc([x],C) > u}

XIBRASHT FERLRE B AE X AR AR FERRE SR A0 — el Hebl =z, u=1-2Mz<05.
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KT ARG RS RN, FEJUNUM . —, N T HRJTE, IR AR hH 75
?i:%EE’J?EX 1M Ziarko ] 13 TRL(EDEE M 28) B E S RIS, O 7 ie i — B i) 7 A
MIFF 5 &4, o, zXTF”?Yr‘ﬂtMS]EPFﬁﬁFJE‘Jﬂ mc xR T c o EARIIAARE, HT
;E)(EI’JIE SR TR AR . =, 1E Ziarko BT ibH, S8z 5| NBAA ARK. X
B, WEIIAN—EREKR. ET 2-NHRROEL S TENE[X]2TD, ?iaﬂ]ﬁ
0<mc([x],C) <1,
[x]< C < mc([x],C) =0,
[XINC 2T A—=([x]<C) < 0<mc([x],C) <1,
[X]NC = < mc([x],C) =1.
Rk, Pawlak =AM nT DLEEA HE XA -
POS(C) ={x €U |mc([x],C) <0},
BND(C) ={x €U |0<mc([x],C) <1},
NEG(C) ={x €U |mc([x],C) >1}.
WA ST, BATRR T A B RO Lo =, XRS5 28 me([x],C) 5 C &
[X] F X gz el C 76 [X] IR FARERA R R &R
|ICNIX]|
| [x]1
I IZK AR, A DLEE YL SRR G B8 FH AR A AR SR L (A S — X R R e 2l =1—a A
u=1-4,

Pr(C|[x]) = =1-mc([x],C).

0S,, ,,(C) ={x U |Pr(C|[x]) > a}
={xeU [1-Pr(C|[x]) <1-a}
={xeU |me([x],.C) < I}
— ZP0S,,,,(C)

ND, ,(C)={xeU | B <Pr(C|[x]) <a}
={xeU |l-a<1-Pr(C|[x])<1- A}
={xeU |l <mc([x],C) < u}
=ZBND,,(C)

EG,4(C)={xeU |Pr(C|[x]) < £}
={xeU |1-Pr(C|[x]) >1- S}
={xeU |mc([x],C) > u}
=ZNEG(|YU)(C)

NMEXANRF ) BERTE T LA AR K A e £ 2 PR SO R R 1K — MRe il 55— T, il T
mc([x],C) WA H AR MR, AR SCPR B4 T —RER. MR R,
skt AR MR IE (T A& ENAEEE) b, AasEmEme([X],C), 4
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th TR AL WA R, BOVHIRSEES SR T 3 — MRS
VLSS

DR ARERE S AN AN LR RE SR LA BR AR A X o % TR AR (R 7F 78 AT A 3R 14 5C
Bk, AT ILAME %

— INE BRI SCHR . A% = X BV, Ziarko S I SCEE A W A4S T ROk
RS EE p Tt O IE L SORIL PR3 7 IR I SR v, AR 20K B ) 45 SR R (7B 2
HOB A, 45— AT BlJS AR 2 A1 AR IR A TR R AR s 2 S8R, T
WWIHB A R G R A RO DR AR b R 2 IR ok XU BAAR ISR SR, el 2 dF E
B9, A SEARRSS R AR SCAF R A5 B RN GE S, T e 2 BT 5 [T RO F 9 8 Ak B 2
7.

T U E ORI R RS RO RE SRR MR R Ok T I TR A FE R AR
Beo Ak, WEERAREEMMELETTIRE —, EAETHRIME P ERT . X0
e Kk —ANEALHTT R R EA S IR, SRS ATHAR IR R .

= WP TE AR o AR — N EEHRAE FA RIS T, B PP — B2 AR R X
M —fhd, EEEHERW R, f£0 T REBEERTHE T, REBEEVONTIFRK R EUER A
e AN SZBR (8, B EA FH [RAE A 74 0 25 3 1 AR K FEE RS 46 T 5 22 0 IR 75 S e A e
R

WO, EY BRI EREATE S IIRE . — DNFRIEE AMEREMR: B RILER, [FIR s
WA IZ BRI 26 A o ] BAE A B ) B2 AT T — 7 30 Ben, 24— e BuiE R
T A BER, AR, DT, M) — Rk, AR G AN AORS LR RS AR A0
FIT BIEL. AHS PO RE SR A AN BELE R I ARE S B SR LAt T B EL IR 53
AL 5 IR 2 TAE R e SE s sl Ik g . AHEEIT &, PR ARTRE SR v BB SR At 1 58 Sfn
MR IR2a th T AT I — R0l IRSRRE SR AME AR 7 9 A TR, B, SRiw
NSRS, Xggth T — B ITE . NI R, SRS SR AVE AT [A]_E 5L T AR R
e, (EHARAIN A BB AL

I RS R

WEFCR AR ELE TR B — BT SR, MAE TE . USCa A, B Ise s
RS SEARAZL, AT IR TR Nm%s EFREE, —BRR T
A IR PR o AERAHRESRIE T, BAF R 2 RIM e A RO B 5 8. e 24
g, EEILEF, KEEAERPRSBTHHAR T KT RIMEEN L EN b, H#E3h 7
PRAMBE LR TT

IR AR R FL R 2 28 T 5 I ACHIAZ IR, 52 ot TABA TR FE R 15 A A XA
Pz, BARH R XHAR IS T R RE RIS R M A KR R RAT EER M

18



Wk—T4(Yiyu Yao). BIFHRELEDT S IRIT.
AR, R, KA, AL, WU ok 7% JORBREEEIR ROk R, Jbat BIEEHRAL, 2011, 165~178.

REREIR 57E) —1orh, sKoCBEER . RAEEIR . Pl B 28 R 0w ok ok
HLRESE RN P2 T A 18, ki 2082 0 Joseph Harbert 18— v SFERLIE B2 A 9 20H B
GRS R b R | 2R e LR OIS Y T D SRR A (0 — A S A RE
THE T RSO B2 a8 1 220 i I 0 R S RS, 2 KRB . XIS T LR Fo /AL e T %
KPR R ST R OO, 2R #i% . Pawan Lingras Z0% J FF 7T /NI p M RS £E ]
RN L LR OO0, W e o vk SRR 42 5 2 A0 (multi-agent) 45 & i ke 970,
BRI MBS — 200 T e HOHLRE A )8 1 2 ek i 73, = [ JAL e 30t e
BT RFHIRE A R P A, 8 T H s HURESE PO 72 BIOIR A w350 77); Yuefeng Li
O SE R P SRLRE 4 R4S AR R A L JE 8, Salvatore Greco #{#% /1 Roman
Slowinski #5445 th FALRE AN EE TR A AORTRESE 25 Al R FIUkeh th 7 2 sk et
BRI — Pl R Y,

SRR

TG —RICE, X E ORGSRk EREEE SR, JERS. EEMERIL
H ORISR AUEAR? BRI A A A A PFeIA I TAE? Erekm s
i 2 FLAE 7E 3 1) ORI Hi R Hoek B U TR (K A 2 32 1o U TN B i it v
b, XS AR EAT AR, R B R . TR IE MK, —J7 i, A
A CRSCERA N, SOshi 5—J7, AW FTE = 0 8 2 i i fi 1M VR 9%
B F ST AN A o X SCRE RN B R T Rk SRR SR T T B BN N GS, Dt — BB T
HER o Ay BN R AR RE AT R (3 R M TP R A T ARG

BB
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