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Construction of Coherence Measure from Internal Probabilistic Measure
and Filtering Algorithm
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Abstract

Following Siebel[12], we introduce coherence measures in the math-
ematical study of coherentism. In this paper, firstly, we construct
a new coherence measure through considering Siebel’s criticism for
coherence measures. Using a simple algorithm, provisionally called
filtering algorithm, almost counterexamples by Siebel can be elimi-
nated. Our coherence measure is based on Olsson’s measure. More-
over, we will extend the probabilistic measure into the internal hyper-
finite probabilistic measure by employing nonstandard analysis and
show that hyperfinite measure is more intuitive than standard mea-
sures. Finally, we also introduce fuzzy set theory to eliminate Siebel’s
last counterexample.

1 MRT—<
AFGTIL, Siebel DHLFNZRE DO VWTELEEHRE S ICL 2 ELENEORHK %
BB, TOME 28U THZRBEEHELZERT 5. £/, AT IR
SEAEMENIRATHI, BUEMRFTOTIENZT O EMLICEHIRT 5 Z & 25
U, BEWEORBIZNNEARMERIEZHWS Z 2% T 5. AT,
RO MATHWEHEEL LT 7 7V EGMOMBHIZ DWW THMND.

2 MRDOER - KTHR

MEEME) ZHERRMOFETENMEL &5 LW SHRAFMEI D IREINT
E7z. ZOHTH Shogenji [11] Z1E U & T 28EHE (coherence measure)
DR, THRDBANSNEERES 1 OIS = (A),., KIELTERS A
ENEZIBENTHE P 2R TEREZRTEOBEHMC 2EXD, WO
AR TH 5. LU, Siebel [12] 2RGS£S 12, A DEBUZIND ST

BEMNEORERIINHETH S, Siebel 1ZBESHENEBIZNT S LD flz
BEBENDH 55 D205 %R 7=,

—HDfEEPMUADESDEEEGLEE. HlZIX, Research Notes D
HEEFENHARFHFARBEL TWS Z L % p(A), RIFEERY
RIMBLTNE I % p(B) TRTZLIZTDL, AFXB 2EL?2
%<®%AMFiAaB%ﬁﬁt%AtnM%ﬁ%FTﬁéjfﬁé
CHELTUES.



BRIZEITNDEZOMEED 2 VTR EN 2 E KRN Z -

$ 0
o> &

BIRRD S MBI E S NI NBERXE2EAERRITINAZEGE.
4. FAKRRITHRKER NT 22 =548

5 HER THEIVEVWHERLE S BRI, HBEEMOBIENV, 11V
1%6;&\@QVT%5 a Vio : 50V TH B Z 2 IFZFNFNH
WIZHEINL LW DS, Vi 2 Ve ld V) & Vg KD B RA ShDOERTELS
BHTHB, LWHIZEeERELEZW. LHL, ZOMEZNThOK
BHES 2D 7T TETWHRNS,

PAF, REMBZESHNEDOERZRDOTHS. BE2HEL (FREE) OFf
&, P:B—[0,1] 2R E L 5.

w
_—
Tl
&)

&)

ol

Definition 1 (Shogenji, 1999)

P(OI_, A
Cs(Ay, Ay, . A,) % (Mj=145)

[[i=, P(4)
Shogenji HIE IFIEEMEZHLS. Cs(S )fﬁlifi?ﬁ’ﬁﬁ'bﬂ’b S IIRES, 128
ZNE SITEAH, LREND L. S =(A,A) LS =(AAA) LWSH
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ERFZIWRIELZNTETLED. 72, Shogenji HIEIZIX Siebel D
KBIDS>H A FZBEHUAN O BYTIEES. BB 1R ODVWTHTALS. Ay B
A RBEL LD (A, A) B2FEZ DY, Cs(A),42) <1245 7. P(4) <1
DEE, Cs5(A1,A2) <1205, BILEETHD LHEINTLES.

Definition 2 (Olsson, 2002)

ot P(j_1 4)
CO(A17A27'”aAn) d:fﬁ
i=1 i
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FE2UADKBINETIEES. 4FBHIZOVWTRTALS. P(AUA) <1
RBAE®R AL, Ay & P(NT) =1 25 RRMNEH NT 2525 L,

P(A; N A, NNT)
P(A{UA, UNT)

Co(A1,As, NT) = P(A1NAy)
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Fitelson [3] DEEAMEIIHERLD LR I L.

Definition 3 (Fitelson, 2003) 37z D DfF&%EE % 5[#UHS Fitelson B
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F(A;, 45) = P(A;]A;) + P(A;]A9)
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Fitelson £ (21 Siebel D N TOKHFIAY TIXE 2. 2FEHIZDWTHTHA
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def ZOECOHIS f(O)
Cf(S) - |COIH3|

{ilvu'viﬂn}l—l {jlvu'vjmz} - [1 : TL]}

L9hiE, T Fitelson JIEDO—fALIZ7Z > TWS.  f 1T Fitelson BT
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Tt & HEE (hyperreal number) &I,

— k22 (uniform space) X Oz, y 12 L, X DEEDL#& (entourage)
UM (z,y) € *U Zf7=3 & &, z &y XML (infinitly close) &\
W, zay L 2 e X DEFF (monad) & pu(r) € {ye X|z~y}
TEHTS. X B/ INVLEMTOx BZEDELDLE, n(0x) Otz RN
(infinitesimal) & PR3N,
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S=(A1,A2,43) £ T5. BRAITHTEZT4 VR VT %

[P(A1NAy) =P(A NAyNA3) THIWIES 225 Az 2FR<

95, A3 =A1NAy 5805 p(A3) = p(A1NAs) = (A1) Ap(Ay) D&
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5. “RORIDSIZOVWT, BRAINTLET4 VR VI %

TP Ar) = P(Ni_y Ag) THNUE S 25 A; 2R
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5. 74NVR)ITTNTY XLBPENT BERMRIED LDERIRRIE
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STz DODDERICHES 5. MR ORI T 2 NIRERRE,
A IRMERRIE TN 2 WA RERJIE2E 2 5. FEHERNL (AR E
7R ERD) HEHEDRDDIZZNEMES, LWIbIFTHS.
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ThsLUT, nfAOENZTHBE S 2R RWER (A, Ay, A} 25
25, THREREATHE. Z0rE, DR EEVEDDHELNAKLI S
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FeH&d. FROBARINEARDOESEEZ BY LB <. NIEAEHIE (internal
coherence measure) ZIXD & S IZFEKT 5.

Definition 4 (Internal Coherence Measure) P % N A B =R I £
L35, 740K VT (filtering map) F:BY — BY 7LV XL

AT S = (A1, Ag, -+, Ap) 12X LT

1. §=0&t75%.
2. i=2Mo6nITXL,
3. P(MiZi Ar) > P(Mjey Ar) 222 P(A) #0725
4. A &S ITINA 5.
5. P(A) =075
6 at BESITMAS.
7 TN DG E D L.
8. S &Hihd5.l
RSB0 TS5, BANE C 2ZIRTEET S :

Cr(A1, Ay, Ay) & *Co 0 F(Ay, Ag, -+, Ay).
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Siebel DRBID 55 5 FHIZ, TOWHE ELESHEDOERZEDXSIZT
RKUTEBRTHET S, FHIIBUE, ZOMERXMESEBHEDO ) A TEE
(crisp set) TlE < 7 7Y 1 8EE (fuzzy set) TREIT B Z 212 & o THEHR
INZEEZ, TOEMULIZIDHATHS. BHEOES (7Y ATES) &
b5 xBETOEGIIBEBTVLEI LV ENYFYLTED, £27VATES
A FRHEREC (characteristic function)

1, z€A
ma() = 0, z¢ A



THRED T oNS. 7791 EHIRMEREO ML TH 2 I/EEKE (mem-
bership function) 2 & - THED 7‘197}’1/5 T7V1EE ADREERK
mald 0L E 1A FOMEEES. HIZIX, MOESBT77 V1AV 2FR
Thd. za2ddicEMDOETL T 5.

1, r=1.5
1/2, x€[1.3,1.5)U (1.5,1.7]
1/4, z€(1,1.3)U(1.7,2)
0, otherwise

A L7z 1.5V O EMPETEREICL > THEIZ1L6V THE EH-722 L
Th, HTxD 115V OHEMEBALZ] 2WVWIER (V) BESSZ LXK
2N, KB, EMOMETE XS < DA 1.6V TH Y, duiwiEEL
LIVOLDEEFMLET S, THTH 1.5V DEEMEFALEZ] LWHER
bW, MG, £ L 100V THNIEHESRIZ ZOERITBELRDNS.
my WIDEWEERTIENTETWVS, 20K, ERDOEKRE2H
iZE Siebel D 5 Kl ZEHTH I L IXARETH B L S ICBbhs.

my(x) =

E

VESEEMBEIZET 2R o ILE > TRERESEIBERERILTH
5 HY. FEAILGREM, L@ idmifl, MEAILEE, MoEs
ThHhdILFERIIHINT 5.

2 Research Notes 2T 2720121357220 % 2D 5> b0 &d —)
KB L TWARTNIER SR W2), Bc=(AUB)\BC A 27> T\W5.

3SVoali Ve £0 B VT DEWV] EWHRREVPHEROE&R L 13F 572 < B
RLAEWZ e obhrd L5102, HERREDAIZHEDHER T Z O % fi#iH
TEHILEIAARETHS.

1EENTHDEZ L L ABETH D Z L DU E\WMHEIE Koscholke [8] 123D
<. Siebel [12] I FEAMEIZBTLEIDE S 2L EWEND L0 Tl
WE WS ALHHIZAED.

SR P(A) < 1 THE Cg(A, A) = P(A)"' < P(A)"? = Cs(A, A, A)
b, HHATAHOEIZKRES LTV, Colk (Fo72<HUEBK
ROBEMEEREL TV AICH 200 57) BRAIHEALTHL. ZoM
REITAE 1L Siebel D 2 B K O 3 KBIOFAI 2B E1Z#E 0.

6 Cs(Al,AQ,NT) == Cs(Al,Ag) ttﬁ D, %%H"JEIE NT @ﬁﬂﬂli%&é\ﬁ



IZRAE LR,

T P(A)) =1 — P(AS) = 1 — P(AS N Ay) > 1 — P(AS N Ay)/P(Ay) =

1—

P(A7|Az) = P(A1[A2) = P(A1 N A2)/P(As)

8 Eb5A, ZOHREZMSZINEZORD TIERNWEZS S, XFO L
TEFA—DEEVEBRIZEDL S0 T7 7V BHITHIBLTWENIE, H<
ETHEBIZUDPTE IR,
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