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Validation of symbolic inference based on a value driven associative memory
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Intuitive inference and logical inference are modeled separately as the two different processes in brain. However, a site for
the logical inference has not been found in the brain, and it is necessary to model a process that realizes the logical inference
in a distributed neural network. In this study, we propose an integrated model in which the intuitive inference is represented as
a search process of in a continuous and distributed associative memory, and is switched to a symbolic inference mode that
biases an associative gain when it found values during the intuitive inference search. In this study, we show the computational
model of symbolic inference by associative memory, and we verify its practicality by solving a maze task. As a result, we
observed the intuitive one can be represented as the Bayesian probabilistic inference, and the symbolic one based on value.

1. [FLHIC

fﬁ& 2 DN THAFE(AN A LIz 0B > el OF TEIRE

B b FEE A OSIL TS, L L%ﬁ{t%i’é%ﬂ%b\tﬁ?@b
FENNI L OFATEEAN LI THY, FEINDHETITIEE

H%F'% PDLZENRETHD. ﬂbfﬁw INiilEs
%UD%ODHWR T ITHRHL T B2 T, %@%@b&(ﬂ%%
o, IRICE Z BRI T B HEm A 55, fERD AIFFIE T
ZOTENE Tree ¥EHRZ AL D ELAY R TIEICIVET L
LT

EDICH & OHEFRITIL, TB 2 DENTRENN - 7 DR B
DI, Bk T fiﬁ’]iﬁ?’f [ VAYE SRRk L)
HEERDHD. 2D oI T A ST, HEER D%
BERE ZIIZ U TTEIM THOI T L ThD.

T, HERE B R EIIZE DI BB R HLDTEAI ).

Pox BEBREZT DB, CORIT ~THBEAIEITIRLZ2 .

KIMOIERNH-> THHE X~ 1T HEGRZ T HZ LN f—%, %‘E‘ﬁ%i
FTHZENTEBARES 2015]. Zavik, HEGmRZ ESN1[%)
TeWFIE OB HEIZB VT, Z0EICED Za%%%%ﬁ%mmi
FIRZTHIL, I EOREBRIZERICE BT T ELZOFEHE
T, SHIZZORBRICE SO TR SN B I MiEZ
BIVIRY, ZOMIEA R K EIRDITENIZRINT D, LV —HO
WERRR DS HDNETHAHIEH 2 HDH[Miyata 2017]. Zith
&0, #EFRLITAWEIR TOMEIRERE THY, HxILZORR
EZIFTTATEIREL CQD, B DI LENTESD.

T CARE T, MEREMIC BRI X7z 2 SOk im iR,
HAEGRTE T L2 O TR e iR, BEUGRELA e HE R
IR TEHILERL, MHRET ML DR
R LT, FOMGEERAD.

2. NDHR

ARERVETIE, AOHERI I HER S B R HERR O —
fiitE&H 5 [Evans 2009]2:%2% %ﬂ%ﬂ%ﬁﬂ@‘/%%&:bf%
TIALLTEIZ(FE1). UKL T, 96RO Al I8 D
DIATT AT Tree IR NHITHND. Tree ?’“/—ﬁ VA8 & D
BEECR B TR, BLOFEOFMZIT) Eikfh>T R

HE S LR, BRI ZERE, 194-0041 BT H T E
JIIZ2E 6-1-1, mytmadre@engs.tamagawa.ac.jp

197257 T H[Russel 2008]. £/, Tz 1T R B
RN, DA FNR 3 DT O RBO T EFEM A 3 F<1T
EARZ R HERBIEL FF > CWD. 2, BT Ho A3 8
F7nE RIS LA MR TR EFHC LD & B 2 6. T
EHEZBHE, THNTRETH TS F I FIICE R, s
MR R S AT DE A HNCRE L 72 b 023, EEIEFEE T
WHEE 2 DIRAR 2017].

#1 Mmoo MRS HI AT MG

BB AR HER
VR IRIE A E VEX IR LB
MRk, B Bk,

A BN R 2l —ay

HegmosiEu HERR DS
PNAT ARSI | BE, AT
SCRARAF HEID!
TESEIY, 38y FHPRRY, S UARLEY
I ERSn (RRBRIIREER) 2RI H | B Ri7e snalkaF1H
i A TR 2 I BE
HEALAIIZ LRI LD

3- II_,\I:IEIT:ET)L

3.1 LIL.\I:E'I&&IJ:

L/m\ﬁal‘:%& ) uarﬁ'/g&“ﬂ/%ﬁ?/ﬁb H /\E’Jfa?uﬂf rﬁ%&%
FEIZ LB FU IR A St A T RE TH D . AFRREIRIC LD 5
B OEARFEET L OFILLT, ua‘t%$lﬁ%~o®«\“7wvv
FLi=7 V7 ha[Nakano 1972]°lF A0 A2 5 B L 7=
LB 5[Sompolinsky 1986]. ZHHDET /LTI, B
ﬂﬁl@iﬂ BFHOTITENOOMBITAIOFGELIBITII) TR

L, BBEHDO ARV EFBITHI O Z G H 3 52 LT
EAHHE TS, AR TIIooEERETT A2V, AD
I OHERROET MEB IO ORGEERAT).

3.2 BEEMHREREMNHEROER

SR U= 3o HEmm I3 2 R D LS, N2 Ao ALEE
VAT AELTET SN TS, EEEIZ ADOHERY AT L5
THIEBLETDHE, RVUTSE TEBLLMERIRL T 2 DDOHt
FEIET S B AT ANMEELR A, UL, Z0XH7% b



2L.3-0S-6b-02

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

N AT NIV TE LT, £HEhamERHE R O AL D
FNHIL TRV, ZTTARIFIETIE, 2hb 2 SO 1 e
DIBEL AT ATCHEIESN, ZOMIEET—FDAL T 7IZ
DEIEEZ HAEE 7. %@i@&?&i&iﬁ%ﬂ‘kﬁ%—?»@ﬁﬁﬂ&
PELTHRET AL, TOFAIILL P53,

y*H=a (Z Pr(y;-“llyf)W5> Y- ) ) Wiyt
J J

ORAELOFE—THIL, BEBIHEGRZ LB 95 L EED
HThHb. 22T iﬁf@@%ﬁ%ﬁfﬁﬁéna BRI ILDBAR
VR OEARITHI(We) ZAERR L, AJI_7 ML (i) SRS
NDFLEA T MV AR R 75, 72k, FRlE 7 MUVBEIE
EAZL TWAEAETSD. ZNIVBEZ M LIE, A~ RL
WZBAGR A HDIEEEAITHI LR OGREE TSNS, £ LT
FRR SN AR MV K ORRBRAEEE 2 3 GRS g1
HSEREINIED. ZOFREOREITLD, ERFRETEVOE
P64 DR A7 ESR AN AT REL /0%, Z L TR It o
BB EF AU, T OMMEICHE Eﬂﬁwa“é

V)R OHE ZIHNE, §—HCRHINANEIC 5 Y
T, EOAMEE i AL S D0 AR t@}i@:#ﬁ%ﬁf 7
Db, ATV OMEDH L 25 b LT, BiEEicd->
CHRPEDME X BRI/ 5 EC A SRR O dAH G5 2 [
BL, TG T 2ITEIZ BN 5 [EH 2018] (K1) .

AEB3RE '

1
0.8
0.6
0.4
0.2

0
EERHR )

AR
1 SEREARNRT MVE U E

4. ETEHIZaL—Iay

ZK:E?“/WE)%\T, BB HER SR B HERR L A A A b

WL DR R RARE DR S 2L — a1 T o7 (1X2).

Jj( E~JMUTREE 5000 D £ 1(BLUE NN D2 5T H DX
MLELT, HIK OB B IR ST, 2K P ok G DiE
WX IEOAME, #WEEOFIITADMIE IR O &, ik
ORI IEEAOMIENHA T2HERTHD. =— = b
HA7VE, WX EOBIEN B DATEN A IR L T OF = —7 (i
iz oL THD.

T— = FOHRETR PR A R AR SR EE, el RE R A
W07 F 7 LT=b DR (E) T D, 20T T7 DI, FifH

DIAVITLEN, 1T DR LT IBEDORBR DO I BSNHE
BHHER O E#IZ, TORIZELNDNEL THIL TZ DR
jdl:%ﬁonmfié’ﬁ%ma@ﬁ%ﬂ\%f% ORI L BIER A7
Bl @H&é%b\%%fﬂf’ét FIZZORE A Tree RZEUR
L7cbDORKB(H)THD. ZOFERNG, Tree HREBOUSHE
RO I 7o %:J:—/:L/M\ﬁofb\é_&ﬁ\rﬁt

5. F&H

ARG T, EAERLIEE T V& O TS E B RS S B HE
WMOT —FT I F v 2R, MR R R RIE ORI R

—{iifiE 2

Stepi

I

HEE 2L —ay

S-S B O il e
TED R O
EO i sk il fIEC 352 5 TR A

B2 PKEEERR A O, F6 KOG AL

(k56 L)
0 0.2 04 06 0.8
0

3

6

I 1F
12( D

15 G
Time ()

K3 ATy D — = hOHER G R

%fu‘_ LosL, EE R DL NAS AT E2 R 9 <7k
CIERR ST NG EN TR, T BRI NUISIEF D
&E%%Dﬁ@@ AN D T EIRN RS ETHD.

Z DR DT D—2>D FIENRL-ET VL ThAD. ki1
ETVIEAE 2 ORISR e LA AN 52 Eh3 g% F
Ko THD. BiA-ET N AN THRA RN B AR 3 ]
HOHERR 2N FEBL CE L2 LITEITHERE S TV D[Miyata 2017].
K- T % RO B HERR O RIS OV TRaTd 52k
NE%OETHD. AR CEF 4 FHFE 15H01622
DR ZZ T T, HRIE# T 5.

S35 Xk

RS 2015]  JRHORESE: B35 SHfa: R - T - B R ED
DELE, BRI, 2015

[Miyata 2017] Masahiro Miyata, Takashi Omori : Modeling
emotion and inference as a value calculation system,
BICA2017, 2017

[Evans 2009] Jonathan St. B. T. Evans et al.: How many dual-
process theories do we need? One, two, or many? , Oxford
Scholarship Online, 2009

[Russel 2008] Russel, Norvig f:=— = 7 7'm—F AT

HIREES 2 iR, HSTHIAR, 2008

[RAR 2017]  RARFEW], B HEZ DRL-E7 /L CAMEREAL R
WX DEBIHER DR T —% 77 F v, p.55-56, H Atk
R B s [ R R R SO A, 2017

[Nakano 1972] Kaoru Nakano : Associatron-A Model of
Associative Memory, IEEE, 1972

[Sompolinsky 1986] Haim Sompolinsky: Temporal Association
in Asymmetric Neural Networks, Physical review letters, The
American Physical Society, 1986

[ZH 2018] = HEZ, KM EELEET ML
ANDL RNV HHERDET AL, 5 8 H A LHEIRE 2 N
FHN T HnReMfF 2y, 2018




