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F 8 = g 7 F g = A
et et et
Ae)eat Ae)eat Yol Es7}

AAF] e Aatoz FHM o] AYE ATshs T 7k Aotk Jgla dAFe] md
ATE APstetl YolA FEdepresentation) S TFHhE A2, RH g5 77 2 I Y A4S
O Aol mde] F2& vtoe Aoy F8% dojtf AT 2de IA AY Fd(localist

representation)¥} EAF FE/d(distributed representation)®]FHE F 7R A2 T2 Ao Z R4S FES gk
sHARE Fef AFEdA AHSE A9 B4 =F 53X G493 ghs 2 r
S AREE, T2 el B AL A Ane) BEPAel oa Az aRle) o

BUE 27 Ar ol AT BY AT Auke] AHo] Hof Yrh & AFE ol9h BE Hre)
B 759 Aol s, Ak =T X (restricted Boltzmann machine)ol Zt1 Qe EARQl AH
F45E Bholel Ao BAS AT B4 BAE FEGE MRS P AN, AdHon B
AT77} AL P AR GE B RIS A BAOT uBekE Yobe Foate] Teo] By
75 ol 2t e AE Ao sdds Bath

* o] BE EE AME 0165 ARERFEAGD AACE FTATAT AUE wol FAd

T A=
9] (NRF-2016R1A2B4007876).
o] =% 2016 WiEYl WEHE I ATAEY A Ps gol FIH ATFY
(NRF-201651A5A8019370)
T A2 Gy, v ugn GG RS, 02841) ASEEA AETF AAE 145
AT Bok S48
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RIX

L_

afst, M28H M2=

HFE mARskaL, dojilelsh ddE AxtFoH o wdstaa e U ]E}. O]Q‘r 2
AT mdE A= dolA ATAs Al F A, BE 729} FHrepresentation) 9
TEE AAY o] Atk

o] Fx= € Otz 2do] ofgA dojAIE e FHs=tel thet ojoprleltt. &
A7As of® FEE 4Y WopA, ofd A& AHA HFTHOE o' YRS sty
& ARFo RN mdo| 725 A3 vt dAFY =g W vho] opgh i RE 2d
= &3 Bl 725 AT

g #de] e AgEe BRIV of" FHE o] FolA Slevtel tid °]°]C7] ]U} ik}
7o male A o d7Ae 2EdS 74T =

7F 2 AAsoRt ot kAN B2 4% olek 22 = UJOIWL ZlS E47} ol

>
ol
o
rir
N

—
[®]

. YEFo| ZEoMe| S(layer)

ofNe

HAFY R T2 F FRE e AT FE Flayen o2 HHH, 2 oY )
9 FHunine] JEFoZ FHET T3 FF2 ol Z fFUlol Ad #s Zevtel o) 2
Ral=a

B2 A Y @ 0dlA 1 Akl e 2t 9o Al TLEO| Egsigmoid), AZEW
(softmax) 9} Zo] FUlo] A3} ghE AMtele s =9 o] MY WA e TElESE Hof
Ae 97 Bk old taiAs 9 7HA] o7t et AME AR 4 WS ol
IIHE st & 4 Q7] wiEolth o] FAWAL FAlol (089 &A%} Fs sonel FEE
TRk A o] 03 1 Aol S FEEA 75T F UEF L

EAE LHER(verflows Y T 7] "otk AT Rde F5S ZdstHA Z
He| ALd 74 A4S s "ok o] W 03 140l gk F3th A 2te gho] Fket
A oz FAE Y F W "ok AFol| AHsiA 2 Aldd B2 # A (Restricted
Boltzmann Machine, ©]3} RBM) 3 22 dF 35 ¢ag|FELS 09 1S doid 4§ A4He
2 SFo] dojubA] Fata, e EE7F BAsHA Aok

AR Z AR BdES & 5 Utk d2FY Zd9 7ite] He A7 Wneural network)S
Azre) AlAe] AupalS mARRE dagEe|th Uzt A4S FATHE F¥(neuron)S HA|
(threshold)oll @&t 1 AFei7F AaiAA HH, HA(threshold)E HA & 7% wdlo] 4sHA
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23 ALk A T FEAA o0& HIREE 1& B3R A9
= ARk A Avket AV R 5 A Enh

2. X9 F2(localist representation) 2t 24 EAH(distributed representation)

QAT mHolA o] gEe WY FaES A T K Fu, ASEA ol BAEY
(isrbued &2 20FE 5 9tk AAEAFE QAR o] shle ARE EASE TEE o
Hgh b duh 6AE Ada PR XEDTY
F27h e B 19 919 F3h, ARAoR BH AGEge A F RRE Y2
S SIT Shbke @ dgel 24 shie] gy
o ghelth. e shie BAEgshe Pel A€o ¥4 EH0R 7} fulo] ST AR
£ BASA, F AAe) BERTe] B4 A% T &4
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L 10l leje] | Jeee 1o 1o 100

@l 1 16l Je] 1 Jel Jel Jelel 1]
(28 1) BN Y gask ol 9) Alef B4 B Y BAS EMSl oAl 2t RYof sttel AR
7} gislof glon, & EAR 9 siiel Ruiplo] skl

Zk2H) XY 24 T £ 7= oAl olAe] ZF RHAolE 1085 AL 2EE0] Aok F 49 Tge
[e) =
= =)

>
o
>
2
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=
rn
for
1z
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>

L
7FS (™ nel flek Zel, A dupilE wmAdshE 26 A=

12349 $|AE AAITY, o] Y T el she] FUAT 10]
Ha ymAl= 00] He 9 45 F2AT, AA 10470 7L 470 FUlo] sAI 10] Har
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RIX

afst, M28H M2=

UMA= 00] Hol 4£AL2 748 DojE Fdste 4 7271 TEolAA E
JEGY g oW HolA AQ g tvEvk Etwde sy o3 B4 #
HUE e v HodA AY9ed § 54 729 Akt s, 24t 249 - ol A
H7} shuel fulell EAsHA Bt &, shuke] A 84371 o JE 7 #ofsiH, &
Aol shtel AEE 28 o) fulo] B4R = FEolthad 19 okl o] AolE W}
A ERdle AWe, Ul &40 QI3 AR &4 FHoltt ofgg Apolye &4 FERE
Z A gL HE 5 AAY 243 e Tl o e olFUAR, AR
2o g el 543 ARV 7155 Q7] "ot 7HY Ade Eske A9 2%
oA 1 9] aoll 3 ARE zhe FUlo BHBE 002 AAste] ndgs Ao EA
Elesion= Y3IH, AT T 1H YA 2ol I BE FEE LATTE SHA|TE BAREY
< 1 A9 @ Fe ARE oY fUlo] yWEA Easia Q7] w2l JdF F A7
of gk F&20 AH

AA 0oz nAFIT EA2tE OE Ul EaE e 1 HAe
]_

AR a RS 75]
o olsh 1 91Hel o7k Bk BRY & ek oled B4 o] YL ol
, Al 9 &

H7= ok AA vgAsE -80S W, AY TS 5 R ST TP AR B4
FAS 3 Y] FASTE o Jje Are HEE 7] WEel 0E ARAE EFE E
T Ak A =01, A9 T Bl AR aoll tid FU o &) 2 HA]9 rol o
& Aol FEFS FA FAN, EARGAA F o] 42 1 A 29k 22 5F A
Huto] ojyzt &g ARE7MAE ol AR &44& 7 oA doh & fride] &) dnt
U B JEES drid AdeHdl EATIEAE S AAY 2718k AR shuel thi 24
Jol] whel SA DERAAE, o] AR FHf e} B e Adgud AEEE T2
T 8% Aol oltt.
3. oA dEFo| 2E AFolMel X Fant =4t Fed
AGEd T2 vt d2F BdoA ol&H o] steH, B 245 FRET:s £4
TEE © %ol o83l T Hinond Shallice(1991)2 AAF] BIS Fall FHH d=5F
(acquired dyslexia) 22| S73-& RARSIILAL A} JHE AY Pol ov] JHE #gsh= 2l
= ES

=
<= ARt o] Aol HA ARE ZF fFulo] EA X9 54 AdetenE UERE
A TEE RYEHAL, v AEE 4§yl HE BEA A4S BiSt, ofF 2t &
T-Z2 FAE Y HHinton & Shallice, 1991).

Hinton¥} Shallice(1991)2] 75 43 Plaur®} Shallice(1993), AZF2o| 2dlS & Wt=559

o

layer)oll A 2--F(phonological layeZE 7= ZAZ7F F71E 2dE A<t
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FIL - HVIE - H2d / RBMS 0|88 ¢10{2] 24k Eakst

& ARE 7 fH0l 54 A9 54 S&phoneme)E UERE £4 T2 THPlaue & Shallice,
1993).

Kawamoto(1993)7F ANAIGEH el Al dF 342 Ao Y 725 AHESHATE Kawamoto
(1993 ©ol7t Zka e B9 ARE ARGt ofn] FAE sfdshe HekE dAF9
Rds T Holuzk sk olE HAh ¥, FAE Lda 9]”]”}%] & 47119 ARIE B
2gete T2 AFAFY 2dg AQbsATh ATolA A 7
F4 072 McClelland®} Rumelhart(1981)2] EHojA] o] &H X HEA} H )-\1]% Aa1ste] o] &3
o] 7x= AAAE °¥°ﬂ HFElet kel i 5o 4 Ade 1/}5}141% 127} e o]&sto
OAGA A} §AS daoa dufulS BASHE £4 TF2REA], Kawamoro(1993)9] EE& 4%
A2 FAE EAEe 3416@16} | 913l 487 fFUle o] 83F%thKawamoto, 1993; McClelland &
Rumelhart, 1981).

Plaur 5(1996)2 GOl FA /B B3 ddAE RS
McClelland(1989)9] 75 &S A=A ol fal Fof AP T2 o= A4S B
slal Q= Aol F & A (quasi-regularity) 71E S
A P_}%E(acqmred surface dyslexia) skxle] HAAS HASIo 22X AR ES
ATe BA AR BEF R HFE A &
o A7 52 ¥ae Uelle £4 7xATh o]
Az mdo ofn] RS ZFAA Tojef gir|et ojFAdAA S EAkets W
Plaur(1997)9] =& = FITF ASH S5 T 72E AHESUTHPlu, 1997; Plau,
McClelland, Seidenberg, & Patterson, 1996).

Harm¥} Seidenberg(1999)w= #a2] 53 4539 B AAUSS dZ2F9 =S 53l A

o=
3
[e= v
33t

ketAtt &g RdoA HAFLE A ATFEH FARHA 2 fUluitk 9139} é:lx}ﬂ g
o] Au gzte] EAE 98 T& F UES e &4 TR BAC 252 4 Yl &
A 24 HAEE Ze B FRE o83 BA AFES HE2A, 2 7| Harticulaon S EF3}
T TRE o839, old wet 2 7hA 2g 7)e] 2FE o] shue] W ARV BAEE
&4 FZHATHHarm & Seidenberg, 1999).

Rogers 5(2004)= Ao A2 w43} Tho] ko] Jaakgol oef ojn7t &gstdtt=
IRA FAE AF] 8 AAFTY RdS AHgstd o, ol #s olF 1¥a A#
ﬂ(perceptual) 71 A (functional), AFA @(encyclopedm) ARl 7o AA o] thet A& A H(verbal
descripton) 9} A1ZFA A (visual feature)EC] WO E AAEHA Q= A F2E ALSIGT
o] ATl &Y Fx2E FAsh=H F HAES AT WA FARESZTH 7 s agel o
3l Medt 1do® RHSESE oA, 7 JhEae|rt skl e Me AR A4H &
e 7, olF Tl Me BRY AL £ A AP (prototypeS AASIATE 1] o]
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RIX

L_

afst, M28H M2=

FE v ® st 7k fulo] ox FAET0 Z& 12 dshe WS 1Y, s BB
7)(exemplan S AZSIFTE © EEI]E AT o YFPo] BF3
g SAo] BE7|Y A8E FES T2 AFFOEAN gEE B
frale &4, Bk @ $48 73 THRogers et al, 2004).
Cree, McNorgan, 12|13l McRae(2006)7} At 2lo] ofn|F =gk &4 F27} AHEH AT
Cree, McNorgan®?} McRac2006)= HAF9 S T3l niFd-ES Agst=d Ao inkse] &

(o2
o
J*J
s >
k)
“
=
OO
=
l\)
(e}
o

did 531 308 RS A 59 S48 SATE AL dslck of AT ofn
Fe shtel fulo] shiel £4¢ 2u Qom, olF £49 2O JnlE BYIE 44

T2E A3 THCree, McNorgan, & McRae, 2006).

Laszlo®} Plaut2012)7} A¢Het o Ao] Hal AR w3k H4 F2E o]&3AT}h Lasdo9t
Plaut(2012)= QAT BAS T3l ARl ¥ A $(event-related potential, ERP)2] N400THEH FA}
E A=) 98, dA ARG o] JRE ARSI on, o] F HA FRIL £4H FXE o]
&3lith. FAZCEE A ARE L3 AGFolA 2 FUlS EAH3 AA oA 54 HA
£ sk gH9 &4 727F A AhLaszdo & Plaut, 2012).

A9 whgolut B4k 24 HA] Tkt mdloA 4 T2 o] 85 itk 919 Plau
5 (1996914 #A7t AFHUE Seidenberg2} McClelland(1989)E -4 FA4-S o] &3 A<l <
AT 2dy ATtk Seidenberg®t McClelland(1989)= ol SAMS] &/ET2 A2l @3
AEZRQ o] &8l o]FAE Fxo| thaf whlsiH, @3t AEE T Hrt 7FeFe Holal
A AT BdS ARSI o] Aol E4F #4s TS fsiA AMEE Jide Ex
o] 2 M (trigram)©| ATE. EFfo] 22 3719 gyl EAE FAE EAES AASE 2EA, H
AR 3709 FAE, S ARGH 3709 FA4AE st FATH i ATeA= H
AZ9] 7+ Fulolle Al Uigk Egto]l 13 1071E FAYE ey, 252 &4 Yl
540 g Egto] a8 10718 FAAE Dtk 7HE, 11 el hay
gum, tr, al , pho, dal9} & Eglo|asEo] A 1;].1:4( = oo A2 & U=
71%), ‘havett ‘uy 9} 2 @olE I wf o] oyt 2t U+ hav, woll &3l o] &
ylo] 243} HA Aty FAl 4 Egfe] 2 B wiedl] §FE F UAEE ST S 9
o] oAle] Egto]TES 1M FUlol E-EHAT stejgts old FHgle]l e fuld= &
2 7 AT FoEHN shte] EgtolTslo] oy {FUls A3} 7FsdtA S ThSeidenberg &
McClelland, 1989).

Kawamoto(1993) HE3F 22t (Y FHE AL yw Al tia] 4wt

_ga, str, tri, rik,

ar o
e B2 47l e A 127 fFUlol B4 Al B7 Arels Hollds AQEFel 7t
A, 917 iAol Jut o AS) YFoz AAel dHe] xFoE BAHL FYIE
B TEGT £ FAS on) B s ofd TAY FYOR A IPH B
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Plaut<1997>°ﬂ o Ak TSl ol By E WEY TEE AEHAUL, Ao A
AT} TH AR B FEoIE RA9) FYL ol gsgon, WYt £uy) A

S MBS, ot 2 o) T AF UYE F4 BE ol A9 BIE B4 T
1, 9 el FhR QR el ol BAY ¥ue A8l BuslE TS WO
A, mde 98e A Swsks slo] ohg TAN Tl BRAE siel At

(Plaut, 1997).

Cree, McNorgan, 2] McRae(2006)7} A¢HgE mdlo] on|Zo &4 29 AY
o}, @] A S AT Al ATl ©@olFe] HA s07le] fR T FEH
2 38 AAE 18 ks Aoz BAEds TASINTHCree 5, 2006).

Dilkina, McClelland, 718]31 Plaut(2008, 2010)2 &Ju] & X|ul(semantic dementia) ZHAFE ZFoll L}E}
= RIAE BEARSELL, doprh dojAgldlA A oE aEEol g 4o 3] R (mental

o

leicony©] 9] RS} MEZ EAZE Bago] YTtel s AAstuA, ofn] HBE Ty}
A AR 5 AR 3 22 3 A% 3 5o BUHOE B AAFd md
AJSNGT A AT AAFe ol TAS L BH BARY TEE, J)FE AL
28 UG AR SHL I BRAE BEF BARY PEE, B4 B30 s
fulol A ggEo] glont 91X 8 WL ol sl TPl PAEY TEE AHE3H

ThDilkina, McClelland, & Plaut, 2008, 2010).

Laszlo®} Plaue(2012) S A o] ofuje o] FAQTGS o] &3] 4 FHE T
Astat ot sld ATe dF 3L 50l F 37 AR B
= e ol 8o EM, ou] AR A (concreteness)oll ZkolE FaLAl SFGIH:

WA A w4 T2 AYE T oA Ao] AT, AT, AUy TR 728 U
) F7F B3 Plaut 5(1996)°1Y Harm®} Seidenberg(1999)2] | A1$} 2

o
fd
9
o,
ol
O
rlr
.
O
I
fd

o] AoEy FEE ALT ATel A% A4l BAEE B4 ARE AA) Aol ALl

Ao YgHth ol AT 4 ARE wEosH Be k¥o] Fast

gom, FAl RS olslstazt sk AlgtE mIE AR met A 24 7S ol
g 4 AthHarm & Seidenberg, 1999; Plaut et al., 1990).

=AZ, a9 st AAE glse A w3 vy 71 2do] AEd ofd el thel A

eoTe AxT o, Aduyolgtd SAsyHIZAgst] i Ve Adtalex. 087 02) FE

2 3 FUET 243E 1, YA fFUES IRk doe A4S IRIske ANCEE Y Al
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RIX| ket M28H™ M2=

Joh

=7} A% Ashe 2L Ll 3 d
fEe] A B9 48 LE FEE S AGES sade SAE AGE 5 Bl
B d6lo] b AR A2 BAlslol Ak S%E ARlo] 42 AP o] MG = A
7 A QAT dEe] 7l F71E4E @M Houne Ashsd Solsks gL 7]
shardoR S Atk olsh go| Ak o] He AL A wAe] e 2 Aol

SEARE FAJ A3 ?%% =
AAT= *}%HOME e fFUE F71E flolA Agd
b= 26719 fFYo] %&o}ﬂﬂ A 1042 H dojE Zd3) HSHH: 26 X 10 =
260709] frido] FasiA vt Tg]a AT EdoA AMgshe daElEel o, Ul
N7t S7keke 21E 2| g dEe Azto] 7etad o S7kite s ov|gith
HE gEdxer|ecy daelgy MA 58 53 oldEn B2 o] Ao, ds
o] ARE AHEE 7§ oHd] ZA7F A Eok
AR, HFHQ FETE ALt Al Alofo] AT AHFH A FEFTE AL Al
3] o] &E = FrET ATEUXG AOROIEY 5 TRV} TAFTE ATEN A= F0 A
ARAA 7 FEsita AdEe BRE GEH0E Usille drolth AlSaiA] Ldupdl
= v, dEE ARIE 2671 Sl F oj= AupElRlA] Lol @l B3} Tx
HZolgta & & 9o} AT weF JEE ARy} EAdo)] i AR E AZEWAE LA
b Aol ok &dapdlel] gt Z4zbe] g&s BT oAU &2 EE s
A A3t FRAA 7P @ Y-S AYsAY o & F st The
ot & A 10748 A9 ARE Y werd disle =

l:H

o 24 ok

ol
=y
T
=2
=4
ol
il &
mt)
©
mﬁ

o
o -
e
)

HOZ AIECE F5 AHET A9 AZEWM oA A= B Feot 3t
Fol A o] AJT1IROIE ©o]§2 E(targer) HEO| fril &= thgh nthAHel 7]
] A7F dAsHA Fk ol fWl FEE9 vt gk dF AHEIL S5EA ¢
= o= AT F Atk ¥E ARSHE go] ol olo tigk tlxEA<l Aotk Yubul
TolE S5ebr] Qs A9 FRE FATTH, A 20719 f

Uehdth v 2 AlASHs gl Ao R - kg o]7] i,
= Fzoz oY #Eo] ®A Itk oHT tlolE 9 A=k
NG FHE A 0 AT AR A TrERE ARE $S AASA Ha, A3E
oz mdle 3 WA X9 v RE AR Uit szl AufsiAl "ok o] EAle] HalAd
5ok Althepoch)e] F7F 249 (hidden layer) 571, 8t<5E(learning rate)®] 74} 2
Stsede oz AR deths Ao Aok F3x, @r1F 2 FE420159
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FIL - HVIE - H2d / RBMS 0|88 ¢10{2] 24k Eakst

A% o] AR EgolA olsh e BAE @S] Ash B oA BF SHES
- HJOLO Aslsion; ot HER SAIEE Sed 1A el aan, Yu
2

v‘i"ﬂ' e o2t 7k lﬁsﬁobl Zﬂ%ﬂé%% ‘Héﬂ%ﬂ] -t} EAbEAtol 2t e A
A ARZ, BARNS = AA o HEHe , o

M7t vl A-EoheE Aotk A HElS o)W Fbinary) 2 F43ch A= 100712
2'070 0] AR} T4 7bssith B2 ghole A AR g FEHEE 4

= olRthE R AthrlE AR AHE nigor e AHHE Sk ) 8-
A AR Fol|A @Ol have' ot ‘hale7} FAS] BEAo] o, B ha7
=7kl gk owd FHAAE St o gle Zlolth. AT 019} 2 AN

g 2
o,
X
ruI,E
kﬂ

=
FAg0l e BAEAel 75 AAVE D5/ dRolt, ALY e BamAe Ane
g3 FAZY o & E9, Seidenberg®t McClelland(1989)2] T oA o]
By T2, 9L AEEZ| T el el Y fulo] BAtE L, skt
%

l:r’.

89 B 2

flol Be] Auaor) Evtolad Fghol BAMTH: Hold AWH Buwy Prew @

F otk AT FA) 7 fUlol Edfol18e FYeks WAjo] FAlol] wRel, o]

AEHo2 oW Jue ¥ Ls}aﬂ;{« A 8elo] ofdrke BAZE Itk &, EdtelI:e Bol F
g b et A7k @ 4 glou), 2950 343 suw

S T S

ol AAAer digHe AY FF F=o HlE A EH 15 ozt & 4 3o

PEED B 4
T4 8 olalel dolx A4 ofelg
o Azl Bl A% el &
2FHE §39) 2] Baiol wese] 37} e §ue A4S
ATED 283 A shlel whe} sk 57h AEHA S

AlRolE EYF AR Il o3t skl 7 HIogE ZANA AR
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(Abstract)

RBM-based distributed representation of language

Heejo You" Kichun Nam" Hosung Nam?

"Department of Psychology, Korea University

“Department of English language and literature, Korea University

The connectionist model is one approach to studying language processing from a computational
perspective. And building a representation in the connectionist model study is just as important as making
the structure of the model in that it determines the level of learning and performance of the model. The
connectionist model has been constructed in two different ways: localist representation and distributed
representation. However, the localist representation used in the previous studies had limitations in that the
unit of the output layer having a rare target activation value is inactivated, and the past distributed
representation has the limitation of difficulty in confirming the result by the opacity of the displayed
information. This has been a limitation of the overall connection model study. In this paper, we present a
new method to induce distributed representation with local representation using abstraction of information,
which is a feature of restricted Boltzmann machine, with respect to the limitation of such representation of
the past. As a result, our proposed method effectively solves the problem of conventional representation by
using the method of information compression and inverse transformation of distributed representation into

local representation.

Key words : connectionist modeling, localist representation, distributed representation, restricted Boltzmann machine
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