Dood o s
obogoogoogo

gobooood

20090 120 040

1 Jbboobooobuoobbooboboobood

gboobooboooobobooooboooobooboooooboan
gbooooboooobOoboooobobooobooboooobooon
obooooboooobobooooboooobobooboobooon
obooooopbooboobobooooboobooboboooobooo
goboooooooboo
obooooboooobooboooooboboooooboooooboon
obooooboooobobooooboboooboboooobooo
gbooooooboooboobobooooboobooboboooobooo
gbooooboooobobooooboooobobooooboon
obooooboobooobobooooboboboobooboooobooon
gboooooobooooboboooobooobooboboooobooo
gboobooboooboobobooooboooobobooboobooon
gboooobooooboboooobooooboboooobooon
obooooboooooboboooobobooooboobooooboon
oobooooobooooboboooobooobooboboooobooo
goboooooooboo
oobooobooOoooooobooobooboobooboo0oooooonn
goboooboboooboooobooooboooobooobooooooooDoog
oboooooooobobooooooobobooooooooboooo
gbooooboooooooboboooboobooon
oboooobooooobooboooooboboooooboooooon
oboooobooooboboooobooobooboboooboobooon
oboooooooooboboooobooboobobooooboooo
gboooobooooboboooobooooboboooobooon
oboooobooooooboobooobbooobooobooooboooobooon
gbooooooboooobobooooboobooboboooobooo



gobobOooooobooooooboooooboobooooobooooooon
oboooobooooobobooooboboobooboboooobooon
oboobooooobooboobooboooboooobooobooooooooo
gbobooobooboboooboobobooooboooooobooooon
obooooboobooobooboooooboooooan

2 JOooooobbooooobbbbood

0000000000 0000000 (locality assumption) D 00000
gbooooooboooobobooooboooboobobooobooobooo
00000000000 000000000 (Fodor, 1983) 0000000
gboooobooooboboooobooooboboooboobooon
0000000000 (encapsulated) 0000000000 O0OOOOOO
gbobooooobooooboooboboooooboooboooooobooogoo
gboooobooooboboooobooooboboooboobooon
gboooooao

O0000000000000000 (Farah, 1994) 00000000000
obooooooboooobobooooboobooboboooobooo
gboooooao

00000 (Arbib, 1989) 0000000000 0OOOOOOOOOOO
obooooboooobobooooboboobooboboooobooo
ooobomooboooobooooboobooooboooooooooo
gbooooboooobobooooboooobobooboobooon
gbooooboooobOoboooobobooobOooboooOobooon
gbooooobooooboboooobooooboboooobooo
gooom

gboooobooooobooboooooo

21 OO0O0Ooooboo

oboobooood n, 0D0D0000 no O0OO0OODOODOD OODOO
gbooboboboboobooboboobobodb e 000000 ng O
ne 00000000000 DOO0ODO000O000OO00O0000000 ng O
o000 150000000000 000b00000b00000000bO
ugbod zzs0booooboooooboboobalb = 0200000
gbobobobobobooobobb zs00oooboboobbon
ubodobbz, 000 2z 000O00O0OD0OO0O0DOO0O0OO0O0OOO0OODO ngO0O
z10 2o 00 ANDOO (D0O0)00000O00OO OROO (OOO)OO
gobobooboobooboobobooboobooboobooobo



x1 x1

'@ 4 AND[ \
P% @ Output
\O/ 2 OR /| Selector

X2

n3 @
X3

0 1. 00bobobooboboobobooboboboboooboooboooboon
gobgoboobooboobobobooboobooboobooboboobo

obooobooooboobdx; 0 2z 00000000 O0OO0ODOO0OO
0000000000000 000000O0OODOO0O0O ANDO OROO
obobooopoobooobooooooboooobooboooobooooo
gboooobooobooboboooobooooboboooboobooon
oboooobobooobooboooobobooboobooboooboOoboon
obooooboooobobooogooboooobobooobooboooon
obooooobooooobobooooboobooboboooobooo
gboboooobooobooboobooooboobooooooboooon
oboooobooooboboooobobooobOobooooboon
opoooooo

22 0JO0O0O0O0ooObDOodgo

gbooboobooooboboooobobooobooboooooban
ooooooooo0o0oooogooo sSsooooooooboooooooo
ooog s, g s;dgooooooooooooooooooogooooo
000 sSOoooogooooogoooooooooooo sooono s
OS 0oooooooooooooooooooooooooooooo
obooooboooobOobooooboboboooboobooobooboon
gbooooooboooobobooooboooobobooobooobooo
gbooboobooobooboboooobooooboboooobooon
gboooobooooooboo

obooboooboooooboooboooboobooooboboooooDbo
ooobooooooooboDb nsOODOD0OOODOODODO ng ODODO
OOROODOODOODDANDOOOOOOOOOOOOOOOOOOOOOO
gbooooboooobobooooboboooboobooooboon
oboooobooooobobooooboboobooboboooobooon



gbooooboooobOoboooobobooooboobooooboon
goboboooboabooboobooboaoboobooobobooabo
gobgobooboobooboobobobobooboon

23 000

gboooobooooboobooooboboooobooboooooboan
obooooboooobobooooboooobooboooOobooon
goooooboobooooooboboobooobooobobooooboo
00000000000 00O0000O0O0O00 (Paul Broca, 1824-1880) O O
looobobobooooobooboboboooocoooboobobooon
oboooobooooboboooobooobooboboooobooo
gooooboooooboobooobooooooobboooooobbooooo
gbooooboboooooboooooan

3 000 (Dyslexia)DOOOODODO (Alexia)

gboobooboooobobooooboboooobooboooboooboan
Jgoobooooooboboobooo40000bOO0O0bOOO0OobOOooboboOon
00000000000 (o)0o0oooooooooooUooooon
000 (0000000000000 0)00D0U00000oOUDOUDOOOo
gboooobooooboboooobooooboboooobooon
0000000000000 0000000000000oOoooOn (1985,
p240) 00 0000000000000 0O0O0OO0OOOOOOOOOOO0
gbooboobooooboboooobooooboboooboobooon
00000 (0O0ob0)ooooooooOOoOOOODOOOODOOOOO
00000000000 000000000000 (pure alexia)DOO OO
00000000000 0D000000O00 (195) 00000000000
U—-oo0obooooboboboobooboooobooooboobooon
gbooooboooobOobooooboooobOoboooOobooon
obooooboooobobooooboboobooboboooobooo
ooooobooooboobooooooboboooobobooooo
0000000000000 00O00000000O (Flechsig)DOOOO
0000000000 0000000 (Geschwind, 1965, 00O p.56) 00O
obooboooboooooboboooooboboooobobobooobooboo

PETOOOODOOOODOOOOOOODOOOOODOOODDOOODOO
gbooooboooobobooooboooobobooobooboon
obooooboobooobOobooooboboooboobooooboooon



Frontal Eye [
Fialds

[ Broca's
] Audition

[T vision

[T wernicke's
|| Cegnition [ visual-parietal
- Emotion [ Visual-temporal

Il oifaction

020000000000

000000000o0oO0oo (ooooo, 2000,p.68-70)00 0000000
goboboboobooboobooboobobobobooon

ooobObOoooboPETODDODOOUODDOOUODDOOOODDOOOO
000000 (0000000000000 00000 Paulesu, Frith, and
Frackowiak, 1993)00

3.1 00000000

00000oo0oooooooooooooooooooooooDooog
0000000000000 000000000000000 (transparent
or shallow orthography) 0 0 0000000000000 O0OOOOOOO
000000000 0000000 (deep orthography) DOOOO0OOOO
0o0o0doooooo0ooooooooooooDooooooooOooooo
ogooodobobooooooboobooooubbobooooobooooa
oooooOoOooDooOOO0O000U0O00o0oOooooOoDODODOODODOO
0000ooooooo0oO0oooooooooooooooooooooDoon



0000000000000 0000000000 (Sugishita et al.,1992)0

4 0O000O00O0OO0O0O0O0O0

O000oO0oO0oO0oO0o0OO0O0O0000000000O000000000000
gooooobboooobooooobooooobooooobuooa
0ooooooooooobob oo oo oooooodad
O00000O0O0O0O0O0OD0D0D0D0D0O000000000000000000
0000000000000 00000000 (Jacobs, Jordan, Nowlan &
Hinton, 1991; Jordan & Jacobs, 1994) 00 0000000000000 0OO
O00o0o0o0oOoOoOoOoODODODODODODOO

4.1 300000

0000000 30000000000 (phonological dyslexia)d OO O
00 (surface dyslexia)0 OO0 OO0 (deep dyslexia)D O 000

1. 0000 (phonological dyslexia) 0000000000000 OO0O
oo ooooon
oot must OO0 d
Joobboo0ooboooobbuoooobD nust DOOOOOOO
odoooodboooooboooobooboboobooooooog
goboooooboboooooobobuoooooobo

2. 0000 (surface dyslexia) 000000000000 OOOOOOO
0000000000000 000000000000 (000 yacht)O
00000000000000 (dogD dot DOOODOODO)0OOODO
gbobOooooboooobobooboooboboboboooobonn
gboboobooooooobooooobooon

3. 0000 (deep dyslexia) 00D 0000 D0O0OOODOOOOOOOO
O0000000oO0oOo0ooo0o0oooOooooUOooooDOn
000 (semantie paralexia) J0OO00O00O dogd cat OOOOOO
0000000000000 00000o0oOU0o0oooooooooo
OO00O0OCOOO0OO00O0000 sympathy O orchestra DOO0O0O0ODO
(0000 sympathy 00000000 symphony 000 0) 0000
000000000000 00O00OU00o00oo0ooUoooUooo
goooooooobobobobobbbbbbbbbbboo0ooouogoo
goodobobbboooooooobooboo



0000000000 000000000000000000D00O000
0000000U00ooooooooooooon (GPC: Grapheme-to—
Phoneme Corresponding rule) 0000 0000000000000 O0OO
00000000000 000000000 yacht 00 O hint, mint, saint,
feint, lint 0000000 /int/ OOODOO0O0OO000O0O00D0O0O pint(0
0000 /pdint/) 0000000000000 0OOO0OOOOOOOOO
0000000000000 o0o0—o0000000000—0000000
000000 (Glushko, 1979, p.676)0 0 0000000000000 0O0O
00000000 quasiregular 000000000000 0O0000O00OO
000000000000 0000000000 (non-words) D00 00O
000 3000000000000

0000000000 00000000000000000000000
000000 (Coltheart et al.,, 2001) 00D OO0O0O0O0OO (Dual Route
Cascaded model) 00O 000 (Plaut et al.,, 1996) 00000000000
00 (Triangle mode) D00 0000000000000 O0OO0O0ODODOODO
000 CDhp,CDP+O0 00O

4.2 0O0O0O0O0O0O0OOOOOOO0OOLOOOOO0

0000000 (Coltheart, Curtis, Atkins & Haller, 1993; Coltheart &
Rastle, 1994) 0000000000000 O00O0OOCOOOOOOOOOOO
goodoboobooooooobobooooooobobbooooooo
0ododoooboooooooboboooooooobbooooooo
gooooooooboooooo

goodooboboboooooobbboooooobDbbooooooo
0oodobooboooooooboboooooooobbooooooo
00000000000000000 (orthographic lexicon) 000000
goodooobooooooobboboooobobooooooobooooa
0000000000000 0000000OO (lexical route) DO OO0
goodobooboooooooobobooooooobobbooooooo
g2000000000b0obboooooobood

gobobooboodbboobobuooobooobuoooboooboobdg
goodoboobooooooobobbotooooooobbooooooo
Joodoooboooooooobobboooo

4.3 0O0OO0O0OdOooObOoOoOoOobboooobon

000000000000 00000 (Plaut, McClelland, Seidenberg &
Patterson, 1996) 000000000000 0OOOOOO0OOOOOOOO



visual feature units | 8 characterslength

v

letter units (26 characters + null) * 8 units

7981 units /

orthographic
input
lexi con

/ one-to-one grapheme-to-

semantic correspondence g;giﬂe rule
ysen. | ||
\\ phonological
output
lexicon
7131 units
phoneme

43 phonemes + null

speech

03:00000000000000000000000 (GPC route) OO
0000000000000000000000000000000000
0000 (2001) p.213 00

0000000000000 /000000000o0oUOoOOUoOUOO
gbooooboboooooboooooaon
oboooobooooboobooooboboooooboooooon
obooooboooobobooooboooboobobooboobooon
gboooooobooooobobooooobooboobobooooboooo
gboooobobooooobobooobobooocoona
oboooobooooboobo4000000000000000DO00O
obooooboooooboboooobooobooboboooobooo
gbooboobooooboboooobooooboboooobooon
gboooobooooboboooobooooboboooboobooon
obooooobooooobooooooon
oboooboooboooooboobooogobooooooboooooboo



semantics
meaning

/’ I semantic pathways

{ndirect route)

MAKE

04 0000000000O000DO0O00DOODOO0OODOOODOO 3
gbobooooooooboooo soboobooboooooobooboooban
000000000 (1996) 000000000 1000000000000
oboooobooooooobooooboobooooooboon

gboooobooooboboooobooooboboooboobooon
gbooooboooobobooooboooobooboooobooon
obooooboooobobooooboboobooboboooobooo
gboooooobooooobobooooboobooboboooobooo
gbooooboooboobooboooobooboooa

oboooobooooboobooooboboooooboooooon
gbooooboooobobooooboooboobobooooobooo
gbooboobooobooboboooobooooboboooobooon
gboooobooooboboooobooooboboooOoboon
oboooobooooobOobooooboooobooboooobooon
gbooooobooooboboooobooobooboboooobooo
gbooboobooobooboboooobooooboboooboobooon
bobooooobobooooboobooooboboooooboooon
oboooooboooooo

oboooooboooooboobooogboooooobooogoooo
gbooooboooobobooooboooobobooboobooon
gobooO0ooooboooobobooooobooOoooooboooooobooono
obooooooooon



oboooobooooboobooooboboooobooboooooboon
goboboobooboobobooboaobooboooboboaboo
gobgobooboobooboobobooboobooboooooboo
gboooobooooboboooobooooboboooboobooon
obooooboobooobOobooooboboooboobooboobooon
goboboobooboobooboboobooboobooboobo
gbooooboooobooboo
gboooobooooboobooooboboooooboooooboan
obooooboooobOobooooboooobooboooobooon
O (computational) 00 0000000000000 00OOOOOOOOO
gbooooboobooooooo
http://www.maccs.mq.edu.au/ max/DRC/ 00O O
goboobooabood
http://www.cnbe.cmu.edu/plaut/ DO0O0O00000
0000000000000 00000000 (Hinton and Shallice 1991)
0000000000 (Plaut and Shallice 1993) 00000000 OOO0OO
O (attractor network) 000 0000000000000 O0ODOOOOO
g0oo0oo0ooOooDOooOooopoOooOoooooDOooDoonO epbp+O0O
goo

(Speech)
Ipalnt/
T
Phoneme Nodes Phonological Output Buffer
o1|o2/os|v1[c1]c2|ca|c4| Zo= etal. 19%)

“Phonological TLA Sublexical Network
g Lexicon (Zorzi et al., 1998)
{ Semantics 3
‘ E);:g;aphlc Grapheme Nodes Graphemic Buffer
~Z ot]oz]os[vi[c1]cz]ca]ca| Hougnton & Zor, 2003)
1A Lexical Network —
(Coltheart et al., 2001) Letter Nodes

L1]L2[L3]L4]L5] Le|L7]L8

Feature Detectors
F1]r2|F3lFa|FslFs [F7]Fe
T

PINT
(Print)

O 5: Chp+000O

10



44 0O00OO0OO0O0OODOOOOOODOOOOOO

goodooboboooooooobbbooooooobobbooooooo
0dodoooboooooooboboooooooobbooooooo
gdobobooodoboboouoboooooobooooboooon
goooooooood

Joodoooboooooooobobbooooooobobbooooooo
gdobooboodobobouobobooobooboouobooooo
gdobooooooooouoboooobooouobooooboooo
goodobobobboooooobobobboooodobbobboouooooo
00-0000dbo0odbobobooobooobooobbooooobon
gdboooobdouoooobouoooobouooboobouoooa
gddoooooooobooouoooobooooboooobo-0oo0oo
goodooboobooooooobobboooooobbobbooooooo
godooobooooboooooobooooobobbooooobooog 20
gdoboooouoooouoboboooboog

gooooo-ogggoooobbbbbobobobooooooooo
goodobooboooooooboboooooobobobbooooooo
0dodoooboooooooboboooooooobbooooooo
000 Mixture of experts (00 MEOOO)OO0O0O0OO0O0O0OO0OOO0OOO
gooooooood

ME OOOOOOOOOOOOOOOOOOOOoODDODDOOOOoOooOoao
godododouobooooouoobobooooooooobooboooooba
O00000000000000000 (Jacobs, Jordan, Nowlan & Hinton,
1991; Jordan & Jacobs, 1994)0ME OO0 OOOO0O0OOO0OOOOOOOO
goodooboobboooooooboboooogooobbooooooo
gddoboooboobooboboobuoobbUuob boobuoooo
gdob0ooooooooouobooooobooouobooouoobooon
ooooo MEOODOOOO

MEOOODOODOOODOODOODoODOoooOOooOoobobooboooooooo
goddooooooobooobobooooobuoooobobooooobo
00000 o000oooDoobOooooooooooobooooMEOODOO
gooooooobobobbbobooooooooboboboboo200000b00O
MEOOe6OOOOO

gddboddoodooooboooboooboobuoobooboono 200
00000000 bOO0D0O00O00 MEOODODOOODODODOOODOOOOO
000000000 o0o0bOOoDoobOooOo MEODODODOODODOO
gdoboooouobooouobuoouobuoouobuobouobooo
gddooooobooboobodooooooooob0o ooboooboo
0000000 OMEODOOODOODOODODOODODOOOOOOOOOO

11



X
[T O Jd1pp Q
Gating / ) Gating / )
Network Network
etworl g 2‘1 1 u » etworl g 2|2 1 u »
Uqg Usy

Expert
Network

Expert
Network

Expert
Network

Expert
Network

(Input)

062000000000 00000000O00OLDODOOOOOODOO
gbooboobobooooobobobooboboooobooboooon
obooooboooobOobooooboooobooboooOobooon
ooooboooboooooooobooobooooooobooooooooo
000000000000 g0O0OO0OOOO0ODOUOOOUOOOO (DD)DOO
gbooobooobooooboobobooob11000b«. 0000000
obooooboooooboboooobobooobooboooobooon
gbooooooooooboooooooo

gbobooooobooooboobobooooooobbooooooboOooonon
gobobooobooboobobobooboaoboobooboooabo
gobgoboobooboobooboboobooboooboobooobo
gboooobooooboboooobooooboboooboobooon
oo0oo0oo0 MEOODOOOODODOOOOOOOODODOOOOOOOOoOD
goboboooboobooboobooboaoboaboooboooabo
oooooobo MEOOOODOUOOODOOOODODOOOO

4.5 0O000O0O0OOOO

booooboooobobooooboboooobooboooboooan
oboboobooboobooobooboooooobooboooooboooon
gbooooopboobooboboooobooboobobooooboooo
o000 MEOOODODOOOOOOODOOOOODOOOOODOO
obooooboooobobooooboooobOoboooOobooon
oooooMEDOODOOOOODOOOODOOOOODOODOOD MEOO

12



goboooboobooooboobooooboobooooooboooon
obooooboooobobooooboboobooboboooobooo
obooooooboooooboboooobooboobobooooboooo
gboooobooooboboooobooooboboobooboon
goboooobooooboooobooboobo —Ooboobooboooooo—
gboooooobooooboboooooboobooboboooobooo
gbooboobooooboboooobooooboboooboobooon
gooboobooooobooobooboboooboooboooooooog
obooooboooooboboooobobobooboobooooboon
gboooooobooooboboooooboobooboboobooboooo
gbooboobooooboboooobooooboboooobooon
gbooooooooon

5 Uoooon

O0000o00o00o0OoU0OU0OU0DOU0OUOUDOUOUODUOOO(mon)
000 (developmental dyslexia O 0O 00O congenital dyslexia) 000000
000000000 20% 0000000000000 (Shaywitz, 1996)0
goooooooooOoOoOOODOOOOOOOOOOOOOOOOOOO
00000000 (Laietal,2001)00000000000C0O00O00OCOOO
gooooOoOoOoOoOoOOOOODOOOOOOOOOOOOOOOOOOO
0000000000000 0D00000000O000OoOooOoOoooOaOn
000000000000 0000O000oOoU0ooooooog (Paulesu et
al. 2001) DO0O0O0OO0OOOOOOO (D00 orthography) DO OO O (O
O phonology) 000000000 DO0O0O0O0D0OODOOOOOOOODOOO
goooooooooooooooooooOoOoOoOoObOOOOOOOOO
(Paulesu et al.,1996) 0 PET 0000000 COOOOOOOOOOOOOO
0 (000)0ooOoooOoUoOoUOoOoUOoOoUOoooooooooooo
oooooOoOoOooOOoOOODODODOOODOOOOOOOOOOOOOOOO
oooO0o0ooo0o0oooOoO00oooOooOooooooooooooBoooo
goooooOooooOoOoOoOOOOOOOOOOOOOOOOOOOOO
000000 (deep orthography) 0D 0000000 0OOOOOOOOOO
00000000000000000000000 (transparent or shallow
orthography) 000000000000 OOOOOOOOOUOOOOOOO
oooooOoOoOooOoOoOoOOOOOODOOOOOOOOOOOOOOOO
gooooOoOoOoOOoOOODOODOOODOOOOOOOOOOOOOOOO
O00o0ooOoOOoOOoODOOODODODODODOOODOOOOO0000O0O0O0O0O0O00O0
oooooooooooooooooo

00000000000 0000O000O0O00O (LD: learning disability)

13



0000000000 (ADHD: attention deficit hyperactvity disorder) O
gobodogoboboobobooooboboooooboooooboooda
gooooao

goodd
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