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Lateral inferior prefrontal cortex and anterior cingulated cortex are
engaged at different stages in the solution of insight problems

John R. Anderson, John F. Anderson, Jennifer L. Ferris, Jon M. Fincham, Kwan-Jin Jung
Proceedings of the National Academy of Sciences of the United States of America 2009,
val.106, no.26, 10799-10804
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Fig. 1. Response-locked BOLD signal in experiment 1 for the left LIPFC and
the left ACC. The ACC region isa 9 x 16 x 13-mm? region centered at —6, 10,
39 in Talairach coordinates involving Brodmann's area (BA) 24 and 32. The
LIPFC is a 16 = 16 = 13-mm? region centered at —42, 23, 24 in Talairach
coordinates involving BA 9 and 46.

> fRRERITIZE T HLIPFC & ACCORRIE
® ULHTOLIPFCOMRIFIZACC & EiX 720 > 72 (£(19)=0.91)
® Gt TIILIPFCOIE 5 SACC L W /hE o7 (4(19)=-5.28,p<.001)
> fROFE R L DR DOE IE->LIPFCOIGE) O/
> ORI L HY T T — L DE—ACCOIEB D HIAN
> RFREFFATIZE T HLIPFC & ACCORRTE
® LIPFCOHRIEITHICACCOIRIE L W b K& Mo Tz
> BUSHT. t(19)=2.93, p<.001
> S, t(19)=5.15, p<.001
® RFRFATOLA . MOEBENFHE L TIThh TWA Bz b
%

> EBR1ELD
> ETOSP TR Z R LTV
> RRRATORISENIIAEEN R SN h o723, FR2TIRIRONDEA D



VoV oW

i

5%2

2011/02/21
B ALFnSE
FEER11Z 31T ALIPFC & ACC & M A - S Hr L7
L L6, ACT-ROFMmTIZIZN L D2fEHK D=7 = 7 MZHWT, L 0/E™

RPN EATIR STV D

> EBIOT —Z TIIUSHEB OZLA LT 072, ACT-RO Pl 2R T 5
ZEIINEETH T

> ROFEHOBERICKIEDITOND Z L0, IEHEICEZEL T L aREED &
5

ZOX ) RREA ERET S0, FER2OT VA IS OBREICE L TLY ¥

A R0 53T 2TV, RIEOMER & RO & DT b2 KR L7z

Fik
> Wk
> 19 B30 (CF)IF22.45%) D20 NOLEFIE O Y S—=T7ND N# (&
PEION) MEBRIZBIMLT
< B
o [EIFHEWVHEEEL TN OHFECHER I
> HAEBWHEEN-aaa” o2 5A . B2 1X°Canada” & 72 ) B30 H
Ry —"Th ol
> Pk

Sl

X

PIRF IS — 11 CFO RO E OHGEL IR I

> KPP OIFENRANA T U TREATN

> —XFHIEFFEICEIS TV

PERE X HEGE A A, HEE A FE T 2 R 2 10B [ 5- 2 iz

ZDOIOR TEZNDNSIGE, T—2 7 a—T DR &M Lk

AT V= NZEAT

> ZOFRAIO10FP ] THER S AL 7= BRI B RSt LT

® RIZ, RHZXOHFELZOHFEIZET 2F010 0 OHFENS 10 HITRR S
i

® 10/, HREIIIEMN DT E o hEmhkbiiz
> AR ThH 72

® [HIANKD-TE, BBRDLI>TENnE I NCEb LT, RikAT Y —r
WZBAT LT

® R Y — TIXIEMEGEDO—LTHESOOHEANLRSL S IZHE

=Y Y-

> FEIIT = a—TOR2 L TITh-



fimd
2011/02/21
B ALFnSE

S OB EBIEOR S o B2 NELIEORZ L
I X OICHEEIToT
> BIRICE X DRI Th o
® RICHBREIIND T 4 — RNy 7 L IEMRHEEEN R S
> GMRIOIERZICIROMEICE -T2
RIEIZ68HCTT v & AR ang-
Structural scan®[H], #ZERE X550 H ORI D5 OE & 10547 OFH
RIED G- % T
® XXy DNTA—FTERILFEKRTH-T-

(eSS
> KIB2% DRTEN A DA v X — )L TR S Tz
® R DO IT2.980 Th o7
® 90—k HAIHEITEAITHY | 95/3—E L Z A VEIF6.72F ThH
ST
S ZOZENDL, FIIER LT —2 TiX, 220HOA U F— VLD FRICE
WTHROLZL DIRPEZ > TNHEBZ NS

< [FED38% CERMY HEEDOIRICE DRANEL D . 2D 2 HDI0% N E
B DM LT Rk 24T > Tz

> O TCIEEREOBEX LIZERE LD ERRTEX o b D& L
7=

< M2IILIPFCEACCIZBI AIIETH 5

¢ LIPFC*ACCOEBIF0.32 L /& ot

> fROERAET & AR ORRIE O ik
® RATOMIE—-18 & 3D A v
® A OMIE-TIEIRDAX v

> SEROS BN & SR OER (LIPFCEACC) . Wil (fRkoi &%), &k
(fRRFRITER—R T A V) TITole & 2 A, SERORZEEHABRLT
(F(1,19)=15.26,p<.001)
® ERIOHEFICIERITHLIL TV 5D



fimd
2011/02/21
B ALFnSE

0.5 -

iy
'.:.
i
h-

Cue for
Response

5

E

0.5 -

r
‘
i
=T
iz
T

II-
%
=~ ALCC Basaline
—ik— ACC Solution
—3— LIFFC Baseline
—8— LIFFC Sclution

1
&%

Percent Change in BOLD Response

I

Tima (sac.} from Onsat of Solution Cus

Fig.2. Stimulus-locked BOLD signal in experiment 2 for the left LIPFC and the
left ACC.
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Fig.3. Engagementofthe modules in the ACT-R model for experiment 2. (4)

Success. (B) No success. Time is given in seconds. Lengths of boxes (for visual,
retriewal, imaginal, and manual modules) reflect approximate times the mod-
ules are engaged. The horizontal lines represant the firing of production rples.
Brackets indicate subtasks of activity controlled by a setting of a goal. Gray
bars indicate compressed pericds of time.
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Fig. 4. Predictions for the LIPFC and ACC activity in expariment 2 based on
the module engagement in Fig. 3. Compare with data in Fig. 2.
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