2006,38(1):7 14
A cta Psychologica Sinica

ERP

1 1 1 1 1,2
(* 400715) (? 100101)
, 13 MP AC DA MT ( )
( ) (ERP), ERP
ERP ,
,MP DA , (450 1100ms),
(450 1100ms) ; MT AC ,
(450 1100ms), (450 1100ms),
Goel
B842
1 :
, 4 (2) (model theory)
I P, Qu ( [3,5]
), (P Q not-P MP (PQ),
not-Q) , P, ; MT AC DA ,
Q; Q, P, :
: (modus ponens— ( P Q PQ) ,
M P) (modus bllens—MT) , , ,
P, Q; Q, , MT AC DA
P, (denying (3) ( dualprocess
the antecedent—DA ) (affiming the reasoning) :
consequent—AC) , , , I
, (frontal-tem-
(3l MP MT poral pathway) ; I
; DA AC, ,
(parietal-occipito pathway) "* "
: (1)
(rule theory) ., MP , (MP,MT,
MT ; DA ,AC) )
, AC DA, (
:2005 - 05 - 09
* (30325026) (KSCX2-3W 221)

, Email: luoyj@psych. ac. cn;

7

, ETmail: zhangql@ svnu. edu. cn



MRI, PET ) ; , , , , ,
, ( 14
), (P Q not-
: P notQ), 80 MP AC DA
: MT ; 80 (BYS),
" Goel fe] ( )
;o , : ( ) :
MRI “ :
, MP , Y
‘MT 2.3
“MTMP :
, (
)l
\ ( ), -
: MR ,
, MRI , (
, ), (
y ERP y Ll
i )l
' 1
ERP ,
) ! F)Y
MP P, T(F)
Q. () qQ
2 AC P I
Q. Q () P ()
2.1 P,
DA P, I(I)
15 21 Q. () qQ
26 , 15 MT P, o F(T)
Q. () P
P,
: BS 0 ) T(F)
DA AC : -
PQ T F
13 , 7 , 6 24.6 |
2.2 '
( ) ( ) , , ,
1 H H H H 1 (ﬂ)



1 ERP 9
2,
() L R "o« 2" 9% ;AC DA MP
) 3 | MT BS(p <0.001), AC DA
123 ), (), :
, 1 ,
: : 80%
400 , 10 Block , 2 13
B lock 6 (%) (m9
MP 96. 4 718 £112
' ! AC 9. 4 433 +122
JIWI wait gﬂ;ﬁ)\q wait #Eip DA 93.5 457 £127
MT 90. 6 811 +180
800ms  200ms= 250ms 1500ms 500ms 1500ms BS 97.3 20491
' 3.2 ERP
2.4 3.2.1
NeuroscanERP , ERP 2
10 - 20 64 EEG (P60) 6oms v
, (N170) , 170ms
(HEOG) , ,
(VEOG) DC - 100Hz, s00  (P230), 230ms ,
Hz/ , <5k )
2.5 ERP
EEG (off line) , '
Neuroscan VEOG HEOG, ' '
300 1200ms ,
) , , MT
EEG : AC ; :
65 +8Q1V 600ms ,  800ms
(epoch) () 1200ms, MP DA ;
200ms 300 1200ms
: 20 , CPz MT AC ,
, , 550ms
, (MP AC MT DA ,  800ms ;MP DA
B9 ( AF7 AF8 F7 F8 F3 , '
F4 FC3 FC4 FT7 FT8 T7 T8 C3 C4; TP7
TP8 P3 P4 O1 O2) P Green- ( 2) ( 5) , 300 600ms
house Geiser , 64 600 1100ms ,
3.2.2 300 600ms 300
3 600ms
3.1 , :
; ,F(13,156) =35.02, p <
0. 001,

, 13



10 38

AF7 AF8

7.5

12.5
uv

FC4

12.5 12.5
uv ‘ uv
C3 C4
7.5 -7.5

TP7 P8

7.5
MPe=—= — DA —..—..
12.5 12.5
uVv uv MTem e om0 AC  seseeveveermeeens
P3 P4 BS

12.5 12.5
uv uv
2 ERPs
.,  AF7 9.38 1.3V, F7 1.3V, F8 -5.27x1.1pV X

9.7 £+1.31V, AF8 - 4.84 + , F(52,624) =8.07, p <0.001,



, MP DA
MT AC , F7, F (4,
48) =5.58, p <0.001,MP 13.57 £
1.3V, MT 8.02 +1.63V; AF8 F8
FT8 T8 ,
MP DA MT AC

. F8,F(4,48) =7.45, p<0.001,MP
-7.97+1.40V, MT -3.52%1.23V
,F(5,60) =27.07, p<0.001,
TP7(5.06 #1.0M V) P3(5.05+0.99 V)
TP8 P4 x
, F (20, 240) =6.35, p<0.001,
, TP7,F (4,48) =29.43,p<
0.001, MP(6.52 +1.11 V)
MT(4.29 +1.181V); TP8, F (4, 48) =
10. 15, p <0. 001, MT(1.26 +0.56 V)

MP,
3.2.3 600 1100ms
600 1100ms
3 MP BS
3 , 300 1100ms,
MP BS
5.4 V (F7);
MP BS ;
, - 5.30UV (F8)
4 , 500 1100ms,
MT BS

X

F(52,624) =20.98, p <0.001,

, MP DA
MT AC , F7,F(4,48) =22.67,p<
0. 001, )
MP DA
MT AC , F8,F(4,48) =23.14, p<0.001

,F(5,60) =15.62, p<0.001,
P3(2.57+0.531 V) 01 02
X , F
(20, 240) =18.05, p<0.001,

, TP7,F (4,48) =18.78, p<0.001,

MP(3.78 +0. 5 V) MT:
TP8, F (4, 48) =7.65, p <0.001, MT
(2.21+0.5Q V) MP
324 MPMT BS
MP DA MT AC ERP
, MP MT
BS

ms

680-800 ms

-4.481V (F7);
MT BS :
, 3.8% V (F8)
200ms 300 900ms
5 3
3 4 :
: 5 , 300 500ms



38

Evans

12
F7 F8
4 MP BS
MP,MT BS , “ () ",
500ms MP  MT : ,
3 ( ) ” ,
6uV - w“ , ”
~-6uV ’
BS
307()mrs 50ms 7—Oms ’
( ), (
5 MPMT BS
4 1 1
( (2003)  Goel (2004) ,
) ( ) ERP ,
- ( ) 1
[6,7]
MP DA MT AC ERP : ,
, ERP ,
, 300 1200ms
MP DA : 4.2 ERP
‘MT AC ERP ,
., 550ms , MP DA ERP . MT
,  600ms AC ERP MP BS
, 300 1100ms ,
4.1 , ;
( ) ; MT BS ,

J © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1 ERP 13
1100ms , ,
( ) 1 i
Deglin™® , ,
, ERP
W harton Grafman ,
(1998) ! , , ( )
’Goel [11 14,8] , ,
Knauff R
( ) ,
Ruff , ERP ,
(DLPFC) , ERP
(
)[16] ( 5
) i
MP AC DA MT (
, ( ) ( )
) 1 1 1
ERP ,
,MP DA MT AC ,MP DA ,
MP(RQ) (450 1100ms),
DA(-P-Q) ,
MT(-Q-P) AC(QP) (450 1100ms); ,MT AC
, MP DA , (450 1100ms)
( , (450 1100ms),
:PQ; - PQ; - P-Q) ,
MT AC , ,
, CGoel

ERP



14 38

9 DeglinV L, KinsoumeM. Divergent thinking styles of the hemi-
pheres how gyllogisnsare olved during transiory hemigphere sup-
pression. Brain cognition, 1996, 31: 285 307

10 Wharbn C M, Grafman J. Deductive rea®ning and the brain.
Trends of cognitive sciences, 1998,2(2) : 54 59

11 Goel V, Buchel C, Frith C, Dolan R J. Dis®ociation of mechanisns

1 BraineM D S On the relation betveen the natural logic of reaoning
and standard logic. Psychological Review, 1978, 85(1): 1 21

2 Johnsn-Laird PN, BymeM J. Conditionals a theory of meaning,
pragnatics and inference. Psychological Review, 2002, 109 (4):
646 678

3 EvansB T, Simon J H. Conditionals and conditional probability.
Journal of Experimental Psychology: L earning, M anory, Cognition,
2003, 29(2): 321 335

4  EvansB T. Logic and human rea®ning an asessnent of the de-
duction paradign. Psychological Bulletin, 2002, 128 (6): 978

underlying syllogistic reasoning Neuromage, 2000, 12 (5): 504
514
12 GoelV, Dolan R J. Functional neuroanatomy of three-tem relational
reaoning. Neuropsychologia, 2001, 39(9): 901 909
13 Goel V, Dolan R J. Explaining modulation of reasoning by belief.
Cognition, 2003, 87: B11 B22
14 Coel V, Shuren J, Sheedey L, Graiman J. A smmetrical involve-

996
5 Johnoniaird PN. Mentalmodels Canbridge, England: Universi- ment of frontal lobes in social reaoning Brain, 2004, 127: 783
ty Press 1983 R

6 EvansB T. In wo minds dual-process accounts of reaoning 15 RuffC, KnauffM, SpreerJ. Rreasoning andworkingmemory. com-

Trends in cognitive science, 2003,7(10): 454 459

7  CGoel V. Evidence for dual neural pathways for syllogistic reaoning.
Psychologia, 2003, 32: 301 309

8 Noveck IA, GoelV, Snith KW. The neural basisof conditional rea-
oningwith arbitrary content  Cortex, 2004, 40: 613 622

mon and distinct neuronal processes Neuropsychologia, 2003, 41:
1241 1253

16 KnauffM, Mulack T, GreenleeM W. Satial imagery in deductive
reaoning a functional MR study. Cognitive Brain Research,
2002, 13: 203 212

An ERP Study on Conditional Reason ng

Qiu Jiang', Zhang Qinglin', Chen Antao', Yang Hongsheng', L uoY uejia"
( *School of Psychology Southwest U niversity, Chongging 400715, China)
( ? Institute of Psychology, the Chiness Acadeny of Sciences B eijing 100101, China)

Abstract

Event-related brain potentials were measured when 13 nomal young participants finished four kinds of conditional
reaoning (MP, AC, DA, MT) tasks and one kind of basline tak (BS) . Reaults showed that there were no anplitude
modulations of early canponents However MP and DA elicited a more positive EPR deflection on the left and a more
negative EPR deflection on the right hemigphere than did BS task in the timewindow from 450 1100 msec after onset of
the stimuli 2. On the contraryM T and AC elicited amore negative EPR deflection on the left and amore positive EPR de-
flection on the right hemigphere than did BS task in the timewindowv form 450 1100 msec. These ERP camponents elici-
ted by five different tasksmight reflect that right and left hemigphere have different ability of cognitive process in reason-
ing. In additional Voltage map of the difference wave between reaning taks and basline task showed strong activity in
frontal-temporal pathway, Our result support dual-process theory (Goel) .

Key words conditional reasoning, rule theory, model theory, event-related brain potentials



