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H#EPE (reasoning ) fETPAL AT HEMIZE 16 2 (B 7F
KARMEETT, S—FEmPuhF . 3N 2l
AR — 2 — A s A A s i i
P, TIRARIEAT MU 258 (Goel, Gold, Kapur,
& Houle, 1997) . #EFLOHAEZ AATHLOBLAA A5
D7 AR R A A SR TR I 5 Je ARAR Y
AHRR R, FZ RIS S A I R
e FR o TR DL R o A B AR AR X 4
FRA T A v A SR AT B R (AT
2015)

MR Fi 42 5 4510 1Y PR ot e G 2 mDRE HE
4y U 0 4 3R 38 2 4 R P AP AE R X (Goel et al.,
1997 ) . HZ#EP (inductive reasoning ) J&$5 M 4F
EFA . S R R S T R R,
JENE A (BOYHT ) MEEE B PG HE S BRI 5 2]
FIAR ARG OB (RIS &, Blh , BRIHFERE
ZRLT 2009 ) o JEZEHERE (deductive reasoning ) JEFE
SELETTHE AT I S5 R AEAA 2 H AR 45
A T2 R DB RS (BRE, BRYT, 5KER
M, 2009) o ME S EFR, HAERE MRFRS]—
M A HEFE T AR, T e 2R U I — P B AR R A A
PSR, PIRM RSP R R X S A 3 T
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B, SRR A HE RIS | I TSR SHIERTSE
Xof U A HE BRI 28 S BRI 75 F1 A A ) 7.0 BEBTL A
FAAEBOR AL, A SOR AR A 23 AR 2 4 B
FRIAH SR BRI LA I T AR ) Al PR i P
E(SHESIRIP

2

DL FE BRSNS R B S AR A R S
[ R VA 94 5 T 2R OC R 1Y RO B AR
WA, HOCHE SAE T I8 A 278 A D Tk
A N B R T B9 5 W] (Xiao, Li, Long, Lei, & Li,
2014) o A, HEFRE S ARG X IS g HERL
AR OC R AT TR, B, 3T oRIRA TR
XX SO A T3 F AT o
2.1 RidRERe

PR R PR DA S A BRI A PR S s
G LRY S Py . s S IE U Sl s oo N e
HEPRAOPR RS LAY ( criterion-shift account ) | Ly
117 ( mental model theory ) LA & D1 IH-HiA 7Y ( bayesian
model ) FFXSZ PR RIS

FRUEFACIIARIIA A, I A 300 5 24 2 ) e
—A[FFETHIWARTE, MM 2E S ik
JENTE CEAT U SR I AN B IEAS AR A e
— B A ERYE PREL (Rips, 2001) o XA
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SR —uhy = ME” , WA BNEE (AT
) EETIEL IS IRAMT M SRy, Rl “—
HElE—skmg” | 45k ¥ LA NT 1
A R R RIS T8 2 15 ET 5 2 T
MESARI) 73—l “TRIEAEE” , R TG E R
(HIE ) NI, S50089K 0 H, WHTHE “5<6,6<10”
REL, IRALEL “5<10” Wassh MEL, HAb a0
“PIRAJERER (AR , IPAIRESTW (458) 7
DUAh F3X A fi] PR IE AT DAGH ok — i A7
ASFESEAR L A SR IO Z AT R R AF . R
BNy, EEEHERR LGS 9 B 2T A A A

WrbndE, WU, AMTFEHE— A WAy s 2
TE A B T FH AR AR A LS i R U Ay W] 5 2
SR IS T AR AESE R ™A . Gl 1 s, FRifE—3k
INIAGN AR, BIIX 43 AT R B R MU SR AR
PR RSB R AR E, RO IX A0SR 3R T
RAIFRIE, — el il A Al (E R R o, (HIf
WA RS IESE A IR SR R, MESEA
R A ] — 2 SR AT R R Y [ A S F
A RO A U VR AR U 2 i A — R
RGO, R T H 4 @R AT (Rotello & Heit,
2009) .

RE—
/) BEER REEM sk
R @ @ I3
BE B
R E 0 {EEE

Johnson-Laird (1994 ) $2 Hi .0 FRAK R 35
BN TR 2R (H A RS R I i,
IR X —Fie, FEHER R, HEERE E e TR
FIEE A ERE A A O — R, g — a2~
KT RTPEM B | 500 AT ARUAEAE 7R o
SEZEI, HERRA I T HRAR Y 1) S AR A i e 2
P& A % (Schaeken, Johnson-laird, & D'Ydewalle,
1996) , 4 AR 4 H 4% “A<CB<CD=B,E=C” ,
FIWr 4518 “D<E” & & IE . R i 4R R
H, #EH D 5 E ZEMCRR, HEHHE A4
“A<B=D<C=E”, “B=D<A<C=E” L) }% “A=B=D<C=E”
G20, YRR IR IRE]E T “D<E”
IR BT , 250 AR, L, miEh “Ira Rl
HEFRER, ARELEZFZMEK” , 45ie “ALr
PR, TERHE N EEL T, fA7E ALk
BREZREZ” W] (P E K5 B R
AERERT ) HILIEARUE I A e 450
R DEERENS I . YETR IR L,
B S5 OR S L, R B A 2 A
P MY AR A B, (H O A E HEER A e nY AR
B, BEAPERE AR AN HERE . AT DO RS A
FFBA RS A G BR AN S AR AT X 53, SCRE

TGN 5 S PR T R — A T R A A
( Khemlani, Barbey, & Johnson-Laird, 2014 )

R NIN Ty b o S ey R i o R 8 O]
VAGAHERRAE D — Ml R PEHE R, AR LEE 00 N RE
A IE 423 H (Rotello & Heit, 2009 ) , 43k 4k
TEOLAAE I AATTRT DA B A T 2R PRI 25
HERR AN AN AR AR B A Y DL S et | i
FEIERZER, & TR— MM TR (Griffiths,
Kemp, & Tenenbaum, 2006 ) .

22 XudFEe

SR RS, BUIEEEIAh, AfT6E
% P RIS [F) 24 B — A A T VPA . AR IR
PEFIEZANGEE (Rips, 2001 ) o MG FRFRIS S FRERL
AP IETENLEI WA, . J5 & (heuristic
processing ) F14rHTid A2 (analytic processing ) (Bago
& De Neys, 2017; Evans & Stanovich, 2013 ) , HHg
R RO o, SRR, TS AR RO T A
1z, R, [HAE I ( Hawkins, Hayes,
& Heit, 2016; Hayes, Heit, & Rotello, 2014 ), UIFj42“Fr
AT EK, BORTREK HE, 1HRE58 "5
BRAY” |, TERIWEIR BRI, IR S &
AR VARG 258 5, PUREEE S 5 RARAT
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T PR 45 1 0 2 A AT RE 2R it B P T A 43
Prid s, DEAIURAERTH IO B 458, ¢
TIa KRG A R AT VR F T HE 3 S AT 7
TEIL, AT B AT 3 27 BT TidsiA) |
ATRGE AR B FR A AGE RS .

BRI P AL A HESETE 30 20 R i e Ao d i
FEMANBT B, AMTTESefein B ey — A B
2, MRS M B o i A BN A T T i AvE
1E, YoM A A R S A A AR AR B
BT, EHELE S i BRI SR, 2R
PTIE FRLS A S PR RS, IR AR
LAY HERE S (Bago & De Neys, 2017; Evans
& Stanovich, 2013 ) o ~FATXGSREEIR U MATE
e g S, A FS Rt B iE h, 7AEw
ATER, “HREHRR, 2T RS
o MR, B A A B 5 L R B ]
7155 K % (Handley, Newstead, & Trippas, 2011 ) ,
PRLHAPAT AU BRI FR A PATSe A AL . St
FRI, ToIRBRIA T FR AL 2 A7 5a g
RIFARANRE 6 36 MBS I A5 al , DRI TR GBS AR
iz1fii*E (Bago & De Neys, 2017 ) o JREGHAIAN,
INTHEA T HERIG B0, B e s nd i i
HEZAVATIVESR, XECPATE R T RS S5y
Fridfe 223, IRABRLES T BT IR Y R
BT A 758 B A T TR AR A5

WU FE BRI TA R P54 U 8 2 RN 28 i PR 34
Tr L i M Aa At R, (2235 2 B A FUS
KA P AL ) 52 e B2 2 TS AH [F] ( Evans, 20125
Rotello & Heit, 2009 ) o HEATIHANHERLA T TE 2 1
MR A S RRAYFENR, PR PR e i R SR EOR ]
T CF BRSBTS T B W i e 2
FRAEARG SR, EE R R T2
WAW, WEHAZMEEY, A EER Y
AW EERSEE ( Hahn, Harris, & Oaksford, 2013 )

3
31 YA AR EA AR R A LS R Y
L EZE R

Rotello F1 Heit (2009 ) 7346 ip 25K 4 156 7]
— i A ARSI A S W S A 2T (Rips, 2001 )
Hodr, S A D MR AR R A 1
R T R 5 550 5 T il 28 A W sl SR 3 2
WHARCE, IR ECNARL, A IEa (Hie

BOmh 1,3,5 BN =52z —) o ok, Hkiz
BRI TS A ORI T4 5 AR E
OVl BeJa, XS L RTHAR I S 1A R
X U AN RN 2R HE R A 5 e A R, AL e IS
PRGSO, TS T AT R 0
ZHEPRAT TR 520 ( Heit & Rotello, 2010) , {HiX
— S5 RN BE T SN VA A 4 B R 2 S
ARFEAE R, B, XX 250, B E
Pt A R ASE 78 1 1] T e b A 7S il 2R A FIL 5 UH 4
MEHOC R, JF AR BARTR M 0 A B 3
FEHSRRL, o, BAE(E - SAR AR S R I 40
S SRR S — AR T R, T S A
TSR <7 135 9 20 45 T AR B A DN T 4385 B U8
IJ—:"o

WA 2 firzs, TESAES S A IS AY b 3 20 s
ZAAFAE R ARMERI AN 5 TR L, A3
A i L G Ry SR TR S, AR PSRBT
AR5 AT T 2R HE R Wb S L U A A3 o
S B SR AR S B R R I 4
IV ZEHE A T AR, ME— 0 22 55 T4 iy
BrdfE, DRSO T VRGBS i S B EA A TRA
AR AL A

RS

kG

T

A AR )

2

SR ERAIE T e IR, AE N AZ 45008 8 U 0 43
BRE RIE 2T 4t 1) S I T 1R AR A O ki
X A2 AR RS, 156 I PR A AR X A )
X T e DI fEE S ( Waltz et al., 2004 ) . 7EE
TTEUE AR S5 0, TCie a9 RN 2 Ak 4
57 0 B 499 TF B 43 (late positive component, LPC )
PR B, T ERHERA DG ERP BH5E 1 [R]
FEA BRI IE 59155 % ( Chen et al., 2007; Li, Luo,
Cao, & Li, 2009 ) o AT LIERSE A EsR A b
AT 2 J5 A T R 3l T3 B PR AR A T A A8
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¥, Malaia, Tommerdahl #1 McKee (2015) %3k #%
RAE “HEIER” , “WERIERRT ,  CRIREERR
“HERRT DU T RE R, HE
XS U= 2 A SR 2364 A 200 ST DT %) A ek A ]
P, SEIGEE IR R B SRS VA g R 7
AR FIRTESAAAE 35 19 BERP BB IR 225, <2
R 799 SESEHERLE T [ — AR T R A
A3 0T A GRS S SRR ) e o B o
RIL, BIRIAMI R TAES S, MR FBm2:
SEFHEURGI AL S A RROE I IX R s, H
TERVR I, S 24 R 28 4 B TS Sl e SU) ik [X 1
FETERS , JF B ICIS AT Al BRI 27 A0 A X 1)
WG B ST SO T8RS A G, M O ik
DX AR DU 4 5 23 [l BN T . B TR RE A
F£ A% ( Marinsek, Turner, Gazzaniga, & Miller, 2014;
Turner, Marinsek, Ryhal, & Miller, 2015 ) ., 1B PIFh
HEFHIE 3T BEAATE 53V 1 DX A7 B s A B )
25, HSEPR LN BRI AR E R, =&
AR AT RESH A AH R 28 Al
3.2 A S SR HER AN T 5

Rotello il Heit (2009 ) KX {28 A7 8% fim i) 15
BN (R W Ry T A B s A R SO ) s X
Syiig, X LETCR A SN E SN HE
3, AL HERY R R B T AR, T
B s RR e S R P i S N s R B N |
T ATE WA S T IR AR ], X AR
FAAEAR S AL v IS 94 R 28 bR HEAS [ —
A —E FIL, B 52 RE T B R
PAAEAE SRR AR oA GO0, R A S A
WX HIWRIETF o2 5
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AR, L RS TR S IR ) R RE LA AF
TR, PR, BFFEE XA e {5 S R AR R LAt
ST T HA A WA B ) A (S S R TR
g 3 frzR, WAEERE 7o B R e R
HAHICHR P —2 CRRE) 7, TR X
MEFESP IR T i R R, H,
B AR AR L, A R R O A R A 12
HeFE 2R TR R — e 2R YRR
R, AR AR 4EEE EIA—E, AT
HEPE SHTRECR A G, SR EE B I IR G R
Xof i AR B W, AR BRI BRI A Bk
TZEHN WS X o PTG AR BE SR AR . A B TSR
FRUERATE] . VAN FNTE CEAE PR A28 B2 A A AT i s ke
FEFIWRUE R RE [, v, (A 2 T i 2
Pk, WEEPUEh RIS, EITP LR,
FH T U9 90 R 28 0 P T b oA R 30 BE AN Tm] i ELAE —
AYERE BT BB FUAE D) — N BRI L
YRR SRR U G R R R W vER 1 (B R
) LR, JF H T % EbRAER 22 L. Rotello
Fl Heit (2009 ) [AIFEZ SRR B BLDIN 57
AT, R I e GRS AR - MBI S PR
TEOL, WD, AHIG T RLE(E SRR, 4
5 RIS TR P R4 B 47 b A o U 40 i 25 4 2L
MIEFR, SR T IAGNHERE 5 i 2 s TN
562 AH R AL o

Parsons Al Osherson (2001 ) & {5 £ Hh &
IRAE L3R DX B () IH AN HE BN [R] 55 T 2R
AH G A DA 2 S 30 B S %) A 3k D 0 £ 8 35
Goel 5 (1997 ) KM PET HARMFFE TGN HERL 5 e 2
Y 22 5 R IR A BEGE T A g L A
€11 Iy ) 1) S 1 Y P s 2 2 L R o
DX ZER T W], I Has R B el 2 T g
PR, TH AR FHURN U 48 H BRAE A DXl i i X1 43
R AP A3 TR AN [A] A T FR AR AL 1 HIE
o UEAh, HEATECF A AN & I 22 M A
i ( DLPFC ) #3i% ( Liang, Jia, Taatgen, Zhong, & Li,
2014 ) , DAV S HE A 5T ) B 22 % I 451
( VMPFC) 3% ( Goel & Dolan, 2003 )

AR RIS A5 27 2 IMRI ST 1Y 526,
H MR A5 1 DX35 3l1 9 25 5745 &) 52 AN T 1) B 4%
I E I FENA, R ) 5 LA B R it 25 e A %
SRR E FER I 7 A AR FZ 0 (Long et al,
2015) o WeAh, FEBEATAIRIHERLN AT REAFAER)
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AE R ARE” (R = (e + BReR )
12) S UASRN EHE . PERAH AR AN B 2
SRR D R G XA R R 25 5, I 24 IMRT
TF 5% G 1 0 DA U0 490 i 280 i 228 9 B %) I X 38 T A
A2 52 A e 25 ( Windmann & Hill,
2014 ) .

33 AR =] hE?
AR A T

AR, RAGI RIS LT LR R S T
2N 2RI A T MBS S RE (R4 2012;
Tsujii, Okada, & Watanabe, 2010 ) , {E.XF B FE 38
(1) J5 56t AR (B T o 8L 2 3 A A 353 TA AT 1)
S, A AL RS 0 SRR T A A
AT, (AR P A R B AT R B4
Peom S RGBS 1 e 518 2 8% ( Evans
& Stanovich, 2013) . Kk, —SEHF5EH AN Had
PRSI DU T ANt PR SR HE B S R), TR
i XL FEHE (Keren & Schul, 2009; Kruglanski &
Gigerenzer, 2011 ) .

AR, PR WFSE 43 i 2L 47 R S5 . ERP.
PET LA ¢ fMRI %5 B Bt B NS FR g 41t
B SR, (A PR LS RS B R W, It
Ah, XPAEE AR IR, B8R AT fE
FETESE =IO A AL RE S T 1 Hh I AR Vit 28 0 244
RGN R A 2E R iz AL
A ARG H AL 2 R SR B A A AL RS ) o i
THEFIIS A ZREE, TGN RTE S0 PR 45 H A
FEGIIATIRAFAE R AT, T, 7B RIA G HEEL A
FRRZ A B e e M m et e, (B
IR A AN sS55I 94 DA K 52 )4 B S i 1A A 4
PRAT 55 H1 K BUAT 2 BRI X A7 e B 3805 ( Yang et
al,, 2009 ) ; SRAITGRL = BOSHERUT 55 A B S
R R RO AR S, SRR A S =B
VO FE RN LI M A 3 5 U 2 A AR R Mg X 4 v
FELEATI | R S22 BRI X, I A & BA 2 R AN
X ol T 305 . HbAh, Knauff, Fangmeier, Ruff Fl
Johnson-laird (2003 ) AYBFFEH I A B 1 s SEHERAE
AT X (3G o PRI, FE PR BRE X35 1
ZAEFIISAL (AR S R R R
&, MTEAAHERAL A2 bE — BOSHERE | YUl —Bhe
WSRO ) HARSMEEA—ENL T, BEhfs
U 94 158 28 A B D 550 o X A 7 4 5 D L e 2
FPE (B#RES | 2009; von Sydow, 2017 ) . AL

SRR CNAPILE

WHDSGT RS T g 435I T — S BR
58 sl DR AR L) 5 36T AR A DG 1R 40
R AT R T2 ) i B AL (i e F R A
AR AN T A, i LAE S B T 32
MR I SN A 0 T U B 1 U 0 2
TR 5 O L A AR BRI N T 22
5 (HREE,2012) o

4

I 4 R R IR B — e iy e, R e A
HEE R S YA T T sk R, {E SRR ) T
PEAEE—E MR, SR —Fh el oA MR v 2
MR AR BRI R AR BT A H S5 1e B 2
RaniRaide w e, AL URNE, MG T2
BRSO R . RIS L R4 e
AR TR B L AN HERA 5 AR B O, JERT R,
A9 S SR AN 2 e AR, N A TR
AN TR . FEARBGE I ] LA 1 A TR
K

(1) ZEEMSGHOMEARTB, HRAtE T HEny
SCUEAFFEIESE . ERP, MR 55 T Be 34 DA 72 WA B Xt
HEHE R TP BT S T ST, ARSRAIFSE Fhaf v R
B Z Iy st 77k, W ERP BP 45434t . MRI 1)
e T B DL SO A i K- i o2 T B (2RI
SKREIE , Je AL, 2016) , ShiE— DB IEHERISE R
156 R FRIR B SR 22 G 38 A B BR e AR R B 1L
EEVIBES

(2) CUEHMEH AR IR ST . AR Ia 90 53
2R T IA— I Tk R, A A PR ERIE AN TE
IR SCHE R A ) TR R 22 e AH, i
SRR R S TR AN T #2, IRATE
BERIAHN T B2 5, PR E R N AE 5
[l IR REZE S HEEEVE S GO Tt e,
T LR NGRS 5IFFE O — & iy TR, LA
T2 T HE PR A A I8 5 T L 2 U 98 4 0 i 5 4
AR R o TR X Y 25 [a) 25 57, AEAE 20 T 4
B4 s [A) gE AR (0] B3 ( Hawkins, Mittner, Forstmann, &
Heathcote, 2017 ) .

(3) I8/ HE B B IR T S R 2R 52
TR HE A 5T 475 B 22 WA R N 25 i 2 1)
R A AE— Pl R Aar U, i DL
A O U R A e T, N AR
& HE A TH IS i A g, Az E 4
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Abstract Reasoning is a kind of cognitive process related to high-level thinking activities. People can evaluate the relationship between the premise
and the conclusion through different reasoning processes. In the psychological field, inductive reasoning and deductive reasoning are two principal
aspects of reasoning. The process of launching new specific conclusions according to general principles is called deductive reasoning. Inversely,
inductive reasoning is the activity of thinking that induces general rules from specific things or phenomena. Existing studies focus on the nature and
characteristics of the two types of reasoning, but only a few articles discuss the underlying cognitive mechanism and the relationship between them.
However, it is undeniable that the relationship between inductive reasoning and deductive reasoning has become a key issue in the field of reasoning
psychology. There are several theories meant to reveal the relationship between inductive and deductive reasoning. For example, “single-process
theory” supports that inductive reasoning and deductive reasoning share the same cognitive process. “One-dimension signal detection model” is
constructed based on this theory. ++According to this model, deductive reasoning requires more support than inductive reasoning in the strength of
evidence, which results in higher judgment standard of deductive reasoning compared to inductive reasoning. Therefore, the only difference between
induction and deduction is reaction criteria. The opposing view comes from the “dual-process theory”, which holds that inductive reasoning and
deductive reasoning are two differently cognitive processes. Studies of cognitive neurophysiology, which provide strong evidence for this theory, have
found that activation of brain regions is not exactly the same in the two reasoning processes, and the two kinds of reasoning are differently affected
by heuristic and analysis processes. More specifically, Induction and deduction are both influenced by the two cognitive mechanisms of analysis and
heuristic processes, but the proportion is different: inductive judgment is more likely to be affected by the fast heuristic process. On the contrary,
deductive judgment is more likely to be affected by the analysis process which is a more cautious, and usually a more accurate reasoning. The “two-
dimensional signal detection model”, which supports the dual process theory, holds that the difference between the two kinds of reasoning is the
relative weight of similarity and logicality, which reflected in the slope of the judgment standard. That is, deductive reasoning emphasizes the logic
angle in a higher degree and has slower slope in decision boundary than inductive reasoning. Compared with the one-dimensional signal detection
model, the two-dimensional signal detection model allows different judgments (i.e. hit rates) of the accuracy of inductive and deductive reasoning,
regardless of the change of standard. To some extent, the two-dimensional signal detection model can better explain the relationship between inductive
reasoning and deductive reasoning.

Based on the comprehensive analysis of previous studies, we summarize the theories and mechanism about the relationship of inductive and
deductive reasoning, and try to put forward our own viewpoints. We found that current ERP and pathological studies tended to support the single-
process theory. However, other investigators who do fMRI-based or PET-based studies are more likely to verify the dual-process theory. Future
research can focus on the time course of reasoning and use new paradigms to analyze the similarities and differences between the inductive reasoning
and deductive reasoning. What’s more, different research methods, such as time-frequency analysis method and molecular technique, should be taken
in order to provide more convincing evidence for these theories.

Key words inductive reasoning, deductive reasoning, single process theory, dual process theory



