2013, Vol. 21, No. 9, 1629-1642
Advances in Psychological Science DOI: 10.3724/SP.J.1042.2013.01629

HUUR Bt ML I AR . R B fMRI fF 5 EYIER

( ; ( ), 400715)

I BT R AR AR A B AR AR T IR Ao M R R oG 2 AL B AT BE R G, ATA R S A
X RF RBERI ., MEHRAARLEF QRIBT A 6 A s Fedd BHE, T H £ 205 AIE54 GKT fe
CQT SE XA MIMIAITH. CHARAERET M H-T F T o iX s R 5 $hAT I %] i A2 49 I K A2 HR IR o 89 A A A,
{8 F X 2k i K45 5 $AT RN, F2 0 A ERE RN, RRFFR IR ERPUTIE S A2 R IB LT
Ngm g, ZRMNGLICRIE Fo IR RS 75 @ T RN LK. FEB T BRI RGP ZHE 8, e
KGR M E T k.

3R, M, fMRI

B845; B849
1 38 :
“ " (Spence et al., _ '
2004) (Sip, Roepstorff,
' McGregor, & Frith, 2008) .
' (Derksen, 2012)
Abe (2009)
(Lachmann & Bergstrom, 2004),
, Vrij '
(2000) ,
. (Gamer, Verschuere, Crombez, &
Vrij (2004)
Vossel, 2008)
(Press, 2003)
(Event Related Potential, ERP) ,
: 2012-09-07
* ( 31170983); '
211 ( ( :
NSKD08002) Guilty Knowledge Test, GKT),

, E-mail: zhanggl @swu.edu.cn )

1629



21

1630
P300 ,
, ERP
(Abe, 2011),
(fMRI, Functional Magnetic Resonance

Imaging) :

(Abe, 2011),

fMRI
ERP ,

)

(Langleben et al.,
2002; Lee et al., 2002; Spence et al., 2001),

)

(Spence, 2004) ,

(Browndyke et al., 2008; Lee et al., 2005; Liang et
al., 2012) (Abeet a., 2008; Bhatt et
al., 2009; Fullam, McKie, & Dolan, 2009; Ganis,
Morris, & Kosslyn, 2009; Ito et a., 2011; Kaylor-
Hughes et a., 2011; Lee et a., 2009; Nunez, Casey,
Egner, Hare, & Hirsch, 2005; Spence et a., 2004;
Spence, Kaylor-Hughes, Brook, Lankappa, &
Wilkinson, 2008)

(Baumgartner,
Fischbacher, Felerabend, Lutz, & Fehr, 2009; Bhatt,
Lohrenz, Camerer, & Montague, 2010; Greene &
Paxton, 2009; Kireev, Korotkov, & Medvedev, 2012;
Sip et a., 2012; Spence, Kaylor-Hughes, Farrow, &
Wilkinson, 2008),

) ’

GKT  CQT (Control Question Test)

(Davatzikos et al., 2005; Kozel,

Johnson, et al., 2009; Kozel et al., 2005; Kozel,
Laken, et al., 2009; Kozel, Padgett, & George, 2004;
Kozel, Revell, et a., 2004; Langleben, 2008;
Langleben et al., 2005; Nose, Murai, & Taira,
2009)

2 EFWRIK

21 HRIRHLHIFA R
fMRI ,

2.1.1 ‘REILIZHRGER

(Leeetal.,
2002) ,

Lee (2002) fMRI



9 : fMRI 1631

(Abe et al., 2008)
(Lee et al., 2009)

(Lee et ., 2005),
(Browndyke et al., 2008), (Ito et al., 2011)
(Lee, Lee, Raine, & Chan,
, 2010)
(Liang et al., 2012) ,

- (Bhatt et al., 2009)

’

’ ’

fMRI ( )

212 MEHIRRMEER
(Spence et
, al., 2001) (Spence et al., 2004)
(Nunez et al., 2005)
, (Ganis et al., 2009)
; (

: ) ( )
(
), :
, ( ) :
( ), :
( ) (Nunez et al., 2005)
) (Fullam et al.,

2009; Kaylor-Hughes et al., 2011),

, PPl (Psychopathic
Personality Inventory) 5 —_—

«C ) : :
( ) (Fullam et al., 2009) , Spence (2008)



1632 21
, Baumgartner (2009)
(Economic trust game),
) ; Kireev (2012)
: , / " ,
; Sip (2012) ,
213 #HSBRETHERXHKEER : ,
(Vrij, 2000, 2004), ,
22 WiRHR
, , 221 GKT3ER
GKT CIT (Concealed Information Test),
(Kireev et a., 2012)
, (Ben-Shakhar & Elaad, 2003)
, GKT
, (Oddball task) , GKT
, , (Probe)
: : ¢ )

(Spence,
Kaylor-Hughes, Farrow, et al., 2008),

(Irrelevant)

, (Target)

(Ganis, Rosenfeld, Meixner, Kievit, &
Schendan, 2011; Rosenfeld, Biroschak, & Furedy,
2006) GKT



fMRI 1633

GKT ERP
(Winograd & Rosenfeld, 2011), Langleben
(2002) GKT fMRI

(ACC)
(SFC, superior frontal cortex)
, fMRI

, GKT ,
(Ben-Shakhar &
Elaad, 2003),
, (Christ,
van Essen, Watson, Brubaker, & McDermott, 2009)
, GKT
, GKT
, Langleben (2002)

(Davatzikos et al., 2005;
Langleben et al., 2005; Luan Phan et al., 2005);
GKT

GKT

(Gamer, Klimecki,
Bauermann, Stoeter, & Vossel, 2012),
( ) (Furedy, 1986;
Gamer et al., 2012) ,
(lateral ventral prefrontal cortex, VLPF)
, (Nose et

al., 2009) , GKT

(Hakun et

al., 2009; Langleben et al., 2005)
fMRI

(Gamer, Bauermann,

Stoeter, & Vossel, 2007; Gamer et al., 2012)
Ganis (2011) ERP

Soskins, Bosh, & Ryan, 2004) ,

, fMRI

(Rosenfeld,

222 COQTER
CQT (Comparsion Question Test
Question Test)
cQr ,

Control

(Wolpe, Foster,
& Langleben, 2005)
CQT Koz,

Revell  (2004) 10

, Kozel, Revell  (2004)

(Kozel, Padgett, et al., 2004),
(Kozel et al., 2005; Kozel, Laken, et al.,
2009),
(Kozel, Johnson, et al., 2009)

Kozel , Mohamed (2006)



1634 21

cQT : , ,
i ” “ ” (Spence et al.,
, 2004)
, 90% , (Abe, 2009, 2011; Christ et a., 2009; Gombos, 2006;
33% (Kozel, Johnson, et al., 2009) Hughes et a., 2005; Langleben, 2008; Spence, 2004,
,GKT CQT 2008; Spence et al., 2004)
fMRI
CQT )
, , Sip (2008)
, GKT
, GKT :
cQTr ,
(Wolpe et a., 2005); , GKT ,
. coT “ »
cQT , ,
, GKT ,
( )
GKT ,
3 BEEAEMRBEELER
, fMRI Sip  (2008)
) , Sip  (2012)

, (subgenual ACC)
3.1 ERIREYHRZHLEH

Baumgartner  (2009)
) , , ACC



fMRI 1635

Bhatt  (2010)

3.2 fMRI 8y B BB SR

fMRI

90% (Kozel et al., 2005;
Kozel, Laken, et al., 2009),

(Kozel, Johnson, et al., 2009)
(Gamer et

al., 2012; Nose et al., 2009),

80% (Nose et al., 2009)

4 EEMRBEESREKNREBE

4.1 HEREIFREEER
fMRI

(Bles & Haynes, 2008;
Sip et al., 2008; Spence et al., 2004),
(Bles & Haynes, 2008; Sip et al., 2008;
Spence, 2008; Spence et al., 2004),
(Bles &
Haynes, 2008; Sip et al., 2008; Spence et al., 2004);
(Bles & Haynes, 2008; Langleben,
2008; Sip et al., 2008),
(Abe, 2011; Bles & Haynes, 2008;
Spence et a., 2004; Spence & Kaylor-Hughes, 2008;
Wolpe et al., 2005),
(Abe, 2011; Bles & Haynes, 2008;

Langleben, 2008; Sip et al., 2008; Spence et al.,
2004; Spence & Kaylor-Hughes, 2008; Wolpe et al.,
2005),

(Bles & Haynes, 2008; Langleben, 2008;
Spence et al., 2004; Spence & Kaylor-Hughes, 2008;
Wolpe et al., 2005)

411 HIRMFIAREAL 2L S @
D

Fullam  (2009)

PPI M.A.Bhatt (2010)

Greene  (2009) ,

Abe (2011) ,
D2

/
(Cervenka, Gustavsson,
Halldin, & Farde, 2010; Egerton et al., 2010; Huang
et al., 2006; Reeves et al., 2007) ,

(Abe, 2011), ,

)

GKT ,
(Gamer et al., 2012; Nose et al.,



1636 21
2009) ,
, Fang, Liu  Shen (2003)
, (2008) ERP
(Gamer et al., 2012) ,
, (2013) ERP ,
(Downar, Crawley, Mikulis, & Davis, ,
2000, 2001), ,
(Blasi et al., 2006; ,
Dove, Manly, Epstein, & Owen, 2008; Lie, Specht, ERP
Marshall, & Fink, 2006; Ridderinkhof, van den ,
Wildenberg, Segalowitz, & Carter, 2004) ,
(Nose et al.,
2009) , 4.1.2 fMRI MR 3 IR 8 FiR
, fMRI
, fMRI ,
90% (Davatzikos et al., 2005;
3 Kozel et al., 2005; Kozel, Laken, et al., 2009;
, Langleben et al., 2005; Nose et al., 2009),
, (Kozel, Johnson, et al., 2009) ,
fMRI
(Sip et a., , ,
2008) " , )
(Bles & Haynes, 2008; Sip et al.,
2008) , Sip (2008)

(4)

(Sip et al., 2008)



fMRI 1637

42 KREMREBE
421 EIR4ERAYIHZEM KN A

(Adelstein et al., 2011; Canli &
Amin, 2002; de Young & Gray, 2009),

(rest-state functional connecitivity,
RSFC)

RSFC
(Adelstein et a., 2011; Cox et al., 2010),
(Di Martino et al., 2009),
(Cox et al., 2010), (Hampson, Driesen,
Skudlarski, Gore, & Constable, 2006),
(Ystad, Eichele, Lundervold, & Lundervold, 2010),
(Hoptman et al., 2010)
(Andrews-Hannaet a., 2007) RSFC
(Allemand,
Zimprich, & Hendriks, 2008; John, Naumann, &
Soto, 2008; Shehzad et al., 2009; van Dijk et al.,
2010; Zuo et al., 2010),
RSFC ,
RSFC

4.2.2 1B1ZIR 5 B 18 2 B A K K

(Abe, 2011; Vrij, 2000)

Bles Haynes (2008)

(MTL, medial temporal lobule)

(Squire, Clark, & Bayley, 2004; Squire &
Zola-Morgan, 1991) Messinger, Squire, Zola
Albright (2005) ,

’ ’

, (inferior temporal, IT)

( )

Daselaar (2006)
MTL ,

MTL (PMTL, posterior MTL)

Kirwan, Shrager
Squire (2009)
Daselaar
, MTL

(2006)

MTL ,
, MTL
(Eichenbaum, 2004,
Moscovitch, 1995; Squire, Stark, & Clark, 2004),

pPMTL

423 BMIRERITHATH BB IIE R

(Spence, 2008), ,
fMRI



1638

21

424 HRIRLE R T AL B R A

2009),

, fMRI

B, SRPCHK. (2013). P TR B AN AR DA G e 22 L
I ERPWF5X. 0 ZF1 4%, 36, 61-66.

MR, PR, (2008). MK AT 55 H 45 LR ) FN 2B
L PR, 40, 693-700.

HALR. (2009). AF4. Lig: &AL,

Abe, N. (2009). The neurobiology of deception: Evidence
from neuroimaging and loss-of-function studies. Current
Opinion in Neurology, 22, 594-600.

Abe, N. (2011). How the Brain Shapes Deception. The
Neuroscientist, 17, 560-574.

Abe, N., Okuda, J., Suzuki, M., Sasaki, H., Matsuda, T.,
Mori, E.,... Fujii, T. (2008). Neura correlates of true
memory, false memory, and deception. Cerebral Cortex,
18, 2811-2819.

Adelstein, J. S., Shehzad, Z., Mennes, M., DeYoung, C. G,
Zuo, X. -N., Kelly, C.,... Castellanos, F. X. (2011).
Personality is reflected in the brain's intrinsic functional
architecture. Plos One, 6, e27633.

Allemand, M., Zimprich, D., & Hendriks, A. (2008). Age

differences in five personality domains across the life span.

Developmental Psychology, 44, 758-770.

Andrews-Hanna, J. R., Snyder, A. Z., Vincent, J. L., Lustig,
C., Head, D., Raichle, M. E., & Buckner, R. L. (2007).
Disruption of large-scale brain systems in advanced aging.
Neuron, 56, 924-935.

Baumgartner, T., Fischbacher, U., Feierabend, A., Lutz, K.,
& Fehr, E. (2009). The neura circuitry of a broken

promise. Neuron, 64, 756—770.

Ben-Shakhar, G, & Elaad, E. (2003). The validity of
psychophysiological detection of information with the
Guilty Knowledge Test: A meta-analytic review. Journal
of Applied Psychology, 88, 131-151.

Bhatt, M. A., Lohrenz, T., Camerer, C. F., & Montague, P. R.
(2010). Neural signatures of strategic types in a
two-person bargaining game. Proceedings of the National
Academy of Sciences of the United States of America, 107,
19720-19725.

Bhatt, S., Mbwana, J., Adeyemo, A., Sawyer, A., Hailu, A.,
& van Meter, J. (2009). Lying about facial recognition: An
fMRI study. Brain and Cognition, 69, 382—-390.

Blasi, G, Goldberg, T. E., Weickert, T., Das, S., Kohn, P,
Zoltick, B.,.. Mattay, V. S. (2006). Brain regions
underlying response inhibition and interference
monitoring and suppression. European Journal of
Neuroscience, 23, 1658—-1664.

Bles, M., & Haynes, J. D. (2008). Detecting concealed
information using brain-imaging technology. Neurocase,
14, 82-92.

Browndyke, J. N., Paskavitz, J., Sweet, L. H., Cohen, R. A,
Tucker, K. A., Welsh-Bohmer, K. A.,... Schmechel, D. E.
(2008). Neuroanatomical correlates of malingered memory
impairment: Event-related fMRI of deception on a
recognition memory task. Brain Injury, 22, 481-489.

Canli, T., & Amin, Z. (2002). Neuroimaging of emotion and
personality: Scientific evidence and ethical considerations.
Brain and Cognition, 50, 414-431.

Cervenka, S., Gustavsson, J. P, Halldin, C., & Farde, L.
(2010). Association between striatal and extrastriatal
dopamine D2-receptor binding and social desirability.
Neuroimage, 50, 323-328.

Christ, S. E., van Essen, D. C., Watson, J. M., Brubaker, L.
E., & McDermott, K. B. (2009). The contributions of
prefrontal cortex and executive control to deception:
Evidence from  activation likelihood  estimate
meta-analyses. Cerebral Cortex, 19, 1557-1566.

Cox, C. L., Gotimer, K., Roy, A. K., Castellanos, F. X.,
Milham, M. P, & Kelly, C. (2010). Your resting brain
CAREs about your risky behavior. Plos One, 5, €12296.

Daselaar, S. M., Fleck, M. S., Prince, S. E., & Cabeza, R.
(2006). The medial temporal lobe distinguishes old from
new independently of consciousness. Journal of
Neuroscience, 26, 5835-5839.

Davatzikos, C., Ruparel, K., Fan, Y., Shen, D. G, Acharyya,
M., Loughead, J. W.,... Langleben, D. D. (2005).
Classifying spatial patterns of brain activity with machine
learning methods: Application to lie detection.
Neurolmage, 28, 663-668.



fMRI 1639

Derksen, M. (2012). Control and resistance in the
psychology of lying. Theory & Psychology, 22, 196-212.
de Young, C. G, & Gray, J. R. (2009). Personality
neuroscience: Explaining individual differences in affect,
behaviour and cognition (pp. 323-346). New York:

Cambridge University.

Di Martino, A., Shehzad, Z., Kelly, C., Roy, A., Gee, D.,
uddin, L.,... Milham, M. (2009). Relationship between
cingulo-insular functional connectivity and autistic traits
in neurotypical adults. American Journal of Psychiatry,
166, 891-899.

Dove, A., Manly, T., Epstein, R., & Owen, A. M. (2008). The
engagement of mid-ventrolateral prefrontal cortex and
posterior brain regions in intentional cognitive activity.
Human Brain Mapping, 29, 107-119.

Downar, J., Crawley, A. P, Mikulis, D. J., & Davis, K. D.
(2000). A multimodal cortical network for the detection of
changes in the sensory environment. Nature Neuroscience,
3, 277-283.

Downar, J., Crawley, A. P, Mikulis, D. J., & Davis, K. D.
(2001). The effect of task relevance on the cortical
response to changes in visual and auditory stimuli: An
event-related fMRI study. Neuroimage, 14, 1256-1267.

Egerton, A., Rees, E., Bose, S. K., Lappin, J. M., Stokes, P.
R., Turkheimer, F. E., & Reeves, S. J. (2010). Truth, lies
or self-deception? Striatal Dy3 receptor availability
predicts individual differences in socia conformity.
Neuroimage, 53, 777-781.

Eichenbaum, H. (2004). Hippocampus: Cognitive processes
and neural representations that underlie declarative
memory. Neuron, 44, 109-120.

Fang, F., Liu, Y. T., & Shen, Z. (2003). Lie detection with
contingent negative variation. International Journal of
Psychophysiology, 50, 247—255.

Fullam, R. S., McKie, S, & Dolan, M. C. (2009).
Psychopathic traits and deception: Functional magnetic
resonance imaging study. The British Journal of
Psychiatry, 194, 229-235.

Furedy, J. J. (1986). Lie detection as psychophysiological
differentiation: Some fine lines (pp. 683—701). New York:
Guilford.

Gamer, M., Bauermann, T., Stoeter, P., & Vossel, G. (2007).
Covariations among fMRI, skin conductance, and
behavioral data during processing of concealed
information. Human Brain Mapping, 28, 1287-1301.

Gamer, M., Klimecki, O., Bauermann, T., Stoeter, P, &
Vossel, G. (2012). fMRI-activation patterns in the

concealed

memory-related effects. Social Cognitive and Affective

Neuroscience, 7, 506-515.

detection  of information rely on

Gamer, M., Verschuere, B., Crombez, G, & Vossel, G. (2008).
Combining physiological measures in the detection of
concealed information. Physiology & Behavior, 95,
333-340.

Ganis, G, Morris, R. R., & Kosslyn, S. M. (2009). Neural
processes underlying self-and other-related lies: An
individual difference approach using fMRI. Social
Neuroscience, 4, 539-553.

Ganis, G.,, Rosenfeld, J. P, Meixner, J., Kievit, R. A., &
Schendan, H. E. (2011). Lying in the scanner: Covert
countermeasures disrupt deception detection by functional
magnetic resonance imaging. Neurolmage, 55, 312-319.

Gombos, V. A. (2006). The cognition of deception: The role
of executive processes in producing lies. Genetic, Social,
and General Psychology Monographs, 132, 197-214.

Greene, J. D., & Paxton, J. M. (2009). Patterns of neural
activity associated with honest and dishonest moral
decisions. Proceedings of the National Academy of
Sciences of the United States of America, 106,
12506-12511.

Hakun, J. G, Ruparel, K., Seelig, D., Busch, E., Loughead, J.
W., Gur, R. C., & Langleben, D. D. (2009). Towards
clinical trials of lie detection with fMRI. Social
Neuroscience, 4, 518-527.

Hampson, M., Driesen, N. R., Skudlarski, P., Gore, J. C., &
Constable, R. T. (2006). Brain connectivity related to
working memory performance. Journal of Neuroscience,
26, 13338-13343.

Hoptman, M. J., D'Angelo, D., Catalano, D., Mauro, C. J,,
Shehzad, Z. E., Kelly, A. C.,... Milham, M. P. (2010).
Amygdalofrontal
aggression in schizophrenia. Schizophrenia Bulletin, 36,
1020-1028.

Huang, C. L., Yang, Y. K., Chu,C. L., Lee I.H., Yeh, T. L.,
Chen, P. S,, & Chiu, N. T. (2006). The association between
the Lie scale of the Maudsley personality inventory and

functional disconnectivity  and

striatal dopamine D,/D3 receptor availability of healthy
Chinese community subjects. European Psychiatry, 21,
62—65.

Hughes, C. J,, Farrow, T. F. D., Hopwood, M. C., Pratt, A.,
Hunter, M. D., & Spence, S. A. (2005). Recent
developments in deception research. Current Psychiatry
Reviews, 1, 273-279.

Ito, A., Abe, N., Fujii, T., Ueno, A., Koseki, Y., Hashimoto,
R.,... Mori, E. (2011). The role of the dorsolateral
prefrontal cortex in deception when remembering neutral
and emotional events. Neuroscience Research, 69,
121-128.

John, O. P, Naumann, L. P, & Soto, C. J. (2008). Paradigm
shift to the integrative Big Five trait taxonomy: History,



1640

21

measurement, and conceptual issues. New York: Guilford.

Kaylor-Hughes, C. J., Lankappa, S. T., Fung, R,
Hope-Urwin, A. E., Wilkinson, I. D., & Spence, S. A.
(2011). The functional anatomical distinction between
truth telling and deception is preserved among people with
schizophrenia. Criminal Behaviour and Mental Health, 21,
8-20.

Kireev, M., Korotkov, A., & Medvedev, S. (2012).
Functional magnetic resonance study of deliberate
deception. Human Physiology, 38, 32—39.

Kirwan, C. B., Shrager, Y., & Squire, L. R. (2009). Medial
temporal lobe activity can distinguish between old and
new stimuli independently of overt behavioral choice.
Proceedings of the National Academy of Sciences, 106,
14617-14621.

Kozel, F. A., Johnson, K. A., Grenesko, E. L., Laken, S. J.,
Kose, S, Lu, X.,... George, M. S. (2009). Functional MRI
Detection of Deception After Committing a Mock
Sabotage Crime. Journal of Forensic Sciences, 54,
220-231.

Kozel, F. A., Johnson, K. A., Mu, Q., Grenesko, E. L., Laken,
S. J., & George, M. S. (2005). Detecting deception using
functional magnetic resonance imaging. Biological
Psychiatry, 58, 605-613.

Kozel, F. A., Laken, S. J., Johnson, K. A., Boren, B., Mapes,
K. S, Morgan, P. S., & George, M. S. (2009). Replication
of functional MRI detection of deception. The Open
Forensic Science Journal, 2, 6-11.

Kozel, F. A., Padgett, T. M., & George, M. S. (2004). A
replication study of the neural correlates of deception.
Behavioral Neuroscience, 118, 852—-856.

Kozel, F. A., Revell, L. J., Lorberbaum, J. P, Shastri, A.,
Elhai, J. D., Horner, M. D.,... George, M. S. (2004). A
pilot study of functional magnetic resonance imaging
brain correlates of deception in healthy young men.
Journal of Neuropsychiatry and Clinical Neurosciences,
16, 295-305.

Lachmann, M., & Bergstrom, C. T. (2004). The disadvantage
of combinatorial communication. Proceedings of the
Royal Society of London. Series B: Biological Sciences,
271, 2337-2343.

Langleben, D. D. (2008). Detection of deception with fMRI:
Are we there yet? Legal and Criminological Psychology,
13, 1-9.

Langleben, D. D., Loughead, J. W., Bilker, W. B., Ruparel,
K., Childress, A. R., Busch, S. I., & Gur, R. C. (2005).
Telling truth from lie in individual subjects with fast
event-related fMRI. Human Brain Mapping, 26, 262-272.

Langleben, D. D., Schroeder, L., Maldjian, J. A., Gur, R. C,,
McDonald, S., Ragland, J. D.,... Childress, A. R. (2002).

simulated
event-related functional magnetic resonance study.
Neurolmage, 15, 727-732.

Lee T. M. C., Au, R. K. C,, Liu, H. L., Ting, K., Huang, C.
M., & Chan, C. C. H. (2009). Are errors differentiable
from deceptive responses when feigning memory

Brain activity during deception:  An

impairment? An fMRI study. Brain and Cognition, 69,
406-412.

Lee, T. M. C., Lee, T. M. Y., Raine, A., & Chan, C. C. H.
(2010). Lying about the valence of affective pictures: An
fMRI study. Plos One, 5, €12291.

Lee, T. M. C., Liu, H. -L., Tan, L. -H., Chan, C. C. H,,
Mahankali, S., Feng, C. -M.,... Gao, J. -H. (2002). Lie
detection by functional magnetic resonance imaging.
Human Brain Mapping, 15, 157-164.

Lee, T. M. C,, Liu, H. L., Chan, C. C. H,, Ng, Y. B., Fox, P
T., & Gao, J. H. (2005). Neural correlates of feigned
memory impairment. Neurolmage, 28, 305-313.

Liang, C. Y., Xu, Z. Y., Mei, W, Wang, L. L., Xue, L., Lu, D.
J., & Zhao, H. (2012). Neura correlates of feigned
memory impairment are distinguishable from answering
randomly and answering incorrectly: An fMRI and
behavioral study. Brain and Cognition, 79, 70-77.

Lie, C. H., Specht, K., Marshall, J. C., & Fink, G. R. (2006).
Using fMRI to decompose the neural processes underlying
the Wisconsin Card Sorting Test. Neuroimage, 30,
1038-1049.

Luan Phan, K., Magalhaes, A., Ziemlewicz, T. J., Fitzgerald,
D. A., Green, C., & Smith, W. (2005). Neural correlates of
telling lies: A functional magnetic resonance imaging
study at 4 Teslal. Academic Radiology, 12, 164-172.

Messinger, A., Squire, L. R, Zola, S. M., & Albright, T. D.
(2005). Neura knowledge: Stable
representation of stimulus associations across variationsin

correlates  of

behavioral performance. Neuron, 48, 359-371.

Mohamed, F. B., Faro, S. H., Gordon, N. J., Platek, S. M.,
Ahmad, H., & Williams, J. M. (2006). Brain mapping of
deception and truth telling about an ecologicaly valid
situation: Functional MR imaging and polygraph
investigation-Initial Radiology, 238,
679-688.

Moscovitch, M. (1995). Recovered consciousness. A

experiencel.

hypothesis concerning modularity and episodic memory.
Journal of Clinical and Experimental Neuropsychology,
17, 276-290.

Nose, |., Murai, J., & Taira, M. (2009). Disclosing conceal ed
information on the basis of cortical activations.
Neurolmage, 44, 1380-1386.

Nunez, J. M., Casey, B., Egner, T., Hare, T., & Hirsch, J.
(2005). Intentional false responding shares neural



fMRI 1641

substrates with response conflict and cognitive control.
Neurolmage, 25, 267-277.

Press, N. A. (2003). The Polygraph and Lie Detection.
Committee to Review the Scientific Evidence of the
Polygraph.: Division of Behavioral and Social Sciences
and Education. Washington, D. C.: National Academies
Press.

Reeves, S. J., Mehta, M. A., Montgomery, A. J., Amiras, D.,
Egerton, A., Howard, R. J.,, & Grasby, P. M. (2007).
Striatal dopamine (D2) receptor availability predicts
socially  desirable
1782-1789.

Ridderinkhof, K. R., van den Wildenberg, W. P. M.,
Segalowitz, S. J, & Carter, C. S. (2004). Neurocognitive
mechanisms of cognitive control: Therole of prefrontal cortex
in action selection,
monitoring, and reward-based learning. Brain and Cognition,
56, 129-140.

Rosenfeld, J. P, Biroschak, J. R., & Furedy, J. J. (2006).
P300-based detection of concealed autobiographical versus
incidentally acquired information in target and non-target

responding.  Neuroimage, 34,

response inhibition, performance

paradigms. International Journal of Psychophysiology, 60,
251-259.

Rosenfeld, J. P, Soskins, M., Bosh, G, & Ryan, A. (2004).
Simple, effective countermeasures to P300-based tests of
detection of concealed information. Psychophysiology, 41,
205-219.

Shehzad, Z., Kelly, A. C., Reiss, P. T., Gee, D. G,, Gotimer,
K., Uddin, L. Q.,... Biswal, B. B. (2009). The resting brain:
Unconstrained yet reliable. Cerebral Cortex, 19, 2209-2229.

Sip, K. E., Roepstorff, A., McGregor, W., & Frith, C. D.
(2008). Detecting deception: The scope and limits. Trends
in Cognitive Sciences, 12, 48-53.

Sip, K. E., Skewes, J. C., Marchant, J. L., McGregor, W. B.,
Roepstorff, A., & Frith, C. D. (2012). What if | get busted?
Deception, choice, and decision-making in social
interaction. Frontiers in Neuroscience, 6, 58.

Spence, S. A. (2004). The deceptive brain. Journal of the
Royal Society of Medicine, 97, 6-9.

Spence, S. A. (2008). Playing Devil's advocate: The case
against fMRI lie detection. Legal and Criminological
Psychology, 13, 11-25.

Spence, S. A., Farrow, T. F. D., Herford, A. E., Wilkinson, I.
D., Zheng, Y., & Woodruff, P. W. R. (2001). Behavioural
and functional anatomical correlates of deception in
humans. Neuroreport, 12, 2849-2853.

Spence, S. A., Hunter, M. D., Farrow, T., Green, R. D.,
Leung, D. H., Hughes, C. J., & Ganesan, V. (2004). A
cognitive neurobiological account of deception: Evidence

from functional neuroimaging. Philosophical Transactions
of the Royal Society of London. Series B: Biological
Sciences, 359, 1755-1762.

Spence, S. A., & Kaylor-Hughes, C. J. (2008). Looking for
truth and finding lies: The prospects for a nascent
neuroimaging of deception. Neurocase, 14, 68-81.

Spence, S. A., Kaylor-Hughes, C. J., Brook, M. L., Lankappa,
S. T., & Wilkinson, I. D. (2008). ‘Munchausen's syndrome
by proxy’ or a ‘miscarriage of justice’? An initia
application of functional neuroimaging to the question of
guilt versus innocence. European Psychiatry, 23, 309-314.

Spence, S. A., Kaylor-Hughes, C. J., Farrow, T. F. D., &
Wilkinson, I. D. (2008). Speaking of secrets and lies: The
contribution of ventrolateral prefrontal cortex to vocal
deception. Neurolmage, 40, 1411-1418.

Squire, L. R., Clark, R. E., & Bayley, P. J. (2004). Medial
Temporal Lobe Function and Memory. Gazzaniga: MIT
Press, 691-708.

Squire, L. R., Stark, C. E., & Clark, R. E. (2004). The medial
temporal lobe. Annual Review of Neuroscience, 27,
279-306.

Squire, L. R, & ZolaMorgan, S. (1991). The medial
temporal lobe memory system. Science, 253, 1380-1386.
van Dijk, K. R., Hedden, T., Venkataraman, A., Evans, K. C.,
Lazar, S. W., & Buckner, R. L. (2010). Intrinsic functional
connectivity as a tool for human connectomics: Theory,
properties, and optimization. Journal of Neurophysiology,

103, 297-321.

Vrij, A. (2000). Detecting lies and deceit: The psychology of
lying and the implications for professional practice.
Chichester, England: Wiley.

Vrij, A. (2004). Guidelines to catch a liar. In: The detection
of deception in forensic contexts (pp. 287-314).
Cambridge: Cambridge University Press.

Winograd, M. R., & Rosenfeld, J. P (2011). Mock crime
application of the Complex Trial Protocol (CTP) P300-based
concealed information test. Psychophysiology, 48, 155-161.

Wolpe, P. R., Foster, K. R., & Langleben, D. D. (2005).
Emerging neurotechnologies for lie-detection: Promises
and perils. The American Journal of Bioethics, 5, 39-49.

Ystad, M., Eichele, T., Lundervold, A. J., & Lundervold, A.
(2010). Subcortical functional connectivity and verbal
episodic memory in healthy elderly-A resting state fMRI
study. Neuroimage, 52, 379-388.

Zuo, X. -N., Kelly, C., Adelstein, J. S.,, Klein, D. F,
Castellanos, F. X., & Milham, M. P. (2010). Reliable
intrinsic connectivity networks: Test-retest evaluation
using ICA and dual regression approach. Neuroimage, 49,
2163-2177.



1642 21

Neural Mechanism of Deception and Its Application to Lie Detection:
Evidences from fMRI Studies
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Abstract: It is a hot research spot that investigating the neural mechanism of deception using functional
magnetic resonance imaging and detectting lie based on its findings. Various experimental paradigms are
adopted for revealing the cognitive and neural mechanism of feigned memory impairment, intentional error,
and interpersonal deception. Furthermore, traditional GKT and CQT paradigms are used for detecting lies.
Previous studies have emphasized the core roles of the prefrontal and parietal cortices implicating in
cognitive control process in deception, however, lie detection based on the activities in these regions poses
insufficient accuracy rates. Aside from highlighting executive control process, future research should focus
on other cognitive components of deception and seek new indications of lie detection from memory traces
and deception outcome, and reveal the neural basis of deception trait.
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