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S A S AR 15 AR U R
ABIE(Will Hypothesis)”, TA RS T A B 7= A 75 B
A BB RO AR B LT A
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FEAE SR EY, TR /N BTG 1 JB 4 L 12
FIFE S A5 g A 0T i I U £ A A 5 P
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Me 3 R AH DG OG 2R, ARBA FH T 00 5 10R ) BBl 5 45
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WAL REANME AR . A S ALk 52 5,
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ARG R RGN, B2 E—AE T sl 1
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SR B S W A KRG RN T R R e, RS Y
SEUL RIS A R G A SR B R O
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Figure 1 Brain regions and corresponding large-scale brain networks related to deception
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Figure 2 The cognitive neural network model of deception. Rectangles represent systems, rounded rectangles represent cognitive/emotional

processes, and ellipses represent large-scale brain networks
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FIABR)ELS . WA EARIBE T, BUTIIREN 58
RIS, RO i — e/l
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R B o T IR S — B I ST R AT (T 555
e i 7 W07 AR BN (A3 X 52 B AR A AR A
5L ST R R IO SR S AR P AR DA

S A R I O ) R R RE O 2. KW
o BN BE AT NBRPEAL, 7] i 0 O X 42 B9 15
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The cognitive neural network model of deception
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Deception is a psychological process by which an individual deliberately attempts to convince others to accept as true what
the liar knows to be false, in order to gain benefits or avoid losses for oneself or others. Deception has many forms and is
widespread in all aspects of human social life. At the social level, deception affects all aspects of interpersonal interactions
and thus has an impact on the overall social climate. It is equally important for individuals and organizations to practice and
recognize deception. A growing body of studies provides enlightenment on the neural mechanisms of deception, but the
role of large-scale brain networks remains under-discussed. This paper reviews the theories and research related to
deception, as well as the cognitive and emotional processing involved in deceptive behavior. The brain regions and event-
related potential components associated with deception are summarized. The ventromedial prefrontal cortex, striatum, and
reward positivity are related to reward evaluation. The dorsolateral prefrontal cortex, ventrolateral prefrontal cortex, and
parietal P3 are related to executive functions consisting of inhibition and interference control, working memory, and
cognitive flexibility. The dorsomedial prefrontal cortex and temporoparietal junction are related to social cognitive
processing such as the theory of mind. The amygdala, anterior insula, dorsal anterior cingulate cortex, and frontal N2 are
related to producing negative emotional experiences. Based on previous studies, we propose a cognitive neural network
model of deception, in which deception arises from the interactive cooperative process among the dynamic, emotional,
cognitive, and executive systems, and the activation of the reward network, salience network, central executive network,
and default network is the neural basis behind it. Specifically, the dynamic system is acted upon by the deception reward,
which provides motivation for the whole process and activates the cognitive system; the cognitive system makes deceptive
decisions, plans, constructs, and maintains the content; the deception strategy and processing activate the emotional
system, which causes the deceiver to have negative emotional experiences such as guilt and fear, thus causing the dynamic
system to reduce the motivation level; and the executive system delivers the deception and ensures that the deceptive
content is not confused or leaked. The result of the deception is then perceived and processed again by the deceiver. In
addition, the model’s motivation-cognition-emotion loop, and the perceptual/memory information-motivation-cognition-
execution-outcome loop that runs through the entire deception process, provide feedback functions that more dynamically
and accurately model deceptive behavior. The model establishes connections between theories, involved brain regions,
mental processes, and neural networks of deception, and is expected to provide a more holistic and systematic explanation
of the neural mechanisms of deception. Finally, we summarize the shortcomings of the model and ways to improve it, and
put forward some suggestions for the development of the field, such as a focus on separating the mental processes of
deception by improving the experimental design, and combining multiple techniques to detect the neural activation patterns
of deception.

deception, deception theory, functional magnetic resonance imaging, event-related potential, cognitive neural
network model
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