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Abstract

Human behavior and decisions are deeply influenced by our thinking
mechanisms. In recent years, scholars have investigated the decision making
mechanism under different circumstances. A few theories have been proposed. One of
which is the dual systems theory of the brain that divides human decision process into
two subsystems: one is faster and intuitive while the other is slower and reasoning.
System 1 is more automatic and heuristics-based, while system 2 is more deliberate
and logical. A number of prior studies have revealed that these two systems coexist
and are employed in different decision tasks. Cognitive theories called the dual
process theories are also developed based on the dual systems model of the brain.

A large volume of papers in business and decision sciences have been published
based on the dual process theories. However, most of them are behavioral in nature
that derives interpretations from questionnaire survey or experimental data.

Recent development in cognitive neural science has allowed us to further examine
how different brain areas are activated through the use of special instruments such as
functional magnetic reasoning Imaging (fMRI) to better understand this dual systems
model. Many research results under different contexts have been reported, but
different experimental settings and the complexity of the human brains often result in
inconsistent observations that are hard to see the complete picture.

The purpose of this study is to conduct a meta-analysis on existing studies that
adopted the dual systems theory to develop a better understanding of how these two
subsystem works. We collected experimental results of published literatures and
aggregated their findings with the social network analysis, which is a data mining
technique used for finding relationships among objects. The circuits of both
subsystems are derived and evaluated. The result allows us to better understand the
collaboration of brain areas in these two systems.

Keywords: social network analysis, dual process theory, fMRI, Cognitive Science
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Stanovich (1999, 2004) | TASS(the set of Analytic

autonomous subsystems)
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Evolutionarily recent

Evolutionary rationality

Individual rationality

Shared with animals

Uniquely human

Nonverbal
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Modular cognition

Fluid intelligence

HE=(#HuHd)

Associative

Rule based

Domain specific

Domain general

Contextualized Abstract
Pragmatic Logical
Parallel Sequential
Stereotypical Egalitarian
HEr(BALB)

Universal Heritable

Independent of general intelligence

Linked to general intelligence
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ventral medial
prefrontal cortex 21 13.100365 1
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superior occipital

6 0 1
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middle temporal gyrus(MTG) 3.36
medial prefrontal cortex (mPFC) 2.77
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lingual gyrus 1.38
Orbital and medial prefrontal 138
cortex(omPFC)

medial frontal cortex 1.38
temporoparietal junction (TPJ) 0.79
middle occipital gyrus 0.59
medial frontal gyrus 5.34
parahippocampus gyrus 2.77
inferior temporal gyrus 2.37
caudate 2.17
middle frontal gyrus(MFG) 1.58
ventral striatum 1.58
orbitofrontal gyrus(OFG) 1.58
putaman 1.58
Midbrain 1.19
precuneus 7.91
superior frontal gyrus 4.74
supramarginal gyrus 4.74
superior temporal gyrus 3.56
inferior parietal lobule 1.19
inferior frontal gyrus (IFG) 1.19
cerebellum 1.19
dorsomedial prefrontal cortex (dmPFC) 1.19
middle temporal cortex 1.19
angular gyrus 1.19
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dorsolateral prefrontal cortex(dIPFC) 14.44
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ACC 8.52
inferior frontal gyrus (IFG) 7.04
inferior parietal lobule 6.67
middle temporal gyrus(MTG) 5.93
precuneus 4.07
postcentral gyrus(PCG) 3.33
medial frontal gyrus 2.96
superior frontal gyrus 2.96
supramarginal gyrus 2.22
superior occipital lobule 2.22
posterior superior temporal cortex 1.11
insula 5.56
caudate 4.44
dorsomedial prefrontal cortex (dmPFC) 4.07
thalamus 3.33
lingual gyrus 1.85
medial frontal cortex 1.11
inferior frontal sulcus 1.11
Orbital and medial prefrontal 599
cortex(omPFC)
orbitofrontal cortex(OFC) 1.85
VLPFC 1.48
ventral medial prefrontal cortex 0.74
(vmPFC)

35

DOI:10.6814/THE.NCCU.MIS.015.2018.A05




PR A S AIL A > AP EE AN AL R R R T

PABERFARUE 20 OB T 1Y 30 PR KL P HES B

s i bm B sk ko R AR R A S SRk D
GEM A ] 2] )k R BT G G - R

£ 046 kA PR

BRI
& S— A £+
H] v g5
& B- 20 1 21
P 1 19 20
&3 21 20 41

B L %

A I G APt A BT Hf R 2 F

“~

.,-

B AR B
fMRI i& (7 o f8 & %K

A-RAPM A TMRI 5% > KB FFRET o A PRY F = 16(2016) 1 ¥

BRGNS E > TL AET A BHIEY

=R
AGREA BRI R AR FHHEFARFREINE R L 6 FR TR D
36

DOI:10.6814/THE.NCCU.MIS.015.2018.A05



MEFEHFFTRIE XY > L EHE R L % (Keil and Mann, 1997;Keil et.al.,
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Insula 5.34 5.56
Inferior Parietal Lobule 1.19 6.67
Parahippocampa Gyrus 2.77 0
Sub Gyral 0 0
Extra Nuclear 0 0
Superior Temporal Gyrus 3.56 0
Postcentral Gyrus 0 3.33
Anterior Cingulate Cortex 9.49 8.52
Precuneus 7.91 4.07
Cingulate Gyrus 0 0
Medial Frontal Gyrus 5.34 2.96
Transverse Temporal 0 0
Gyrus
Middle Temporal Gyrus 3.36 5.93
Paracentral Lobule 0
Precentral Gyrus 2.57
Superior Parietal Lobule 0

A 41.53 37.04
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