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Participants

<+ SIxty healthy, right-handed volunteers (Oldfield, 1971),
with no history of psychiatric or neurological diseases,
participated In this study (30 men and 30 women; 20 to 33
years old, with a mean age of 22.99 = 2.30).
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*The creative stimuli consisted of three forms:

< (1) Alternate uses (AU) stimuli, the typical form,
displaying novel uses of existing objects with practical
benefits;

“*(2) Aesthetic uses (AES) stimuli, the atypical form,
displaying novel uses of existing objects with pleasing or
Interesting aesthetic qualities; and

“*(3) Noncreative uses baseline (CB) stimuli, or neutral
stimuli, displaying ordinary objects used in familiar ways.



“» The study also used three distinct forms of stimuli to study humor
processing:

“*(1) Incongruity resolution humor (IR) stimuli, the typical form,
Involving humor requiring the detection and resolution of an
Incongruity;

“*(2) Nonsense humor (NS) stimuli, the atypical form, involving

humor based on the incongruity via obviously impossible, unreal,
abnormal, absurd, and/or exaggerated situations; and

“*(3) Nonhumor baseline (HB), or neutral stimuli, displaying
familiar, (and nonamusing) people, objects, or situations.



“»*Each participant was presented with 96 stimuli.
= 16 two-panel stimuli for each of the six conditions.



Humor processing:
Humor comprehension, appreciation, and expression

Lateral view Medial vi Medial view

Humor comprehension Humor appreciation Humor expression
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. Resolution

Chan, Y. C. (2024). The neuroscience of humor. De Gruyter handbook of humor studies (pp. 65-84) C"’ Lﬁ.”
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In-scan phase

Fixation Type cue 1S

I
- + .
- + .

Jittered fixation Jittered 181
Mean 500 ms Mean = 1000 ms

Object cue

Volleyball

1000 ms 2500 ms

Two-stage processing

/
Setup

~

Punch line

Jittered ISl 2500 ms Jittered 1SI 6500 ms Jittered I1SI
Mean 500 ms Mean 1000 ms ;'—/ Mean 500 ms
Expectation generation Bold signal
(Ordinary uses) Expectation violation
Resolution

Evaluation and appreciation

Rating
Novelty
1234

Funniness

1234

3500 ms

Jittered ITI
Mean 2000 ms

CAN



(A) Effective connectivity during humor processing

A i Humor B matrix (a) B matrix (b) B matrix (c)

From Incongruity-resolution humor (IR) Nonsense humor (NS) Non-humor (HB)
VIA AMG  PCu IFG  IPL

VTA VTA VTA
010 / \ o / .:) 0.76
0.5
0.06 0.

VIA

AMG
ame —323 o e AMG IFG
1o PCu 047 -0. 0
g C)
K
G 038 - -0.69
o 0.67
L 026 0.10 0.8 1PL C,PCU PCu C. 1PL
083

(B) Effective connectivity with ratings during humor processing

1.42/1.12
Pi

Q- IEG

A&GW@ A

Comprehensibility Funniness Nonsensicality

Post-scan rating (1-7)
B
In-scan rating (1-4)
Post-scan rating (1-7)
Post-scan rating (1-7)
rS

IR NS HB IR NS HB IR NS HB IR NS HB



(A) Effective connectivity during creativity processing
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(A) Effective connectivity during humor processing

A matsix: Humor B matrix (a) B matrix (b) B matrix (c)
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(A) Effective connectivity during creativity processing
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The amygdala — IFG
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The amygdala — precuneus
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The VTA — amygdala

“VTA — amygdala%ﬂil d ( RESAEAEAEL ) ANFFELEY
(FEEIREATA ) FOBAFAANE ( humor aporeuatlon )

(A) Effective connectivity during humor processing
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The amygdala — VTA
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(A) Effective connectivity during creativity processing
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Leave-one-out cross-validation (LOO-CV)

“*The usefulness score during post-scan ratings correlated
with the amygdala — precuneus coupling (r = .31,p =
.008) for the noncreative uses baseline condition (CB).

“*The funniness scores correlated with the amygdala —
IFG (r = .32, p =.006) couplings for incongruity-resolution
humor



The amygdala-frontoparietal networks
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