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Figure 1. Experimental Procedure of Goalkeeper

Perceptual Anticipation at Different Levels
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Figure 3. Spatial Distribution of Light and Detector
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Table 2 Risk Preference of Different Level Goalkeepers under Loss Situation
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Table 3 Risk Preference of Different Level Goalkeepers under Gain Situation

20 5] T HL18E AR R Fe- A 45 & e % pa df pa df
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Figure 10. Activation Differences of Brain Regions in Different

Level Goalkeepers
Era EALE b EALAE

222 FREHET AR AT TR 5058 T AL L1 5p 46 R

R BN (RS, FEREERE T, EiE1.10,11,13,
18.22 29 My 4 & s Bl O M HEAE B 3% .

T BN o0 BT 48 2R B B T4y I UE S R 1 45 B
JIBG X 38 A7 AE S 3 R T (F=2.198, P=0.039) ;3 iff 37 [ 41
S RO R AR AR AR PR (BT 1) o X
BEAS R34 BT AS TR A8 8581 0 T 251 171 5 i DX IR0 1 22
o BERLEOR B TFALSE ] 5L E 9(6=2.403, P=0.041) Fil
T8 22 (#=2.191, P=0.047 ) (Y 4 15 77 70 & 3% 22 5 (&1 12) .
ARG BT 45 B R T8 1T ARSI 58 T (3 15 6 (=
-0.444,P=0.018) i 8 (+=-0.501, P=0.007 ) FiE i& 14 (r=
-0.433, P=0.021) 5 IE 8 R 2 [A] A7 A 535 0RO, 1 9 (=
0.492, P=0.018) I3 i 22 (=0.438, P=0.02) 5 1E i 2R 2 1]
A 3 IE A OG
ZiR R (Fe) , AWEER T EE L Is&u
B EEIMEE BN %, LEEHRE. H—%
A ] BN 3 BT 25 SR AR WY, L GRAL ST ) B AR T 19 B8 A
T%uﬂ&cﬁ%%?ﬂ@ﬂﬁ@?ﬁ?ﬁ?ﬁﬁ%ﬁ%(F=9.420,P:
0.005) ;3 18 11,13, 14,22 A4 8L 3500 IHIE 37 1Y
A5 F R W E *E%Fﬁiﬁiﬂwﬁﬁi?ﬁmﬁlﬁ
(F13) o AHIEAHrEs R Wn , SFIT R s 1 5 T Y 5E



FRLLHE, 45 ARIAEET T A RKCESY 1 5 KU (i -5 00 5 T a7

K H NIRS A93E 4

i 9(7=0.501,P=0.042) il i 10(7=0.487, P=0.009 ) F1l3H it

13 51E 8% Z [0 /716 0 2 1IE A 9E (7=0.486 , P=0.009) .

x5 FIRREBRETEZHEMEX
Table 5 Goalkeepers’ Significantly Activated Brain Areas under

Loss Situation
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Figure 11. Goalkeepers’ Activated Brain Areas under
Loss Situation
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Figure 12. Activated Brain Areas of Novice Goalkeepers

under Loss Situation
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Table 6 Goalkeepers’ Significantly Activated Brain Areas under
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Figure 13. Goalkeepers’ Activated Brain Areas under

Gain Situation
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Risk Preference and Perceptual Anticipation of Goalkeepers at Different Levels
under Gain-Loss: Evidence from fNIRS

KANG Jianghui', DENG Wei' ,HUANG Zhijian®"
1. School of Health Sciences, Wuhan Sports University, Wuhan 430070, China;
2. School of Physical Education, Hubei University, Wuhan 430061, China

Abstract: Objective: To investigate the behavioral rules of risk preference of goalkeepers under the gain and loss situation, and then
to explore the changes of perceptual anticipation ability and its related cognitive neural characteristics in goalkeepers. Methods: one
independent variable between subject design was used to explore the brain activity differences in perceptual anticipation based on
prior information of different level goalkeepers. A two-factor mixed experimental design was used to explore the neural mechanism
of the influence of gain and loss situation on goalkeepers’ risk preference and perceptual anticipation performance. Results: 1)The
accuracy of perceptual anticipation of expert goalkeepers were significantly higher than that of novice goalkeepers, and the right
angular and dorsolateral prefrontal cortex were activated significantly between expert goalkeepers and novice goalkeepers; 2) both
groups of goalkeepers preferred low-risk and low-reward tasks in the loss situation, while expert goalkeepers preferred high-risk and
high-reward tasks in the gain situation; 3) there was no significant difference in perceptual anticipation between the two groups
under the gain and loss situation. In the loss situation, the novice goalkeeper’s perceptual anticipation performance was improved
significantly, and the the right angular gyrus and visual contact cortex was significantly enhanced. Conclusions: 1) The advantage of
perceptual anticipation is related to the right angular gyrus and dorsolateral prefrontal cortex; 2) the rules of risk preference under the
situation of gain and loss is partially applicable to goalkeepers. Loss situation can enhance the activation of right angular gyrus and
visual contact cortex, and improve the perceptual anticipation performance in novice goalkeepers.

Keywords: perceptual anticipation; gain-lose; risk preference; goalkeeper, fNIRS
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