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Figure 1 (Color online) A theoretical framework for prosocial and
risk-taking behavior
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Table 1 A comparison of prosocial risky behavior, risky behavior, and prosocial behavior
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Figure 2 Theoretical model of prosocial risky behavior

A2 KU DR SR A T U2 B O B S B0 mT RE M fe R
ERELA TR AT REVER/ME,  BITEBRIEA R IREAY
it L) AR A b, HARTIT R, A8 T8 17 55 45
R AHAE SRR,  aRA A T B AR
“Or I R TR BRI R AR, [ TR A o3
A NTHAERRAHR AR, A TTRTRE 2 B A )
bR AT AL X LA e T HARFUR
245 11 T8 B BRSO A8 PR S B A SR T AR EE .
TETE PR M 3= AR T, AR AR SE O T A
AR R B R TR AR ) By, DA R IR A T 22
PEAS/INTHEAEAR TR BTl 25 AR B0 U, IR S A
ST N HE R RER AR, At WURHEUR S 9 1 4L
SZ IS P AR OIS, AR 75 R A A
T Abs SRS, IFA AR 29K A
(NEZIRAN 52 SN INEL e RN E R d S s
FIAR, dURIRE. TERRIEIREAK LK) kA H bRe)
BRI, AMARRA REPRRBLANAEAE e
WA RS S H bR REM 22 2 52 T AT R b2
A o) FUXUBS: TR, AR AR R B —Fh A 2
AR = SO T, R, SE TR S I R
MR, DIAESC T 3o PR Ml 32 SO EEERET
AN [ 58 PR R FIA A SIAIL A 20 N2 XS fi e A 2
{(TEa Sy IMNSPLRER (SR

H5E, ANTTEATRE 5 i 2 B A [ ) JXUBS:
U, IS PRTE T 58 A 8 IR i 4 XURS: 35K, T T
W i 5 52 IR i e DX AL 3, 3 B T I A AE 2R A

. RRRKVS. &
i Wi

1 Y

—

1
| Lm&%mm%\

157



M % b & 2023518 %68k 23

R4 g, Prescott VIFSY K R, TEABAE L% T,
AR i e Rk JXURS:, T Y RAE 2R B8 T B A )
TR, THES A, HELLRN 2 P e 5
rP XU A58 25 B AN 8 P T SR B0, MRS B 2 RO
X H BA R R, mEE R S . THR
MIREZRSE BAA PR S TR BUR XS (5 B, 78
RCSETE AR BRI, R &R A a1, BD A RIE
TR, MR E B ) 2>l s, SE e A
T B 22 B et s U AT g 2 R, oS
WK AN FIHEZR A T B PRI S5 5 23 [R1 R 3R 3R £
B IR DIRE R, Bk, ek
HEZRAAET, ARG PR L2 A 23
DU R A ], 2 B v BEH o S A2 KU A TR ok
RIGMZE, BN AR, 2RI, FEIREEMEZLRMET, A
ATTXT R 358 H AR T4 458 2 IRURSS: 1A N R 2 8 T JHE XS R0 e
AT, TR A A AR B3k o R PH XU 0 — TG 3k )
THAREE R, IR TR RIR AR, AT B4t 2 KU
FT MR TTREME LA™, R, X SEWFgE R R, 15
ANTAMESS HEZE N 01 5 1 8 IR 3R 45 SR 2 X S At 2 XUB:
1B HER R RS I Ty A, X EfF
BEXAMARR B S ST B sk, AfiTT 6
T O 2 ORI 4 BROIR 2 (PR UE IR AN 2R B B HE 2R v
it DR R, T ZE AN B A R 2 v BE i Tl (7 [l 3k
I EL R B T B 242 e gt XU R ),

HIR, Kigwoid &8, SEEES R A TEA AT
REACE et 2 B R pe Y fldn, ASMATE ok
RTS8 T 4E40 B B SRS 25 2o B RLBE S, 1D
WA KR, X AR C e ZE R R S R b 2
S, ANT1Eh T4 A 5 FR IS R 45, 1
ANERA AT B G RS, 2 1T AT RS B 22 1 SR A 2 K
B AT N EO AP RIS A AR A TR PRI 135 B
TRk, S EE 2 e AR I B RIS, BISE R H bRt
WK EZICER, 1T ZMS A B RS, SR T HE
I i A St 2 O A, AR A 2 B PR,
FfEE N R RIS W A SR zE, WAfTAEX
— N FEPRIE RO B A S 2 KR A7 oA 0,
SR HIRE A, AT B SIS AT AP RE 2R T 721
PEETHTANE —AN AT EEA < RIFEZ (RIIIEIRL), i
gk AEA S H B RS 2 A EL S (RISE R E
i), 32— R0 RIS B, 72 RN R R AE 3R 25
A s ETaT, AATEAE R, HRIEIRIER L
RN P52 R F AR A4 S AT S 2 XU phe 3 1242,

158

A, TEFMRIEAE A A TR B h, sk g B
RIS (k2 HE B ), D3 35 2o i 86 135
BRI PR CEMLE], DLk A B2k HPR KL,
1T 7 2 5 R B T RE R [ R R, AT Bk [ bk Xt
G SIS g S RIBGE A AL, AMELEA TS
B85 T R T A A SR 2 1 XU e 2 R A
S Y Ik S o b SE R Al an S YNNG
e (52 1 B bR 2 0 AR B —Fh B 8 04 56
P 3 SO Y. 5767 ABRA] AR 32 S S
[ >3 S A R AR e R ok
B HALSE Y APRERTET IS, AM1TH
THEFMAE R AR LR, TEAZ RS IEZ0E,
PR AE R TR 4 0E T, MR 1 B T I o R
XU DY), i id, AMT TR T 7E M e B A LA TT
s il B s, HE B ME 2 m 2w, JEmie
S HINE S A ORIN T =35 d Sl

R, TEAE S B SIS R b, SPLEeTE
SE S UG AT A S e T MR S 2 ) 5 S B B
1E A Bs sl s shLAnSE R EhHL, A 1RER
T HbR, WREL TS, —Jri, SHsvUEEs1SA
AT S M . TR E R A RS S [ RIEM,
G AN [ F- 728 1 3 T 5 A5 ) 25 B B A
BB  B R S HLIRAE AR, BE T A A XA T
RS I Al e i BRI R W 25 (B TR R 4R A Al L 3k
B AR, AR (1A R 2T ST, 2o A A T
LB ARE 5 A TR AN, HHEI, sl
ESIRASPN e S E SR A PN S U a wad ) 5
F1 9. Horp, JRE TR R — ol S A A JXUBS: i 41
SRR N MSARAE, JRARERT 2R . E R, IREY
ST AR 1 TR 5, Rl R 25 AT
h A I BRI FRE 4 1 B e S
SR H T i e R (B E b R RS, H S
IR 35 T 5, O DA T X S 2 XU A7 58
{5 ) T R O ARG 3 AP R
SPLIIR SN T, B Rt SR B i AN R ) T
3k KUK 5K SR R TT e M RAR BB 28 1, ik
B AT, EIER RS A LR -k B
PRV 5T, KRR A, SR ET N
2232 FIAMASE R SIHLEIRAE S, i, RS %
RAHUMERIE LS, B R—F R BN, fEEA
A0 5l A A Sy 2 [ 5 R T, AMEZ K R BL
Rfd, W TREICR K R RORG 26, T e ST R



P A

U NBR oG 2RI — IR 19 Al b 52 38 R A 45 19 H AR,
RS AR O SRR 22588, A Sx i i) 7K P23 i 2
. AT UL, R AR R KU 55 98 12K 7 2 8] 1AL
e, AbfTe BN BRI A PRI R ARG (R 5E
BCHAR), 2SRRI I, S 2
fSERL S MR AT N £5 1, BN R B HLIA R
SO T At 2 MU I B8 Hh P AU (B AR BUIR ) 5
ARAHRAEA A AP A, BETTR Y T PRSI XU
A e VA 2 D - R A

2.2 @R SCRORR S OB EIPLRIZE R 5

(SIS

ORI, b4k At 3 SO, A2 B
W T ORFIRUA, ZEEIA S, A2 R
FFRRE—DTFATH . ASrd R, [ mE A A AT
LA R BN T N R AR S, SN
TEHITEE SRR FE R AT BT AR
ML B 2 KURAT R, — T RGP 2 AT
OB — R LUGHE B FR R 25 ok AR A A B ShbL, B
AN . T EED, AT S X T N
SR A, B R A% R B R KU . T
TR 3 AR AR, AN A5 e v s B Bt
O — S B R EAT B eI, DA RTTA N
15 BRI SRR A S s i 22, i, %4
T & BRI B S A T MG 4, SR A A
I Z iR 2 KURAT N, B et S A
R AL B, 7 M PRI vt o JRE XU
L ES AT PRk, DR S SRR B R
DAL IS e 20 00 155 855 175 S R0 ARG 15 IR A g i PR A o
I T At o KR AT R B BB L, A
JH b 28 M B2 S5 R SR OB AR O 2L R T — 5
(9 SEARA ™, 3 — BRI SRR S T LA
FEBFSE % et 23 RURHAT SRy 2R LE AL Fr i R 2.

7T, AR R W T DR G T AL R 11
e AFRRE, A1E AN Tt B B G . i,
BTG S A RAE 1 22058 b 2 A 21 25 7K 57 B0
LRI ATE S, A8 R f TR R - X ki & o
KL HP2 RS IR0 30, B AR AR 52k
M BT Z g E B RSB T bR SY
(304, R 2SS B & 1SR S M 24 R s 2
RN ORI IE L T NS N F P S W L N
PR IIP260 A3, M e AT A A A e 4

. FE OB LRI T, MRS RBUT 2R K
W TR, HoRkh ot 2 ih T8 K, R
A e ST RT3 G LAy A = B s 1
AN PALE B AR 2 5 B8 B P A8 1S A 4
XU 75 55 ) B, G v S S 0 B R
B A gL iE | o L AT DN 375 I [ |
TR, BAT AL I BT f 2 35 rhoxl
HEYNIEAEOE Y i = S 40 e N 10 5 A SR
WM e 2 SRR ORI, TR X AL
R BT, R B s 28 SN g 2 A s i A
02 R Y. il A S0 S ST R
B, AT IR 0 B AT B, B R 0 2 T AT e A
AL 2 MBI AR AR SR BB PO vh g, NTERY
> BB AL T B AR A0 FG 3 B AR B — 7] 4 8 2
PRt ), b, A R — R s A
PEAEHR T, B R e TN T A T O BT
Ve R FEEIRE N7 W, LIRS R, 3X— M
F R SR L BUR A ST REA O, I Bk f i 3%
AR At 2T R, AR AT s,
B R 855 P AN PR 3 3 R M K T s s, M
LTSS G A A g 7 R S e T A
Xt TR rh 2 KU 5 15 B e 88 BB I L % fif g
OIS i I Sl it R N <O By w1 A i
5 R TR AR TE AT A S U s i, R
FIA T 450 P X S R0 28] B R 0 149 P2.6.0 K 43 e S0
PP S I 2 AT TG S 2 XU 5
Ml T BT b R N, LA KUK ) B A e
LT LU S B vh o, I T R il
SRR KU, BT MR o] I T A,
PN BAT At 2 (M) B s B R A MR S 7
B FEHLIFEE ok B R BOIRZS, TR R B
S8 [ B RS KRR BURZS, TR
e HLE et A AR 2, AT R I —
Tl 2R b S S s A 7077,

AL, A BT & BRSS9 A BR 56 R (it £
B B U 2 5 17 5 PR R X A S KU AT R 5. 4]
n, e XS KCE i B AR B, AMTehTHE
4 28 Sl 28 A e B R G A A ple S A 7Y LA
SR DX 2R 2 S A B P2 A Y, i R
B 5 A B it 2B B O, A VR B Al AT B
25 (BRI UBGR, X T 1 B AR R A IR (0 S AR
LR, R T MO RS S EE, MATTRES

159



M % b & 2023518 %68k 23

LI — PR M1 TR L ek, Howard il
Bryan ST S B, AT U TR KUK A P15 B P 4
N (55 B AR AR EO) I 2 B B g /K 1) 24
S, [ kA PAC ) XS MR T ) e 2 P S T o, e
TEAL ST B i B 2 B SRR S U AT R 0 S
WA IR A I, WS FEAE AL, AT U
IR AT X 2 AN A 2 KU AT S AR 2 1
52%, FFAEING B4 AR AT & DRI E) 1 5 5 )
THREMRES, XL SRR DX A4 30 S HRA A5 NP5
FESAT IAEAER WIS R, xSy R Bk
W, SR G 00 B SOIR D 2 1 vy XU, 1) B A DRI S5
SR I NAE O BERT ML, O TSN O IE S
e, AMTEARPUAE R R K AR R I KU il
KBS ZEAR, S A e L R B At 1Y
B fi ).

3 RSB T IR

3.1 g
AN, ST RS IRERAT R AR ZE ML, B ARG
WHRC SIS T e EmE L. — )71, Steinberg A
RNEAT IR R 2 28 R EAERIESHR. A
FNF A ST 25 B B HOE W At A, R
TN N A S PO ANE SR G DX, LU A i
X Rt s TR A, SRS AT i AR
WML 3RMAMGE RS (1) oML &R
%, AR A% (amygdala). WHEE A X (temporo-par-
ietal junction, TPJ). 5l I-4(posterior superior tem-
poral sulcus, pSTS). T PPN ] {1 &5 - Bz i
(dorsomedial and midline prefrontal cortices, dmPFC,
mPFC)4F; (2) #H SR F AN ARG, T2 MRS
JRAK(the ventral striatum, VS). J& PRI (ventro-
medial prefrontal cortex, vmPFC)4%; (3) IAJIE ML
MRG0, FEALETSMUTTER M K B (dorsolateral
prefrontal cortex, dIPFC). HFGFN4HT [Fl(dorsal Ante-
rior cingulate cortex, dACC)~ HEAM £ i (orbitofrontal
cortex, OFC)%. BAKT &, A A AEAt o4 flion T
7T RS EEAE M. KRR A, TERrt S g
Berh, AR BOE ACEAE AN A AR 45 2 U
TS IR B AR, [R]A e X B RS TS D TE AR
I MAURR, T 55 IR AR 0 XU B AF R PR
gk A 0 Ak, ARG RGP R L —

160

NF WL, Blitheory of mind FMI%%. M THEM G FEA2
DRI R, 33— I 48 ELAT 40 PR 5 At A B 75 3K
PLR A2 T e s o pet . B S IX . S8 -
LRSS PR A0 600 R A0 600 e B Sk i DX ) 5T R A
theory of mindF M 4% EH LA DIRE TR bR, MBI
B B RS AL S5 R, 3 S DXk 25 A8 1
IR, B2, HO A2 M 4% RGE LA K theory of
mind M2 AG BT NI RUBS: it - A 25 it 7= A e o
ZBLnl. AL, TEAMR TR SIS T RS, fE 2
JEPR 2 28 R G2 BT AL BN 4% R G R
AT, AT A2 B R A PEA 0 R e, 51
KT E B R TR 0 i, AR,
AMARAE N B A S KBS AT R, A SR AR FIE P A
AR o 1 i DX 0 ) s s R Y, 4y
BN RS SR B LA 5, AR
2 USSP 3R VS ERARAS B ) S Bt — 7 TD, S stk
HTFWNHE, BIROCrBEZE. e 5H—Jrm, Bin]
RS [ T, Bt R 3 2 AMATE skt 4
KB AT 5 G SRR g B ZU A N AN B, IR ATEL)S
TR RRBL A I B B, AT 23 SRR E 2 SR A 2
4 SR, NI R 2% R e i At S KU A TR
HFIANHIIS 5 E BRI, X — RGP X AR
FREE S T MAR A FRIE AT, BUA R R B, A4
R A A8 A M R AT B B A R 0 el 7E T A
FEIL T A R RSSO S AR R R Y
P2 IR 25 D 28 22 48 15 1 A BRGS0
ARG HAEH, AR —H AR N F R
WA T M AR e Ak, FE R 22
ARG, NERNM: B SRR B30 53 K i, AMARTE %
s RS 175 5% v X JRUPS: A - 3 R i 247 A0 63X — i
X PLZ X R AR 3 Y Valuation F %%, ZEAMAEAT
BBV SR I EA SR, R ER IS,
A SN T e e & . AN il foh 28 X 4%
F ey 0 Valuation - [ 28 1 & A %0 I 5 L RURS: I &
Fat 2 O 4, fR A 1A 3 B0 MR B 5 0 A 23 3
PESSST e, R3S R G M T R4 [ Y
PSRRI DL e Z e, 30707 L kg
BN S A T R 2R 6. SR, HATIAE >
AT L 58 NN A 2 U A T A s R P ot
ZRPRTE AT REE LR A, AR SRR T i — PR ST X
— AT R A AT XU it -5 A 2 D B2 A T B I TR
FRZHLH.



P A

3.2 IRfRIEEYE

J3— )7, MATHFGEE W2 AR B 2E 2T AT, A
=4 AH B[ (event-related potential, ERP)F A XS A
HEAE S KU AT SR B R i s [0 hn T R 26 AT T HR 5T
AV T X6 3 AR P PR B s A R R A — i R b s
HoE & B ). S5 MR A T, AT
FOEAE S B AT R, MR AR R T RERE AT 2L 433
OB R BB RS 2 O B B R
AR B BT, ZE RN BB
Bt, DecetyHICacioppo! 75 Al #i_L- 74 A1 Toint- X
BRI B TR AR BT SR AR — A I B S
—NI. ER—FERIEAE B 1 BL100 ms)m ik B (E
M, BB T AT SR 2 XU 4R 15 B R S s i
IR, [FEE, AR NTRT U A3t AR 5%
o MBAT W, R TSRS BB, MR
S AR Z ARG 4 RO, K. FE . fEIE.
DOBAE. TEREIS TG 28 SOV BB, N2J& A 15 8% g
fFEhR, 7ERIBOT R IR 19200~350 ms22 [l FIIE (Y,
W I PTS  BE 26 SO AN gE. filn, ST
R, XU B RS A5 S AE A (o 75 A& T B R
PR BIN2AL Y Ak, HABBF S L B, 78 XU )
NI, R IO 57 B ARG I s 5 R I i 7
P2 PR AMABL T AN T S5 2 KU 3 v
A NI RS G 26 M R NE, B ZERIIOIT 1R )5 200 ms
AR RNE. fJa, FEREIIR AN B, Tk
R T 37 A P3 B L PP S5 Y AR RIS IS 9300~
800 ms/ify, ENMGER TAMAZ G (H 324 6l A A 48 hn
TR, R T AT TR 2 RS A 45 A A R 5 1
WO i, AW R, TR MR R KU A T
SRR, AH OGN X 2155 & B KU IR A P3 FILPP AL /7,
FLIZAT A 5 LPPI IR 5 3 I IEAE L iz,
AR A N BN T TR RN . IR R X3
DB A, shassb e T NGRS KB AT R g
25 5 OCHT AR AR R R B )0 T 2 AR A R A
SR, HATIFIE K 2 2 H HERPHE AR A2 48 A AL KU
B S 2V BT SR At S AT O B R ()0 T AR
BT I b5 th AR R AR e KA 26 3%
MRS T S, IR TTRIRAE R IX—1T R
P A2 . AR 5T Wk — 25 B SR A 2 KU A 7
RIE X, HEISS G R g AR BRI AR DG R,
K B 58 NZSAE NS5 — 47 SR s (%) R o Tk ) i
TR A

4 g5

i LR, SRAR S XBRAT BB TR T LIRS
TN B Rt ) AT E SC. A SO 1 R AR XU
B SARR, Aifl 7 HE X, MBI T EA R
IR T505, I DRSS AT 2 fi 485 I B 40 g 2t
T AR BB AR, R AR AT S KU AT N Y
PR S R AR ML B A T — 2 B PSR BRI A R4
SR, VR T A 2 UL AT S 9.0 BRAS 4 340 5 1 —
AT, DUELAHOIEEE, 2Emi#s B S et 5
F U TS Bt RAE /R NN, EAh, Rkt
AU BIE S I8 DA 28 5 D 5 A5 A 2 R SR A D7 T R K
ARV R R AT 2 KU AT N TP HESR AN, FFTRAE
XHR A MU B, fee, SRt XA T A A2 A
RATFTHE—PYERRE SIAE. EW, MR R HE H R
ME A AR XTI R 2R BRI R
W2 A 20850 B AT T — Bk
F1R? IX BRI S SRR DRI S IR A5 DA ) A

4.1 PR AU T DRSS, (U
HSUR A

KT AT ABSAT (0. RS, ARG A
X, AT AR — P R PR R R S A 2 o
1T S B DT ST AR R RYE,  ARER AR At
SBAT AR BEES A T A B, O ERERS
ZAIIT ST TR BB RIL AL S Tt ) BEIS RE i,
T A A 58 7R e A AL R e e mt B3 T RS2 8y
TERT AT AR L, ARE HAE A SCET XAt 2 M
AT B D BRESFG R T — DR R AR(ED3), (HIX
— MR S P E A TR R ST S TR, R
PRI, A SCEENE PR Rkt 2 KU AT 3l 2 S A
ZREPRE - RS D (65 o) VAL 2 i e ). i S e 1M
XF ARG R A RS TR BE, TG 5 S 1A At
N5 e v RS A G TE B R L

4.2 HBERBTIR AL U P HERS BN AL
ZUSAT R DR S AL
N PSAT Iy AT TR . AR B
Sttt R, RS R D RS A LLE
AT At S B AT P AR R 2 7, LK
HEZLON IR AR, Ok A A Tt — PR IR
ALOBES LS. b SCER R, REASON e T AR —

161



M % b & 2023518 %68k 23

NIMAHE

B

s @A/

=

X8 2B

FHENETH

TREEHM
N /&

MEBARAD

B 3 cRitaXURAT O A

Figure 3 Psychological structure of prosocial risky behavior
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The risk-taking tendency in human decision-making is not entirely negative. It can be positive and pro-social when the
purpose is beneficial to others or society. Recently, several scholars have investigated and compared the internal
mechanisms of the generation and development of individual negative risk and positive prosocial behaviors using research
methods from developmental psychology and cognitive neuroscience. They found overlapping neural circuits, thus, they
proposed the concept of prosocial risky behavior. This term refers to the dual positive nature of individual risk-taking and
prosocial tendencies in a given behavior. It provides a theoretical premise for the tendency of harmful human behavior to
shift in a positive direction. Prosocial risky behavior is risk-taking for the benefit of others or for general social welfare. It is
dangerous yet prosocial. Thus, it often alternates with risky negative behavior. Prosocial risky behavior is difficult to
identify in everyday life. However, to some extent it shows the hallmarks of positive, healthy human development.

For prosocial risky behavior, the current research is scattered, lacking systematic classification. Previous studies have
interpreted only its mechanisms and neural basis regarding risk or social preference. Some previous studies have regarded
prosocial risky behavior as simple prosocial behavior, focusing primarily on the influence of risk factors (risk preferences).
Other researchers regarded prosocial risky behavior as simple risk-taking behavior, mainly focusing on prosocial
motivation’s influence (social preferences). Less so, with this concern, but special social behavior. This study’s objective is
to examine the concept of prosocial risky behavior, including its definition and measurement. It aims to achieve an
integrated view of prosocial behavior and risk behavior, and clarify their connection from the perspective of risk and social
preferences in the evolution of prosocial risky behavior. A novel theoretical model of prosocial risky behavior is
constructed. Furthermore, the study provides a detailed explanation of the neural basis and temporal processing
characteristics of prosocial risky behavior.

Future research should clarify the psychological structure of prosocial risky behavior, optimize its paradigm, and
compare framing effect features and their cognitive neural mechanisms, specifically with reference to economics and social
decision-making. In addition, future research should explore the characteristics and developmental rules of prosocial risky
behavior across the lifespan related to: Decision-makers, decision-making objects, and decision situations. This effort
could deepen our understanding of its characteristics and mechanisms and reveal how the framing effect works in prosocial
risky behavior. In addition, it should clarify its potential neural mechanisms providing a practical and reliable empirical
basis for verifying a theoretical model of prosocial risky behavior. Simultaneously, it has important, instructive theoretical
implications for the stimulation of prosocial risky behavior and the promotion of individual performance.

prosocial risky behavior, risk preferences, social preferences, theoretical model, neural mechanisms
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