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5#, TR EE, DARIIE SR 2508 0 — B sk
PE S
322 XKESEER

W 2 s, 928 2 AR S BT S 9 1 BEAR

P, UE MR 1 I ST 3 A T R,

SEH 2 B 7oA AR IR ARG . AL
) S BEERNIE T A R 25k . BRI &, Bk
FESCI T WRTHTRE & 0, Al RG] e S 7E# il
ATV, EAATIC A AR A ik E AT
s Ze R (i Al SLBOR 50 A &Y HHE & IE R
o WU, BN 5T e AZ WA H TSI A &
AR R Z] . R SR B 1A L AL Tk
WA BRI, AT A 2 i 37 31 4 AR X — 45
R, RIEACHINGZE T IRE . X—itBERI
WEEPIRAS AT 2 Pk
323 HIEHMAE

R T BT ARSI 2 A A IS SR T,
SISO [T 28 B O e 25 5, FRATTX o7 B K Y
SR BTHEAT 2 (A5 280 . s . ) * 2 CReii 4y
. mard . AR ) 22500, DA T
SRR T 75 20 2 W] A B fE 4R s,
FEANT WA (5 BB IS 0L T, MAR SRR
R BB NG o1 RU RS @ VAN A1 G5 1 E S a1 0 M - o
T AT BE IR AR A

WAL, S T 20 B A R BT A XX —
T AR A5, FRATH = A A& 4R B (5 B AE4E

M F S HAR ORI ) 7 ) o s AR, JEXS
5 ORI AN B N DS &3 N ALN B U YA
BEA ¢ K X —ar T, FRATT B TEPEAE AAR KR
JoT S A FE AR W04 1 B2 T A T AN AR R AE B
SR, DTS2 e 185 524 A ) 52 o 3
324 PATRAEE

AR AR BT AEAS [A] W AT DR S5 F R Xt
AT MR, FRATEEG TS50 1 5505 2
MBI T LRPEIR AR A, BARm S, K
PRS2 2 1 BT R S WA AN AT W25, DA
DX S 1 TC WA DA SO W38 2 o e & ds
BT 46 AR SIRIC S, LIRS AT
Gt Do gl F ARt

FERERI b rh, PRAR 5 SO RS
380 = R, 1= WSE), [EE RO AT b 2 1
FETE(0 = M, 1= AW WA IO = &
AT, 1= AUy =l A 4 B (S B AR R 32 X
H S R ) AR AR AR 4, DL R R AR i 22 ]
WA B 5 =B s B3, [R) Bk g 5 1 S B
BIUAE 35 DA ) A 25 5

AL X B 4 PR, 2 45 [T o 800 1Y L
{8 H.(Odds Ratio, OR).95% & {5 X [i] LA} %£ T Wald
z K90 i i 2 MK

T 25 B AR R () fil A, FRATTRE =R A
A& E i A 22 B 3t 2R P (multicollinearity) #E 47 T K
. @R BN, —HZENHEREHIMILT 05
(Trtachanare = 0-07, Niguengery = 0-26, Tngregpy =
0.28), H 7 2 )ik A+ (Variance Inflation Factor,
VIE)YIEART 5 BERAE(VIF, o, = 1.15, VIFy,. =
1.26, VIFp, = 1.09), XSEL5RKN], L HFILLMN
5] A5 - A ik 2 5 el A TR A T %) AR M R A R
(Shrestha, 2020),
33 #R
331 WEEBGMHREGMRNMES

BEXTREAS ¢ Ko i 25 R B, IR S 25 A4 ) 2 g
Bf(M = 0.53, SD = 0.17) . FR T MW =
0.92, SD = 0.73), #(30) = —3.34, p = 0.002, Cohen’s
d=-0.60,
3.3.2 S E RISt ip S5 ZE A0 fz R Bt ) 82 M

Xof = WA SRR B S R AT N
2200, SER ORI SR RN W, F(2, 90) =
18.10, p < 0.001,m* = 0.28. A T K46 Wi 4% nl ¥l Ay
PRAEA RO R 30 L R 5T = W A8 4% 2 1] ) 52 i
HIG RV 7EA WERT, #almmses2wm
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=0.98, 95% CI = [0.97, 0.99]) & & & T W4 &1
(M = 0.85, 95% CI = [0.80, 0.91]), #(45) = —4.60, p <
0.001, Cohen’s d = 0.89; fEME KM TFWM=
0.94, 95% CI = [0.92, 0.97]) B SZ Rt B &= T 1
W% 441, 1(45) = —3.79, p = 0.001, Cohen’s d = 0.58;
WA SR I SRR I 2 i TR RN, 1(45) =
3.91, p = 0.001, Cohen’s d = 0.54, AJ A& I, MA
(A I S R AE — Fh WA 45 1 ARG i . 1T D0 M A
(0.96) > Wi K H1(0.94) > W45 (0.85),

XoF = A 2 TR I B I e AT A
2T, 45 R R RE R RN B, FQ, 90) =
34.10, p < 0.001, 0> = 0.43, FJ5 LR R BN, W
ERIENET B RBEHM = 0.49, 95% CI = [0.44,
0.55) B EF M TAH WEKMWM = 0.64, 95% CI
[0.59, 0.70]), #(45) = 6.48, p < 0.001, Cohen’s d =
0.82; i M T IR /WM = 0.63, 95% CI
[0.57, 0.69]), #(45) = 6.20, p < 0.001, Cohen’s d =
0.71; A7 Wi/ 55 5 J0 W45 S5 Rl 1 s g e G b 3
5, 1(45) =—0.88, p = 1.00, Cohen’s d = 0.06.,
333 AEHREREMEXRDHT

A IHE = ANYERE TR, X Bl iy B N I R AT
AT MR WS ) < 2 (ARG =
R4 BIR & B 5 22501

X F T S L S SR, NS S AL ) RO
ANBE, F(1,29) =031, p = 0.59; ZZHANBA T
F,F(1,29)=0.92, p = 0.344, 17285 F 200 i
F,F(1,29)=11.14, p = 0.002, n* = 0.28, FHJ5 LK
R, MR RNV (M = 0.93, SD = 0.73) R FH KT
WY SR IH(M = 0.53, SD = 0.17), 1(30) = —3.34, p
=0.002,

XEFRGRAYE R, AT e RS R 4R R 3
SR, AHE AT BN A B3, F(1, 29) = 0.30,
p = 0.586; ZHAN AR, F(1, 29) = 0.041, p =
0.842, 17 H I F 0% .3, F(1,29) = 10.81,p =

2

0.003, 0 = 0.27. FJi5 tui o, 0 A B L st il 3
K F L R, £(30) = —3.34, p = 0.002,

XEF A ANLERE, 43 BT R A 4344 38 T A
W3, F(1,29)=4.74, p = 0.038, 1> = 0.14., fi B35 )%
IIPTAE R, FEAR AR, ORI (M =
1.17, SD = 0.87) 0 E K T L VB (M = 0.57,
SD = 0.20), #(17) = —3.33, p = 0.004; Ti7E®E [ 7284
o, HER(M = 0.59, SD = 0.26) 5R5(M = 0.48, SD =
0.1 il 22 AR 2, p=0.232, 4R ILE 6,
334 KEWRES ARFRMNBEITANEKSE

BT BEXENRESREEER

7 W RRARIEN 7R T IR A 3000 % 58 [l ) A5 78 v
FI A [ 5 R0 1 A e (Odds Ratio, OR) M H: 95%
BEAEX ],

mE 7 PR, BORA PR R*=0.19, Ui
B [3] 5E 500 RE S AR B 20 19 %R ST W 2E R, 4%
F R*=0.66, FWIRLEAT] L) 66%M )7 2%
BOR AN 5 22 = 4.58, 41 N AH ¢ & # (Intraclass
Correlation Coefficient, ICC)=0.58, St H 4 K
BiAa 2 &

A TG WA X A S AT SR B R AR S
OR = 0.97, p = 0.838, 95% CI = [0.74, 1.28]; #ATii,
WA T WA X YRS A T oA R R 2 Y B AUV, OR =
0.31, p < 0.001, 95 % CI=[0.24, 0.40], FATEWE
ATOLARAES, WO SR LR 2 TR, 75—
FiONASRE T, B IR A 3 U A7 %
WFER RN, OR = 0.48, p = 0.065, 95 % CI =
[0.22, 1.05], <0 25 JLHEAE T 3 LA /088 5 B MR,
PR LR AL,

TN AS H AN T, WA S AR A A T
WM Z RAAAE & W IE M 22 BAE I, OR = 15.55,
p<0.001, 95% CI =1[9.37, 25.81], FH Y a4 TEAE
JF H AT LA, RESS W 4R TR ST A LA . AR,
WA T WA 5 AR5 T 1) 3 B AR IR H 1 VR
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_ 8 \ ~ 08} i
@ ﬁ_jgﬁ; { = ﬁ_jbwy* E ; . E
05t “l
g | | :.:I/:{I II\I-
K@ 1 # B
KR SRR X A

6 G 2 o KRR SR 4 S G 45 1



5533 Fih & N TR ERI N . AT WS RN SR IR = BRAE ARSI S AT M Y R i) 389
—HAR AR
SHIA2: GLMM BRI (95%CD téj g %8 g S
S — 07 X8 Es LR[S
> R e TEE[ > Eg| 7 Esp N\ AR
B DRBRFEL. e 048 B NE- e £l R
H i ) =N
B g 112 -1 0 1 -1 0 1 -1 0 1
A e FEMRA IS A5 TLECHEAER] 3 SOSY
[T T S — %5 % 24 ¥ o s
WX DALY ge e E3[ g —F
AR DAL o - oay E e e Ee \ e
g [l i 23 e ESt —— EB%[ ES
s R R e -1 0 1 -1 0 1 -0 1 AT AT
l [ ; SRS BAESY  DIHRAFIE YIRS AL
AR o e % wsh = ﬁiﬁ Esh %
(AT T« SRR 3o mR[ Bl — mh ]l ST gal T ﬁa LB —
g CHEATXPT T X B oo T EE 2o ol 23 3 3.
= WA x 5 1.14 B =8 Ea =3 = I ‘ 2
Ml GRS e B BT ey - BS[aww  Bspoww \ Blpaww  F [oww - ES[EW
or 1 10 100 -1 0 1 -1 0 1 -1 0 1 -1 0 1 10 1 b0
HAE H BT TR TS HrR
B 7 WA T O NS AR BN IR SE AT Ry A 356 IR AR

E: @R OR < 1 (am ), #E MM OR > 1 (QEMBIN), £5FRR Wald z I FHIZITBEM(p < 0.05, **p < 0.01,
#ikp < 0.001)0 A7 ML R R T REEL i 2 AC E IR A I BRI A A, H b AN [ B (AR MR IR S BT WK, R AR

FEBT Z S35, GBS TN B S . R L T

AR UL, EEAELER] 32 SO M, iR
it [1] F AP SZ(OR = 0.70, p = 0.013, 95% CI = [0.52,
0.93]); [FIAEHL, B2 AAK A IE T T W4 AT WAy
BB (OR = 0.72, p = 0.006, 95% CI =[0.57, 0.91])
AT 5 WA A W s B2 (OR =
0.91, p = 0.445, 95% CI =[0.72, 1.15]),

=B AC H 5T, A WA RS AT WA < [ AR A
K32 IR (OR = 1.77, p = 0.024, 95% CI =
[1.08, 2.91]), FW A AR T HEEZEA I
P SEAT R (A2, AR 9 3800 7E W A AR AE A
RN 2 . SRR 32 SR o A A 1Y
A H IR 2 (ps > 0.5)0
3.4 INES

Zr L, SEG 2 WSS R, ANfE 1 WA R
REPE R SR (HACR 5 T B ), JFEa
PRI TN o 85 52 95 TR A5 2800 A58 AU i — 25 IR 52
AR AR R o G HZ: 1A 280 5 B4 R 32 O 7E 7T
DL AT WA B R RS i 2 5

4 SZEY 3. Wy S S0
PONER I

41 ZWHMSIRITER®K

TEWIEA T Ak AT I SN RO e (L 56
15 2), ARBFFEBE— e [ P B O B2 2R IE 1) 3
i P N R O p s i S L b 47 A= d S PR
kA FEWSEAT N B L S A . SR, SR AS B
BAARFEIEA, Hoo BALH 5 8CR b ] REAF 1 22
St flan, AR A I EBIR(SDT), HEMY) %
JAl (A 4 R) 5 18] 42 B4 4 2 Yl (Al 48 B ) vl i 3

I AR B AR SE M S AL TR T RE R R A A R A A,
1 5 25 D) AT 8 38 o S A 1A 1 8 A () ok 1 i
WTESIHL,

R R GE R b RS 55 b AR 3 R A Rl O =G,
FATBTT T 525 3a 59250 3b, X PSR 58
AR LR - b =B Boe X, BRI
PO IR (DR TR ESEAT A 7 I, A iy
VIR (S5 3a) B A AL, 4 A2 BH B 9 At 2 R
(L5 3b) AR (2) S icEs fa, X PRy =
KA R A RE A AT LA AERF (WD N A, HRE R R
TAEEST? MAh, FRATR Ak S % 5L B IS = BRAE A
R L PR 1) S B T AR
42 I 3a BRI EITARKELS N
421 KBEHM

SEHY 3a B TERIT A B a2 AL Ak N
RN, TEXTAR B AT PR AR R A RS R . E I
FIACRL— G — AL =B Be T I e, 52
BB ER AN R B B i S 38 5 S i AR Ak, 4t
RN AR AR P TP AT NG . TRl AR S
i — 2 B NS R T (S B REAE A = S, AR, K
G 785 ) F2 7 % T 0 AR 1) BB 7 AR R AR
AT 48 78 A A 22 50 X5 S8 A7 o AL BT TE S ) 5
95 5 7E b W 0B ey i A0 Ak, SN
I B 23 ) B BRIk S AT R AR, AR
10138 7 s B I PR AR A
422 Ak

(1)K

i (Abeler et al., 2019), 4% I8phXF i S ok
REA YN, FIIRATR E — A th SE RN 5
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(f= 0.20), i/l G*Power v.3.1, X EXNHE [ =
0.20 2. E /K4 0.05 Bk 56 J135 5 0.95 HIE LT,
TAHHEE 56 Zp .

SEHS 3a HLAE 60 24 A Rk B, o
P19 N, 2tk 41 NP4 19.95 % (SD = 1.69).
B A W B g R, I B (B IE R . i
T A #0220 B 4 ] R AE A A XU, O 2 2 I
A5, SU0 4l o5 RIS — 2 S A

QEWESSERF

WME2 PR, 555 1 M 2 BT —5, %
55 3a Fl 3b MK IH R 2 B POAE T4 55, SCgad /%
T e gh, WONT B ESE 3arh, 1
B e B, AT B & 52 BT A X 0 7%
§ilo X —IRE T AR E R, ©ETRMEM
i A Ao 8 385 Y SEA T R A

SRR 6 N, S AR B
BB T B ML B o BB B b A
Hedd i, A A 20 Mk, i 120 ik
Wo ERAKW T, Wl Se Xt M ay PRt SR ik
A7 T (O T s S T ), WRER SLBR L BE A R s, FAR
& AR BNR AR IER . AR X, PR
5 10 Gm ey, S HE, WA 1 4
Mo 55EHT S8 AN, SC5 3a BUE T XHURAT 00
TESIHLE, IAAE TC AN R RS BT, Bk 2 el
SETREME A AT | W AT IR T Ay ik S b
BB A S, FRATTFE BRI A w1 70 2 iR
], DASE R pk T T A R, X — T
JLF (Shalvi et al., 2012)F5E A B, BPIKSE Aok
R Z I AR TR R R, O Hok > S
THEH B FAE A BT 50 S R

SIS Y LR B Be(Block 1 1 Block 2), &l 2d,
F BB AE TOAT A SR B R T A A SRS K
Ve, VENIE ST IRCR B R UE . Bl AE B B A
AT E B RE TS I 5 i AT 55, ANEETEARDIE W
AP E B R . X — B By B R e SRk A T
TS T W RS ERERE, R A RS T Y
AR ] o

1T i Bi(Block 3 Al Block 4), SZIRGIA T
— PR L] . AT L 5 ANk ik s
5 O 255, WA A RAT 50 4 T RN SR,
L ILE AT AR B s, i e 2 gkl
T o ST H ) BB AP IR R ST . X — BN
T B A A TR R Bl A G 2 2] i R,
BETAGTE T A IAEE TS, BRIl i A 4 3h i

SEAT RS

&5, 1ENALHBL(Block 5 Fil Block 6), SZEaH
SRBBR T Z 17 By B b 1 0 e S i, R Rk
o Z BT R EIAE T 58 2 B PE Il 98 i
AR SEA T R A2 15 BEAE AR 2 5 I 2R 5 R et e, A
IR AT N AR . BRI, & K51
IR AT AT Ak, T84 B S ER R T 2k
P I T PR N AR B R KT ez, TR
SEAT R I R IR o 3K — FR T AN OPEA Bt 2 il et
WCRAT ARG, EARER T AN 9] N TE B
BLEL ALY AT BB

WU R BT, SCE 3a BAERGMER
o e 2l 2 75 RE AR TG A i W B A A R B8 5 O
AL IR SEAT S, R R AR A SIEA T Sy f 4 00 2 s L o i
HESC T HE S AR

QR&itathi Ak

BHE AL PR 4y, T RRATTE R g
Bof B DA 3k G T ML AR Ak B g, PR ok a2 S s st P
(1 )Rt 12 (>3 A 22) 1) 5 g B 53

R TR U6 A R B S BB TS AT, IR
ZEIMALON S T RETE R RUSR 5 4R E, FRATX Bl
B N N T F e 1= el 17 i = |
T

S T VAR T TR A RS T AT S PSR i TR
8, FATLAS R B AR &, FE = AN Belm) 47 8
S 7 225301, 5 BEAIMN R TR it A2 75 08T
oA AT E B

ST R A RS R TGS T T AR R Y 25
FRATTH B AR A B 42 h AL B0 5 e . ARG, TE
B B B IS R A TS FEAR ¢ AR, KIS
P ER R GEE T &8 Tt
423 #HR

(1) & # 22 Fh Xt ipk 3C 2R A 221

PSR AT W T 22081, S5 R BBy
B FR0% B3, F(2, 118) = 16.06, p < 0.001, n* =
021, FHIFHEERER, HEHBIWMLEWM =
0.89, SD = 0.14) . FL T T W Bt (M = 0.97, SD =
0.06), p < 0.001; TFlKBrsk 524 2 5 T AL
Bt(M = 0.93, SD = 0.09), p = 0.004; FE£& KBk s
I ELTWALREL, p=0.013,

O ROHEAE ) 3= AR, TENARI B, s dd
(M = 0.92, SD = 0.01)F i % i E LTS 04
(M = 0.96, SD = 0.08), #(57.98) = —2.04, p = 0.044,
Cohen’s d = —0.52, 95% CI = [—0.083, —0.001].
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()& &2 Rh > 3t & Bz B 7Y 220

X S5 7 N A T E A i T 25 0 i, AR R By
B B30 B3, F(2, 118) = 58.59, p < 0.001, n° =
0.49, FHJ5 L WIR, HEH BB (M = 5.44,
SD = 0.99) 8 E KT T H Bt (M = 5.03, SD = 0.83),
p < 0.001; THIRYB N #EH K TN B (M =
4.57, 8D =0.68), p < 0.001; K&K Bt 5 v i g 35 K
FHALBTEL, p < 0.001,

() N 1% 45 Xt = Mr EX B9 B4 i)

COICREAE R 32 . A KRR A S o=
TRAE =B Bk 5% 1 22 5 DL A 8a, Mo, (WA 5
FEAELER 2 LA, fENIEB B, S =0.92,
SD = 0.01) [y Ik 55 % 1 Z AL TR 4 (M = 0.96,
SD = 0.08), #(57.98) = —2.04, p = 0.044, Cohen’s d =
-0.52, 95% CI=[-0.08, —0.001].
43 XU 3b: #SEEIXTR LT A BRI
431 XKHM

SEHY 3b B TER DB REHE A S U RE A
A RBOBE AR T, T TS G BRI 7R
TR YR 5 ALt A ROR o SRR AT AR SR < 3
LT -1k =B Beieit, il 5] AGE SRk
PR BT SR, PP A S BRI XTI SE AT R Y
TR S SEpEE . R, SC ik — 28 AR
JT (HhFEHEAER S0 AN RGO AR A 5 e A
AT T TR A Y BURR B 5 AR

AL, AL 38 Gk 5 S g % F AT, B S 3a
(PP 5 55 3b (FhS TR R B AT A
XEASTR) 3 7 A 45 B B R 22 S5 6T R Ge T
i o G5 EIRA I I 250 A LIRS BRI
SERT TR, SEE B TE R s BUR AL < B B A 22

95% 95%
FHda {«
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WS BA DRREER R
BRI B

R A g K}r hCE AR KA
HLRBY B
w I = . e
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SZI3b K
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SEXTCEAT A B S B, AR 4 R S A S
JAl A LA T oA v A ARG O BB S 56 S 4
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(1)#iR

Hi4 (Gerlach et al., 2019) ) — I 5 T AN 24T
R TCAT AT, B ARG 0 TE T A T S (5 AR
S50 1) 38 T B AR AL A 2 ) B A/ B v 85 1 R0
(d=031), T, FRATEE — DA PRSF YR
i (f=0.20), i G*Power v.3.1, FE-IEH 25 i /)N
BN f = 0.20, BEKFH 0.05 KAL)k E]
0.95 WITHEML T, 5 56 APk,

SEE 3b /DT EHSE 56 AW LMRIES T
B R e RN 25 SR R AR 7 o e, ALl 2]
62 ZA MBI B, Hd v 11 N &k 51 A,
SERAERS R 21.10 #(SD = 2.17), FrA ¥ N g
ot B HLA T B8 IEA T TE R AR N, AR S S
FRURHTFE AT T M SE 90 OV TE RS, 2258 T A R &
1, LIS ARG ARAT T AR A B AR . (A5 5
MYJE, SE5 3b 5 TR BRI AR S50 3a 1Y
Z 5%, FASEE BRI 1 /N, 2
— X ELL S 5 Z M B, A RE S B 978U
AYFRER, DT 5 M) S 9 5 1) mT S S A0RE o Ay ke
B S TA) R DR 500 ) e S Pk S A v, FRATTIE B
TESRE 3b gl AHT Rl REAA, DU e b s o)
TE 1Y 52 55 I 22 o

QXHREZSSERF

SEHG 3b YRR AR 5 3a HALREF—EL,
FEZE T B —T —NA =Bkt a6
A, BB 2 N, B4 20 MK,
3t 120 MR SR, AR TS50 3a etk n 4
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Ay DR RIMRES Ay SRR
THH B V\IM"E%

AN DEREEH  Hns Ay EEREAER
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ERANHLE, S5 3b SR T B R R E N RS AL R LR
BB, WA 2d s Wi ek SsiC IR, Qi ot A ik

W8 TR TR R B IR, W24
T RS SR TE R B, B PR R 5 s 1] D
F 3, Hi, SIERAESE T BHA T e0RE R
Tt RS =By BCBOH B AR R S T . T R
T %% (Glenn et al., 2010; Kasabova, 2017; Schiiz
etal., 2017). A LRAS SC50 i 5k 0 8 185 LR 08
A R XAy KA g, AR IR S ai AT 1
— TGN TR O E TS S (N = 111), 75 T SE 5
o, B SF B AL B B — 2B L, JRREER
NPHANZE R HEAT 9 s BRIy e, FEN B
4 . G DA 1 1 R NI R e 4 = 0l
RS BGA SR ? (1 = FEF K, 9 =
EH B o FOXFEAR ¢ ke ga 25 R Won, 1E s
BHF- ¥ 73 (M = 7.88, SD = 0.90) 5.3 & TS 8k
WHRH (M =4.86, SD =1.42), 1(110) = 18.91, p < 0.001,
Cohen's d = 1.79, HIR, TEIREMAEITLENE |, &
XTIE a8k, B ) M v A 2 KRR R ST
AR AR SRR T2 7 B SR TE B, I Bk
) R“BELZRKEELSRESRDACMWIT
R (k1 = FERHREERIEM, 9 = EHR
B, 5 = JORCHR). HAREA ¢ K gk S rh T AE S i
T HeHe, 453 o, IE iR U AE T 3455
(M= 747, SD = 1.08) %3 = T harft, #«110) =
24.02, p < 0.001, Cohen's d = 2.28, [EH}, JEVEIE
BTG R I BAEHPEA (M = 6.45, SD = 1.20)
WE T SLE, «(110) = 12.76, p < 0.001, Cohen's
d=121, Zg I, WSCEE5 R Wb R Y], BT
EEEREY 7 2R SIS A RN, NIE st

=3

R R GEVVA A 23 R G FE TR SR ) X i 2 A 7
R T PR, SE 3b RH T Z RIS AT
WG B S, MR SRR TR A B —T T
— WA =B B T RICR, FRATTX I S R AT
THEEM T 22500, PGS PR T RES
AT RIAT VI, Ik — 2538 i X s g B
1) B 5 I i 7 2 43 BT A S AT A o T R R R A B
Befe b ek 22 o 5 bR, SHERIT AR R BT (5 B HE
AER S HA L OREHUE A)XT T TR 3 1 A
H, BATIES— B Be B 2 S s IR, % =
SRPAT ST FEAS ¢ KL, 3T AHE R R B3
M) XoF S A0 Il ) BBURR B B, SRR L Bl (52
5 3a) 54k Sl (SEE 3b)E T AR i 2ER,
TATE I LB, Mg T 3 (MrBe. k. T,
WAk) x 2 (THRA. &8 . BEMIRARIT T2
AT, RSB B ERON . T IRSE A RO S AR
B o

(D) T R AR EY

R 7R G5 PEAR NS AR 5T a0 fe] o T Rl 2R Y T
TR, FATE I 3a 5 3b BEHE, RS
SEE 2 AU LERAEIR A AT M . S TR
R B X HITE T, AR Y [ 380 G T
BUMZERI (W B o) 5t prBe (B . T, N
) e 5K 1 28 B, AR 8 oAt 15 e 1 55 5
55 2 BIAUORFE—3, = A Z R R AH S RBU IR T
0.5 (Mvachanare = 029, Wacharsy = 040, TNarcgrsy =
0.36), VIF ¥J< 1.5 (VIF,,,, = 1.15, VIFy,. = 1.6,
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Abstract

As generative artificial intelligence (GenAl) evolves into social agents with autonomous influence, its

impact on human moral decision-making is becoming increasingly significant. Current regulatory models are

often grounded in the “rational person hypothesis,” which assumes uniform responses to ethical constraints. This

perspective, however, overlooks the profound moderating role of personality traits in moral choices, leading to
divergent regulatory effects and a loss of efficiency. The Dark Triad of personality (narcissism,
Machiavellianism, and psychopathy) is a robust predictor of moral deviation. To address this gap, we
constructed a “Regulation Type x Personality Trait” interaction model. We hypothesized that the effectiveness of
different Al-driven intervention strategies—namely explicit regulation, implicit incentives, and moral

feedback—would be significantly moderated by individuals' Dark Triad traits when making decisions about

honesty.
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A series of experiments were conducted to test our hypotheses. The study utilized a modified coin-flip task
where participants privately guessed and reported outcomes, a paradigm designed to create opportunities for
dishonest behavior for personal gain. Participants' honesty rates and reaction times were recorded as the primary
dependent variables. Across the experiments, we manipulated the Al-driven intervention strategies. These
strategies included: (1) explicit (visible) versus implicit (invisible) Al surveillance which involved potential
penalties for dishonesty; (2) implicit monetary incentives which rewarded consistent honesty; and (3) moral
feedback which provided textual messages in response to honest or dishonest reports. Prior to the behavioral
tasks, participants' personality traits were measured using the validated Short Dark Triad (SD3) scale.

The results supported our hypotheses, demonstrating significant interactions between intervention types and
personality traits. In Experiment 1, explicit Al surveillance significantly increased honest reporting (#(45) = 4.59,
p < 0.001), particularly among individuals with high levels of Machiavellianism (#(25) = 4.60, p = 0.005) and
psychopathy (#(28) = 4.44, p < 0.001). In Experiment 2, invisible Al surveillance also enhanced honesty but was
less effective than visible Al surveillance, F(2, 90) = 18.10, p < 0.001. Notably, invisible surveillance resulted in
the shortest reaction time (RT = 0.49), F(2, 90) = 34.10, p < 0.001. High Machiavellian participants displayed
greater honesty under visible surveillance (OR = 0.70, p = 0.013) but were more dishonest without or under
invisible Al surveillance. In Experiment 3, potential financial rewards increased reaction time (F(2, 118) = 58.59,
p < 0.001), while high Machiavellian individuals showed reduced honesty during the internalization stage,
1(57.98) = —2.04, p = 0.044. In Experiment 3a and 3b, financial incentives promoted honesty more effectively
than moral messaging during the reward stage (#(120) = 3.07, p = 0.003) and maintained this effect into the
internalization stage (#(120) = 2.06, p = 0.041), demonstrating the robustness of monetary influence. High
Machiavellian participants sustained higher honesty levels in the internalization stage (OR = 1.96, p < 0.001). In
contrast, narcissistic participants showed resistance to moral messaging, especially during the reward stage,
#(49.95) =-2.55, p=0.013.

This study was the first to systematically reveal the critical moderating role of the Dark Triad personality
traits in Al ethical regulation. The findings challenge the traditional 'rational person' paradigm by empirically
demonstrating the significant personality-based heterogeneity of regulatory effects. The core contribution of this
research is the proposal of an innovative concept: 'personality-regulated regulation.' This framework provides a
vital theoretical and practical foundation for designing future AI ethical intervention strategies that are
contextualized and personalized. Such an approach allows for the optimization of regulatory resource allocation
and enhances overall regulatory efficacy, moving beyond one-size-fits-all models.

Keywords Al regulation, honest behavior, Dark Triad, personality traits, contextualized intervention



