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NN BT EFER

mAEB AT wEe' mmza

(" MR VT 3 A 0 B B /i BES FHBIFSE hts, 1M 510631)
CT R KRBT B/ O Z, M 510320)

H OE PARETUASHALTENREZO Y mIBRERANE, CRASHENEEZRALZG—FE
TGk, RE 205, PARERT ARG EG—ANHE, KPR EHEET R, AEE. EHNEEH
PRI . KGR IE PA R B AR AR (LIE S TP 3 EPA . HRAT PR PR
FEIVEATERZALZETBARNTPNAE G T RZARGEEIE, BB PR B GBI T AR
Fo P IR R R F T kA dE R

KR PR, BBk, AEE, BRIEE, EANEE, AGHKHE

SES B84l

A RBAXRERAARN—AELEH W 45, 2021),
PRo HA(mediation)si W /M REMRBE A A i X %) AU I 5 A 5 TE [ I R D R n g
S B Y P52 MR L0 o] 3 2o 4 4% i (mediator) M 1T, B3 H AR AR 58 7 12 . HR AR A Rk
S, CACh 2 M E S ik (R o B ZEO AR B R A AN AR B L k) B G
Br %, 2014; HIARE, 2014; R EME, M, A0 BN A 55 R A SN AR AR S AT . R
2014a), A 500 AR 1) 0 R AL 22 T P A RO AR A . £ )
AR B AR SR AT 5T R B AR DT TSN AR R A IR 4 SRR A Y A
g, 40, Woodworth (1928)7E“HIi—F %~ (S-R) TR, F 1 I T A BN TS Y FR O S
PRSI SEAl B TR —HLIA - (S-O-R) I AR TR M SR, e SR — R Sk Sk A I 28 A
R, 8 BH T O T N I A O 5 A LA B B EANBFSE . AR SO B 4R R A AR A
DB B A BRI R AR 1Y, LR — A A PRGN 5 A A S S TR, B RS
A, HJEELE 20 42 80 4EAC, Hhr AR A % i R P9 R A SO R R R TR DR,
FNEM, G T oA b A RO B () — A g A28 Ja R HR A S50 ] A1 T ik SR 5 SR R R A R
i AR AN DA Y R B A AR AR E 7 1] A T3 o
BY3% 1 (Baron & Kenny, 1986; Judd & Kenny, se N
1981), 7EE PN, TS (2004) % 5604 A2 1 MRREAYERE
NI [ A3 BT 70, B T — A R A 56 R T OMER N, R ARSI EC S
Sobel i 5 1 A R0 K 56 B P, S SURIESh T FrAEAL (019 7 72 R A AR T00), 0] fR7 20 R A 8k
FE] A A 8O0 B ISR RN . S, T AL ISR (14 43 BT R 2 AT A0 e 1]

743 BT PN BRGE T A — S 5 BN (iR Y=cX +g (1
M =aX +¢, )

Y=cX+bM + ¢ 3)

pa T 2 lore RIS EI R ¢ b R R XX Y
S §;7;§;§§;:‘;;1 SUTT2AS) FEAL e mr: Jr B QMRS o W A X R A
BEEA: ELEE, E-mail: wenzl@scnu.edu.cn AS M E’J%{@, 7377?%(3)9@ WUHREL b SRR T
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®1 EBRRARENAEFHRALHE K

250 SCHik
Kol i LB A7 (2004); IR (2005); JrARAEQ201D); iR, TRIEER(2012; 2013); iRUEEE, MR
o 1H(2014); HBEHE2017); F7K, HILE2018a)
SN Ji A855(2012); TR (2016)
2500 2% A 1 P A B8O XL 7 %5(2013); ARSE(2017); FE M, IRILEEQ2018)
I ) B Y A w0 XI5 4(2018); J7 7% (2021)

ZE P M-I, 22 3CH(2009); A2, ALEE, TREGR, PIECDT(2014)

ZEH A T AR%(2010); XL =% (2011); 7, BB, Sk, (Eh2014); 7R, HREHEQ2018a)
" BN RS (2006); IRDEE, THEIH(2014b); A, SKEISRAE(2014); A, IRILE(2018b; EN
TR R

il ey
BRI R 2006); XIAR%E2012); M, EAEBHQ2013); RAEEE, XIZ0Z5(2020); X4 %

(2021); T FHAF (BRI )

XWREm G M AT Y BB REC BIEER T M
FISZ IR G XX YBIBIRE; & .« &, Ml & Bk 22, R
B E R IEZS S0 HAR B A ST . B ()R AB),
ESiivL

Y=(c'+ab)X + &b+ & @)
FREGOTH ab AR X XMREAGE Y AL
¥ (mediation effect), ¢’ B XX] Y i) B %500 (direct
effect), c'+ab Jy X 3T Y BBV (total effect), 7E

BEEIE, c=c +ab s

2 HERPE

AR R A ] 3285007 (indlirect effect), {H
WEIFA M — Wb i, A 800 #2 A
R, H A RN AN — B S A BN . B,
R A AR R AR e A5 )
O I I R (SR R s A% N Tt 1 R ST 774
350 B AT DA A 28 5k HEAN R A A AR 1 1 ) 42 A0
(BI A A 8GR0, o] LA &8 43 sl 0T A5 H A 350007 9
FIOS W, whrd, 2007; iR BB 45, 2004; 16
O, X4 =, 2020),

AR T HAR R X R Y
B [l B, HAnRBEIE s 2 A F AR = X SRR
Y NCYA W, RIS RE c AR
FERW X XY WS, B, SR X
WA YRR AT, A B )X N A
Y, e MR TAHHAER, Nzt
ATV (suppression effects) /i #r, BFIEAL
B A28 B AR T IR, MR, 2014a),
WA i, AR B AN ¢ B9 4 XHE H RN ¢

B 246 XHELE K (LI ¢ FN ab 525, B2 A0
(GRS, X4z, 2020), & BRI 5 45(2014a)
HiE— A, WRFAROMEERE ¢ BE,
M AT H A BN 53 HT, DFFE X Anfuf 5 0m Y>>/ 7] 2
WA ¢ AW, W2 EGEHERN B CF — M i &
A=), BHEeX RAE AR YR,

XoF TR 2 R 2 v RO, AR TR (3)
HI BN RE AN, FRSE & Ao, sk
¢, WIFRER AR08 . A BHEIX 458 4
AT PN HAGE. B, — TP
Yy A VR AN — 8 EES A AR T B A 1R
K BB, SEAT RN B 2 BELAT T 5T A
— - FIRH A A R WS, B T A
MR o A3k A 2 B R v A 5 R B
RN EMWOTAR GE, 2012; HEEE, Xax,
2020; iR EEE MEIA, 2014a),

HA BN AT BT B RREE X W Y,
HIR AL E X S5HEAE Y INERZHHE =N
B U MIER, et U 283525 B (moderator) . 1
T %W (moderation effect) 737 i H B IRIT X ]
BFs e Y sl Bl s ma R o H A AR RO AR
A X300 3 DL YR R 45 (2005) o

3 HAMNHTEFHRER

31 HAMEKIEHE

FLUA 1 H A R0ORE A 30 5 1k AT 43l R A2 A
LM A BTR BRI TE . RE2E R YRR
WH Hy: c—c'= 0, (HEF [ TR RAEA B A]
REfR &, Prll R SRR R em ik T (R
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B 5, 2004) REORR LI R BN Ho:
ab = 0o F KO ARG 512 OAT L7317 $22 46 46 i
R P 1),

v v
ﬂﬂ+¥9??§| ‘Bootstrap‘?%‘ |5fﬁ”6ﬁﬁ?%‘

| vk s |

|3E§§S{Bootstrapi%| | Z ¥ Bootstrapik ‘

1 P RN AG 567 v

WU B0, WA SCHRAR M BR A 5357 (joint
significance), & MR I R BRI L. HK
IR AT R Q)R a (AIKES Hy : a=0)
IR R Kb (RIS H Hy - b= 0), WIRF L a
MbHEE@ # 0H b #* 0), ELIER PN
N ab %3 (ab #0) o HLSE, MUK 55 5 38 H T LY
R G W T AT DX, i R 36 1 T 5 AR
B AN BRI Hy 2 ab %0, TG & EA I AT
SRR Hy:a# 0 H b # 0, WAL, BARK
Bt R, (AR, 64 H,y J5 I Ese
B ab BEARNET 07 WX FHA BEL, HY
Hy a4 Ra BEARETOH L WEARET 07,
P B T AR R ERA—FER . 240 K
o 24 0.05 B, AT LAGR =R B UE BRARK UK 56 114 T
TIAERZ N E 0.05 (MacKinnon et al., 2002; &
UL, R 4R, 2004), TiBcA B E A 1 RIGEHR
FH1 - 0957 = 0.0975, X2 EMNIMBEG N
BERY T, LA AR RS 56 V5 A A 6 3] R A S0,
AN 3 ) AN A A UK 58 1 SR R (R
HE, 2014) AR, AR 5045 1 A SR A
F, AR Sz, R EEE 1 FRm
5 RS 56 7 15 T RS 56 T (power) Fi AR (B T 284 415 332
R ) o KKK IR — AW A ab
H AR X (]

ELE 50 R ORI )7 405 Sobel K55
Fe 43 Aivk . Bootstrap 32 01 I M- 45

Sobel I 5k T ESMEE, MBS 1R
BB IR IEAS A, HRBUE ¥ AR IESR,
It Sobel )RR 2R B Y, kBED

SRR 2, 2012), AN ab
B 43 AT 2 A IE 78 o 1 SR AR 0o, AR R AR 43
A3 5] ab B X EAGIE, WHR X EAS A 0,
M AR W2 o SRR TE R ARt o 1 b
BT e AR HE SR B ], N5 ZE R R B8, X
ER BT ML BEE2RMGMIENNETE
D5 ARGE (201125 IE

Bootstrap 352 W i b2 9 B R 1 R4
Fe MUK T 1 (WREr 45, 2013; TIAR%S, ZR4F, 2015;
53, KK, 2016), Bootstrap & —FhE & ke
k. WIEEZMAENXRAN, 7 0S5
Bootstrap % F19ES#{ Bootstrap ¥, {1 5 & filik#
BYXT S S EN a A1 b), MES%L Bootstrap 72,
Monte Carlo 3 (fii #8 MC )5t & —Fl = %
Bootstrap %, MC & AT E R IGHE, R ZEHMIE
a F b PAETHE X AR HER IR . B2 MC &1
P95 T LD 28 R AR B (2018a) S 2 2 Al B 14
G IRAEA KR, WZAES%L Bootstrap . kS
4 Bootstrap Ji ik HARKHEIURE A, 38 i N Wi B
Bootstrap FEAR I o F1 b A THE, 53 ab
Bootstrap X [ 1], 0 X EAETREE 0, W
RO 3. IR EAR B S R R g7, AT
1 FH s 22 45 T B9 Bootstrap (A 4, 2011), {H
i 222 1E 1Y Bootstrap ¥ 7E L6 44 T Y T #l4ER
] RE S W W B E KSR 0.05), Rt
Bk MR E A, MRAREN TIER R
ARSI g, DU SE AR A IE Y Bootstrap 12 i
AT O 7S, R EEE, 2018a),

DU (Bayesian)ids, M HRN D REREES 1
+& % #:(Markov Chain Monte Carlo, MCMC), ‘B¥f
SRR BUE DS B, W S50 55 55 43 A1 F0 08 I
BAREGH R, @i DRFHR SRR P kS
FIBZHWE R AT, MI\SEER M55 ab
my X AT, AR X AR A 0, BiERART
RO o DU I ) G S0 TR R o R A S
BEBEA L M SEs A . SRS /N el 22
KIS, A3 W 5E 5015 B REA BOUCE S B Mt
B 2 DU 3Tk A 243 L R 55 (2011,

R K B . AL . Bootstrap 15 F1 0T
Iy P e R N G VR v s R SIS I N O T 59
B, 2018a; Jr7, SKMGER, 2012; Jr7s, SREGE,
2013), 7 B B AN I 52 48 (20114a) 2 LS 1l F K Tk
K, SRR a b A ET 2, W E
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Bootstrap JE#EAT ARV K B, AR E R h A
SOV B EAE X 8], i 1] Bootstrap ¥, H LIS
WHAT, SEERY T a Bl b BBBE., MBEASE
e s 8, IR D kO s 45, 2011),
32 HAWMEHMNE

A O R, RE UG B A RO R R
A2 H A2 BN 22 K BIRUN We 7 X iR 75 ZEf
FH HR A REORE B RO B R AR O A . AR AR (2012)
WIET 4 Rl AR A5 s i, B AR50 5
BN Z L By . AR S EEES Z R, .
I8 5 A SO B KRB Z L & DA
Rried ° Rried 5 R Rr?zed = 71%4}' _(R}%,MX -
7/)2()/) , Hop Y my AR Y AR AR B MO AR
FH, yay B Y MR X MR EL, Ry 2
FREG)HIME RER?, R2,, Fom Y7 2% HiEd
XORT MG [R) i R I AN BE B X B Mk ST R 1 43
(IS 45,2012; 1REMBE 45, 2016), 14, Lachowicz
SFQOI8YKE RY ., AN yyy Bl ypyy —ac’, 12
= F AR AR o, o IR AR
U=y —ac') =Ry pyx —73y) = @b <

T BB S 2016) BB TS Hh, RZ,, AR B
B A BAYEE (A RO ab BT, R2,, AR
N AT BE R B, B LA R2,, ASIE A4 R H 3
ok AUEA AR, TS ab (KT B
YER &2 BT A KA o B R IR Y, B «*
RIEBAE N BN (Wen & Fan, 2015). v &
SRELAT BARPE, (HE AN 0 T P AR AR G A
BUNE ab TE4 5 iR o B A5 (2016) ALY ab M1
¢ BF5—Bn, A ab B9 FRMEAR AN ST I
Py VE R AN B 2 ab T ¢ 755 A—3unt, I
A A T R0 B HEAE
33 EKITEMHRN UMK

— I R ROV AR T LT AR XL MR Y
SRR IE O, X TR R (R AR
A AR i SO i — OB A ST, AR A AR
TR AR R, AR R R AR O i SR Y
RN R B, PR A AR iy 0 F 1,
A I B (D)~ HEAT TP A RO A3 BT o AR A AR
R A (k=3), AR R AR RO i 2R
S H A SRR A B8, T 5 AR X R A 2R (R
2 WK (0 o AR08 ) o e, B 22 285 1 A et
TR GAD, H 58 k— 1 A A 8o 2 75 3
7 4,2017),

Xt A 2K A P 38 T (R e A A R AR
A E M TR AR R R A R R (L
41 X, FEHIAL Xo) . A8 B (M R M) R RS
Y, Fl V) RES ARG, i Yy =
Y=Y My =My =My Rl M =M, + M, 725 =
ABE Yy . My (M g MIEBIE REL a),
M, (M, FZ o), K5, dEIE G &
Yy = +bM gy +dM ,, + £, FFEIREL b, WA ab
B bootstrap B {5 XM A 0, FLERF AR
(R, LB, 2018).

T 2R v A A R () PR A Sy S0 AR e, N
% Logistic [nl TR 3E F ALtk [ 5 347 4y
WA I XL 25, 2013). 24 ] Logistic [8 1 1
A AR 0 A B B, R ) I R A A
REMROIA 45,2017, XL 5, 2013), BilnHE

AR RSO i, P AR A A AR S

mF, 7R 2 (W R o (ZE LR R iR RO F o
3MEERE b (Logit BOANER—ER I, K
AN BE B4 BH R AL o A1 b AHIRAS 2 TR A B0
TN L 255 (B R B a F1 b el Z, = a / SE(a)
M Z,=b/SE®b), AR KNK Z,xZ,, Fo
BN A IRt RS IY Z, x Z, M B EIECOT A 4,
2017), Y AR A LANECA DT 5 15 A =B,
A 2 BT R Y S P Dl S R A A 800 R
Nz 4, 2013),
34 HEEEN DN

VAT TR A 43 2 % R 508, (HCA 191
JEARTE A AT B SR WT, BRI 5 22 i 5 D7 s 1
1l B R, AT G0 B 09 A A B IR g
2017)o X EFF Q0184 T 38 i I i A
WA CHLSERR A A [l A3 5 A5 A0 0 25 5 B ) T A
B AR TR 3 BT AR (9 A ) B8 1 A
BRI o 7 AR (202 1) — A FE T 3 T 38 S
JE TR AR AR | AR B AR AR 2 K AR AL AL
AR A AT A & RS ()F 2R bR
] A5 Ak B A ARORE, G SR A | 2 R AR
RPHEAL . (2)F BRI AN, LB
BILAK R 1 38 U S T AR AR R N 22 22 [ Tl )3 rp A A
B ) BEAL RS, T sE S i T AR L 5
ZIK PR AN Z 2 H IE R AR, (4
Bootstrap F1 U -3k A 79\ a1 B8 0 R A 4347 -

T ARGEQO21) W a4 th, 2 )RR NS
AF KA A AR R R, WA R AR 2 (R
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FALIUPSY =Y IS - S R NEE A &1 S L S v NIt
iR BRI R A b, EAR IR RS IR A
geil LAk B (R EgE, 2017). A 38 X 5 T
MRy . 22 )2 F ] e A 455 780 0 i 25 B (A AR 78 A
BEIEAT DD I RS, PR = A BIR R T
g B A1 SR A D BT 0 200 ) T B D S SR DG R,
[F B2 T A EE RO o AT 52— 1) 2
PEHI R AT . AR BN R T T
Dy B R SR A 18, 7T 22 2 SR M Y v AR
HIERB R, RS B AR T AT 7 A
RS B B gm AR R, WA P 3% 2 e i) A5
Y D)t A2 S s T AR R B 22 2 A | rh
e i
35 HNAMMEEMAR
351 ZEHITBMEER

X E RS, W RBEZ PN
A B TV BT b A R A e T R AR e kO, B
T B 2 B P4 (multiple mediation)BE (& 2),
WEANPNEREZMEGFALMLR, ZEHP
NRIRIA LAy M IffT 2 E P AR (P A A2
ETEmCR, B 2 L M—M, R Mt
EPABR(PA T EZEAECR, WWE 2),
ZE PRI ROV AT LUA o =28 (DFEE
&AL A H A0 (specific mediation effect), B
AR 1R BE AR I TR AN RO . — Y AR
N R P RECW AN aby), (HRRZE PR
Y] LA 58 22 A~ 2 BT B B =X b A 5007 (n
aashy), RPN R Z EHNAREERFA M. (2)
SV A S50 (total mediation effect), BRI b i
A AN R A, Q)R A RONE, RIS R i
BRI A RN 255U ayby — ayby ) o e BEULEH A,
WA AR TS, TR L A 25087 2 7 4 %
1 A 50N Y 48 B I 25 5 (A0 | aydy | — | ayb, |)
OF 7, ELEBE, TREER, PAECUT, 2014; I,
WK, 2009; TELGEE, XIZLZ, 2020).

I 5T R0 B SC#E (2009) R ¥ 2 8 Fh A 5%

(i

i
B R o A om kg I AN, - Sobel 121547

.

as
M, M,

a b,
a b,

c'

K2 —AZEPARER

A BRI TS L R . SR
SR PIVAC 0T (2014) E 1803 2o 34 fin il B A8 i, A
Bootstrap & 1T AS i 1Y 2 B AR . 4%
o e A S50 A 58 5 1 A 22 B v A AR i L B AT
U7 AR5 Q01D £k, 2285 A A8 5 % T I
T ARFEQOIT) I SCE, WK P55 M i £ 8 h
AL AT U T AL B (201 8) Y S

352 ZEHAER

Z R (BB AT 2Bl G b 28 B,
WE AR E TG X B 22 2 5088 22 () AN il 12 7k
SRS, FEGIAZ KRR (multilevel model)
AP RONE, DA s IR A% Gt A ARl e /N
Tl TR ROTAS 4%, 2010), £2)2 AR
RUJE Z KPR R A OB AR ) 254 0 % DL
ZIRP AR 2-2-1 BEAIGX =AM EFE AR AR R
AARE . FAAEEAEARNZER), 2-1-1 R
F1-1-1 F5ER) = B AR R AR R B 1 R 1 2 BEAIL
M, 2-1-1 BEHIT] 3R 2-1-1 15 vh A 00 A5 80 Al
2-1-1 FEMLAF A RORI AR 1-1-1 BRI AT 4328 1-1-1
[ 52 A SR AL 1-1-1 BfEHL AP RR A A L
PR HL L, 2-1-1 BB A 2500 A5 A7 72 BE LR by,
ThR R AR 2 KB, ksl X
SRMEF, 2 AR MXHE 1 AR Y BT AE
A2 2 KB EAATEAS 5 T b FRos i
2 2 K b SFIME, b Il b KRRV KRR N
bj=b + ¢ 1-1-1 FEHLH A R80N AR A FTE BEHLON
a. by ¢, UIRBEDLR AN aby (R 45,
2011),

5 745 (2010) 28 56 22 )25 v A 2k I A 78 R L
SEMTTEGIAE N, S8 T AT AT AR R £
AR AR T . FE 2-1-1 F 1-1-1 HP AR08
MR AHIE, X2 1 HAERRABE O, [
A YEE T2 2 Bl b, ISCEigE
MNP AR AR B . BRI, 2-1-1
AR AL (R 2 A RO R 0, ANAT Al E] A
BN o 1-1-1 F A A0y A% 76 D B A 4L [/ e 4 %3008,
NAHN PR . XA mEQOINERE], K5
PEFFA 1-1-1 BEHLP A R, A 1-1-1 [
E A RN AR DK B TR AN T P A 0N S AR R R,
P EIASIE B 1 GE 11K 56 485

R A JAAFER T ART, H,
J A EE A FLER R BEHLAAE, BT MR
A E AR BT BN, IS AE Z R AR
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MRERLAA R, R 1 AR RN O BB )R
MO, JRREBET DR T RO B A
MR EE) S T2 2 @i R, XA T 14
BT O BB A B 2L 2 {0 25 3 A8 T WM A 2 )
V5 TLO PR, X R BOA S S BUm AR R 22
(sample error), BIVH T (DA it A A rh g U
I3 W) T 7 A2 59 2 8Ok T 22 O A%, TRLE R,
HeaER, AR, 2014), 7T LUK I R TG E
e LI A v A b, fl ] 2R S5 M 5 R AR
(Multilevel Structural Equation Modeling, MSEM)
HEAT 22 J2 T A ORISR 3 A, R G s ) ) il
W2, IARFRE N T —A 22 A 08 o Hr i
T, AT T 2 2 25 Oy AR AR AL SR AT 1 A8 Y
Z AR, WERA S 45 R 2 2 )2 A sk
N E HRAR AR 1, AUl ] 2 K P
RIARSE AT A8 i W 22 2 TR A BON A 5

TELJZ RN 4T, JES 5L Bootstrap 1
F18 52 B LU PRI P, P A H A BO8E 53 7 T
LB r w7 J7 A8 D B (2018a) Y BT S -, 7
ZIEHA o, YA G E R RAE R, T
il FH DUk 2H5es (5 BN AT A, e
MC . B MC ¥ETE TP R0 o0 A b B 2 BUAS
S HAL 7 A 2, 3 Tl D i s X 2 Ak
28 Bootstrap H1 DL H-Hrik AR I LR 1), Bk
BAHBE R AR AN ST A2 R
A ROV A AL Y FE AR AT L U7 AR AE (20112538 .
353 HETHHNRE

AR AR P A R XM Y)ZE
PR Z WS, R rRA RON RN B
Wik Z BIARFEIBUE TS . TS A5 (2006) 13118
T AT AR UK B 5 AT v A i RS R B AR (M
— Y)W R R R AG B il G B R I S 0
(2014b)RFELEE T 6 FhAT T By A B8 (R
TSRO 3 L R[] i 3 5 e A %00 AR
RO 3 FAREAL), I LA I 3 55 o A 25007 14 i
PERAR (X M) | 5B AR (M Y) R H RN (X
Y)RYA WS R A B ], PR T =R A
A RN 3 MO R AR SR . R BORR
F18y DX T S 6 v R PP A 000 22 S R e i, R4 T
—A R R o DB AR A S AR AR
HEFT AT PR Y h A BB A B I RAT RS R R A
ROV L2, W4 AR B B IX ARG 30 12 (AE 2
0 Bootstrap %); UNSEAPH T 1 H AL AIAS B

L U A RN Y 25 S AG 55 (IR 2L Bootstrap
B)e A, TREIRZE(2014) R T 4] R Bk
T DX TR ARG 56 32 (DL A 397 0 ) AT A 98149 1) v A A6
TR, Liu A1 Yuan 28202184 8735 f Hh A4
T 5 7K 10 f 9 1 35 AR 78 (Yuan et al., 2014)
MIGE G, $E T 3T WK 18T A9 A A A
SRR, FE LA T BRI A A A58 A S
Fitr o

I 78 F BB (2018b) it — 25 [ 38 T fal {5
VR T S5 R 5 AR 5 I AT Ve AR S A R T R R A
BER Ry 5 . VO T 45 4 7 B2 U7 3 (Klein &
Moosbrugger, 2000) ) it # 7 F Jo 75 £ FH e FL45
b, HLAT 25 R4 Mplus 7 AT,
)R . AR, AR OR &
AT I A R R AR R T A7, WA AR
TR A PR A A BRSBTS R Y
R AR R

J5 7 A B B (BRI NG Z R A F 2 2
RS TE—, BT 2 (ZERAET) < 2 (34
AR IR) x 3 (P Y R AR I 12 Fio
22 AR AT A T A R AT AR
B 12 FpA R 2 2R A BRI R, RE MR T
{71 22 J2 45 40 FRASS R SR A TV 8 (R A R YT 1 &2
2 A B AAG 55 J v, ARG IE A A EN T, AL R
B i, VR T 45 R R kRN DL - B A SUE
o IX DUk AR O WRBAE T An ] Ak B R 3 45
T, YEEAR RS R, H IRV T A5
ik,
354 FHHRNMIFATIER

A A BT T AR S AR R X% R AR
Y (RN 2 B A Z B0, TR RO (R
A4 i) e AR R MR AR R Y R AR (]
3(a)), XA PR 1T XA 4, 2012
TR S 4, 2006). RS (2006)iF 8 T Qnfal
WA B0 2 AT A P A BT R R T (RS0 . It
BF, A F A A T R TR A G 5 A T R TR A i R Y
T2 A28 (X M) B JE T 1 v A AR (0 6 56 4 T
— B, PRI X B LE T S8 AR RS [R] R,
BB, MFEEAE, 2014a) XTI AR, &
JSTE R T RONE, VR B Y R S A 3l e A
AR AR XA PR B R A AR, N A
AN, HR g A B A 2 B

R IE AR EBEQOID ARG IR T 5 Fik:
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(a) B AR 1
(B4 B IR BB, 2006)

B3 A i

A TP R TR ik, IR T S
TR, e b s X X HASR Y RO 272
B P AS G Z B9 TR, A SRR SN B (BN
AR A/NT 2%), WSE M ARG 5 A T4
ARG, AR TR A R IR T RN AN 3
D)4 P 22 0 T AR IX R A: 56 2k (IE 2 8L Bootstrap
) .

5 BRI X 2T 2 (2020) 3 — 254478 ¥ 15 114 vh
A ARG 56 FIAT A 1 8 A A B T R
k, BEih—NEARRRRE. WRALE X X
ARG Y WSO A 2 2 R AR Z iy,
S @ TR B AR, R H AR R XX
AR R Y PO 2 B AR & Z R 9T, IR AT
VLB S A R A B IR TR A, ] DL R ST
IS B A AR, 8 R N B e A AR e T A
FHEMSIE .

XA ZE(2012)F5 H, M AEs Z iHI1E
FHRT DA 3 A A8 i MR, OSRAT Th A 1Y
PR (& 3(b)). Kwan F1 Chan (2018)48 1,
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AR IR T 55 7 K [0 01 49 98 15 3500 5 7Y (Yuan et
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FARNYZZRTHRAT . =FMaHhnmEz
VTR T R, 2245 X RZE 2 AR Z B9
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22 A MR 1 ARE YRR 2 1 R

(b) A A A AR T
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1 A8 Y PP AEER . PIRGE A i 2 )2 I8 T
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A 2 hA AR M EGES R |

S MG
4 HieEHRE
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i AR I A KON A B L N el B Y A
BONEAS IS . TP RUN AR R S AT RS A
T PR A SON B A Y B AR, AT AR R
TR RN S HT I SR R . 25 AR R
(1) R A SR ) 2RO, R — SR (E AR AR
TR R 4 1
41 EFIRWHITH RN A

S T P A O8N A N B ST A R
T, — & X [ 55 55 (2018) /0 41 1 = Fb A T 9250 iy vp
RO BRI, AL T Ik WAL
HHREAT B0 o S8 T BH AR B (201 8) A T
IR 3 P T B HE A O R 5 R R L 3.3
A1) Miotevié Z(2018)45 i, X FH#EA H 28 g (an
SIS AT AL, SR P v 8 R A g
(PR B AR AR A I — ) R SE g T, T
FETSTE LS A S E QR IR [, JEATIE ARG
AT, BN, RIS 208 M sic
1230 W (SE 50 4 R AIEAZ . BRI R ER L)
— 2 X R U 1 AR e A BRI H 0 R A
B o M2 A VA AL A T 1) S 6 2 4 ) 2
ZHI, B CEA S A A AT RE I R AR B, B
FABRALEAZ (X = DIMERE 0y SR 50 Y (1) Ffd
MEEITAZ(X = 0)TERS H A BT 5s v (0), &
1% Y (1)1 Y (0) A7 7E 45 R (potential outcome),
SR 2E Yoy Pk A SERR 2 (AR 12), W Y (1)
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R LIS () R AR d s BERT Y (0)iX AN e 45 SRk
EAFHEMELAY, FROM IR S 45 R (counterfactual
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42 BETEEP LRI PG

TEfRj AR R, R AR B T B2 PAAR
i MBI B T—M), SOERAE S YRR T
—Y), WHKERE T MY XEANREHEL =
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RGO RIRIRE TR AR RN X 22T,
AT DB BT BEVE 2R A2 X 152 (B 4). )5
AR RS B R IR VB T R AE TR IR X 2
J&, BEIE BRI 2R BT RE 23 32 B X 1RSI (1
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T AN R AR SR (M) A Il () 1Y a7 B A
B, o P A (T) i — 5 AL BRI IR 2
i, R ZHERE XS AL 25 LT,

<&
M
/ : K
s
X ; > Y (€&
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E 4 WEIREAE TR SRR AR H Fritz %,
2016)
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AR % E Al . Tofighi £5(2013; 2016) & BLAE
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i, J5 AL IR A AR 1 N AT A AR B R AL B,
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43 RS

I A [0 VA R A r A 3550 I A 6 B, 4k [
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method) AT LA & i 2 14 [0 )9 49 A 20 8 b B 1B
T T 1 B Al T R 22 . AR Ik RS
A2 X AR ) G TR A AE — 8 19 I 25 A8 TR Pk
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Wi 5 5 /N (Zu & Yuan, 2010).

RGN RIHTT LIRS E EH, (HE
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HAb AT 2 v, FXFa Ml b AT 2 PE L IE (linear
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44 BN S5

A RONE B S: A BT T A S A, — AR
ELAFEAR S | 1 BIEERA o M ANRLN & (a. b A
¢ WIARHEAL U REARG THED), SR b 0N R0 Y A6
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(2017)FF & T —Fh M 28 T ] 47 ) 2 v ) A5 AL
2 B AR ) W2 A 56 S350 87 . Liu 1 Wang
(2019)#5 i, Schoemann Y4 1143 H T B 76§y A Tl
W a. b F0c EIT, & 25 EF0M A A & A
2% K. Liu Fl Wang 5 50 (9 A5 2 145 1E 345 5
FIRYHT, TR T R 1 A i 2% TR

T, 5HHGETEARARGE G RO TR A S0
B 2T B BT RR i o A0, Serang %5(2017)F
FH Lasso A4 7 1 WAk A9 8 1 v 4 43 B
(exploratory mediation analysis via regularization),
HATHARAN 0 BReE P i ie R T
T2 T HiFIH . Serang Fll Jacobucci (2020)4
RV A Jr B i R 338 ] T 45 R = B 2R A2
AR R, A P AR e 2 ) A e DA S R
A AR TR . XN, Gonzalez Fil MacKinnon
O XA T frh A Ap Hr Al 2S5, 2RI T
WA F-F 4087 7 . Gonzalez #l MacKinnon
Qo2 A AT M BOANE TR, 5T
7% i I i (B4 17 RE AN R 22 ) %) o A 43 A
URZIR . FEAN, Hsiao 5520214412850 43 7 Filh
o BTARSS &, S0 TR A M . ik
EER D L e CIEA 0 i S R SR
TSR A 238 07 2 (Che et al., 2021; Liu,
Jinetal., 2021). JrikmyE L FsE A R4 TIRA
FE A R0 N T A28 9 T RE, AR BE A A S0
TR TS TR, 23 AN 3 in okt o A 2800 A4
K [ea] 5L ) B

S % 3k

R, FBERAE, XUSCH. (2013). FA LRI R, R
¥+ Bootstrap Ji ik MR, FHFFER, 94), 120-
135.

MR daise, THER. (2014). O FR2AAF 70 1 R A 2L
NEAr BT X I T iE VIR . o [ 0 PR AR G, 28(8),
578-583.

T, WEEE (2018a). =K Z B oA BN T T A LLER.
D IEFI, 41(4), 962-967.

T, B (2018b). Bk 45K 5 AR AR A (K AT 1A 1

R, OFEFFF, 41(2), 453-458.

FEA, W (BRI, AT 2 )5 b A RS RROR T
LR,

TAS, M, RS (2021). Gh 1 K 0 oA RS 4
D EEFIE, 44(4), 989-996.

TS, UREE, SKAELGE. (2017). R H0AR B A RN 4 AT
L FEF, 40(2), 471-477.

T, R, SR, TR (2014). BT U7 RE AR
HI2 2 RN LAY, Lo R F N, 22(3), 530-539.
T, R, TREGE, PMVIE DT, (2014). B S5 U7 R AR
AU 22 AN, D FEFLE, 37(3), 735-741.
FFA, SRR (2012). H A 508 ALV A E e 9
oAtk . dESH Bootstrap il MCMC V. 7R,

44(10), 1408-1420.

FA, TKEERE. (2013). SEAIAESE Bootstrap 75 12 [ i
AL M. O BEFE, 36(3), 722-727.

T, KGR, LA, RARW. (2014). FT AR KX
T A T R AR 5. O BRI R, 22(10),
1660-1668.

TS, SRR, ZERRIY. (2011). A RN ) = 3 X 8] il i
Tk, DPEFIFEAE, 19(5), 165-774.

FA, IREER, EEEEL (2010). ETHELERBRNZ)E
RN O FEF I, 18(8), 1329-1338.

JrA, FRECER, RSB (2012). oA RS A B D7 vE AR
WREME: FESRE OELRESHE, 28(1), 105-111.

HAAHE. (2014). H A BRI S 8T i —— 0 F TR
WIS Tk, P A, 28(8), 584-585.

TLRERG, 224, (2015). 44 B Al E 25 (Bootstrap) F2 /7
FH. D FEFEIRH, 35(5), 458-463.

XK, TKFE, FEER. (2012). BRI A FOBE A B
M@ SHEAME (Fhe 5. 0 BRBEE, RN,
BESESL (). A5 E PO 19 0F 77 72958 — W, pp.
553-587). dbai: ALl REEHi A,

XIE 5, FRWAE, ¥ HR. (2018). TENEEE R F A%
NG, OFEFEA G, 6(11), 665-676.

XNz, B75, kT, sKSTE. (2013). R ENSEHTE
IR BB . O FEFFR, 45(12), 1431-1442.

XLz, "R, HYlF. (2021). AN FEH G
JE R H N, OFIR, 53(3), 322-338.

XLz, 3kA, 3877, 2RI, ZF/Al. 2011). £KFE
LR A 2O Al F B H L. 0 52 7R, 43(6), 696-709.
MI-E I, 2230, (2009). 2 EAR B R N . O P2 F

%, 32(2), 433-435.

FAgE, BT (2007). AR, AV L ERSHAR
— W& SR R H . OEE S, 304), 934
936.

FBH, iR (2018). T P AT H R A 1T 1 R A RORE
IRV LRI, 41(5), 1233-1239.

FRH, EAOEE, EEE, EX. AR, B AR
WTARRL, O BEF .



ESRp

RGBS A5 [ N R A RO T SR 1701

A BE. (2017). SEUERT IR (R RHERL S 4. O ZEF
40(1), 200-208.

BB, YERE, R, BRI, (2016). WM ENA
MR E P ARG, OFFR, 484),
435-443.

WA, I, RN, WK, FEM, S (2021).
kel 20 FEN OIS T IAOE LRI, O 2R
HE, 29(8), 1331-1344.

A, AR, KT, (2005). TN A AU EE
BB, OFFIR, 37(2), 268-274.

R, XL (2020). AR FII RN 7775 R
A Aest R Bl

IR BE, HHEIE. (20140). ARSI T 7RI R
J&. DPFIZARE, 22(5), T31-T45.

I, A, (2014b). AT AT Y P BEAL G 06 U5 ik
SEA RGN O PIEIR, 46(5), T14-726.

BB, K, GEAZR. (2006). A IR Y AR H R 1Y
WP AR, DTSR, 38(3), 448-452.

WAEBE, RE, AR, XNLZE. (2004). H /B 5 FE
R, O FEER, 36(5), 614-620.

W, ett, 2R (2017). T 43 0T 75 10 AR FL S 24 AT
RIS . A EAE T 34(1), 159-162.

WSS, B (2013). A SRR By v B
AL, OHEFEHK, 45(9), 1050-1060.

TR, BT, (2016). T bootstrap 2 B A 2N 4 BT
Tiik. 2T R, (5), 15-T8.

Alfons, A., Ates, N. Y., & Groenen, P. J. F. (in press). A
robust bootstrap test for mediation analysis. Organizational
Research Methods.

Baron, R. M., & Kenny, D. A. (1986). The moderator-
mediator variable distinction in social psychological
research: Conceptual, strategic, and statistical considerations.
Journal of Personality and Social Psychology, 51(6),
1173-1182.

Che, C., Jin, I. H., & Zhang, Z. (2021). Network mediation
analysis using model-based eigenvalue decomposition.
Structural Equation Modeling: A  Multidisciplinary
Journal, 28(1), 148—-161.

Fritz, M. S., Kenny, D. A., & MacKinnon, D. P. (2016). The
combined effects of measurement error and omitting
confounders in the single mediator model. Multivariate
Behavioral Research, 51(5), 681-697.

Gonzalez, O., & MacKinnon, D. P. (2018). A bifactor
approach to model multifaceted constructs in statistical
mediation analysis. Educational and Psychological
Measurement, 78(1), 5-31.

Gonzalez, O., & MacKinnon, D. P. (2021). The measurement
of the mediator and its influence on statistical mediation
conclusions. Psychological Methods, 26(1), 1-17.

Hsiao, Y.-Y., Kruger, E. S., van Horn, M. L., Tofighi, D.,

MacKinnon, D. P., & Witkiewitz, K. (2021). Latent class
mediation: A comparison of six approaches. Multivariate
Behavioral Research, 56(4), 543-557.

Judd, C. M., & Kenny, D. A. (1981). Process analysis:
Estimating mediation in treatment evaluations. Evaluation
Review, 5(5), 602-619.

Klein, A. G., & Moosbrugger, H. (2000). Maximum
likelihood estimation of latent interaction effects with the
LMS method. Psychometrika, 65(4), 457-474.

Kwan, J. L. Y., & Chan, W. (2018). Variable system: An
alternative approach for the analysis of mediated
moderation. Psychological Methods, 23(2), 262-277.

Lachowicz, M. J., Preacher, K. J., & Kelley, K. (2018). A
novel measure of effect size for mediation analysis.
Psychological Methods, 23(2), 244-261.

Liu, H., Jin, I. H., Zhang, Z., & Yuan, Y. (2021). Social
network mediation analysis: A latent space approach.
Psychometrika, 86, 272-298.

Liu, H., Yuan, K.-H.,, & Wen, Z. (2021). Two-level
moderated mediation models with single level data and
new measures of effect sizes. Behavior Research Methods.
Advance online publication. https://doi.org/10.3758/s13428-
021-01578-6

Liu, X., & Wang, L. (2019). Sample size planning for
detecting mediation effects: A power analysis procedure
considering estimates.
Multivariate Behavioral Research, 54(6), 822—839.

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West,
S. G., & Sheets, V. (2002). A comparison of methods to
test mediation and other intervening variable effects.
Psychological Methods, 7(1), 83—104.

Miocevi¢, M., Gonzalez, O., Valente, M. J., & MacKinnon,
D. P. (2018). A tutorial in Bayesian potential outcomes

uncertainty in effect size

mediation analysis. Structural Equation Modeling: A
Multidisciplinary Journal, 25(1), 121-136.

Schoemann, A. M., Boulton, A. J., & Short, S. D. (2017).
Determining power and sample size for simple and
complex mediation models. Social Psychological and
Personality Science, 8(4), 379-386.

Serang, S., & Jacobucci, R. (2020). Exploratory mediation
analysis of dichotomous outcomes via regularization.
Multivariate Behavioral Research, 55(1), 69-86.

Serang, S., Jacobucci, R., Brimhall, K. C., & Grimm, K. J.
(2017). Exploratory mediation analysis via regularization.
Structural Equation Modeling: A  Multidisciplinary
Journal, 24(5), 733-744.

Talloen, W., Moerkerke, B., Loeys, T., de Naeghel, J., van
Keer, H., & Vansteelandt, S. (2016). Estimation of indirect
effects in the presence of unmeasured confounding for the

mediator-outcome relationship in a multilevel 2-1-1



1702 O B R 2 ot B

o530 %

mediation model. Journal of Educational & Behavioral
Statistics, 41(4), 359-391.

Tofighi, D., & Kelley, K. (2016). Assessing omitted
confounder bias in multilevel mediation models.
Multivariate Behavioral Research, 51(1), 86—105.

Tofighi, D., West, S. G, & MacKinnon, D. P. (2013).
Multilevel mediation analysis: The effects of omitted
variables in the 1-1-1 model. British Journal of
Mathematical and Statistical Psychology, 66(2), 290-307.

Wen, Z., & Fan, X. (2015). Monotonicity of effect sizes:
Questioning kappa-squared as mediation effect size
measure. Psychological Methods, 20(2), 193-203.

Woodworth, R. S. (1928). Dynamic psychology. In C.
Murchison (Ed. ), Psychologies of 1925. Worcester, MA:
Clark University Press.

Yuan, K.-H., Cheng, Y., & Maxwell, S. (2014). Moderation
analysis using a two-level regression model. Psychometrika,
79(4), 701-732.

Yuan, Y., & MacKinnon, D. P. (2014). Robust mediation
analysis based on median regression. Psychological
Methods, 19(1), 1-20.

Zu, J., & Yuan, K.-H. (2010). Local influence and robust
procedures for mediation analysis. Multivariate Behavioral

Research, 45(1), 1-44.

M ethodological research on mediation effectsin China’s mainland

WEN Zhonglin', FANG Jie®, XIE Jinyan', OUYANG Jinying'
(" Center for Studies of Psychological Application & School of Psychology, South China Normal University, Guangzhou 510631,
China) (* Institute of New Development & Department of Applied Psychology, Guangdong University of Finance & Economics,
Guangzhou 510320, China)

Abstract: Mediation effect analysis is able to reveal the process and mechanism of the impact of
independent variables on a dependent variable. As an important statistical method, mediation effect analysis
has become a hot topic in methodological research in the last twenty years. The development of
methodological research on mediation effects in China’s mainland is systematically reviewed from the five
aspects, including testing method, effect size, the mediation effect test of categorical variables and
longitudinal data, and model expansions. Specifically, model expansions include multiple mediation model,
multilevel mediation model, moderated mediation model and mediated moderation models. Finally, recent
progresses of foreign methodological studies on mediation effects and the future research directions are
discussed.

Key wor ds: mediation effect, test method, effect size, model expansion, categorical variable, longitudinal data



