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L 5 <G BE DI RE”, HE M50 <F D4R g g g o
IR HT I H B SRR ST X WA 520 Y (Baron &
Kenny, 1986; MacKinnon, 2008; Muller et al., 2005;
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1986; i, XIZL =, BEANZE, 2012; iR EBE 5K
W, RANER, 2006),

SCHR B BT 22 A e A b A I T A A 1Y
J7ik, AR ARG 7 i L SO LR 5 B A
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M DIAEMIFSE &80, A2 06 R (U) 208 15 AR 1
ZEEA R R (W) A28 i (=08, T, BR
Jal, FEHOHE, 2011), UX VRN, dnR e
M W, T WS Y, D6 B3R5 000, (3 /0 0 b )il et
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JEAA TP IR T RO (R B RS, 2012; I AR SR,
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BN
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(1) Y XF X, U 1 UX Ay el
Y =cy+¢ X +CU +¢UX +¢ 1
UX I FRE ¢ WD U XY 5 X R B 15 8500
W), BT RERE UX S 2 m WA
A Y RN,

(2) i w Xt X, U FiUX B[

W=a,+aX +a,U+a;UX +e, 2)
UX IR %L a; B3 .

(3) Y XF X, U, UX FI W Ay [H] 5

Y =cj+¢ X +c)U +ciUX +bW + e 3)
W RS by B, FRUEH UX B AE R W
X RIS B Y 7 AR S o HERE, )22 %) 1 750 58007 (R i
i A AR R R PR V) A T ashy, BRI TR T AL
PLAET ey o WPRAESE 3 20, UX BY B ¢ A i3,
MU R 00 5 A 2o i s i WOTTE AR
BT, N 2R XA 7 A6 5 A i 8
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FH 3 T J7 125 46 56 1) o A 500 19 2 — S A DR R
BAK(p < 0.05), GEiTIhRCdLBAR, B &40 52 PR
e, B 55 W oA S0 A &% 45 ie
(MacKinnon, Lockwood, Hoffman, West, & Sheets,

2002; i EEEAE 2012; IR EEELE 2004),
22 H#EZ RE R AROR IS

K 56 A5 H A 5 05t mT UIR A R R GR
RS 2012; R EEESE, 2006), X T & 2 BIR A4
A, Muller %5(2005)32 1 T —AN 3814 A il o
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A7t W IR (8, = 0, JFH b #0), Fl(E0)ZE 4 U
FAT R A AR W XA 5 Y B8 (b, 0, Jf H
a=0). Xk, HEKREBLEEE, ()cy=20,
(ii)a; 20 H by =0, F(ZK) ()c; =0, (ii)a »0 H
b, =0, IR A Y.

FEFRATHT— T, XK T A B AT
2R, WARBE AR ()20 (Bl 3a),
(i) a; =0 H b =0 (K 3b), WIIEABR )8 35 2%L
R AR, B UX AR W,
R AR B Y, U, Zead A i TR TR TR
N4 T aghy, B VA RON A T o (LI DB AE,
2012, p95). fHZ, MRKIEERE: ()c, %0,
(ii)a, =0 EL.b, =0 (& 3c), K 2% ] fig B 8 5 20
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SEATAIIE? £ a, ST 0, HIRG) AL UXAR
MW, H X R W (8 #0), 1 U IR A2
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by # 0 )JEA—HFE I o FiF A vl IR Y & anfe e VR A Y,
Ji 25 01358 BH 85 S T 25 A7 AE o Muller 55 A(2005) 1Y 3C
T A A R R T AL B 48] R S — I TR (RP
(i)c; #0, (i) a, #0 H. b, = 0), {HARBELEF Az
FEHT—FP I T, 45 FRTE TSR/ xE LA A R 2
“H A B IR, BRI SR IR RIS,
TXRE B4 B SCRk b ASHMESR 2 (14N, Horcajo, Petty,
& Brifiol, 2010),
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fEH -

gk LTIk, R @), (5)F(6)r K545
J&, (i)ey 20, (i) ay 20, (iii)b 05 b, 0, MEA
BERUEA A AR TR X Ry R A I Y A
RN Y 5 — AR DR RN (p < 0.05), Geit IRk
fli(MacKinnon et al., 2002; & EBESE, 2004; &
RS, 2012), QARAGER SR IE () ey #0, (i)a; =0,
(i) a; =0 Hb, =0, 7EMREAH AR 0, &
BTG X OXE Y IR 80N e @ A A W i
YRR, T U IR T RO Rl 2 A AE, BP U SE I A
W XS Y RO, DT EHE R T T X R Y BN
23 FE=— BEEREDPNTEN

Fairchild 1 MacKinnon (2009){Jj i# Sobel (1982)
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R 2= A, S, . SRR R R,
BRI A A RO PR AL
B A R Z AR (DTEAR S0 E T 1540
MAFTERYTEOCT, A 56 A 728 HE 5 18 55 248 B i 22 5.
T A A AR i S PR A e A R A AR
EH, RGN (2)BME &g Al # 2 A,
8aloy WLITARAS I3, I FLo A1 AU 23 it v A 2505
{t 4,0, #9725 {L 1 25 fk(Cheung & Lau, 2008; Hayes,
2009; MacKinnon, 2008; MacKinnon, Lockwood, &
Williams, 2004), K% T IEASEISN Sobel K%
THEAEUEDR . B TS A B, MW ZE KRR i
43l Bootstrap % 5% # A Jo 5 {5 B A% B A 4
MCMC #:#4 i B {5 X [6] (confidence interval)i#E 174
LT Sobel Jiik, I H X YEEEL T H 2800
KNS PEBOFAS, sk5E, 2012; MacKinnon,
2008; MacKinnon et al., 2004),
XA, BRI v A RN Y Tk AT LA G
T WG e, 0, (ii) ash B EAS X EIAE S 0, N
BRI A Th A B PR AL X Rl 7 SR 1 rh A
RO B B — 2K R RN, gt B &b A
(MacKinnon et al., 2002; R IEMESE, 2004; 5 E M
4, 2012),
24 FHAEN— KRN EEYNNESR
Fairchild Fll MacKinnon (2009)f/j & Freedman
F1 Schatzkin (1992) &0 ke 46 7 vk, 2T 7 2
(4). G)YFO)Z T I — Pk 358 rh A 0 18 5 458 Y
W5k, B e, —c B, KK
Hp: ¢;—-¢5=0 (11)
Cy —C IIARIETR A
Se, e =4/S2 +52 -28282 (12)
RS t = (G5 —C)/Se e, » WAL B,
DR ZAT TR A PR B, RO = —FF, Jrik
VUTER S E P8 RN AFAE RIS LT, kg A 22

5 A AR A S R A P AR R R

At i H, IR T TR A5 B A SO A — 2
FERRET K (MacKinnon et al., 2002; R BESE, 2004;
TSR, 2012), NEHMERE
25 FHiERA— UEKRPNMERHEMBIEE

Edwards Fl1 Lambert (2007)#& {5 T WA F 4
IR T A AR, DL AR A 42 AU (basic mediated
model)H FE Al (K] 4a), AT AS &, 55 —Fpisi Al
S, TE AR Hr A AR ) IR] B2 RN B T B R
(X > W BB I AT A2 5 U (18] 4b), 55 —Fh
BRI, 78 FEAS A A5 AR (14 [ 42 85007 19 i 2F % 42
(X > W BB M E SOV BER(X - Y ) 4B
INAE AT 255 U (LI 4e) 0B — FAMER IR, %
b AT B4 AT, G 56 114 L S A R T B A A
Al (Muller et al., 2005; JEBESE, 2012), 55 —Fifl
Ao, AR U TN EP AR
X >W > Y MR Ega; 6 M, J#y
At U A{GAT TR X > W - Y iRk
AR, WHVEN T HESN X > Y o BN, A
S AT AR AT A4 In) 8, T s A AT Y SR
AEPNIEERTY, HIRER T A 5N
AL, MR A AR AR, A 4a FIE] 3a
REDE HX— . Wi, RATAHEFEH Edwards
1 Lambert (2007)42 H B9 5 K 588 H A 10 98 75
FEAL

AR, TE AR B SE A (2012, pp 90-92)48 HH 1Y)
BRAE, andeim i pg A K s H R KL, A A iR
AR A I (14 HR A AR AR AT L — A — A 1 (31
&l 4b F1E] 3b AHIA]), S [R] 02 ) @A AR RS 55
A & Muller 25 A (2005) 435 KDLk, X 42 [
— AR . AR — TR R, B 4b
TE L 1] L S AR Ay <] 1 2500 5 43 3k v A A% o
B Gt MM —AnERE, miE 4c IELF0]
DAL FH SR A A << 8 4 280 0z 8 43 388 axk v A AR g i A A
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3 A A R TE Y ROV AL RN

T A28 7 SCHR A H B R0 R 364 A 1)
PR RBARL Y Ty, RN AR ARG e Y T RS, A
A TR AR AR B0 T T SR T A S RIS
5. HAERE AU (Ho: aghy =0) . A5 B
M E ROV 22 F(Ho: ¢ —¢; =0), FE—TRRE
MR 55 T3k R VR A BT AR R 36 T ik
SRRy R IS TS, TR AR R A —
1) o — T (S R A 58 B A T A T,

S T A A HR A R AR e ) A RN A 5
(55— SRR R R RN 2 AR R AR BN, BEWT LUK
AR o R 0 A 5OV, T ARG SR A A Hh ) S
SN, I IR AR 5 S0, 5 SR R A
(2004) 45 H FR R A 355 R AG B R e, %o T TR A AR (1]
2), FATTHE AR T A 8 1 A5OR Y AR
TULE 5),

1. KB R (4 I T R AL ¢, W2, 4k
5 d NN TR B2 7 S D 0 o o

2. KBRS EIHREL a, 1 as, DLKTE
(O) A 25 by Al by, IR a3 F1 b, B3, B a;
Fl b, W3, W UX XY i sgm 2 /04 —&R 408 1
AR EE W SCEE, AN a, AT b, W3, W) U SE R
W XT Y AN, 2R T X XF Y AR o 2R =
PRI Jo— T, $EEILER 4,

3. KIS R Cy, WROR R, UL R RN

Kk A ¥,

A, AR E, BB RN A EB
o Kgmain

4. St asb . ash, Bl ab, B EAF X H], N
R —-PEFEXEAEE 0, BRE W A
RO, FRREIR 3, AWt AR AN R K
USeey

VI —F, ek ks, &b 7fEH SPSS
5% LISREL it Z 88, {8 ] Mplus i 7]
Bt AR A, BRI RO . TETHEE
a,b, i B AF X, AR e s B, i 22
KIE R E 434 Bootstrap #5; WA LKAE B, i
M MCMC (5, TKREGR, 2012), BARIXMRIIT
BB E S (574, sKE5E, 2012; Preacher & Hayes,
2008; Taylor, MacKinnon, & Tein, 2008; & E S,
2012; Yuan & MacKinnon, 2009), {H7E Mplus /1 2
i BN LA 85 S BORAR 25 55 15 81 A R 1Y
EAF X L5 T F)

MR A5 A A BT R B Sy, el
S22 3 vh A AR 1 ) 42 9 Y A800 ) RN 7 e
AT R R T T B ¢ X T 1 IR A A
YR TR, A0 20 BRI ALUE LA a7 B — 2, fifi ]
TR = (3), AW Kb, kK, BRI R a;
Aoby, SRR AN, D TE] Y Y RN A T
asb (LSS, 2012), X T As i, MREIE S ik
SR, X 2 IR G R AT LUEE T SRR A T
Ko B2, SENTBIA 1A 6) R I IR 1y AR B (A TR

VAR

KRB, fb,, i&a,Mb,, kFa b,

M BE ?Zﬁﬁfﬁﬁ.ﬁ
ﬁmﬁﬁﬂfﬁﬁmﬁ:ﬁ: BootstrapE{MCMCIX [l 6 %
B R 8, AR EALE %‘ﬂ@‘.ﬁ‘ﬂ

VAR AR
a4 sEa

Bl s A 38 RS B AG 6 7 e
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E REDLORL RS YV IS LR R AT S A
B 200 7RG g6 A AR (A5 A AN R TR A Y A
VIS QA

BT AR BRI 20 A R

Nl

P K T — A~ S B 5] -3 anfa] F &L S 9 A
K90 A (R TR AR 3] JER R 1) 2 A 1% =R 1
(TR R UEEAT TEGE FoR(A R X) S5
WA (AR V)RS R, KRR o %00 & 75 LA 25
TR A AR R (W), BA IS SR U) A E
W T EE A B (W) 5 00 il (AR Y)Y
Z, BIRNE 2 iR o ASRWFGT LA DU P 5 rh A
) 525 A HFESHiA, HbZd 269 A, B4
256 N, FHFE 14.25 2 (SD=0.89), A &l T
H | AV BT 25 A AR 2 BAR A0 T 2 W 52
U AF (201 1) Y o AH A SE B0 5 i 52 0 45 (2011)
F 5% A A B AN ), 3 L AR AR S A 7R 49
ANHS B SRS A 1) 455 B A AU, Y. W
X F U AREACAS B Z 404k, SRS K AR N Y Z 5350k
e 7= Mz A2 B AR T UX F UW 205 (H UX T UW
AN EBRAEAL AR B, 78 B (R Y PR 2 R R UL % 1
FHBSAR 57 BT A5

RAEE 5 WRRT, JeksE iRy

YER o EET 8% TR (X) . ARG F (V) SO A BT
(UX)5 JH 5 (Y) 9 56 R A AL (] 8), Mplus F2 /5 UL
Bff s 2 (A5 A9 & Mplus 6.11 i87745 58 . 28 .1 (UX)
Xof AR T A () B 3 5 2800 2 3 (€= 0.170, t =
4.722, p < 0.001), BLAA IS F1F(U)FE G TR X
TP 15 FH (Y ) e s g o2 2810 1 905 VR

RS FRX

ENEAU WY

UxX

P8 AT R R A

PR 25 28 A KA (W) B s A AR . ar A
TG A (U) JERAE TR (X) RN 25 58 AN B TR B (W) S = se
HI UX, UW 500 4 T (Y)Y ¢ RAEL(&] 9),
Mplus &7 WLFF S 3o I8 TR OO)XFAS B[R BE(W)
RN B 35 (a) = 0.233, t = 5.430, p < 0.001), /B
2RO 5 A 38 AR (V) 1 38 BT (UX) X AS B[R]
(W)Y 25 (a3 = 0.106, t = 2.615, p < 0.01), 1H
SEACAN B AP (WK et (Y) B RRONE AN ik 2 (b, =
0.020, t=0.523, p > 0.05), FIHFFU)SLEELAR
I £F (W) 1) 32 B350 (UW) X A8 TG o8 FH 7 %50 0 AS i 5
(b; = 0.079, t = 1.921, p > 0.05), XIHRIE 5 )T,
AR E DA B SR S R 2 A
HA B R T AR

Rk, [ AmMERIER E 5 Bootstrap &
T asby o asb, Flapb, MBS X[, it 4 4HT
Mplus 27, ZHH AP MUY, ZEAESEM. ab
) 95%Y B {5 X [8] 4 [-0.003, 0.012], ash, Y 95%
FE A5 X E] [0.001, 0.019], ab, Y 95%HI B 5 IX
[6]24[-0.002, 0.050], *THEE 5 AR, Kk asb, 1Y
BEX ARG 0, ATk, B TR 55 08T i
KR A TR, RA R,
F MCMC ¥:315 asb, . ash, Fl ayb, B 95%H4 & 5 X
], Fffst 5 250 T MCMC 4 ab, . ash, Fil ab,
EASIX A A Mplus P2

PERE TR S A R, AR
PHATRON €5 2 0.170, HoA EEERATRUN ¢ iy 0.145,
To] 12 8 15 2% €5 — ¢y A 0.025, TalH42 3 1 R o5 T
14.71 % o A Ay ldens 55K 5 4 36 =544 59 58 B 30 (UX)
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45 &

EE ¢

o RS o8 FFT (Y ) P9 38 1 3550 7 758K f 3 (Cy = 0.145, t =
3.800, p < 0.001), I LAZEAEAS B[] £ (W) 2135643
HAER

A a,=0.233""
BT Rx (= 0233 ~
0059 AR
01; .
QY
HEREU s
o,  5=0020
> X \\?e
UxX 2N 7.
o} ::0_145_ ¥
By
Uxw b,= 0.079

K9 Zhae A RIFE ho 8%

A AR, AR AR R T AR

S 2R (X)X MR i P (Y B PR AL, SR B BA T
JBE TR OO AN 2 AECATREE AT, b4

TIEE TR OO TEAS ] 28R JRURS: 385007 A7 78 22 5]
B IR IH (CERERAERY) (M EIE%, 2011),

5 e

TE7% 8 [ 78 B0 RS B 152 me i, 28 00 S 3]
AR RN A AR e, — b R A T A AR A
P B BRI AR, A A
W o SCHR B Z2 R g A b A 10 98 S5 AR 5 1k,
Hrp ey R 5835 . AR SO AR, W LALE S
Rt ) TE A ASL S0 A P A B R T AR

TEST RN ITIE R, A R SRS 50 fa] 5 ]
TR o) 27 W3, ARNAZR, ik —JF
AL IR A AR 5 DA AR R 2 (] A R Y SO AS
FWW ey AE), A LERIA hr By g2
e 1 E XA [ Z i, Je7B B A TR B R A R0 Y
ANTEWL AL o TEAE G20 b A SO0 A 56 b (Baron &
Kenny, 1986; Judd & Kenny, 1981), 2%k [ 715
Xf RS AT S R O B A o (S SRS 2 A
A, XAHTHEN 24 A E (Rucker, Preacher, Tormala,
& Petty, 2011; Soest, & Hagtvet, 2011), ZS{LLAY ML A5
IR A A TR B RG4S A AT TR
F A [A)

XA ) EUASZGE TR )R, 111710 25 M2
SRR IE MRS BESE A (2012, p77)E Y
ARFE, BF5E A RO 1Y H A Tk S 2 AT 5

3

e PR B 1, BRI A s o i AL . 2R —JF IRt &k
B, B AR AR A SN 2, BN EAFSE
SEMALE T, MR A A TR R, i LAt
TR R R RS T R A48, DA & SE
A A GBI o FRATTEE G A AL, IF HAE TR 25 A
ikt SR XA, R —IFih stk Bk
AR AR, ARSI oI VR & anfe] & AR 1
PR E R, A R, A D R AR AR
FHBA B Ml s R, 2N 8 TAE5)
AP T,

AT A 0 IR A B S ) AR e S
Arte, (AR ERAR IR . A3 A S B RN i R R TR R
TR g, X TR, R ET
KI5 TG HE (FR s Wik 72 s ) 46 AU [B1E JEIHE (s v 72
i) (BB, 2012) X AR SRR 1 43 BT, A5
AR LG P8 B — MR AR L, BRI, AT DA o sk A
RN AAT b (RS, X TR, SRS T
e, BIAIh AL AE LA T R, WA AE I TR,
B, AL LA R g AR 5 AR R R R B A
2012), XF TR &, "RV KB H AT X
Xof 3 R A ] L, LK 5 W PT 2 25 A O SCHR (481
AL BESE, 2012, RA, UGB 2011). it R
AR A VAR e, AR LUR) A4 O R AR, i
FH B B AT B A 75 B b A%t g 7 [ A AR RIS A
Z, WMITFQYMGH— BRI AT LT, K 11E2
AHR Y B A2 I

R B B AE A AT T (standardized  estimate) X fi#
TSI RN LU A RO, K/ IV FEEEAE T o #6 B 5800
R TR AN BE o FH 8 5 AL A, DR AR AR5 e )
A2 H IR fEAL % 2 AN IE 7 7Y (Cohen, Cohen, West,
& Aiken, 2003; i /B, RANZE, Marsh, 2008; i
SBESE, 2012), Qe sRERAEAAR, TS B EBE S
HAVEE 2 B W) 7 v (RUE B S5, 2008; Wen, Marsh,
& Hau, 2010; =¥, 1EEBE, EAAZE, & Marsh,
2011),

T AR R, FEOHRAT I gE T, TR
I LA KA H A P R 25008 R AR/, (HLR A L Y
WA A 2 L . B 5L, FEARSEER it o,
R /NS G 1) 35 52 (Aguinis, Beaty, Boik, &
Pierce, 2005; Chaplin, 1991), —IiXt 30 444123 Al
1Rk eE R B R IC AT R I, 8O Y o B
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Abstract

Moderation and mediation are frequently used in the research of psychology and behavior. Moderation
occurs when the effect of an independent variable on a dependent variable varies according to the level of a third
variable, termed as moderator, which interacts with the independent variable. Moderation focuses on factors that
influence the strength and/or direction of the relation between the independent variable and dependent variable.
Mediation indicates that the effect of an independent variable on a dependent variable is transmitted through a
third variable, which is called mediator. Mediation addresses how that effect is produced.

It is not uncommon for hypotheses about moderation and mediation relationships to occur in the same
context. Models in which interaction effects are hypothesized to be mediated are appearing with increasing
frequency. When a moderating effect is transmitted through a mediator, the effect is termed mediated moderation
and the model is mediated moderator model. For example, stressful life events moderated the effect of sensation
seeking on tobacco and alcohol use, and this moderation effect is mediated by affiliation with deviant peers.

There are at least five methods for testing mediated moderation models. But some of the methods are
difficult to be understood and explained. After discussing the merits and demerits of different methods, we
propose a procedure for testing mediated moderation models. The newly proposed procedure is likely to be
better than any single testing method in terms of the sum of type 1 and type 2 error rates. The procedure is
summarized as below:

(1) Regress Y on X, U, and UX. A significant coefficient (C;) associated with UX implies that U is the
moderator of the relation between Y and X. Stop if the coefficient (C3) associated with UX is not significant.

(2) Regress W on X, U, and UX. Regress Y on X, U, W, UX and UW. The moderated effect of U on the
relation between Y and X is mediated by W if the coefficient (a;) from UX to W and the coefficient (b;) from W
to Y are both significant, or/and the coefficient (a;) from UX to W and the coefficient (b;) from UW to Y are both
significant. U indirectly moderates the effect of X on Y by moderating the effect of W on Y if the coefficient (a;)
from X to Y and the coefficient (b,) from UW to Y are both significant. In other cases, we should go to step (4).

(3) The moderated effect is completely mediated if the coefficient (c;) from UX to Y is not significant in

step (2). The moderated effect is partially mediated if the coefficient (c;) from UX to Y is still significant in step

(2). Testing is over.

(4) Compute the confidence intervals of az;b;, a;b, and a;b,, by using bias-corrected percentile Bootstrap
method (if no prior information is available) or Markov chain Monte Carlo (MCMC) method (if prior
information is available). The mediated effect of W is significant if at least one of the confidence intervals of
aszb;, asb, and a,b, does not contain 0. In this case, we should go to step (3). Otherwise, the mediated moderation
effect is not significant and testing is over.

As an illustration, the procedure is applied to an empirical study in which stressful life events moderated
the effect of sensation seeking on tobacco and alcohol use, and this moderation effect is mediated by affiliation
with deviant peers.

The procedure can be extended to the situation where latent variables are used. When a standardized
solution is pursued, we should use appropriate standardized solution rather than a standardized solution obtained
directly from software output, which is usually inappropriate when a moderation effect is involved in the model.

Key words moderation; mediation; mediated moderation; Bootstrap method; MCMC method



