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(" AL TG 20 BT e 7P 9230 SR 5 T B SR
2 o [ B R B AN S AR T RRDHT G USRI R HE S, JEAT 100875)

AR SRR T DR AR O A OB B A BN REAY, G  IEE LS T Logistic [ 5538 H £ Pk 1]
A 2250, I B T X PR AT RE SR B T 0% 28 KR BUL R A s ek i 25, TRIIN 25 58 17 DA AR 5 28 531 K
XA 25 R (4 5 ) o BF 545 SR A T < o DR A% ik g S5 G808 (9 R A SRS, I Logistic [ #E47 70 #r, 4n
RAEI T LN BT, 2R EOR A RONARAG | RS AR | A D)X (R T L] O R A R X
TGN R P A Ol T, RECRBUE BB SR T R 02 Rk, BE SFZE0IE N Logistic [71)45
B L 0] U 1 2 Sl MR, 2 AR R ) SR B 2 (5 R L By I, T 2 e R e [T R 23 5

%o weJrilad — A SEBINEH T %I AR .
AT, SF SR SRR IR AL

B841
1 515
353 705 H ] 36 2R 2 00 B B (L RS 10— A

Ao TN AR S B B ) 52 AR AL Y —FE
2, JLHR AR B 58 A 0 B2 3 5 A A
B o — 7, BFFTAS  E] A A 5 F AT DK AR ]
R RSV E R ML A T IO, 5 5 0 B S Y P9 3
5 —J7 1, AR AR ] R A e R AT T AT,
TELHAULPEAE | TGOy B 2E R RO B2 rp A T
R AT S

EILAEk, ARy B BRI R F AR 9T 4% %
KVE, AL R PN R T, [ AR (X)
H AR (M) MR AZ B (D Z BB SR A 1(b) B
IR o ALY O SO [ AR 5 X b X A AR
M BRI AR R Y,

Bl 1), ¢ Rm Y AHZERAABRE, XX Y
AR, e, XTI RG2S, a o8 X X M BIRENR; b
FOR MXT Y B, o FOREE T AR R MJE, X
XY B AL, ey I ey 73R MR R Y 72
W2 ST R 1 AR, Baron Al Kenny (1986)
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JIT & H B Hh A RO R B O AR T ATz
N o oA SO RN TR T s — R PR, H—
J2 01 H R 8025 57 s (Difference of Coefficient), HJ LA
IR c-e 2R R A BN KN, I AR
Freedman Fl Schatzkin (1992) ) J7 i #EATBOR A 56 ,
Y — P 5 R BOR B (Product of Coefficient),
BT AR, A RO A A B R
B—— AAS B A AR A 01 R B (a) F A AR
a2 3] PR S 114 O [ )9 R AR (D) AR, B a5 Y
ab i BRI 7 A Sobel K45 (Sobel, 1982).

Aroian K ¥ (Aroian, 1947) 1 Goodman K 5%
(Goodman, 1960). TEBA SIAE MEIEH, X FiE
S0 ] DL A o B /s 3 ] I A58 A R Ak 3 rp A
BUNE, FR O BRI RN R B 25 S 0 i 4 AL 2 A [T 1)
(MacKinnon, Warsi, & Dwyer, 1995), [ 45 5 2
Y DL K — RGBT AL T 7 R ) & T, AR Y
M IEAN WIS LL5E 3, MacKinnon 7E B AT 5E 3
rh A 2500 YR BE R AR R T T A T AR Y DTk
(MacKinnon, 2008), Baron F11 Kenny (1986)A% /5 =t
TEN AW S8 35 FUE e O S, KRR, 2012; R

* E K HRBIE RS (31100759); REEEFRE “+ 1 MR ZE T E SIS (GFAL11001) % 1),
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AR, SR, BEASER, X4z, 2004; Zhao, Lynch, &
Chen, 2010; J&EME, X402, AR, 2012),

B s E s

SR LMERAF R R Z R R T B AR & hr A
AP A 24 Ry S S i (I 5t o T R AR o R g2
B S5 % B I S, BIF 9T A X L (Mackinnon,
Lockwood, Brown, Wang, & Hoffman, 2002), XJF
H AR5 X O o 2R SRR RS S, AT LOE A E
XA (Dummy Variable) ) J7 B4 FE, Fhay
ROV Y 73 M 5 1 278 e 1 A0 R SE A A ] (H 2 2R
AR e R Bh, HRERRES L,
TE A R AR J R FH Logistic [0S B 5 6 287 0]
IH(Nelder & Wedderburn, 1972; Pregibon, 1981), [1]
IH R B ROBE 4k Log R, IRIIE X F43 28k
SRR RE(Y) | EEEE A AR R (M)A ZZ R QO
ARBUNAEAY, M OXE X R R B GE LA R )
5y X%} M A1) 2 B (Logit 5% Log & JO)F ¥ X X
() 18] )5 R B ATEAR R A9 RUBE |, PR e ] Bk
FHAL % 2 A8t vh A O 7 X, B Rl R £
a 1 b FFEBOKE ¢ A e AHIAT B b A RO8 KN, A
IR B B B S R SR TR A R A 2K
AR AT, BESEE SR T — S gy k. e,
Muthén (1984 izt |5 {H bR BOR 2 SOOI 73 2 728
HESEW AR Z P RR, BT REEAF S
MM, SR S/ Z Al i % o A 8500 E A 7
ffi1t; Winship F1 Mare (1983)% FH B{H 1Y )7, 7
E 2553 A1 F0 350 5 A1 B B R LI 3 28 7
FHE AT, SR FH AR Sk fi /N S Al H X A 580
AT T, X PIRN RN R ORI, 7 B
Z W B B 25 1 HOXT R A OR DF AR M 4R A
MacKinnon F1 Dwyer (1993)#& H T —Fp b 920l 17 1)
fift T, A i T ] 1 E 5 RS 2 Y RECR
AL, PRI A RO Z Wi R R BT 2RO,
RIbRAELL, 10 2 00 5 RS AR 170 5000 22 £ 1) 5
i —%L ., BfiJ5, MacKinnon, Lockwood, Brown, Wang
1 Hoffman (2007)5% FEURIT T Y 75 ¥ LU AL T 4L
T RE R B2 IR I 45 R, RIS I A AH
], AW AH 2200 LU B, Al ] R BRI, [

IR T RBORAE AR EPE . Tacobucci (2012)%f
PRI 18 A 3 B ) A S8ON AT TR, SRIEAE
SEBR R ARG 2 O T AR s A BT, RS
& A RO A A 7 s o TE B AR 1, L,
Schneider Fil Bennett (2007)%f A28 & — /A8 &
AR TR, S5 SRR B IE T 1 R A
AT B R A ROV Ak R BOE Sk B A
RN RN 22, IR A RZ ] ah R &
MEIE B A RO Al T

H A i RO EFE DL S8 5o 3, —
BEAF 5 AR H R B AR 1A Se U i T 5, [Ht
KT, HEA MU EE L A &
N, R 2T AN ] 1 S5 G A B8O 1
— B WTTE . S38b, SRS 1 R A RO o B
A LA R A s St ab B, DL e S5 S 2
SV 22 /0 2 15 2 52 Wi HC Ak 3 295 R 45 () 301t 0
TR AT T, — S AL Ge it ik, iR R AT,
A BT 3R W A0 SR S OB 1 2R 0 B (b T
A, RAWKASAAETTE, A5S80I L R
RIS FE bR IS B AR R 2377 w22, Bl 26
ST, i 22 90N E R 2 A R OS n 2 g
PL B, Fafd i KASR Al 37T LAAS: 2136 AL TG O 1)
25 B (Muthén & Kaplan, 1985; Rhemtulla, Brosseau-
Liard, & Savalei, 2012), HARAFE FPA- RN A9 5047,
Xof 7 S GO T 2R SR 3 S B i o B O R
B E W BVEIIGEIN, SHh T2 BOR B
We? St ABFSER RIS 7 s, F- 2
LA JUA ) - (1)%F 55 2 A A8 14 v /i 2500 A
W, ZEIEAMAY Logistic [MIH481 5 ¥ 5 55 R 1) 1%
SrAp g A oA s i 25 5 (2) B R EORAE AN
REOEFEIIZE R, (3) B EEAF RN AL I B 8
1k, BB A N o B 7 kA5 2R o TR,
I3 HC B A B DL S A RO KN R S B A T 4
FLL e GR350 g i 3 ek — > 1 S 49 ok
i W PR A 1 Ay 85 B 5 o A SO0 1Y) 53 B Bk 5
o, DMESEPRN H#H S %,

2 AEYN AR B TR RN AR e
orHr

21 ZHRATERPNLIRE
XFTE 1 R B A ROS B RL, BT 4 R AR
(V)7 Logistic [MH 7 .
Y'=ii+cX +¢ 1)
Y'=i,+c'X +bM +ey 2)
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M=i,+aX +ey (3)

Y' = Logit P(Y =1] X)=In L =HX) gy
P(Y=0|X)

Y" = Logit P(Y:1|M,X):1nw 5)

P(Y =0| M, X)

TEESE A B 1Y A SOW AR v rR g RO8 R
INET ab B, c-c’, (B, TE Logistic [0 )9 Fho 7Y
di, BT b REGEL logit HEAAN, 5 a RECAE
[6] — AN RUEE B, eI s 20 KON IEARGE T ab,
[FIAE L, 5 AR (1) FN(2) H PR 72 6 BRI 2 AR 3
B — BRI, BIHRE S omym Rl
A,

AR 75 A B Y el RS A = RG], A A
AR, WA BRI PR . 4% MacKinnon
F1 Dwyer (1993), MacKinnon (2008)A9 &8, 1] LIiE
T TR A T e S I ] U 2 B A e R e 0T vk
W

ot _ . SDOM)

=b SD(Y") ©
s _ . SDEY) -
SD(Y")
clstd — cl . gll))()(”) (8)
"

AR, £hEA LA ostd, FERH
logit L7 FY 2 KCH i oK i s AL R K AR A6
BT+ SD ()()ﬂ] SD (M), FT- SD (Y) .SD (Y"),
A H4E MacKinnon (2008) % 77 {51154«

2
var(Y") = ¢ var(X) + % )

2

var(Y"") = ¢’ var(X) + b2 var(M) + 2¢'b cov(X, M) + %
(10)

Hidv, n?/3 BARuE Logistic 23 97 22 o KA R
(9~(10)X ALK (6)~(8), 7T LATFE H A i AL (1) [m]
VA %%, T DL FR O B B R B kA

B A B RN, LR A S8R RSB Y L A5
FHEE.

22 BEIMNFFATEHPNLERE

TE O BRAE S h 2 200 8 B AR R, tedn
Likert it K ARA5 P 408 9t 2 I ) S 0 e .
i R 22 A 200 I AR G AR we sk, mT DLk AT R
Logistic B AYHEAT [ 5347 o

WA YA JASR, AR X, WA J-1
BB Logistic BIHA A . Hf, X ysjo<
J < J-1) IR [T ASER y

Logit P(Y > j| X)=ln LA >INX) o gy e
P> 1 X)
(11)

FHE—251 j, Logit P J& H 78 X AYZ: R4,
o; M B RTS8, B Logistic [ AR 4% 15
& B HE 19 % A= e (Proportional Odds) R #%, Bl [ 78
HIYEIE R B 5 j Jok(McCullagh, 1980).

BRI B Logistic [B1 054 Ji2 5] th A 007
BT R, TP 1 A A8 A A sk 0L A A AT L
FIRN
P(Y>j|X)

Y’ = Logit P(Y>j|X):lnl-P(Y>j\X) =i +cX +¢
12)
Y":Logit(Y>j|M,X)zlnw
1-P(Y > j| M, X)
=i +c'X +bM +ey (13)
M =i;+aX +ey (14)

Horb, X F M OR#ESE R, JiFE(14) 577 (3)
MR . AETTREA2)MA)FH T ¢, b Fl ¢ AR j
A HEAS [ 1M e A= 84k, T LA AR A 3800 1 R/ NI TS
Z PR i SR B E s, iy ELHAR AL Dy i
520 AR R AR ]

2.3 FRETEH N AIELE FX (85 1+

A 01 U5 28 ZORT I 1) A 1 % 2 (MacKinnon,
2008):

SD(M)

std~ _ .
SE(b*) = SE(b) SO (15)
SE(c™) = SE(c)- gg g/( ; (16)
SE(c"" = SE(c")- gg ((;( )) (17)

XFF R B AL, W] AR bR v A Y 1 E R
B a0 b R TAR B T A RN AT ab™, K
B Al [T R B i bR E R AU Sobel (1982)HY 72>
£ B OB ab™ Wk W iR SE(ab™)=
J@ P SEG™))? + ") (SE@)? , FIFH Sobel
R 30T LAAS 3 e A BN A A A5 IE, R geit
N z = ab[SE(ab™) . EIEABERBIZT, Hirsk
BB CE S X N (ab™ -z, - SE(ab*™),ab™ +
Zai2 - SE@@b™) o

TR R 22 Sk, T LG AR EIL S [ 9 R AL
™ 5 2 AL A RUN KN, B e -
" SR J5 R Freedman F1 Schatzkin (1992)F4)J7
A 8] - R R . SE(™ ) -

\/ (SE(c™)) +(SE(c"™))? —2SE(c™ )SE(" Wi-1Z,,
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NN cstd _crstd
5 ﬁ%\%lfgjﬂ tn*Z :W
BT, Hh A 8800 Y AR XL

(cstd _cmd _ta/2SE(csrd _C/std)’cstd _c/std +ta/2SE(cstd _C/std)) 5

3 BESY

3.1 HRELgIt

MR IE % 8 RN R . WA &Y
B HARSE . PARNASHTITE.

(ORI A28, 2. =R =K
Vo ZA AR RN I EUE S 0-1; =251
FN R AR 1 iR\ Z T4 A, BUE 5358 0, 1, 2 F1
0, 1,2, 3, 4. X A RMApPANAE G, BEHARMN
B IE 553

Q)FEA /N EKAR KL 50, 100, 200, 500,
1000 FLAN 7K

G)XF A K/, 2 B MacKinnon 5§ A
(2007)IWEFE, BB EbR LRI R a. b5 ¢
4 0,0.14, 0.39 F1 0.59 PUASIKF . 24 =4 [1EH R %L
¥k 0.59 B, ¥4 logit B4 BH R IESE
B, PO X AL A S, X A BN Y
KBS 63 P& 4 AEX LA B 5T, —
A 7 7 M A ROSHE, 535178 0, 0.0196, 0.0546,
0.0826, 0.1521, 0.2301, 0.3481,

(@) AR 43 AT 7 %, AL EE IE A 1 A5 2
AR 6T T Ar AR, SR Logistic [AIHARERL, X
SRR AR B ER AT H, R R Logistic 1Y)
FIVEE 152 11 328 2748 s W A Bl U o3BT ik, B o #
T NS REORBUE M R B2 S WAk,
MR XAAEIE 4 F bk,

ARSI 1, 3x5%63=945 LHEHE, FHFhS
PFESE 500 K o X REAIEAE R 4 Bt ik s
HRANRION o ASABLESCHE Y A BORN ZBT 4R Miplus 6.0
SERL, BE B IRFIE R AR TSR SPSS B
3.2 iFMiEFR

FEM AR AT 45 BAE bR 2 . A0
Al 1 AN B (LG v A 38O 9 A7 O 22 RN i 25 34 7
) AR ARG T AORERE | ARy B
X B A P 555 SR ) | — SRR A

4 BAUBETTSS

4.1 BENGEIFR
TERTA BIBESE TR, RS IR A% 8L 505 1
R OB e S @ VA N 2 s S 1 TR =

o TEIEZSHEM

Logistic [H RIS L F AT 96.28%~100% 2 [H],
REBANET o ailest, RADNHISMET,
WFEA AR/ NFEAR N 50), A ROW AR R (40
FRIEAL R B0 T 3520 0.59)iF, FAAER 4345 AR
SAYIRIR, (B SR RIS AR ARG . (A5
R AR IR 2, IMEARTT O T A
WS e AT 3 A
42 PAYMEITHE

H A SO A T RO FE T2 25 R X i 2 R
227 RPIASFERR o AHXSfis 22 (Relative Bias) 25 1l
THE-S EUSE Y 22 57 PR DL LSS o AR 2547 TEAH
WA E, 0B EWRE m A e Al . IRERTTR
(Root Mean Square Error, RMSE)J& A [AI A1 7 e
B EESHARUE, HAER R/ N TR 1 24
flHR MR LB SE A RE T o IR ZE I TTARB], Ul
IR Z R THAE R SR A LSBT, R 22
/N o AR i 22 R AR 25 2 T MR SCar Bl D

, 1 & E-T 1 & )
R_Bias=—%(=——) M1 RMSE = | =Y (E-T)* .
RS T R4

Horp, RFEREZUWHL, EFRAMGH A0, T3
7 HAY RN ) LA

XFTAREFP AN WS 43 5 R T 4 B AT
T ORI A T, o3 S A G AR e 1 R RO BRI
(ab™ BB 22 5 1 (- ™) T 3 70 e 1) 2R K ofe
TRV (ab) N B0 S (c-¢) o A 2(a)-(e) A TR
AN AR TE 7 A5 B0 R A 8O0 AR R 22 . T
K 2 1 0 B H 50 B 5 1, RBORTRIE (ab) Fl
FEE T (-G R EE R AR, X HE 2R
B L (ab) B &5

B 2(a)-(c) @ A SO0 4 FH X i 22 38 4R T
S, =R AT B A RN A A AS R R R AR
fili, AR IE 60 7545 B A X R 22 88/ o anxf
o HAR RN YR, —MOnEZ M ZER R, A
Logistic [F A3 ARV ab™ WA 22 fie /N (1
TR, HkERB2E T - T R 2,
A FH 3% 82 DR A% o [l ) 45 30 A SO a9 AF T D
ZE K o = Ab T 2 R ) 22 53 Bt R AR 2 )
3G I, Y AR R R AN 2, =
Tl i 2 (R ) 22 5 B AR/ o Ak T AE G O 22 B & P
S0 B8O G TG R, AEAS B B RN H A 380 A
THAEX G 25 B2 AN K o R A RN A 3 iR 25 34
MR EE SR, XF 4 S B8 A =43 28 1 B,
il Logistic 1AM, ab™ WK RE B,
17 2R 022 50 (-0 ) RV ] 32 52 R 72 [ I £
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(NN
2
& P

QTR

0.10 1
0.05 -
0.00 1
g 005 AR
= -0.10 1 =
= -0.15 1
= 020 -
—0.25 -
—0.30 -
O 0 D DD
N SN I
QD Q'Q‘) SR
S A

() LA BTN TR 2

—g— s --A--ab
0.10 A
0.08 -
2 0.06
Z 004 A=
0.2 1 @
0.00 +—————
P PP S @
N N RN RN
AR K
(d) —or2EEdm A R
0.10
0.08 A
= 0.06 .
Z 0.04
0.02
0‘00 T T T T T T 1
oo W Ao > S
O & A S
S F TV
AR R
(e) “ArZERdmAGT R 2 A
0.10
0.08
@ 0.06
Z 0.04
0.02
0.00 - — —

P
(D) 1L S BARAG 15234 T He

Bl 2 ANTRI 7 i v A SO A 4 i 2 FR 28 107 AR5 PP A OB R/ 56 R

IR RN RO ab PR EAIRT AR, B 2(d)-(D%
T AR T3 3 oA RO A R R 25 2 5 AR S R A Bk
NR/NEFR . ATLLE 1, =Ry kB E A0
3G KR 22 4 7 iR A A B R a3, X T 40281
AR L, HA R /I, ab™ Fil ab 22 8] ) 25 48
AN, AR BE A TP SOV R, 3% S Y Ak 3
2 ab 1 EEY AR AL TR 2507 AR B B KT
SFRE R R A TR (ab" )AL TR, FEAE
] 15 B R A2 S 1A 2 10 45 S4B H R BOR B
BN ARG 22 . b, B 2 (OFR AR D7 20
TR 22 1 MR 389 L 1 (d) R (e) HROFF N 12 1 R 4
TN, B A RN AT ARG R A7 DR AR 2R 1A
s, AR R R BIE Z, SEAN TR .
E 2 (Didrn, AR 2RI HGR 8 A, 3%

SR 3 M 7 U U 22 ¥ 7 RS SR GOBIE e A T
FIVERE IRELE S S

Hh g S5 A T 8 AR X i 22 B AR A S B 0O
B W W e s . SO Al TR 22 3907
R Bt A A2 38 R A e s VS (R 1), AR
FEAC /NI, B SR T T 1 W 10 45 2R3 1 4y
Bror ik, A OBl I R 22 2 07 AT AR R,
TEREA /T 200 BUMEOL T, HBLT AR I i
SR A BT VR AT B B TR 22 30 B R B L . AT
UL, XA ORI, BEARAT BN i ) 2 Bl
THAER, XPREACIR Y ZORE S, AR S T 200
I, 2 9RO B4 0 A 7 12 B Y H A 280 A9 A
R 2w T 2Bl UM T 0 AR R
4R
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F1 BNHEGITHIRENATRSHEAERNXER
. 5% =5% EHE
[EF:N ==
ab.vrd C.vtd_c sstd le ab.vrd C.vtd_c sstd ab abszd Csm’_c sstd (lb
50 0.070 0.072 0.062 0.065 0.067 0.062 0.062 0.064 0.062
100 0.047 0.048 0.044 0.042 0.044 0.042 0.041 0.043 0.041
200 0.033 0.035 0.033 0.030 0.032 0.030 0.029 0.031 0.030
500 0.020 0.023 0.025 0.019 0.021 0.021 0.018 0.021 0.020
1000 0.015 0.018 0.021 0.014 0.017 0.017 0.013 0.016 0.015

4.3 PR IREIRGITRIEE

rH A S5O A T B s o 1525 A RN A 5
FIX[AMAG THAE H 2, 3 B SR A X Ot 25 i iR s o
BRARTFIRG B o RO 55T, 2015 500 4
TR A SION A T R A v 22 CFF R ASOb HE 152 1) L1
ICN Tsp)F 500 A~ H A 2800 Al (B0 7 1A HE R 1Y)
j@{ﬁ(MSE); DUBR AR W AR S 22 4 (Msg-Tsg)/
Topo B 1 25 T rh A RN Ak T HELBR M 352 B AF AT i
2, BR 1 TR, TEAFEMET, Tk
SRR Logistic [MH A &8 F I ZERNIH, &R
H5Te BRI 0T I PR XoT g 22 328 78 /N T R A 2E
T HL 2R 55025 53 3 60 07 19 A X 25 76 BT A 251 R 3
INTE, ULIMRAL T ROV AR HERR . T35, X
TREORRE, TEAFEMET, PP EHE R 2L
N ARE AL TR 22 A0 2 4200, T FL48 SHE AR A i it
0.05, UEHAXT T REGRE, AR e Al 11
1) fi 22 AN K o
44 PRYNEEXENEENBEE

N HIEZS /A B, i AT E .96 Al TR
WEBRARAT . 95% Y EAF IX[A], HF—Fh 2 T B9 500
UK A TP B DX TR BB Y H ), BRAE R A R0
EAF X [0 % BAH 1Y 7 35 %8 (CI Recovery Rate), 3%
AR /INAT DL — 7 TR B F e Ak 1 o A 5800 7Y
HERfME . BfEER 2 25 1 T ORI O i i A 3800 A 1K)
X EAH BB TR SRR, X T IR B A S s
MM, TER 2R, RETRBUL ab™
P30 0 A5 DX D0 AR BB i R 42T 95%, Hix
— P TR A UM KN L A KNI S
e B S S R W TSR (1D R &
W R e AR B BB A X A) Y B 56 R AE
T0% 2547, BRI OL T 30 AT REORR L, 45
GAMERIA TG, R8s Rl R S e i
BRI A G, AR R GIB D, RER L
ab 15330 FEAH B o 3 W BT S 90808 R BOR
W ab™ G R, RSkl AR R BB, ab

DA B 5 RO T 95%., BRI, SRR A Ak
O A DX ) Xk ELAE A B 36 RO TR, ab™ D7k R
e, I3 AT A SOV AG TR BE B 45 R — 3%, B
& AR G B B N, SR FH 3% 282780 it 1] I ) R 4
Fe f 51EH0 Logistic [1H AR MEIL R B AL 22
Sk N
45 It H

HA RN ) GE T E RS 56 T (Power) B T H A &R
N EAEA N 0 1, HASTHE W 8 AT 0 i
R BRI TR 500 IRER H, 4T 0.05 183
PEIKF, 19 2K 045 5 25 0 E B FRAE 2 25 1 1 52
TR 7o BREEE 3 45 T R A RN GE A 58 T A A
TR MRS 1 B 45 50T UG H B A 5500 19
HER AR RN, SE BB 53 W7 7 FE 228K
WAy M 1k A B8 bt =2 3K, HLAR AR ab™
FHRAL ab BSTHRE T 22 5 A K, (B4 REL
Z LA TSR b, SR AT (c-e )W
K58 77 B 1 T S BRI iR (¢ e ), T
SETE TP A BN B NS REAS BN B, M 22
SEMEC . AT RBORFL, REEFIENRE T
W, T RE R O R S AN T BRI 2L
() aah, B PR 288 B, A 808 )
ER RV IR SR NGO S E I (SR A < N NG 2 R
HARERN I, IR 25 A KA EE
PO 22 5, 1T R P R R 8 6 i 2 i
0P e N S R VR R L AR GRS S E S R TR o
B (Z5 A S EAGTRG BE R4 FAm v Ak TR B2 1Y
EE
46 1 EEIR

YR RN B B 0 B, AN A A 2 i
AR EARET 0, WATESIT ERIETH 13
45 iR=(Type | Error), 1€ 500 IREE &1, KASE
I RAE DT (5 I LU I RRAE SR T BB IR, TEARBISY
W, A RON B BT 0 B R = ()
a=b=0; (2) a=0, b#0; (3) a#0, b=0, FfFE 4 HHE T A
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[ AT 7 T A O 56 T AR R F AR 5

XFF0.05 (1 EEAKT, BIACKE, FHEE ST
J7 V5 FGE BB AT Tk, RECRFLAR B R A
SV EE 1 BR300 0.01270 1 0.01299, B
ZRAKR, HEAE 0.05; 25 FE530h
RO T 251350 0.11310 F1 0.14530, i
W R B2 TR 1 8RO HER K, X ST
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B85 ¢=1.058, SEc=0.217,
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Abstract

Statistical mediation analyses have been widely used to investigate the mechanism of mediating effects, in
which mediator M mediates the effect of independent variable X on dependent variable Y. For the last 25 years,
the causal steps approach as described by, for example, Baron and Kenny (1986) had dominated and become the
standard procedure for statistical mediation analyses. However, most of the research in these statistical
mediation analyses were conducted with the dependent variable being continuous. In this article, basing on the
methods of MacKinnon (1993, 2007), we examined a more appropriate procedure of categorical data analysis
rather than that for continuous data in the examination of mediation models when the outcome variable is binary
or ordinal. We believed that the logistic regression should be used to analyze categorical data, while the ordinal
line regression is more appropriate for analyses involving continuous data.

Two approaches have been usually used in the analyses of mediation effect: one involving the examination
of the product of coefficient while the other involving of the comparison of the difference of the respective
coefficients. In this study, therefore, we compared the performance of these two methods with the logistic
regression and the ordinal line regression respectively, using the Monte Carlo simulation method. These methods
were compared with respective to three factors, namely, sample size, size of mediation effects, and the number
of categories in the outcome variable. These factors were systematically varied in the simulations with: i) sample
size at 50, 100, 200, 500 and 1000; ii)the number of categories in the outcome variable set at 2, 3 and 5; and 3)
the standard regression coefficients of a, b and ¢’ set at 0, 0.14, 0.39 and 0.59respectively generating of 63
combinations of the coefficient combinations (the all 0.59 was dropped due to improper solution). So, a total of
5 sample size x3 categories of outcome variables x 63 regression coefficient combinations = 945 combination of
conditions were generated. Mplus 6.0 was used to generate the simulated data sets, and 500 replicates were used
in each of the conditions. Each data set was analyzed using all of the statistical approach mentioned above. The
performance of these analytical approaches was then evaluated according to six criteria, namely, (1)
convergence rates, (2) the precision of the mediation effects estimates, (3) the precision of standard error
estimates, (4)the coverage rates of the ClIs,(5) the test power, and (6) Type I error rates.

Results showed that firstly, for the mediating model with binary or ordinal outcome variable, the approach
using product of coefficient always performed better than the approach using the difference of coefficients
irrespective of whether the logistic regression was used or not. Secondly, the ordinal regression for analyzing
continuous variables produced lower precision of estimates, poorer performance in statistical tests and an
underestimation of SE, as compared with the logistic regression. However, as the number of categories of
outcome variable increased, the ordinal regression for continuous variables could be an acceptable alternative
with a decrease in the RMSE and estimated standard errors of the mediation effect, and an increase in the
statistical power. In conclusion, the approach using the product of coefficients with the logistic regression is the
recommended method for mediation analyses of categorical data. We also provide examples to demonstrate the
procedures for the implementation of the tests.
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