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Abstract

Regression analysis is frequently used in social sciences. However, regression analyses often
rely heavily on hypothesis testing and interpretations of regression coefficients. As a result,
the effect sizes of regression models as well as the qualities of individual predictors have
long been ignored. This paper reviews several indices that can be used to evaluate the effect
size and relative importance of predictors, the relative weight analysis (RWA), and the
dominance analysis (DA) in multiple regressions. A simulated dataset is used to examine the
impacts of mutlicollinearity, including the enhancement, suppression, and redundancy
effects, on the evaluation of the effect size and relative importance of predictors. A sample of
2,325 Taiwanese adults selected from the 2011 Panel Study of Family Dynamics (PSFD) are
used to demonstrate the use of those indices in predicting the salary differences. Results
suggest that the indices based on RWA and DA are recommended for evaluating the relative
importance of predictors. In particular, DA has the advantage of flexible procedures for
evaluating the different facets of the dominance of predictors. The properties of the
recommended index were summarized in the end of the paper.
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08155 5 B L e B PR S i o L ER SR IR B Y S AT BRI 2 — (Aguinis, Pierce,
Bosco, and Muslin, 2009; Cascio and Aguinis, 2008; Casper, Eby, Bordeaux, Lockwood, and
Lambert, 2007) » H.Z LA @2 FE2E ER -+ 22 KRl e n] DU A B B AU RR 145
T A S5 FA BIF 98 38 P R Y1) | 5 {8 4<% 8 (Dependent Variable; DV) @ #& A ([ 5 2 #4
(Independent Variable; 1V) ZHE7TTHIHIELf#RE (Cohen, Cohen, West, and Aiken, 2003;
Pedhazur, 1997; Stevens, 2009) SRR ATHENEEZ ER] - (E¥HLZITEER AT A
SHVBER M - DS ERBIAREREEN T - B2 ROE AR - &
EEHBRMAEEG (M - 2005 5 RiEE - 2013) - JCHEHOE (IR i E
B ER AR R o B REF 2 B PR LR (40 Courville and Thompson, 2001;
Kelley and Preacher, 2012; Nimon and Oswald, 2013 ) -

EfE b SEEF AU B B —( 5 S B2 75 B 258 (Significance) @ FEEHHE
LR % BEE A% E (Null Hypothesis Significance Test; NHST) KA E » HiE @ #ist LA
HEE IR TEE TR LR S R E Y (Important) BGAE XY (Effective) » %
R NHST FriSE[0Ufsam - (ERERR I FE A TRy TR ) B4 KN Tk s , -
It —F 2 Fr s Ba B4 5T B F2 (Statistical Significance) » 11 HEERE FIER A B Y5855
E# » JNHIEEEF (Substantive Significance) i MEEHE NHST 2K A E - T B IIFERL R
=Ci=(i Al

fEZ el - ZICHHEISE T (Squared Multiple Correlation; R?) il {F = R AU {3
SIFEAEFRRE - HATSRAE IV BURR R S RES iR R B U R0 2 5 JRE]
I EF A RS R & (Omnibus Effect Size) (Kelley and Preacher, 2012) « —fi&{EWF5E
B L B REFEEEKE - W58 2 A SR BRI A RE 40 A SR B THII DV - 3
mkgnRE R IV #5287 GEER(RED - (HREFCREMNT R W] geFBEE /K AE (F]
WIERRAFIEMR AN ) - 1 R EHZFHAARE M 1V EEME ERES - At
B T i R? BRI R R B A T R R B E R N2 A - SR RS PR i AR B ek
TEITACER A R 20T 425 IV 73 &1 - FEDLHIE 25 TV S A AU B2 G e e Ty =Rk EL ) -
FERI TV FHESE 2214 (Relative Importance) HY7E £5 (Budescu, 1993; Johnson, 2000; Johnson
and LeBreton, 2004) °

TR E BRI Z T L2 2 ER - BRI E AT SR R M2 2 TR R
TR AT IRCE - (BB & REFR R AR B Bl S S G B 15 LR EE R
# o L R —fi e o 15 BY AU RRGIR - (BRI IV IHRESH 0 i R 7 REFEFI HE
FHEHELEV  HEHERIVEEE TS - ERENHEE  EEFEEZSITTHLEME
(Multicollinearity) » DAFHRH S EER (3 8 S F AR R A U AR R - T2 - Bl
JTER EEER . — » BIZRBARS TV BB SR 8 d 51 B AH Y B T f B SRS A 28 e
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A e & BT FE 2 S L AL (S R b AR DGE T L - SR R B T4 (8 55 s F
R - S22 2 e AR MR B E B AAHR] AR EZHEY - RITEREH G TEE 2 7T
e R RO R~ S B B RE R T I BT i - A AR R R B B
BAREIT T > PRET IV A EIRYZ TR L RURE AT AT RESS AR AT B - SCPER T i
ANEEAREL G ET T RROE SR, - AGEE F2 O A S S fE iRy B e g -

8~ ZITEFHWNREHLERT
AT ERE » R E (Effect Size) EfE (G aTATIS NI 2 B E B B &R GG
FeH AT IR TR B R R a5 o RILEEFRAKER - MR RS ~ Horth ~ SEEEE AR A]
DME RS EAIFEIE (Cumming and Fidler, 2009) » £E:lE g 1 BV K i 2 A [a] B FE i
ERE > DUTBIEF 22 70l e & T Y2 R e i TV /Y PR IS SEf T RE R B -

— ~ BRI R R R B AR AR
(=) 3 nE@EsiX

WG Ep @IV (PLX,..., X Fm) KRR DV (LLY 1) B2 nEER i
RmIE 520 (1) 2o

MY =>by+bX, +...+b,X, +¢&

Hrp b Ryl 7R NRIEEE - 1V ¥ DV AU B HRER (R 8L b, 2 b B (IRENRY
H) o FmidiE — B CRE - FTRE p (E IV ETTIR MRS SE Y Y RUSE (B R Y
ATERIE SR EEHE - DY 1)

@)Y =b,+bX, +..+b X,

Y BLY RIRZEFERID R G EFER2E - Rl e = Y= Y » BRAEDL 0 5 E3 8 - ol Ry B R
IHERIAD - & ~N(0, 07) ° F52 iR 2 H i MUK IS ol Bl 20 iR 2= i —ik
e/ NE 7 EF L OLS SElEF (Ordinary Least Squares Regression) * B EFAREFE £ OLS fi5
AT HEUERI TE H M IV AR ERIBIL T - & IV HIR DV Bg ) (568
PRfEREST) -

1 fESCRR L - "TxRE ) HE TEENME ) R ] AU EI T (Nunnally and Bernstein, 1994;
Nakagawa and Cuthill, 2007; Kelley and Preacher, 2012) °
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S 43 BT R A R R A T SR AR 2 TR T (RY) - 2 TCHHRE R 2
15 Y LY (OFHRE - 6 R BCE S5 R DV S5 TV R ELE] - RN 2B TV GEH 41
DV Ry ELELA] (1- G L] ) » BE e Lol R (R B B AH B (R B S i 2
75 (Green, Carroll, and DeSarbo, 1978; Darlington, 1968; Thompson, 1995) » Z1 2= (3)

7 -

SSresi ua
3) R* = I_le = péy = P iy, + Pt +"'+ﬁerXp
Y

HIA R M ARE S H I EREZ » K R IR SRR (G e E - Rl AR AR 8
fRAREF (PIAIERR 30) 861V B H K2 HE - BENPUR 25 E %% R* (Adjusted
R W ER (4) AT -

N -1
N-p-1

(4) Rjdj =1-(1-R%

HENIE R R EHE NMRAGEHE - SRR AR s (AR - (B2
RIEAT Ryfsudh ] FH RE R R 1T 2% SR B SR A A ] Ot - SRR A HLReR T B 1 - RIBLAE S
TTRCR BN R ENT AR R EELT - (DL R ST - HET B ATHIA F # g 2K HAE -
Cohen (1988) DL R T FEbE - SRV AR S B R SR PLAE - SRR S0 — (R R SR
BEtE 2  A5E=R (5) v e

2

5) f*=
o f R

(=) BHEBRE

R Eil Cohen’s f* #fiat B /2 — MBS MEIEME - ZIRMFEER OAE IV 52 A SR %
e I A AR T G R 5 BRI - AT A iR E R AU P U - EPRHIRCR IS & (AR ¢
HEATRE RS & (Local Effect Size) HUfHET » /REIHERS & (Kelley and Preacher,
2012) » JoEBRCRES B EME SRR - R F e 2K A€ - 68 F O ERE (F
Change Test) (Cohen et al., 2003) °

[FIfHY » Cohen’s f2ift st & th n] DU FHERE i = B SCR BRI G ET - 2005122 (6)
FIts o
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2 _ R/%/Il _R/%m
©) Jioea == R

Hrh R R kAE TV BYEEMERAL (MO) WU R - R2  Totf AR —{EEZ
&l IV RAHTIRAL (M1) RURERERER R » KL /2 #EFE AT R & RUR -

(@) ZEZHRZRE

R FRBATERZE 2 EE IV SR DV BRI - MHE 2T - BEANRGERE DS
Ferg EUR AR RE PRSI A TV B R A RYF22E (Berry and Mielke, 2002)  FIJFH%E 7
HIlJ& (Proportional Reduction in Error; PRE) IS @ E#ZHHY IV 5% A GIER - 7=
AR - ERECHH L6 IV PSRRI 2 AL (MO) - EHEEINEZIEA
—(E B2 1V ER LA (M1) » M1 BYFEZEE L AR/ INA MO > (AT 75 DAEEL HH — (]
EHOR R (ES) - WREE (7) s -

() ES. =1 | Sreduaiion
’ SSresidual(MO)

FRRRBE N TV B Y 538 72 48 B 0 BRI R - AL ES. BUE TR 0 22 1 i - BE AR
FORHTIGHY IV RS BR - T B ES, Ry N R R FUE - PRIt AE U 3
ik R WARAHSER AR E RIS DUE T B Mt - (BT A PR R L (E 58
& I DAEETT LLER (Preacher and Kelley, 2011) ©

= EACR R iR
(=) M £ 48l &Ko)

TR ERE R 1V #12 DV B2 B - I EEN T EFUEEEE X B Y /)& A
B PREL r o AHEABNE N/ & B AR 8E - 110 B r | R B LGRS - RIL AT P A P -
EHHRMERAREESRE T X B Yy i8R - e A FEENE R FE Ry E
gy - R R Z B FHRE (Zero-order Correlation) » 205 ERFHAM 1V (DL Z =R )
YRR bR - AT LASRHSHAHBA (Partial Correlation; ) ( J7F2 30 (8)) 20~ 15 A0 RBE
(Semipartial Correlation; 7, ) (J723( (9)) :

Fyy = Txzvz

1_r)<z2 \/1_"1122

@), =hy, :\/
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_ _Iy —Txzlyz
Oy, =lixz = >

—ry

FERA R R B R AR R X B Y WUMHRARY - i Z Bl X DUR Z B Y IRAGRSE 2 HERR
Fos X Bl Yy BIBATRSe AN HA 1V iy - HUREAE (R (ERER X 8 Z 19
BRI T2 R EAM Z B Y BURALR - R~ F3ERE -

Sk - HA 2 TR H B S ETEE - R B RS BT SeE % SR AT TE S 8y
HEAE, Y > Al Thompson and Borrello (1985) k2 Courville and Thompson (2001) ZE5E DA
et (R (Structure Coefficient; r) RAGEHEFE IV Y FRERE » 5 DUC I IV A{E 515
F o ahE=t (10) Frs o

_ .t
(10) 75 = Ty =5~

Y RFTE IV SRR SRR SHE - N A R (R8T DA E 2 2 TTARRA R 2

DU T2 5 3 73 A7 B AT 38 95 o B 8 2 A g B ] 5 728 B 2 T AH R (Cooley and
Lohnes, 1971) °
(=) REEF15 8 A a0y 3543

R (3) WA - SERER R A R RS AR R R B 1V B - TR 2)
WIRER b, 2 b 2 RE IR B AL AR (L R (R B - SR A BEAL (B R AR A 25 0
RS - HERRZALFERE - FRIBETEREEL - B — S BB - 5 A #EE
TRy LR/ BB IR el A T - HAZYE LA 5 RE =0 (1) - fRLAERR 1V 8 DV
Rk GG KA} 7Z - 3K

unﬂ:bx%i
Y

FE— AU T » BAREUTHY £1 2 » HEE R/ N T HA TV HERFE E /Y
BEON - B 1V EE)—(EREUEFZ R DV #E (AR - HER (R ET EAE &
B IV IR SRR - S RE 1V B DV BFERBE 3 B R v B WA IV R FE B R
r, * B IV AYERHE LSRR (R 8N 5220 (12) Fms -
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Ty =Ty X1y

1-72

12

(12) B, =

B REAE B A BEELRIR I - R AENRE 1V IR AN DAFERR » 15 DUS BiAE
IV ) TERSN ) JIRK - RIEEE B RIFF 2 e R 2R ARHE (FIA0 Afifi, May, and
Clark, 2011; Hair, Black, Babin, Anderson, and Tatham, 2006 ) & B {2EE R HErHE—1I&
IV P SRR o (BESEERE - B GER (12) B2 (8) B (9) fHELE AT
HI » f BRI T 1, (BRIINE r, o I 8 (RO BT (R - o
Fo= OFF« f=r =re ¥ IV RGBS - p - r B r FERERUK - BT B IRS0Z
F 1V EIHRAR B E R -

(=) RAfEH

FTETEH (Product Measure) & TEHHRBA (7 B B AT A LR R (R BRHISIERE - P DAS L

A TV EAELEE R FYEBIEREE (Hoffman, 1960; Pratt, 1987) ©

(13) PM =13

Ferara B EER R RN R EBENRE - A Zrp = R 5.2 » SRIATE
BT R ETTSE IR - FENRGRIRBE AR D RURTEE T » FHE S IV RUBRRETIAT (L
FILEB - B ol S 1 F R R ERAAET & o (R sRmiE s —(ERI#AIRE - 2
EHBHEBLEER R BT TN (RS - HEESEER/RHREE - HRERE S
FIF AR - THA S ARVE IV EA SR IERIERF - KL Green et al. (1978)
51F Gibson (1962) HIREBEERNE - 1 IV £OBIRIERESISE] k (EHTHIIEEH Z -
PR IR A B EEA 25 IV (EEER - e o2 155 - FELIERr SRR By A2 U BRI s -

(14 67 = D 73

Fifest (14) Yy, Rt IEA O B AT TV B AR (R - (R EINRE * 57
TR IR Z2 B Gt - (B2 o IR B H B BEE 2 M RF R E & 52 - Pl
Jackson (1980) 5 HEHAGRELE IV EATHBARFE L g (RECAAN > SEAEGRIEA A
SIS B EEEHE o HA% Johnson (2000) $1¥#f o FEEA(dET RIEEITEIE - JEM
8 e AR 3 B RO o2 $5 3 rAaanhs -
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=~ HERES 5T

FHEHERL3HT (Relative Weight Analysis; RWA) (Fabbris, 1980; Johnson, 2000) F=2£
5[ Gibson (1962) HYIEAZ A B EHEAE - SKEEH 1V 2GR R PrfgEd 1V
FEERRTRE o QR A B - i —fH BB X M R RS Y — A5 2
TEAS TR B Z - F5 DUERR B BB RO FERA - Em (i E TS0 IV i E R E R -
5 DU AR - X AR B RE S P B Q & 1T ¢

(15) X = PAQ'

P B Q 43 AR XX Bl XX BEHS AR B & - A Bl XX B XX HU# AR b
HOFFEUESE R « HEMTRE 1V A 56 2R - A = 0 - TR A Bl 2R R -
i o] B —fH AT X BYIEAS %) Z (Johnson, 1966) :

(16) Z = PQ’

TS Y SRR 7 (ERER - ERRREUEEE R ¢

(A7) B" = (Z2'2)'Z'Y = QP'Y

FE L Green et al. (1978) 9 & FEUEI 2 FE BT BT AT X BN TEAZAL -
R MR Z (E R (R X (FER - FELL S T R - RED

(1) T'=(X'X)'X'Z=QA'Q

At — A BN 15 1V R A AE B SO T R A - 55 B 3 SR M BERR 2 %0 (Jackson,
1980) = Johnson (2000) HIDASZ[AIFR(E » #F X (E R @B HskE 7 /EEE - FEHIEA bR
SRR A

(19) A" = (2'2)"' Z'X = QAQ'

Y ATEZN (19) HDL X E R B 8 - [AILIE — (AR 7 B X FTefT g Re
AR (R 8 A B TV RIEUAERARR - IV BEIRIAERA AT Z, — X HES 2 AR AL -
Btk IRIATRTEMRBA R B - K A B pAHIE - 15 2] M B 2 8 (Relative

Importance Weights; RIW) » 2152 (20) A7~ -
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(20) RIW = A'PIB"

R —E A p (8 H 2B SRR - DLk (S BT Y AR - 152
B BRI SR BCE R TR (21) A » RIW (REGEELFTIS KSR B 77
AE 1 s o

QD RIW, = & = 4, B] +AL05 + A5+ + L B

e (20) B (21) AN - RIW FRELESE A Wi AH B AU R B 7 BRI EHA LR
"o (thz —>X) Hp (HZ —Y) AT B4, BEETIHERT (SIS TV $H2
R Y ST R B LR -

({&2% B Tonidandel, LeBreton, and Johnson (2009), p.390, Figure1 )

1 %4 p EEEHH RIW REERBEET

RIW RERYE R B SR EfE BUE ML - H RIW (R B0 8 A0 S5 1 %2 fE 51 = g
77 > JREN ZRIW = R? - ffi{§ RIW {REARESES R* dETT IEAS 73 F 1 AR Fr B R 5 AU g fe 104
[ 8 Y E | RS TV BY RIW REER DA R B EIE & R E S (Rescaled
Importance Weights) * 7RE[14% IV 53E] R> FYLLA] (5 IV IIEA L EE 47 kL) -

EHA RIW (RELATFET 72 » Tonidandel et al. (2009) %% & H DU FR o s EE i A e
VM E T - BRT RESiRER RIW (REUE S EE N ZRY NHST @ th /57 95% (F 48
1 PR ETT RIW (REAYZE 5L EElg o (EB R/ MEA (B n < 30) FFRIMEE DAFCHI AR HE R
HETE R E A RRAES - RILWEEEEE O ERAFERF 4 B (Tonidandel and
LeBreton, 2011) ° #&=EEEST (40 LeBreton, Ployhart, and Ladd, 2004; LeBreton and
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Tonidandel, 2008; Tonidandel and LeBreton, 2010) HLE F& k5347 (H140 Cooper-
Thomas, Paterson, Stadler, and Saks, 2014; LeBreton, Binning, Adorno, and Melcher, 2004;
LeBreton, Hargis, Griepentrog, Oswald, and Ployhart, 2007; Periard and Burns, 2014 ) -
i H RIW EEHEREERIRE - TUHEE S 21 B 28 B 22 2 (i (8 By = R
Frfe Ak > BI85 - RIW FUGTEH A EE (LeBreton and Tonidandel, 2008) » 5y
HERESHZ— -

Mg~ S

B85534 (Dominance Analysis; DA) fREATATRIEES (Decision Theory) (French,
1988) HUBREL - A TV &2 AR 52 =00 2% B LR AR 2K A 7E 1V YRR - RELA
RIERS TV BIMEEEZE - Budescu (1993) 1.2 RyfE 244 (Dominance) * DA Ed RWA 1
RAANE - 2L DA BRI IE2 B ETRIAR S - 124 IV FTEERY R 1 & - thiE
FHHR DA 512 TV RIS SSAIET G AN W B (R 8 - AL T e B (R B L i b mT R AR R RRE -

DA HY{GET R AF R BSOS & (AR?) @ SEATFTE RTRERY IV AH & FdEfTHYE
o AT IR ML - FEDLAIE TV RUAEBT R M - SRR E /A (E IV R TR RS S
HralaE e H IR = AR © 58 2 &3, (Complete Dominance) ~ & {E 2% (Conditional
Dominance) ¥2—f%{&%% (General Dominance) (Azen and Budescu, 2003; Budescu, 1993) °
Hrpsg 2 ESEGIFHESEZLI IV PR ER - —RESAELE—REIE (D) K
S TV BSEfRE )) » HEE SRR ] ARSI TV A2 B E SRy - =13
EBERERMT ¢

S (D ) o B RIE TV By T Al RE IR BRI AU iR g - SRR R 5
— I TV HY T A RE R A Y B A5 AU g B T IRE - A R 52 B 25 - PlaifeE A UM 1V ¢
X XX~ X, RPFORBERICR{ERE i X AR T) - R 2 FR AR R A
B X B X BRI REET] - ERFE TYIMRRMERE - Bl Ry X 3 X RSt @8 - Hiii
FRAFHERR T RIRF A X B X BRI RAEA - (E Rl X 87 X &% B A BB IR
R 2 IV B Ui A san) —fi g2 -

H— (k=1) R’ > R} and
P& (k=2) R, >R}, and R),>R;, and
B=RE (k=3) R, > R,

R8s (D) - A1 X B X, R ORI L FERTIRA = BER R P
—IERRRAT R X B X, 2RI R BB S Y (ERE R TR
FLE X (R X, BRI IR T X S X, A R R B Sk
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TR (fL& A IV EEEIER) 53BN SP 4% 4T i - 25 P iRE 117
B X > X, FREMEST X 8 X, R aEs: -

B (D) o AR X, ¥ X, (UM T R EE S IE B (RS0 T X, R
X, FVE RREOE R R BRI % - 9E X, > X, RIS - TR X 8 X B
B8 - T2 —RESR AR FTE % B B 1V A R DA B 2 SRR A& B R A
IR BT RE - R IV S R Ia R E S - (EthE =R Es T
RES I % TV AR B TR PR B — (B B & -

B = R AR I e s e % R R R B ARANIZR 1 DT Ol fLERNE » &=
A X X, X, ZE V) SEREEEHIET AT DUE B TS PR ) rh ke
FRRE AR e - B TPy 0 ST R A (] TV B (RS ) AR iEs o -
EHATEE S IV I (—F) AR R E R R VA 1V A
EORRZ - MRILEENE - ST X B X R (TR fORRRE R E R, - O X H
X, W R AIAEHE - BRI A S (8 IV AR S2 S - $Ap s S B R RS, = R2, -

HFAER 1 2 = 1V - I R? > RIELRY > RAFIH I IINE - X ¥ X (52 2 (8
SENRRAT > TR C 0 S0 X, ¥ X, R SE 248 BURR C o [AE - B R? > R
R > RLAHRRITHG - X X, BA B 8y ¥ X BAGRSE -

AR5 2 BT e — BRI DARIFI R | RO e SR AR g B S5 (2K
SEAT IR BB L - AITEREYT (A) FREURZ ~ R? ~ REBFEAEIT(EME—(H IV #%K
R 5E = (EARRR R R R R TR BRI T - AR R —(E 1V
(FIan x,) - FESEII—(E IV (G140 X,) SRR fres REh Ry, K2 - A5
R ERIFTE X, (R PN X, - Pl i st R AR R2 | G (R 2 S e
(REA BN

(22) R, = R} + R}, = R} + R},

FifE 22) B A RIE IV B2 oA AR ) - (RAERIME AT IV ATAERY
R SRS — 0 (k= 1) S50 7350 (a) B2 (b) BYRCRESIL - SRV 1R AT T —
FEERIEERES DT (D, ) BEEAE W AR — P B A GRS - [FH - B
FRPAERIE IV R R A 1V - SFESHE R BB R EE R (k=2) % - ST
IV Fr et B HEYEE —FE PRk - IRED (o) BIVEa(E - TR —RE RIS (D,
BUEB I EISIR R AE S — RSB A RS -

ond,k = 2)
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®1EF=ZE VAT REREXNEZ P ITER R
FEIMEA IV ) R 18

EEERA IV SEEENE

X, X, X, 1B L FIER
k=0
i 0 R? RZ R3
(A) ZRETLS R? RZ R; —fHRAETS
k=1
X, R? - (@R3, @RZ,
X, R2 (@R}, - O)R,
X, R? (b)RZ, (b)RZ,, ]
(B) —PF&EF 1y Mean (a,b) Mean (a,b) Mean (a,b) —(EHER
k=2
X, + X, RY, - - (©)R3sz)
X, + X, R, - (©)RZ4, .
X, + X, R3, (O R%z, - -
(C) =Bty Mean (c) Mean (c) Mean (c) —EHER
k=3
X, + X, + X, Ris - - -
(D) 28871y Mean (a,b,c) Mean (a,b,c) Mean (a,b,c) —ARIEEL

B T kFRTBEEE - TFAMEEIAR R AME IV o (a) B] (b) RONE—EREE (k= 1) AUFTIE IV BUBRFEIE R - (o)
FRNE_MEFEE (k= 2) ROFTIE IV BIREFEIES -

&% AT A R A iR A SRS % (At (D) A ) BIAIE R FIE £
IV iR R B sy - HEUERAE — B 25T58 (D) » Wi BB E B RE TS
% (Determining Predictor Importance; DPI) ° (&% (D) & Ay —{EfFEEE R E (D)
Tt Bl R i e A Y i B S & R, -

£ DA WFER R - i s SR BT A FEARAEE A T Ly e — e (R 25 - KRy D, 1REUA
B E SR - BB — o (EEEER AR AR [V AREES R & B — s (HE
T/ IMEAR BB IE E R RIRE T - A nlgE sy BRI (E 52 2AE R 2 Z TR TV M H
FEAVRE R EIET LR - B D RGMIRIER R > E 2 > [E51 IV B9 D, Fsitdl
e S 5e 2 IEAS /& - HHEE RIW KRRREFEERI M E M - E— BT - RIW
i D, BUEDL 1V BV E B MR 2% F5¢ 2 MH[E] (Kraha, Turner, Nimon, Zientek, and
Henson, 2012; LeBreton, Ployhart, et al., 2004; LeBreton et al., 2007; Nimon and Oswald,
2013)

R e BT 25 BRI R B+ 7T DA R0 26 T03 e 5 A AT DURH I B Ak e i i AU 5 1) 1V
ERAIFEREA & 260t - (H2 & MR A 6 F I R B S = R RGN A A - ES SR TV
H TAEEEZEME ) RN BEAIR 0 SEMCEMET R NSRRI 2 - Hp&IETE
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xR 2 FEFEVRERFAR ARV H(E B

BEE BE @R wEt
= c: Gi = =3 3_5& % Iﬂq/\

BHNER
RS R E R - A AR ASRR A £ ) S
2 ¥ R? YES YES F YES
BRrES (R?) BRIRERIE HEREE
SRS RFE ) REME R TR RE - FI R s
YE YE YE
R, S YES S EmmmgmEnNESY
. RS RIAO R - A ISR 2 o) S
3 &= YE YE
Cohen X{R& () YES YES RO N BB
) RS EIA R - A ISR A 2 5 S R
=5 = (ES YES YES YES
EENRE (ES) R ORIE B E T
ERHRE
G RAYRRT RoRE A3 sh
S () ves ¢ yes FEEIVEBMGEMILERRE AR

IV Ed DV YR AAREH
EEAMEEHBERRNGIERREE - AiE
it IV B2 DV A9/FREEHS

EE IV B RAVEIERIRAE - AR IV
HIGMHENEZ

ERER IV EBERNORMEREREE - BR] R
IV B EIFEAIMEALIE $ ERR R

EE IV HEEMR - AR IV E DV 155 RiR

FHEREA (r) YES t YES
5180 (r,) YES t YES

FEERE (r) YES ¢ YES

FABE(LRB (b) YES ¢ ERTHESRME - A ER SR REE
AT
58 IV RIRAGR - AR IV B2 DV HymiEe
TR YES * YES
RRALIREL (5) R T AOEER A B AR E L8
28 IVEREGE YR ESHE  —RIERT
efaig YE * YE
SRARIEEL (1) S S AR IV R ERIE
BB
EEHD,,) YES EE IV REREGR W RESHE > AT
EAMES (D, ) YES SRBORENEL - KIS TSN
—HRIES (D) VES * VES @A IVAIWEEME 0 BREREEA
HREHEB S
= HREAR - ¥ R2 EXZE] Er
I, ves +  yes TEIVEEG R ESHE ARMST

HARMRIRE - BE IV B EERMLEER
B RREEUS B R A EIS LUETTRRE MASSE - (BRI BINEUEREIIRAERR - EMETTRAE ESER
HERIK - RELCRBRBKRTHAEEMNEFEEESEE -
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RERTRR T B =5 - AR B BB RS i F ) 5 R FR R s R =~ (1 B B
RS BFE S EE R o B LR B R RE SR T AR S EC 0 BT AT A NHST #£77
2B RAUHET R MEf E Bl & R 5 - 20 R I F-test » FH B (R B Bl By R
BEH t-test - MRS HAGIHE B IARE (BIAN— A EZA958 D, B RIW ${H) - HILA
AR E AR EREE A - [t Al DUE T @ S -

EEEENE - HRSIEEAERIN IV ESRFEE A HR IV MHEESE
HIAIET A ZEGRGE B - RIS S T 7e e L B g R E RN - SR EAZRE I
A B H B — A 2 B SR M AR S T AH S B SR PR R HI T - RIS 2225 T R TR AR
2 IV B E R SRR EEEE (JRREE > 2013 ;5 Fields, 2003; Nimon and Oswald,
2013) - {HITAREZHH|Z FIED DA Bl RWA KAV o At B2 S S AH % 8 Y
KBoUatird - JRENZe TR RN A BURE - SETTERRT -

2~ SITHERMELRRHI R
— ~ JERR PR E LR 7
% L3R ME (Multicollinearity) [ @8 I B 5238 B 53 A7 & A B 77 16 7Y BE #1250 51
(Suppression Effect) FJR#TE © Horst (1941) i F-8%3 - FA{EEL DV fERIHY IV - FRABE
A AREAM TV 3 A EEE SR £ T HARBIORRIE SR » RIS 2 8 28 5 BRI 42
%4 (Suppressor) * AR HRACE AR IV TN, T2 - S5 Rk B R e 4= 1L -
T ES AR EELREGR © Conger (1974) HE—F F FH =R E =AY EEHT
SR A B (Tradiational Suppression) » B [A]BEHl]] (Negative Suppression) B2 77 BE
#1 (Reciprocal) » #1238 ={E#FS » Cohen and Cohen (1975) HI## .2 Fy HLFRIEAH] (Classical
Suppression)  {FEEH]l (Net Suppression) EL&EREH] (Cooperative Suppression) o HH1{#
e, BLAUERHIR) /28 Horst (1941) Frag i p9 R B NEEE iR BEE RS2 - A m R
HIZfERAEN DV H1E (&) MR 1V fEEEREA P AR & (IE) FEHEE R
HYSHHEEH 52 (Darlington, 1968) © fxf% * % A/ & {FERHIAEfE /(i 1v 258 DV A5 1E
THRA - HEREDRy 1V RIFAER EAHRA TS 2R TV ARSI AR E 5 AHRR R
iy T B2 R A B -
Conger (1974) Ei Darlington (1968) SFE2EE AN A E TS - B BRI Bl
TH B AR By b DTED'ﬂAY1|> |y, | o E A EEZE (fI 40 Currie and Korabinski, 1984;
Hamilton, 1987; Schey, 1993; Sharpe and Roberts, 1997; Velicer, 1978 ) HIfE A fEFE 117
BE R TE BRI - JRED R > (415 » Hordrr, Bl r B IV1 K 1V2 B2 DV BYZRE
FH B © Friedman and Wall (2005) % & [ & B9 8% & 0 K B #110 %% 2R B & 57 Bl 1Y 58
(Enhancement) ~ Al (Suppression) EdEi4% (Redundancy) —fEHAIRE » N EEGHETEEH
({51411 Lynn, 2003; Neill, 1973; Shieh, 2001; Sharpe and Roberts, 1997 ) FAHEEFLHH H =

EFEAEROMRCE - WE 2 B o
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Region 1 (R1) Region 2 (R2) Region 3 (R3) Region 4 (R4)
BEEERVES BEEWR ERIEVES HEERRR
| B |> 1771 | Bl =177, | B> 1771 | By 1> 17y |
R IR | R fig/Ih | R fig/I\ | R IR |
N I | | 7]
= ' 5 " 2r,,1
T'in Ty 0 rlzzﬁ nzzﬁ Vs

2 MEHMRIER AL R E T

2 PRI 1V 2 FIRORIBIERRE () - REMITRISES - B, R, B

r, #GERF » r fAEH IEEEFE (Nonnegative Definite) (Neill, 1973; Sharpe and Roberts,
1997) 1 N5 (Lower Bound) 2 57 (Upper Bound) * TEZH T2 (23) Ei (24) »

(23) 13 = i1y, _\/(l_”yzl)(l_”yzz)
(24) 1yp = iy, +\/(1_r)’21)(l_r)32)

2 el ERY e BE AT = (R S E & S e E &, (FHR1I B R4 R ) 1 5
—fEEGSHER r, =0 JRENE& 7> IV RIRIMEER (R E0R BB EIEERY 3 BB - 55 (iR 57
Bk r, B r FYEE(E - JREIAHRAEL (Ratio of Correlation) (Lynn, 2003; Shieh, 2001) * 17
R r, >r, (B R r) B (2 + 7)) <1 (BBoREy r) BIRIET o Bl »" BRI TTHE
= (25) H (26) -

=
(25)”12_r

Y1

26) 1" = 21 tys
(26) = —7
Ty + 1y,

Friedman and Wall (2005) FIFH[E] 2 BYEER R R E 28 1 = FE A [F] e f PR SR vy
FEARYT o FH Ao R 2 4 4F R1 81 R4 (RE&E A » ZFr D2 R 345, - B
Fy1E 5 WA {8 & ] PN 25 oy 28 AR B AR BB R B bRy T A BRI 5k | AW (Currie and
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Korabinski, 1984) 5%—7f& [F[A]##%% (Synergism) (Shieh, 2001; Sharpe and Roberts, 1997;
Sharpe and Ali, 2009) - tHEJEF& Horst (1941) Kz Conger (1974) i iE BT ERH] £
2 Al BEGRSUR AT A AR R T - H A R1 E1EE 1V M EEMERR (IR
ZHE) - R4 HIFZE IV {74E = IEAERERE -

1A R3 B2 FE MR TV Z RETHY TEAE B P S B 8 B AR B iR (H. R Ry BRI
o IR AR AR TR IR o R EHERRCR (R2) BT
e H BRI (Cohen et al., 2003; Tzelgov and Henik, 1991) @ {HREH RRE IV
HAMHRBARE P AT RE & 728 4= U BR (RERR R T R? Ry AR PR R -

= oo R AL ST

IR A E F AR MERY5R S5 5 2L E 2 IR SUYEERIZKRE - BEZ IV Ed DV HY
THRHGR RN E] - & 3% AR —FE R SR AR SN AEE - (E—mE - & B 2R
FERRES] .85 DL LRI E A HARERYILAR ML (Dillon and Goldstein, 1984) » 5 & FHY ¥
& T ARE A E (Tolerance) B FLESZARAIZ2 (Variance Inflation Factor; VIF)
(Cohen et al., 2003; Pedhazur, 1997) » 21 A (27) A -

eNVF=— ! —( 1]

Tolerance | 1- R’

HAERSHBH IV HEER DV @ #HH LMY EAD IV MEEE A A
JREI1-R? » 1 VIF AR A BRI IS « EAAERGE - VIF #8U) - FoR 1V BB
MRS AR VERTEBRE AT o Cohen et al. (2003) 28R E VIF AHA 10 DL R B e i i
Sellin (1990) E5E VIF 3 2 DL AN RER S ILAR 14 -

FoRaT 2 oA E R TV A E E IR 28 - ASCRHR Friedman and Wall
(2005) FIEFE S DRSS R 5R (R1 B R4) ~ B4 (R2) » BT (R3) i85 =fEdL
BIRAR PR T - S EFHGTERRAIRIA -

E2 ~ RSB DM
— ~ BT e
T T R B SR B B A FH PR AR A MR BB 1 - AR B 1V 2 RN [ AU RE A e i 4
BATRANAT 72 B E SR BRI (TS SR - ARE K IY Nimon and Oswald (2013) HYREE#E = -
VLN =1000 ~ IV=4 " DV =1HJN (0,1) BAEFRE S ECEEEE RIS - 17 B EHUH
€ 1,000 KEYREEEAT © 4387 T EF R (R Development Core Team, 2014) » LA yhat 5
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#H (Nimon, Oswald, and Roberts, 2014) TR 53 HTEL RWA K DA 4387 » WA boot 15
#H (Canty and Ripley, 2014) #£1TE E KIS E{RIRIZIE (Bias Corrected Accelerated;
BCA) $RHUIEAERR » FEDUEIT 95% FHEE [ » s MreBihas ATk -

HH AR R A U@ 1V > 1 B 1V L DV BYFHRESE T #E AL ZE/NR 1.00 » (Al
22 ] Friedman and Wall (2005) F9#£3E (Figure 3, p.130) » £ IV 82 DV A FHRBE 3% &
Ry .6~ .4~ 2.0 FEILBIEAAIER LT o FUE 1V AR IV & 0 1TV R
FHRHAIIEME E BRI THY -.917 22 1980 Z [ » 2 fEAH & HYILARMEARRERR SUE » B 4 21120
3 FTR ©

I’ 3 FERBCKAV R E R

FIER IV EEHT IV REFERE LT 57 2 IV ErERARIAE S E

IV Ed DV REI4ERS ' re ros r r" Case1 Case2 Case3
r,=60 r,=40  -493 973 667 923 00 90 .00
r, =.60 r,,=.20 -.664 .904 .333 .600 .00 .40 .80
r,,=.40 r,,=.20 -.818 978 .500 .800 .00 .40 .00
r,=60 r,=00  -800 800 000 000 00 00 .00
r,=40 r,=00  -917 917 000 1000 00 00 -.50
r,=20 r,=.00  -980 980 .000 .000 00 00 00

X1 IV1 E Iv4 OfE IV aI A7 SFE IV RS o RAEEA S IV B DV B9MERARE -
2 M REKFER (24) FIEH IVEEXMERN ETR - B IV EEREEH LS ErF AR 5E
ERIETERR o r' B2 r" DRI AESE (R2) - B (R3) B8 (R4) BERAIDEIBE -

IRIZRTUL P E% ST HY B A5G 222 Courville and Thompson (2001) HYE%ET 1% - A

BRI AT R N7 =N[R2 Te AR MR 1 55 -

1. Casel (IV ML) : tbh—IH8 R MR IERY B B BIEILIRGE - R4S IV MBI
BHETE s 0 TRy ERVERIAY -

2. Case2 (IV FEIFEHMKH R [RE(E) + Bb—185EW R BB B BRI R SR TV EIFHRA
TEBA B 0 2 R B EIACR (R3) - BHITEES -, — 98 r = 4 ACER : IV
EFEBAAS (R IRHL 0 RHES EBRER (R2) » HIMEES r, = .4 HGER

3. Case3 (IV HFHIKH R 880D - BL—IE50M R M IS 58 5CR - TV [EAERBA KRR » %
TESIGHES (RY) » AIEES r = .90 FERL 5 IV MR EMERR S SER (R) -
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= BRE R AR

IRIZFTILEE E FTBIE R =B S R R R R MHR R B A# 4 75 - 7E Casel H -
1V RIHRAER E Ry 0 » B Rse 2 A 3R ME (&% IV AY VIF = 1.0) - EEFEAE) R =
T =60+ 4+ .22+ 00 = .56 0 SEERRE - AHRBARE - R HER R EEEAE S -

Case2 iy R FE(RAYHARMERRET - AT R FH 560 %28 463 = FHR r, = .90 > fH 1V
BAIV2 1 VIF E5E 5.32 (EESEAR) 1r =7, = .40 » R IV3 B3R (VIF = 1.2);
=, =1y, =00 HUIVA SEEVE HRIERRE (VIF = 1) « (TGRS EBEER R E Hl
By 1.266 ~ -.734 ~ -.013 ~ .000 » BERER T IV4A NZRE AN TV BIRIIEERMELE TV B
V2 &R AR BRI BRI R, - 7E TV3 3SR B R BB UR - H A E RE RS
IR SR E A B (V2 B TV3) » 5 & R Bl AR SR IR E -

Case3 FlIF r, = .8 » r, = -.5 2KIEHE R #ERHY R1 Bl R4 AR SRR - O(E IV /Y
VIF (£ 2.78 ~ 1.33 ~ 2.78 ~ 1.33 » HEIE S AR - {H Case3 By R2 HE 2 791 » EER £
B B REAH BRI E S - 2 6 4 2 0 FOKEE 1222~ 533~ =778 ~ 267 >
HEUR Case3 WYFLARERY A1 HEA2 A BRI B Bl 1 30 i (R B R (R RRR fROR i R A S 5 55
R BHEEET HAU ESER -

=~ BRI R BRI g
(—) B%#IHL (Casel)

FHEE 4 AU - & B s AR MRS - R2 = 560 » M5 R4% TV Bl DV FHRE (R 8
FAHRASE AR - IR E R RECE AR o (BB 1V B BB E M 0 RName L
RIS AR A B - P95 FIFE R E M E R PASR « Rl 2 s R EsE A fIa Ry 1.00 » r2
BB ARG RS TV SRR RUR R B E LA © 64.3% ~ 28.6% ~ 7.1% B 0% - B
PR~ D, B RIW EAH[E - BUR Casel HIRIEFSIRE KPAEREIAY IV 5555 5 &L HE
FF o IV1>1V2>1V3 > 1V4 - BEIRFEERIIAER EAHE]

(=) Bk (R, EH%R) (Case2)

He4E Case2 MURLIE » 1V ETFAE— TGN - 15 R H .560 [FZ£ 463 ° IV
Z TEHIFH BRI T DV R B 17.3% » FLEEEF (R 8z A= HH BEECEE - DU(E 1V B2 DV
MR R .6~ 4~ 2.0 - FEEE(LEER R B R 1.266 ~ -.734 ~ -.013 ~ .000 * IV1 {%
SO R BIZ - EE R 1.0 B IE R #E - 1 IV2 FE B RSN (Y iR - S IR E -
U 1V B 1V2 [RHRBEER E S (38 T IEIEE L S B E [ ERHT - 28 1V3 (£ RRER
IV [EFHRE - V4 SEMERAGY M - KIEE 1V3 R REEES EFHES LK - TV4
AT AN 8 B AT R e 14 5 7 IR BUAR BB AR RIS 2 AR 5 2 -

Case2 FTa% & BYFLRR ME BEIHAERE © 1190 AE RE B B (R 309 38 4 R o IR & I &
ZUEAE) - & IV R LI EAERT o AR IRERYSE SN EE 1.00 ARy 1.210 » H
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PU{E IV BT E 43 EeAh [ E 2 (ERAERRARECE G HHIA] ) BEUTS Al 1 R B e S ok
BT AR SR M P S B S Bl « FRIL AT A - AHRBAEE RS S (R ECE R TV RARYAHRR I fik{E:
ATHISBRAE ST » AHE T » 208 (R S B L 7 A S SR o 3 ) (R S 1t ey R 71 T 1 3
G FAGELT TV IS L

ERREIEE - D B RIW =% (REGRAIEER R = 463 > EI=FHEH R
R ETTIER 53 & » H 2 TR AE T8 B Al A Ry e 45 14 17 B AH Bl Bl B (R B SR SR T 38 AR &
B BUESEILS B 759 (164.3%) ~ -.294 (-63.6%) ~ -.003 (-.6%) * .000 (0%) * 5E
Leplse2ss - R D, 8 RIW & BUER-Fse=AHA - TV1 8 1V2 BIATFER &1
B S REHER - SRR L OIS BUBOR - FFE BRHIRCR AR B - 10 1V3 BB
REE M E R RIS - V4 AISER A28 - D, BL RIW 1Y 95% {58 1 W] 5

B G2 - BEHURIE WA FE AR RE 8 B S AR e M 52 B E S REREST TV EEMERIEE » 1E
HEFIFE IV > 1V2 > 1V3 > IV4 IR FPRATR - 3 EILLEIEEHAIE IV AEEEZMERI(EE -
(=) Bk (3EHR) (Casel)

Case3 fERUAH IV BYBCES 53 BIERE T MFERY s R 0F - (15 R RIE RGN 791 -
AR = 231 ° VU{# 1V HYEEFRE S A HBA AR B - 58 B AU Hh e B 1 1 W T 1S 5 5
R HAp VI Bl 1V3 {98 Z I .8 BERHBA N B (VIF (85 2.78) - {HALERK
SEERREURONZE 1.222 WIFEIEE/KHE - H 1V3 &4 [F & BRI am IR S - ER
1V2 B IV4 7Y 35 2 T B EORE BT 0 508 B R BRSBTS TV 7 A Ao S0 T ol 30 s (R S B
R JBCK -

TEASTE IR BN 43 15 E BEFII Case2 FAMIRIAGE S » ZREISEA A2 1.00 @ {HS 1TV
G BN ELBIAN, BLAHBR R B 5 58 2 AHIR] - BERAS A5 00 BB A BR (R BB R AR R R 1SS -
VA SRR PR - [RIRRRY - SRARFR R =2 Hl A PREER SR M il SR TV Y RE T -

Case3 [ D B RIW BUE5E2AHF - 7E R1 Bl R4 FTERS SRR H i REHERFEEARIYIE
A2y B SRR LU - BEIRZ T AR R RIS - VU TV RUAHS B 22 M FE 8 T H] 449
(56.8%) ~ 187 (23.6%) ~ 129 (16.3%) ~ .027 (3.41%) » ¥&IIEAEFy .089 ~ .027 ~ .089 ~ .027 °
WENEAE TV B TV3 2R » DURAE V2 Bl V4 2 2R - &6 AR - &%
19 95% (SHRIEL AN EE - IV B EEER AR — 20 FRBT D, B RIW HEH
JEE SR 25 T AR T R RSB

(@) EeREES T

e BRI IR B o TS S - AT DUSFIE TV IR » NamME AR EEFEiE
Pl E U LSS TV RS B2, - (R0 IV MR E TR IFERE - bR T 3RS
%~ D, B RIW Z4b » SAIRERERSH R SEITSE RV IE A& - FREERE BN RIZ -
ik —BOAE IV AHE E S - H R R B B e A8 A - SRfEFE R
HIJ A FLBR R RE T A 80 W& IR A & FATE 1V 17AE 25 T 3h 35 M B UE A 3B 8 S A
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S rbEey B S EOLIRI S AR RM X PE C ZORE RS IR W BB AR 0 B3 R A

B o IR R AU - (8 D, B RIW BHIRIER BT E - I anaEE—TE
Z TSR MR RB TS I RTS8 e - S E R A D B RIW IR -

BT AR G s 2 K (BB MRy — (8 - B B B RE St T = B 2 L sk i T H
B S T & TRYEBREE - fROLTEEEAY IV R TR E I - 3 5 AUES LR
FESRTTH] » HER— BB ARG T IR E L T IVL > 1V2 > 1V3 > V4 /Y
RIFEfR - (BEETE Case3 HHANTT ] 1V2 B 1V3 K 1V3 Hil 1V4 {1V Y58 2 (B
TEHESL o D HIRE SR = FERI R HES T IR T - & BRI AE S = 1V 191H
T HERAIV2 I E (AR = 213) U IV3 (AR? = 218) @ BERSE S BEMIEE AT
JRRRF AL =FERIR A - ENIIE - 1V2 B35 (D, = .187) {5tL1V3 (D=
129) KIS - BN IV2 5 1V3 2RIGEEL - HHIELATH] © DA GEE &N FE R 8 24 Tk
ARHE 1V #EHIE2 T - B Budescu and Azen (2004) Fif 58 DA {852 HAth a2 (5
BLFLE -

3% 5 RWA EBR S TRVBEES « RGERU—REDALERERMER

SEEER E3EatEy — RIW

r B V1 IV2 IV3 V4 K=0 K=1 K=2 K=3 1{E#
Case1IlV1 600 600 - C+ C+ C+ 360 .360 .360 .360 .360 .360
IV2 400  .400 - C+ C+ 160 .160 .160 .160 .160 .160
IV3 .200 .200 - C+ 040 .040 .040 .040 .040 .040
IV4 .000 .000 - .000 .000 .000 .000 .000 .000
Total 560 560 .560 .560 .560 .560
Case2IV1 600 1266 - C+ C+ C+ 360 .328 309 .301 .325 .319
IV2 400 -.734 - C+ C+ 160 .128 109 101 125 125
IV3 .200 -.013 - C+ .040 .015 .001 .000 .014 .019
IV4 .000 .000 - .000 .000 .000 .000 .000 .000
Total 560 471 419 403 463 463
Case3IV1 600 1222 - C+ C+ C+ 360 419 479 538 449 449
IV2 400 .533 - ?  C+ 160 178 196 213 187  .187
IV3 .200 -.778 - ? 040 099 159 218 129 129
IV4 .000 .267 - .000 .018 .036 .053 .027 .027
Total 560 714 870 1.022 791 .791

i REEBIERERL C+ RTREEEE - ? RINEIAMEI - K U&K DA RILLEERE - K = 0 RIREH
B—IVEFEESTHAER K = 1 RRERAE—E IV BERIMNIA—E IV RIS ETI9E - &Kit
FAHE -
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h ~ EFERDHT
— ~ B} B RS

i — B DS S5 2R 1T A 1 R S 1A TV AT R RS B 2 2 - REHI S
DL#E N\ R EE)REERLE (Panel Study of Family Dynamics; PSFD) TR 2011 FEEE
kBl ETEE R R ES B R R E BB EER ST - R ERER LR RIES
BN rh DL JTE AR G R EE R - T HT BRI A AR EIR AN AR
BN ST ERE R $rE 2 TR -

AEAFTEE HAIRB B 2 B E TS E R - MR " s TIEFEE A
FURBI A (20 - F7 & ~ ALA] ~ JOEEEE ~ R8s~ BUTEBRA - BERAE) %
2y SIHTRE F—RAS BN EE 3 (540 Budig and England, 2001; Glauber, 2007;
Waldfogel, 1997 ) RYEEHE= - B " Hr&S8IE | RIERIEERAIMKE L -

HEHEY » BRTHFE ~ LIFREEFE = AT EARBE - WRHER - i
SRR RE B~ 20 3058 N\ T B A Ry el 8 8y - Hop T BB T8 RSB E )
R Z TER A F F 8 - T EE LR Bl T EGE 5 LIRS EERAT AR &/
B2 ) JE1S » REBEEIROLAET BRI RS 6 -

JRE R EE G 4,885 % ( FHEA AHL 3,983 A » TZ2iEA 902 A ) » 2z 2,295
N (5 47%) - 51%E 2,590 A (15 53%) » SPEIGFES 42.5 B% (SD = 15.03) » R HT
T S HTRERRE A1 ARG A IR LIFE - FleHEiE R0 25 B2 65 BoamiliR Ik
Foib o tRIBMRIS AT E VI EE TIF » SEREAEESE (AT EEEEE)
FHRIEB N TIEF IR A ST REE SRR 2,325 A0 2214950 A (f5
40.9%) -+ B 1,375 A (15 59.1%) » SEIFEHES 37.09 3% (SD = 9.71) - ZREFEIIFHE
By 41,689 T (SD = 26,640) » HUE##% R 4.56 ©

I’ 6 BRIV BERAR R (N = 2,325)

M SD VIF Y X1 X2 X3 X4 X5 X6
Y FEHH 456 022 - 1.000
X1 1431 059 049 1.05 .237** 1.000
X2 s 37.09 971 265 -012 .026  1.000
X3 2§ 0.59 049 204 .025 -.044* 485" 1.000
X4 /IR 1.00 1.16 3.09 -.085* -.041 B87**  713** 1.000
X5 TR EFEE 713 8.07 1.64  ATT  063**  .621* 331  457** 1.000
X6 ZEIRE 47.66 13.38 1.07 .181* .179** -078* -009 -001 -021 1.000

X7 HEFE 19.77 3.10 1.4 .370** -.019 -490**  -313** -476* -299* -.093**

5T MRIEE LIRS A 0 0 BIHREEA 1 - SIBEELIRIERIES 0 MBS D EEREE -
*p<.05 **p<.01
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% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

T Sr iR B R b

BEEERB ST P EERT— BT MT - DL R BBERY yhat fERHAETT 20
B (BB - MBS T2 BT - 95% (EHEE TR LA boot FEFHIETT 1,000 X
B U B R AR AL E PO ERR 2 2 57 - FHA PSFD AR L9 HE 2 4% =k SPSS &kt
[ - RIS B B2 B B i A HI Y SPSS RBEMETT - A6 SPSS KB BRThRE T
YEAZIHT

TERE T ITHE SRR R L I8k 107 - fE¥EE 177 - (RABELIE 4R
o3l 031 Bl 4.44 - HUREEZE EBEEEFERRMIERAYSE < 18 2,325 EEE
{H - (£ 65 EEAELIE AN 1.96 - 60 ZE/NFA -1.96 » #&FE 72 HISHER QQ [EH#l 2
TEHER PP [BRYERIR - BR T A BREnTEA2.2 40 - HAREE(LIE 2 BB A ER - &£ 1V
Bl DV 115 2= B RIS B - BRIV IR IR B ROk BIRE - (ki — IR he
EST2 R ({5140 Cohen et al., 2003; Hair et al., 2006 ) » ZAEfiFTEFTHYZ T ERTE 22 Bl
R RB A -

= SR

FHZe 7 RIF0 > TARRG ) B TS ) WOEEBHETE MR - HAMS IV ERT T/ANEEL (r
=-.085) Z AN Ry IF(H H 2B /K YE MR TR " BE T, (r=.370) ~ " 145
(r=237) THESETE ) (r=.181) Bl T¥ERREE | (r=.177)

RIS 5 IV IER R BT R TS, B TN, (= 713) 0 TAE
e, B TUNEZE, (r = .687) ~ T ARG Bl T IERRAEE 5 (r = .621) o VIF B{ERER /0N
L BB TCIHARMERSR (VIF = 3.09) » HXR T4EE | (VIF = 2.65) 82 T 245 , (VIF
=2.04) - "HEFE B IV BUBEMER (TR -.019 2 -490) - TEBETE ) thf
LIS » BRI L TV AR E G SRR« FHER 7 BB B o AT S SR B T 150
BB A fERE S R = 332 (F(7,2317) = 164.52, p < .001) » 5REEEA IV B2 DV AFHRE
SEHH (2 = .265) @ EEAREBVBEER T TR ) ZINTERERRERE{E -
7~ IV [HIHY 26 7T A 1 B P T 385 I 3G 5 SR

R R BEEHEAE - B IVHEFE R 7>5>6> 1> 3> 4> 2 » S HRH gL
FERASE T RBEFFAENE] - (HEAERR R R ASTE R BAIHE (7> 1>6>5>4>3>2) A5
FER (FHR R BEL G R R e P Bl B LR 5E 20 ) - FAlT a] FLEEER R B A E 2
TV MBIBARSE 28Rk - (BAE BB RS (R R 58 22 B HERR -

IV 22 P05 — IR B AR 3 A = A B E B e HILFER
TR RESTRE R R BT IE B - D B RIW IRFP Ry 7>5>1>6>4>2>3 » el
FEEIREHERFHIR 7> 5> 1> 6> 4> 3 > 2 (EERERKIE IV JEFEISHCRE - i)
Ry TR ) HEEIEE (8= .097, p < .001) FELEFHBHSGEER (RERF RIS - (E1GHH
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EREERE H27 £53 M

HIEEMERIER P A N - RILE ] D B RIW Bl fi e B0 R8BS BR TV [y 3
RGTEACHE IV AHH EEEATRER -

’ 7 HFEHBEFS/HNE IV IRERBHERZMEEHRER

THRAIEIR r re r r2 r, r.? r2 %
X1 145 .237 .056 .223 .050 187 .035 170 21.2%
X2 FER -.012 .000 .072 .005 .059 .004 .000 0.1%
X3 21§ .025 .001 130 .017 .108 .012 .002 0.2%
X4 INFZE -.085 .007 -.094 .009 -.077 .006 .022 2.7%
X5 I FE A77 .031 .251 .063 212 .045 .094 11.8%
X6 BB THF 181 .033 .239 .057 .201 .040 .099 12.4%
X7 HEFHY .370 137 461 212 424 .180 413 51.6%
#afn .265 413 .321 .799 100%

EEFIEIE B B2 B % Dg % RIW %
X1 M3 191 .037 .045 13.6% .046 13.8% .047 14.0%
X2 F#R .097 .009 -.001 -0.3% .009 2.7% .015 4.4%
X3 24& 154 .024 .004 1.2% .008 2.6% .009 2.8%
X4 /N -.136 .018 .01 3.3% .01 3.3% .015 4.6%
X5 TEHFE .271 .074 .048 14.5% .050 15.0% .047 14.1%
X6 BB THF .208 .043 .038 11.4% .037 1.1% .036 10.9%
X7 HEFH .505 .255 .187 56.3% A71 51.4% .164 49.3%
#afn .459 .332 100% .332 100% .332 100%

5 1 EERMERIAY R° = 332, F(7,2317) = 164.52, p < .01, adjR? = .330, Cohen’s f? = .497

Btk —RE B LU WS SR B ORI (5 5T B RTAUAS SRR 2% 8 - 3B 5E B S BT
JFA - AIWEST T B R Se @R EM IV o 2R THEHEE , REEHBEN
e o B TIEREE ) RS TR, TS BTN BB AR R .
HEEREN=ME IV TER o TOE ) BTN AR e e
{HE = HHEME 1V M2 FEERSE RS » v DIER 2 ER s A & th R LA T
ETEREE (SRS MEIIER TV -

WA e 2B - ETRER ST - DL T EREE | 8 T A5E TR
il - TIERRAEE ) BR TAESERE (k= 0) FFAYRCER (031) (A TESETR , (033) &2
G HASPEEER TEE TR, - M52 "EREE FRTHE DV AYHERE (=
177) BERY TESE TR, B DV BUFEEE (- = .181) 24N 0 TTERREEE | BRI B
s BUR TIERREE ) B TESE TR ) iR ESS R RS - A A (S T
FHEAME B B B AT TV ETTERER

89



% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

* 8 HEHHES IVEHEZEMSH (DA B RWA) FREL

BA IV
1 14£51 2 F#s 3 B 4/3%8 S5TERSEE o6BEIR 7HEFH
BT
.046(13.8%
1 31 ( °) C- ? ? ? c+
[.031,.063]
.009(2.7%)
2 FER ? C+ ? C+
N [.007,.013]
.009(2.7%
3 BiE (2.7%) ? c+ c+ c+
[.005,.014]
.011(3.3%)
4 1\FZ% C+ ? Cc+
INEH [.007,.018]
] .050(15.0%)
5 EHER 2 cr
§ [.033,.068]
. .037(11.1%)
6 B ATRF C+
B [.021,.053]
A71(51.4%)
7 ==
HEFH [.143,.201]
et im s
Ko .056 .000 .001 .007 031 033 137
[.038,.076] [.000,.005] [.000,.004] [.002,.018] [.018,.050] [.016,.051] [.110,.168]
K1 .054 011 .007 015 .049 033 160
[036,.072] [.009,.015] [.005,012] [.010,.024] [.032,.070] [.017,.050] [.132,.191]
K=o 051 015 .009 016 .057 035 174
[.034,068] [.012,.020] [.006,.015] [.012,.024] [.040,.078] [.019,.051] [.144,.205]
‘o3 047 014 .01 014 058 037 180
[.032,.064] [011,.019] [.006,.017] [.010,.021] [.040,.079] [.021,053] [.150,.212]
o4 043 011 011 011 .056 .039 182
[.029,.059] [.008,.017] [.005,017] [.006,.018] [.037,.076] [.023,.055] [.153,.213]
Ko 039 .007 011 .008 051 .040 182
[.026,.054] [.004,.014] [.006,.018] [.004,.015] [.034,.070] [.024,.057] [.152,.213]
K6 035 .004 012 .006 045 .040 180
[.022,.050] [.000,.010] [.006,.019] [.002,.013] [.028,.064] [.025,058] [.150,.211]
~IW 047 015 .009 015 047 036 164
[032,.063] [.011,.018] [.006,.014] [.011,.021] [.032,.064] [.021,.055] [.136,.191]
Al 14.0% 4.4% 2.8% 4.6% 14.1% 10.9% 49.3%

[9.9,18.7] [3.7,5.6] [1.7,4.3] [3.3,6.5] [9.9,18.7] [6.5,15.9] [42.9,54.8]
i HAR ENBEAEZOTHN —MREEBHENEILE (FELA) - E=BEEBANRTEIEH AR -
C+ RTFTZERE  C-RTTELEH  ? RFEEMET - [ | EPBIBIER 1,000 XIEH RS HAY 95%
ERMEET -
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BE ~ FUGRERNTA
THCERS - e EER o BIFGEER AT b — ik & BT e E T R E AT T
% HRETT oy TR FE BRI - S AR IEREEIERE - ARAE S TR ER R
o R IERENE YR R 3R - FFREE S BT SE B AT I A - ERRE(LITIERY
fre R B TR H AR - BRSO B B B o i SR e ad amal 1

—  HIEBEN B SR

S SRR FE B BRI > At 1 25 TCaE R T S S OR B AR B = JEBA R
{5 B B AR (R B SR - WA B R R B BT 04T - #ELGERIISH
R R B B R R T DR (o FH R

Bt EREBIRIERAKE - R R T EERRIAROR - BR T A] AR NHST g
MaHEFR I - B RAE BRI Ay B LR - Hth Ay RS R E TR (f1a0 2
BURAENURE) MEEHEOIMEE - BRI R e AR - BRIFARAY S EIME: -
VA E 2 TERRE - R ATRIF AR fal e 7l o ) foy 0 s B s B o - mT DA
At PRI I X B A SSCR B AR o (HANSRBTFE3 AT BRERY 2 (E 5] IV 1S F g
FHES PLfE - ARG I E BISCOR B IR SUR & -

25 LAl B P {1 R B (o LT R U R s e =2 - S8 — FHDATRZE AH R R B
N o3 Ry AN 2 AR MR BN AT R BRGS0 8 - DURGRE TV LB R R A E &
FFFRH R B~ A B A © 25 —2ERIE W SoB R RO ARG - ARG R (R COREEHE(LE
FRAELPRED BASRAESRE - (B LLfREREIEIRT - bR T SRS HAE (R BB B SR Y
IEARZYJENZ AN » HoAh P52 B2 Je S fp M B2 B e B A RITE R Ry g - SPRR (A1 TV
MERSHAFENHEGEREESTEY - 58 =I5 RIW 8 D RIE - HVGERIER
W EE R 7 vk IV Z ISR MERTRE TSR - I AT R R AR B 2R MR AR - BRRE
H R ETTIER D E] - LUK TV RSB T T R - 5l o BoH AR PR £R 2]
25 IV E BRI 2 TR -

(ESERERZE - RIW Bl D #EREEZ (TG Al AEth 2 5 R - AH G S0 B 0 a6
ZICHARIEERN A R B R AR - (B2 thRes 230 H S B E N RE S AR T
ERFR . CHUEE AT AR 2 T SR TR R - 35 RE LRI B E 5 FREBEEIRAYIE
RAAL > AE A BB AUARTE - BTG R S FEARG R - FHECHY > 20SRASE
FEANPCRSTEIBIRRRIE © B9 SR B {0 PR 6% - R m] RE & B80T 1R A A P B R Y
el o BN 2 UHER i 2 5 A S ISR T AR TR AR - R EASI EEE
RRFRTLE -
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% ey B S RO S TN B L BORE - RS S HHHE BAR AT 09 4F 3 LB R

2 B IouIR TR N e B R

2GR R KR EERDE T 20T

 {HE KW EE 2R B 1R 26 70 B 3 B R T
M o READIK - BEEMTER Zn iR R 2 G R - (EEBHAKR - 28 - ThE
R RETFEEE #2G A (Darmawan and Keeves, 2006; Pedhazur, 1997; Sharpe and
Ali, 2009; Shieh, 2006) » A 2L TUHAR ISR R BUHESR (BEoRRUR ) BEfRE{R (R
B E B ) I THEE T - EEEER Tt AR S - BRI EEA
H AR PR T RE R 38 AR TR L TR 9E H » (B T AHS B R AR EE EEEE - B
ASCHYSCEREE T BB o3 B » 130 28 TH - B PR B B A 6 B B FE AR =2 F A 14 B B 4TI
USRS B LR LB DA ZR 9 -

x99 FEMENNRE EBESZ R HIGHEERLEEREK
r re B B RIW D,
TEEAERT  FERMEER IV IV BESERRE  EESAMENN AIREIEED
R = 4 s
i 5 RIS HES @it El 1k SEACH LA
5 5 5
WVEST Y,
it Fiii3 Fiii3 IV EMEEESE IV BHERSRIE IV MEEFARME 7% N
e ,, - 2 BECY S
2HR R R
N BB ESHRR ESTHRAR ESSHAR
AIESEHiAR  AIIESSHRAR  RIIESSHRAR  RISTELLLG  RISTELLG]  AIStELLH
AR SRR
1 3Ry SR
BEER
(B HK R R R Zig—ﬁ“ B B
R Bk e
ERHNZR
H
(B KK A A BURL zigﬁg BB BB
R2 HE/J\) LM
EHNE
B R
(B #E R R R ;ﬂéfﬂ—ﬁ“ B B
BRMEIRE
Re #/1\)
by RQ 73
MESIEE  WIEAIERE MESEE  RIERRTA AR i
. A . . bl ReIRAR  EFRTEMEAE]
By RERSH MAMEARE RERHE EHRAR o ol oo
i@ _ErofEF HiE stEsE ) e T
ETTBR 3E Lh#s
BERM IV RIEREE
i \YARE::> VAR )
min e Y R MR BRI 5 BSEBERS
SRR EEERE L gerEw REEE
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FEATE (R B %ﬁéf&%%’l‘ii“ﬁﬁE%Eﬁi%ﬁ%%;’é&%@%ﬂﬁﬁfﬂﬂ% R SPITETEEN
W BRI R BIZ  E =FEREES B TE IV S 2 BT A 7 R IEAZ &) (RG2S
MEREEEMNE) -~ ARTAEERECF AR 1 (HA B R A SRR F ST
I3 B TV HIERR CRAYRF I - HAREOP T B HR T A F 25 TV FETHHI 38 B BRI
55 F T (ED;’ZDWl?’?ﬁ*ﬁi’%ﬁﬂﬁﬁﬁﬂﬂ?‘ﬁuff*%f?%ﬁ%ﬁ@?ﬁﬁ’nﬁﬂ3’%@%) ’
DR] b e A R B TR B 5 B B B PR AU AR (1 LG - (B R R
ff I R A R R BBOIGHE T T TV RO P -

BIATRMETEEETRE Y R [EA2 & (H2 r B p BRI S R SRiETE B Ean [R A -
FEASCH - BSRREAMEE R IR T Rl BB T - £ PSFD HEEWEN T L]
DA HHEY - 5.2 » 2Tt ay & m BRI Al B2 sefas g B R - W1ER
A RPEME - REEBAHEER S RE R IR0 EIN RIFRIE - AR REHE
IV RH S B S O e P e -

2L ERY TV AR B ZMELLR - bR T MEH B IERY S K] - tHFRE R
HIERAAREIE - RAFEERSE - A0SR (IREAE B e R (R 8 - I A M
HAOHERCR LR SR - RIW BO{CHE B B 1R A B A SR Al pE S P (L B AR Ay B —FEHT ok
PG IV FHE EZE: - Bl DA 2RIt EAHEER—3E -

DA Bl RWA HYN[E] » FE58 DA bR T — i ESSTEER (D) 1812 » SEE e EEAH
PRI RERE S ATR S - RILARBIRT 72 & FIE IV N R S0R T T AU S B 220 -
FEEE IV BN ESHE R Y - =fE RS LLIEES AL 1V AURF IR T S AR 7
T o HEFE B RWA IG5 o RLASURERAR KT ST IR DA B2 RWA 2
LT IV AHBS E EERRFAS » (ESEERE - RIW Bl D SRR Ot & A E v
FIMHE E RS A EEER ZZD%?JI%EF‘E%EE% » AN E G R TV il
B h B SR A A

= RS SRR

FE AR A [ B 3 Y B B2 7 B s SR AT AT 2o TTall R P S R 45 TV YR SR AYRT
A KA R J@ﬁ%%%XIZJE’Jf—?%E@TE@?%WEEF?TLXDDLX“Eﬁﬁﬁ HEH %
BhEE A RS AR - B AT HERR A EA R - 2 R R A
ﬂ“ﬂﬁ?ﬁﬂT%ﬁ?féﬂr‘ﬁfﬁ%ﬂﬁﬁ%ﬁﬂ’ﬂ%ﬁ&ﬁi FeATHETLEERAR Y - P (5 22 B (R TR R
AETTRYER o FreRiE TR R AL - BRI AR () WEAARTER © B
FR 5855 B B SO SR B RESEE T T {81 TV B B0 B2 -t mT A S il N SR AT i R HE i I ]
#H (Cohen et al., 2003) » HK - FEAUFEZREYE ] IV FEFMRREIAH A LLw: - /R
SERIRAEETT T EBICRAREG o - BURHETT T A E R, - TR EIIE
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S rbEey B S EOLIRI S AR RM X PE C ZORE RS IR W BB AR 0 B3 R A

HRAERE R E B IV BB » Al DU S AR B s E R - o & NHST sKERBA{E B 1V
e DEE B TER o BIAIAHRE REUR H NHST A DARR A& A i HoAth TV IFHY
E@51 1V BIRER B G R (AR E R EAERRESE 2R - HEZ T
EER R B L NHST Rl 58 2 HERREA 1V By AR PR P (& 51 IV AYEE BB T
BFE (BHBRE - FHEHBE W B EEORIRE) - B2 > FRIEIV MBI - GHE
LELREER HOG A Y TV RSB RS fT S B - BB G E - Rt R B R IEA
Sy EIRRTHRARHE IV By T A E S | A SRR AT S S T8 1V EFE
R ZL TR IERT - DL DA B2 RWA fRAERCHL TV AUFHET SR -

SRR ERE R - RN T ERET B IR RN E R Z b o ¥
TR TV [ BT 715 7Y 5 B AR P o g o BRI R0, - SR A 2 B B R R (R b T R 52
(Confounding Effect) HYSHE - AT RER B8 2 A E& AR /T ERREAZ BEA
N ER BB EWAVEHEMIEN S - CHERE IV E IV HDU 1V B DV [y % H
EHERALR - FERE Mg P T EF (Mediation Effect) BXEHENZERE (Moderation Effect)
(Baron and Kenny, 1986; Hayes, 2013) {FERIRIREM: » I EfE DAFL fir - B A e 17 SL A
T 73 BBk ST 2 it R 2 e IR M P AP A R RE

S35 » 1V [T ER S E AR (PIANEHEE 7T Case2 HIHY = .90) BEA]
RESCHL T8 R {E TV 52 IR E AR CARIRE S L & 55 - LI FEEBR T /K IV
PR B PR B R (R B E 28 e S HEAERY IR E R LA B - [RIRFth AT AT I &Y
FE P A A B TR 2 75 R Ry ik 2 B P58 (Discriminant Validity) M AZ8INDAEE S (Hair et
al., 2006; Nunnally and Bernstein, 1994) » [HHF % fif B A & B 5 =02 B —BlRF g =& i A
GO - T DA B LR R OR B AR AU FRS ple R PR P RE - SR DURRET S5k 2k & oK A
R EETIEE IR T DA B RWA 38 2285 (0Bl -

AEFERTLPT ST am A T AR - EE SR T - A m iy 2 e iR
Bl S B FL TR - B SR NMEFERE TR B KEAY) - EE AR S T TR
FTAAE R AR VERATR - MR DI ET T iERE SR - o8 B BEAY /2 RE A 4 Bl B G i
BHELE B RS EAYCRY A REAHERAHER - BIAIEEBEER SR AIE L - RFEFEEE
JAWE—{E IV RE%0H S B & AT 156 N R RS am - BLIFRES Iip Bh P M A & = 2
MR S B E R LRVEEDR - H R re iR PRI SRR E -

P9~ WEFERRBIELR AT FE i 5k

Ry 7B AN R ARG 2 TT SR TR AN T 2 B TR B AR A E A > ASCRIRT R T ik
R E B R AGET T E Y o (ER A 2 TR M AR B B BRI AU RE
e TV [EFHRH 8 B S B (R AN Rl A =5 - SRS IEE IS RWA K DA 731
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RIS BRI RER[F] - AL {E Bl e fd BLAU R 26 e AR M AR I 1 TR 5w - B RITEI /R EER
BRI R B T f R - RIS R B E o P P IS B RE T A am A e am bV EE PR RE
A ZEREZ — AR B S AE A [ A9 AR AR LB BRI SR B 2 B A T 50 8
Hemm - FEETT S BRRE IR ST - IR FIRY R B A T R S A AR - S5 2 RWA B
DA M T iE M AR e B TIRTCHIE 77 (BRI et — AR5 -

AR EEEBE DL 6~ 4~ 2~ .0 VURE IV E DV BYFERE 5 S AL & = FE LR AR
REAETT IR Bk - FEDUETT IV EE M HEprv e - 5/ T AR L ) BYEEERS
R TR R HA - 8 DI A3 AE - MIEHEREE RWA B D
REAS H B REHE A Bl i R — B BRI » nIREE BGGE B R B AR ZAH R B ol A1 7E TV AH ¥
HEMEWERAE - FE L fEEHEMZREE S - iP5 IS S A RS B BUH R S
T AT RD TV R A 52 BE £ - [AT L FH A 45 20w w1 RE IS B R 1B B 452 (Spurious
Relationship) (Cohen et al., 2003; Pedhazur, 1997) MaR#] T IV FUTHEEZE » E8tE R
A DNE Bt e SR ACE T oAl - NMEFEFR TV B DV RIAHRR(RE (R 4)
HAHE - MHEARE R HE P B RWA B DA INFEE & TR - BUR{ERMEE NS
BT - e EE SN AS RS R E IS B R M AGE T TV FHE B MR A -

TEEEBBIE ST 7 HRASCHUHERERE s ERET R ERR I » BT 2[R
RERERSGREEHVEER NS » I Bk 7 MEE 1V B8 M R s B B H
HHE AR R B B O R R R A TS - W EE B A A FE HE S S B R Fr S A 15 i B R
—ifH IV » RIBLEEARE R R B ) HAE HET R - BT R BRI REE
WS (E AT AR M R SR Al O S S B CE R B AR A SR B P AT RE
FAERYAS A AE P E A TR AR 1 B CR Al AR N DAk g+ ERI L PR (S B8 3 A A SR RELE /T
FIEA WA K G o AN E BB E RS A - SR E TSI Z i T a
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The Impact of Multicollinearity on the Evaluations of Regressors:
Comparisons of Effect Size Index, Dominance Analysis and
Relative Weight Analysis in Multiple Regression

Haw-Jeng Chiou, Professor, Department of Business Administration, National Taiwan Normal University

1. Purpose

Regression analysis is frequently used in the social sciences (Aguinis et al., 2009;
Cascio and Aguinis, 2008; Casper et al., 2007). The purpose of this paper is to review the
properties of the effect size index and the measures of relative importance derived from the
relative weight analysis (RWA) and the dominance analysis (DA) that are used to evaluate
the predictors under multicollinearity. The general purpose of multiple regressions is to learn
about the relationship between several predictors (i.e., regressors) and a criterion variable.
Regression analyses, however, often rely heavily on hypothesis testing and interpretations of
regression coefficients and ignore the effect sizes of regression models and the qualities of
individual predictors (Courville and Thompson, 2001; Kelley and Preacher, 2012; Nimon
and Oswald, 2013). This issue is particularly important when there exists multicollinearity
among the regressors/predictors. The focus of this paper is on the performances of the
relevant statistics from the RWA and the DA, as well as several index of effect sizes, under
three effects of multicollinearity (enhancement, suppression, and redundancy) (Friedman and
Wall, 2005).

In this paper, the following effect size index are considered: zero/partial/semi-partial
coefficients, structural correlations, regression coefficient-based statistics, and product
measures. On evaluating the relative importance of the predictors, the RWA creates the
relative importance weights (RIW) (Tonidandel et al., 2009) that addresses the properties of
correlated predictors by creating the orthogonal counterparts of the original predictors. On
the other hand, the DA creates the Dg coefficient that can reflect the relative importance of
predictors (Azen and Budescu, 2003; Budescu, 1993). Based on the examination of the R?
values for all possible subset models, the DA generates the D coefficient and two different
measures of dominance that differ in the strictness of the dominance definition (the
conditional dominance and the complete dominance). Compared to the traditional
correlation-based and regression-based coefficients, the RIW and the D, coefficient are more
intuitive, meaningful, and informative measures that can indicate the importance of
predictors. In this paper, a simulation and a survey data analysis are used to demonstrate the

performances of these index statistics under multicollinearity.
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2. Research Design
Following a simulation demonstrating these effects, a sample of 2,325 Taiwanese
individuals selected from the 2011 Panel Study of Family Dynamics is used to show the use

of those statistics and effect sizes in explaining salary differences.

Simulation

A simulated dataset of one dependent variable and four independent variables (with
different correlations with the dependent variable) are drawn from a multivariate normal
distribution. Based on six possible correlations between a pair of predictors, this study
conducts three cases of simulations to distinguish the three different effects of

multicollinearity.

Casel: Uncorrelated predictors. The four predictors are perfectly uncorrelated with
each other. This is the baseline model for comparisons.

Case2: Correlated predictors and a decreased R*. A simulation of the suppression effect
is created by a positive inter-correlation between two predictors, and the
redundancy effect is created by a lower inter-correlation.

Case3: Correlated predictors and an increased R. A simulation of the enhancement
effect is created by a strong positive inter-correlation or a negative inter-

correlation between two predictors.

Depending on the values of inter-correlation between two predictors (7,,), Friedman and
Wall (2005) defines four regions to reflect the effects of multicollinearity: (R1)
enhancement: with an increasing R* and r , < 0; (R2) redundancy: with a decreasing R* and 0
<r, <7r’; (R3) suppression: with an increasing R*> and »’ < r  <7”; and (R4) enhancement:
with an increasing R* and »”” < , where the critical values 7’ and 7 define the three different

effects of multicollinearity.

Survey Data Analysis

A sample of 2,325 (53% of males) Taiwanese individuals selected from the 2011 Panel
Study of Family Dynamics (PSFD) is used to demonstrate the performances of the index
statistics of effect sizes in predicting salary difference. Seven predictors implied by the
human capital theory are selected: gender, age, marital status, number of kids, years on the

job, weekly working hours, and years of formal education.
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All index as well as the RIW and the D, coefficient are computed by R software (R
Development Core Team, 2014) and the 95% confidence intervals for statistical inference are
constructed by bootstrapping with bias corrected accelerated (BCa) method (Canty and
Ripley, 2014).

3. Findings

The simulation results show that without multicollinearity, all the index statistics can
reflect the relative importance of the Predictors. When multicollinearity presents, however,
only the RIW and the D, coefficient can consistently indicate the relative importance of the
predictors. Index such as the product coefficients fail to reflect the expected order of
importance due to the inconsistent directions of the correlation coefficients and the
regression coefficients.

The results from the survey data reveal that, regardless of the use of the index statistics,
the years of formal education is the strongest predictor of salary. However, due to
multicollinearity, different statistics indicate the importance of the predictors in different
ways. Similar to the results from the simulation study, both the RWA and the DA show a
stable function for evaluating the relative importance of the predictors. In particular, the DA
has the advantage of flexible procedures for evaluating the different facets of dominance of

the predictors.

4. Research Implications

This paper demonstrates the substantive differences of several index statistics for
evaluating the relative importance of predictors in multiple regressions. Several implications
can be mentioned. First of all, applications of regression analysis have to consider both the
statistical significance and the practical significance of the overall model (Cohen et al., 2003;
Pedhazur, 1997). A significant R* has to be established to support a regression model, and
then the explanations of individual predictors can follow. Secondly, researchers have to
clarify the purpose of the index statistics for evaluating the individual predictors or the
relative importance (Budescu, 1993; Johnson, 2000; Johnson and LeBreton, 2004). The
former could be made by many traditional correlation and/or regression coefficients. The
latter, however, can only be done by a limited set of statistics, namely the RIW and the D,

coefficient. This is particularly true in the presence of multicollinearity.
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Furthermore, in addition to the technical aspects, the mechanisms behind the predictors
and the model deserve more attention. For example, the complex relations among the
predictors may reflect not only the confounding effects of predictors, but also the
possibilities of causal impact or interaction existing among the variables. Researchers have
to be aware of the effects in terms of the mediation as well as the moderation and then
incorporate them into the empirical examinations (Baron and Kenny, 1986; Hayes, 2013).

Finally, the high correlation between the predictors may be due to the fact that the two
predictors are almost the same, a situation where there is lack of discriminant validity instead
of the confounding effect among different predictors (Hair et al., 2006; Nunnally and
Bernstein, 1994). In this case, removing one of the highly correlated predictors or combining

the similar variables into a single predictor may be a better solution.

5. Contributions

Rather than simply relying on hypothesis testing and interpretations of regression
coefficients, this paper presents a comprehensive review on several effect size index of
regression models. Two recently proposed strategies for evaluating the relative importance of
predictors, the RWA and the DA, are introduced along with a list of traditional statistics such
as the correlation coefficient, the beta coefficient, the structure coefficient, and the product
measures. The major contribution is to examine the impacts of multicollinearity, including
the enhancement, suppression, and redundancy effects, on the evaluation of the effect sizes
and several statistics of relative importance of predictors. The results from the simulation and
empirical study support that the statistics based on the RWA and the DA are recommended

for evaluating the relative importance of predictors.
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#SIMULATION DATA BASED ON Case2
library(MASS)

library(corpcor)

covm<-¢(1.00, 0.60, 0.40, 0.20, 0.00,

0.60, 1.00, 0.90, 0.40, 0.00,

0.40, 0.90, 1.00, 0.40, 0.00,

0.20, 0.40, 0.40, 1.00, 0.00,

0.00, 0.00, 0.00, 0.00, 1.00)
covm<-matrix(covm,5,5)
varlist<-c("Y","X1","X2","X3", "X4")
dimnames(covm)<-list(varlist,varlist)
simudata<-mvrnorm(n=1000,rep(0,5),covm,empirical=TRUE)

simudata<-data.frame(simudata)

#regression function Im in R to create Im.out
library(yhat)

library(miscTools)
Im.out<-lm(Y~X1+X2+X3+X4,data=simudata)
regrOut<-calc.yhat(Im.out)

#bootstrapped the results produced from calc.yhat
library(boot)

SAEERE

boot.out<-boot(simudata,boot.yhat,1000,lmOut=Im.out, regroutO=regrOut)

#summary statistics of the bootstrap data

result<-booteval.yhat(regrOut,bty= "perc",boot.out)
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