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Mediators and Tests of Indirect Effect

o an 1
AUAT Wagzna

unAnga
Y < Y o D A a_a 9 a v ' 9
fudsAunanseduUsivimihienlosfionenendvinavesdadvanngegiunigiade
nadnsTeguanevn laenidedenizanisdnuisdudsiiaulafuiudsiunarnideld wanaves
msfinwiinanaedoukAasItnT sl BnSnamud U T N MuUsiunaeafiiie
e ManefauuuILINAY LaEVA1ERILUUBYNTH T5RTI9d0UBNEHANIEoNTIA18TTULAIE Nt
#9738 bootstrapping

AEdAgY : suUsAUNaNg bootstrapping 8vEwannedeu MuUsAuna1awy

Abstract

Mediators are intervening variables that transfer effects of exogenous variable (s) to
affect the inner variable (s). The researches on mediation effects are those that have their
specific research questions on mediator (s) for some specific pair (s) of antecedence (s) and
outcome variable (s) with either single mediator or multiple mediators’ contexts. Reasons
behind mediation analysis are to answer why path coefficients are subjectively high The
easiest test results of indirect effect (s) can be accomplished through bootstrapping
algorithm.

Keywords : mediator, bootstrapping, indirect effect, multiple mediation
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Tumedning1asdnwidesnislidnd (stimulus; S) uifanans (organism; O) tafinasas
fhevondvswagnaaues (response; R) 1wy Amuadduoudadudai () Wigiunsveass (0) §3u
msvnaasiavdnely uazdenensenuinsldAd axnnoensls sSenmnudiugian SOR ddu
szasounsninuduiug s-OR llHludnwae mediation model Taedi O vimiiidenaissu
dnEnaain S udranevenlig R (Zhang and Wang, 2007) Fedonanernduadaflald wu fiuau
g domulszneuns tsaeu Tseu Judu

nsAnwdnInavestanUsAunarslinssinuuuuds waziendosieiuly W mediation
variable 1138 mediator (Baron & Kenny, 1968) %138 indirect effect %30 surrogate %38 intermediate
end point effect #30 intervening variable (Mackinnon et al,, 2012) nalnn1satenendnsnaves
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donansfe denansiuansandad udrdulunmsunasznismuuiun udhdsrasialugnismauaues
wuluu3unvemgui wgAnssunuuwny (Ajzen, 1991) mwmﬁzﬂaﬁwLLaquﬁﬂisuﬁmﬁwﬁmamm
dnSnavoaiaund (attitude) BnSnanusoudis (subjective norm; SN) LLa“mimUﬂqu&ﬂiim
(percelved behaVIoral control; PBC) ammaqumiiu (behavior) 134 qumsmmmamm Hau
yidsesdivimunfiinrenadnyu’ Sauseudnaiidnyslii (SN) uagiirnuidoimuesiiunmens
Byl (PBO) adeits 3 umamaqﬂ'smmﬂﬂmﬂum wazanusslanduinansevendvswaves
tladerts 3 dgngRnssumsidnyrssndentandonanuddanduiusdunas (mediaton) nelu
n15An¥131deLdetesAnns (corporate reputation) warAuLiunsndndnsinain1ngs (brand
superiority) a7 exlesludnuaizduds (suppress) Svswaraansinie (negative WOM) gAu
#ilathensn (switching intention) wselal (Boshoff, 2014) Fanmit 1

y Brand

/\‘superioritg"/'\)
e L, T o R e

/ Negative word- h >/ Staff — Switching ‘

of-mouth A e relations Sk N intentions /'/'
< — - o e

/ Customer \
| orientation )

‘\\ reputzﬁon/"
27 1 fBE1eNTBURLIAANITINE 1
(#117: 970 Boshoff, 2014)

viselumsfinwdvdnavesnniziiinisiasuuua (transformational leadership style) il
fendrsanvainilussdns (collective efficacy) Tnefimnuilinslalufiusaun@ngaeiu (rust in team)
wagiantdiy (trust in team leader) I1danaguauuRicuvesiiy (team performance) 3ol
(Chou, et al, 2013) Fanmil 2 wielunisAnwimanisufoRnuveminaunuitdunadesluns
%1197 (work environment) ﬁ]xmuawﬁwamum%iugmsmmu (job perception) qwammﬁimmi
%1971 (MacKinnon, et al,, 2002) wazlusrunisnainaiu ACSI ﬂm@hﬁqaﬁ”ﬂﬁmm'ﬁ (perceived
value) Lﬁuﬁa’«i’aﬁ‘dwwammﬁ'uiqmmw (perceived quality) kazA31uA1AKT (customer

expectation) @myuiianela (customer satisfaction) vesgnAnsaly fenmi 3

Transformation Team

Leadership Performance

Trust in team

leader

AT 2 FeghenseunnnTIe 2
(#137: 97 Chou, Lin, Chang, & Chuang, 2013 : 6)
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Perceived Customer
Quality Complaints

Customer

Eezceliel Satisfaction

Value (ACSI)

Customer Customer
[Expectations, Loyalty

AT 3 feghenseunIAanTIe 3
(a17: 970 Claes, Michael, Euge, Jaesung and Bryant, 1996)

AUNUNY
FaudsAunans (mediation theory) fenuldl 2 wwapuAnfefwUsAunaradusudsiiunsn
seminadauds X fudaus ¥ iesrlddelfidndunis X = v Fu Ao d1lddfuusdunans
s mudumesTninesfauUsdass fududsaufliiintu vdesuusAunarsiesaudsi
Wrunsnludumissening X = ¥ fiflegiiuvinliiinamuasuudadummduiusszminadauys
SasviusuUsnu e delifuusunanadununsnszrinefuusdassfuiudsnuenavinlisvina
MenseesiulsdasiifidefuusauanamIeniely Uudd and Kenny, 1984; Mackinnon,
Lockwood, Hoffman, West and Sheets (2002)
msfuafllsunarsagfetmuamumguivieauidediuniinuiduysladusiuus
Aunans Fedeermualiususn Tynaeediiuustaduiuusiuna winsdusaudsdunanadumil
Tupmnudaiugszwing X fu Y ddl fedlesmuald M Husuusd 3
1. M o1vimihidutedoanvniin M—" Xygox «n—> v
%
2. M o1adutladedusiussiua MA/'X WX Mes Y
Y
3. M oradudaseffuaruduiug fe auduiug X fu Y wWasulumuunumuves M fie
Jun M 2dawdsiiu (moderator) 'l/l
4. M oraduiladeiidrenendvisnaves X g Y fio X ——» Yo x— M = Y Fun M
FauUsdunans (mediaton) WusuUsiiunsnnansvesnssuaruduiug X fu Y

MAATIEEBNSNavasfuUsAUNans
Tunsieszsnmiduns 151919792 laRe MRA (multiple regression analysis) %58
SEM (structural equation modeling) fetituagAudnuasvesiauusinduduusdanalduiodus
wUsusla (latent variable we construct) FsanunsoTinszhldmeaunsonaoedasiuia 2 33
Tuiitazuananmdumaitifuusdunans 1 ¢ dunsdfusdunaamanesaznailude 4
1. nsdlfhudsAunansiaiion mnnmdumsielififusiidunie X = v uaziidauds M
dsndunanssrinafaud saseiududs inﬂgﬁjummé’umaé’qﬁ
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Uz
u M/
b
a
X C_,Y'[ x/'_,\‘v -
C

Uz

WNUINTAUNTAN0BENABINITIATIEY 3 @UNNS Ae
1) aun13onsnanimseai X dee videlddeiu M duUsednd c Ae Bndnasiu (total effect)
983 X N14Aa Y A

Y = O + cX +U (1)
2) gun1suansdvsnan X dse M fe
M= O + aX + U, (2)

3) aunsuansdviswad X fide Y domunu M uay Bviswail M Tsie v dlemunu X dudsyavs ¢
fio Svswamenseil X fise Y iileldmaunudvinaves M tenliRe
Y = O +cX +bM + U, (3)
MFRTIEBvENaNuUNans nsevild 3 33 el Judd et al, 2002)
1. Causal step approach (iauelpe Baron and Kenny T 1986)

Uz
u M/
b
a
xc_,v'[ x/_'_,\‘v -
C

U2

NN UNNITIATIEIR

°o o

1) a, b ua ¢ foslitpdAgy
2) ¢’ peddiAanieunin c 19l ¢ dAanaadiomind M MLd BNAUNA NSNS LUTDasERUR?
wlseny dndunmsvaneviuldanauiuii ¢ lddwdudesildoddny (Preacher and Hayes, 2008 :
880)
2. Difference in Coefficient
asd  a ¢ A al a a aa A& a a a a o a
Flarnziseuiisudnsnaves X Nide Y (e o) wardnSwan X dde Y udsainiiiy
M (R ¢’) AeunnAn ¢ - A1U1nndn 0 usald nanfed ¢ -¢ = 0 wansi ¢ Aldanasaede ¢ dan
WiIAN Aowindu ¢
3. Product of Coefficient
aade o v 4w v . , o
BifumABrEnan1doun X deariu Mg Y 1d ab wimeaeudt ab = 0 viseld
Naa1AYie 3 Fazasatuieussanaminisanaesme OLS vise ML uadwu logistic
regression ¢ lanalinseiu (MacKinnon and Dwyer, 1993)
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2
ANBNAUNIEILNTDBNTWANINUA
M

7\

X—5Y

MIIATANMIFUNINTIRER IR ERVSHan ol 2 Snwaly AoIAT1ERIn M 1N
uwnsnnanevassr s auUsudiinalia v namwseiisuUsdastiinesudsmumelui e indd
dvEnamiiongUne dumdedninasgUnuansin M aenendnsnavesiawlsBasylugdudsanuld
\issuneday 1380 partial mediation effect uwidndvEwan1ensafisuUsBaseinesuusmumely
TouaLanvindulsdasaziisvanadesuusmuldfemediefoserds M Hudonaraiiedieven
§Vlﬁwad¢7’JLLUSmu 138191 full mediation #39 perfect mediation (MacKinnon, Fairchild and
Fritz, 2007) 3saznaniaisnaaeulasazdenlumdessll

1. MInaaaudnSnan1sdonuvdu (partial mediation effect) Ao duyAgIU Hoab = 0 vs
Hy: ab #0 Hded1Agmeadd (Ao ab # 0 uazdvowan19mss Ae He ¢ = 0vs Hy:c # 0 fdpdidty
@oc #0uay ¢ <o naduiiuandlidiuin Mefius M wirduiidrevendviswa X 4 Y oniitladedu
Snidusuusdunansls

2. MInAaeUBENAVdoNaLyal (full mediation effect) Ao auNATIU Hy ab = 0 vs Hy: ab #0

feddyneadd (Ao ab # 0) wardndWan1Inse Ao Hy: ¢ = 0 vs Hi: ¢ # 0 ldfiveddry (Fe ¢
0)

15138N31 ab 11 mediated effect %38 indirect effect 138n ¢ 91 direct effect uagisan c 31

total effect Ingft ¢ = ab + ¢ Faty perfect mediation fiansdifl ab = c velwdunndn c - ¢ fe

SRt
Se

Fnsnanadaudaife ab WuRe c - ¢ = ab fanm

//\\

6 al ' aNa o Y Y v ' o 9 v ' o

nanunsaliinuit M ddnsnalduiuusaunanslauisdiu siTliisienaauladnaziisuds
« : @ o Y P -~ . = ad o oo o <& .
duq Taduiuysdunansiensely nsfinunlunsdifiSend duwuudauusAunaiswy (multiple
mediator model) (MacKinnon, Fairchild and Fritz, 2007; Preacher and Hayes, 2008;
MacKinnon, et al.,, 2012) fsagldnanislngazidendol Seslifudsuiuideihaulauddnide
9199z ANTALIIIBATIZNDNENATOIRIMUTAUNALAZ NIT FaNTISTT U daunisaiasiei
nsaduUsAunatafglddseiidgmuintdninszliisinsigsiiieninuin annmiuls Aunais
wdesurziiulaidfuusAunatmaleda Mslaszsiiawuy multiple mediation model wugiin
Tnsgvimuuieniu single mediator AoAAT181idNENaTOIRILUTAUNANIATIAE 1 FLaIBNGNa
NS ULATNAOUALNAFILIOBVENAaN SRRz szlidefnaeUsznsie
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1) 1desdggvn multicollinearity
C
2) MIMAFBUBNINATINDIN X = Y §1mU31 Hy: aby # 0 1Juas Aenaaunsaagulein

BviEwasam Ao ¢ + TF ab # 0 wi0 MyMy,.. M, SiBvBnalugiugiuusdunans

3) aun303zyliin M usaziilBvinanisdeuwinlsidled M fdusmdudiuusdunans

4) anlan1@ omission bias

5) YaRv89N15IATIERAUNITANRE Y = OL + 2° biM; + X + u Aw ansnsaTeuifisy
33NaVI My, My ,...., Me 191 (Preacher and Hayes, 2008)

Liﬂﬁﬁ%'ﬂi:Lﬁuﬁw%wamaé'amadﬁﬁuﬂmdwﬂﬁwawﬁ%‘ﬁqﬁ (Judd et al., 2002)

1. Causal steps approach Taiilsireeflesldlunsel multiple mediation ms1zdnSwameden
vosulsiunansuniifddy ab # 0 usuisialififddy iliaguldoniifiudsiunans
ey @0 My, My, .., My dhevendvsnamsdeusaniuain X g Y vielsl

2. Product of coefficient approach 33l unammaninanisdenusaziduna udavun
sufududninariu wu Siudsdunans 4 § fanmussneui 6

X > Y
b3/v
M;
TR NTNAN98DIRNILLEUNI Wi=aib;: i = 1,2,3 wagdnSnaniadeusiu fe f =

>
1

21 aby niulvineaeutsddguesia Wi; i = 1,2,3,4 wazwes f 69il Av (Preacher and Hayes,
2008, p. 882)
nsnaaeutedAveednSnantedeNsedunalimageulagly

i ajbj
Ly, = ——=i=123

’ 2.2 1h2e2
aj Sbi+bi Sb;

LLaxmammaauﬁaﬁwﬁmmaqam%wamqﬁamwﬁuﬁd 3 unslimeaeulagld
f Zl ajb;

WW

Vi = (blsa11 +aysp +bysZ, +apsp, +bssi, +
2
a3sb3) +2(a1a;8p, b, + 213Sp, b, T A2835p, b, + D1D2Sa, 4, + D3Sa 8, +
bzbssaz,a3)

3. Bootstrapping \iasn aj, bj.a;bj uay Y, a;b; Fesiinisuanuasiiedng (sampling

Tnen

distribution) wuuUnAfazaiursanaaevauyfigiy Ho: aj = 0 wie Ho: by = 0 n3e
Ho: ajb; = 0v3e Ho: Y ajb; = 01 wiuenwilennisiisdsil3s bootstrapping @9l
unuiunsuanuadlamsizdu distribution free algorithm anansaldunu Sobel’s test 16 Uudd et
al., 2002; Preacher & Hayes, 2004) 35 bootstrapping luiifAenisidensiegied (resampling)
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wuuldfuduau n miseainngudesaouia n mheisiusiuau k g lasunazimualiik =
1,000 uiifisUszasddio k = 5,000 ¥a udazynlviduinmaesa;, by,aibj waz ) ajbj 113
flen a;,bj.a;b; uar Y, a;b; ednsaz 5,000 A1 arnduliiFesdidudn a;, byajb; way
Y. ajb; anndesluniuinudadiuauvidesiwulndd 2.5 fuesiwulndil 97.5 A1ves
ajb; ajb; uer Y, ajb; fieglusswinandesisulndiia 2 ardideidudriinneglutasdesiu 95%
fsiinsounquien 0 WimelidehausRgiundnduaie wudradeshu 95% ves aj aseuaqu 0
w1l3Alazudn aj= 0 f1vaadesiu 95% vos by aseungu 0 w1 l3AlHasUI by = 0 d1vas
\Besiu 95% vos a;b; aseuaqu 0 1e11FAlWasUI ajb; = 0 wazdrvradesiu 95% ves
Y. a;b; Asounqu 0 e l3AldasUi Y ajb; = 0

= v aa aa a a v o & a .
YasBYNRIHRRVIARRUARRVBIBVEWAVNTaNVBIRIMUIAUNAAET (MacKinnon, Lockwood,
Hoffman, West & Sheets, 2002)

1. Causal step i lavangislaeiilmaneiiensiaaeuioulvinduusAunaisasiunum

PRRERR s 9 aom s 4o ¥ , .
wsoll lugensaindninanisdon ab dnseldd uaziflefiadu multiple mediation 9vUsrauau
gagnntunsvedeusnndu Fsvaaeuvilinaie s

o

557 1 vauelag Judd and Kenny (1981) Sunauiissil fio 21nam

M
7N
X ——>
) )
1. Treatment ddnsnase Outcome v5olal Aaluldunie X = Y 15m0&8U Ho: ¢ = 0 vs Hy:
c#0

2. sudsnludumaidvswasesuusiinnun Asludumaseluiie X 5 M B) Y
wAAeUI a wag b fldwindu 0 wiehide neaeu Hp:a = 0 9naums M = By + aX +
u uazvedeu Hotb = 0 auns Y = Bo + M +u

3. dlemuan M wili luaums Y = Bo + ¢'X + BM + u (@e fiduus Mogluaums
#e) tu ¢ dioainiu 0

Filwuddledt M unsnszwing X fu Y udimmdiniusiAuiineiog fiumudums x— Y oz
el ﬁmﬂumimaauﬁgammaau perfect (full) mediation

. % %
aga

3592 \a@uelne Baron and Kenny (1986) ftunousail

°

a y
1. X §i9nswado M Ao Tudums X = M 1 a desiivdeddry

Y

b »
2. M {dnswase Y Ae Tuidunte M — X 1iu b desiidedfny

3 lunwdums M\b dssavs c wY =Bo+ BM + c'X+u
foslifiiaddry / v
_,>
C
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aady ' 4 v o ~ Miso o o 1 S v oavwy g o

Willddomnedn ¢ azdowiniu 0 ieswlifideddeywiniu axdiawilsild Dumsvegeud
13 partial mediation Tnewiuinduasslunednuaansunnnindsi 1

3593 \auelay Cohen and Cohen (1983) 138011 joint test fdunounsil

a
1. yndums X = M feaunis M = By + aX + u livedevausfign
Hyp:a=0vsHy:a#0

29mdune M i Y foaun1s Y = By + bM + u livesevauuiigiu
Ho:b=0vsH;:b#0

Hilliavlaneaeu Hy: ab = 0LLa°1§Jﬁu1€1L5mﬂ’1<1 X 5 Y

2. MINATIUATIUUANAINYBSENUSZENS C Uaz c

Tunsdflunsiiienaaeudninanisden (mediation effect %3o indirect effect) 103 A5l
WEUNNMINABYENATINN

C o
e X = Y antumandnsnannsdeu
N
X —»Y

INMFIATAEUNRINAEINLEInTIaEeUn ¢ dadesnin ¢ wSeldl dlidesninde

c— ¢ = 0 @ffo c=c)fuansin M hifinadusudsdunasauufgiineaouie
Hp:c—c'=0vsHy:c—c' #0
ioonaSeufisuAanduiusee
Hy: Pxy = PxyM = 0 vs Hy: Pxy # Pxy.M

Tagil Pxy fio avduiiusszndne X U Y uae Pyy M Fo andurfusszwdnex fu Y fildmunu
M 13 FevndvSnaves M sonann X uaz Y Seniranduiusunsdin) namiedeldwndninaves
M o8n91nTe X uay Y udrianduiudluldnarihiumanduiudidedsldlavindvsnaves M een
910 X uaz Y fuaaen M hifldnlunsdenles X way v

Fneaou Hp:c— ¢’ = 0vs Hy:c — ¢’ # 0 ansansgiildmangiBunnsdnaiu
AUNANTWANAN standard error LAYSERELIANSNAdEY Fall

587 1 w@uelny Freeman and Schatzkin (1992)

c—c'
t= ~th—2

\/Gg + 0% — 20.004/1 — p2y

2 1@uelng MacGuigan and Longholtz (1988)

o

3
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cC—¢C
t= = ~th-2
\/Gc +0¢ — 2(pcc’ - 0-co-c’)
387 3 wauelay Clogg et al. (1992)
_ c—c/
t=r——~th3
lpzmOcr|
ailsnsneaeu Hy: ¢ — ¢’ = 0 finawilounsneaeu Hy: B = 0 (Clogg et al, 1992)
YBINTAUNNNLEUNIS
M
I V \b=0
X=Y X ——
C
A 1 1l 2

awusniunIwidunis x> dwaimd 2 nmidunie X— M Y waz X—Y e
b = 0 anamil 1 aunsonnesiio Y = By + cX + U uazanam 2 aunsannesie Y =
Bo + c'X + OM + u dsfideaunisifisaiu Clogs et al aguingiausalénisnagey
Ho:b = 0vs Hy: b # 0 unuiuld

3. MINAFOUNARUYNENYTLANS
Tunmdunsdvisnanisdeuves X fideuru M Aenaan ab dmann ab = 0 fudnsi m
Tidu Mediator w3e lifiasdl M vimiifidienendninaves X d Y Wnaseudmivauyfigiu
N
Hgp:ab=0vsH;:ab # 0 fio / v

C

o
=

amd _a ab y ¥ o A v ova Ly o
Foue fle Z = ————=——=1sil standard error e19liluansdulddnTuegfunisimuimis
,::120'12)+b20'§1

and illdgesadfvaaeududisiifie Aroian (1944) wuga iy

ab
7 =

\/azcr]z) + b20% + oZ0%

Goodman (1960) ag Sampson and Breunig (1971) wugiloild
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ab

7 =

\/azog + b%6% — 6,2%b

a

Sobel’s test 1uABTF UMM Tengeign usiezil Power fini1388u s znsuINUIIEe ab
Tiduldsnd

587 2 \Juisiiaulsendenisuanuasvesuagm ab Wi maaoudsll fvaaeuiagnandia
sigluiliauslag Mackinnon et al. (1998) figmunnganini3au

ab ab

A R —
o]
2.2 2.2 ab
a‘op, + b“oj

I _aa

Taefl Z* Wuradfnuanuasuuduild Standard Normal ms19afildidumsanisuanuas
ab

Oab

a b

P=3"%

udUSouiieue P fAuAlunnseves Graig (1936) glu Meeker et al. (1981) ansil 3 Aa N13
neaevayAgulaglidideiufe

CL = ab * Aing#*0.,
fdiinau 0 wililVuaradn ab = 0 Ardngivldainesns Meeker et al. (1981)

mManaseuisdAyYasiauUsAUNasiae SPSS waz SEM

nfildnanisiumasnuinzdunsinydvinavesiiuusdunanduion uagldinanda
nsdifudsAunans 3 fawuds wiveliidunaingasmsUszanaraiinadeugsennunn eanurnns
2081 wavsnfinsaulsfunatadu 4, 5, 6 fadanindadunisfnenves Camerini and Schulz
(2012) AidnwdvEwavesiuUsAunansiiBenlosmsiiufduiusiugireguansenudugunm uagann
nsAnY Y84 Hanafizadeh and Khedmatgozar (2012 ) ifnwidviznavessauusdunansitidosloms
nsgmiindsganinarsaumaisntunsly e-banking garmdslaliuinisdenan Fundudosd
AoutaiFesssn
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Knowledge

Health
oulcomes

Interactivity

. Empowerment .

2 4 FuUsAUNaIaNY  Fegneil 1
(#1311 : Camerini and Schulz, 2012 : 3)

Awareness of Intention to use

interaction e-banking

awidl 5 dudsiunansny feeadl 2
(ﬁm : Hanafizadeh and Khedmatgozar, 2012 : 15 )
Tunsdififiduusdunasinfeamavaaoudvinansdeudie
Hp:ab=0vsH;:ab # 0
ansansevhlslagendy Sobel’s test uslunsalfudsiunarswsniinisiofia 3 Uszms fe
1) nageudvswamssenwsazidunsie Hig: ajb; = 0 vs Hy: ajb;y # 0;6=1,2, ..,
k laifidoddymeadiflifazuin ab = 0 e M lisududeadufudsdunans
2) nageudviswansseusiu fie Ho: f = 0 vs Hy: f # 0 (sPss 5undn TOTAL) Tae
af= Z —1 4 blmhj Wed AN 19adfliasuin f=0 nu1eaud s ameds My, My, My
Husaulsfunanaiavan
3) Wisuigudnsnan1sdeusy WJNLﬂuVIN (contrast #38 comparing the strength of
indirect effect) {unisi3auin My fu My wm'«amamquwgnumamﬁ concept fuduiidvzna
wilourunielal dufe Hy:ajby = ajbj vs Hy: ajb; # ajbj wiefde Hy:ajb; —
a]bl =0vs H1: aibi — a]b] *#0 5 i+ ] = 1,2,3, ,k

nMsnaaeudvsnavesiulsiunatmyeialiisues Sobel wvealildlatunanaidunia us

o o A N - ' v a aga Poda vao
Infilgnniiesann Sobel’s test Busguudonnatvenisuanuasund 35ndeninfde 1435
bootstrapping Fwaunsadasulanelusunsy SPSS luwy
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Analyze > Regression > partial least square regression
Partial least square regressionlfﬂu%’NLﬁaﬂ‘lﬂﬁ&‘Um Regression 1‘iﬂuﬂ§ﬂjﬂﬁmﬂi§aizﬁnﬂ‘] 155
wiesusandusiudslvaliiends latent variable uazanunsaldsu mediation effect Igéuiiy dialog
uazalasdnly

N1INAdaU multiple mediation #2875 bootstrapping Tu spss
Ty spss axdslaifidduaz dialog Besisndudewmiivanlnezaenuazanlasanidvladsolull
A9 http//www.afhayes.com/spss-sas-and-mplns-macros-and-code.html Faduivledues
Andrew F. Hayes fi3usanailinnifivaslnddmsu spss siine
1. Indirect.sps 4 umacro) 1dudrdaiiien1iyinanuudale save toliuazds
file>open>syntax>indirect.spslu syntax editor window W run all ulasazuiduuuansing
U restart v awAsulUlnlasty wsemnlildunlaslild Script unufldlaglianiinan
4§ indirect.sbs Faduansudiidsunvuiiierfulaealng indirectsbs #i save 01 1¥r
file>open>script.sbs wéds run>all
2. Indirect.spd +8u dialog v83 multiple mediation eaaTnanuudalidsdinga (nstall)
Tflneitlaezaeniifarlufaradiusidonviiees partial least square #8 Preacher and Hayes (2008)
multiple mediation (INDIRECT)
3. foyailld dudunisieneiaunisanaesnaundnnd data file sgudafdasuls dndu
SEM 19 s3u SEM #aeTusunsud iy SEM iy LISREL, AMOS, PLS-graph3.0, smart PSL, Visual
PLS, WARP W&1ds save construct score aadauusurl wrliuaasondnunlsly spss
4. Tu Syntax editor window Wiianisndsisluiiieveninlasilasie ¥ lasie X lasie M’s 1%
Tdde XY war M’s Tnssmaielu data file
INDIRECT Y=DV/X=IV/M=MV1MV2...MVK/CONTRAST=1
/CONF=95/PERCENT=1/BOOT=5000.
138071 template WU Y Ao JP (A job performance) X @ JS (Ao job satisfaction) Wag My,
M,, M5 @a AC (affective commitment) CC (Continuance commitment) NC (normative commitment) 197
RuiAdsluntising Syntax fio
INDIRECT Y=JP/X=JS/M=AC CCNC/CONTRAST=1
/CONF=95/PERCENT=1/BOOT=5000.
mssulisuu interactive mode (flo na OK filmewasn) nan135u SPSS awuans
1) Fodutsemu (OV) Femuusdase (V) uasdefudsdunats (MEDS)
2) VUAFIBEN
3) dulszAnsidumenniuusdaslummuusiunans (a path)
4) Fudsvavsdumannduusiunansilmiuusany Aedviswamnsavesiiudsiunanaiid
siafawusau (b path)
5) BvidwaTa (total effect) vosinusdaseiiinosudsnu (c path) duUsans abc uasc
Huitlalliususnnsgiu (un-standardized coefficient)

Ha 0 o

6) BvEmaManss (direct effect) YpssuUsdaseninafuysana (c path)
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7) Model Summary 8 R-square way F-ratio
8) WavYdY bootstrap
8.1 Sm%wamaé’amaaéfqLLUSSaizgioﬁ“aLLUimmhuﬁ';Lqué”uﬂaN (ab path) M151992LaRIAN
data (ReannisAnuindeyavesiiegi) boot fe ANRAE9IN resampling A1133 bootstrap) bias (Ao
HasasrieeavEaTsdenan 2 351y uay SE (Remunanmiaden)
8.2 Pauifesuvesdvsnansdeurislagsaa (TOTAL uay stefaudsiunans drdaed ety
aseuRquLat 0 1o 13lWuat ab=0 3euausU Ho: ab=0 ftnsilliinseunquuan 0 wadn ab 0
W308aU5U H, : ab#0 (FefibdAgy)

Fonrmsruiianfia

1. HeRNMTAs BV an pranu1 Sviswas (TOTAL liifideddy Besilifetna
FRgnsenuiBvBnaSenmefLUsAunats mszdulshunasuear i iidw B nina
(mediate) vassulsdase fuUsAunarsunsshenaviminiiduds (suppress) 8nswavesRUidasy
osmdvsnansdemindiefuiaiululiiavinasuesidgmien wazeniidoddamionis
Liffodfle mesunauazfinnuanansanseinldans 2 nsalfededninasuiivedwauanile
Svsnasulsifiteddyfediqueardanis@nuisia 2 nsdl (Preacher and Hayes, 2008 ; 882, 888;
MacKinnon, Lockwood and Williams, 2004)

18NN INDIRECT §338dvanunsaidonlyd PROCESS Wioog198UléBn (Preacher and Hayes,
2004, 2008). finn1uldarniiuaes Andrew F. Hayes 210896 www.afhayes.com/spss-sas-and-
mplus-macros-and-code.html

Han1sVAdeU Contrast AensSeuifieuidumeesdvnansdeudiinu M Weududiesnu
M, (i#)) fi® nagou

HOI aibi — a]bl =0vs H1: aibi - a]bJ *0

dmuingaadestu 95% aqu 0 wlfuansih ajb; — ajb; =0 wlanalsindunedeuta 2
fnawiloutu dradesiuliagu 0 wliuansi a;jb; # ajb; wansiudumania 2 fndslaivinty
umalasindannninligiien data %3e boot manuididnduninuansi ajb; > ajbj usith
fidduauuans ajb; < ajb;

2. lunsdl 3 path mediation daulunmdaduaniunisaifiveseenlunnnsdfidsuys
Aunansfaiien nudnIinaaeuwuu Causal step (W30 Joint significant test) waz33 Bootstrapping
(3813813133 percentile bootstrap) Senaduisnaaeuiin nsdiansnanisdeude bibbs (Aaron,
MacKinnon and Jenn-Yun, 2008)



I8l Journal of Managament and Development

M, f2 M,
working negative
conditions emotion
B1 Bs
Bs B
pa

organizational

change withdrawal

m‘wﬁ 6 Three-Path Mediation Model
(3 Aaron, MacKinnon and Jenn-Yun )

agu

o o A v = o a = o’ A o v A a a o

fuusAunans Ae dudsiseyavesiuUsiisuisdnyrindudulsiimifaenendvinavesd
uwusfiegieuntin (antecedent) giudsiinnamvioliauvg idesdinuinmednswaiiideduiiigeu
asde Tuns3iTedvinadsanunuly MRA uag SEM 151981n035103198foellfanlsAunans

o a a o a v v ¢ ' = o a ' ' a o

nselidninavesiinusfegdramindazdmaluiisiudsianumegsaumgauna ligaiuly &
wlsAUNaNeRTiAIRYY Ivanedwuurwiuiy dnanediuuueynsy 138031 three path model il
fauUsAUNaT 2 Al %30 four path model andlfLUsAuNas 3 @1 AsadeUdNEnanIwou (Ao
BvSnavesfuusiunany) anansansevilivaes awliislaibiiamezat wmuneegidvswameden 33

a o YA aa . d' v ' v a < 3 v
NpuNuuzlildAe3s bootstrapping tHosnidlade Tdheuazigeniwislianiinanunld

afls Tun1sfuiuuvaunisiassaieanddudsaunasuulniuauuni e1aldveiwislungy
variance-based SEM 1%u PLS-graph, Smart PLS, Visual PLS, Warp, XLSTAT M%EJIUH@'M covariance-
based SEM 1fu LISREL, AMOS a1n1iuliids save A1 construct score torliudasenluldsuly indirect
3o process nansiuliigianiyidvsnamedenidudfguieliviiy Aduussansidumsdnduly
muldsuny SEM wazniniidaudsdaszdusinedlunseunuaanudadislidednduduusiu

(covariate)

Y3y

wewviuasiildde INDIRECT (umenviwrsiiannanlesloe ns. ueuasd wedieBenldlududiu
il SPSS regression n13A1inan indirect.spd wag indirect.sps Hiufures a3, woungd wad
vigtedl
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1. 1UﬁL’dJ‘Uhttp://www.afhayes.com/spssfsasfandfmplusfmacrosfandfcode.html

Andrew F. Hayes, Ph.D. ‘v -

Home
My C.V.
Teaching and Speaking

Mechanisms and
Contingencies Lab

Introduction to
Mediation, Moderation,
and Conditional Process
Analysis

[EITE 981 au uusindet

W Tweet < 43
SPSS, SAS‘dand gllplus
Maerosdnd Cade S S — .. Check here later for information about mv summer

2. idousanMwAmNLlATAne Gefivateeene Tuiiisifesnis indirect

There have been some improvements to the SPSS version of INDIRECT since the 2008 paper
was published. Among the new features include the ability to estimate models with a
dichotomous outcome ( ¥) variable and the implementation of a faster algorithm for
generating bootstrap confidence intervals that greatly speeds up the generation of output.

Note: PROCESS is capable of doing everything that INDIRECT can do and a whole lot more. For
a discussion of the parallel multiple mediation model, see Chapter 5 of Hayes (2013).

Please read the download instructions at the top of this page.

SPSS Version
Documentation: indirect.pdf
Macro: indirect.sps

Custom Dialog: indirect.spd

SAS Version
Documentation: indirect_sas.pdf
Macro: indirect.sas

Download all these files: indirect.zip

3. a1iluian indirect.spd Falulaezasn Wolauudlazaminsazfndmseld
18 s s 5 i o D | — e A -

- —
O C Vew Doia Jonsom Analze DirecMaeing Guphs Uiiies Adcons Window Lieb

@M BLEAAEBYELE 100 %

Name lype | wdh | Decmals| Lobel Vaues | Missing | Coumms | Augn Measure ok

2] BMSrSs St 20 [E==)

@ o oo cowerm marea )spa cusom o e

] e (o)
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Name | Type | Vian | Dwomes|  Lmw | Vews | Mssng | Cowms|  Agn | Memwe | Rl

i

0

0

2 @ s s =)

18 Q@ ouonsmmn
15

Nuile Mediaton Procecure (NDIRECT)

4. \fleisimeunnasnasindalifl regression>partial least square>Preacher and Hayes

(2008) Multiple Mediation (INDIRECT)

6 it Dot
Elo g Vow D3 Irarom analGs Drectimetng Grapns yuies Adeons Winoow e

Regorts

Taties o) Vews | Missig | Colums | Al [, Roke

Gompare s
ol inear ol

Genscalzedlinea el

Huea
B gnctamann.
-

Proacer snaares (2006 ol egaton INCIRECT)

y
.
'
5
V
| T tomatetiner ocsin.
y
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,
y
V
'
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y
y

tomneiresn | oz
s [ESS——
. oo
B bissing Value Anaiysis B rrone.
Vot | B oo
Comasares > | [ weComsion
Gkt » | B 25te et S
Broccms o
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5. atdlvan indirect.sps edunnlas WWsunsuilaueniunn Aduiidudaud
Juiinlwdonlildteiiude indirect.sps

/* This macro estinates total indirect and specific indirect effects, */.
/* and bootstrap confidence intervals in single-step mediator models. The syntax is */.
%

/* INDIRECT y = dv/x = iv/m = mlist covlist/c = cov/boot = z/conf = ci/normal = n/contrast = t/percent = p/be = b/bea = d */.

/* where dv is the dependent variable, iv is the independent variable, and mlist is a */.

/* list of one or more mediator variables through which the IV's effect is presumably transmitted to the */.

/* dv, covlist is a list of covariates, cov is the number of covariates in covlist, z is the number of bootstrap */

/* resamples desired in increments of 1008, ci is the desired confidence for confidence intervals (1 to 99), */.

/* nis set to 1 to print normal theory standard errors for indirect effects, */.

/* tis set to 1 to do all possible pairwise contrasts between indirect effects, */.

/7 p s set to 1 to print percentile confidence intervals, b is set to L for bias-corrected confidence /.

/* intervals, and d is set to @ to disable printing of bias-corrected and adjusted confidence intervals */.

/* cov defaults to @ (meaning covlist is a null string), t defaults to @, z defaults to 1000, ci default to 95, n defaults to @ */.
/* Bias-corrected and accelerated confidence intervals are printed by default. bc and bca confidence intervals */.

/* are not printed by default. Anything after mlist in the syntax is optional */.

/* The macro assumes missing values are represented in the data with a period or are defined by the user */.

/* Missing data will be deleted listwise prior to analysis */.

/* If dv is dichotomous then ¢, c’, and the paths from mediators to the outcome are estimated with */.

/* logistic regression. Otherwise, OLS is used. The macro assumes the mediators are all quantitative, */.

/* and all paths from the iv to the mediators are estimated using OLS. Do not use this macro with categorical mediators */.
/* Normal theory tests are not available for models with covariates or models with a dichotomous dv */.

Vi

/* Macro written by Andrew F. Hayes, The Ohio State University, afhayes@gmail.com */.

1 uaq e
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ena ar.
Print/title = NoTES .

co if (btn = 1 or Incrmal=l).

Print/title = "Bootstrap conficence intervals are preferred to normal theory tests for"/space=o.
print/title = "inference about indirect effects. Ses Hayes, A. F. (2009). Bayond Baron"/space=e.
print/title = "and Kenny: Statistical mediation analysiz in The new millannium.”/space=e.

Print/title = "Communication Monographs, 75, 498-420, or Hayes, A. F. (2013). Introducticn to"/space=e.
print/title = mediation, moderation, and conditional process analysis: A regression-based”/space=e.

print/title = "approach. Mew York: The Guilford Press"/space=e.

end if,
co if (bdbp > @), @ sme
print/title e[ eancharic <[4 |[ search baoncaric »
print/title = "WARNING: SOME BOOTSTRAP MATRICES WERE SINGUL|
print/title = "SINGULAR MATRICES WERE REPLACED DURING RESAM[| Ounie=  Hewfeldes - @
pr‘:.nt bebp/title = "Number of singular bootstrap samples ref| Rame - Derosited  Type s3e

if

“eoir (ovals = 2). Notems math your seaen.
print/title =
print/title = "NORMAL THEORY TESTS NOT AVAILABLE FOR MeD[|
do if (looot

print/title = "To obtain incirect effects, request bootsf| = =<

t 5 Dscurents
end if. e
end if, (0 Fickures
do if (lc > @ and lnormal = 1). B videcr

print/title = "NORMAL THEORY TESTS NOT AVAILABLE IN MODE(|

do if (lboct = 8). . ——
print/title = "To obtain incirect effects, request boots|| enems g
nd if. Save st [Te Dacument
end if.

END MATRIX = HaeFodus

RESTORE .

1ENDDEFINE.

6. 3enlwa indirect.sps #1178 file>open>syntax

11 [0
Film  Edit View Data  Transform  Anahze Direct Markeing  Graphs Lt

— 'M H -4%‘ %

won : ] =%
?T\ym—g\mu ] R BT

Open Datapase P D s
@ Reng Text DAt Sierss
8 Ciose Crers
e omia

Add-ons_ Window _Help

B 2 Al DAt
I Exportio Database
B viark
= Rename Dataset

Uisplay Lata  ile information »
FE Gache Data
@ stop Procsssor cin+parioa
¥ Switch Server.

Repository >

I Print Preyie

et criee
Recanty Used Data. »
Recanty Used Elles. »
rat

£ Uniitied [Data

Fle EGt View Data Transom Analge Directarketing Graphs Ubiiies Add-ons Window

Role

Type. Width | Decimals | Label Valus | Missing Columns. Align

2 Open Symtax

Lookin: [1 booncnant

ectsps

File name: ]G]
Fies oftpe s cap <] [omeat]
- r— o Geed

Setes e From Repusy.
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2 indirectzps - M SPSS Staist

Ele EGt Vew Daa Iranstrm Analze Direclilarkeing Graphs Uililes Addons Run Tools Window Help

SESmNc~FBLANPO OB B EE A

Y

= nicontrast = Upercent = pibe = bibca =

oEfiNE
IENDDEFINE

IDEFINE INDIRECT (y = Vi = charend(7)m = ) efauk(0)
oot charend(?) = - = charend(r)
= charend -

BesBBYBRREBNRE

t(1ybca =
Icharend(7) default( 0000001).
leRESERVE

7. &3 run>all azUsnguasiivaselTegsiusdauiis

Step Through

Active Dataset » [The synta

8. Walwddeyauvhensiig regression muund dndunisiinsziidag SEM Tild construct
score Gafpsdstiufinionlilunoususie SEM software

Mé’dﬁ]’]ﬂﬁ]ﬂLLWN%@HE]L%EJU%E]EJLLE‘]”J‘LﬁgJ Analyze>Regression>Preacher and Hayes (2008)
Multiple Mediation (INDIRECT) udahailaozasn Tnsdsfudsdasedunisweanausudsiunans
aslures independent variable (X) dsdauusaslutos dependent variable (Y) dafauusAunans
Tuas proposed mediators(s) (M) dsiauusdaseauludos covariate(s)
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7

1 OpenData
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