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1 A5 UMDY (convergence) A287T least square WAIL19ANB3 1 1A
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T1lsunsu PLS 1v19d7u
PLS-Graph (Chin, 2003),
Visual PLS (Fu, 2006),
SPAD-PLS (Test & Go, 2006),
XLSTAT (Henseler & Dijkstra, 2015),
PLS-GUI (Hubona, 2015),
Warp PLS (Kock, 2015),
Smart PLS (Ringle et al., 2015),
semPLS (Monecke & Heisch, 2012),
plspm (Sanchez, Trinchera and Russolillo, 2015)
LVPLS (Lohm™oller, 1984),
PLSPath (Sellin, 1989)



PLS algorithm

PLS 92M3IUA0URUIIAI0TT least square estimation $19Un119¢ IaTuaenTansy iy
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PUIUAUNTNING I (measurement model, outer model) 3 MWAU
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wesuea law 111 SD =1

3) Uszanamdulseansidumavesaums lnseaia

4) nensaimaausudsan linnaums Insea i
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Formative-Reflective indicator

. . L Y L o .
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Formative-Reflective indicator
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2. reflective indicator @’JG])"J@]ﬁ]glﬂuﬁgllﬂumﬂﬂﬁﬂllﬂﬁllp\lﬂ Lﬂu@’J@ﬂTQﬁ")ucﬁuﬂm@\]

v A o 1y, J v

=R A (Y] v A = (Y]
@]’JG])”JW’U@QLLﬂ’iLLP\]\‘lfD\‘lﬁJﬂ’ﬂﬂJﬁiJW“L!‘ﬁﬂuﬁ'fl (Co-Vary) NI IALTDIUAYINULASTTINITD

Q/

NAUNUNU (1nterchangeab1hty) 1o ﬂamﬂm“lﬂmwa”lﬂiﬂamamwa@aﬂmﬁ’nﬁ’uﬁﬂuﬂu

Q/

6U?J‘I/I‘lZ]ﬂ@]@‘l/l\‘lblclJ (‘Vl%i\‘lﬂ@ﬁﬂ\lﬁu‘ﬁﬂﬂﬁﬂllﬂ’ilm\‘l) ﬂ’c’ﬁll"I’iﬂcl‘ﬁﬁﬁﬁummmu%ﬁ)%ﬁﬂ%ﬂ

Y

"lﬂ"lﬂ L’i”Iﬂ”l‘lfiuﬂ’:lm’JG])”JmL‘U‘]Jmm’J”IﬂJmJW‘LJﬁ‘VINU’Jﬂﬂ‘U@]’JLL‘]J’iLLPJQ A1 loading 39904
<
Wudsvauan

TANANAMINANTE AT ﬂ T2y nann ATTNADA NUNANUIRUINATN



Formative-Reflective indicator

F106103 Magiannuiane 1oy T5ausuAwn n3al reflective indicator 9239
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Research Design
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Research Design
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2. non-recursive model/reciprocal model amsura Teepeanudlumsevie laeh
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Research Design

3. Second order model @]’JLL‘]JSLLPJQIﬂﬂﬂﬂﬂulﬂulﬂ’iﬁ)f’lﬂﬂiﬂEJLLG’]ﬂ Lﬁl!‘l/]NN‘V]i]‘]le
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Research Design

4. Mediation model S UTau)sAunals suals
aunarududinsngowZudonToaszninea
wlsdunisnuainalsilatenia (hidden transmlttlng
variables) mumwwmmmumﬂwﬂi “INY
Slugalsitsnsnadesaulsarenauaeis s
1 d' 9) oY, (Y] 9) 9 A v A 1

ADENYIVDINVAIUTAUNI D1 UHA1EAT 8N

. . 2 .
multiple mediation model 813 11l parallel mediation
Y
130 serial mediation YU® gNUNHH f] 130 sequential

exploratory analysis




Research Design

5. Moderation model A8 UUNAMUTAIND ﬁ’auﬂﬁﬁwﬁ’m‘ﬂuﬁ”mﬂﬁﬁcﬁﬂm%’ummmmmé’f’mﬁ’uﬁ
sEHINAMlTAUNINUAlsatena ﬂamJgﬁnﬁ’uﬁﬂumuﬂmummmmNammuﬂﬁ
ﬂmﬂmwmﬂ’mmmﬂummuﬁmiwﬂﬁ%my muﬂimﬂuuﬂwaﬂﬂu sequential exploratory
analysis ¥ lavanganyazavilse ﬁumﬁmmmwwmmm
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sududusuutuaaliimneiuuunyngy Sullududsdsualiinses
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G]WNﬂﬂ@LL@ﬁﬂﬂﬁ]ﬂgﬂﬂ’i@‘]Jm’i’Jﬁ]EJ!,‘]J‘L! statistical model {FINDULLATADIUAIICH conditional
effect A2
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PLS running process

o
F ""\.k
F .
& B
h

/' maodelinclude

reflective
. indicator?
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(reflective model) no
indicator reliability / modelinclude
internal consistency N formative
convercence validity . Indicator? -
discriminant validity x_ l A
(formativ model)
convergence validity
collinearity
significant of path coeff.

|

(structural model)

collonearity

significant of path coeff.
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1554 smart PLS 3

9 1 79 9 < Y
1. MIAIBUTOYA 01UAIBUNIU SPSS 130 Excel 1Walsaaziiu text file 9914

I~ A
51111 filename.csv 1130 filename.raw

Y ' .. Yy 9 Yy I
2. @04 14T missing data 1T LA Tyrn a5 anon
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Cronbach’s alpha ai¥ Composite reliability

1. Cronbach’s alpha
Cronbach’s alpha > 0.60 for exploratory purpose
Cronbach’s alpha > 0.70 acceptable scale
Cronbach’s alpha > 0.80 good scale

2. Composite reliability (CR)
CR > 0.60 for exploratory purpose
CR > 0.70 acceptable confirmatory purpose
CR > 0.80 good confirmatory purpose

CR > 0.90 check for minor wording invariant



Average Variance Extract (AVE)

3. Average variance extracted (AVE) = —Z ! loadlng] ﬂammaﬂmm AVISIGHAY
ﬂaummw LV mmmaﬁmaéfﬁﬁ’ﬂ%

AVE 1%uanq LV reliability

IAUNAD AVE. > 0.50 UAZABININNI cross loading

AVE, = 0.50 #1@1A491 LV a3urea i3T5 18 Taumn aeZeaz 50

(Note: Reliability is a capability to measure the right concept. Reliability
is the accuracy in measurements when the measurements are repeated)
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Loading

9y
v v A

4. Loading AndnTwai LV o1gnea 1dini%ia
Y < A 1 Y ~ Y v Y]
1) asad)uSu1V7n (512 SEM 89791 MV @040 NUFUWUTNUINNY LV
2) AolAUUAT 0.707 ttaz@apeliiod 1Aty (Henseler, Ringle and Sarstedt, 2012)
91981131 0.707 lauadod 13d1n91 0.50 uaz AVE; A4 1171 0.50 (Hair et al., 2014)
N9 loading? T91erag indicator reliability RIITVON j (Hair et al., 2014)



loading

5. Indicator reliability BATRRETREE loading 01 weigh FINAU
1) Loading #aafic laighng1 0.707 nasTifodd (Ao loading? > 0.
2) 81 loading #1131 0.50 uatifodfay uas weight liifhiadnalia

QU

%muﬁj’uﬁuﬁu’iﬂﬂcﬁ%ﬁﬁﬂamﬁmty (theoretical importance)

3) §1 loading gauaziitfod1iay 1d weight liihiodag aedoanniug:
WA Nuda U (theoretical importance)
UUGIMH DYDY theoretical importance uasiaveannunaloaydoad

A 19 Y A 9 1 A ' & Sq YA o £
Fou luagae o1luede Ilideu lvegluiioanunliinsandan



data cleaning

A A J Y v av Y =) o A .
Tagilna Lﬁ@W‘UL‘Ifiﬁ]ﬂﬁﬂM"ﬁﬂl@ 2) UNIVYADINDITUIAUUUNIT data cleaning

NOU 13U
Yy . g . .- . =~
!,!,ﬂ‘ﬂiyﬁ1 outlier MUIT Winsorizing 1170
A g Y aaa 1 A

LNUNVOYAFUHIAIGITNHNICTUNIUAN 130

a oy} 1 a d A A 9 U | ¢ :gl 1

Wi]ﬁﬂ!MﬂWL&’JfJ’JLﬂ’i1“%%%%6%61%1&%%@56%\1%] FUNTAULVVAOUDIY
Wuwsiialamesn 5 AN m"UmJaﬂElﬂTiGlﬂ (case, record) 3Jﬂ1maﬁl’ﬂﬁ SUIU 3

Yy

iae CV mmﬂiwmwmauum



Standardized Root Mean Square Residual

6. Standardized Root Mean Square Residual (SRMR) A9 mean square VOINAN
Y v d 1 v Jd
VN HTUNUDTILHIN observed correlation NU model-implied correlation (NN

3}1 A o 9Jq Y
UUFIND SRMR < 0.08 (Smart PLS Mnualvily SRMR < 0.12)
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Cross —loading

, Y ) A 7 A
7. Cross —loading 1#ilunuaenvyeans e VAVE 1ums uasizianunedns
19¥9914UN (discriminant validity)
Lﬂmcﬂﬂ@ cross-loading < 0.30, O 40

9)9! Y
ddcu

ﬂWNTﬂﬂUWHLLﬁﬂQ’JHJW]i’mﬂﬂﬂﬂ’Nllmﬂﬂﬁﬁﬂlﬂfﬂ%TLLUﬂ ‘I/I\T‘L!LW’iT”G]’JLL‘TIJ‘]JVIﬂH‘L!

Q/ Q/ Q/

9J
TR AIFUIUT (load) 1 LV V0991110931007 LY DU A1 cross- loading
5925 5A6n



Heterotrait-Monotrait Correlation Ratio (HTMT)

. . . . Y v ~ A o
8. Heterotrait-Monotrait Correlation Ratio (HTMT) 1% 00 UINIINTUWIDULUN
= < 1 1 1 v 1 dy Y Y 1 9 1
Tasnfssumeuluagszvinendnilsuds Aliaeatsen1 1 011N 1 anag
MVIAANUNGINTULFIDULUD

HTMT(j ) < 1.00, 0.90, 0.85; 1 #j

I
1 KK
HIMT; = igjh ( K(K-1) ZZM (K1) Zzﬁgﬂﬁ)

R g=1h=I g-]h—g+] g-lh—g+1
N v "
il
average geometric mean of the mwagr. monotrait—heteromethod
heterotrait- correlation of construct &; and the average

heteromethod monotrait—heteromethod correlation of construct §;
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Fornell-Larcker Criterion

9. Fornell-Larcker Criterion
Average variance extracted (AVE) = — iji loadingj2
loading? ADAURALVD indicator reliability 19131 LV reliability

i r Aoandunusvonzuunilatyse mwmwﬂmvlw1ﬂ‘umuﬂmr>hm
muur Aodadiuanuiusfidaudsudiadesdesetuas i
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n15iaka Fornell-Larcker Criterion

1 oy v 1 Y, dy Y, ' = oy

1. \/AVE; >r;; alli #j UA@INANNTUHUTIENIIWIane lunquiaeInuge

1 v v 1 Y] Y ~ v o A
AMANVANNUTTZHINAzUUTvvesa Il sudanau lanuaulsurd o
LEAINNANUNGINTUFIVUN HIO
2. AVE; >r? 1a@4dl indicator reliability (AoA1934n a8 loading?melunguaiuls
U i A AVE;) gannidaaiauanurusiaaulsusda i nuaansuedan j e
AIUANANUAULTYDINULAZ AU UTAINUANUNGIATITITULUR
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multicollinearity

! Y . . . 9 ya3 1 o A W
10. ﬂAlfJgi’Jleﬁuﬁiqcl/\lH (multlcolhnearlty) GlG]fLLf;Tmal‘lfiL‘IfiuTm’JLL?J?JﬁJG]’JLLﬂ’i

o J

{ Y a 9 v Yy 9 <3 . J
awvanduiusougunulyl 1liunnuainsaziilu well-fitting model tNMNAL

VIF; =

J
d 4 0 1 Y 1 Y, o 9 ' v
Lﬂmmﬁmwuﬂﬂauwmiqmmwawﬂmuﬂiw Rj2= 0.75, 0.80 (MUITONDUNU

1 A
R?<41/i3@5

4 Y]

adlaitlu 0.90) Tagdanualswagninndd luauuy

Q
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multicollinearity

Y v JdAa dg} ]
Multicollinearity ﬁ@ﬂUTMﬁNWHﬁL Qlﬁuﬁ W?TQﬂﬂﬂﬂﬁT!fﬁ@] WTﬂLﬂﬂﬂﬂJWTﬂﬁUllﬁﬂﬂ
’JTﬂeﬂeﬂﬂﬁuﬁﬁﬂJﬂ'}ﬁJﬁj\l QJ‘L! ﬁU’G;NL ‘LJS%WUEJ‘LJEJ@?J

Y
v

1 v < A Aa
WNanaIenNy Liﬂnmﬁflﬂfﬂ%EJET”ILW;‘LA‘LAL‘]J‘L!EN@ ﬂ?ﬂﬂﬁ]ﬁ]ﬂﬂaﬁW‘ﬁllﬂ@ﬂqﬂﬂﬂ@@Q 3Y5 b

d v 1 a
”lm)mLm%“lmwmuﬂimmssm‘nﬁuWufﬁﬂuqmumiﬂﬂuuuﬁﬁamwammuﬂﬁ

9y
v A ' o (oY (oY)

NAONS mam@mmmmﬁnwu‘ﬁﬂufmuumiﬂﬁ’umiﬁﬁamwammuﬂmm

U

I~ .
(formative measurement model) 3o UNa g N oUVBIAMUTUNY (reflective

measurement model)

~ A .. A o A =2 o q ¥ B]
DINITNUTAIDDN AD t-statistics WA (1NF1E SE Nﬂqﬁﬂﬂ\nﬂﬁ]ﬂﬂflcﬁ t- llf’n@n)

seB]
S o

o q Yo a £ g 9 o o
ﬂ?iﬁﬁ%ﬂi%ﬁﬁ%‘ﬁlﬁﬂﬂ?ﬂ‘ﬁaWfJLle!‘VINUliJﬂJHfJﬁW il ‘H @Lﬂi@fl‘lfmTc’JNﬂ



ad Y . . .
I5un1yH1 multicollinearity

a9 . . ., A
DN ‘]jﬂj‘lfﬂ multlcolhnearlty N

1) ﬁaamauﬂmm‘wﬁuﬁ’uﬁﬂumzﬂuﬂfjm?\mﬁ’u 919320 1u¥e Inuazia
Y o oA vyq 9
Idsuradundasdarimhidiu parcel/sub-construct/sub-domain AouAls
< A v
1JUA15IVYUL second order model
v o A 3 9/ v 2
2) Aadaudlsuranangoununa 11
3) @ 11/g multicollinearity YDIAITIAUAININNAAAIT )
Y
gunu 11ne (item/indicator/MV)
Y 9
4) ANT1YNITVDYA (case/record)

Yy < YA
5) 91U path model 19 175 mean-centered

R
)
).
Vit
=
=
(G
)
=



Residual variance

. . Y 1 'o 1 (oY o (oY 9
12. Residual variance Aoalimdnag luiiodaey (Ho: 62 = 0 vs H1: 02 # 0) 014
1 v o w 1 1 <y} o w Y
Agataziisdngyuaainannaudulsdingy 1Mas9aeuITIunIsy
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Goodness of fit Y99 PLS-PM

Qv

Goodness of fit U949 PLS-PM 190 UUa 80U IHauNISDAD 08 A4l

~ 1 . = ' Y]
1. R? 158171 overall effect size INUNAD R? =0.19, 0.33, 0.67 uﬁm’nﬁmamma
Nonsnasmnuaeifatenaansa hunai AL FININAIAD (Chin, 1998; Hock
and Ringle, 2006)

A 1 (oY

] 9 Aa A Y} d' v A <y} 1
2. Effect size (f2) 1guaaiansinavosanlsaunanuaoduilsnaansmoinu
dy 9 Y, Y A Qd’ 9 a I~ 1 Y,
wanuse lgsnumdulszansiaunie (Qasdnpszauatdumisvunasgiv)
<y} 1 W a Qd 9) 1 1 Aa A 1 <y} v J 1
aulslanadudszansauneganuaainisninanoa s naansuInn



Effect size

Y
)

Y, a1 1 1 Y] AAa A 1 Jd
Effect size ﬂl@ﬂﬂﬂﬂﬂiﬂhﬂ? fiz Q’Qﬂ’J"ILLfTﬂx‘l’J"Iﬂﬁ]ﬁ]EJ“L!H?JE]‘VI‘ﬁWﬁlI"Iﬂﬂ’N LN
Y

JEAUONTWAAD f2 = 0.02, 0.15, 0.35 uAAINNENTHAUDY L1UNaN azga

$1ua1A1 (Cohen, 1988)

4 v/ v W ~ . . . oy A 2
YOAITIZ I Msanaulsns multicollinearity Tagmwizadsnua f; e

nelinan U derieNIn



ADENITATUIUKAT £

. . R2. . . —R2 . o 2
NMNTUMNT Y= X1, X2) + u 810150AIHIUNIA fiz AN fiz= original__omitted !l Saaid
Y 1_Roriginal

antecedent R? ARiz fi2

X1, X2 0.4308 : -

X1 (X2 omitted) 0.3828 0.4328-0.3828 = 0.0480 00480 _ 0843
0.5692

X2 (X1 omitted) 0.2186 0.4328-0.2186 = 0.2122 02122 _ 1 37g
0.5692

2
1 — R2 ginal = 1- 0.4308 = 0.5692
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residual

. . Y 1T a1 A = ] 1 '
3. Standardized residual DINUITUAUNUUDULUN £1.96 ﬁ’é]ll outlier LEAIINANAY

Y
ozdozdo

ﬁ]’Jﬂ)”Jﬂ‘Vl’d1ﬂﬂJ

4. Residual covariance AA3NA g liliiedan inliageuazidsdnguand

Y l
v A v (o)

NANHAUAIFIANT A



Vanishing Tetrad/Confirmatory Tedtrad Analysis (CTA-PLS)

~a\ 1 (074 Qv

. . Y1 A v dy I~
5. Vanishing tetrad 6])G])"S’ZHJ‘I/\Ifi]”I'ZT’EL!"I@@’]’G"f‘h!’ﬂ@]’JGJ)' ﬂﬂ?ﬁlﬂullﬂﬂiﬂ

9
o QU 1 [V}

9 . . =Y Av . . .
1) D Vanishing tetrad UljJaJuEJmﬂﬂJLLﬁm’Jmamm‘lJu reflective indicator

]

o QU 1 (o)

9 . . A o 1 cgjw < . ] .
2) 91 Vanishing tetrad YHIFTIAYLTAIININNIY ALy formative indicator

(J ]

oy ANTDA ﬁ ® Ho: reflective indicator vs H1: formative indicator
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Stone-Gleisser Q°

1 QU QU

. 91 A 1w o =~ ' 4 2
6. Stone-Gleisser Q2 1G]fG])"JEJclJ3$L3J‘L!’JT@’JLL‘]J?ﬁHWSﬂ@’ﬂﬂNNﬁiﬂﬂ?ﬁﬂ)”)ﬂwEJ'Iﬂﬁmﬂ'l VI
Y v J .. Y =
VoA WUITHAANT (predictive relevance) ¥INHOBINE 1A

SSE

S0 Taah SSE = sum square error 8¢ SSO = sum square observed

Q?=1-

inamaaaulafe Q2 =0.02,0.15, 0.35

[e%4

~ 1 . 1 o = 1 g dyoz oy}
(158N effect Slze) Llﬁ'ﬂﬂfﬂﬁﬁllﬂﬁﬁﬂllﬁﬂﬂ\lWﬁluﬂTQ"])"JfJﬂ”IﬁWﬂ?ﬂiﬂiﬂ?@?"]ﬂﬂﬂ]@ﬁﬁ?llﬂﬁ
v J Y, o
WAANTD (indicator cross-validated redundancy) NI0AMTHAANT (construct cross-validated

Y 9y o w
redundancy) latieg 11una1e agu1n auaInl

Q? < 0 ugasNA T lulauriemanziuge



Stone-Gleisser Q°
) 1 2 v A d Y v I v
FI1EATUIUTIINT Q GumnfmmuJﬁmﬂummmamﬂmuﬂiNaawwuiumgmu

a 79 Ya . . . .
ATZUIUNITAATIZH 155 blindfolding cross validation 19
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2. UNUN missing data A8 mean
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Q% VS R?
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Importance-Performance Map Analysis (IPMA)
7. Importance-Performance Map Analysis (IPMA) Taensrnaeunauilsa 1)

oY = o A 1
alalinnudinwso
a1 37 large Importance 117 low performance 92@04 }A5 UMY ULFaA 1
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Importance-Performance Map Analysis (IPMA)

1 9 Y 1
Importance = absolute total effect (A Midvsau luassanuignaursouIn auls

1 <y} 9} o Jd
uafsuna) vesdwlsauvavosalsHaans

1A . . Y ¥ .
Performance = AR AU unstandardized latent variable score ‘Vlllﬂ normalize LiQY
o 9 9 1 A
‘I/]”I!,‘]Jl!'i’é)ﬂﬂ%!,m? nNalifne

Normalized latent score variable = X_mm. * 100
max—min
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Importance-Performance Map Analysis (IPMA)

SES

Construct performance

Incentives 16.558

SES 33.030

Motivation

Construct importance

Incentives 0.502

SES -0.628
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Goodness of Fit (GoF)

—— ~ < .o
8. GoF = \/ R2com (Tenenhaus et al., 2005) TaeN com = AVE 11U global criteria
uaz R Ao global effect size

9J 9J
Td e 91820 s A UM N IHUATINITOMAAZUANNAULU T AT IRVl
Y] s I~ A
Haant laaesla

1 1 9) (Y
900U MMz THuaaIn UM aNve9A Y (Henseler & Sarstedt, 2013)
1 v o 4 1 Y . . .
uazld luanuaanuui lignde (mispecified model) (Hair et al., 2014)



Goodness of Fit (GoF)

Jd v

9y
GoF UINUNAIU

GoF = v R2com =v0.19 * 0.50 = 0.308 AU UNANNIHUIS T

GoF = \/R_Zcom -v0.35 * 0.50 = 0.406 AmuuNA NIz aNlIUNaI

GoF = +R? com =+/0.67 * 0.50 = 0.578 AUVUANUHUIZ AU F



Redundancy

Y v oI . 9 LY Y
9. Redundancy Yoy lsHaansy i luaaanauilsaunieainsamansiy
<y Y gw Y v I . gy A
ANNEULUIAIB IRV s HaaWs N i UlﬂﬂleJ\ﬂﬂ

Redundancy. = Comi*Ri2
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Redundancy criterion

Redundancy of ith endogenous variable

ﬁlllﬂiﬁ}uﬂix‘iﬁﬁﬂﬁﬂﬂiﬂﬂgm

Y

ANuFULUsaI IRV In s

Y] o’d'. 9
HAaNEN i I

Redundancy, = Com *Rf = 0.50 * 0.19 = 0.095 A1
Redundancy. = Comi*Ri2 =0.50* 0.35=10.175 11UNaI
Redundancy, = Com *R? = 0.50 * 0.67 = 0.335 g

11101%16) Redundancy 118 GoF luliaaslu smart PLS3
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35U 1U51ATY Smart PLS
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A A J o
ﬂﬂﬂ%llﬂﬂ@u"])'@cl/\lﬂlmﬁ

8- SmartPLS: C:\Users\ni#i\smartpls_workspace

File" Edit™ View Themes Calculate Info Language

A 44
Save MNew Project MNew Path Model

B Project Explorer

EN=Re

» O ECsI

= Archive

» [ PLS-SEM BOOK - Corporate Reputation Extend

[ [ 10

| }J

MNo indicators to show.

e Indicatorsl E‘ 'f T
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Aa oA
1A New Project > NUN%0 IATINT

File Edit View Themes Calculate Info Language

id i3

Save MNew Project MNew Path Model
| Create Project. s

B Project Explorer

» [ ECSI Create a new project
» [ PLS-SEM BOOK {| @ Project name must not be empty!
E3 Archive

Name: “

O

ndicators

No indic
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= A Y Y] ¢ =
12 lonounuNIAD Double click to import data 11 lonoude 11)519n

File: Edit View Themes Calculate Info Language

ns ah

Save New Project New Path Model
B Project Explorer 8
> [ ECSI
4 [1] jobperf

& Double-click to import data!

> ] PLS-SEM BOOK - Corporate Reputation Extend

E= Archive
< | T | »
Tom o
0 Indicators E 'z ?

No indicators to show.
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Dbl click 71 loA®U double click to import data > la¥eudndoya

5 | Smard - O

File Edit View Themes Calculate Info Language

is o

Save New Project New Path Model
B Project Explorer = kg
b [ ECSI
4 [T] jobperf

& Double-click to impo I

| R jooper ) ceseproec I el

» ] PLS-SEM BOOK - Corpq|
2 Archive Import Datafile

Importing file js-jp.txt’ ...

< i

Name: js—jp
Indicators

No indicators
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A ' 9 9 TR ' ) ~
ﬂﬂﬂllﬂﬂﬁ]u%ﬂllﬂhell@y‘ﬂ%%!,!,ﬁﬂﬂell’é]ﬂaljﬂ mllmmmuﬂmmﬂmayamﬂtym

. . A A9 a a 1T A9 1
missing data Wi@hﬂl@gﬂﬂﬂﬂﬂ@] H)”LJ?JWJE)?‘I’N?J‘]J‘LJ’E]Q

File Edit View Themes Calculate Info Language

4 o

Save New Project MNew Path Model
B Project Explorer & &7
> [ EcsI
4 [ jobperf
2 jobperf

& js-jp [163 records]
> [_] PLS-SEM BOOK - Corporate Reputation Extend
2 Archive

< | 1 | »
b 4 4 4

Indicators

No indicators to show.

Add Data Group
& jsipba 2

Delimiter:

Value Quote Character:

Number Format:
Missing Value Marker:

Indicators:

Indicator Correlations

No.

sex
status
age
Js1
Js2
J53
J54

e B = B ) B N FE R

Generate Data Groups

US (e.g. 1,000.23)

Encoding:
Sample size:
Indicators:

Mone

Missing

0
0
0
0
0
0
0

Raw File

Missing Values:

Mean Median
1.601 2.000
1.393 1.000
33.552 32.000
4.209 4.000
4196 4.000
3.850 4.000
4104 4.000

Clear Data Groups

| Re-Analyze ‘ ‘ Open External ‘

UTF-8
163
55
0
‘ Copy to Clipboard ‘
Min Max Standard D.. Exc*
1.000 2,000 040 =
1.000 2.000 0.488
23.000 50.000 7.335
2.000 5.000 0.747
1.000 5.000 0.820
1.000 5.000 0.938
1.000 5.000 0.811

<

I
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A ¢ S v Y 1 A S A o Y 1A
ﬂﬂﬂqﬂﬂﬂu%ﬂiﬂﬂfﬂﬂ maga‘wmmw 2 fﬂ%tlﬁﬂﬂ!ﬁﬂHG?fE]@]’JLLTJﬁLLﬂ%WMW]NV] 3

9 Y Y Yy 1 A ' 1A A e, A &
‘Wﬁmﬂﬂ)’\ﬂu DIVTUINNNN 2 “lmmmaz”lmﬂaamﬂqjmﬁawagamﬂawm

File Edit View Themes Calculate Info Language

iy cl“ \'!'}‘ B & & & {}

Select Latent Variable Connect Quadratic Effect Moderating Effect Comment Calculate
Bl Project Explorer & & & jsjpixt @ jobperfsplsm 52
> [ ECSI Q +D
4 [] jobperf - =
2 jobperf Grid Snap
& js-jp [163 records] l More Themes ]

> [] PLS-SEM BOOK - Corporate Reputation Extend

3 Archive -
[0 B

< | 1 | »

Indicators ! ! r Font Size
No. Indicator d l 1 " - " hl ]
1 sex = | Bold | - | iaiic |
< status Border Size
. - L2 - Ja]
4 Js1 L
5 152
6 153
7 <A
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Q/ Q/

9y
Shift click 913% ﬂmmmuﬂﬂuwmmw 2 Llﬂﬁﬂiﬂhlﬂ’JNGlu'ﬂquNﬂ 3 !,G])’mJIEJ\‘l

La @NG])’?JG]’JLL‘]J'E!,LPJQ

Ll Clone of Windows 7 x64 - VMware Warkstation - X

File Edit View VM Tabs Help | Il ~ | @ | L9 O O |0 = I B | E

{0} Home _;‘ Clone of Windows 7 x64
I =) (B
L iy ! 1= S @ 4 F 5 >
Select Latent Variable Connect Quadratic Effect Moderating Effect Comment Calculate
- Project Explorer B &y % js-jptxt @2 *jobperf.splsm & @
> [ ECst T )
4[] jobperf ACH1 ACH2 ACH3 ACHA ACHS G _'d .
2 jobperf n nap
B js-ip [163 records] Mare Themes
> [ PLS-SEM BOOK - Corporate Reputation Extended
=3 Archive
Indicators E E "z
151 JP1
Na. Indicator [
22 ISACHVA Js2 iz Font Size
= =T = = (2 [ - =
+
24 SE1 P4
. Cooa | - ] e
= = | ol
26 SE3 1S5 P3 Border Size
27 SE4 E il
28 SES i Align
29 MO1 s o 2 e
30 MO2
31 MO3
32 MO4
22 M5
<

To direct input to this VM, move the mouse pointer inside or press Ctrl+G.

P09ANANTIANIET AT.NUFT NILLNA NIARTNATA NMINEIALTINATUN

53



. o 9 9 . .
A9 calculation iUz 1vi@en 1% Consistent PLS Algorithm

File Edit View Themes Calculate Info Language

HLOR DR D o 3 F 9

Select Latent Variable Connect Quadratic Effect Moderating Effect Comment call 4% PLS Algorithm
S {} Consistent PLS Algorithm
B Project Explorer =y E js-jptxt @ jobperfsplsm 2 &5 Bootstrapping E
> [C] ECSI £+ Consistent PLS Bootstrapping
4 [T jobperf ACH1 ACH2 ACH3 ACH4 ACH! & Blindfolding
2 jobperf

& Confirmatory Tetrad Analyses (CTA)

8 js-jp [163 records]

Importance-Performance Map Analysis (IPMA)
1> [C] PLS-SEM BOOK - Corporate Reputation Extended

&2 PLS Predict

51 Archive
&4 Finite Mixture (FIMIX) Segmentation
Indicators '-g 'g 'i &4 Prediction-Oriented Segmentation (POS)
JS1 €4 Multi-Group Analysis (MGA)
No. Indicator i &4 Permutation
2 J54*CHVA 152 Font Size
23 JS5*CHVS 153 1P3
24 SEL 1o s
25 SE2
2 SE3 I Js5 17
27 SE4
28 SE5 T
29 MO1 woae @ gl
30 MO2
T = L=
3 MO3 SE1 SE2 SE3 SE4 SES
(I

32 MO4 =
33 MO5
34 agel

Best correlation

SE5 -»> 5E3 : 0.680
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I~ . A X Y o FY ' 4 o < ' Y o
apzaon setting 1lavulamyuawee o1 lulseasnsemruanilass 1¥yiauay
1 ) ) 0 <
default !,!,@]ﬂ'Jﬁﬂ’lﬁuﬂﬂTH?HﬂTﬁ?HﬁWﬂW@@ULﬂH 5,000-10,000 59U

Consistent PLS
The consistent PLS (PLSc) algorithm performs a correction of reflective constructs’ correlations to make results consistent with a factor-model.

{} Setup {} Partial Least Squares I‘.‘ Weighting

— Basic Settings results. This number should be sufficiently large (e.g., 300 iterations). When checking the PLS-SEM result, o
one must make sure that the algorithm did not stop because the maximum number of iterations was reached

Weighting Scheme ©) Centroid () Factor @) Path but C!ue to the stop criterion. Note: The selection of 0 for the maximum number of iterations allows you to
obtain results of the sum scores approach

Maximum Iterations: 300 z .
Stop Criterion

Stop Criterion (10~-X): 7 S The PLS algorithm stops when the change in the outer weights between two consecutive iterations is smaller

. than this stop criterion value (or the maximum number of iterations i1s reached). This value should be
 Advanced Settings sufficiently small (e.g., 10°-5" or 10~-7%).
Initial Weights [7] Use Lohmoeller Settings
or configure individual initial weights Advanced Settings

Initial Quter Weights

As the default (i.e., the SmartPLS settings), the initial outer weights are set to +1. However, the following
alternatives are available:

Lohmdller Settings: Lohmoller suggested using +1 as initial outer weight for all indicators per
measurement model except the last one, which uses an initial outer weight of -1. Thereby, the PLS-SEM
algorithm converges faster. However, this kind of initialization can lead to counterintuitive signs of
estimated PLS path coefficients in the measurement models and/or in the structural model.

Individual Settings: SmartPLS to define individual initial outer weights for every indicator in the PL3 path
model. For example, are particularly important indicator can obtain a +1 (e.g., when the strong an positive
relationship with the latent vanable 1s assumed a prior), while the other indicators of the same
measurement model obtain a 0.

m

Link to Literature

After Calculation: |Open Full Report 'H Close H Start Calculation
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Y
d ' Jd 1 1
nA start calculation 91N THANAININLAL report NATINUAUNAUNINYTO 14 01 11aTS
Jd Y Y J
NUNADILTVUN IHATUNUNLAZATINNITIUNT TN
Y
MAnN1331 consistent PLS Algorithm 151051

% js-jptit 8= *obperfsplsm |:I PLSc Algaorithm (Run Mo. 1)

ACH1 ACHZ2 ACH3 ACH4 ACH3

N+ A A

0670 0254 0703 o744 599

J51 JP1
0.605
152 0493 Need for [}62 P2
[} 541 achvmnt 0. ?50
J53 [}8?[}- 0.306 -[}8?? JP3
06?1 \[}58[},*
154 0?63 0.451 -0.051 0?66 P4
Job LatentVarlabIe
155 satisfaction P5
0.557 056456'%%‘?“%3’0419 0.831
SE1 SE2 SE3 SE4 SES
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WaN13I U consistent PLS Algorithm

File Edit View Themes Calculate Info Language

=00 0,00
2 = 2 B i </>) Q

Save New Project MNew Path Model Hide Zero Values Increase Decimals Decrease Decimals Export to Excel Export to Web Exportto R
- Project Explarer B8 &8 *jobperf.splsm Bootstrapping (Run No. 1) |EH PLSc Algorithm (Run No. 1) &
= FCSI Path Coefficients
4[] jobperf
£ jobperf [=] Matrix |£% Path Coefficients Copy to Clipboard: | Excel Format l I R Format l
. js-jp [163 records]
& [ PLS-SEM BOOK - Corporate Reputation Extended JobPerf JobSat SE needACHY
= .
1 Archive JabPerf
JobSat 0.306 0451 0.605
SE -0.051
needACHV 0610
Indicators [Ef| Calculation Results
-
PLSc Algorithm (Run No. 1) || Remove | 7
| Report | Excel |[ HTML || R |
Final Results  Quality Criteria Interim Results Base Data
Data Group ICompIete v] =
Path Coefficients R Sguare Stop Criterion Changes Setting
Inner model [Path Coefficients - Indirect Effects £ Square Correction Value ¢~ Inner Model
- - Total Effects Construct Reliability and Validity QOuter Model
Outer model IOuter piciahisyjloadings v] QOuter Weights Discriminant Validity Indicator Data (Qriginal
Constructs IR Square ,] — Outer Loadings  Collinearity Statistics (VIF Indicator Data (Standardized)
Latent Variable ~ Model Fit Indicator Data (Correlations)
Highlight Paths Iuse absolute values '1 h Residuals
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Bootstrapping

A9 calculation (@81 Bootstrapping

Bootstrapping is a nonparametric procedure that allows testing the statistical significance of various PLS-SEM results such path coefficients, Cronbach’s alpha, HTMT,

and R? values.

{} Setup -l} Partial Least Squares l"ii Weighting

— Basic Settings

Subsamples

Do Parallel Processing

Sign Changes

Amount of Results

— Advanced Settings

Confidence Interval Method

Test Type

Significance Level

500 =

@) Mo Sign Changes
(©) Construct Level Changes
@ Individual Changes

(©) Basic Bootstrapping
@ Complete Bootstrapping

©) Percentile Bootstrap

©) Studentized Bootstrap

@ Bias-Corrected and Accelerated (BCa) Bootstrap
(©) Davision Hinkley's Double Bootstrap

(©) Shi's Double Bootstrap

(©) One Tailed @ Two Tailed

0.05

Basic Settings

Subsamples

In bootstrapping, subsamples are created with observations randomly drawn (with replacement) from the
original set of data. To ensure stability of results, the number of subsamples should be large. For an initial
assessment, one may use a smaller number of bootstrap subsamples (e.g., 500). For the final results
preparation, however, one should use a large number of bootstrap subsamples (e.g., 5,000).

Note: Larger numbers of bootstrap subsamples increase the computation time.

Do Parallel Processing

This option runs the bootstrapping routine on multiple processors (if your computer device offers more than
one core). Using parallel computing will reduce computation time.

Sign Changes

Sets the method for dealing with sign changes during the bootstrap iterations. The following options are
available:
(1) No Sign Changes (defauft)
Sign changes in the resamples will be ignored and the results are taken as they are. This is the
most conservative estimation option and the recommended choice when running the
bootstrapping routine

(2) Construct Level Changes
The signs of a group of coefficients (e.g., all outer loadings of a specific latent variable) in a
bootstrapping subsample are compared with the signs of the original PLS path model estimation
If the majority of signs need to be reversed in a bootstrap run to better match the signs of the
mndel estimatinn usina the arininal samnle all sinns are reversed in that bootstran run

After Calculation: |Open Full Report 'H Close ] | Start Calculation
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WaN133 1 Bootstrapping

File Edit View Themes Calculate Info Language

L0 9QA B & 3 3 13

Select Latent Variable Connect Quadratic Effect Moderating Effect Comment Calculate
- Project Explorer & &y @ js-jp.txt | @5 *obperfsplsm Bootstrapping (Run No. 1) E
» [ ECsI
4 [ jobperf =
ACH1 ACH2 ACH3 ACH4 B Grid Sna

2 jobperf T i P ) p

8 js-jp [163 records] \ '\ 24408 / ) S TRE [ More Themes
» [] PLS-SEM BOOK - Corporate Reputation Extended 17495 1959 <% 22.979 33589 P

31 Archive

.
£ 7.894 needACHV 012 Pl Font Size
'\ Y
52 Fs.nsg 14.247 P2 [ 1 “ _ “ 1
7,559 29411
53 425723 4577 38066 JP3 | Bold | - | natc
. - - 15133 13.278
Indicators  |E¥ Calculation Results 4 - .
e e 154 17.205 19,142 P4 Border Size
. o JobSat 5654 1451 JobPerf T Lol in
[Bootstrapplng (Run No. 1) V] ’ Remove l 1S5 JP5
Align
| Report || Beel | HmML || R | s o o
gl T - i
Data Group ICompIete v] /9'346‘}3.265 34001 9.762\‘28-230\‘ Lt I= il |
i B
Inner model IT—VaIues '] o — - = =
Quter model IT—VaIues ']
Highlight Paths |off -
Show defaults < n 3
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NAN1TTU Bootstrapping

File Edit View Themes Calculate Info Language

oD 00 oo
2, - 2 [0} @ 0

Save New Project MNew Path Model Hide Zero Values Increase Decimals Decrease Decimals Export to Excel Export to Web Exportto R
- Project Explorer = ﬁ @ jsjpbt  8E *obperf.splsm | |EE Bootstrapping (Run No. 1) &
v CTEcst Path Coefficients
4[] jobperf
£ jobperf [Z] Mean, STDEV, T-Values, P... | [Z] Confidence Intervals | [Z] Confidence Intervals Bias..| =] Samples | CoPY to Clipboard: | Eycel Format l l R Format l
. js-jp [163 records]
» [7] PLS-SEM BOOK - Corporate Reputation Extended Original Sa.. Sample Me.. Standard D.. T Statistics (.. P Values
3 Archive JobSat - L. 0311 0319 0.068 4577 0.000
JobSat -> S5E 0.386 0.398 0.068 5.654 0.000
JobSat -= n. 0.301 0.508 0.063 7.894 0.000
SE - JobPerf 0.127 0.123 0.087 1451 0.147
needACHV .. 0.386 0.387 0.092 4.213 0.000
Indicators g E i
No. Indicator i
49 ZMO
50 ZJ5ZnCH
51 J5f
52 JPf Final Results  Quality Criteria Histograms Base Data
53 nCHVF Path Coefficients R Sguare Path Coefficients Histogram Setting
54 oEf Indirect Effects R Sguare Adjusted Indirect Effects Histoaram Inner Model
— Total Effects fSguare Total Effects Histogram Quter Model
55 Mor E' Outer Loadings  Average Variance Extracted (AVE) Indicator Data (Original
Er——— hd QOuter Weights ChomAgosite Reliability Indicator Data (Standardized)
rho

SES -» SE3:0.680
Cronharh's Alnha
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