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“Prof. Shiau is one of the foremost experts on structural equations modeling (SEM) in
Taiwan. He has published many quantitative method books. In this book, he not only
introduces SPSS techniques, but also adds many new concepts and advanced techniques
using SmartPLS, including SEM history, formative assessment, mediation, moderation,
measurement invariance, multi-group analysis, and mediated-moderation and moderated-
mediation. I do recommend that it is a good resource and reference book for novel and
advanced researchers who are interested in using SEM in their research.”

— Vice Provost for Research and Knowledge Exchange and Li Dak Sum
Chair Professor in Information Systems and Operations Management,
University of Nottingham Ningbo China

— Editor-in-Chief of Information and Management (I&M)
Patrick Y.K. Chau

Prof. Mac Shiau (Wen-Lung Shiau) is internationally recognized as an expert on
structural equation modeling (SEM), with a focus on partial least squares structural equation
modeling (PLS-SEM). His new book offers an introduction into the Regression, Process,
and PLS-SEM method and explains advanced techniques (e.g., measurement invariance
assessment, multi-group analysis, mediation, moderation...and etc.). I highly recommend this
book to both researchers and practitioners who are looking to further their understandings

on statistical modeling techniques and improve their research skills.

— Professor Wei Kwok Kee is Provost at Singapore Institute of
Management (SIM). Prior to joining SIM, he was the Provost Professor
and Dean of the School of Continuing and Lifelong Education (SCALE) at
the National University of Singapore (NUS) from 2016 to 2020, and Chair
professor and Dean of the College of Business at City University of Hong
Kong from 2007 to 2012. He is Fellow of the Association of Information
Systems (AIS) and was the President of that Association in 2003/4. He was
awarded the AIS LEO Award for Lifetime Exceptional Achievement in
Information Systems in 2016.



Prof. Dr. Mac Shiau (Wen-Lung Shiau) shows that the partial least squares structural
equation modeling method presented (PLS-SEM) is now a standard method in the portfolio
of multivariate analysis methods used by researchers and practitioners. He comprehensively
presents the application of the PLS-SEM method using the new SmartPLS 4 software. Thus,
Prof. Dr. Mac Shiau (Wen-Lung Shiau) once again publishes an excellent and
groundbreaking textbook on PLS-SEM that is particularly useful for scientists and
practitioners in their research and projects. At the same time, the new textbook is also highly
recommended for instructors who want to teach PLS-SEM to their students in their courses
using SmartPLS 4 software.

— [ Hamburg University of Technology (TUHH)
Prof. Christian M. Ringle (SmartPLS BF2¢3¥ .2 —)

Authored by Wen-Lung Shiau, one of the world’ s leading experts in the field, the
book covers the foundations of partial least squares structural equation modeling
(PLS-SEM), its recent advances, and related methods. Now his new book has become a
classic and one-stop-shop source for researchers and practitioners who wish to learn about
this evolving method. Covering the state-of-the-art, the book offers a comprehensive, but yet

application-oriented introduction, which novice and expert readers will greatly benefit from.

— Professor for Marketing, Ludwig-Maximilians-University Munich,
Germany, Marko Sarstedt

I highly recommend Prof. Wen-Lung Shiau's book, "§ft 21431 AFHEREFH SPSS (H13Z
k) + SmartPLS 4 (PLS-SEM)," as it provides excellent step-by-step guidance and clear
explanations that make it easy to understand for researchers. The book utilizes good
examples to help readers apply the concepts effectively in their own work, and it covers new
calculation methods provided by SmartPLS 4, including regression models, path analysis,
multiple moderation analysis, and more. Prof. Shiau, an expert in the field, has a wealth of
experience in teaching and presenting on the topic, and he has used this expertise to create a
comprehensive guide that can help researchers accurately report their multivariate analysis
results in conference papers, journals, and dissertations. Overall, "f#f5t53 47 A FTEEE R
SPSS (H132kR) + SmartPLS 4 (PLS-SEM)" is an excellent resource for researchers seeking
to gain a better understanding of multivariate analysis and to improve their research writing
skills.

— Professor, University of Nottingham
Co-Editor in Chief of Industrial Management & Data Systems (IMDS)
Alain Yee Loong Chong
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Wen-Lung Shiau is among the foremost experts on PLS path modeling in Asia. I'm
delighted to see he brings his breadth and depth of knowledge to this latest edition. His book
is a must-read both for those new to PLS path modeling and to those looking to get beyond
the basics. This book gives readers a strong understanding of what high quality journals
expect from PLS analysis. Introducing these concepts with a popularly used statistical
software should appeal to researchers and practitioners seeking to apply their newfound

understanding today.

— Distinguished Professor, Institute of Service Science, College of
Technology Management, National Tsing Hua University Soumya Ray

This book updates the latest operation of SmartPLS 4.0 and SPSS. It
provides the latest model evaluation guidance of PLS-SEM, which is

very suitable for researchers.

— Associate Professor, Macau University of Science and Technology
Yide Liu

HiSCREBPCE R SRS - BEFEBEIEAAEE - 78 PLS SHIHI#EN - < Ak -
FTESHY SPSS + SmartPLS 4 —& » GigdE N2 Bl AN FEE - NF—A - SR EL i
B B BRI R -

— REASEHEGR R
BAtREENE BT IEAT
TES B AR

PR S 24 WA fATE SmartPLS E3E - B EEANRVIREET T
R ATE B - B2 A BT R ST B AT T2 - 2R B B R AW 9E - Rl
P IHEE L E

— RERER TR

Vi



(SmartPLS4)%E s
73 PR ) £2 35 i il

PLS-SEM

f£ PLS-SEM & f& Tt Ny 2B GBI rh - Ry T 35 & m] DA Fr Wt 9 2
SmartPLS 4 - TR #H1FE AR ZHE -

&Pl
#if 2 :
#p3
#iffi 4
#if s -

—R=RATER
=AY
B —rr
Z BT R
% H HEME R (PRI

FERIRAEA(E R 1 AEF) 2)Fh /=G 3 FIEE] Hrh > TS RS
SmartPLS 4 ${T1k » IR RAVERE  BIEMRAIREGR - FE#EP] 5 2 EEBMERE
IR FAZEM S 7R (E SmartPLS 4 % » & (EE FIFT5 BB A

GBS PIRE ch17\SEM 1 5LF] C: \SEM)

17-1 —E=R/MER

—R=RAFHFE RISy CO fEmE /2R 3 {HAIFR(COL » CO2 ~ CO3)ATHAL - SQ
FH={ERIF(SQL » 8Q2 ~ SQ3) - 1Q fAHIE 2 fEKFIQL ~ IQ2)FTHIMK - SV fEHZH
4 EAZR(SVL ~ SV2 ~ SV3 ~ SVAFTHHEL « FAIF e ES BT

N
I
>
o
-
m
Py




HETOITAFIERER

CO1

co2

CO3

AT HAT TR AR IET BT
(GBILiG#EI B Ch17\SEM %% C:\SEM)

sQl

SQ2

SQ3

Sv1

Sv2

SV3

Sv4

1Q1

1. EhE [New project ] JEAETIHTAVREZE -

BT SmartPLS 4
SmartPLS ~ Files

Workspace
B E\Smart pls\SEM

L ]

New project | PLS-SEM

O 0O

REGRESSION ~ PROCESS

Switch

» B PLS-SEM (3)
> I REGRESSION (6)
» @ Archive (0)

Welcome to SmartPLS 4

SmartPLS 4is a completely new development You will be surprised how advanced and groundbreaking the new SmartPLS software is. On our website you can read about all the
new features. You can also get some tutorial videos there.

Workspace

Al projects created with SmartPLS are always located in a folder on your computer. We call this folder "Workspace”. You can see the path of the current workspace folder below.
You can change the workspace in different ways (e ., via the main menu, via the button on the left side or via the following list, which shows you your last used workspaces).
Recent workspaces

Your current workspace is: E:\Smart pls\SEM

Choose workspace.

Sample Projects

Try our sample projects for an easy start. All projects can be installed in the current workspace with a single click
- Corporate reputation - PLS-SEM book (primer) [ n=ial ]

- Corporate reputation - Advanced PLS-SEM book [ In=izll ]

- Advanced Analysis [ /ncall ]

- European customer satisfaction index (ECSI) [ =12l ]

- Technology acceptance model (TAM) [ /=il |

- Unified theory of acceptance and use of technology (UTAUT) [ In=i=il ]
- Organizational identification [ In<izl |

-~ Modeling styles [ /=121 ]

-REGRESSION [nsial ]

-PROCESS [Insial ]

- Necessary conditi i [Install]
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2.

3.

4.

By A (DL PLSSEM1to3 Jyffl) - i ASe i [ Create] -

B Create a new project

Name

PLSSEM1tod

Cancel

L [ Import data file ] & A % -

5 SmartPLS 4

SmartPLS  Files

O O O

New project ~ PLS-SEM REGRESSION

Workspace
B E:\Smart pls\SEM

v B PLSSEM1to3

Import data file Cre nodel

» [ REGRESSION (6)

k E Archive (0)

PROCESS

Switch

Welcome to SmartPLS 4
SmartPLS 4 is a completely new development. You will be surprised hg
new features. You can also get some tutorial videos there.
Warkspace

All projects created with SmartPLS are always located in a folder on y
You can change the workspace in different ways (e g., via the main me
Recent workspaces

Your current workspace is: E:\Smart pls\SEM

Choose workspace ..

FRENFEFISIAE (TE C:\SEM » SCFE DL PLSSEM.xlIsx Fyffl) - Bh%E [ PHREL] -

Please choose a file
A ]« EEEEc) » SEM

HETHE ~ HiEERE
Cchao
Publications
g
a
=
W =E
e FHEE(C)

S sER

v | D 2 ESSEM

=~ M @

-+

.1 PLSSEM cav
PLSSEM xsx

LN 4 >

EEEE(N): | PLSSEM xdsx

v| |A|| (*.csv * it * xls * xlsx * sav) V|

[ mso |[ == |

17-3



HETOITAFIERER

5. HHEBERREAS T - EERIDE AR > BiE [Import] -

] Excel import [m] X
Target location

Project File name
| PLSSEM1to3 ~  PLSSEM

Choose data to import (350 cases and 37 indicators)

o ~
/| Name Missing Scale (Sull change) Min Max [
v | mi | 0 | Metric ~| | 1.0000 | 5.0000 |
v | mi2 0 | Metric - | 1.0000 5.0000
v | mi3 | 0 | Metric = | 1.0000 5.0000
¥ | con | 0 | Metric > | 1.0000 5.0000
V| | coz2 0 | Metric - 1.0000 5.0000
v| | cos | 0 | Metric = | 1.0000 5.0000 |
v | sa1 | 0 | Metric = | 1.0000 | | 5.0000 |
v | saz | 0 | Metric g | 1.0000 | 5.0000 |
v | saz | 0 | Metric ~| | 1.0000 | 5.0000 |
v 0 | Metric = 2.0000 5.0000 | .,

Missing value treatment

SmartPLS assumes every empty value as missing. 0 empty value were found. In addition, you can specify a string or number that represents

missing data in your dataset

‘. Apply marker ‘
[ Cancel ] |‘ Import ||
=t — 2| =N
6. EASERRR > BURERANEER NE -
SmartPLS 4 - =] X

SmartPLS  Edit

& & & i

Setup  Addgroup  Generate groups Export to Excel / CSV
PLSSEM 37 Indicators with 350 cases and 0 missing values Zoom (100%) O Copy to Excel
Navigation 3 Type  Missings Median  Scalemin  Scalemax  Obsevedmin  Observedmax  Standard deviation
® Indicators
F—— M1 1 MET o a2 2000 1.000 5.000 1.000 5.000 0983
Daia groups: m2 2 MET' 0 3320 3.000 1.000 5.000 1,000 5.000 1.046.
Raw data
m3 3 MET o s 3,000 1.000 5000 1.000 5000 1014
cot 4 MET o e 4000 1.000 5000 1.000 5000 0840
coz 5 MET o ssm 4.000 1.000 5000 1.000 5000 0852
cos 6 MET o am 4.000 1.000 5.000 1.000 5.000 LEY
sa1 7 MET o sz 4.000 1.000 5.000 1.000 5.000 082
saz s MET o asm 4.000 1.000 5.000 1.000 5.000 082
sa3 il MET o ara 4.000 1.000 5.000 1.000 5.000 0856
a1 0 MET o as0 4.000 2,000 5.000 2000 5.000 0733
102 i MET o ass 4000 2000 5.000 2000 5.000 0790
sV 2 MET o aew 4000 1.000 5000 1.000 5000 0753
sv2 3 MET o 355 4000 1.000 5000 1.000 5000 0811
sv3 14 MET o arer 4,000 2000 5.000 2000 5,000 0740
sva 15 MET o aus 4.000 1.000 5.000 1.000 5.000 o718
svail 16 MET o aus 4.000 2000 5.000 2000 5.000 0715
ust 7 MET o a7 4.000 1.000 5.000 1.000 5.000 o7
us2 . MET o aam 2,000 1.000 5.000 1.000 5.000 0885
uss 19 MET o ase 4.000 1.000 5.000 1.000 5.000 0870
< >
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7. BEE2 [ Create model ] »

7 SmartPLS 4
SmartPLS  Files

- 0 0 i

New project ~ PLS-SEM REGRESSION PROCESS

Warkspace
Bs E:\Smart pls\SEM ‘-Swilch | We lCDme to SmartPLS 4
» [ PLS-SEM (3) . SmartPLS 4 is a completely new development. You will be surprised hc

new features. You can also get some tutorial videos there.
v Bs PLSSEM1to3

Create model Wo rkspace
£ PLssEM [350]

» [ REGRESSION (6)
3 i Archive (0)

All projects created with SmartPLS are always located in a folder on y:

You can change the workspace in different ways (e.g., via the main me

Recent workspaces
8. EE Model type B [ PLS-SEM ] - j¥f& 44 =) Newmodel X
E“PLSSEM1” - Project
| PLSSEM1to3 ~ |
Medel type
| PLS-SEM =
File name
| PLSSEMT ]
i Cancel | L Save J

9. 17 CO. SQ. SV. IQ #m - i AHEIE -

1 SmartPLS 4

SmarPLS  Edit Calculate

@@ = ® 2 ® @

Back Save  Calculate L able  Connect @ fect  Moderating effect ncopula  Comment  Delete

PLSSEM1 1) Doubls new
2) With ALT pressed, draw a connection between two latent variables or a latent variable and another connection (for a moderating effect).
£ PLSSEM Select dataset 3) With ALT+SHIFT pressed, drag latent variables to align indicators.

o M1 =

1 M2 | ET |

2 M3 | vET | sat
2 cot
4 coz I
5co3
5 sa1
7 s@2
s sQ3
911
012

N

a
S

sv3

o
s

°
H

Ty sv4

&
4

u

wuss =
=R

T

z
s
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10. E5E [ Calculate ] - FMIFEELESIE (2% - A#FETT R U5 > 3#84% [ PLS-SEM algorithm ] -

B SmartPLS 4
SmartPLS  Edit Calculate

Standard algorithms
Save Calcu Quadre \Vloderating effect
[ W algorithm
PLSSEM1 ﬂ:‘ Bootstrapping Doubleclick in empty space to create new latent variables
With ALT pressed, draw a connection between two latent variables

& PissEM %% Confirmatory tetrad analyses (GTA) With ALT+SHIFT pressed, drag latent variables to align indicators.
0 MM w Importance-performance map analysis (IPMA)
| mi2 L PLSpredict
2 MI3 e Finite mixture (FIMIX) segmentation
3 Cco1 e Prediction-oriented segmentation (POS)
4 co2 ‘5 Bootstrap multigroup analysis
5 CO3 ) = i

&8 Permutation multigroup analysis
6 5Q1 3 <

Consistent algorithms
7 5Q2
5 sQ3 # Consistent PLS-SEM algorithm
9 1a1 L Consistent PLS-SEM bootstrapping
10 1Q2 G Gonsistent Bootstrap multigroup analysis (o
18V G Consistent Permutation multigroup analysis
12 §v2 co2
13 SV3
14 SV4 Cco3 co
15 Svall

The partial least squares s
estimator of latent variable t tially, the PLS-SEN

IMore info

Factor ' Path

| Standardized > |

| Default - |

Default settings Close
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12. ¥ERITE -

1 SmartPLS 4 = X
SmartPLS  Edit  Calculate

®@® « ® o - 2 ® @

Back Save  Calculate Select  Latentvariable Connect ~Quadraticeffect Moderating effect ~ Gaussiancopula ~ Comment  Delete

PLSSEM1 Report Inner model Outer model
‘
£ pLssem Select dataset 1221:19-PLS (PLSSEM)  ~ | m 262 | | Path coeficents ~ | | Outer weights /loadings  ~
o M EEE constructs Highlight paths. Coloring.
M2 Resquare ~ | o = 6 ‘ 4 ‘

2 M3
2 co1
4 co2

Defaults
sa1 E‘
0926~

0924-»  sQ2

0902

5 Co3
5 sQ1
7 saz
5 sa3
911
101a2
115V1

12 5v2
- 0.863

0833
0815,
ull 0803

13 5V3
145V4
15 Svall

| veT ]
e ]
e ]
| veT ]
| veT ]
16 Us1
17 Us2 | vET ] sva
18 US3
19 PH e ]
20 PI2
| veT ]
| o ]
[ o ]
=

0.414

21PI3
22 Pl4
22 PI5

0925%

096

24PI6
25 CEO
26 EIS

MIN 2.00 MAX 5.00 MEAN 3.83 MEDIAN 4.00 STDEV 0.79 MISSING 0 Zoom (100%)

Visible: Al Sorted by: Index asc

13. %82 [ Calculate ] - FMFEEHATREE » 400 - t{E » Pvalue - %% [Bootstrapping] -

B SmartPLS 4
SmartPLS  Edit Calculate

Standard algorithms

£ PLS-SEM algorithm oct Quadratic effect

Boofstrapping

PLSSEM1 port
ﬁ Confirmatory tetrad analyses (CTA) —————
g PLSSEM 2:21:19 - PLS (PLSSEM)
w Importance-performance map analysis (IPMA) .
0 M1 truct: Highli
€8 PLSpredict dabesti Lt
1 M2 » i . _square = | ‘ off
o M3 G Finite mixture (FIMIX) segmentation —
5 Cco1 e Prediction-oriented segmentation (POS)
4 CO2 G Bootstrap multigroup analysis
5 CO3 c- Permutation multigroup analysis
6 sa1 Consistent algorithms.
T s ¥ Consistent PLS-SEM algorith
onsisten - algorithm
5 53 i
o 1a1 o c PLS-SEM bootst
10 1Q2 ¢ Consistent Beotstrap multigroup analysis
11 SV1 @ Consistent Permutation multigroup analysis

12 §V2 [ VET [N

co1
135v3 NET A
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14. /z)3# [ Open report] » EL#2 [ Start calculate ] »

B Bootstrapping X

Bootstrapping is a nonparametric procedure that can be used to test statistical significance of
PLS-SEM res ch path coefficients, outer weigl s alpha, HTMT, and
values

5000

| Do parallel processing

Amount of results | Most important (faster) b
Confidence interval method B -
Testtvpe | Two tailed - |
Significance level 0.05

Random number generator | Fixed seed -

|| Open report
Default seftings

Close
/Aj‘EE
15. EHHESERIR - FERATTIE -

SmarPLS  Edit Calculate

®@® « ® o s ® o 8

Back Save  Calculate Select  Latent variable Moderating effect ~ Gaussiancopula ~ Comment  Delete

PLSSEM1 Report Inner model Outer model n
£ pLssem Select dataset 122225-BT (PLSSEM)  ~ m Pvalues ~ | [ Pyalues -

o M1

Constructs Highlight paths Coloring
Rsquare > ot - 86

7 Defaults
sat L3

0000

0000 SQ2
0000

sq sa3

0.000
svi
cot sl
0000 000,
0000
co2 <0000 0.000:
0000 200> g
ol 0,000
€08 co sV A
sva
0.000

0000 %
0,000

1012
s
2 5v2
15 5v3
145v4
15 svall
15 Us1
17us2
5Us3
9P
20 Pi2
21 P13
22 Pl4.
23 Pls.
21PI6.
25 CEO
26 EIS

MIN 200 MAX 5.00 MEAN 3.83 MEDIAN 4.00 STDEV 0.79 MISSING 0

Visi

Al Sorted by: Index asc V
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AtESERR - RRERYRERATT

Model_Fit
Fit Summary Saturated Model Estimated Model
SRMR 0.049 0.157
d _ULS 0.190 1.912
d G 0.195 0.320
Chi-Square 377.624 556.211
NFI 0.859 0.792
Outer Loadings
Original Sample (O) | Sample Mean (M) | Standard Deviation | T Statistics | P Values
COl <-CO 0.896 0.895 0.014 62.369 0.000
C02<-CO 0.928 0.927 0.008 110.237 0.000
CO3 <-CO 0.909 0.909 0.012 77.144 0.000
IQ1 <-1Q 0.925 0.925 0.014 64.685 0.000
1Q2 <-1IQ 0.936 0.936 0.009 106.703 0.000
SQ1 <-SQ 0.926 0.925 0.012 77.876 0.000
SQ2 <-SQ 0.924 0.923 0.011 83.623 0.000
SQ3 <-SQ 0.902 0.900 0.023 38.905 0.000
SV1 <- SV 0.863 0.862 0.017 50.808 0.000
SV2 <- SV 0.833 0.832 0.020 42.362 0.000
SV3 <- SV 0.815 0.815 0.024 34.534 0.000
SV4 <- SV 0.803 0.803 0.025 32.158 0.000
BEUE
Cronbach's Alpha e Composite Average Variance
B Reliability Extracted (AVE)
CO 0.898 0.898 0.936 0.830
IQ 0.846 0.849 0.928 0.866
SQ 0.906 0.911 0.941 0.841
SV 0.848 0.856 0.898 0.687
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Discriminant Validity

Fornell-Larcker Criterion

CO 1Q SQ SV
CO 0.911
1Q 0.414 0.931
SQ 0.436 0.661 0.917
SV 0.473 0.445 0.448 0.829

Heterotrait-Monotrait Ratio (HTMT)

Co 1Q SQ SV
Co
1Q 0.474
SQ 0.481 0.753
SV 0.537 0.530 0.514
PSR SR T -
T RETE HEE =
Col 0.896
Co Cco2 0.928
CO3 0.909
0 Q1 0.925
1Q2 0.936
Q1 0.926
SQ sQ2 0.924
SQ3 0.902
SV1 0.863
v SV2 0.833
SV3 0.815
SV4 0.803
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& %% & Discriminant Validity

Fornell-Larcker Criterion

CcO 1Q SQ Y
CcO 0.911
1Q 0.414 0.931
SQ 0.436 0.661 0.917
Y 0.473 0.445 0.448 0.829
SRE
T RETE ESE V€7 G T-value CR AVE | Cronbach’s Alpha
col 0.896 62.369
Cco CcOo2 0.928 110.237 0.936 0.830 0.898
CO3 0.909 77.144
IQ ol 0925 64.685 0.928 0.866 0.846
1Q2 0.936 106.703
SQ1 0.926 77.876
SQ SQ2 0.924 83.623 0.941 0.841 0.906
SQ3 0.902 38.905
SV1 0.863 50.808
SV SV2 0833 42362 0.898 0.687 0.848
SV3 0.815 34.534
SV4 0.803 32.158

0.436
(9.400%**)

0.473
(11.677%+*)

SV

co

0.414

(8.553%%x)
%p<0.05, **p<0.01, ***p<0.001

(*t=1.96, **t=2.58, ***t=3.29)

IQ
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DRI NS - B GFEAEBEE R ME - IR MENERNE =678
TEREIRERE ST 3 B1E 19% ~ 22.3%F0 17.1% » BURRA ARG (£ IR IR(E -

17-2 =F—RER

=R RAI AR - SQ fi 2 3 {EAIZR(SQL ~ SQ2 ~ SQ3)ATHHEK » 1Q HE[H
FH 2 EAZR QL ~ 1Q2) » SV fBHIEF 4 (HAZA(SVL ~ SV2 » SV3 » SVA)FrAK - US f#
T2 3 {EAIZR(UST ~ US2 ~ US3)FTHEK - FFIWTFeRCARELBRATT

SQ1

SQ2

SQ3

US1
SVl

Sv2 uS2

SV3
US3

Sv4

Q1

1Q2

1. E5E [ New project ] SREETHTHIMES -

B SmartPLS 4

SmartPLS  Files

® (0O 0O ]
New project | PLS-SEM REGRESSION PROCESS

Workspace

S —— e Welcome to SmartPLS 4

» B PLSSEM (@) SmartPLS 4is a completely new development. You will be surprised how advanced and g
new features. You can also get some tutorial videos there.

» [ PLSSEM1t03(2)

> [ REGRESSION (6) Workspace

» @ Archive (0) All projects created with SmartPLS are always located in a folder on your computer. We c:

You can change the workspace in different ways (€.g., via the main menu, via the button ¢

Recent workspaces
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2. A4 (L) PLSSEM3tol fufil) - By ASEpkEE [ Create] -

B Create a new project x
Name
PLSSEM3to| ]

3. BL#2 [ Import data file ] & A i -

5 SmartPLS 4
SmartPLS  Files

[ O O i)

New project ~ PLS-SEM REGRESSION PROCESS

Warkspace
Bs E:Smart pis\SEM e Welcome to SmartPLS 4
» [ PLS-SEM 3) SmartPLS 4 is a completely new development. You will be surprised hg

new features. You can also get some tutorial videos there.
» BB PLSSEM1t03 (2)

v Po PLSSEM3tot Warkspace

Import data file freate model j i '
’Ea e mode All projects created with SmartPLS are always located in a folder on y

» [ REGRESSION (6)
> = Archive (0)

You can change the workspace in different ways (e.g., via the main me

Recent workspaces

Your current workspace is: E:\Smart pIs\SEM

4. IREIEPISCHE (FE C:\SEM - 3ZE L PLSSEM.xlsx [ fill) - BhB [BHRLC] -

Please choose afile *
0N « EEEE(C) » SEM v | O 2 EESEM
HaEgd -~ HEERE B @ @
Ch 20 L EE

Publications Al p

[vlcs

o PR PLSSEM.xdsx

WsE
=88
= EL
L, TEEEC)

A sER

BEEEZE(N): | PLSSEM.xlsx V| iAll (*.cov, e, " ods, Fxlsx, *.sav) V|

[ ®mso | [ == |

17-13
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5. HHEBERREAS T - EERIDE AR > BiE [Import] -

7 Excel import O %
Target location
Project File name
| PLSSEM3t01 ~ | | PLSSEM
Choose data to import [350 cases and 37 indicators)

v/ Name Missing Scale (Bulk change) Min Max 1
(V] | mn | 0 | Metric = | 1.0000 50000
(v | Mz 0 | Metric - | 1.0000 50000
W [ i3 0 | Metic =] | 10000 | 50000
W | cot 0 | Metric = | 10000 | | 50000
[v | coz 0 | Metric - 1.0000 5.0000
v [ cos 0 | Metic =] | 1.0000 50000
v [ sa1 0 | Metric - | 1.0000 50000 |
[V | sq2 | 0 | Metric = | 10000 5.0000
[V | sa3 | 0 | Metric = | 1.0000 | | 5.0000
(v [ 1@ 0 | Metric - 2.0000 50000 | .

Missing value treatment

SmartPLS assumes every empty value as missing. 0 empty value were found. In addition, you can specify a string or number that represents

missing data in your dataset.

‘ Apply marker ‘
[ Cancel ]l | Import I
Y —
6. B ASERIR > BUR °
1 SmartPLS 4 - o X

SmartPLS  Edit

Addgroup  Generate groups

PLSSEM 37 Indicators with 350 cases and 0 missing values Zoom (100%) @ Copy to Excel
Navigation Type  Missings  Mean  Median  Scalemin  Scalemax  Obsevedmin  Observedmax  Standard deviation
® Indicators
KESC— m1 1 MET o 32w 3000 1.000 5000 1.000 5.000 LS
Dia groiips mz 2 MET o 3 3.000 1.000 5000 1.000 5.000 1088
Raw data
ms 3 MET o 328 3.000 1.000 5000 1.000 5.000 1014
cot 4 MET o 36w 4.000 1.000 5.000 1.000 5.000 0840
co2 5 MET 0 3.860 4.000 1.000 5.000 1.000 5.000 0.852
co3 6 MET 0 3m 4.000 1.000 5.000 1.000 5.000 0891
sat 7 MET 0 3834 4.000 1.000 5.000 1.000 5.000 0842
sa2 8 NET o 3800 4000 1.000 5000 1000 5000 0842
sa3 o MET o a7a 4.000 1.000 5.000 1.000 5000 0856
a1 10 MET o 3860 4000 2000 5000 2000 5000 o073
12 " MET o aes 4.000 2000 5000 2000 5.000 0790
sv 2 MET o 30w 4.000 1.000 5000 1.000 5.000 0758
sv2 3 MET o 3ss 4.000 1.000 5000 1.000 5.000 o081t
svs 14 MET o a7e1 4.000 2000 5.000 2000 5.000 0740
sva 15 MET o ams 4.000 1.000 5.000 1.000 5.000 o7te
svall 16 MET o a1 4.000 2000 5.000 2000 5.000 o715,
us1 7 MET 0 3723 4.000 1.000 5.000 1.000 5.000 0737
us2 18 MET 0 3431 3.000 1.000 5.000 1.000 5.000 0.865
us3 19 MET 0 3.583 4.000 1.000 5.000 1.000 5.000 0.870
< >
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7. BEE2 [ Create model ] »

u ] SmartPLS 4

SmartPLS  Files

[ O &

New project PLS-SEM S PROCESS
Workspace
B E\Smart pls\SEM ' Switch | Welcome to SmartPLS 4

SmartPLS 4is a new . You will be he
new features. You can also get some tutorial videos there.

» [ PLS-SEM (3)

> B PISSEM103(2)
v B3 PLSSEM3to1 Works pace

Create mode|

— All projects created with SmartPLS are always located in a folder on y«
£ pLssEM [350]

» [ REGRESSION (6)
» W Archive (0)

‘You can change the workspace in different ways (e.g., via the main me

Recentworkspaces

Your current workspace is: E:\Smart pIs\SEM

\. Choose workspace

8. E1¥ Model type 5 [ PLS-SEM ] - s X 7 New model X
%% “PLSSEM:;tOI” ° Project
| PLSSEM3t01 -
Model type
| pssem | -
File name
[ PLSSEMSIO1 ]
I Cancel | || Save Il

9. 7 SQ SV IQ - US HEE » ilfi % A BHIH o

57 SmartPLS 4
SmartPLS  Edit Calculate

‘oo@ooaa’:‘:cbrm

Back Save  Calculate Select  Latentvariable Connect  Quadrafic effect ~ Moderating effect ~ Gaussiancopula ~ Comment  Delete

PLSSEM3to1 1) Double-click in empty space to create new latent variables.
2) With ALT pressed, draw a connection between two latent variables or a latent variable and another connection (for a moderating effect).
£ PLSSEM Selectdalasel  3) With ALT+SHIFT pressed, drag latent variables to align indicators
oM
M2
2 M3
3 cot
4 co2
5 co3
6 sa1
sQ2
5503
9 1a1
10102
181
12 8V2
12 8V3
14 Sv4
15 Svall
16 Ust
17 us2
15Us3
19 PH
20 PI2
21 PI3
22 Pl4
23 Pl
24 PI6
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10. 5% [ Calculate ] - R MFF EEE KR8 ~ @B R J7 - # 4 [ PLS-SEM
algorithm ] »

B SmartPLS 4
SmartPLS  Edit Calculate

Standard algorithms
| cf Quadratic c
il PLS-SEM algorithm onnect Quadratic effect
ﬁ Bootstrapping S
PLSSEM3tal 1) Double-click in empty space
& Confirmatory tetrad analyses (GTA) 2) With ALT pressed, draw a c¢
£ PLsSEM 3) With ALT+SHIFT pressed, d
ﬂ Importance-performance map analysis (IPMA)
0 M1
& PLSpredict
1 M2
5 M3 | e Finite mixture (FIMIX) segmentation
3 CO1 e Prediction-oriented segmentation (POS)
4 €CO2 | G Bootstrap multigroup analysis

11. 7%J3# [ Open report] » &% [ Start calculate ] »

B PLS-SEM algorithm X

The partial least squares structural equation modeling (P M) is a composite-based

More info
estimator of latent variable st ral equation models. Essentially, the PLS-SEM algorithm is

quence of partial regression:

Weighting scheme Factor (@) Path
Type of restits | Standardized - |
Initial weight | Defautt =)

17-16
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12, #ERA0TE

51 SmartPLs 4
SmartPLS  Export

¥ Graphical
Graphical output
v Final results
» Path coefficients
Indirect effects
> Total effects
» Outer loadings.
> Outer weights
> Latent variables
» Residuals
v Quality criteria
» R-square
» f-square
» Construct reliability and validity
» Discriminant validity
» Collinearity statistics (VIF)
Model fit
Model selection criteria
¥ Algorithm
» Setting
Stop criterion changes
Posthoc minimum sample size
Execution log
¥ Model and data

Inner model

Outer model

Compare

Inner model Outer model

Path coefficients  ~ | | Outer weights /loadings  ~ | | R-square

sa1
%0922
SQ2  «0924
& 0905
sa3 %
0217
svi
0874
sv2
*0.810. 0.338
0817
ol
0815
sV
v 0296
Q1
0,943
0917
w2l
Q

Constructs

Highlight paths

~ | | off

o084

0.489 0.813-9
0544*

ust

us2

13. 2 [ Calculate ] » FoMZEEH = E(H » 40 : t{H ~ P value » 5£§# [ Bootstrapping ] -

B SmartPLS 4

SmartPLS Edit Calculate

Back

Save

PLSSEM3to1
£ rLssEM

0 M
1 M2
2 M3
3 CO1
4 CO2

@ o

(L)

Standard algorithms

Calculate £ PLS-SEM algorithm

Bootstrapping

Qg Confirmatory tetrad analyses (CTA)

03 Importance-performance map analysis (IPMA)
O PLSpredict

e Finite mixture (FIMIX) segmentation

Prediction-oriented segmentation (POS)

G Bootstrap multigroup analysis

Quadratic effect

t
6:17 - PLS (PLSSEM)

fructs

|uare

Moderating effec]

-

Highlig

=4 kol
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14. /z)3# [ Open report] » EL#2 [ Start calculate ] »

1 Bootstrapping X

Bootsirapping is a nonparametric procedure that can be used to lest siatistical significance of
PLS-SEM results such path coefficients, outer weig Cronbach's alpha, HTMT, and R*2

ore info

values

O: BT setup

Subsamples 5000

\/ Do parallel processing

Amount of results | Most important (faster) )
, Percentile bootstrap |
Two tailed ~|
0.05
Fixed seed -

I v/ Open report

Default seftings Close

15. FHESER - FERWT

B SmartPLS 4 = X
SmarPLS  Edit  Calculate

® e = o 3 a 2 ® o

Back Save  Calculate entvariable  Connect  Quadratic effect  Moderating effect ~ Gaussian copula ~ Comment  Delete

PLSSEM3tol Report Inner model Outer model

£ Pissem Selectdataset | | 1227:08-BT (PLSSEM)  ~ m 8 | Pualues ~ | [ Pvalues - n
o M1
w2
2 i3
2 cot
4 coz
03
5 st

Constructs Highlight paths Shape
| Resquare ~ | [oft - O

e |||

B I

Coloring
0.000 4 8
svi ust Defaults.

0.000° Pl

15 Svall
15Ust
17 Us2
19Us3
9P
20 PI2
21 P13
22 Pl4
23 PIs
24 PI6.
25 CEO
26 EIS

MIN 1.00 MAX 500 MEAN 358 MEDIAN 400 STDEV 0.87 MISSING 0 Zoom (100%)

0,000,
sv2
*0,000. 0.000°
40000
sv3
0,000 us
r's

*0,000
40000

Visible: Al Sorted by: Index asc N
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FPESERR - R AR RAT
Model_Fit
Fit Summary Saturated Model Estimated Model

SRMR 0.055 0.270

d_ULS 0.239 5.679

dG 0.210 0.403

Chi-Square 397.522 636.027
NFI 0.837 0.740
Outer Loadings
Original Sample Mean
Sample (0) o) Standard Deviation T Statistics P Values

IQ1 <-1IQ 0.943 0.944 0.007 132.430 0.000
1Q2 <-1Q 0.917 0.916 0.013 69.303 0.000
SQI <- SQ 0.922 0.921 0.012 76.274 0.000
SQ2 <- SQ 0.924 0.925 0.011 86.602 0.000
SQ3 <- SQ 0.905 0.905 0.020 45.909 0.000
SVI1 <- SV 0.874 0.874 0.013 68.223 0.000
SV2 <- SV 0.810 0.809 0.023 35.884 0.000
SV3 <- SV 0.817 0.816 0.024 34.345 0.000
SV4 <- SV 0.815 0.815 0.022 36.737 0.000
US1 <-US 0.846 0.846 0.018 46.958 0.000
US2 <-US 0.813 0.813 0.027 30.620 0.000
US3 <-US 0.844 0.844 0.021 40.684 0.000

J21deyd
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EUE
Composite Average Variance
Cronbach’s Alpha rho_A o
- Reliability Extracted (AVE)

1Q 0.846 0.867 0.928 0.865

SQ 0.906 0.908 0.941 0.841

SV 0.848 0.852 0.898 0.688

UsS 0.782 0.785 0.873 0.696
Discriminant Validity
Fornell-Larcker Criterion

CO 1Q SQ SV

CO 0.930

1Q 0.660 0.917

SQ 0.450 0.450 0.829

SV 0.591 0.564 0.568 0.834
Heterotrait-Monotrait Ratio (HTMT)

IQ SQ N\ US

1Q

SQ 0.753

SV 0.530 0.514

UsS 0.718 0.669 0.696
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Rl SR R EAN T
BNE
HETE B TE B Tovalue CR e Cronbach’s
Alpha
IQ 1l 0943 132.430 0.928 0.865 0.846
1Q2 0.917 69.303
SQ1 0.922 76.274
SQ SQ2 0.924 86.602 0.941 0.841 0.906
SQ3 0.905 45.909
SV1 0.874 68.223
Y SV2 0810 32854 0.898 0.688 0.848
SVv3 0.817 34.345
Sv4 0.815 36.737
US1 0.846 46.958
uUs Us2 0.813 30.620 0.873 0.696 0.782
US3 0.844 40.684
& %% & Discriminant Validity
Fornell-Larcker Criterion
co IQ SQ SV
CcO 0.930
1Q 0.660 0.917
SQ 0.450 0.450 0.829
SV 0.591 0.564 0.568 0.834
Heterotrait-Monotrait Ratio (HTMT)
IQ SQ SV Us
1Q
SQ 0.753
SV 0.530 0.514
UsS 0.718 0.669 0.696
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0.217
(3.853%**%)
SQ
0.338
(5.836%#%)
“\ 0.489
SV UsS
0.296
(5.402%#%)
IQ

#p<0.05 **p<0.01 ***p<0.001
(*1=1.96 **=2.58 ***{=3209)

DRI IS - RManE - RSB &G E = (A R B & W
FEVBE S B R B AR T Ry 48.9% » BRI UM TR AT -
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17-5 £ EEHEMEEPT)ER

2% B H B E (T RSSO e i - MI #EEEH 3 HEEMIL, MI2,
MI3) Friilak » CO fi & 3 fEA21(CO1, CO2, CO3) FriflAk - SQ fm ZH 3 fEA
#(8Q1, SQ2, SQ3) Fr#Ek - US #IHI 2 3 {# K #(US1, US2, US3) FirfHlpk - 20 T

1.

MI1

MI2

MI3

$5E2 [ New project ] ZRETHAIRE K -

CO1

co2

CO3

l SQ1

sQ2

l SQ3

US1

US2

US3

B SmartPLS 4

SmartPLS  Files

O

PLS-SEM

O

REGRESSION

il

New project PROCESS

Workspace

B E:\Smart pls\SEM Switch

» B PLS-SEM (3)
» BB PLSSEM1M (2)

» @B PLSSEM1i03 (2)
» BB PLSSEM3to1 (2)
» B PLSSEMMM (2)
» B REGRESSION (8)
> i Archive (0)

Welcome to SmartPLS 4

SmartPLS 4 is a completely new development. You will be surprised how 2
new features. You can also get some tutorial videos there.
Workspace

All projects created with SmartPLS are always located in a folder on your ¢
You can change the workspace in different ways (e.g., via the main menu,
Recent workspaces

Your current workspace is: E:\Smart pIs\SEM

Choose workspace ...

Sample Projects

Try our sample projects for an easy start. All projects can be installed in the
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2.

3.

4.

fiy A2 (LA PLSSEMRM Ty ff) - i A 5E B % [ Create] -

# 1 Create a new project

Name

PLSSEMRM

Cancel

2542 [ Import data file ] 38 A ##% -

B SmartPLS 4

SmartPLS  Files

[ O ]

New project PLS-SEM PROCESS

Workspace
Bs E:\Smart pls\SEM B
» I PLS-SEM (3)
» [ PLSSEMIM (2)
» I PLSSEM1to3 (2)
» [ PLSSEM3M01 (2)
» B PLSSEMMM (2)
BM

Import data file reate model

» [ REGRESSION (6)

Welcome to SmartPLS 4

SmartPLS 4 is a completely new development. You will be surprised he
new features. You can also get some tutorial videos there.
Workspace

All projects created with SmartPLS are always located in a folder on yo
You can change the workspace in different ways (e.g., via the main me
Recent workspaces

Your current workspace is: E:\Smart pls\SEM

FEIRAPIRE(E C\SEM > 7L\ PLSSEM.xlsx i) - 682 [ Bepq ] -

Please choose a file
4N « HEEE(C) » SEM

HeEE v
Cch20

HEEHR

Publications

[
B
Si=E]
B =4
L, THEE (O

A sEER

b4
v O O EESEM
= @ @
= -
-] PLSSEM.csv
LSSEM xlsx
£ >

BEEE(N): | PLSSEM xlsx

v| |A|| (*.cov,* ot * xls, * xclsx * sav) VI

17-48
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5. HERERREAS T - EREE AR - B [Import] -

1 Excel import O X
Target location
Project File name
| PLSSEMRM ~ | PLSSEM
Choose data to import (350 cases and 37 indicators)
B
/| Name Missing Scale (Sullc change) Min Max I
™ M | 0 | Metric = | 1.0000 | | 5.0000
v | miz 0 | Metric - 1.0000 5.0000
v iz 0 | Metric - 1.0000 5.0000
v co1 0 | Metric - 1.0000 | | 5.0000
V| coz 0 | Metric - 1.0000 5.0000
v cos | 0 | Metric = | 1.0000 50000 |
v sa1 0 | Metric x| 1.0000 5.0000
v | sz | 0 | Metric = | 1.0000 | 50000 |
v| sa3 | 0 Metric =l | 1.0000 | 5.0000
v i 0 | Metric x| 2.0000 50000
Missing value treatment
SmartPLS assumes every empty value as missing. 0 empty value were found. In addition, you can specify a string or number that represents
missing data in your dataset.
| Apply marker ‘
[ Cancel ] |‘ Import ‘l
b — | g e S
6. H ATtk - BURERAEZ A TE -
B SmartPLS 4 - X
SmartPLS  Edit
® = .
Back Setup /Add group Ge © groups Export to Excel / CSV/
PLSSEM 37 Indicators with 350 cases and @ missing values Zoom (100%) O Copy to Excel
Navigation . Missings Median Scale min Scale max Observed min Observed max Standard deviation
o ndcaors
R— w1 i MET of aom 3000 1.000 5000 1000 5000 0983
Data groups w2 2 MET 0 3329 3.000 1.000 5.000 1.000 5.000 1,046
Raw data
w3 3 MET 0 3263 3.000 1.000 5.000 1.000 5.000 1.014
co1 4 MET| 0 3.637 4.000 1.000 5.000 1.000 5.000 0.840
coz s = o] swo| 4o 1000 5000 100 5000 0e
cos o = o] sm|  axe 1000 5000 100 500 os91
sat 7 Ve, o swa|  axe 1000 5000 100 5000 os
saz . = o sws|  axo 1000 5000 100 5000 0w
sas o = o el axe 1000 5000 100 5000 0sss
a1 B et o smo| 4o 2000 5000 2000 5000 o7
Q2 " MET o 3826 4.000 2.000 5.000 2.000 5.000 0.790
V1 12 MET 0 3.937 4.000 1.000 5.000 1.000 5.000 0.753
sV2 13 MET 0 3.554 4.000 1.000 5.000 1.000 5.000 0.811
sV3 14 MET| 0 3791 4.000 2.000 5.000 2.000 5.000 0.740
sva s = o ams|  axo 1000 5000 100 5000 ore
svai m = o am|  axo 200 5000 2000 5000 orts
ust 7 = o sms|  axe 1000 5000 100 5000 orar
usz ® = o] sm|  axe 1000 5000 1000 5000 0sss
usa B ver o sl axo 1000 5000 100 5000 0s0
; 5
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7. Bi% [ Create model ] AlJZFEAL -

B SmartPLS 4
SmartPLS  Files

& O [

New project PLS-SEM REGRESSION PROCESS

Workspace
B E\Smart plsiSEM ' Switch |

Welcome to SmartPLS 4

SmartPLS 4 is a completely new development. You will be surprised hc

» B PLS-SEM (3)
new features. You can also get some tutorial videos there.

» [ PLSSEM1M (2)

» [ PLSSEMTt03(2) Wo rkspace
» [ PLSSEM3to1 (2) All projects created with SmartPLS are always located in a folder on y
» [ PLSSEMMM (2) You can change the workspace in different ways (e.g., via the main me

Recentworkspaces

Your current workspace is: E:\Smart pIs\SEM
£ PLSSEM [350] bbbty
Choose workspace .
» B REGRESSION (8) | Choose workspace ... |
=
-]

Auchive (0) Sample Projects

Try our sample projects for an easy start. All projects can be installed i

- Corporate reputation - PLS-SEM book (primer) [ Insiall ]

8. 7 MI~ CO - SQ - IQ ~ US [ » A58 ARHIE -

# SmartPLS 4
SmartPLS  Edit Calculate

.oﬁ@oeaa%’-wm

Save Calculate Select  Latentvariable  Connect  Quadrafic effect ~ Moderating effect ~ Gaussiancopula ~ Comment  Delete

PLSSEMRM 1) Double-click in empty space to create new latent variables.
With ALT pressed, draw a connection between two latent variables or a atent variable and another connection (for a moderating effect).

£ PLsseEm Selectdatasel  3) With ALT+SHIFT pressed, drag latent variables to align indicators.
o0 M1
M2
2 M3
3 cot
1 coz
cos
sa1
sQ2
5 sQ3
9 1a1
10102
118V
12 5V2
13 8V3
145v4
15 svall
16Ut
17Us2
15US3
19 P
20 PI2
21PI3
22 Pl4
23 PI5
24 PIB
25 CEO [ o1 |
EETY o
MIN 1.00 MAX 5.00 MEAN 3.43
MEDIAN 3.00 STDEV 0.86 MISSING 0

M1

M2

M3

Visible: Al Sorted by: Index asc 7
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9. ELE [ Calculate] » M E KR8 ~ @) R /5 - 3##E [ PLS-SEM

algorithm ] -

B SmartPLS 4

SmartPLS Edit Calculate

Standard algorithms
ct Quadratic effect Moderating effed
PLS-SEM algorithm
PLSSEMRM $45 Bootstrapping tent variables
:n two latent variables or a latent variable and a
g PLSSEM Select datd x Confirmatory tetrad analyses (CTA) les to align indicators.
0 M ﬂg Importance-performance map analysis (IPMA})
1 M2 G & PLspredct
2 MI3 ﬁ e Finite mixture (FIMIX) segmentation
3 co1 EE € Prediction-oriented segmentation (POS) et e
4 co2 l!E % Bootstrap multigroup analysis
5 cos m @ Permutation multigroup analysis
5 sQ1 = . .
. Consistent algorithms
7 sQz =
5 sQ3 m ¥ Consistent PLS-SEM algorithm
9 1Q1 ﬁg Consistent PLS-SEM bootstrapping
101Q2 @ consistent Bootstrap mulfigroup analysis
s @& Consistent Permutation multigroup analysis §|
12 V2 ™
13 8V3 MET
JER
10. /)3 [ Openreport] - BEEE [ Start calculate ]
B PLS-SEM algorithm X

The partial least squares structural equation modeling a composite-based

re info

estimator of latent variabl tural equation models. Essentially, the PLS-SEM algorithm is

a sequence of partial regress

ﬁ PLS setup

Weighting scheme

Type of results

Initial weight

Factor (@ Path

.. Standardized |

| Default > |

Default settings
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v Graphi
Graphical output
¥ Final results
» Path coefficients
» Indirect effects sat s@ saz
> Total effects
» Outer loadings o4 0924 pons
» Outer weights
> Latent variables
> Residuals 0.594

co» @

09255
¥ Quality criteria [
> Resquare s Q
> fsquare
» Construct reliability and validity
» Discriminant validity
» Colineariy statistics (VIF) 0435 0154 0316
Model fit
Model selection criteria
v Algorithm
L i ust

Stop criterion changes. “osta, 0s™
Posthoc minimum sample size M2 40887 ¥ y 088> US2
Execution log

087 LN

v Model and data =
M co us
Inner model 08% 00 0909
Outer model / 1 \‘
» Indicator data (original) pont e ey
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12. BL# [ Calculate ) FAEEH e EE > 40 : t {H » P value » 52 [ Bootstrapping ] °

B SmartPLS 4

SmartPLS  Edit Calculate

AN
. o ﬁ Standard algorithms 8 &
Back

Save CEETEL 2% PLS-SEM algorithm Quadratic effect ~ Moderating effect

Inner model

PLSSEMRM ou
ﬁ Confirmatory tetrad analyses (CTA)

£ Pussem Select datas m £ | | Pathcoefiidents  ~ | O

ﬁ Importance-performance map analysis (IPMA)

d & PLSpredict

1 M2

2 MI3 e Finite mixture (FIMIX) segmentation

5 Cco1 e Prediction-oriented segmentation (POS)

1 CO2 [ 4] Bootstrap multigroup analysis ! S =
5 CO3 m G Permutation multigroup analysis \ T /
5 sai EE consistent algorithms 0924 0824 0904

j e ﬂ Consistent PLS-SEM algorithm

; ISQC:S ﬁg Consistent PLS-SEM bootstrapping 0.189

101Q2 @& Consistent Bootstrap multigroup analysis

11 8V G Consistent Permutation multigroup analysis sh

12 V2 vET [

S g
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13. /z);% [ Openreport] » Bi%2 [ Start calculate ] »

B Bootstrapping X

Bootstrapping is a nonparametric procedure that can be used to test statisti
PLS-SEM results such path coefficients, outer weights, Cronbach's alpha, HTMT, and R*2

L BT setup PLS setup

Subsamples 5000

\/ Do parallel processing

Amount of results | Most important (faster) - |
| Percentile bootstrap = |
f.Two tailed - |

Significance level 0.05

Random number generator Fixed seed =

Default settings Close

pa)
[
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Model_Fit
Fit Summary Saturated Model Estimated Model

SRMR 0.050 0.059

d_ULS 0.265 0.366

d G 0.301 0.304

Chi-Square 515.269 519.501
NFI 0.834 0.833
Outer Loadings
Original Sample Mean
Sample (0) ) Standard Deviation T Statistics P Values

CO1 <-CO 0.896 0.895 0.015 60.993 0.000
CO2 <-CO 0.929 0.929 0.008 116.133 0.000
CO3 <-CO 0.909 0.908 0.012 76.117 0.000
1Q1 <-1Q 0.936 0.936 0.009 109.930 0.000
I1Q2 <-1IQ 0.925 0.924 0.011 84.523 0.000
MI1 <- MI 0913 0913 0.014 65.250 0.000
MI2 <- MI 0.887 0.886 0.019 46.695 0.000
MI3 <- MI 0.887 0.882 0.023 38.819 0.000
SQI <- SQ 0.924 0.924 0.012 75.182 0.000
SQ2 <- SQ 0.924 0.923 0.012 80.188 0.000
SQ3 <- SQ 0.904 0.903 0.022 41.618 0.000
US1 <- US 0.839 0.837 0.022 38.269 0.000
US2 <-US 0.823 0.823 0.023 35.561 0.000
US3 <- US 0.842 0.841 0.019 43.344 0.000
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SWE
Cronbach’s Alpha e A Composite Average Variance
- Reliability Extracted (AVE)
CO 0.898 0.899 0.936 0.830
1Q 0.846 0.849 0.928 0.866
MI 0.879 0.915 0.924 0.802
SQ 0.906 0.909 0.941 0.841
us 0.782 0.782 0.873 0.696
Discriminant Validity
Fornell-Larcker Criterion
Cco 1Q MI SQ Us
CO 0.911
1Q 0.413 0.931
MI 0.324 0.218 0.896
SQ 0.435 0.661 0.231 0.917
US 0.519 0.587 0.240 0.564 0.835
Heterotrait-Monotrait Ratio (HTMT)
Cco 1Q MI SQ Us
CO
1Q 0.474
MI 0.355 0.252
SQ 0.481 0.753 0.257
[ON) 0.619 0.718 0.285 0.669
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HEE
0.594
(15.279%%%)
0.435
(9.6617%%%)
IQ
0.229
(3.887*%%) 0.316
(6.046%%%)
(3.395%%%)
0.324 0.288
(5.942%%) (5.866%%%)
MI Cco US

#p<0.05 ,**p<0.01 ,***p<0.001
(*1=1.96,%*=2.58 ,***{=3.29)

CO ERREIE » MIEFETESIE » SQ RffidiE SV st E ~ 1Q E#linE ~ US
EHEmER -

RS E R AU A AL SR BR (R I T - b A S R S R & (R VAR TR 10.5% > ER%
EIFARAE DR 18.9% » BB & ENRM G E H &L E AT R
45.6% - BIXE1E  RanE - Bl B S0 & ME LA REAREE T 46.5% - BUR
R R AT -
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