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Less conversation and more action

Para o Lar:
« Natureza do construto: latente ou emergente
 Mensuracao:
« fator comum ou
« composto (composite) 2>
 Nomological components (~ reflexivo no PLS-SEM)
« Canonical components (~ formativo no PLS-SEM)
« Estimac&o: CB-SEM ou baseados em variancia (PLS-SEM, GSCA...)
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Less conversation and more action

Agora:
« Disponibilizar arquivos: software + exemplos + PPT
« Natureza | Mensuracao | Estimacao - overview ,

« Exemplos “méao na massa”
« Duvidas e Dicas
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Natureza | Mensuracao | Estimacdo - overview

An Introduction to Generalized 5 I b D
Structured Component Analysis ] r '
Structural Equation Modeling (GSCA-
SEM) and its Applications Using Free
Software ,

Heungsun Hwang
Department of Psychology
McGill University

July 21, 2024 > 0 e/zase

The 2024 Meeting of the International Society for

Data Science and Analytics, Vienna, Austria An Introduction to Generalized Structured Component Analysis

Structural Equation Modelling

Thanks to prof. Hwang https://www.youtube.com/watch?v=wzluVEnC8zg
- See the presentation
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Natureza | Mensuracao | Estimacao - overview

Factors have been used to represent various psychological constructs in

cognition, personality, emotion, learning, and mental disorders (Borsboom
et al., 2004).

Components have been used to represent a summary or index of
indicators, which compiles different facets or aspects of various constructs.

Fonte: Hwang (2024) - aqui
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4 Composite-Based Structural Equation Modeling

Plane of Theory

Substantial Theory

Concept

forged concept theoretical concept

=
- -

- ~ £
g / Construct \ g . Construct "\
= '\ {Latent Variable) ,' é s (Emergent Variable) ,’
. ~ - =, \\ /
-:‘-_'.: - -!;' e
5 § Employ an Employ a
emergent variable latent variable
and specify a and specify a reflective
composite model measurement model

FIGURE 3.3. Decision tree for specifying outer models.

Observed | |Observed | | Observed Observed | | Observed | | Observed
Variable Variable Variable Variable Variable Variable

s e

FIGURE 1.2. The structure of theory.
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Plane of Theory

Construct level <>

Proxy level

'/////////////‘
Plane of Observation
A R Y A

@® Theoretical concept

Interpretation

® Latent variable

Testing the axiom of
local independence

® Common factor

Factor extraction

® Observed variables

Forged concept @

Interpretation

Emergent variable @&

Testing the axiom of unity

Composite @

Synthesis, prescription,
aggregation

Observed variables @

Plane of Theory

\—

/

N

{ ) Construct level

Proxy level
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Composite Composite
Como na correlagao candnica Como em componentes principais

CP nao tem
modelo
estrutural

Common factor
Como na analise de fator comum
e SEM - baseado em covariancia
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Modelo de Mensuracao - ¢
Modelo Estrutural - b
Escores dos componentes (weighed relations)—> w

Escore Y1 = z;w; + Z,wW, Nomological = reflexivo no PLS-SEM

Canonical = formativo no PLS-SEM
Fonte: Hwang (2024) - aqui

PC = sem relagao estrutural
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https://www.gscapro.com/ files/ugd/7b7a8b 5069efdf6afd4686b9463964a9352796.pdf

GSCA GSCA,, IGSCA

(Models with (Models with (Models with
components) factors) factors and
components)

recomendo

GSCA Pro for Windows User’s Manual
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Exemplos “mao na massa”

windows:
 Descompactar GSCA
« Salvar a pasta na area de trabalho (roda até no pendrive)

* Cliqueem > | & 5ca pro Windows 1.2.1.0.exe



https://www.gscapro.com/

& GscAaPro12.10
File Analysis Pre-Analysis Post-Analysis Help
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o | &8 | &

Mew Project Open Project Save Project

> > 3

Run Run All Preference

& Add Component

Construct Specification

As vezes acontece
guando rodamos a
analise e aparecem o0s
resultados

Se essas abas
sumirem, clique no
restaurar / maximizar

>
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[E7 Estimation Options = X

Model : - Model name:
| (N - |

FPraference

Maximum Number of Iterations : 100
Number of Bootstrap Samples : 100

Tolerance Level : .0001 \

Missing Value Imputation Options : | Listwise Deletion ﬂ \

Initial Values for Weights : |Equal Weight Value | Pode ajustar para
10.000, por exemplo.

Model Comparison : O Yes O No

Missing Observation Value : -9999

e O Yes o Ou usar default.
Back-up : O Ye O No

Y FEAUSP 14
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[® 1 New Project

Name of Project: teste1

Raw Data File: sx-JUN-etal-2011-controles/DisLabor2008 xlsx m@

Save Location: C:/Users/dioge/Downloads/teste Dir

Additional option

Are there variable names on the first row? O Yes O No

hd

Delimiter (available in text files)

Show Data

| Tab

Arquivo Pagina Inicial  Inserir  LayoutdaPagina Formulas Dados Revisdo

w1 v i 0/ fx~ N_chronicdiseases REV
F G H | J K L
1 marry2  empclass eduyear income exercisetir healthsubehealthsat
2 0 1 12 1565,25 15 3
3 0 0 9 840,00 0 2
4 0 0 9 1070,00 360 2
5 0 1 12 1212,44 0 2

1

Defina uma pasta
onde vocé quer que 0
projeto seja salvo

15
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Especificacdo do modelo é intuitiva
Ex.1

Selecione o metodo a ser usado:

« Components = Analysis > GSCA > Basic GSCA > single group

« Factors =2 Analysis > GSCAm > Basic GSCAm > single group
« Ambos 2> Analysis > IGSCA > Basic IGSCA > single group
Add component: cada clique gera um hexagono

Duplo-clique no hexdgono: nomear o construto e selecionar os indicadores

Add path: conectar os hexagonos

1 16
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& Add Component
"« Add Path
Move Individually

» Delete

Undo

& Move Al

Se a figura sumir,
clique em “Move All" e

\ Zoom Out arraste para cima

\

Da ideia de onde os
hexagonos estao no j$
J

espagco disponivel

@ FEAUSP v
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Na parte de
baixo da tela

| Il | |
F ) \ Data Model Result
Project Name : teste1 Analysis Type : Basic GSCA Group Type : Single group

Opcoes selecionadas

(5 FeAUSP 18
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I} View Full Result
Kin

Avaliar os resultados

Modelo de mensuracao:
- Validade convergente: cargas, AVE

« Validade discriminante: cargas cruzadas, HTMT, Fornell & Larcker
« Confiabilidade: confiabilidade composta

Modelo estrutural
* VIF, R?, path coefficient.
* Out of sample prediction error (OPE)

1 19
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OPE (out-of-sample prediction error) = An OPE value
less than 1 indicates that the model has a smaller out-
of-sample prediction error than the null model on
average.(p.698) = means of dependent variables

Avaliar os resultados

e e BT e

Measurement model with Local model fit OPEy < 1
components Unidimensionality e Kaiser criterion
e PVE: A single component explains at
least 70% of the indicators’ variance
Component weights' statistical e A component weight estimate is
significance and relevance statistically significant if its 95
percentile confidence interval does not
include zero
e The larger the weight estimate (in
absolute value), the stronger the
indicator’s relevance for forming the
respective component

Component loadings’ statistical e A component loading estimate is
significance and relevance statistically significant if its 95%
percentile confidence interval does not
contain zero

e A large loading estimate (in absolute
Hwang, Cho e Choo (2024, p.699) value) indicates a stronger correlation

https://doi.org/10.1080/10705511.2023.2272294 with the corresponding component

1 20
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Pas(tja c(;jue eu defini Pasta criada FéassgalAcn:?; e|i)seileo
onde deveria ser pelo GSCA p
salvo o projeto projeto

> project > testel

N, Classificar ~ = Visualiz:

D Nome

Sugiro salvar o arquivo *.gpro

~ Hoje com os demais arquivos da sua pesquisa (backup),
report txt eI,e contém os dados, modelo e resultados.

_ ] Podera ser aberto em outros computadores e outros

Zie L4 testel.gpro momentos, sem ter que refazer nada.

Pode ser usado para compartilhamento com
coautores etc.
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Exemplos “mao na massa”

Passo-a-passo no video (Youtube) ou no
arquivo:

Pasta = 2-Tutorial_GSCA G| 1 -H\y 2N -2024-video-introduction-GSCA-
Bido-comenta.pdf

Slides 153 a 174

Pasta = 3-Tutorial GSCA_ M
- o \ Comparei com PLSc e lavaan

1 -
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Duvidas e Dicas
https://doi.org/10.1080/10705511.2023.2272294

Routledge
Taylor & Francis Group
Structural

Modeling Structural Equation Modeling: A Multidisciplinary Journal

Dados e exemplos:

i
i

https://www.gscapro.com/examples

[ e

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/hsem20

GSCA Pro—Free Stand-Alone Software for

Structural Equation Modeling https://www.gscapro.com/

Heungsun Hwang, Gyeongcheol Cho & Hosung Choo

To cite this article: Heungsun Hwang, Gyeongcheol Cho & Hosung Choo (2024) GSCA
Pro—Free Stand-Alone Software for Structural Equation Modeling, Structural Equation
Modeling: A Multidisciplinary Journal, 31:4, 6€96-711, DOI: 10.1080/10705511.2023.2272294

To link to this article: https://doi.org/10.1080/10705511.2023.2272294
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Duvidas e Dicas

S

Chapman & Hall/CRC
Statistics in the Social and Behavioral Sciences Series

Generalized Structured
Component Analysis

A Component-Based
Approach to Structural
Equation Modeling

Heungsun Hwang
Yoshio Takane

728 CRC Press

A CHAPMAN & HALL BOOK

26
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Duvidas e Dicas

https://doi.org/10.1002/sam.11608

Received: 17 May 2022 Revised: 21 October 2022 Accepted: 12 December 2022 Published on: 5 January 2023

DOL: 10.1002/sam.11608

WILEY
RESEARCH ARTICLE

Specifying composites in structural equation modeling:
A refinement of the Henseler-Ogasawara specification

Xi Yu'® | Florian Schuberth'® | Jorg Henseler!*®
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https://doi.org/10.1002/sam.11608

Variaveis .
excrescentes
Z2 A2 1

Xg

Composite no
CB-SEM
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Duvidas e Dicas

Composite-Based
Structural Equation
Modeling

Analyzing Latent and Emergent Variables

=
~<_

JORG HENSELER
29
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Duvidas e Dicas

https://www.youtube.com/@prof-bido/

3 YouTube Pesquisar m Q
Prof. Diogenes S. BIDO

@prof-bido - 1,89 mil inscritos + 219 videos
Por meio deste canal disponibilizarei exemplos de anélises de dados como: ..mais

researchgate.net/profile/Diogenes_Bido e mais 1 link

Personalizar o canal Gerenciar videos

Inicio Videos Shorts Playlists Comunidade Q
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Final conclusion

« All the proofs of a pudding are in the eating,
not in the cooking ».

William Camden (1623)

Y FEAUSP 31



Final conclusion

Homenagem a
Michel Tenenhaus

OOo

« All the proofs of a pudding are in the eating,
not in the cooking ».

William Camden (1623)
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