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This article aims to introduce the potential of the Mplus program to analyze data using
advanced statistical research that the program has reached its maximum capacity. This program
can analyze the multilevel structural equation models which are developed to analyze data in
accordance with the conditions of the naturally complex of the most current data. It also has
potential applications in data analysis, advanced statistical research covering both single models
and multilevel models. In preparing the data, the researcher must be aware of detailed variables
that must be specified in the instructions for the name and type of used parameters in the
analysis. By arranging input data can be provided by SPSS, after that converting data into language
ASCIl before data analysis by using Mplus. The principle of data analysis by using Mplus can be
done to ways: (1) Write orders directly into the Syntax window, or (2) press the button menu
commands from the basic program. When done this way, the program will display the basic set of
instructions in the Syntax window, some instruction by the researcher can specify the order set in
which the program does not specify further. The commands in the program Mplus includes 10
sets of instructions (1) Identifying the analysis title command (TITLE) (2) Identifying source of data
command (DATA) (3) Identifying name and type of variable command (VARIABLE) (4) Changing
variable and defining new variable (DEFINE) (5) Identifying type of analysis and estimation method
command (ANALYSIS) (6) Describing the characteristic of model command (MODEL) (7) Identifying
required data analysis command (OUTPUT) (8) Saving data command (SAVEDATA) (9) Showing
graphs command  (PLOT) (10) Making a simulation command (MONTECARLO).

Keywords: Multilevel Structural Equation Modeling, Multilevel Analysis using Mplus Program, Mplus Program.
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Finish

9 TUSUNTUITUANIMLNAIS Syntax ATl
auyseide Mptextl Fauanssioazidendldivua
euymdndofuliugis> niouuanmieing
Language Generator tsulvinsivinlusunsulale
w3sud1de MODEL uag DEFINE Tl#> Click OK>
wérszymdslanaludiuves MODEL luntiidng
Mptext tisifn Insfiniliiogszninayadd
ANALYSIS g OUTPUT



58 osans ANIRNUASOY U7t 16 aduil 3

AUYIBU - FUINAN 2554

2 Mplus - Mptext1
File Edit View Mplus Graph ‘Window Help

D@ b BRR| S W] b ] e )] ?

USEVARIASLES ARE cluster x1 x2 x3 y wl w2;
CLUSTER I35 cluster;
BETWEEN ARE wl-w2;

ANALYSIS:
TYPE IS TWOLEVEL;
ESTIMATCR IS MIM;
ITERATICNS = 1000;
CONVERGENCE = 0.000001;

CQUTBUT: SAEMPSTAT RESIDUAL STANDARDIZED CINTERVAL TECHL TECHS TECH4;

SRVEDRTR: Language Generator
RESULTS IS C:\Documents and sevting\Administrator\]

31w

The Mplus language generator does not
produce statements for the MODEL and
DEFINE commands. Complete the input

setup with these commands if necessary.

A 2 §19E1MTANS Syntax FolWd Mptextl waguiineng Language Generator

n13ryseaziiunludiuveyneds
MODEL 1¥unsszydadnualvosninlunaiiaz
nshaed avduiadudsnduififedos
vianudilanmluinavesnuieaneufiagiinisg
Aaeiveya  uardiawhaudilavannissey
Tunaudazlunaliidladoudlunaiiddeauls
Aasgannsassydydnuellieacgntls wdwn

M99 2

futhswaziBoaunssyludiures MODEL lny
MnsRunswagdgaunsnasluniifig Syntax
s¥1mI19YAAIES ANALYSIS fu OUTPUT lng
annsavaudilandnnindesdulunisssy
Tunaléannmss 3 Jeiegnagamddlumineiig
Syntax fiouuaznaInIsseylunaiianuuze
P31 2 ol

Aaee19yaA1aInauuazain1sszylunalundinie Syntax

FegaynAduLlowiy

Areg1sgardanainisseyluea

TITLE: MplusMultilevel

DATA:
FILE IS “D:\MplusMultilevel.dat”;

VARIABLE:
NAMES ARE cluster xl1 x2 x3 y wl w2;
USEVARIABLES ARE cluster xl1 x2 x3 y wl w2;
CLUSTER IS cluster;
BETWEEN ARE wl-w2;
WITHIN ARE x1-x3;

ANALYSIS:
TYPE IS TWOLEVEL RANDOM;
ESTIMATOR IS MLR;
ITERATIONS = 1000;
CONVERGENCE = 0.000001;

OUTPUT :
SAMPSTAT RESIDUAL STANDARDIZED;

SAVEDATA:
RESULTS IS D:\MplusMultilevel.Mptextl;

TITLE: MplusMultilevel

DATA:
FILE IS “D:\MplusMultilevel.dat”;

VARIABLE :
NAMES ARE cluster xl x2 x3 y wl w2;
USEVARIABLES ARE cluster xl1 x2 x3 y wl w2;
CLUSTER IS cluster;
BETWEEN ARE wl-w2;
WITHIN ARE x1-x3;

ANALYSIS:
TYPE IS TWOLEVEL RANDOM;
ESTIMATOR IS MLR;
ITERATIONS = 1000;
CONVERGENCE = 0.000001;

MODEL:
SWITHINS
sl | y ON x1;

s2 | y ON x2;

s3 | y ON x3;
$BETWEENS%

y sl s2 s3 ON wl;
y sl s2 s3 ON w2;

OUTPUT :
SAMPSTAT RESIDUAL STANDARDIZED;

SAVEDATA:
RESULTS IS D:\MplusMultilevel.Mptextl;
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10 lefiusiseavideaunsnlundidig
Syntax L@5auda Aaun1sIAsiginaliduiin
wiAe Syntax filuy File> Save as TUsunsuae
wansdelald Mptextl urnana Mplus input
documents (*.inp) 1% Click> save lwalu drive i
FDIN1S
11 Jinsiesinalaons Click 7y

deydnwal ALl >Save Changes to Mptext1?
Click Yes TUSUATNALLAAINANITILATIE LAY
NUIM19 Mptextl.out> Tufinniia1awanis
AN Ly File> save as Tidlu drive figoans

(ﬂ‘\SS:LﬂUIOﬂ (Model) h

yaadsdmsunsseuliea  Tdvannis

1319 3
syanwaluaznisszyluna

wasn1w Mplus Tidunnluwa vien1suas
anlunaliifuniew) Mplus Wwes ilesann
TUsunsu Mplus ldaunsananmlunalalagnss
wiloufulusunsy LISREL, AMOS  #i3alusunsudug
Feufidereshnsuasnluealmdudoydnual
frenw Mplus Fawdnnisuuasninluealndu
Faudnwaliien1e Mplus anunsaldedamdnls
el (1) Factor 19éds BY (Measure by) Tun1ssey
Tuna Tnsdeduusiegdrendicmds By 1Ju
Factor dufuusiiogdrands BY Aeduusiiiu
93AUsENOUYBY Factor Weuidouseiduiiisgn
AsAdlauny Factor Analysis (2) Regression 14
& ON szyluea Tasudsiiegtrantieds ON
Aosuusnu Fsazeglusiumisingnas dammuys
faszazogudadnds ON azaglushumisinegnas
(3) Correlation ldF1ds WITH szyluiaa Tagsey
Fruustramuasndards WITH Sefidnuasdu
WulAeifignasidonseninsdinys Jauanisne
azLdARINITIN 3

F1 BY Ul U2 U3;

« Factor l9@nds BY

F1 BY X1 X2 X3;

- Factor 14#1&3 BY (Measure by) | « Regression 19#ds ON

MODEL:
MODEL: Y1 ON X1 X3;
Y2 ON Y1 X2 X3;

. Correlation 14@&s WITH

MODEL:
Y1 ON X1 X2 X3;
X1 WITH X2;

MODEL:
F1 BY X1 X2 X3;
X1 WITH X2;

Y2

uonnifddyanvouy

Tunsseylumaiiiudy wu dydnuel :
| Wszymnuduluaumsannssusiag MODEL:
naulusediun 1 Qaddnansgnas) lag 'y ON
o o vy wow o e s X;
Maleuiisnes s Htamhdyanvel | Y MODEL:
wazaumen1ssEylinaUun s1 |y ONx1;

s2 |y ON x2;
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WaauN1slATIEImIEAU (Multilevel Structural
Equation Models) lusunsa Mplus fiffnegn1ngegn
asaitnsivilunadangnild uenaintuds
ansaieneiadfitugilunuidelinseunauly
waludiuveslunaannislaseasie (Structural
Equation Models) uwazluinaidianndy
(Hierarchical Linear Modeling) Angninves
TWsunsu Mplus Sdnvaeilannuaninsadases

A1519 4
fa9g19n15 s Izilunalag (Single Model)

Foyamsadindugsldiiounnlinea  Asounquitily
Uszamlananien (Single Model) wazlunaiiilu
wysEAU (Multilevel Model) Fsuanafnagnenns
APTBRUNABAIAITIN 4 LAZAITN 5
Tuwnasiien (Single Model) TUsunsY
Mplus Sidneninaunsadnszilumaiemiolu
maﬂ"ﬂﬂmaaﬁﬁ%u@ﬂmm%ﬁﬂlﬁ&u’aLwi Regression
Analysis, Path Analysis, Exploratory Factor
Analysis (EFA), Confirmatory Factor Analysis
(CFA), Structural Equation Modeling (SEM),
Latent Growth Model, Survival Analysis Wudu
Fauansfegansinsziudiaadmnse 4

A153AIEN (Analysis)

Amluaa nsszuluea (Model)

Linear Regression Analysis

MODEL:
y1 ON x1 x2 x3;

Path Analysis with Continuous Depen-
dent Variables

MODEL:
y1y2 ON x1 x2 x3;
y3 ON y1 y2 x2;

CFA with Continuous Factor Indicators

MODEL:
f1 BY y1-y3;
f2 BY y4-y6;

MODEL:

Second-Order Factor Analysis

'} I '} 4 '} '} I L1
50 [ I sl

f1 BY yl-y3;
f2 BY y4-y6;
f3 BY y7-y9;
fa BY f1-f3;

SEM with Continuous Factor Indicators

TN S S S MODEL:
G Eobala) | ey yiys
f2 BY yd-y6;
f3 BY y7-y9;
fd BY y10-y12;
fa ON f3;
f3 ON f1 f2;
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lutpanysgiu (Multilevel Model)
TUsunsu Mplus fdfngainaiunsaitasigiluna
aun15lAssadanyszAu (Multilevel Structural
Equation Models) suusznousisadnseluiie
Multilevel Regression Analysis, Multilevel Path
Analysis, Multilevel Factor Analysis, Multilevel
SEM Full Model, Multilevel Growth Modeling,
Multilevel Latent Class Analysis, Multilevel
Latent Transition Analysis gz Multilevel
Growth Mixture Modeling lutnanyszau
Uszneudelananisinseilusedud 1 wdesedu

f1919 5

98018 (Micro Level) 39azuanineazidunvosly
waliludiuaes % WITHIN % wagluinanis
nzilussudl 2 wessiuunnin (Macro Level)
Jruanisieazidenuealuinaliludiuees
% BETWEEN % wenainiursluinasiadedld
dyanwalniednvauzlanzveaazlueg WU 919
lidyanwal @ ununs Fixes a Parameter %39
U14l1LAa819985 MODEL g2: %WITHIN% \Jusu
Fasoludazfuiognimsimsyiundunavesty
WMANYTEAU FrrzuanioaziBondmisng 5

f29619n1534A 512 lAaNY 52AU (Multilevel Model)

NTILATIEN (Analysis) nmluea

n33zyluaa (Model)

Two-level Regression
Analysis for a continuous

Dependent Variable with a

%WITHIN%

Random Slope n \°
©

BETWEEN y WlTH S,

MODEL:

s|yONx;
%BETWEEN%
y s ON w;

MODEL:
%WITHIN%
s1]y ON x1;

s2 | y ON x2;
%BETWEEN%
y s1 52 ON wl-wd,

Two-level Path Analysis
with a continuous, a

Categorical, and a

MODEL:
%WITHIN%
y ON x;

Cluster-Level Observation

Dependent Variable Y

uONYy x;
%BETWEEN%
u uUONYyzw;
y ON w;

z ON w;

y WITH z

BETWEEN
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M1519 5 (AD)

Two-level Path Analysis
with continuous
Dependent Variable and
Random Slopes

MODEL:
%WITHIN%

s2 | y2 ON y1;

y2 ON x2;

s1 |yl ONx2

y1l ON x1
%BETWEEN%
yly2sls2 ONw;

Two-level CFA With
Continuous Factor
Indicators and covariates

BETWEEN

MODEL:
%WITHIN%
fw BY yl-yd,
fw ON x1 x2;
%BETWEEN%
fb BY y1-y4;
y1-y4@0;

fb ON w;

Two-level CFA With
Continuous Factor
Indicators, covariates, and
Random Slopes

WITHIN

BETWEEN

MODEL:
%WITHIN%

fw BY yl-yd;
s1|fw ON x1;
s2 | fw ON x2;
%BETWEEN%
fb BY y1-y4;
ylyd @ 0;

fb s1 s2 ON w;

Two-level Multiple Group
CFA with Continuous
Factor Indicators

MODEL:

%WITHIN%

fwl BY yl1-y3;

fw2 BY y4 y6;
%BETWEEN%

fbl BY yl-y3;

fb2 BY y4 y6,

MODEL ¢2: %WITHIN%
fwl BY y2-y3;

fw2 BY y5 -y6;

Two-level SEM with
Continuous Factor
Indicators and a Random
Slope for a Factor

WITHIN

BETWEEN

MODEL:
%WITHIN%
fw BY yl-yd,
s |y5 ON fw;
%BETWEEN%
fb BY y1-y4;
ylyd @ 0;
y5 s ON fb w;
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TUsunsu Mplus Slgmusiufianssaiamnla
wan1swszililulueaieddulanansidele
96198967 Inen 151 1019AwNYeINTTIATIEluAa
aun19lAT9aine (Structural Equation Models)
WAZIALAUTBINITIATIERNNITEAY (Multilevel
Analysis) 3nUsvaudimeiu agnslsinulunalu
M3 4 waznsns 5 uifisaamzundunaiiies
THnsredtdaemluvini Sednenmese ves
TUsunsu Mplus Salqaiduilanunsaldiiases
faulsdauszian (Categorical) wioluLnanas
(Mixed Model) v3elannaduq Sndwuauann e
aulaannsodnundeyaifisiinliandiegialun
an15itasesilaell wiesieazidualugile
TWsunsu Mplus User’s Guide 3efifagnaninly
wasarn1sszylinalilifinwiuinndi 150 feg
Fefideanansaidentihuuszendliliaonadesiu
Toyanuidelaegnsazain

wadadisdvlunsiasizideyasie
TUsunsu Mplus

(1) MsdanIeudeya FuUs Grouping
waznseRIwls Cluster noun1sulasinddayaly
Jun1wn ASCIl w3alnd dat awsiaa Sort Joyald
Fosaduaindesluunneu Tneluydsly
lUswnsu SPSS 2Ly Data>Sort Cases...>lien
srnslaludos Sort by:>Amuniden ®@Ascending
(Sgeantdesluuin) >OK

(2) Mmybaszilumanysziu ludmves
% WITHIN % wangfiasngasidenluinaluseiu
1 n3e3edulaniIa (Micro Level) d@3uves
% BETWEEN % wunefissgazidenlauwnalunis
AATIENTEAU 2 vFeTEAULNNAIA (Macro Level)
waziflesanauvdnadimunsiinnesiteyaluluina
wiszau  muusdunalaluszau BETWEEN 1Juen
ldsveaiiuUssziu WITHIN 3sliaunsaialé
Tnomsa dafudsdoduiuusuds Seazuansiauus
Hudgdnwalenay

(3) Msszydmdslunisinsisilinany
seU (Multilevel Model) Tugnddsszyiiouazain
fudsiildlunsiiasiest (VARIABLE) sfauvslafieg
73 2 seiulddosthunseyludiuees WITHIN uaz
w30 BETWEEN

(4) My Window Wledaansadumiiising
Syntax (W& .inp) 1Wuntieng Output (lwd .out)

(5) Tun1shasigideya  viensdliie
Warning lUsunsuldanunsaunaninanisiiasizila
TivinisnmaeuuagRinsandymiiieduanua
MR (Output) uaglivinisudledgmiiin
u nwtieng Syntax videlniduwana inp uia

vin1sds Run Tvadlae Click Auydaydnwal AL
wazdnran1sTiaszidanadym Warning Alsk
nsudluiag Run I%ﬁnﬂﬂ%ﬂ qunszitalsunsy
annsauannaniaseill seluiifudiogng
Warning Tulusunsy Mplus 17y
*** ERROR in MODEL command
To declare random effect variables,
TYPE = RANDOM must be specified
in the ANALYSIS command.
lunsdliifesszy RANDOM wdsUszian
ASIATIEI TYPE IS TWOLEVEL RANDOM,;
*** ERROR
Invalid symbol in data file:
“?” at record #: 60, field #: 1
Tunsdiillnddoyaussind 60 fdadnwal
? fosunlusgasidunlulrateyalvignies
*** WARNING in ANALYSIS command
Estimator MLM is not allowed with
TYPE=TWOLEVEL.
Default will be used.
Tunsdliin1siiasnzyh TWOLEVEL
anunsaUszanaATlEaes MLM e1awWdeuduis
MLR;
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[

(6) T¥duanwal * wnun1s Frees a

Qan
Parameter ladgya

nenl @ wWNUN1S Fixes a
Parameter d@1un15USuluAaNIlN1SILATIER
93AUsENaUWIBUEY (Confirmatory Factor
Analysis) %38n153tAS1EAlULARANN1TIATIES9
(Structural Equation Models) anansaldsda with
1 x3 with x1

(7) Tednfnvedluswnsy Mplus Version
Demo @111503AT IR UIIUAaanT I 6
fals  muusdaselaldiiu 2 duds  waduys
Tusgau BETWEEN laiiiu 2 fuus

(8) Tusunsu Mplus Aildvansgndas
gonuuuL e Run Tu Window Vista 3slalanunse

Run 18lu Window XP axdudiniosneufinmnes
i XP vsedu  anansaserniiuansdaeses
Ju 2 madendewdless Run TWsunsufidendn
19 Window Vista

(9) yarndslunsiiasizyideya (ANALYSIS)
38 UszuuAINITmes (ESTIMATOR) Tilden
ae3s lawn ML MLM MLMV MLR MLF MUML
WLS WLSM WLLSMV GLS wag ULS

(10) uaﬂmﬂﬁiwamé‘aﬂLwiazsqmﬁwé’a
(Command) afin1aidon (Option) Bu9 Fagfide
annsadnwdifsldangiovestusunsa Mplus
User’s Guide @au1sana1iluan (Download) ¢
WIMeBumesiin (Intemet)

(IQﬂﬁ‘]Sé”l\E—N—
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