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TAMLinodWhid Latent Profile Analysis

HEe=0)  p(c=1)

Z£X{: Muthén, B. (2001). Latent variable mixture modeling. In G. A. Marchoulides & R. E. Schmacker (eds.), New Developments
and Techniques in Structural Equation Modeling (pp. 1-33). Lawrence Erlbaum Associates.
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AU % 3t @%M Latent Profile Awnalysis

B HAS 272 of : 53 ¥ #Hst (B

Rate

—— Low 1 (34.8%) -= Low 2 (30.6%) —— Rising (13.4%)
—o— Declining (16.7%) -4 Chronic (4.5%)

TEAML g 7! végu Latent ?Profile Awnalysis

B =32%0o| &2 (Muthén, 2001)
Summary of Techniques Using Latent Classes
Outcome/ Number of
Indicator Number of Outcomes/ Within-Class
Class Scale Time Points Time Points Variation
LCA Categorical (u) Single Multiple No
LPA Continuous (y) Single Multiple No
LCGA Categorical (u) Multiple Single No
Continuous (y)
LTA Categorical (u) Multiple Multiple No
GMM Continuous (y) Multiple Single Yes
Multiple
GGMM Categorical (u) Multiple Single Yes
Continuous (y) Multiple

LCA — latent class analysis, LPA — latent profile analysis, LCGA — latent class growth analysis,
LTA - latent transition analysis, GMM — growth mixture modeling, GGMM — general growth mixture
modeling.
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TeALErodAd Latent Profile Analysis

o A7ey

o ZMAHZ 24 (Latent Class Analysis)

ul

u2

u3 DATA: FILE IS J.dat;

VARIABLE: NAMES ARE ul-u4;

CLASSES = ¢ (2);
CATEGORICAL = ul-ud;

4 ANALYSIS: TYPE = MIXTURE;

u

Ty groJWhd Latent Profile Analysis

o FHMIZEZOY 2A (Latent Profile Analysis)

yl |-
y2 |-~
y3 |~
DATA: FILE IS [ ].dat;
VARIABLE: NAMES ARE yl-y4;
CLASSES = c (2):
4 ANALYSIS: TYPE = MIXTURE;
y -—




B EXHH J|F : ® HEX|$ (Information Criteria)

AIC (Akaike IC)

BIC (Bayesian IC)

Sample-Size Adjusted BIC
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AU % 3t @%M Latent Profile Awnalysis
B SAA OIE . @ E¥dlw AF
LMRLRT (Lo, Mendell, Rubin Likelihood Ratio Test)(Lo, Mendell, & Rubin, 2001)

BLRT (Bootstrapped Likelihood Ratio Test)(McLachlan & Peel, 2000)
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TEAML g 7! végu Latent ?Profile Awnalysis

B 3HH JE Q@ 27 2

Entropy

- 0~1 el 10| IMEg+8 o 2 2¥
low 0.4

medium 0.6
high 0.8 (Clark, 2010)




D@ FMAS HIE

=
—

B SHH 7|

olg

x|
=

off 2t

Kl

Kr
xr
{0




%;;"”%%4'4 Latent Profile Awnalysis

AN

7
n

0o

%0
i

\
ué

us

/4

u3

X

u2

ui

\

Kl

330Jl4] Latent Profile Analysis

AHZ

7
"

Ul

25 97e

7 B2 (One-step approach)
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Z;zmzﬁwg%m« Latent Profile Analysis

© Global maximaZ2l| o

Loglikelihood Seed Initial Stage Starts
-836.899 902278 21
-836.899 366706 29
-836.899 903420 3
-836.899 unperturbed o]
-836.899 27071 15
-836.899 967237 48
-836.899 462953 7
-836.899 749453 33
-836.899 637345 19
-836.899 3592418 28

THE BEST LOGLIKELIHOOD VALUE HAS BEEN REPLICATED. RERUN WITH AT LEAST TWICE THE
RANDOM STARTS TO CHECK THAT THE BEST LOGLIKELIHOOD IS STILL OBTAINED AND REPLICATED.

TAMLinodWhid Latent Profile Analysis

© Local maximaZ2l o

Loglikelihood Seed Initial Stage Starts
-835.247 902278 21
-837.132 366706 29
-840.786 903420 5
-840.786 unperturbed 0
-840.786 27071 15
-853.684 967237 48
-867.123 462953 7
-890.442 749453 a3
-805.512 637345 19
-956.774 382418 28

WARNING: THE BEST LOGLIKELIHOOD VALUE WAS NOT REPLICATED. THE
SOLUTION MAY NOT BE TRUSTWORTHY DUE TO LOCAL MAXIMA. INCREASE THE
NUMBER OF RANDOM STARTS.




© Local maxima¥ O siZAg (Muthén & Muthén, 1998-2017)

e Default

STARTS = 20 4;
STITERATIONS = 10;

i A e

[STARTS = 100 10;

o 2tHm Kot

STARTS = 100 10;
STITERATIONS = 20:

o 3Hm x|t

[STARTS = 500 100;

AMTRMY 24 HGE=L oA
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7{%\4‘1},1"”%%41} Latent Profile Analysis

© AxZAnt : FHEH > FH
se A= =mplol 4=
N & 20 =]
2ol 2 | Entropy 998 .998 995 986
AIC 43629.3 407225 36409.2 37279.0
AR =S BIC 43878.6 41102.3 36919.6 37920.0
SABIC 43745.2 40899.0 366464 37576.9
Rske: ] bl LMRLRT .000 038 .608 .256
Az BLRT .000 .000 .000 1.000

* LMRLRT®} BLRT:= p#te A A &4,

29

TAMLinodWhid Latent Profile Analysis
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TeALErodAd Latent Profile Analysis

o 97z RE AYI2OiUol £Y

oo BT IF/FEEN K| S0/E82E

qd 0.615 0.732 0.517 0.806

el AolE=7t 2,926 2,762 3,085 2,924

A xR 2,482 2,309 2,681 2,366

o] 2,718 2,601 2,869 2,700

7[=3A 2 2,915 2,746 3,228 2,943

oy Hu Az 2.782 2.870 3.141 2.842

FRARAY 2,821 2,854 3.141 2,935

RRAARL 3.224 3,146 3.394 3,276

Y fsa 2.393 2.292 2.840 2.431

gn | wARH 2483 2.382 2.615 2,389

Z7-2A 3.214 3.065 3.342 3.335

3
TAMLinodWhid Latent Profile Analysis
© ¢RI : YT2MY 28| FFAY
atey e vs TR TEH vs T8 TEH vs T gl vs el _ TER vs Fe e vs Tt
Az HEA Alx HEA} HEA Az HEA A= HERX A EEA
8 0,510 0,439 -0.459 0.250 0.308 0968 | 0369 0585 0.406 1553 | 0192
el AotEz7h 0.160 0.358 0,133 0.223 0.277 0,027 0.296 0.125 0.336 0.098 0,193
O 0,381 0,462 0.050 0,222 0,270 0.431 0.413 0,172 0.438 0,602 | 0175
Gakge] 0.118 0.437 0,132 0.255 0,120 0.309 0.249 0.366 0,002 0,402 0.251 0.197
715 4 -0.815* 0.371 0.184 0.262 -0.066 0.308 1.000 ** | 0.277 0.749 0.318 -0.251 0.183
S FEAAAL | 0873 ¢ 0.426 0.391 0.257 -0.020 0.303 0.482 0.351 -0.893 0.385 0,411 0.183
EEAgEAg | 0.208 0.354 0.095 0.220 0.257 0.256 0113 0,284 0,049 0311 0162 0.147
2uAAAY | 0.210 0.362 0,024 0.235 -0.006 0.274 0.186 0.291 0.204 0.317 0,018 0.161
et 0,073 0,408 1155 * | 0.241 0.308 0.271 1.227 % [ 0.344 0.381 0.361 0.846 * [ 0.146
st | wARMA 0.070 0.363 0.371 0.191 -0.300 0.210 0.301 0.317 -0.230 0.328 0.071 0.107
i 0.064 0.294 -0.067 0.196 0.420 0.264 -0.003 0.233 0.484 0.284 0.487 * 0.198

1. FH=3305F I, Fd=x

i
W
4
T
m
i
N,

#p<.05, *p<01, *+4p<.001

24 A, AdB=Ang e =g/ SRE A

F2.7b e wla Al ghell 9l Fdko] a3 P(reference group) .
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TITLE:

DATA: FILE IS .dat;

VARIABLE: NAMES ARE

USEVARIABLES = __ __

ANAYSIS:

MODEL:

OUTPUT:




TEAML % 1! @%M Latent Profile Analysis

MODEL:

BY short for measured by -- defines latent variables
example: f1 BY y1-y5;

ON short for regressed on -- defines regression relationships
example: f1 ON x1-x9;

@ fixes a parameter at a default value or a specific value
example: y1@ y2@0;

Growth Language Alternative
Intercept only MODEL: MODEL:
i|lyl-yd@l; iBY yl-y4@];
[yl-y4@0 if;
Linear MODEL: MODEL:

is|yl@0y2@1 y3@2 y4@3;

iBY yl-y4@]1;
s BY yl@0 y2@1 y3@2 y4@3;
[yl-y4@0is];

Linear with free | MODEL:

MODEL:

isq|yl@0y2@! y3@2 y4@3;

time scores is|yl@0y2@l y3 y4; iBY yl-y4@1;
sBY yl@0 y2@1 y3 y4;
[yl-yd@0is]:

Quadratic MODEL: MODEL:

1BY yl-y4@1;

s BY yl@0 y2@1 y3@2 y4@3;
qBY yl@0 y2@!1 y3@4 y4@9;
[yl-y4@0isq];

35

AL S ! végu Latent Profile Awnalysis

W =Ry 22 9P B
VARIABLE:

CLASSES = c(4);

AUXILIARY = (R3STEP);

e predictor : R3STEP (Vermunt, 2010; Asparouhov & Muthén, 2012b)

e distal outcome : BCH (Bakk & Vermunt, 2015), DCATEGORICAL (Lanza et al., 2013)

ANALYSIS:
TYPE=MIXTURE;

MODEL:
%OVERALL%

%c#1%

36




OUTPUT: TECH11 TECH14;

SAVEDATA: FILE IS .dat;
SAVE=CPROB;

PLOT: TYPE IS PLOT3;
series is g1-g5 (*);
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