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Introduction

• I will discuss model selection, which involves deciding on the number 
of latent classes

• I will demonstrate how to use the different types of statistics

• I will NOT discuss computation/formulae of these statistics. This is 
done in the next video

• WARNING: You will see that that there is no single answer about the 
number of classes (about which model to select)
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Four types of statistics

• Information criteria (BIC, AIC, AIC3)

• Goodness-of-fit tests  (L-squared, X-squared)
• Including bootstrap p values

• Bivariate residuals (BVRs)

• Likelihood-ratio (-2LLdiff) tests
• Including bootstrap p values
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Information criteria

• Weight model fit (log-likelihood value: LL) and model complexity 
(number of parameters: Npar)

• -2LL + w * Npar

• The model with the lower BIC, AIC or AIC3 is the preferred one

• The different variants differ in the value of “w” 
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Goodness-of-fit tests

• These tests compare the following H0 and H1

H0: the model with C classes

H1: the “saturated” model

• Chi-squared statistic comparing estimated with observed frequencies

• H0 is accepted when p>.05

• In case of sparseness: p-value computed via parametric bootstrap
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Bivariate Residuals (BVRs)

• Goodness-of-fit in two-way tables

• Indicate whether local independence assumption holds

• Indicate whether there are residual dependencies between certain 
pairs of variables

• Rule of thumb: values should be smaller than 3 or 4

• Also: compare them with the BVRs of the 1-class model
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Likelihood-ratio (LR) tests

• These tests compare the following H0 and H1

H0: the model with C classes

H1: the model with C+1 classes

• Statistic is the difference in -2LL between these two models

• But: we cannot use asymptotic/standard p-values 

• Vuong-Lo-Mendell-Rubin p-value for robust LR test

• Better: bootstrap p value
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Example data set: gss82.sav

• General Social Survey 1982, full sample (see Magidson & Vermunt, 2004)

• Evaluation of surveys by respondent (2 questions): purpose & accuracy

• Evaluation of respondent by interviewer (2 questions): understanding & 
cooperation

• I will treated these 4 indicators as nominal 

• Research question: can we distinguish different types of survey 
respondents?
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Latent GOLD set up with Cluster
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Latent GOLD summary table

BIC, BVRs: 3 class model
AIC, AIC3, L2, VLMR: 4 class model

Next video: more details on these statistics 
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Profile output of 3 class model
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