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Workshop Overview 
10-11:15am ς Background to latent class analysis  

 
11:15-11:30 ς Coffee Break 

 
11:30-12:30 ς Estimating LC models in Mplus: Guidelines 

and Examples 
 

12:30-1:30 ς Lunch 
 

1:30-2:30 ς  Practical 
 

2:30-2:45 ς Coffee Break 
 

2:45-4:00 ς  More flexible LC models 
 



Some useful references  

ÅMcCutcheon, A. C. (1987). Latent class 
analysis. Beverly Hills, CA: Sage.  

ïόΨAnyone with a good practical knowledge of 
algebra should have little difficulty reading this 
monographΩΗύ 

 



Some useful references  
ÅMuthén & Muthén (2009).  Categorical Latent Variable 

Modeling Using Mplus: Cross-Sectional Data  
(http:// www.statmodel.com/download/Topic%205.pdf) 
 

ÅMuthén, B. (2001). Latent variable mixture modeling. In G. A. 
Marcoulides & R. E. Schumacker (eds.), New Developments 
and Techniques in Structural Equation Modeling (pp. 1-33).  
Lawrence Erlbaum Associates. 
 

ÅUebersax, J. (2009). A Practical Guide to Conditional 
Dependence in Latent Class Models.  Retrieved from 
http:// www.john-uebersax.com/stat/condep.htm 
 

ÅCollins, L.M. & Lanza, S.T. (2010). Latent class and latent 
transition analysis for the social, behavioral, and health 
sciences. New York: Wiley. 
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Some useful references (applied) 

Å Hagenaars, J.A. & McCutcheon, A.L. (2002).  Applied Latent Class 
Analysis.  Cambridge University Press.   
 

Å Breslau, N., Reboussin, B.A. et al. (2005). The Structure of 
Posttraumatic Stress Disorder: latent class analysis in 2 community 
samples.  Archives of General Psychiatry, 62, 1343-1351. 
 

Å Reboussin, B.A., Ip, E.H., & Wolfson, M. (2008). Locally dependent 
latent class models with covariates: an application to under-age 
drinking in the USA. Journal of the Royal Statistical Society: Series A 
(Statistics in Society), 171, 877-897.   
 

ÅWeich, S. McBride, O., Hussey, D. et al. (2011). Latent class analysis of 
co-morbidity in the Adult Psychiatric Morbidity Survey in England 2007: 
implications for DSM-5 and ICD-11.  Psychological Medicine, 41, 2201-
2212.    



Some useful online resources 

Å.ŜƴƎǘ aǳǘƘŞƴΩǎ ¦/[! ƘƻƳŜǇŀƎŜ όƭƻǘǎ ƻŦ 
papers available to download for free): 
http://pages.gseis.ucla.edu/faculty/muthen/f
ull_paper_list.htm 

 

ÅStatistical Computing Seminars from UCLA 
Academic Technology Services: 
http://www.ats.ucla.edu/stat/mplus/seminars
/lca/default.htm 
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Some useful training courses  
(beyond this workshop) 

 



Some useful training courses  
(beyond this workshop) 

 



Introduction 

The logic of latent variables 



Religious commitment 



Happiness and Wellbeing 



Alcohol use disorder 



Basic orientation 

ÅBelief: observed indicators are caused by an 
unobserved, or latent, variable of interest 

 

ÅCovariation among the observed indicators is 
expected 

 

ÅStudy the patterns of interrelationships 
among the observed indicators to understand 
and characterise the underlying latent variable 



Early work on latent variables 

ÅUsed factor analysis ς continuous latent 
variables (generally continuous observed 
indicators) 

 

ÅFactor analysis reduces many observed 
variables to a few latent factors 

 

ÅLatent class analysis (LCA) is a method for 
studying categorically scored variables that is 
comparable to factor analysis 



What is LCA? 

ÅAllows researchers to empirically identify 
discrete latent variables from two or more 
discrete observed variables (Green, 1951) 

 

ÅGoal - To group individuals into categories, 
each one of which contains individuals 
who are similar to each other and 
different from individuals in other 
categories (Muthén & Muthén, 2000). 
 

 



Example (Adapted from McCutcheon, 1987) 

ÅThe Irish Contraception and Crisis Pregnancy 
survey (ICCP) is a national survey conducted in 
the Republic of Ireland in 2003 (replicated in 
2010) ς www.crisispregnancy.ie 

 

ÅSurvey of knowledge, attitudes, and behaviour 
in relation to contraception, sexual health, 
and pregnancy   

http://www.crisispregnancy.ie/


Cross-tabulation of attitudes towards 
contraception - observed 

  Variable B:  ά/arrying 

condoms while not in a 

relationship, gives the 

message that you are 

ΨŜŀǎȅΩ ƻǊ ƭƻƻƪƛƴƎ ŦƻǊ ǎŜȄέ 

Totals 

Variable !Υ άFind it 

difficult to talk to a 

sexual partner about 

contraceptionέ 

+ (Agree) - (Disagree)   

+ (Agree) 95 (A) 55 (B) 150 (A+B) 

- (Disagree) 70 (C) 80 (D) 150 (C+D) 

  165 (A+C) 135 (B+D) 300  (A+B+C+D=N) 



Cross-tabulation of attitudes towards 
contraception - expected 

  Variable B:  ά/arrying condoms 

while not in a relationship, gives the 

ƳŜǎǎŀƎŜ ǘƘŀǘ ȅƻǳ ŀǊŜ ΨŜŀǎȅΩ ƻǊ 

looking for sexέ 

Totals 

±ŀǊƛŀōƭŜ !Υ άFind it 

difficult to talk to a 

sexual partner about 

contraceptionέ 

+ (Agree) - (Disagree)   

+ (Agree) (165x150)/300 (135x150)/300  150 

- (Disagree) (165x150)/300 (135x150)/300 150 

  165 135  300   



… ρȢψωςẗσςρẗψωςẗσς 

… ψẗτςὴ πȢπρ 

Calculating ̝ ч ς  
contraception attitudes example 

…
ωυψςẗυ

ψςẗυ

υυφχẗυ

φχȢυ

χπψςẗυ

ψςẗυ

ψπφχȢυ

φχẗυ
 

˔чВ  





What does this result mean? 

ÅThese attitudes towards 
contraception are related 
(i.e. not independent) 

 

 



Interpretations of relationships 
between two or more variables 

 

ÅCausality 

 

 

ÅSymmetrical relationships 

ïAlternative indicators of same concept 

ïtŀǊǘǎ ƻŦ ŀ ŎƻƳƳƻƴ ΨǎȅǎǘŜƳΩ 

ïFortuitous  



Interpretations of relationships 
between two or more variables 

Variable A Variable B 

Variable C 



Local independence as a concept 
High Conservatism ς 
Ψ/ƻƴǎŜǊǾŀǘƛǾŜΩ 

Low Conservatism-  

Ψbƻƴ-/ƻƴǎŜǊǾŀǘƛǾŜΩ 

!ǘ ŜŀŎƘ ƭŜǾŜƭ ƻŦ ±ŀǊƛŀōƭŜ / όΨ/ƻƴǎŜǊǾŀǘƛǎƳΩύΣ ǾŀǊƛŀōƭŜǎ ! 
and B are independent of one another (˔ч = 0.0) 



Local independence 

ÅLocal independence ς when the relationship 
observed among a set of variables are found 
to be zero within the categories of some other 
variable (Lazarsfeld & Henry, 1968).   

 

ÅYŜȅ ŎƻƴŎŜǇǘ ƛƴ [/!Σ ōǳǘ ŀ ǎǘǊƛŎǘ ƻƴŜΗ  ό²ŜΩƭƭ 
return to this issue later). 



The formal latent class (LC) model 

ÅIn the example, we measured a variable (C) 
that explains the symmetrical relationship 
between A and B 

 

ÅIn reality, however, we are not so fortunate as 
to have measured that variable!! 

 

ÅObject of LC model: to define a latent variable 
ς specifically, a set of classes ς within which 
the manifest variables are locally independent 

 

 



The Latent Class Model 

(Source: Muthén & Muthén, 1998-2010)  

E.g. Alcohol 
use disorder 

e.g. Tolerance 



Model parameters 

There are two fundamental quantities in LCA 
(Goodman, 1974) 

 

1. Latent class probabilities 

 

2. Conditional probabilities for each class 

 



Latent class probabilities (“ ) 

ÅDescribe distribution of classes of the latent 
variable (X) within which the observed 
measures are (locally) independent of one 
another. 

 

ïNumber of classes (T) 

ïRelative sizes of the classes 

 



Conditional probabilities 

ÅComparable to factor loadings in factor 
analysis 

 

ÅRepresent the probability of an individual in a 
given class of the latent variable being at a 
particular level of the observed variables 

 

 



Conditional probability 

ÅRecall our contraception/Conservatism 
example: Variables A and B were independent 
of one another conditional on Variable C 

 

Å[ŜǘΩǎ ǿƻǊƪ ƻǳǘ Ƙƻǿ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ 
conditional probabilities by hand  (even 
though Mplus will do this for you!)  



Example 
High Conservatism ς 
Ψ/ƻƴǎŜǊǾŀǘƛǾŜΩ 

Low Conservatism-  

Ψbƻƴ-/ƻƴǎŜǊǾŀǘƛǾŜΩ 



Conditional probability 
ÅWhat is the probability that a conservative 

respondent agrees that: 
ïΨFind it difficult to talk to sexual partner about 

contraceptionΩ ό±ŀǊƛŀōƭŜ !ύ 

 

Can be expressed using this equation: 

 

ὖ 
Ӷ
 

 

where ὖ = Sample probability 

ὃӶὅ = Respondent is at level 1 of Variable A (i.e. Agree) and 
level 1 of Variable C (i.e. Conservative) 



Conditional probability 

High Conservatism ς 
Ψ/ƻƴǎŜǊǾŀǘƛǾŜΩ 

Calculate conditional probability 

ὖ 
Ӷ
 = 100/150 = 0.667 

The probability that a conservative respondent agrees that it is 
ά5ƛŦŦƛŎǳƭǘ ǘƻ ǘŀƭƪ ǘƻ ǎŜȄǳŀƭ ǇŀǊǘƴŜǊ ŀōƻǳǘ ŎƻƴǘǊŀŎŜǇǘƛƻƴέ ƛǎ лΦсст 
 



Conditional probability 
ÅWhat is the probability that a conservative 

respondent agrees that: 
ïά/ŀǊǊȅƛƴƎ ŎƻƴŘƻƳǎ ƎƛǾŜǎ ǘƘŜ ƳŜǎǎŀƎŜ ȅƻǳ ŀǊŜ ΨŜŀǎȅΩέ 

(Variable B) 

 

Can be expressed using this equation: 

 

ὖ  
 

where ὖ = Probabilities are sample estimates 

ὄὅ = Respondent is at level 1 of Variable B (i.e. Agree) and 
level 1 of Variable C (i.e. Conservative) 



Conditional probability 
High Conservatism ς 
Ψ/ƻƴǎŜǊǾŀǘƛǾŜΩ 

Calculate conditional probability 

ὖ  = 120/150 = 0.800 

The probability that a conservative respondent agrees that 
ά/ŀǊǊȅƛƴƎ condoms gives the message you are ΨŜŀǎȅΩέ ƛǎ лΦулл 
 



Conditional probability 
ÅWhat is the probability that a non-conservative 

respondent agrees that: 
ïΨFind it difficult to talk to sexual partner about 

contraceptionΩ ό±ŀǊƛŀōƭŜ !ύ 

 

Can be expressed using this equation: 

 

ὖ 
Ӷ
 

 

where ὖ = Probabilities are sample estimates 

ὃӶὅ = Respondent is at level 1 of Variable A (i.e. Agree) and 
level 2 of Variable C (i.e. Non-Conservative) 



Conditional probability 

Non-Conservative 

Calculate conditional probability 

ὖ 
Ӷ
 = 50/150 = 0.333 

The probability that a non-conservative respondent agrees that 
ƛǘ ƛǎ ά5ƛŦŦƛŎǳƭǘ ǘƻ ǘŀƭƪ ǘƻ ǎŜȄǳŀƭ ǇŀǊǘƴŜǊ ŀōƻǳǘ ŎƻƴǘǊŀŎŜǇǘƛƻƴέ ƛǎ 
0.333 
 



Conditional probability 

ÅWhat is the probability that a non-conservative 
respondent agrees that: 

ïάΨ/ŀǊǊȅƛƴƎ ŎƻƴŘƻƳǎ ƎƛǾŜǎ ǘƘŜ ƳŜǎǎŀƎŜ ȅƻǳ ŀǊŜ ΨŜŀǎȅΩέ 

 

Can be expressed using this equation: 

 

ὖ  
 

where ὖ = Probabilities are sample estimates 

ὃӶὅ = Respondent is at level 1 of Variable B (i.e. Agree) and 
level 2 of Variable C (i.e. Non-Conservative) 



Conditional probability 

Non-Conservative 

Calculate conditional probability 

ὖ 
Ӷ
 = 45/150 = 0.300 

The probability that a non-conservative respondent agrees that it 
ƛǎ ά/ŀǊǊȅƛƴƎ ŎƻƴŘƻƳǎ ƎƛǾŜǎ ǘƘŜ ƳŜǎǎŀƎŜ ȅƻǳ ŀǊŜ ΨŜŀǎȅΩέ is 0.300 
 



Conditional probabilities 

ÅNumber of distinct conditional probabilities 
for each observed variable = Number of levels 
measured for that variable 

 
ïEg. If an observed variable has only 2 levels (finds 

it difficult to talk to a partner; does not find it 
difficult to talk to a partner), there will be 2 
associated probabilities: 

 

“
Ӷ
    “

Ӷ
 

 

 
 

 

 

 



Conditional probabilities 

ÅIŜƭǇ ǘƻ ŎƘŀǊŀŎǘŜǊƛǎŜ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ΨǘȅǇŜǎΩ 
defined by each latent class 

 

ÅIndicate whether observations in a given class are 
likely or unlikely to have characteristics of each of 
the observed variables 

 

ÅWithin each of the latent classes (T), the 
conditional probabilities for each of the observed 
variables sum to 1 



The formal latent class (LC) model 

If A and B are (observed) manifest variables 
(indexed by i and j) 

ïEg: If ! ƛǎ ǊŜǎǇƻƴŘŜƴǘΩǎ ǊŜƭƛƎƛƻǳǎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǿƛǘƘΣ 
1=Protestant, 2=Catholic, 3=Jewish, 4=Other, 
5=None; (i.e. i=5), then !  represents the Catholics 

 

LŦ · ƛǎ ǘƘŜ ƭŀǘŜƴǘ ǾŀǊƛŀōƭŜ όΨ±ŀǊƛŀōƭŜ /Ωύ 

If T is the number of latent classes (levels) 

If ̄  ƛǎ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ όǿƘŜƴ Ψ±ŀǊƛŀōƭŜ /Ω ƛǎ ƭŀǘŜƴǘύ 

 
 

 

 

 



The formal latent class (LC) model 

Then the formal LC model can be expressed as: 

“ “
Ӷ
“ “  

 

(the last equation in this workshop!) 





Estimating LC models in Mplus 

Guidelines and Examples 



Example: Alcohol Experiences 

Å2 billion alcohol users worldwide; 76.3 million are 
diagnosable with alcohol use disorders (WHO, 
2004) 
 
ÅAUD are associated with a variety of medical, 

social, and legal consequences 
 
Å$185 billion ς cost to the US economy (Li et al., 

2004) 
 
Å2001-2002 NESARC (USA): Large survey focusing 

on alcohol use and associated disorders  



Alcohol Experiences 

Code In the last 12 months, ŘƛŘ ȅƻǳΧ 

 

S2BQ1B1 Find usual # of drinks had less effect than before 

S2BQ1B3 Drink equivalent of a 1/5 bottle of liquor in one day  

S2BQ1B6 Try unsuccessfully to stop/cut down on drinking more than once  

S2BQ1B8 Have period when kept drinking longer than intended  

S2BQ1B9B Shake when effects of alcohol were wearing off 

S2BQ1B9C Feel anxious or nervous when effects of alcohol were wearing off 

S2BQ1B9D Have nausea when effects of alcohol were wearing off 

S2BQ1B9F Sweat/heart beat fast when effects of alcohol were wearing off 

S2BQ1B10 Drink or use medicine/drugs (other than aspirin) to get over bad aftereffects of drinking  

S2BQ1B13 Spent a lot of time being sick/getting over bad effects of drinking 

S2BQ1B15 Give up or cut down pleasurable activities to drink  

S2BQ1B16 Continue to drink even though depressed/uninterested/suspicious of others 

S2BQ1B19 Have period when drinking interfered with taking care of home or family 

S2BQ1B20 Have job/school troubles because of drinking  

S2BQ1B24 Get in situations that increased chances of getting hurt while drinking 

S2BQ1B25 Continue to drink despite causing trouble with family or friends 

S2BQ1B26 Get into physical fights when or right after drinking 

S2BQ1B27 Get arrested or have other legal problems because of drinking  



¢ƘƛƴƎǎ ǘƻ ǘƘƛƴƪ ŀōƻǳǘΧ 

ÅBefore running any analysis in Mplus, there 
are several things to think about: 

 

ïSample size 

ïResponse patterns/Sparseness 

ïModel identification 

ïTheory 

 



Sample size  

ÅFor EFA or CFA: 

ïΨThe bigger the better!Ω 

ï10-20 cases for each variable  

ï{ŀƳǇƭŜ ǎƛȊŜ ƻŦ җ млл ƛǎ ǊŜǉǳƛǊŜŘ 

 

 

 

ÅLatent class models are case sensitive (i.e. 
they require relatively large sample sizes but 
ƎŜƴŜǊŀƭ ǊǳƭŜǎ ƻŦ ǘƘǳƳō ŘƻƴΩǘ ǊŜŀƭƭȅ ŜȄƛǎǘύ 



Sparseness 

ÅSparseness: Many sampling zeros in dataset 

 

ÅDifference between sampling and structural zeros 

 

ÅSparseness leads to difficulties in model 
evaluation 

 

ÅImportance of response patterns 



Model identification 

ÅIdentifiability: the degree to which there is 
sufficient information in the sample 
observations to estimate the parameters in a 
proposed model (McCutcheon, 1987). 

 

ÅMplus will tell you if your model is not 
identified!  



Theory 

ÅDSM-IV: 2 mutually exclusive alcohol use 
disorders (abuse, dependence) 

 

ÅAlcohol dependence syndrome (ADS; Edwards 
& Gross, 1976) 

 

ÅDSM-рΥ ŀŘŘƛŎǘƛƻƴ ǎŜǾŜǊƛǘȅ όΨŀƭŎƻƘƻƭ ǳǎŜ 
ŘƛǎƻǊŘŜǊΩύ 

 



bƻǿ ǿŜΩǊŜ ǊŜŀŘȅ ǘƻΧ 

ÅLearn how to prepare an SPSS data file for 
analysis in Mplus 

 

ÅExplore the different functions of the main 
commands and subcommands used in Mplus 
input syntax 

 

ÅUnderstand the specific sections in the Mplus 
output file 



ÅMost 
researchers 
prepare their 
data file in SPSS 
first, prior to 
using Mplus 
 
ÅYou can re-

structure data in 
Mplus ς can be 
complicated! 
 
ÅGo with what 

you know best J 

1. Prepare data file in SPSS 



2. Saving the data as a tab delimited file (.DAT file) 

ÅClick on the 
ΨCƛƭŜΩ ǘŀō ƛƴ 
the Data View 
window 
 
ÅClick on the 
Ψ{ŀǾŜ !ǎΩ ǎǳō-
menu 
 
ÅThis will open 

the dialogue 
box 



3. Give the .DAT file a (short) name 

ÅUnder the 
Ψ{ŀǾŜ !ǎ ¢ȅǇŜΩ 
command, 
change the 
file type from 
.SAV (SPSS 
data file) to a 
.DAT (Tab 
delimited) file 

 



4. Make sure to uncheck the  
Ψ²ǊƛǘŜ ǾŀǊƛŀōƭŜ ƴŀƳŜǎ ǘƻ ǎǇǊŜŀŘǎƘŜŜǘ ōƻȄΩ 



5. Check SPSS output to ensure file conversion is correct 



6. Check the format of the .DAT file using Wordpad 
 

(Mplus will be sure to tell you if there are any errors!) 



7. Open Mplus  



Some general notes for writing Mplus 
syntax 

ÅAny text in Mplus input that is preceded by ! will turn to 
GREEN text and will not be read by Mplus as an input 
command/subcommand.   

 
ÅThis feature to useful for writing notes for yourself about 

the analysis you are conducting etc.   
 

ÅThis feature can also be used to exclude certain pieces of 
syntax you may not want Mplus to include (examples will 
be shown during this workshop).   
 

ÅEvery single line of text that you do not want to include as 
an input instruction must be preceded by an !     



The Mplus Input Commands 
ÅMplus has several command headings that, when typed into an 

input file and followed by a colon (:), will turn BLUE automatically. 
 

Å The main command headings are: TITLE, DATA, VARIABLES, 
ANALYSIS, MODEL, SAVEDATA, OUTPUT, and PLOT. 
 

ÅMplus recognises these commands as key elements of the input to 
run the programme. 
 

ÅGenerally, all of these command headings are used when running a 
latent class model. 
 

ÅMany of the command headings have subcommands, which are 
used to tell Mplus exactly how to run the model you are specifying.   
 



TITLE and DATA 

TITLE: Optional 
 
DATA: Provides information about the data that is to be analysed 



VARIABLE 

VARIABLE: provides information about the variables in the data file to be analysed 



ANALYSIS and MODEL 

ANALYSIS: describes the technical details of the analysis including 
the type of analysis and the statistical estimator 
 
MODEL: describes the model to be estimated. 



SAVEDATA, OUTPUT, and PLOT  

SAVEDATA: Used to save the analysis data, auxiliary variables, and a variety of  
     analysis results 
 
OUTPUT: Optional 
 
PLOT: Optional  



8. Opening an Mplus Input File 

ÅUnder the 
ΨCƛƭŜΩ ǘŀō: 

 
a) Click ΨbŜǿΩ ƛŦ 

you want to 
create a new 
syntax file 
 

b) /ƭƛŎƪ ΨhǇŜƴΩ ƛŦ 
you want to 
open a saved 
syntax file 



9. Opening an existing Mplus Input File 

ÅMplus will 
open an Input 
file as the 
default 
 
ÅIf you want to 

view an 
output or 
graphic file, 
change the 
ΨCƛƭŜǎ ƻŦ ǘȅǇŜΩ 
option  



10. Minimized view of Mplus Input file 



11. Maximized view of Mplus Input file (part 1) 



12. Maximized view of Mplus Input file (part 2) 



Estimating latent class models 

ÅA one-class model - ǘƘŜ ΨŎƻƳǇƭŜǘŜ ƛƴŘŜǇŜƴŘŜƴŎŜΩ 
test 

 

ÅIf a one-class model is a good fit: the observed 
variables are not interrelated, and therefore no 
latent variable is needed since there is no 
relationship between the manifest variables that 
requires explanation (RARELY happens!) 

 

ÅGenerally 1-6 class models are estimated (maybe 
more!) 







Class Enumeration 
ÅCan be a tricky business!! 

 

ÅParsimonious model 

 

ÅLƴŦƻǊƳŀǘƛƻƴ όΨƎƻƻŘƴŜǎǎ ƻŦ ŦƛǘΩύ ǎǘŀǘƛǎǘƛŎǎ Ŏŀƴ ōŜ 
used to evaluate model fit 

 

ÅTheoretical meaning 

 

ÅStability of model 



Output begins with a copy of 
the input 



Mplus often issues warnings ς  
Some are more serious than others! 

This warning alerts us that there are cases with 
missing data on all of the variables in the analysis (we 
expected this!) 



Repeat of TITLE for analysis 

This tells us we have only 1 group and 6746 cases 
were included in the analysis (Check this is what 
you intended) 

18 dependent variables included in the analysis 

1 categorical latent variable 

These are the survey design variables  



This section of the output 
outlines the procedure Mplus 
used to run the analysis 



This tells you what data file was analysed and the 
format of that file 

This section tells you the proportion and number of 
cases falling into each category of the observed 
variables 



Check to ensure that the best 
loglikelihood value was replicated 



Global maximum 

ÅWhen estimating LC models using ML techniques, 
there are several solutions around which a model can 
converge (local maxima) 

 

ÅOnly one solution is best (global maximum) 

 

ÅIf model converges around a specific local maximum, 
instead of global maximum, the best fitting solution 
can be missed 

 

ÅDifferent sets of random starting values important! 



Check to ensure that the best 
loglikelihood value was replicated 

This just lets you know that the Mplus was 
able to estimate the model you specified 

This section outlines the fit statistics for the model 

Useful for comparing across models 

Information criteria ς generally reported 



Loglikelihood 

ÅThe best solution is the solution with the 
largest loglikelihood  

 

ÅIf the best (highest) loglikelihood value is not 
replicated in at least two final stage solutions 
and preferably more, it is possible that a local 
solution has been reached 

 



Goodness of fit indices 

ÅAkaike Information Criterion (AIC; Akaike, 1974) 

 

ÅBayesian Information Criterion (BIC; Schwartz, 
1978) 

 

ÅSample-size adjusted BIC (SSABIC; Sclove, 1987) 

 

ÅLC model with the smallest values on these three 
statistics is considered to be the best fitting 
model 



This notice is generally common when 
analysing many observed variables 

Generally reported for nested models 



Chi-square test 

ÅMplus will output values for: 

ïLikelihood Ratio Test (L²) 

 

Å L² can be useful particularly  for more hypothesis-
driven models (i.e. confirmatory LCA)  

 

Å Once the number of classes (ʆ) in the latent variable 
(X) has been established, hypotheses about the 
values of the conditional probabilities and latent 
class probabilities can be tested. 

 

 



Start of main output/results for 
latent class model 

Outlines the number of cases in each 
class (should agree) 

Degree of classification accuracy  

Extent to which these counts and proportions 
concur with final class counts depends on 
classification accuracy 



Entropy  

ÅEntropy statistic - ranges from 0 to 1 

 

ÅStandardised summary measure of the 
classification accuracy of placing participants 
into classes based on their model-based 
posterior probabilities.  

 

ÅHigher entropy values reflect better 
classification of individuals (Ramaswany et al., 
1993). 

 



Summary of how well model is 
classifying people into groups 

Detailed model results  

Thresholds ($) ς conditional model estimates based 
on class membership ς can be difficult to interpret! 



Conditional probability that people within LC1 
ŜƴŘƻǊǎŜ ƛǘŜƳ  ΨFind usual # of drinks had 

less effect than beforeô 
 



Conditional probability that people 
ƛƴ [/м ŜƴŘƻǊǎŜ ΨGive up or cut 

down pleasurable activities to 

drinkô 



Conditional probability that people in 
[/н ŜƴŘƻǊǎŜ ΨFeel anxious or 

nervous when effects of alcohol 

were wearing offô 
 



Conditional probability of zero 
for people in LC 2 to endorse- 
ΨHave period when drinking 
interfered with taking care of 
home or familyΩ hw  
ΨHave job/school troubles 
because of drinkingΨ 
 


