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Latent Class Analysis

——from manifest variables to latent variables
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Related concepts

D)

Manifest?
l

atent? though direct measurement/observation

|

though indirect measurement



Already knew

As for continuous variable

v Describe from 10 aspects

(10 items for math ability) =



Already knew

As for continuous variable

v" Common compound/linear transform
(simple structure)

- loading . Factor 1
® - v (logical reasoning)
LJ S

% I (;urtrwt;agtl_ve
contribution

(10 items for math ability) loading L. Factor 2-

(geometry spatial ability)
LU
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Want to know

As for categorical variable

How about the categorical variable?
&

How to have a cl

Uster of the case?

Latent class analysis(Lazarsfeld, 1950)



Want to know

Latent class analysis(I.LCA)

Latent class analysis —

_—

~—

assumption
parameters

analysis process



Want to know

Conceptualization & assumption

manifest
Factor 1 A
latent
E— X " B
C

Factor 2

\ )
|

continuous variables




Want to know

Conceptualization & assumption

manifest
Cotass1 > ;

B latent

E— X " B

-ﬁ : C
C
D \ Y )
categorical variables




Want to know

Data table

Factor analysis

Iltem
Person
1 2 3 [
1 Xll X12 X13 X1i
2 X21 X22 X23 X2|
3 X31 X32 X33 X3i
P Xpl Xp2 Xp3 ><pi

Observed scores — individual difference
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Want to know

Data table

Latent class analysis

Gender
Response
male female
yes 89 64
(58.17%) (41.83%)
no 56 95

(37.09%) (62.91%)

Frequency/probability— individual difference
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Want to know

Assumption(Rolf Langeheine, 1988)

a Class size

The population consists of m latent classes of
unknown size W; (j = 1, m).

Class-specific item probabilities

Within each class j, each item 1 has a specific probability
of occurrence for each of its possible outcomes.

e Local independence

Within each class j the manifest variables are postulated
to be independent.
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Want to know

Parameters(Rolf Langeheine, 1988)

BEVCI NG ERSR oI ol o LTIV IS — Cumulative contribution
The w’s, that is, unconditional probabilities of being in

latent class |;
Conditional probabilities Eellx:Eie]@IeEl]lgls

The p’s, that is, conditional probabilities of making a
particular response on an item 1.

Maximum Likelihood(ML)
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Want to know

Analysis process

: AIC(Akaike’s Information Criterion),
model selection _ : L
BIC(Bayesian Information Criterion), Entropy

N

Using the latent class probabilities & conditional ]
estimation probabilities

WECH I [o=1i[o]slM Get the information about the class membership
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Want to know

Model selection

Model AIC BIC Entropy
1 7063.259 7105.274

- 2 6508.669 6596.201  0.928
" 3 6157.773 6290.821  0.942
4 6014.392 6192.956  0.934
5  5973.560 6197.641  0.888
""""""" L e
FA LCA

— Search for the inflection point & highest entropy
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Want to know

Parameter estimation

02 ]

Qo

T
“l:
e

il
0-1 Mean _|
R

01 Wean |

-]

Chigter] <
Chugierz &
Chsgterd O
Chusterd

» The higher value of the conditional probabilities

Indicates a greater tendency.
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Want to know

Class membership

Using the posterior probabilities of the participant in the latent class

Class 1 Class 2 Class 3

P, 0.80 0.10 0.10
P, 0.02 0.91 0.07

p, belongs to the class 1;
P, belongs to the class 2.
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LatentGOLD

Create an SPSS data file

Ef] sexend.sav [ZX3=£51] - SPSS Statistics ZU=4=355%
=AE(ED =B HEGO (D RO s |=:EZge)] SEASEFWL Fiin & &F(O H oo wEh
ESEHS [ o B M i =SRE SO% |

|as: [

[ itern | itern2 | itern3 | region | race | age =8
31 [ 3.0000 1.0000  .,.20088 .., 1 2 L
32 1.0000 113800 4.0000 2 e, 2 2
33 1.0000 ..~ 1.0000 1.0000 1 2 1
34 2 oo0p-" 1.0000 4.0000 2 27" 1
35 3.0000 1.0000 1.0000 1 2 1
36 2.0000 3.0000 1.0000 2 2 B 2
37 1.6000 3.0000 1.0000 2 2 : 1
38 2.0000 2.0000 4.0000 1 2 2
39 3.0080 2.0000 2.0000 2 2 : 2
40 2.0000™.,  3.0000 1.0000 2 1. 2
41 3.0000 *-..].0000 2.0000 1 e 2
42 1.0000 2.0000--...... 4.0000 T Ut 2 2
a3 2.0000 2.0000 ao000 T 2 1 2
44 3.0000 1.0000 4.0000 2 1 2
45 | 2.0000 1.0000 2.0000 2 1 1
46 2.0000 1.0000 2.0000 1 1 2
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LatentGOLD

Open it in latentGOLD

..' jo LatentGOLD e =0 -@—ﬂ

»  File Edit View Model Wjndow Help
.

W LEE SR e W 'é
|

About LatentGOLD =]
LatentGOLD? version 5.1.0.15342

2015-Dec-08

Copyright 7 2005 Statistical Innovations Inc.
Belmont, MA 02473

Developed in collaboration with
Jeroen K. Vermunt
and
Jay Magidson

License expires 2017 /02

win 7
321kin use. Product ID: 0012 00CD 2 cores

10:54 | |

2016/2/23

(=]
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LatentGOLD

Open it in latentGOLD

a7

S LatentGOLD

i) (== =]
T : - e o P
Fle Edit View EHEE O mam [ M

JHJ Bt -

BH &84 ..E}
EAERrE

Administrator B
-1 & Frts g fanecy
=F . &}" HEH
e |

Rt

it
T

"

ﬂ&! .-‘.;.exend "..
HEH), SPSS Statistics Data Clocument B
30.6 KB

@ i 0 sexend .
= PRl Cr.j'.-....[SPSS systen'?'.files ¥, sav) - ] H:

Recent Folders:

LA sers'ddministratorsD eskioph - ]

Delimiter:  whitespace »  Quote: -
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LatentGOLD

Choose cluster

BT L (=
[=ReM =T @ == @'
%m0 | [ o s  NVOLOEA e | = EEEEN EEEE (4
O O s de\ 7oA NOOOD AN || s - | == D L] [(mEER R i N
’ (B ame-  #irq) *F 0425000k - AR [ e
Bt E I8 Ttk BE
o LatentGOLD, .« = ** S 5% ee T B = =

 File Edit View Model Window *#elp
T LR
=8 m:ﬂy_dataﬁ‘m-sav

m

Cluster

DFactor

Regression

. Choice o

M Step3 o°
. .
*teeegenc®’

Estimate

Show Equations
Bootstrap Chi?
Bootstrap -2LL Diff

Resume

Stop

7 Delete

1057 | |

2016/2/23

atentGOLD L7 Ay W il ETL
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LatentGOLD

Choose type of data

Wariables Adwvanced Maodel Residuals ClassPred Qutput Technical

region

. =--Indicators Mominal
race .

age

Mominal
Mominal

Cowvariates--=

Clusters

1-6 |~
[JLexical Order
Scan | | BReset | |Qa5e Weight-- :=-| | |
[ close | | B | | [ =EE7 |
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LatentGOLD

Sort out the goodness of fit index

O LatentGOLD
File Edit View Model

Window Help

FH 2R &8 )e W

Jofodels - LL = 44228116

y_data P4 sav

-Modell - LL = -5400.3289

-Model2 - LL = -4881.2537

-Model3 -.ll. .‘—.—4@3.?5.85

° .
~Madld - 1L = -4520.0271°

-Models - LL = -4355.4191

: Model7 - LL = -4276.4303

- Parameters

(- Profile

[ ProbMeans

- Bivariate Residuals

, - EstimatedValues-Mode

-ka:d.els

T-Cluster Model
Humber of cases 119
Humber of parameters (Npar) 230
Activated Constraints 0
o Random Seed 506062
®e Best Start Seed 506062
-.
Logli
*  Log-likelihood (LL) -4276.4303
. Log-prior -60.8953
. Log-posterior 43373256
: BIC (based on LL) 9652.0591
N AIC (based on LL) 9012.8607
o AIC3 (based on LL) 9242 8507
o CAIC {based on LL) 5282.0591
o SABIC (based on LL) 89249401
0
Classification Clusters
Classification errors 0.0130
Reduction of errors {Lambda) 0.5838
Entropy R-squared 0.9824
Standard R-squared 09783
Classification log-likelihood -4280.4301
Entropy 35997
CLC #560.8601
AWE 114492589
ICL-BIC 9860.0585
Classification Table Modal
Latent Clustert | Cluster2 : Clusterd . Clusterd : Cluster5: Clusterf : Cluster?7 Total
Clustert 23.3559 0.0756 01911 0.0415 0.0000 0.0000 0.0000: 238641
Cluster2 0.5092 22.8915 0.0000 0.0000 0.0000 0.0000 0.0074: 23.4082
Cluster3 0.0659 0.0000 18.3910 0.0474 0.0754 0.0000 0.0000: 185828
Clusterd 0.0680 0.0000 0.0035 . 148111 0.0000 0.0000 0.0000 ; 14.9308
Clusters 0.0000 0.0000 0.4143 0.0000: 13.9238 0.0070 0.0000; 14.3451
Clustert 0.0000 0.0000 0.0000 0.0000 0.0007 13.9830 0.0000; 13.9937
Cluster? 0.0000 0.032% 0.0000 0.0000 0.0000 0.0000 55926 10.0255
Total 240000 23.0000: 19.0000 150000 14.0000: 14.0000: 10.0000: 119.0000

m
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LatentGOLD

Produce an “SAV’ file

r

p LatentGOLD Cluster Model - sexend.sav - Modeld o= =] 1
File Edit View Modyd | Yariables | Advanced I Model | Re=ziduals | ClazsPred |Elutput I Tech.'nical|
ﬁ E cll% E é region . [Kru:-wn Class">] | |
- sexend.sav race =
- Modell - L?= 68.71] | |*** '
- Model2 - L?= 67.364
- Model3 - L?= 56.26 =
- Modeld - L?= 49.57
5 Models - L?= 33.96
.. Parameters '_Eﬁé};;cal Orde °-....._.. |
.. Profile ..-".. Classificatinn - Fos [ = ] ."-...
- ProbMeans .,'. [ Clas=ification - Mad -
- Bivariate Re.;;.idus Fredicted Valnes
- Models '... Indiwidual Coefficie ...'
‘e, [[ceek’ = T o
° -.,.....E.:."Lusers"xﬁldministratur"x]]esktnp"xd?f.;a.{..sh't;‘.
DI.Zi'L.#..I.fI""' ..... IUUUUPPRRRRE Lo
Browse. ..
Secan
4 ] | -
I Cloze I [ =] ] [ Eztimate ] [ EERN ]
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