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Latent class analysis of the revised Short Test of 
Music Preferences on a Croatian sample

The Short Test of Music Preferences (STOMP; Rentfrow & Gosling, 2003) has 
been developed to measure liking of different music genres. In previous studi-
es on American samples it has been shown to measure four broad music-prefe-
rence dimensions: Intense & Rebellious; Reflective & Complex; Upbeat & Con-
ventional; and Energetic & Rhythmic. Croatian translation of revised version 
of STOMP was used on a sample of 1005 university students to explore possi-
ble intercultural differences in the structure of music preferences. To obtain 
the latent structure in the space of STOMP items, component analysis with 
promax transformation was done, with PB factor retention criterion (Štalec & 
Momirović, 1971). Four extracted factors clearly corresponded to the structure 
suggested by Rentfrow & Gosling (2006; 2003). Latent class analysis was con-
ducted by four taxonomic algorithms representing agglomerative, hierarchi-
cal and polar taxonomic approach; i.e. K-means procedure (MacQueen, 1967), 
Ward method of hierarchical clustering (Ward, 1963), MORFOTAX algorithm 
for detection of polar taxa (Szirovicza & al., 1978), and TRIATLON algorithm 
for detection of clusters by neural networks (Momirović, 2003). The number 
of clusters was fixed corresponding to PB criterion. Efficiency of classification 
was evaluated by a series of discriminant analyses in manifest and latent space, 
showing statistically significant differences between groups defined by all four 
algorithms, after Bonferroni correction of probabilities was applied. Interpreta-
tion of taxonomic solutions was based on comparisons of group mean vectors 
of initial variables, as well as of 4 factors. Different algorithms produced dif-
ferent, but interpretable solutions. MORFOTAX algorithm produced solution 
where three of four dimensions matched those obtained in the factor solution.
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• VALJANOST

– APRIORISTIČKA VALJANOST

– SIMPTOMATSKA VALJANOST

– PROGNOSTIČKA VALJANOST

Bujas (1965)

• VALJANOST

– SADRŽAJNA VALJANOST

– SIMPTOMATSKA VALJANOST

– PROGNOSTIČKA VALJANOST

Krković (1977)



Momirović, K. (1966) Valjanost psihologijskih mjernih instrumenata. U Krković 

A., K., Momirović i B. Petz (1966) Odabrana poglavlja iz psihometrije i 

neparametrijske statistike.Društvo psihologa i Republički zavod za zapošljavanje.



• VALJANOST

– APRIORISTIČKA VALJANOST
• POJAVNA

• SADRŽAJNA

• TEORIJSKA

– FAKTORSKA VALJANOST

• INVARIJANTNA FAKTORSKA VALJANOST

• ARBITRARNA FAKTORSKA VALJANOST

– PRAGMATIČKA VALJANOST
• DIJAGNOSTIČKA KVANTITATIVNA VALJANOST

• DIJAGNOSTIČKA KLASIFIKACIJSKA VALJANOST

• PROGNOSTIČKA KVANTITATIVNA VALJANOST

• PROGNOSTIČKA KLASIFIKACIJSKA VALJANOST

(Momirović 1966)



validity of measurements (Prot, 2010)



validity of measurements (Prot 2010)



AIM OF THE STUDY

• Latent Class Analysis of the Revised 

Short Test of Music Preferences on a 

Croatian Sample

• Methodological tools for their 

interpretation



SUBJECTS

Universtiy students mean age 20.23 years

98% of them in the range from 18 to 25 years 



VARIABLES

• Music preferences measure liking of 23 

different music genres. 

• Evaluated on 7 point scale.



The Short Test of Music Preferences 

(STOMP; Rentfrow & Gosling, 2003)



STOMP-revised,
Croatian translation (example)



METHODS

1St PHASE

• Neural network factor analysis 

• Principal component analysis with promax 

rotation



2nd PHASE

• K-means clustering (McQuin, 1967)

• Ward - hierarchical clustering (Ward, 1963)

• MORPHOTAX – polar taxons (Sziravitza & all 1977)

• TRIATLON – neural networks (Momirović, 2003)

Final number of clusters 

according to PBC criterion 

(Štalec and Momirović, 1971)



3nd PHASE

• Discriminant analyises in manifest and latent 

spece

• Clustering of manifest scales centroids

• Clustering of standardized promax factors scores 

centroids



Prliminary analysis 

• Nonlinear factor analysis by Hopfield neural 

network of data transformed to standardized 

sigmoidal (0,1) form with multigroup 

computation of initialsolution.

• Principal compoent analysis with number of 

latent dimensions extracted in feature space of 

manifest variables according to PBC criterion.



Crosscorrelations of promax (PF) 

and Hopfield (HF) factor scores



Congruences of of promax (PF) and 

Hopfield (HF) pattern factors



• Principal compoent analysis with promax 

rotation and nonlinear factor analysis by 

Hopfield neural network are offering 

equivalent solutions.





PROMAX SOLUTION

1st Intense&Rebellius

2nd Reflective&Complex

3rd Upbeat&Conventional

4th Energetic&Rhythmic



Discriminant analysis 

(manifest variables space)



Discriminant analysis 

(promax factors space)



Contingency Table

K-means (QCL_1) : Ward (CLU4_1)

57.5% 



Contingency Table

K-means (QCL_1) : MORFOTAX (MINTAX4)

63.0%



Contingency Table

K-means (QCL_1) : TRIATLON (TRIATAX)

57.9%



Contingency Table

Ward (CLU4_1) : MORFOTAX (MINTAX4)

63.0%



Contingency Table

Ward (CLU4_1) : TRIATLON (TRIATAX)

57.9%



Contingency Table

MORFOTAX (MINTAX4) : TRIATLON (TRIATAX)

50.4%



CLUSTERING OF MANIFEST SCALES CENTROIDS
(K-means):  KTAXV1 KTAXV2 KTAXV3 KTAXV4;(Ward): WTAXV1 WTAXV2 
WTAXV3 WTAXV4 (morfotax):  MTAXV1 MTAXV2 MTAXV3 MTAXV4 (triathlon): 
TTAXV1 TTAXV2 TTAXV3 TTAXV4



CLUSTERING OF STANDARDIZED PROMAX FACTORS CENTROIDS



Correlation between promax factor scores 
(FAC) and morfotax (MORFTY) polar 
taonomic dimensions.

Intense&Rebellius (FAC1 : MORFTAY4)

Reflective&Complex (FAC2 : MORFTAY3)

Upbeat&Conventional (FAC3 : MORFTAY1)

Energetic&Rhythmic



CONCLUSIONS

• equivalent solutions of principal compoent 

analysis with promax rotation and nonlinear 

factor analysis by Hopfield neural network. 

• Four factor solutition resembling to 

previous studies with some interpretable 

differences 



• Series of discriminant analyses in manifest and 

latent space, showing statistically significant 

differences between groups defined by all four 

algorithms, 

• Four taxonomic algorithms representing 

agglomerative, hierarchical and polar taxonomic 

approach generates cluster composed by more 

then 50% of comun subjects.



• Clustering of manifest scales centroids and 

clustering of standardized promax factor 

scores centroids separate and group 

corresponding clusers from all four 

algorithms applied.



Thank You very much for your attention!

See You next time !!!

Sara Prot

Adrijana Banožić

Ksenija Bosnar

Franjo Prot
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