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Introduction 

Rating data of Latvian higher educational 

institutions are published starting from 

year 2008.  

 

In general cases the rating is made up of 

indicator values chosen in a definite way 

that can be multiplied by a significance 

measure – weight. The obtained 

numbers are summed and the resulting 

value defines the position in the rating 

table.  



Introduction (cont.) 

In the research an attempt has been 

made to group state founded higher 

educational institutions with the help 

of k-means clustering algorithm and 

to make sure whether such 

distribution corresponds to the 

mathematically calculated position 

of the institution in the rating table. 

 



Research goal 

The following goal has been set – to 

perform the analysis of Latvian state 

founded higher educational institutions’ 

rating data for year 2012.  

Research tasks are subordinated to the 

goal set:  

-to describe the changes in the number of 

clusters with respect to the data under 

analysis  

-to evaluate the reliability of clustering 

results. 



Most popular rating systems 

International ratings of higher 

educational institutions are 

becoming more popular.  

Different methodologies exist with 

respect to determining the rating of 

higher educational institutions. 

 



Academic Ranking of 

World Universities  

ARWU is the first world university 

ranking. It ranks the world's top 

1000 colleges and universities 

based on more than 30 indicators 

about students, faculty and 

resources. 
(Latvian higher educational institutions are not represented in 

this rating table) 

http://www.arwu.org/ 

 

http://www.arwu.org/


Academic Ranking of 

World Universities  



The Times Higher World 

University Ranking (THE)  
THE rating forms the list of 400 

world’s leading higher educational 

institutions.  

13 indicators grouped in 5 groups are being 

used: 30% - learning environment, 30% - 

research activities, 30% - citations, 2.5% 

- innovations, 7.5% - foreign relations. 
 

(Latvian higher educational institutions are not represented in 

this rating table) 

http://www.timeshighereducation.co.uk/ 

 

 

http://www.timeshighereducation.co.uk/


The Times Higher World 

University Ranking (THE)  



SCImago Institutions 

Rankings   
The SCImago Institutions Rankings rating ranks 

3042 higher educational institutions in the world 

and is based on the data about the scientific 

activities of higher educational institution. 

 Four indicators include the information about the 

number of publications (mostly SCOPUS), 

indicators of scientific cooperation, number of 

high level publications, etc.  

 

 

http://www.scimagoir.com/ 

 

http://www.scimagoir.com/


SCImago Institutions 

Rankings  
Eastern Europe 



Webometrics Ranking 

Rating Webometrics Ranking ranks 

more than 20 000 higher 

educational institutions in the world.  

The rating is based only on the 

information about the institutions 

available in the Internet. 

 

http://www.webometrics.info/en/Europ

e/Latvia 

 

http://www.webometrics.info/en/Europe/Latvia
http://www.webometrics.info/en/Europe/Latvia


Webometrics Ranking 

Four main indicators are being used:  

10% of rank value forms the recognition of the 

institution in Google search engine, 

 50% - number of external links to the home page 

of higher educational institution,  

10% - academic and publishing activities in 

different file formats in Google search engine 

(.doc, .pdf, .ppt),  

30% - number of electronic publications from 

Google Scholar (2007 – 2011) and data from 

Scimago SIR (2003-2010).  



Webometrics 



Situation in Latvia 



Situation in Latvia (cont.) 

In the formation of Latvian higher 

educational institutions’ rating the 

evaluation criteria or indicators are 

the following: 

 



Situation in Latvia (cont.) 

• I1 – the ratio of the number of students and 

academic personnel (weight=1); 

• I2 – the proportion of the graduates 

(weight=0.5); 

• I3 – the proportion of academic personnel in the 

basic work possessing Dr. degree (among all 

higher educational institutions) (weight=1.5); 

• I4 - the proportion of academic personnel in the 

basic work possessing Dr. degree (in a definite 

higher educational institution) (weight=1); 

• I5 – the proportion of academic personnel in the 

basic work (weight=0.5);  

 



Situation in Latvia (cont.) 

• I6 – age  structure  of  academic  personnel 

(proportion of 30 – 50 years’ old) (weight=1); 

• I7 – proportion of foreign students (weight=0.5); 

• I8 – number of publications per one unit of 

academic personnel (weight=2); 

• I9 – quality of education (excellent and good) 

(weight=2); 

• I10 – the popularity/ recognition of the higher 

educational institution (weight=1). 

 



2012 Rating table 



Research: Clustering 

Sequentially choosing the number of 

clusters between 2 and 10 and by 

applying clustering algorithm  

k-means, the corresponding clusters 

and their components have been 

obtained: 



Research: Clustering (cont.) 



Research: Validity 

In order to verify clustering validity, 

quality index has been calculated – 

Rand index for ten clusters. Cluster 

structure C (consecutively with the 

number of clusters between 2 and 

10 clusters) has been compared 

with specified divisions P containing 

various possible clusters. 

 



Research: Validity (cont.) 

Among all structures the lowest mistake 

occurs with 8 clusters, namely, 8 cluster 

structure in this case is the most optimal. 

 

 



Resulting division in clusters 



Conclusions 
Rating leaders in recent years did not 
change – the first six positions were 
occupied by the following higher educational 
institutions: LU, RSU, RTU, REA, DU, LLU 



Conclusions (cont.) 

Certainly, for all higher educational 

institutions the following question is 

topical – what changes of indicator 

values affect the overall rating.  

The analysis of first three winners in 

the 2012 higher educational 

institutions’ rating allows making the 

following assumptions: 

 



Conclusions (cont.) 

• replacing weight values of all indicators 

to 1, the order is as follows: RSU, LU, 

RTU; 

• changing indicator I8 weight value to 1 – 

place order does not change; 

• changing indicator I7 weight value to 1 – 

place order is as follows: RSU, LU, RTU; 

• changing indicator I2 weight value to 1 – 

place order does not change; 

• without I9 and I10 place order does not 

change. 

 



Recommendation 

In order for RTU to qualify for leader’s 

position in the rating of higher 

educational institutions, it can be 

concluded from Table that it should 

increase the proportion of the 

graduates (I2), as well as, the 

proportion of foreign students (I7) 

and, especially, the volume of 

publications (I8). 

 



Thanks ! 


