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Introduction

150 . . . .
Rating data of Latvian higher educational
Institutions are published starting from

year 2008.

In general cases the rating iIs 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.)
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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 Iin the rating table.



Research goal

0 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
150
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

5 World Universities

ARWAU 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

“io.  World Universities

Academic Ranking of World Universities - 2012

Institution™ e v un
Score

1 Harvard University 1 100 100
2 Stanford University 2 72.8 38

3 Massachusetts Institute of Technology (MIT) 3 71.3 69

4 University of California, Berkeley 4 716 675
5 University of Cambridge 1 B0.8 803
6 California Institute of Technology 5 64.1 45.5
7 Princeton University B 62.1 52.3
a Columbia University 7 B60.1 64 2
9 University of Chicago 8 572 61.8
10 University of Oxford e 2 56.1 51.2




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.
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(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)

World University Rankings 2011-12

276 - 300 =01 - 350 351 - 400

Country / Region Owverall score

001 - 200 201 - 225 226 - 250 251 - 275
Rank » Institution
California Institute of Technology | United States
2 Harvard University United States
2 Stanford University United States
4 University of Oxford United Kingdom
5 Princeton University United States
[i] University of Cambridge United Kingdom
7 ?Eacshs;? ;Ir';u setts Institute of United States
8 Imperial College London United Kingdom
9 Universiity of Chicago United States
10 University of California, Berkeley | United States




SClimago 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.
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http://www.scimagoir.com/



http://www.scimagoir.com/

SClimago Institutions
Rankings

Eastern Euroge
Poland 50
Russia . 34 WR RR CR Organization
Czech Republic 26 }
Romania 19 1565 81 1 University of Latvia
Hungary 8
Serbia 8 2794 182 2 Riga Technical University
Croatia 8
Ukraine 7
Bulgaria 3
Lithuania >
Slovakia 5
Slovenia >
Estonia 3
Belarus 3
Armenia 2
Georgia 2
Azerbaijan 2
éatuia 22
Moldova 1
Macedonia




Webometrics Ranking
150
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 Iin 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
150

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

. World . X Presence Impact Openness Excellence
rankin University Det. — -
g Rank —  Rank® Rank* Rank* Rank*

1 7946 University of Latvia / Latvijas Universitate Riga 681 1654 495 1340

. ) . ) _ ska_
5 ng_a Te.c:_hnlt:al Liniversity / ng_as Tehniska 3347 1579 1099 2630
Aniversitate

3 2509 Latvia |...|n|'|.|'.3r5|t'!r of Aq. ncu.ItEJre { Latvilas 1070 5250 538 3903
Lauksaimniecibas universitate

4 3447 Transport and Telemrrnrnu_r‘ycatmns Institute Riga / 2784 130 911 5930
Transporta un sakaru institits

h 3909 Fezekne Higher School / Rézeknes Augsiskola G494 404932 2220 5230

[i] 4477 Daugavpils University / Daugavpils Universitate 3356 Q0G0 2037 4606

. £171 Liepaja Un!'.rer_Etm' legnala_ F_’edagnqlcal Higher 142 7893 6754 5930
School) / Liepajas Universitate

2 5500 School of Business Adminisiration Turiba / Biznesa 5531 4020 7601 5930

augsiskola Turiba

a hh63 Vidzeme University College / Vidzemes Augstskola 4376 6303 4954 R230

10 5719 (1) Baltic .Int?rnatm Palnﬁaca demy / Baltijas 3790 1449 3345 5230
Starptautiskd akadémija




Situation In Latvia

1AWV

ARHIVS

@ Pirmais visu Latvijas augstskolu reitings &1 Drukat

02.06.2008 Lok <, Ieteikt

"Latvijas Avize" sadarbiba ar Latvijas Universitati sagatavojusi pirmo Latvijas augstskolu reitingu.

Augstakas izglitibas piedavajums Eiropas Savieniba un visa pasaulg ir kluvis daudz atvertaks un
konkurétspé&jigaks, pieaug pieprasijums péc informacijas par augstskolu kvalitati un to darbibas efektivitati.
Daudzas Eiropas universitates, sekojot ASV piem&ram, jau sodien sacensas par savu vietu glob3laja augstakas
izglitibas vide.

ArT Latvija jau gadiem tiek runats par nepieciesamibu veidot nacionalo augstskolu reitingu, bet lielaka Latvijas
augstaka macibu iestade — Latvijas Universitate — ka vienu no saviem stratégiskajiem mérkiem tuvakajiem
desmit gadiem ir izvirzijusi ieklGsanu Eiropas labdko 100 universitasu saimé&. Beidzot tas ir noticis, pavasar —
laika, kad daudziem jauniesiem jaizskiras, kur talak studét. "Latvijas Avize" saviem lasitdjiem ir sagatavojusi
pirmo augstskolu reitingu, kas tapis sadarbiba ar Latvijas Universitati un kura ieklautas visas Latvijas augstakas
macibu iestades. Reitinga izveidel izmantota pasaulé aprob&ta metodolodija un publiski pieejamie dati par
augstakajam macibu iestadeém valsti. Darbu koordingja Latvijas Universitates Ekonomikas un vadibas fakultates
absolvente Evija Risite, kura ir uzrakstijusi magistra darbu "Indikatoru sistémas izstrade universitasu darbibas
izvertésanai”.



Situation In Latvia (cont.)
150
In the formation of Latvian higher
educational institutions’ rating the
evaluation criteria or indicators are
the following:



Situation In Latvia (cont.)

150
* |1 — the ratio of the number of students and
academic personnel (weight=1);

« |2 — the proportion of the graduates
(weight=0.5);
* |3 —the proportion of academic personnel in the

basic work possessing Dr. degree (among all
higher educational institutions) (weight=1.5);

* |4 - the proportion of academic personnel in the
basic work possessing Dr. degree (in a definite
higher educational institution) (weight=1);

* |5 —the proportion of academic personnel in the
basic work (weight=0.5);
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Situation In Latvia (cont.)

|6 — age structure of academic personnel
(proportion of 30 — 50 years’ old) (weight=1);

|'7 — proportion of foreign students (weight=0.5);

|18 — number of publications per one unit of
academic personnel (weight=2);

|19 — quality of education (excellent and good)
(weight=2);

110 — the popularity/ recognition of the higher
educational institution (weight=1).
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2012 Rating table

Institution I 2 I3 I4 Is I6 I7 I8 I9 I10 Rank

LU 57 83 100 il §9 46 T 75 g1 99 1
R5U 66 58 30 55 100 42 100 95 100 100 p
RTU 61 67 06 63 90 36 59 54 97 09 3
REA 17 100 2 §5 20 69 is 100 42 92 4
DU 48 76 12 63 99 52 3 it 43 94 5
LLU 44 67 33 T &0 38 p 0 73 99 6
EBA 73 92 3 16 T0 34 5 0 &0 93 7
LJA 27 19 6 100 56 19 0 0 65 94 8
LMaA 8 T0 3 14 100 56 0 0 75 97 9
RPFIVA 71 57 9 46 1] 42 p 0 3 89 10
RA 72 62 7 40 50 60 2 12 23 87 11
LMuaA 6 79 3 14 a7 45 2 0 76 94 12
VeA 19 67 4 7 1] 41 1 0 44 90 13
LSPA 26 47 7 51 04 13 1 5 49 95 14
LieplU 40 77 9 54 43 38 0 8 34 93 15
LEuA 10 76 3 23 52 51 5 0 54 93 14
Via is 58 3 7 56 6l 0 0 39 85 17
LNAA 1 17 p 15 100 75 T 0 41 53 15




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.)

1 O N Cluster content
5 LU
2 | BRTU | Othets
RSU
LU
3 | RTU | BREA | Others
RSU
LU .
4 RTU ESU | REA | Others
- | LU . .
3| BT BSU | FEA | LNAA | Others
LU . .
] T
6 RTU ESU | FEA | LNAA | LJA | Others
U Lhiza
7 RTU BSU | REA | LNAA | LJA | LhaA | Others
LEunA
DU
. IMA | por, | LLU
8 .| RSU | BEEA | LNAA | LJA | LMaA : VeA
RTU FA T
LEuA A LieplU
u LSPA
DU
U LM3A | RPIVA | LLU
g RTU ESU | FEA | LNAA | LJA | LA | BA VeA BA
LEnA 1A LieplJ
LSPA




Research: Validity
150

In order to verify clustering validity,
guality 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.)
150
Among all structures the lowest mistake

occurs with 8 clusters, namely, 8 cluster
structure In this case is the most optimal.

Hand index

2 3 4 5 G T i 9 10
Mumber of clusters



Resulting division In clusters
150

BA RPIVA
RA ViA

LMoA LMaA
LKuA
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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

Rating of first 6 institutions

_ - LLU

DU

RATING
Ll
»>
¥




Conclusions (cont.)
150
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.)

150 . . -
>  replacing weight values of all indicators

to 1, the order iIs as follows: RSU, LU,
RTU:;

nanging indicator |18 weight value to 1 —
ace order does not change;

C
P
changing indicator |7 weight value to 1 —
place order is as follows: RSU, LU, RTU,;
C
P

nanging indicator 12 weight value to 1 —
ace order does not change,;

« without 19 and 110 place order does not
change.




Recommendation
150
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 (12), as well as, the
proportion of foreign students (17)
and, especially, the volume of
publications (I8).
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Thanks !




