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1) Introduction1) Introduction

Efficiency of university education = high political importance in many countries

Ranking tools measure quantitatively this efficiency

(ex: ARWU "Shanghai ranking")

Brings new university and research projects

Our method based on complex network theory ranks world universities with a 
crosscultural point of view using 24 wikipedia language editions

Wikipedia is a directed CN where a node is an article and links are hyperlinks

Tab. 1: 24 language editions of Wikipedia 2017 sorted by number of articles
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2) Google Matrix
2.1 Construction

2) Google Matrix
2.1 Construction

Random walker moving in a directed CN composed of N nodes and L links

=> Stochastic matrix S of size N x N

=> S(i, j) = transition probability to jump from node j toward node i

=> Google matrix is the modification of S for dangling groups avoiding with the 
damping factor α 

Fig. 1: 6-nodes directed network: Dangling node, dangling group, physical and virtual links
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2) Google Matrix
2.2 Eigenvector and Ranking

2) Google Matrix
2.2 Eigenvector and Ranking

Leading eigenvector P:

–  is the solution of GP = P

– steady-state of the Random Walker (RW):

– Its i-th component is proportional to the number of times the RW has 
reached the node i

– The highest component is for the most reached node.

=> By sorting P in decreasing order we can rank each node by 
importance order

Vector P is called PageRank vector.
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2) Google Matrix
2.3 Wikipedia Ranking of World Universities 2017 (WRWU17)

2) Google Matrix
2.3 Wikipedia Ranking of World Universities 2017 (WRWU17)

For each language edition E we compute PE and keep only the best 100 
articles belonging to universities = RE

From those lists we compute the Θ-rank for a University U as:

Tab. 2: The top 10 universities from Wikipedia Ranking of World Universities 2017 edition (WRWU17)
Completer ranking at: http://perso.utinam.cnrs.fr/~lages/datasets/WRWU17/
Check the position of your Alma Mater !!

http://perso.utinam.cnrs.fr/~lages/datasets/WRWU17/
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2) Google Matrix
2.3 WRWU 17

2) Google Matrix
2.3 WRWU 17

Fig. 2: Geographical distribution of the full WRWU17 (1011 entries), the top 3 countries are US, India 
and Japan
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3) Reduced Google matrix (REGOMAX)3) Reduced Google matrix (REGOMAX)

The reduced Google matrix GR method allows us to infer hidden information 
between Nr nodes of a small subnetwork by taking into account the whole 
structure of the global network

G
pr
: PageRank information  G

qr
: hidden interaction

G
x*
: Matrix with diagonal elements set to 0
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4) Top 20 from ENWIKI 17
4.1 Hidden relations between universities

4) Top 20 from ENWIKI 17
4.1 Hidden relations between universities

Fig. 3: G
qr 

without diagonal elements for ENWIKI17 with 20 universities (left) and G
rr
  (right). X-axis = matrix column and Y-axis = matrix row index.

Tab. 3: The top 20 universities from R
EN 

as reduced nodes
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4) Top 20 from ENWIKI 17
4.1 Hidden relations between universities

4) Top 20 from ENWIKI 17
4.1 Hidden relations between universities

Fig. 4: ENWIKI17 top 20 
univ. reduced network: 
Direct and hidden links, 
solid lines (1st level), 
dashed lines (2nd), doted 
lines (3rd) and “\” symbol 
lines (4+)

Hidden links = 18.75 %
Direct links = 81.25 %
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4) Top 20 from ENWIKI 17
4.2 World influence of universities
4) Top 20 from ENWIKI 17

4.2 World influence of universities
We want to see how the PageRank of country c changes with a boost δ of the link 
university u→country c 

Fig. 5: Worldwide influence of Harvard
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5) Top 100 from WRWU17
5.1 Friendship network of universities

5) Top 100 from WRWU17
5.1 Friendship network of universities

Fig. 6: WRWU17 top 100 
univ. reduced network: 
Solid lines (1st level), 
dashed lines (2nd), doted 
lines (3rd) and “\” symbol 
lines (4+)

Year of fundation:
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6) Conclusion6) Conclusion

WRWU method = crosscultural point of view.

REGOMAX method gives us new interesting informations on 
worldwide universities interactions in a more compact network.

We have performed a democratic averaging over cultural view 
of 24 language editions and got interactions between 
universities through ten centuries as well as  their influence 
over continents

This work shows how Wikipedia network paired with 
REGOMAX method can be a powerful hidden information 
minning tool

An application on world trade network is on the way
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THANK YOU

https://arxiv.org/abs/1809.00332

http://perso.utinam.cnrs.fr/~lages/datasets/WRWU17/
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