










 
 

 
 

Maps 3 and 4.  Indegree sums of the French Wikipedia (top) and PageRank score sums of the Catalan Wikipedia (bottom), 
calculated at the administrative district-level.  Because classes were determined via Jenks’ Natural Breaks algorithm, the extreme 

outlier natures of Quebec and Cataluña (and its neighbors) can be seen easily. 

 



Finnish Wikipedia is the United States and its over 300,000,000 
residents, which has less than half the inlinks directed at it as 
Finland. China is not even in the top five. Considering an example 
from one of the larger Wikipedias, Japan has approximately 6.4 
times more links directed at it than the second-place country in 
inlinks summation in the Japanese Wikipedia, Italy.  
 

Table 3 and 4. The countries with the top indegree sums in the 
Japanese Wikipedia (top) and the Finnish Wikipedia 

(bottom). 

Country Indegree Sum 
Japan 453,048 
Italy 70,922 
United States 60,384 
China 37,208 
Germany 25,276 

 
Country Indegree Sum 
Finland 55,331 
United States 25,664 
Germany 11,972 
Russia 10,076 
United Kingdom 9,402 

 

Table 5. The self-focus ratio of each Wikipedia, as described 
above. 

Language Self-Focus Ratio 
English 7.2 
Japanese 6.4 
German 6.3 
French 4.2 
Italian 3.6 
Catalan 2.9 
Russian 2.6 
Spanish 2.4 
Finnish 2.2 
Polish 1.7 
Norwegian 1.4 
Chinese 1.2 
Dutch 0.7 
Swedish 0.6 
Portuguese 0.3 

 

Where our hypothesis does not prove so obviously true, there may 
be extenuating circumstances.  In the case of both the Dutch and 
the Swedish Wikipedias, the United States was the indegree sum 
leader.  However, the home countries had the second greatest 
indegree sums in each case, which still represents a very large 
amount of self-focus.  The lower SFR ratio could be explained in 
that the Dutch and Swedish societies are both highly bilingual 
with English and may have gained significantly more guidance 
from the English Wikipedia, muting their spatial self-focus effect.  
Similarly, they could simply be more interested and/or aware of 
locations within the United States, as well as topics that are 
related to these locations (thus increasing their focus).  In the case 
of Portuguese, the countries with a higher indegree sum than 
Brazil are Italy and the United States, indicating a possible 
peculiarity with the contributions to the Portuguese Wikipedia (a 

bot, for example, may be the cause).  Regardless, it is important to 
remember that Brazil is still the third-largest destination of links 
in the world, indicating a large amount of self-focus despite the 
smaller SFR. 

Fewer decisive conclusions can be drawn from the administrative 
district-level analysis of spatial indegree sums.  However, there is 
strong anecdotal evidence for our hypothesis at this scale.  
Consider maps 3 and 4, which show the notable self-focus on 
Quebec in the French Wikipedia and Catalonia and its neighbors 
in the Catalan Wikipedia. 

6. STUDY 2: SELF-FOCUS AS PAGERANK 
SCORE SUMS 
This experiment is quite similar to the previous one, except simple 
indegree sums have been exchanged for PageRank score sums.  If 
all the self-focus in spatial indegree were coming from peripheral 
articles (like “Chicken, Alaska” rather than “Coca-Cola”), the 
results from this experiment would differ significantly from those 
in the previous section.  However, if self-focus permeates the 
WAGs throughout, regardless of the importance of articles, 
similar results should be expected. 

Although we were only able to run the PageRank algorithm on the 
three smallest Wikipedias in our study (Catalan, Finnish and 
Norwegian) due to the computational complexity of the PageRank 
algorithm and the extensive size of the large Wikipedias (see table 
1), results from this experiment suggest the latter is true; we see 
similarly strong self-focus patterns with PageRank sums as we did 
with indegree sums.  Of course, further research is needed to 
definitively resolve this question. The analogue of table 5 is found 
in table 6, and a map showing an illustrative example is shown in 
map 4. 
 

Table 6. The PageRank sum self-focus ratio of each 
Wikipedia, as described above. 

Language SFR with PageRank 
Catalan 2.7 
Finnish 1.7 
Norwegian 0.5 

 

7. APPLICATIONS OF SELF-FOCUS 
MEASUREMENT 
With indegree sums and PageRank sums shown to be a 
satisfactory indicator of self-focus, it is now possible to look at 
these measures as windows into the predominant internal interests 
and opinions of Wikipedia contributors.  While these measures 
may be surprisingly simple, it is demonstrated above that it is 
reasonable to infer self-focus from them.  Of course, it would be 
impossible to confirm these opinions and interests without a 
massive survey of all Wikipedia contributors, but it is educational 
to see what kind of relative biases indegree sums and PageRank 
sums suggest in important domains such as politics.  This is a 
major direction of future research, but preliminary results are 
promising.  

Table 7 shows the ratio of inlinks to the “Barack Obama” article 
to those to the “John McCain” article in a selection of the 
Wikipedias studied.  Given that indegree sums proved to be such 
convincing proxies of self-focus in the previous section, one 



might also conclude that the vast majority of Wikipedias’ 
contributors considered Barack Obama to be more important to 
the rest of world knowledge than John McCain, even though all of 
the Wikipedia database dumps were gathered prior to the 
completion of the United States presidential election of 2008.  

Another domain we are exploring is that of the European 
Parliament.  Initial results have shown that indegree sums to 
European Parliament parties differ in each Wikipedia, and may 
even differ extensively from the political distributions of each 
Wikipedia’s home countries’ delegations, suggesting yet more 
interesting uses of indegree and PageRank sums as proxies for 
self-focus bias. 

 

Table 7. The ratio of inlinks to the article for Barack Obama 
to those to the article for John McCain, by Wikipedia  

Language Inlinks(Obama)/Inlinks(McCain) 
German 1.27 
English 1.31 
Spanish 1.08 
French 1.34 
Italian 1.22 
Japan 1.14 
Dutch 1.31 
Norwegian 2.23 
Polish 0.71 
Portuguese 2.00 
Russian 0.74 
Swedish 0.76 
Chinese 1.91 

 

8. DISCUSSION 
How does self-focus permeate across the various Wikipedia 
Article Graphs (WAGs)? This is a key question raised by this 
research.  In other words, while we have shown and measured the 
end effect of self-focus on the WAGs – and we assume the 
original cause to be differentials in collective opinions about what 
is interesting and correct between the Wikipedias – what are the 
intermediary processes that put this effect into place?  Most 
critically, does the main difference in the WAGs reside in the 
links between articles that exist in all languages or links to articles 
that exist in fewer than the entire fifteen?  Preliminary results 
indicate both are contributing factors.  In an initial repeat of the 
spatial indegree sum study, country-scale correlations went up by 
a large margin when only articles that exist in all 15 languages 
were considered, but the correlations were still far from 1.0 (given 
the much smaller sample size, large outliers like the United States 
were removed).  In other words, if the set of spatial articles were 
limited to those spatial articles that exist in all languages, 
contributors to different Wikipedias would link to these articles at 
different rates, but not at the massively differentiated rates one 
might expect from tables 5 and 6. 

Why did the correlations go up by a large margin when we took 
out the spatial articles that did not exist in all 15 Wikipedias?  The 
example of “Chicken, Alaska”, which only exists in the English, 
French, Dutch, and Portuguese Wikipedias, is illustrative.  Once 
this article is created in these languages, it is likely linked to the 
articles on nearby Alaska Route 5 and the Taylor Corridor (and 

these articles might be created if they do not already exist).  Links 
to the articles on the United States and the state of Alaska are also 
more or less mandatory (a spatially-dependent version of 
preferential attachment [4]).  These two processes create a 
disproportionate growth of indegree sums for both the state of 
Alaska and the United States in the Wikipedias in which the 
“Chicken, Alaska” article exists compared to those in which it 
does not (This will also occur with non-spatial articles that do not 
appear in all Wikipedias, although likely to a lesser extent). 
Although more research is needed, these findings indicate that the 
topical coverage biases in article count suggested in [8] are at 
least partially responsible for the creation of self-focus in the 
Wikipedia network. 

The subject of Africa brings up an entirely different area of 
discussion.  In none of the Wikipedias does any country in Sub-
Saharan Africa contain significant indegree or PageRank sums 
(see maps 1 and 2).  While this study has experimentally shown 
self-focus to be a powerful centralizer of indegree on the home 
region, the innate reverse effect of this phenomenon is a 
defocusing on other areas.  Africa, as in so many other domains, 
gets the short end of the stick, likely due to both a dearth of links 
to articles that exist about Africa, as well as a limited number of 
such articles.  Like it is in physical world, this study shows that 
Africa is unfortunately on the periphery of Wikipedia. 

9. CONCLUSION AND FUTURE WORK 
In the time since the publication of [5], Wikipedia has become far 
more than just an extraordinarily popular web site.  It and other 
Web 2.0 resources are now the key data repositories in critical 
new systems such as [6, 9, 10, 13-15, 17, 18] and the source of 
new knowledge in human behavior and human-computer 
interaction [3, 4, 12]. While the risks identified by Denning et al. 
must be taken as assumptions by all of these inventions and 
discoveries, self-focus, too, must be considered to be a risk.  Even 
though this study utilized the article network (WAG), other 
structures of Wikipedia – such as article word vectors and the 
category network (WCG) – are affected due to the fact that, as 
noted above, “links must come from somewhere”.  While future 
research will seek to evaluate these effects in greater detail, self-
focus should be an important concern in any Wikipedia-based 
application and discovery, regardless of the structure of Wikipedia 
utilized.  For instance, our study suggests that one of the most 
known applications of Wikipedia, the article word vector-based 
“semantic relatedness” measure developed by Gabrilovich and 
Markovitch [6] is very biased towards English, and, more 
importantly, the people who speak it well enough to contribute to 
the English Wikipedia. 

That said, there is still much to learn about self-focus.  First and 
foremost, it would be helpful to have a model that could relatively 
accurately predict the existence of self-focus from external 
variables.  Our results suggest that population is not, for the most 
part, a causational factor for indegree and PageRank score 
summations of spatial units.  Analogously, this likely means the 
global size of interest groups is also not a good predictor of self-
focus.  A multivariate model capable of predicting self-focus is 
needed.   
Second, the diffusion process of self-focus from the Wikipedia 
contributor level, to the group process level, all the way through 
to the graph-wide effect must be fully explicated.  Future work 
should weigh the various factors examined in section eight so as 



to provide another way to predict self-focus at a more graph-
theoretical level. 

As the theory and causes of self-focus begin to be fully explained, 
it will also be beneficial to analyze self-focus in Wikipedia more 
thoroughly in controversial domains such as politics. Similarly, 
tools could be constructed that would suggest work that can be 
done to better balance focus in these domains, giving back to 
Wikipedia along the lines of Weld and colleagues in [18]. 
Finally, we would like to again highlight the importance of the 
hyperlingual approach and the opportunities it provides.  In the 
past few years, researchers have made important observations 
about the way humans write, represent knowledge, work together, 
and more, using data from Wikipedia.  However, with a few rare 
exceptions, existing Wikipedia work is limited to a single 
language, almost always English.  Using research software such 
as that developed for this work5, in many cases it is nearly as easy 
to gather data from and draw conclusions about 15 (or more) 
Wikipedias as it is one Wikipedia.  If a researcher’s conclusions 
hold across all these Wikipedias, it creates a much stronger case 
for her/his results.  Our forthcoming work includes a large number 
of hyperlingual projects, and we hope to gain more company in 
the future. 
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