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Introduction 
Webometrics started from Web hyperlink 
analysis but recent studies covered a 
broader spectrum of the Web such as blogs 
(Bar-Ilan, 2007; Smith, 2007), RSS feeds 
(Thelwall & Prabowo, 2007), and social 
network space (Wilkinson & Thelwall, 
2010). Cumulatively, a large, if not the 
largest, body of the literature focused on 
link analysis that examined various types 
of Websites ranging from university 
(Ortega & Aguillo, 2009) and government 
sites (Holmberg, 2009) to business 
(Vaughan, Tang & Du, 2009) and political 
sites (Romero-Frías & Vaughan, 2010). 
However, inlink data collection from major 
commercial search engines has been 
limited to Yahoo! alone in recent year. 
Since the summer of 2010, Yahoo! Web 
interface at www.yahoo.com no longer 
supports co-link search, although this 
search is still available at Yahoo! API.  
In order to taping into more Web data 
sources and to develop new Webometrics 
methods, Web co-word analysis has been 
proposed (Vaughan & You, 2010). The test 
in the English environment showed the 
potential of the method but more studies 
are needed to find out if the method can be 
applied to other contexts. In this study, we 
tested the applicability in the Chinese 
environment. This test is needed because 
the Chinese Web environment is different 
from that of the West. More importantly, 
the nature of the Chinese language is also 
very different from that of English. Unlike 

the co-link method which is language 
independent as URLs are language 
independent, the co-word method is 
language dependent as it uses words for 
data collection. A very important 
characteristic of the Chinese language in 
terms of Web searching is that there is no 
space in between words. In English as well 
as in many other languages, words are 
separated by spaces or punctuation marks 
so computer programs can recognize words 
because of this. For the Chinese language, 
an individual character is usually not 
specific enough for searching. Typically, 
two or more characters are needed to form 
a meaningful search string. However, the 
lack of space between characters poses a 
challenge for computer searching and this 
could affect co-word search results.  

Methodology 
We took an empirical approach to the 
study. We selected a group of companies 
in two Chinese industries (IT and 
chemical); collected co-link and co-word 
data for the companies; analyzed the data 
with multidimensional scaling (MDS); and 
compared maps generated from the co-link 
data with that from the co-word data to 
find out if the co-word method works. An 
earlier study (Vaughan & You, 2010) 
compared co-word data collected from the 
general Web with that from blogs and 
found that the latter is a better data source. 
The current study collected data from both 
sources. However, due to the space 
limitation, this paper will not report co-



Vaughan et al. 

 1074 

word analysis results from the general 
Web. 
Co-link data were collected from Yahoo! 
API. The query of searching for co-links 
between company with URL 
www.xyz.com and company with URL 
www.abc.com was (linkdomain:xyz.com –
site:xyz.com) (linkdomain:abc.com –
site:abc.com). To find a search engine to 
collect co-word blog data, we examined all 
major Chinese search engines to find out 
which one was the most appropriate. At the 
time, Sept. 2010, Yahoo! China 
www.yahoo.cn did not have a blog search 
engine. Baidu www.baidu.com had a blog 
search engine at 
http://blogsearch.baidu.com but it was in 
Beta and did not have advanced search 
features. In contrast, Google China 
(located in Hong Kong) had a blog search 
engine at http://blogsearch.google.com.hk 
and it was not in Beta. It also had advanced 
search features including searching for 
specific time periods, specific languages, 
authors and titles. So we used this blog 
search engine for data collection. 
Web co-word refers to the co-occurrence 
of two words or terms on a Webpage. In 
this study, the unit of the analysis is 
individual companies, so the words/terms 
are company names. The mentioning (co-
occurrence) of two company names on the 
same Webpage suggests that two 
companies are related. As related 
companies are likely to be business 
competitors, the word co-occurrence data 
could be used to mine business 
competition information. This parallels the 
method of co-link analysis for business 
intelligence which has been proven 
successful in numerous studies (e.g. 
Vaughan, Tang & Du, 2009). We used 
company acronyms instead of full names 
for co-word data collection because 
acronyms are more likely to be used on 
Webpages, especially blog pages.  
We examined various sources to determine 
the appropriate Chinese acronyms for each 
company. If there were two or more 
variations of acronyms for a company, we 

used the most common one for data 
collection. All acronyms involved two or 
more Chinese characters and we searched 
acronyms with quotation marks around 
them to make the search more accurate. 
Both co-link and co-word data were 
normalized by Jaccard Index and then 
analyzed with multidimensional scaling 
(MDS). A total of 36 chemical and 44 IT 
companies were included in final analysis. 

Findings and Discussion 
Summarizing the results from the two 
industries, we found that the co-word 
method worked to some extent but it was 
not as good as the co-link method. An 
early study (Vaughan & You, 2010) 
comparing the two methods in the English 
language environment found that the co-
word method was as good as co-link 
method. This suggests that the co-word 
method could potentially be applied to the 
Chinese language but currently it is not as 
effective as in the English environment. 
Could the co-word method be improved so 
that better results would be achieved in the 
Chinese environment or the method just 
would not work as well as in English due 
to the nature of the Chinese language? 
More research is needed to find out. 
Comparing the two methods, we found that 
the co-link and co-word methods both have 
advantages and disadvantages. Co-link 
method is very sensitive to the domain 
name problem while the co-word method 
is not. On the other hand, the co-word 
method is sensitive to the acronym 
problem (a company has more than one 
acronym) but the co-link method is not. 
This is, however, not an inherent problem 
of the co-word method but rather a 
limitation of the search engine used for 
data collection. The blog engine of Google 
China that we used did not support full 
Boolean operations. When a company had 
two or more variations of acronyms, we 
were force to use the most common one 
and ignore others. Theoretically, we should 
use Boolean operator OR to connect all 
variations of acronyms of one company 
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and then use AND to connect it with 
variations of acronyms of the other 
company. This nested Boolean operation 
was not supported in the blog search 
engine at the time of data collection. If this 
operation is possible in future, the result of 
co-word analysis is likely to be better. 
Furthermore, if we could find a way to 
combine the co-link and co-word data to 
take advantages and avoid problems of 
both methods, we would have a more 
robust tool. This is a direction that is worth 
pursuing in further research. 
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