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Abstract: ­ Citation Mining is an integration of citation bibliometrics and text mining. It can be used to measure
the impact, both direct and indirect, of scientific and technological research. In this work we present a Simple Web
Interface for a set of command line oriented programs for Citation Mining. The separation of the Web Application
and   the  Program  Application   allow  us   an   easier   and   faster   development   cycle.  This   system   is   used  by   the
Government   of   the   State   of   Morelos,   Mexico,   to   identify   users,   applications   and   impact   of   the   Research
Institutions located in the State.
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1 Introduction
Recently,   scientists   have   addressed   the   problem   of
citation   in   scientific   research   from   different
perspectives:   looking   for   topological   description   of
citation  or for power laws in citation networks [2], or
obtaining power laws in number of cites received by
journals according to their number of published papers
[3].   Aggregation   of   citation   number   counts   is
characteristic  of  almost  all  published  citation  studies
[1],   [3],   [4];   this  approach  identifies  R&D units   that
have had (and have not had) gross impact on the user
community.

The detailed analysis of all the available data of the
citing   community   is   required   to   obtain   more
information   and  knowledge   [5].  Until   recently   there
has been no comprehensive systematic methodology to
deal with the information available through cites of the
scientific   article.  To  overcome   the  above  mentioned
limitations   of   these   techniques,   recently   it   has
developed a phenomenological  approach to deal with
all   the   citation   information   available,   and   obtain   a
more detailed description of this complex system [6],
[7].   The   phenomenological   methodology   was
implemented with the use of commercial software [7].

In all  those studies the data source was the Web

version   of   the   Science   Citation   Index   (SCI~   5300
leading research journals), that allows a broad variety
of   bibliometric   analyzes   of   R&D   units   (papers,
researchers,   journals,   institutions,  countries,   technical
areas) to be performed.

The   aim   of   this   paper   is   to   show   how   the
phenomenological approach for citation mining can be
implemented in a simple open source web interface for
citation mining. In order to do this we modified some
algorithms. This web interface will help in obtaining a
more complete profile of the citing papers, and thereby
get  a  more  complete  representation  of   the   impact  of
science.

The   organization   of   the   paper   is   as   follows:   in
section 2 we explain the methodology and the specific
data   we   are   dealing   with.   In   this   section   we   also
include the explanations of the moduli we have used to
separate the complete program. In section 3 we present
illustrative   examples   of   the   outputs   of   our   web
interface.   Finally   we   close   the   paper   with   some
comments.

2 Method
In   this   section   we   describe   the   data   source,   the
applications  for  citation mining,  the  used algorithms,
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and the web interface.

2.1 Program Application
The citation  mining  application   is  a  set  of  programs
written in Perl.  It is well known that  Perl provides a
powerful set of features for text mining: it is optimized
for scanning arbitrary text files, extracting information
from those text files, and printing reports based on that
information 1. Perl has no arbitrary limits for data size,
native   associative   arrays   (hashes)   can   grow   without
loosing   performance   and   regular   expression   pattern
matching techniques are fast and efficient. Moreover,
Perl supports both procedural and object­oriented (OO)
programming,   and   has   one   of   the   world's   most
impressive   collections   of   third­party   modules   at
CPAN2.

We have divided the software in three moduli. The
first   obtain   the   counts   required   in   a   bibliometric
analysis.   The   second   uses   a   statistical   physics
algorithm to extract   the  relevant  words,  and  the   last
one measures   the  similarities.  These  two last  moduli
are based on entropy arguments. In the following, we
explain   in  detail   these   three  moduli   and   the   format
format of the data source.

2.2 Data Source.
From   the   database   Web   of   Science
(http://isiknowledge.com/) we obtain a field
tagged file, bounded by a search criteria. In the specific
example   worked   here,   we   use   SCI­EXPANDED
citation  database,  search  criteria   is   (SOURCE  nature
OR science) AND (ADDRESS mexico NOT new). The
complete analysis of this example has been performed
and published [11].

A full  data  record   includes   title,  authors,  source,
abstract,   language,   document   type,   keywords,
addresses,   cited   references,   times   cited,   publisher
information,   ISSN,   source   abbreviation,   page   count,
and subject category. A sample of this record is shown
in Appendix A.

Being  the  field   tagged file  a   text   file,   fields  and
records  are  variable  size.  Some fields  are  single  line

1 perl(1)
2 http://www.cpan.org/

and single data, others fields are single line and multi
data,  others  fields  are multi   line  and multi  data,  and
others span in several  lines, but these lines represent
one single data. Moreover, some fields can be missed
because   they   are   not   included   within   the   document
type,  or  because  an   incomplete  search  criteria.  Also,
new   fields   are   introduced   with   information   not   all
available   previously,   such   as   e­mail   addresses.   The
software   developed   for   mining   this   specific   format
must deal with all these issues.

2.3 bibliometrics.pl.
In   citation   mining   the   first   tool   is   the   bibliometric
analysis   [6,7].   The   following   fields   are   directly
counted:  source (SO), document type (DT),  language
(LA),   published  year   (PY),   source   abbreviation   (J9)
and times cited (TC). From the field authors (AU) we
obtain information about the authors themselves,  and
number of authors per article (NAU). From field CR
we   get   the   most   cited   authors   (CAU).   We   extract
information  about   research   institutions  and  countries
from field C1. A more elaborated analysis can tell us
the   collaborations   among   research   institutions   and
countries. For each field of interest, a CSV text file is
generated.  Theses   files  can be post­processed  with a
graphic tool like OpenCalc.

2.4 wordsdev.pl.
This  program extracts   the   relevant  words  within   the
abstracts of the papers in the field tagged file. In order
to do this, we follow the procedure indicated in ref. [8].
This method uses the standard deviation of the distance
between successive occurrences of a word in a text as
an   indicator   of   the   relevance   of   the   words   in   the
analyzed text,  the standard deviation is actually close
to the entropy [9] in such a way that random distance
between same words/phrases indicates  a non­relevant
word/phrases. We follow this algorithm and we select
the  words  with  normalized  standard  deviation  of   the
distance between successive occurrences higher than 1
as   relevant   words   in   the   corresponding   text.   The
algorithm is applied with run length of words from 1 to
3. For each length a CSV text file is generated and then
interpreted. Here it  is important to mention that with
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this  method   it   is  not  necessary   to  have  a  dictionary
with meaningless words (as the, a, is by, are, etc.) or
foreknowledge   about   the   topic   of   the   text.   This   is
important because eliminate preprosesing.

2.5 relentropy.pl.
In   order   to   compare   the   similarities   between   the
abstract,   we   have   used   a   compression   algorithm.
Recently   a   zipping  method   to   recognize   the   subject
treated in a text was proposed [10]. This method uses
that the entropy of a string can be measured when this
string   is  zipped   (compressed).  The main   idea   is   that
when one compresses   two strings,  one after  another,
the compression rate will increase if the second string
is similar to the first  one, and then the zipped string
will have less disorder (entropy) than the previous two
strings.  Then, this algorithm considers that two close
papers will have a relative informational entropy close
to zero. This algorithm is based on the statistical basis,
this means that it works better with long files. In our
case the abstracts are not actually long files, however
this   method   works   properly   as   we   have   seen   in
previous analysis.

2.6 Web Application
In order to make easier the use of the citation mining
software, we have developed a simple web interface. It
is simple from both the point of view of the user, and
the   developer.     We   avoid   the   use   of   unnecessary
features,  like fancy javascripting or complex layouts,
but still using widely accepted features like CSS.

We have divided the software into several moduli
closed related with their command line citation mining
program. This web interface is written in Perl using the
CGI.pm  module3,   and   it   is   hosted  by   a  PC  running
Fedora   Core4.   The   web   server   is   Apache.   In   the
following a typical session is described.

The  user   enters   to   the   system,   and   can   select   a
previously loaded project, or start a new one. When a
new project is started, the user has to provide a short
name for the project.  All subsequents operations will
be realized on the selected project.

3 CGI(3pm)
4 http://fedora.redhat.com/

The first  process is to upload a data file.  Several
integrity   checks   are   realized   to   assure   a   valid   field
tagged   file.   If   the   uploaded   file   is   found  valid   it   is
stored   on   the   web   file   system.   We   perform   a   field
count for cross­references among the other programs.

Next,   the   user   can   perform   the   bibliometric
analysis.   The   web   interface   invokes   the   previously
described bibliometric program with the appropriated
arguments. For each file generated, a link is showed.

Later, the user can apply the relevant words search.
Also   the   web   interface   invokes   the   corresponding
program, and for each generated file a link is showed.

Finally,   the   user   can   perform   the   similarity
analysis.   In   the   next   section   we   present   some
examples.

3 Examples
Here we present screenshots of the simple open source
web interface for citation mining. In Fig. 1 we present
the  main  page  when  the  complete  analysis  has  been
performed. In it we can see the first two moduli with
the complete set of outputs,  also there are shown the
time stamp of the analyzes.

Fig. 1. Display of the main result page
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In Fig. 2 we present the output of the more relevant
single   words.   As   it   can   be   seen   there   are   not
meaningless  words  and  can  also  be  observed  a  very
indicative words like chicxhulub (a crater created by a
meteor and possible cause of dinosaur extinction), and
other   words   remarking   that   astronomy   is   a   relevant
field in Mexican Science.

Fig. 2. Display of the single relevant words

Fig. 3. Display of an XML output

In Fig. 3 we illustrate a preliminary XML output
showing   the   display   of   source   journals.   Here   we

observe   that  Mexican   scientists   sort   his/her  work   in
both journals almost by equal.

4 Conclusions
In   this   paper  we  present   a   simple  open   source  web
interface for  citation mining.  This interface has been
implemented   using   PERL   to   deal   with   the   text   file
obtained from the Web of Science database of Institute
for  Scientific  Information.  In the development of  the
interface   it   has   been  paid   special   attention   to   avoid
creating databases from the extracted data from ISI and
of course the interface asks for the file from ISI which
can be obtained only for authorized users. Thus we are
close   to   ISI's   acceptable   use   policy.   Of   course   the
software  can  be  modified   in  order   to  deal  with   any
other database of scientific journals with an output in
text (CVS) format. This software has been use for the
analysis of the scientific production of Mexico in the
main stream journals as Nature and Science during last
decade [11] and also has been use to deal with several
thousand of  papers  allowing immediately  analysis  of
the results.
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