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Abstract e What kind of FOAF metadata are included in the extracted
keywords?

As one emerging metadata standard for the Se- e What kind of Web page contains FOAF metadata?

mantic Web, FOAF defines an RDF vocabu-
lary for expressing metadata about people and .
they reIatior? among them. This paper proposes 2 Keyword Extraction

a novel keyword extraction method to extract As an experimental attempt, we extracted the keywords of

FOAF metadata from the Web. The proposed FOAF project members (25 persons in total). First, we put

method is based on co-occurrence information of each person’s full name to a search engine, and retrieve
words. Our method extracts relevant keywords documents related to each person. From the search result,

depending on the context of a person. Our ex- we used the top 10 documents per person as the initial doc-
perimental results show that extracted keywords uments that might contain personal keywords.

offer strong potential for FOAF metadata extrac- The html files, at to a maximum 10 files per person,
tion from the Web. are acquired from the initial documents of each person.

They are pre-processed with html-tag deletion and part-
. of-speech tagging(POS). Then, the term set for keyword
1 Introduction extraction is extracted from pre-processed html files using
With the currently growing interest in the Semantic Web, the term extraction tool, Termex [Nakagaegal., 2003].
metadata is coming to play an important role in the Web After the whole procedure of extracting the term set, we ac-
As one emerging metadata standard for the Semantic Welguired about 1000 terms per person on the average. The rel-
FOAF([Brickley and Miller, 2004], “Friend of a Friend”, evant keyword of each person is chosen from these terms.
defines an RDF vocabulary for expressing metadata about Because the term set includes both relevant and irrele-
people and the relation among them. FOAF provides avant terms for personal information, we need to evaluate
way to create machine-readable documents on the Welthe relevance of term as a personal keyword. The sim-
and process them easily through merging and aggregatingest approach to measure term relevance as a personal key-
them. word is to use co-occurrence. In this paper, we define co-
As major hurdle of the Semantic Web is the creation ofoccurrence of two terms as term appearance in the same
metadata, FOAF also needs methods that facilitate and at¥eb page. If two terms co-occur in many pages, we can
celerate metadata creation so that FOAF metadata is beirgay that those two have a strong relation and one term is rel-
widely used and exchanged. One way to solve the probevant for another term. This co-occurrence information is
lem of metadata creation is to extract metadata from thecquired by the number of retrieved results of a search en-
Web. Considering the personal information that the FOAFgine. For example, assume we are to measure the relevance
vocabulary expresses, we notice that a lot of informatiorof nameN (e.g. “Dan Brickley”) and ternw(e.g “Semantic
is contained in the Web pages. For example imagine a re/eb”). We first put a query,/¥ andw”, to a search engine
searcher: that researcher’s information can be in an affiliaand obtain the number of retrieved documents that is de-
tion page, a conference page, an online paper, or even inrgoted by| N and w|. We continuously apply a queryN”
blog. In fact, we can expect that these pages contain a lot aind “w”, and get the number of matched documents for
FOAF metadata even including information that we wouldeach,|N| and|w|. Then, the relevance between the name
not expect to find. N and the termw, denoted by-(N, w), is approximated by
One of our research goals is to extract metadata of peoplge following Jaccard coefficient.
in their various contexts. The extracted metadata would be
expressed in the FOAF vocabulary and its extension. As a N w) — |V and w|
preliminary report to achieve this goal, we propose a novel (N, w) = |N| + |w| — |N and w]|
keyword extraction method to extract personal information
from the Web. Our hypothesis is that some FOAF metadatd his Jaccard coefficient captures the degree of co-
of a person is included in the extracted keywords. We aneccurrence of two terms by their mutual degree of overlap.
alyze the extracted keywords to verify this hypothesis, and Because different Web pages usually reflect different
explore the possibility of FOAF metadata extraction from contexts of a person, we introduce the notion of a con-
the Web. In particular we analyze the following points.  text to the keyword extraction Then, the extended rele-




vance of persorV and termw in contextC, denoted by
score(N, C,w), is calculated as the following.

score(N,C,w) = r(V, w)

r(C,w)

T MAX(r(N,w))

YMAX(r(C,w))

Table 1:

Higher-ranked keywords of “Dan Brickley”

Dan Brickley
Libby Miller
FOAF

Dan Connolly
Jan Grant
RDF Interest Grop

Semantic Web

xmins.coffoaf

Therein,a denotes the relevance between the person and Dave Beckett RDF
the context. The termv with the higherscore(N, C, w) is RDFWeb Eric Miller
considered to be a more relevant keyword for persom ILRT FOAF Explorer

contextC. S _
Table 2: The distribution of property labeled to higher-
ranked keywords

3 Keyword Analysis for FOAF Metadata

. [ Property | The number| per person|
Extraction Technical term| 695(49.9%) | 27.8
As an example of extracted keywords, Table.1 shows Name 476(34.1%) | 19.04
higher-ranked keywords of “Dan Brickley”, one of FOAF Organization | 71(5.1%) 2.84
founders. As explained in the previous section, the context URL 65(4.6%) | 2.6
is considered in the keyword extraction. In this experiment, Project 35(2-5‘;/0) 1.4
we used “FOAF” as the context term. With this context, Event 31(2'20/") 124
keywords are chosen in relation to FOAF. gomm“”'ty 10(0.7%) | 0.4
. . . osition 9(0.6%) 0.36
Among the higher-ranked keywords, we can find various Total 1397

personal information such as personal name, organization,
project, and related URL. To analyze what kind of FOAF
metadata are included in the extracted keywords, we anng-

tated one of 8 property labels (Name, Term, Project, Or-anOI *ILRT" co-occur in many pages, they might be no re-

o Iy : : lation between them in the real life. Therefore, someone
anization, Event, URL, Position, Community) to higher- . !
?anked keywords of each person. These propye)rty Iak?els art ould evaluate the propriety of.a keyword as actual meta-
prepared consideying a correspondence to FQAF metadat i?éti\?engyi?grfﬁgllg A?ZOHZ ::Tgagz)onblerrleys?nug;daztej ﬁ:‘o'(;]_'
Thereby we acquired 1392 labeled keywords in total (abouI ing a keyword as a candidate of FOAF metadata. a user
55 keywords per person on average). '

Table.2 shows the distribution of property labels. Nearlyﬁ%n easily create his or her own or another person’s FOAF

e e iech el Another proble of using keyords s FOAF metat

L ' R s to decide a certain keyword property. In our experiment
S o 05 ke 5 S e 2P 2] i gen el ach ey
the right side column, the properties for each person ar owever it is not efficient to put a property to numerous

distributed in a balanced manner. This distribution meang.XtraCtEd keywords. One approach to automatically de-

that if we extract about 55 higher-ranked keywords of onec'de the property of a keyword is to use the machine learn-

person, in average we can obtain about 20 names of his 29 technique that is often used in the entity extraction re-

quaintance, 2 or 3 related organization, and 1 or 2 projectss.eamh'

These numbers nearly match our activity and show the po% .

sibility of using the keywords for FOAF metadata extrac-2 Conclusion

tion. The Web holds much personal information that can be used
Furthermore, we analyzed which Web pages include as FOAF metadata. This paper proposes a novel keyword

higher-ranked keyword. First, we classified all 250 webextraction method to extract personal information from the

pages (10 per a person) that were used to extract the initidMeb. Our results show the important possibility of using

term set. Thereby, we produced the 17 categories such @&xtracted keywords as FOAF metadata. Importantly, our

“Personal page”, “blog”, “Online paper”. As a result, we method can capture the personal information in a different

find that “Personal page” is a good source for personal incontext. This allows us to obtain various person-related

formation such as names, organizations, and projects. Omnetadata.

line bibliography page can provide the information that is Because the Web is such a large information resource,

related to personal research activities such as coauthoriss information runs the gamut from useful to trivial. It

projects, and events(e.g. conferences and workshops). Ipresents the limitation that it must be publicly available on

teresting point is that blog pages offer the potential to behe Web. For further improvement of the proposed method,

a resource for various personal information. One reasomwe must analyze “what” information of “who” in the Web,

is that they contain more personal information. Anotherand its reliability . In this regard, blog and social network

reason is that they track the change of information througtsites are noteworthy subjects for the future.

frequent page updates.

_ _ References
4 Discussion [Brickley and Miller, 2004] http://xmins.com/foaf/0.1/

In applying the extracted keywords to FOAF metadata, ON®Nakagawaet al, 2003] http://gensen.dl.itc.u-
problem is that we are not sure that the keyword is really tokyo.ac ijV\;in html
relevant metadata of a person. Although “Dan Brickley” A '



