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Abstract

The people information is distributed in various forms such as database, web page, text, and so on, where the world wide web is one of the
main sources of publicly-available people information. It has a characteristic that the information on people is intrinsically temporal.
Therefore, the reconstruction of the information is needed for an individual or a company to use it efficiently. In order to maintain or manage
the temporal people information, it must distinguish the variable information from invariable information of people. In this paper, we propose
a method that constructs an ontology based on events to manage the variable people information efficiently. In addition, we present a system
which reconstructs people information that satisfies the users’ demand with the ontology.
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1. Introduction

The people information is itself the historical information of
many individuals. In general, it is distributed in various forms
such as database, web page, text, and so on. Particularly, the
web is an enormous source of publicly-available information on
people. However, if someone wants to know the information of
a person, he should retrieve all relevant kinds of information
from various sources and manually reconstruct them. Therefore,
it requires much time and efforts in order to get the consistent
person information.

Existing information retrieval systems in general use a vector
model of which potential is from the frequencies of matched
keywords between documents and a query. For example, when a
query is given “From 1960 to 2000, Microsoft Bill Gates'
personal history?”, then a system defines the keywords as
“1960”, “2000”, “Microsoft”, “Bill”, “Gates”, “personal”,
“history”, and retrieves documents including them using the
frequencies. The first document of Google’s search results for
this query is an introduction of a book related to “Bill Gates”,
but no information about who “Bill Gates” actually is. Most of
the highly ranked documents contain the name “Bill Gates”, but
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their content is just about personal computers.

Many documents hold recent information about “Bill Gates”,
and they have similar content one another. However, in general,
the interests of users about a person are not only about recent
information but also about past information. If a document
which is about “Microsoft Bill Gates” exists in the form well-
organized by someone else, it would be helpful to get personal
information about “Bill Gates”. However, this is not the general
case. In general, the users have to search the information by
themselves by using an information retrieval system and have to
reconstruct it according to their interests. What is worse,
sometimes some keywords are irrelevant with the existing
search engines. For instance, among the keywords above,
“1960” and “2000” make no sense in searching information
about “Bill Gates”.

In this paper, we define an event as variable information of
people according to time or place, and represent it as an
ontology. A search system using this ontology outputs the well-
organized reconstructed information on a specific individual in
interest, and then the reconstructed information is suitable for
users’ demand. The ontology for people information is called
“Event-Ontology” in this paper.
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2. Representing People Information Using Event-
Ontology

When representing people information with an ontology, the
permanence and the practical use must be considered[1, 2]. It is
very important in the variable situation how to define concepts
and relations to keep the permanence of an ontology. Therefore,
a method is required which constructs an ontology schema for
temporal people information.

The information on people can be divided into two types. One
is variable and the other is constant. For instance, the birthday
and hometown of a person are constant information, but the job
and position are temporal. The constant information can be used
to discriminate a homonym. The persons whose name is “Bill
Gates” can be discriminated according to their birthday or home
town. This kind of information can be derived from databases,
blogs or homepages.

The datatype property of OWL can define the intrinsic
properties of persons that are not varying for time or external
factors, while the objecttype property can define the intrinsic
relations between two concepts.

The temporal information for a person is a typical example of
variable information. For instance, the graduate information,
career, position, awards and all events related to a person are all
time-varying. The natural language sentences containing such
information are used to extract the temporal information. For
instance, consider the following sentence.

Microsoft Bill Gates is_educated_at Harvard.

This sentence is false in this moment. In order to let an
ontology have permanence, we represent concepts and relations
that do not vary according to time and any external factors.

Actually, one may think that “Bill Gates” who is a chairman
of Microsoft is the same person irrespective of time. Even
though “Bill Gates™ is one person, each event in which he was
involved is different. First, Bill Gates was a Harvard student.
Then he is the chairman of Microsoft. One solution for this
phenomenon is to define time concept, which results in the
events represented with concepts and relations. For this reason,
we do not represent only the current information of a person, but
also represent the time-varying events. Figure 1 shows the
schema of Event-Ontology related with People, Place, Time, and
Organization, and some examples of instances that represent a
temporal event with these relations.

Event-Ontology is defined based on fundamental factors
which describe an event. That is, subject, object, predicate and
time is represented as properties of an event. A factor which is a
subject of an event becomes the property value of subject, an
action of a subject or a content of an event is the property value
of hasPredicate. object has place or an object of an event.
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Fig. 1. Event-Ontology and an instance

A subject can be Person or Organization. In Figure 1, a value
of subject is person: Bill_gates_19551028 which is for
Microsoft Bill Gates. The property object has Person,
Organization, or Product as a value. In this example, object has
org:0124 which is the Harvard.

The property hasPredicate contains Predicate that represents
the content of an event. In Figure 1, the original form of
syntactic representation like "work for" is a value of
predicate_workFor, and hasPredicate has this instance as a
value. In general, one single meaning can be represented in
various syntactic forms. The Predicate is peeded to be
represented a concept given in these various forms. A datatype
property, isPredicate has an original form of the list for these
syntactic  representations. For example, an instance,
Person_workFor can be restricted to “work”, “belong 107,
“employ”, and “serve”. The following sentences have the same

meaning but different syntactic forms.

1. Bill Gates works for Microsoft
2. Bill Gates belongs to Microsoft
3. Bill Gates is employed by Microsoft
4. Bill Gates serves the Microsoft

In these example sentences, a predicate information is
represented as Person_workFor. One can recognize them by
preparing syntactic expression in a text and the value of
isPredicate of the predicate instances.

Time factor is defined with existing time ontology, OWL-
Time[3]. It can express facts about topological relations among
instants and intervals, together with information about durations,
and about datetime information. We mainly use it to represent
the intervals, it needs a starting point and an ending point. Each
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is defined as datatype property of hasBeginning, and hasEnd. If
only hasBeginning has a value, its instance is the starting point
and the event is still progressing. hasBeginning, and hasEnd
take date type defined in xml, as a value range. All of these are
expressed in the form of “year-month-date”.

An event can be recognized by subject, hasPredicate, object,
and hasTime. The same events by a subject are recognized
differently by object or time. In addition, the events that occur at
the same time can be different events according to the subject of
the events.

These properties that describe an event let a system
reconstruct event information according to users’ demand.
Through the query “From 1960 to 2000, Microsoft Bill Gates’
personal history”, a user wants Microsoft Bill Gates’ personal
history between 1960 and 2000. To get appropriate results of
this query, a retrieval system just searches Event instances
according to the time axis in the Event-Ontology.

There have been a lot of information extraction researches
from structured or unstructured documents. STALKER is a
wrapper induction system that performs hierarchical information
extraction[4]. The PAPIER system uses relational learning to
construct unbounded pattern-match rules for information
extraction given semistructured text[5]. BBN IE system extracts
information based on statistical method from texts[6]. These
researches are applicable to automatic generation of instances
from structured ot unstructured text for an ontology. Celjuska
proposes a method which generates candidate instances from
unstructured text[7]. The instances are semi-automatically
generated for the user’s final decision. Bernardo et al. propose a
solution based on CRF for ontology population{8]. Knowltall
system extracts instance by using patterns learned from corpus.
Yet, generating instances from raw text is under study.

3. A System for Managing People Information

The people information exists in various forms such as
database, web page, text, and human knowledge. An ontology is
automatically or manually constructed from these information.
The various kinds of information are saved as instances or data
value according to concepts and relations defined in the
ontology.

Figure 2 is the configuration of a system that searches people
information based on Event-Ontology by using Protégé API.

This system searches the information within the Event-
Ontology through 4 steps.

1. A query is inputted and the concepts of the keywords are
identified.

2. Inference an instance which is matched with each concept of
the keywords.

3. Inference the event information which satisfies the user’s
demand.
4. Reconstruct results.

A semantic query processing is performed based on Event-
Ontology. Through searching instances which is matched with
concepts of keywords, the system can recognize user’s demand.

For example, in step 1, a user queries “From 1960 to 2000,
Microsoft Bill Gates’ personal history.” The system searches
concepts for “From 1960 to 20007, “Microsoft”, “Bill Gates”,
and “personal history” based on concepts and relations defined
in the Event-Ontology. “From 1960 to 2000”can be identified as
a time condition by using a pattern. “Microsoft” and “Bill
Gates” are identified as Organization and Person respectively
by using instance information. The system searches instances of
predicates for “personal history” by using previously
constructed mapping table.

For processing a query, this system infers twice based on the
Event-Ontology. The first is done in step 2. The system searches
the candidates which are Person instances, and then, in step 3,
infers the event information for user’s demand. The persons
whose name is “Bill Gates” are restricted by “Microsoft” as
Organization. The system should search persons named “Bill
Gates” and who belongs to “Microsoft”. It searches the event
instances of which property subject has a Person instance and
the value of its hasName is “Bill Gates”. At the same time, it
checks whether the Property hasPredicate of the event instances
has a Predicate instance, and whether the property object has an
Organization instance and the value of its hasName is
“Microsoft”. The property subject of finally searched instances
has a Person instance which the user searches.

Knowledgas

Knowledge Resources

Fig. 2. System configuration

In step 3, the system searches the event information which
satisfies user’s demand. It searches Event instances of which
subject has the instances searched in the step 2 and hasPredicate
has an instance related to “personal history”. Finally, it searches
Event instances between 1960 and 2000. The event information
is sorted according to time.

There can be several persons whose name is “Bill Gates” in
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“Microsoft”. In this case, the result is the event information
about more than one person. This system outputs the event
information about a person with his property information. Thus,
the users can distinguish them.

This system reconstructs the information in an ontology. The
instances and data value in an ontology are obtained from
various resources such as DB, web page, text, and so on. When
using the existing information retrieval system, the users can
hardly collect necessary information from the distributed
information sources. However, an ontology manages the
information in an integrated form, and offers the information
efficiently. The event instances which meet the query can be
reconstructed in a new form according to users’ interests.

4. Evaluation and Discussion

4.1 Correct Semantic Search

Actually, the information retrieval system like Google
searches mainly recent articles in high rank and the contents of
articles from different web sites are similar one another. Users
have to search necessary information from various web pages
and reconstruct the results by themselves. However, the
proposed system solves this problem. In addition, it is possible
to infer new information from existing information by using
Event-Ontology. Of course it is unfair to compare the
performance of a semantic search system based on the Event-
Ontology and a system that searches the web pages, because the
semantic search system has a process that constructs an ontology
automatically or manually. Nevertheless, the significance of the
proposed system is that it can offer the precise results for
meeting the users’ demand.

4.2 Representing Variable People Information

The Event-Ontology that represents people information with
time information maintains and manages not only the recent
information but also the past. For the same person, if a property
is given with a different value, then it is distinguished by other
properties such as time or place. Thus the width of usable people
information is broadened. The reliability of information can be
guaranteed, because the extracted people information can be
used permanently.

4.3 Reconstruction of Results

For several years, the search portals yet have just a list form
as results. Only to highly-ranked documents a thumbnail is
added or the keyword is shown in bold. Recently, according to
the format of searched documents, the results are grouped into
some categories such as web page, blog, image, knowledge, cafe,
movie, and so on. However, the basic form cannot overcome the
list.
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The suggested system can output various forms such as
generation of text, graph, table, galaxy, cone, tree, and so on
(see Figure 3). The semantic contents of the result can be
arranged by time or importance. These various forms of result
can help users understanding the search results.
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Fig. 3. Various output

4.4 Privacy for Using People Information

Companies can find people’s interest using each person’s
historical information and offer personal service. Already some
companies have a marketing strategy based on people
information. Each service gets accepted through joining
agreements for using personal information, so people offer their
information by themselves. This has a limit that it is impossible
to get personal information for the people who do not agree.
Because the proposed Event-Ontology in this paper uses only
the public information, it is free of privacy infringement and
thus it is legally possible to get amount of people information

online.

5. Related Work

Several ontologies have been constructed for holding people
information. The Semantic Web Portal Project managed by Deri
proposes a semantic web meta-portal for providing information
on people[9]. It describes the necessity of validity to update
recent personal information, but ignores the past information for
persons which is also important to be a portal on people.

John et al. construct ontologies for information of LiveJournal
by using FOAF[10]. However, what they actually do is just to
construct a kind of FOAF which is independent of time even
though a person is defined in various ways. This is because
FOAF cannot represent the temporal information. JRC
constructs an ontology to represent the relation between people
related to terrorism and presents a retrieval system that can
process semantics of query such as organization, event, person
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and place[11]. However, they leave a future work to represent
temporal information.

For SHOE-Personal Ontology, there is a research about
ontology versioning to solve a problem that the concepts in an
ontology can change according to time[12]. However, they miss
that those which are rapidly changing are not ontologies but the
information which is usually represented as instances in the
ontology. For example, while a person’s job, position and
salaries change over time, but some concepts such as job,
position and salary hardly change. There have been researches
to represent a temporal data in the field of database. Paolo et al.
propose a model to represent temporal medical data and a query
language[13]. Faiz et al. introduce the tXSchema model and a
notation to annotate XML schemas to support temporal
information[14]. Since these researches are working with a
database, they record temporal information over time and show
the information itself, but cannot make a reasoning result.

6. Conclusions

It is an important issue for realizing semantic web how to
construct an ontology. The Event-Ontology, an event-based
ontology proposed in this paper can represent the variable
information. In addition, the existing ontology on the web such
as people or organization ontology can be applicable with the
Event-Ontology. Therefore, the Event-Ontology can be useful
for various applications.
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