BAROMETR REGIONALNY
Tom 12 NR 1

Ontology of Information about an Enterprise Found
in Press Articles

Jan Andreasik

University of Management and Administration in Zamo§é, Poland

Abstract

In the paper the ontology of information about an enterprise (OIE) is presented. The ontology helps to
analyse the information about the examined enterprise. The aim of analysis is to isolate information
about an enterprise found in business and financial press articles (news items) in order to define the
strategic position of the company. This information is “relative propriety” in the terminology of the
Polish philosopher Roman Ingarden’s formal ontology. The author proposes the OIE ontology of infor-
mation about an enterprise (company) based on the theory of individual objects by Roman Ingarden.
Analysis of information from press news will provide a method for automatic gathering of data on the
current state of an enterprise.
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Introduction

Every enterprise quoted on the stock exchange is obliged by adequate provisions to provide cur-
rent information concerning its financial results, capital structure, market value, revenue from
sales, financial liquidity, personnel changes, ownership changes, implemented projects, concluded
contracts, implemented investment ventures, etc. This information is published in business news-
papers, reports and on websites. Undertaking an investment decision (such as buying or selling
shares, obligations or other securities) is connected with the process of obtaining information about
a particular enterprise. This information should be synthetic and current, and it should cover those
aspects of the enterprise which concern the potential estimation of its market value. An investor
should be able to find answers to the following questions:

Is the company viable?

Is the company a leader in its business line?

Is the company operating on a developing market?

Is the company launching the manufacture of a new product?

Is the company implementing investment projects?

Is the company acquiring new orders (contracts)?

Is the company losing clients?

Is the company losing sub-suppliers?

Is the company’s own capital increasing?

Is the company settling its liabilities?

Is the company paying dividends?

Is the company hiring workers?

Is the company dismissing workers?

Does the company have financial liquidity?

Does the company have a good prognosis for its financial condition?

What is the value of the market in which the company is operating?
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These kinds of questions can be put in three groups, on the basis of which the strategic position
of the company can be defined according to a “three dimensional strategy model” (Strategor 1995).
In this model, a company’s position in three strategic dimensions is specified: in the dimension of
security, understood as limitation of competition, in the dimension of the business line value, and
in the dimension of competence. Third-generation BI (Business Intelligence) systems attempt to
extract information from texts by means of a semantic analysis. Therefore, it is important to cre-
ate a formal tool for such an analysis. The objective of such an analysis should not only be extract-
ing information about appropriately classified facts, or facts in a framework of domain ontology,
but also reading a text in such a way so as to gain new knowledge. This article presents an on-
tological approach to text analysis, whose aim is to isolate information about an enterprise found
in business and financial press articles (news items) to define the strategic position of a company.

Let us consider press information concerning the three above enumerated dimensions of the
strategic model.

News item no. 1

The European Commission strongly supports the development of data processing services using
cloud computing. The European Commission adopted a new “strategy to drive European business
and government productivity via cloud computing”. The European Commission estimates that by
2020 2,5 million new jobs will be created in Europe, which means the creation of a completely
new branch of industry, whose value will be 80 billion Euro. Cloud computing is one of the fastest
growing segments of the I'T market in the world, and in Poland as well. The most recent poll car-
ried out by Ip-sos MORI upon the request of Microsoft showed that the percentage of small and
medium enterprises using cloud computing is already about 52%.!

This information proves the great value of the cloud computing segment on the information ser-
vices market. If an enterprise conducts this line of business, it has a high position in the dimension:
domain value.

News item no. 2

Polish Defence Holding (former Bumar), the largest defence manufacturer in Poland, talks about
the conditions of a merger with Huta Stalowa Wola. The plans for modernizing the army, which
through 2022 will invest 139 billion zlotys in modern arms and artillery, vehicles, ships, helicop-
ters, air-defence missile systems and soldier equipment. PHO Defence Group is struggling for
orders and to increase its value, because in two years it is planning to go public.?

This information confirms the security of the growth policy of PHO Defence Group as a result of
the consolidation of a sector’s enterprises.
News item no. 3

PKS Polonus, a coach carrier, has launched a mobile application thanks to which it is possible to

1. Original text in Polish: “Komisja Europejska mocno stawia na rozwdj ustlug przetwarzania danych w chmurze
obliczeniowej. Komisja Europejska przyjeta strategie ,, New strategy to drive European business and government
productivity via cloud computing”. Komisja Europejska szacuje, ze do 2020 r. w Europie powstanie 2,5 mln nowych
miejsc pracy, co bedzie oznaczato stworzenie w Unii Europejskiej catkowicie nowej galezi przemystu o wartosci 80
bilionéw euro. Cloud computing jest jednym z najszybciej rozwijajacych sie segmentéw rynku IT na $wiecie 1 w tym
w Polsce. Obecnie jak wynika z najnowszego badania Ip-sos MORI przeprowadzonego na zlecenie Microsoftu, odsetek
korzystajacych podmiotéw MSP siega juz ok. 52 procent.” See: Rzeczpospolita, June 1, 2013, Ekonomia & Rynek, B4.

[In the journal (in both Polish and English texts) European practice of number notation is followed —for exam-
ple, 36 333,33 (European style) = 36 333.33 (Canadian style) = 36,333.33 (US and British style). Furthermore in
the International System of Units (SI units), fixed spaces rather than commas are used to mark off groups of three
digits, both to the left and to the right of the decimal point.—Ed.]

2. Original text in Polish: “Polski Holding Obronny, dawny Bumar, najwigksza grupa zbrojeniowa w kraju roz-
mawia o warunkach polaczenia z Hutg Stalowa Wola. Polskiemu Holdingowi Obronnemu i podkarpackiej artylerii
sprzyjaja plany modernizacji armii ktéra do 2022 r. zainwestuje 139 mld z! na nowoczesna bron pancerna i artyle-
ryjska, pojazdy, okrety, Smiglowce, rakietowe systemy przeciwlotnicze i wyposazenie zolnierskie. Obronna Grupa
PHO walczy o zaméwienia i podniesienie wartosci, bo za dwa lata planuje wejscie na gietde.” See: Rzeczpospolita,
July 10, 2013, Ekonomia & Rynek BS.
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check the timetable, buy tickets and locate the coach via a smartphone or a tablet. This applica-
tion, which is distributed free of charge, is also available for devices with the Android, Windows
Phone and iOS operating systems.3

This information shows the increase of the competence of PKS Polonus by its introduction of its
application on mobile devices, thanks to which access to the company’s services is easier.

In BI systems not only information about facts, which can later be associated with the ap-
propriate goals of an enterprise, is extracted, but also knowledge about the relations between
enterprises operating on specific markets. This kind of knowledge is difficult to define. The kind
of conceptualization which is required here is one which makes it possible to compare facts to get
new knowledge about an enterprise. This kind of knowledge comprises a set of properties attached
to a particular enterprise, for example: ‘the enterprise is a leader in its industry’, ‘the enterprise
has lost its position of a leader in a particular market segment’, ‘a product manufactured by the
enterprise is mostly preferred by users’, etc.

The news item entitled: “Kozminski among Executive MBA leaders”® can only be understood
if an analysis of the complete news text is carried out according to a defined format, in which the
following data can be distinguished:

o the market: studies for upper management personnel

o the rating: rating of Executive MBA “Financial Times” programmes

o the rating criterion: mean salary of the graduates

o the leader: Kellog/Hong Kong UST Business School

o mean annual salary of UST graduates in China: 416,8 thousand dollars

o 47th place: Leon KoZzminski University

o mean annual salary of the Leon KoZzminski University graduates in Poland: 144,1 thousand

dollars

In this paper, the author presents the OIE ontology of information about an enterprise (company)
based on the theory of individual objects by Roman Ingarden, a Polish philosopher. OIE ontology
helps to identify ontologically interesting elements in a news item and maps the news item onto a
semantic network, thanks to which the properties of the object (enterprise) are defined.

1 Extracting information from press news

The research conducted so far, concerning extraction of information from press news, has concen-
trated on identifying this information according to a particular pattern, allowing for the identifica-
tion of a fact, which is later associated within a defined domain ontology.

Eivind Bjoraa (2009) worked out a multi-agent system, in which an agent processes information
written in a natural language (English) according to a particular pattern from domain ontology
(ontology of business news from Reuters) into the RDF language code, and then associates it with
appropriate financial data of the XBRL standard.

News item:

The loss before tax is expected to be approximately GBP 39 million.

Diagram 1 shows a graph of the news item structure. In accordance with the procedure of extract-
ing information, the agent first recognizes the currency, then determines the amount, and then
sets about assigning it in account terms. Figure 2 shows a graph of an exemplary news item in
the RDF language.

3. Original text in Polish: “PKS Polonus, przewoznik autokarowy, uruchomil mobilng aplikacje, ktéra umozliwia
sprawdzenie rozkladu jazdy, kupowanie biletéw oraz lokalizacje autokaru za pomoca smartfona i tabletu. Dystrybu-
owana za darmo aplikacja dostepna jest na urzadzenia z systemem operacyjnym Android, Windows Phone i i0S.”
See: Rzeczpospolita, June 27, 2013, Ekonomia & Rynek B6.

4. Original Polish title: “Kozminski wérdd lideréw Executive MBA.” See: Rzeczpospolita, October 22, 2013,
Ekonomia & Rynek B5.
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Fig. 3. Ontology of financial news.
Source: (Mellouli, Bouslama, and Akande 2010)
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Mullouli et. al. (2010) presented a concept of a system sorting the business news items of Re-
uters and Bloomberg into categories within the financial news ontology. Each category (concept)
has a distinguished set of attributes (properties). The process of text analysis is based on distin-
guishing attributes in a text and matching them to a set of attributes defining a particular onto-
logical concept. The news item is divided into four basic categories: social, business, informative
(announcements) and political. The full financial ontology is shown in figure 3.

For example, the news item:

The stock exchange in Toronto shows a drop in the inflation rate.

This news item is classified into the category: flotation <stock exchange> with the following at-
tributes:

« actor: the stock exchange in Toronto

 determination of activity: there is a drop

o parameter: inflation rate

2. OIE Ontology of news about an enterprise (company)

In the author’s opinion information about an enterprise is a pronouncement; a particular judgment
is presented together with evidence. For example the news item:

Chitika Inc., which analyses the mobile advertisement market, claims that 84,3% of tablet web
traffic was in June 2013 generated by Apple’s iPads. Amazon’s Kindle Fire took second place with
5,7% and Samsung Galaxy claimed third place with 4,2%. IPad usage share increased from June
to May, Chitika claims, whereas the share of other companies dropped. Regardless of what you
might hear or read about how many are bought or sold or activated, iPad is used more than any
of the rest, says Cook, Apple’s chief executive, adding that iPad is used 4 times more than all the
other tablets put together.”

This information may be read using the relation form categories as defined by Roman Ingarden
(1987) in the following way:

Relation bond: The comparison relation between Apple and Amazon is specified by Chitika
Inc.’s report, which analyses the mobile advertisement market. The report presents a rating of
tablets according to the criterion of web share usage.

Fundamentum relationis: From what Tim Cook, Apple’s chief executive, says, we find that the
constitutive nature of iPads is its Web usage share. It is a value which is more important than the
number of sold or activated iPads. Tablet web traffic constitutes fundamentum relationis.

Carrier A (Apple): The carrier is the process of Web traffic generated by iPads. It is the result
of using iPads. Apple’s iPad Web traffic share is 84,3%.

Carrier B (Amazon): The carrier is the process of Web traffic generated by Kindle Fire. Ama-
zon’s Kindle Fire Web traffic share is 5,7%.

A relation segment: Apple’s iPads.

B relation segment: Amazon’s Kindle Fire tablets.

A relation exponent: iPad is used more often than all the rest.

B relation exponent: Kindle Fire takes second position.

The above enumerated details are obtained from the analysis of the news text, which can be pre-
sented using the diagram in figure 4.

5. Original text in Polish: “Firma Chitika Inc., ktéra analizuje rynek reklamy mobilnej, twierdzi, ze 84,3 procent
ruchu w Internecie generowanego przez tablety pochodzilo w czerwcu 2013 z iPadéw Apple'a. Na drugim miejscu
znalaz! sie Kindle Fire Amazona z 5,7 procent a na trzecim tablety Samsung Galaxy z 4,2 procent. Wykorzystanie
iPadéw wzrosto w okresie od czerwca do maja, twierdzi Chitika, podczas gdy udzial innych firm spadl. Bez wzgledu
na to, co czytacie lub styszycie o wynikach sprzedazy lub aktywacji, iPad jest wykorzystywany czeSciej niz cala
reszta — powiedzial Cook (prezes Apple'a) — dodajac, ze iPad jest wykorzystywany czterokrotnie czesciej niz konku-
rencja.” Rzeczpospolita, October 24, 2013, Ekonomia & Rynek, B6.
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Relation bond: mobile advertisement market

Carrigr A: Carrer B:
iPad generates 84,3% Fundamantum relationis: Kindle Fire geherate 5,7% of
wéb traffic web traffic

Web Traffjc generated by tablets

A\elation segment: | A relation exppnent: B relatiqn exponent: B relation segment:
iPad is used fodr times Kindle Fire takes Kindle Fire Tallet

Company: Apple Company: Amazon

Fig. 4. The form of a relation between two companies producing tablets according to the theory of objects by Ro-
man Ingarden

In order to assign a relative state of matters to object A (Apple): iPad is used four times more
often than its competitors, a rule concerning the definition of all the relation categories enumer-
ated in figure 5, which provide material and formal evidence for the truth of the judgment, should
be fulfilled.

For further analysis the author adopts the following terminology in order to define classes in
the ontology of news about an enterprise:

RC —relationship criterion—in Ingarden’s definition of relation it corresponds to the category:
‘Fundamentum relationis’. The relation criterion constitutes the main criterion for the comparison
of objects A and B within the rating. In the said example, the criterion is the tablet Web traffic.

RD —relation documentation—in Ingarden’s definition of relation it corresponds to the cat-
egory: ‘relation bond’. The documentation comprises a report, expert opinion, scientific paper or
business documentation in which the rating or comparison of A and B is presented. In the said
example it is Chitika Inc. report— Mobile Advertisement Market Analysis.

(A) RS—Company A’s share in the relation—in Ingarden’s definition of relation it corre-
sponds to the category: ‘Carrier A’. The object share in the relation is defined by giving a param-
eter number in the process of using Company A’s product or device, which represents Company A
in the said relation. In the said example it is the share of iPad in tablet Web traffic.

(B) RS—Company B’s share in the relation—in Ingarden’s definition of relation it corre-
sponds to the category ‘Carrier B’. The object share in the relation is defined by giving a parameter
number in the process of using Company B’s product or device, which represents Company B in
the said relation. In the said example it is the share of Kindle Fire in tablet Web traffic.

(A) RR—Company A representative in the relation—in Ingarden’s definition of relation, it
corresponds to the category: ‘relation A segment’. Company A representative comprises the prod-
ucts, services and processes which are compared to the representatives of Company B. In the said
example, the representative of Apple is iPad.

(B) RR—Company B representative in the relation—in Ingarden’s definition of relation, it
corresponds to the category: ‘relation B segment’. Company B representative comprises the prod-
ucts, services and process which are compared to the representatives of Company A. In the said
example, the representative of Amazon is Kindle Fire.

AR (A/B)—assessment of Company A in relation to Company B—in Ingarden’s definition
of relation it corresponds to the category: ‘left relation exponent’, which is the so called ‘relative
property’. The assessment of Company A in relation to Company B may be either positive or nega-
tive. In the said example A /B assessment is the following: iPad is used more often than all the rest.
It is a positive assessment which designates a positive state of matters for company A.

AR (B/A)—assessment of Company B in relation to Company A —in Ingarden’s definition of
relation it corresponds to the category: ‘right relation exponent’, it is the so called ‘relative property’.
In the said example the B/A assessment is the following: Amazon’s Kindle Fire took second place.
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PC—companies with a positive state of matters—it is the class of companies for which a
positive state of matters is defined. In this example Apple is an instance of this class.

NC—companies with a negative state of matters—it is the class of companies for which a
negative state of matters is defined. In this example Amazon is an instance of this class.

Figure 5 shows the ontology of information about an enterprise taking into account the above
enumerated concepts (classes) and object properties between them. The following object properties
are distinguished:

CA < is A represented> (A) RR

CB < is B represented> (B) RR

(A) RR <has an A share in the relation> (A) RS

(B) RR <has a B share in the relation> (B) RS

(A) RS <is A assessed> (A/B) AS

(B) RS <is B assessed> (B/A) AS

RD <comprises assessment of A> (A/B) AR

RD <comprises assessment of B> (B/A) AR

RC <is documented> RD

RC <has an A share according to the criterion> (A) RS
RC <has a B share according to the criterion> (B) RS
(A, B) N <is quoted> RD

(A, B) N <is in a relation to A> CA

(A, B) N <is in a relation to B> CB

(A/B) AR <has a positive state assigned> CA

(B/A) AR <has a negative state assigned> CB

Each OIE ontology concept constitutes a class with distinguished attributes (data types). Below
there is a list of attributes for each OIE ontology class with appropriate instances from the pre-
sented example.

Class CA <Company A>
Attributes: <company name>: Apple
<CE0>: Tim Cook
<activity>: computer production
<stock exchange>: New York
Class: (A) RR  <representative of A Company in the relation>
Attributes: <product type>: tablet
<commercial name>: iPad
<price>: $499
Class: RC <relation criterion>
Attributes: <market name>: mobile advertisement market
<market parameter>: tablet Web traffic
Class: (A) RS  <Company A share in the relation>
Attributes: <commercial name>: iPad
<A market parameter>: tablet A Web traffic
<share value>: 84,3
Class: RD <relation documentation>
Attributes: <documentation type>: report
<author of the report>: Chitika Inc.
<date of issue>: 2013
<period>: May-June 2013
<issuer>
<www address>
Class: (A, B) N <news about A, B company>
Attributes: <place of publication>: Rzeczpospolita, Ekonomia & Rynek
<date>: 24 QOct 2013
<index>: B9
<Company A name>: Apple
<Company B name>: Amazon
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Class: (A/B) AR <assessment of Company A in relation to Company B>
Attributes: "iPad is used four times more often than its
competitors"
<linguistic variable>: four times
<number parameter of the assessment>: 1st place in the rating

<assessment content>:

<state>: positive

> CA
Company A

is A represented

v

(A)RR
Company A representative
in the relation

has an A share
in the relation

has an A share
according to
a criterion

(A)RS
Company A share
in the relation

is A assessed

comprises

(A/B)AR
Assessment of company A
{n relation to company B

is assigned
possitive state

is in relation to A

RC
Relation Criterion

k.

assessment assessment
of A RD of B
Relation documentation

is quoted

(A,B)N

Company B

C

is B represented

(B)RR
Company B representative
in the relation

has a B share
in the relation

has a B share

v

is B assessed

is dokumented

comprises

is in relation to B

according to
a criterion (B)RS
Company B share
in the relation

.

(A/B)AR
Assessment of company B
in relation to company A

is assigned
negative state

News about
A & B company

Fig. 5. Ontology of information about an enterprise (company)

According to the diagram above, instance B, Amazon, can be presented.
The author of this study has created a database from press news about companies quoted on
the Warsaw Stock Exchange according to OIE ontology.

Conclusion

Extracting information from press news is a matter which does not only mean distinguishing the
grammatical structure of a sentence written in a natural language. The process of recognition
cannot only be limited to finding data about facts in accordance with a particular structure. Such
a news item should be approached according to epistemological categories (Wolenski 2005). In-
formation about an enterprise should be given in the form of true judgments. To determine that
a particular company A is the leader in its line of business, the company should be compared to a
different enterprise according to a particular criterion. This comparison is a kind of rating, so the
rating which should be quoted here is a definite rating carried out by an appropriate agency, which
has a definite level of credibility.

In this study the author has presented the OIE ontology of information about an enterprise
through an analogy to Roman Ingarden’s concept of individual objects. The study comprises the
thesis that it is possible to map the concepts of ontology defined on the grounds of philosophy
(ontology for the first time according to Garbacz and Trypuz) onto domain ontology defined on
the grounds of information studies (ontology for the second time) (Garbacz and Trypuz 2012).
The author has created a database about companies quoted on the Warsaw Stock Exchange on
the basis of information obtained from press news from the supplement “Ekonomia & Rynek” to
Rzeczpospolita daily.
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