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Abstract. A data model for a stock market is developed in this work.
It is based on the stock market ontology, that covers the required entities
and connection properties in the stock market and its stakeholders. In
order to proof the proposed model, several data queries and reports are
presented and evaluated on recently published data sets. Few end-user
tools are conceptually explored in order to note the usability for the stock
market providers as well as traders.
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1 Introduction

The stock market and stock trading are ”ever green” topic in the software in-
dustry as well as in the research, due to the large amounts of profit that is
continuously achieved with this kind of systems.

An analysis of stock market returns is investigated in [1] and concluded that
there is substantially more correlation between absolute returns than returns
themselves. A new 2-dimensional visualization algorithm capable of presenting
detailed information on hundreds of items while emphasizing overall patterns in
the data is presented in [2]. The relationships between stock prices and volumes
of sales are examined in [3], with the view that they are joint products of a single
market mechanism. The results have shown that any model of the stock market
which separates prices from volumes or vice versa will inevitably yield incomplete
if not erroneous results. A study of how historical averages of real earnings could
help to forecast the present values of future real dividends is explored in [4]. The
stock market data from 1871 to 1986) is used and they develop the implications
of this for the present-value model of stock prices and for recent results that
long-horizon stock returns are highly forecastable. Data from the Macedonian
Stock Exchange and data from different web sites of Macedonian companies is
used in [5] in order to create datasets of Open Financial Data relevant for that
country, thus increasing the transparency and improving the data accessibility.

On the other side, the web science has already produced an advanced set of
standards and tools for data modeling, that could also apply in the field of power
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system’s data management. Schema.org [6], as an initiative from Google and
Microsoft, unifies the different existing data schemes and becomes a standard.
Actually, Schema.org is considered as one of the main drivers for the adoption
of Semantic Web principles worldwide, by a broad number of organizations and
individuals for their real business needs [7].

Although appeared recently, schema.org is already applied in different fields.
Authors in [8] have developed a health information representation, querying, and
visualization system by using Linked Data tools and have imported more than
20,000 HIV-related data elements on mortality, prevalence, incidence, and related
variables. Semantic tools have been applied in the home healthcare systems’ im-
provement and a cloud-based reasoning and mapping system built with Web On-
tology Language (OWL), Simple Protocol and RDF Query Language (SPARQL)
and SPARQL Inferencing Notation (SPIN) is presented in [9]. An approach that
provides integrated and situational information on different tourism-related top-
ics is presented in [10] and the authors introduce an adaptation concept based
on semantic descriptions of user context and integrated information sources and
describe a prototype implementing that concept. In [11] is presented the ongo-
ing effort on using Linked Data technologies to improve the online visibility of
touristic service providers from Innsbruck and its surroundings. A contribution
in the field of transportation applied to the city of London, UK is explored in
[12] and a novel framework to address accessibility information barriers by es-
tablishing a linked data repository for publishing, linking and consuming the
open accessibility data.

The previous work in this field has already published several data portals that
offer data from different fields, such as DBPedia 3 and its SPARQL endpoints 4

and WikiData 5. DBpedia is a crowd-sourced community initiative to extract
structured information from Wikipedia and make this information available on
the Web. By combining the power grid data with the general geo-political and
socio-economical data from such web and data hubs, certain indicators for a city
or country could be calculated, that will simplify power grid quality evaluation
and possibly enable ranking of the cities and countries by that indicators [13].

This is the outline of the paper. In Section 2 we explore the stock market
ontology and explain the data entities and relations. The usage benefits, such
as reports and queries, from a data repository based on the ontology are pre-
sented in Section 3. Section 4 concludes the paper and addresses the future work
opportunities.

2 Stock Market Ontology

The stock market ontology (SMO), shown in Fig. 1, provides the required en-
tities and relations to annotate the stock market data. The ontology reuses the

3 DBPedia, http://wiki.dbpedia.org/
4 SPARQL endpoints, http://live.dbpedia.org/sparql and https://dbpedia.org/sparql
5 WikiData, https://www.wikidata.org/
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Fig. 1. Stock market ontology (SMO) provides a data model for stock market’s data
annotation.

DBPedia data schemes as well as schema.org and provides additional entities
and relations to cover the stock market and stock trading data modeling.

The concept of Portfolio is considered, since every trader has his own trading
portfolio. The trader could create orders and every order could be executed in
one or more transactions. The order is related to a stock (i.e. instrument in
general) and the stock is a part of a company. An instrument could be classified
in different types, such as stock, fond, warrant etc. Every instrument has a price,
that is related to a stock market.

At this point, we connect to the general DBPedia concepts, like city, geo-
graphic location and additional company/city related data. The company and
city already exist in the DBPedia ontology and contain properties such as GPS
locations, number of citizens, area, number of employees and additional common
properties. Merging the trading data with the city/company data would result
in a dataset that could provide different statistics, such as:

– Number of traders per city;

– Average trading-portfolio performance per city;

– Total stock-listed companies value grouped by city;

– Number of people living in the places where a company has its branches;

– Average performance of the companies’ stocks by country or area;

– Preferred instrument type for traders by country;
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3 Real case scenario

The main goal of using the SMO ontology would be to connect the specific
stock market and stock trading data with the general company information
from DBPedia. Merging this two datasets is expected to result in any advanced
statistics or new indicators that will help the traders to see an improved big-
picture of the companies and stocks, they trade with.

A simple illustration of the data available on DBPedia, would be to list the
top ten companies in Germany ordered by the number of employees, as shown
in Table 1. The detailed SPARQL query is presented in Listing 1.1.

Table 1. Top 10 companies by number of employees in Germany.

company employees

Volkswagen 626715
Siemens 351000
Edeka 250000
Carl Zeiss AG 24946
Knorr-Bremse 24275
Kempinski 24000
Schott AG 15000
Peek & Cloppenburg 13700
S.Oliver 7000
Otto Bock 6300

A possible connection between the trading data and the general DBPedia
data is to use the traders companies postal address and affiliates’ addresses and
thus provide statistics that would rank the cities by the number of stock-listed
companies or moreover by companies value on the stock market.

The existing stock information boxes could be extended with the data from
DBPedia, showing values such as the net income, number of employees, revenue
etc. Such example for the Microsoft Corporation is shown in Table 2.

Table 2. Additional company information. Illustration for Microsoft Incorporation

Indicator Value

Net income $12190 mil
Number of employees 118584
Operating income $18160 mil
Revenue $93580 mil
Equity $80080 mil
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Fig. 2. Remote SPARQL endpoints. One part of the SPARQL query is executed on
SMO repository and another part is forwarded to DBPedia. Afterwards, the data re-
ceived from DBPedia is merged to the PGO data and additionally filtered before to be
sent to the client.

4 Conclusions and future work

A data model for a stock market was presented with the stock market ontology
(SMO), that covered the required entities and connection properties for data
annotation in a stock trading system. In order to proof the proposed model,
several data queries and reports were presented and few end-user tools were
conceptually explored in order to note the usability for stock market providers
as well as traders.
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Appendix: SPARQL queries and reports

The following SPARQL queries could be directly executed at our SMO SPARQL
endpoint 6 and some of them, in the background, will also use data from DP
Pedia 7.

6 SMO SPARQL endpoint, http://hdlipcores.finki.ukim.mk/sparql
7 DB Pedia SPARQL endpoint, http://live.dbpedia.org/sparql
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PREFIX rdf:

<http :// www.w3.org /1999/02/22 -rdf -syntax -ns#>

PREFIX rdfs:

<http :// www.w3.org /2000/01/ rdf -schema#>

PREFIX smo:

<http :// purl.org/net/hdlipcores/ontology/smo#>

PREFIX s:

<http :// schema.org/>

select ?company ,

MIN(xsd:string (? companyName )) as ?companyName ,

MAX(? numEmployees),

MIN(xsd:string (? cityName )) as ?city ,

MIN(? location)

where {

?company a dbo:Company .

?company rdfs:label ?companyName .

?company dbo:foundationPlace ?city .

OPTIONAL {? company dbo:locationCity ?location .}

?city rdf:type dbo:City .

?city rdfs:label ?cityName .

?city dbo:country dbr:Germany .

OPTIONAL { ?company dbp:numEmployees ?numEmployees . }

FILTER ( LANG(? companyName) = "en" )

FILTER ( LANG(? cityName) = "en" )

}

group by ?company

order by ASC(?city)

Listing 1.1. SPARQL to list top 10 companies by number of employees in Germany.


