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Abstract
This paper introduces the first prototype of a tool developed
as part of an interdisciplinary applied research effort. Our
long-term goal is to develop such a service which is capable of providing valuable information aiding decision making regarding international servitization. Our platform is currently able to identify the industry for some company based
on the contents of its web site. Key terms, including the extraction of multiword expressions – that we deem as relevant
industry-specific terms – and named entities are also part of
our demo application. The platform also incorporates a preliminary information retrieval component, which returns the
most similar company websites included in our database of
companies. Our demo is accessible from https://rgai.inf.uszeged.hu/prosperAM/demo.
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Introduction

There has been a recent interest in the computational processing and treatment of financial and business documents
(Hahn, Hoste, and Tsai 2018; Chen et al. 2019; Hahn, Hoste,
and Zhang 2019; Mahmoud El-Haj et al. 2019). Extracting
automatically information from the myriad of semi,- and unstructured data sources – including corporate web sites – can
provide a valuable source of information to decision makes
in industry.
In this paper, we introduce the first working component
of an online tool which will be integrated into a platform
for providing information to companies planning to export
their services to some foreign market. Our long term goal is
to provide companies such a platform which can aid them
in assessing their perspectives for exporting services to foreign markets. We think that a first step towards this goal is
to become able to present companies their competitors. To
this end, we developed an online tool which can categorize
the business profile of a company based on its website, then
also provides a ranked list of the most similar companies
included in our database. Key industry-related terms – also
extracted from the corporate websites – are currently also
determined by our tool.
Copyright c 2020, Association for the Advancement of Artificial
Intelligence (www.aaai.org). All rights reserved.

Due to the interdisciplinary nature of our project, we next
provide a brief overview of the theory of international servitization, then detail our technical contributions.
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International Servitization

In the last decades services provided by manufacturing companies have moved into the focus of both practitioners and
researchers (Oliva and Kallenberg 2003; Baines, Lightfoot,
and Smart 2011). Supplementing products with value enhancing services is seen as a clever manoeuvre to reach
a competitive advantage (Gebauer, Gustafsson, and Witell
2011), profitability and economic stability (Bandinelli and
Gamberi 2011). According to Service Dominant Logic additional services are central for direct value enhancement
of the physical product, which are themselves viewed as
a mere distribution mechanism for service delivery (Vargo
and Lusch 2004). However, the success of servitizing manufacturers remains debated as research shows mixed results
(Gebauer 2005; Wang, Lai, and Shou 2018). The existence
of service business results even in higher bankruptcy risks
for manufacturing firms (Benedettini, Neely, and Swink
2015). These failure risks are particularly increased if services are provided in different countries (Zarpelon Neto
2015). In international business further challenges emanate
from outside the company as changes in technology, regulations, competition or customer demands. Moreover, failure
can derive from wrong managerial decision-making as about
local investments, disadvantageous contracts with customers
or network partners or falling behind resident competitors
(Benedettini, Neely, and Swink 2015).
Hence, when implementing services the performance of
manufacturing companies may vary in different regions
(Szász et al. 2017). Indeed, manufacturing firms with the
same extent of servitization may achieve diverse performance levels in different geographic regions or if they operate in distinct industrial market sectors (Wang, Lai, and Shou
2018). Therefore, it may be concluded that the regional market conditions are decisive for success or failure in sertivitization (Baines et al. 2017). Above, the global competition
has changed dramatically in the last decade. In 2007, globally more than 30 percent of manufacturing firms have already been servitized (Neely 2008). In 2018 though, a radi-

cal increase of servitization has been identified in many economic areas around the globe as in China where the number
of servitized manufacturing firms increased from 17 percent
to 38, which is similar to the German level of servitization
(Mastrogiacomo, Barravecchia, and Franceschini 2019).
However, the understanding of this external context is still
undeveloped in research and there is a strong need of a descriptive comprehension of the broader environment and social aspects of servitization as well as for prescriptive studies about the external conditions influencing the right time to
implement or adapt a service strategy of manufacturing companies (Baines et al. 2017). From managerial point of view,
a continuous monitoring of markets and their characteristics
are fundamental for mitigating failure risks and recognizing
potential market opportunities.
Finding an approach to successfully engage within a market is a difficult investigative and planning challenge due to
its nature of an ill-structured problem Grünig (2017). Thus,
two heuristic principles should be applied for solving this
analytic problem, i.e. the rule of factorization breaking down
the issue into sub-problems and the procedure of modelling
for developing proven solution methods (Grünig 2018). Following Grünig (2017) it is out of purpose to examine a
large number of country and industry market combinations.
Therefore, the focus of this paper is specifically on the US
market as it is one of the most promising regions for European manufacturing companies (International Trade Center
2019).
Moreover, various market characteristics are important
for the success of servitization as the political, economic,
competitive, social, technological, environmental, industrial,
and regulatory components (Baines et al. 2017). Hence,
the developed prototype specifically focuses on industryspecific and competitive elements which are starting points
for a better understanding of the foreign market for servitization. This is done by automatic processing of company web
sites which may be competitors, service or network partners
or potential leads for servitization activities of manufacturing firms.
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The technical contributions

We next describe the current functionalities of our platform
and provide their technical implementation details.

3.1

Classifying websites according to SIC codes

Standard Industrial Classification (SIC) provides a finegrained hierarchical categorization of industrial activities. A
small sample of the entire categorization hierarchy can be
seen in Table 1.
We used the fasttext (Joulin et al. 2016) Python package for predicting the most appropriate SIC code for a given
company based on its corporate web site. In order to train
our model, we relied on the 2017 version of a US business
database1 which contains information on several millions of
companies, including their addresses, contact person names
and most importantly, the URL of their website along with
their SIC.
1

https://www.uscompanieslist.com/

Table 1: A sample excerpt of the SIC categories
SIC code
Industry
1000
1040
1090
..
.

Metal Mining
Gold and Silver Ores
Miscellaneous Metal Ores
..
.

1731
2000
2011
..
.

Electrical Work
Food and Kindred Products
Meat Packing Plants
..
.

Not all companies have a website included in the
database, furthermore a fair share of the URLs were no
longer affiliated with the company any more, e.g. they were
selling the domain instead of providing content related to its
onetime corporate owner. In order to reduce the noise from
the training procedure, we applied a handful of heuristics
which made semi-automatic removal of non-relevant (URL,
SIC) pairs possible. In the end we were left with approximately 400K corporate URLs that we could train our SICclassifier on.
The websites that we used for training were processed
only for their opening page, and the same applies for our
model when it makes inference to unseen URLs.

3.2

Extracting industry terms

Multi-word expressions (MWEs) are such white space delimited sequences of tokens that bear some idiosyncratic
behavior, such as oil refinery and steel manufacturing. Of
course, not all MWEs are relevant from an industry point
of view, e.g. cold war and privacy policy. Nonetheless we
make the simplifying assumption that MWEs can be treated
as such expressions which can be usefully applied to further
characterize and refine company profiles beyond their SIC.
To this end, we trained an MWE detector based on the
W IKI 50 training dataset (Vincze, Nagy T., and Berend
2011). For determining the multiword expressions (aka. industry terms), we use the same fast conditional random field
(CRF) based sequence classification architecture that we introduced earlier for POS tagging and named entity recognition in (Berend 2017). Our implementation is based on the
highly-efficient CRFsuite package (Okazaki 2007).

3.3

Basic IR component

Our platform currently offers a basic information retrieval
component as well. As mentioned already in Section 3.1,
we have compiled a collection of corporate websites consisting of nearly 400K URLs. Upon determining the most likely
SIC for a website entered, we also perform a quick ranking
of those corporate websites that belong to the same SIC and
return those companies which has the highest overlap to the
queried company in terms of their industry terms.
A screenshot from our application can be seen in Figure 1.
The application itself is publicly available from https://rgai.
inf.u-szeged.hu/prosperAM/demo.

Figure 1: A screenshot from the online service
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Conclusions and future work

We have introduced the first component of our platform for
providing help for companies upon making business decisions for their international servizitation. Our tool is currently able to identify the industry of a company based on
its corporate website and returns a ranked list of similar corporate websites. We are planning to improve our results by
handling multilingual documents as well, and integrating a
large scale web crawling mechanism instead of building the
information retrieval component on a fixed pool of companies.
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