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Abstract. Companies nowadays are increasingly dependent on data. In
an environment that is more dynamic than ever, they are looking for tools
to leverage those data and obtain valuable information in a rapid and
flexible way. One way to achieve this is by using Data-Driven Decision
Support Systems (Data-Driven DSS). In this project, I focus on one
such type of DSS, namely the Self-Service Business Intelligence (SSBI)
Systems. These systems are designed specifically to avoid the involvement
of the IT department when creating business reports by empowering
businesspeople in the production of their own reports, thereby reducing
the time-to-release of a given report and improving the responsiveness of
companies. Business decision-makers, when developing their own reports,
however face barriers. These challenges are related to the current self-
service features that are not sufficiently adapted to their business needs
and their lack of technical knowledge. The objective of my project is to
build a framework based on Artificial Intelligence (AI) techniques such
as Natural Language Processing techniques, Semantic and Recommender
Systems to solve one of the main challenges faced by businesspeople,
namely: the data picking within technical and large current databases.
These Al systems offer a number of benefits that are strongly linked to
the problems encountered by business users in the data picking process.
This paper introduces the three main research questions of my thesis
and positions them in the current literature. It then elaborates on the
different theoretical, methodological and empirical contributions I plan
to advance as part of my project.

Keywords: Self-Service Business Intelligence - Business User - Data -
Recommender System - Semantic Systems - Natural Language Process-
ing.

1 Context

The current success of companies depends on their ability to use the available
data [6]. In fact, companies that make decisions based on data are more produc-
tive than companies that rely on intuition [21]. Extracting useful knowledge from
data to solve business problems is becoming a priority for companies in almost
every industry [21]. However, this task is increasingly complex as the volume
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of data continues to grow. Companies are therefore investing in Decision Sup-
port Systems (DSS) to manage this amount of information [6]. These systems
are nowadays a business necessity but also an opportunity to gain a significant
competitive advantage [20].

A Business Intelligence (BI) is one such tool that assists decision makers in
their process by transforming data into information and knowledge[29]. Indeed,
BI systems collect data, store it and produce knowledge with analytical tools to
present complex information to decision makers[16]. Several actors are involved
in the BI process. These actors can be divided into two groups. The first are IT
professionals or experienced BI users. They have the technical skills to efficiently
set up and run BI systems. The second group consists of decision-makers, called
Business Users. They do not have technical skills and use BI tools to support
their decision making [2, 14].

Over the last few years, BI had to adapt to a new type of requirement from
companies that face an increasingly dynamic environment, and which as a result
need to be more and more reactive in their decision-making[14, 31]. To meet this
new requirement, a new version of Bl tools is being developed, called Self-Service
Business Intelligence (SSBI)[13, 14].

SSBI systems aim to provide reports and dashboards to decision makers much
faster. To achieve this, these systems allow decision makers to build reports and
dashboards themselves. In this way, all the necessary interactions between IT
experts and business users to define the report requirements are eliminated and
a considerable amount of time is saved [30, 31].

SSBI tools are increasingly used in companies[31]. Therefore, there is a grow-
ing interest in their efficiency in the literature. Nowadays, it turns out that SSBI
tools are not as easy to use as they promise [14]. This issue comes from the many
challenges faced by Business Users throughout the BI process, from the access
to data to the interpretation of reports produced [13, 14].

In my research project, I focus on one of the challenges faced by Busi-
ness Users: finding relevant data fields within the current large and technical
databases. There is a lot of evidence showing the difficulties business people face
when dealing with databases, such as exploring them, locating specific data or
identifying data fields for a particular need [25,13,14,2]. These challenges im-
ply three negative effects. First, the adoption of SSBI tools is hindered, even
though it is critical in today’s dynamic business environment [14]. Second, these
obstacles imply an under-exploitation of the available data, which remains not
understood by the user. Third, there is a high risk of wrong data selection, which
can compromise the quality of decision outputs [13, 14].

This paper is organized as follows: Section 2 explains the research objectives
of the project by developing the state of the problem and the research questions.
Section 3 develops the research approach by explaining for each research question
the objective, methods used, related work, current achievement and preliminary
results. Section 4 concludes the paper.
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2 Research objectives

2.1 Problem statement

The challenges faced by Business Users when dealing with current databases are
mainly related to two of their characteristics:

1. The amount of data fields: In the era of Big Data, the volume of avail-
able data is continuously increasing [28]. This quantitative growth comes
from technological advances in digital sensors, communication, computation,
and storage[8]. While collecting data is becoming easier, identifying relevant
information within that data is more and more complex. Indeed, several
data fields do not provide any interesting information or do not concern all
the Business Users of the company [14]. This task of identification requires
special skills and technologically-adapted tools [21, 28]. Business Users have
limited IT skills and therefore have difficulties to perform the task properly
[14].

2. Technical jargon: Databases frequently use highly technical jargon. The
terminologies employed are not necessarily familiar to Business Users. In-
deed, the labels of the data can, for example, correspond to names of codes
or can have several definitions according to the type of Business User [14].
This jargon implies a lack of understanding of the data meaning for the users
[24].

In addition to the complexity of today’s databases, Business Users do not
always have a clear vision of what data they actually need [14]. There are many
situations where the decision maker does not know from which angle to analyze
a company: Is it the marketing actions that need to be reviewed? Is it the
performance of the employees that needs to be checked? Is the cost of products
too high? The volume and technicality of today’s databases will further obscure
their fuzzy vision of what they are looking for.

The ultimate goal of my project is to help Business Users with these chal-
lenges by providing recommendations about which data from a large data repos-
itory should be used by the decision maker, based on question submits with
his/her own words and without any knowledge of the underlying naming of the
database, tables or columns. Moreover, when producing these recommendations,
I take care to adopt a broad perspective on all possible data, opening the eyes
of Business Users to the field of possibilities. In this way, I optimize the value
generated by the data for decision makers.

To achieve this, I propose a solution mobilizing different Artificial Intelli-
gence (AI) techniques, namely: Natural Language Processing (NLP) techniques,
Semantic Systems (e.i. Ontologies) and Recommender Systems (RSs). These
different techniques offer indeed many advantages to help users to face these
challenges.

NLP techniques aim to understand and manipulate the natural languages of
human beings. These techniques are, for example, used within user interfaces
to translate requests expressed in natural language into requests expressed in
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language understandable by the system [5]. These techniques are more and more
exploited within SSBI tools in order to allow Business Users to explore their data
in a more natural way and without requiring the help of IT experts [18, 1].

Ontologies are semantic modeling systems. They offer a formal semantic rep-
resentation of the system’s structure[9, 17]. By using Ontologies within SSBI, the
business semantics used by the Business Users can be integrated to, for exam-
ple, define the different data of the company’s Data Warehouse (DWH) [23, 4].
This business jargon simplifies and makes more intuitive the interaction between
the Business User and the system. One can indeed speak of business-oriented
interaction rather than technology-centered interaction[4].

Regarding the RS, its objective is to generate meaningful recommendations
to users for items or products that might interest them [15]. In the context
of SSBI, the RS can allow to detect the Business Users’s interests and thus to
characterize the type of interaction desired with the SSBI tool [7]. These systems
can then guide and support the Business User in his/her process of transforming
data into information [26].

2.2 Research Questions

The previous large objective brings me to the definition of a number of research
questions:

— RQ1: How to help Business Users to pick relevant data within a voluminous
and technical DWH through the Business Glossary and a Semantic RS ?

— RQ2: What are the barriers to adoption of business decision makers using
SSBI, and how does our implemented Data RS help mitigate those barriers
0

— RQ3: How can we account for the user profile in the Data RS to offer
personalized data suggestions 7

3 Research Approach

This PhD research is currently composed of three ongoing studies correspond-
ing to the three research questions. Each study has its own methodology and
contribution:

1. Data RS for SSBI tools;
2. Empirical study on Data RS;
3. Business User-centric RS of Data.

The three studies together follow the methodology called Design Science Re-
search methodology[19,10]. This methodology aims to create new innovative
artifacts that solve real-world problems. This approach develops and evaluates
new solutions[19, 10]. My research project follows this approach through these
three studies. Indeed, the first research consists in developing my solution an-
swering a problem identified in the literature. This step corresponds to the rigor
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cycle of the methodology. Then, the empirical study of this research consisting
in demonstrating the solution relevance for the companies and their employees
refers to the relevance cycle of the methodology. Finally, the last study of the
project corresponds to an improvement of the system involving all the cycles of
the methodology, namely the existing literature and a field study of the users of
the existing tools.

3.1 Study 1 - Data RS for SSBI tools

Objective. The first step of my research project is to support Business Users
to pick the right data, among technical and voluminous databases, based on a
request expressed in semi-natural language. Concretely, my data picking support
system will allow these users to express their data needs with their own busi-
ness words without necessarily referring to the technical jargon of the database.
Compared to what is proposed in the literature, my system will exploit the Busi-
ness Glossary associated with the database, develop a Data RS and offer a great
transparency and flexibility.

Methods. To achieve the objective of this paper, I exploit RSs. These systems
help people to cope with information overload [22] which is completely aligned
with the problem my system is facing, namely data overload. Moreover, my
RS is based on an ontological representation of the DWH schema integrating
the associated business semantics via the Business Glossary. Ontology-based
RSs allow to deal with most of the conventional RS problems such as cold-start
problem, rating sparsity and overspecialization [27]. As for the Business Glossary,
it allows to add the business context to the available data [12]. To provide the
user with data recommendations, my system exploits a NLP technique and a
set of business rules to link the terms used by the user in his/her request to the
numerous technical data fields of the DWH.

Related Work. Systems to make databases more easily usable by Business
Users have already been developed in the literature. Some papers develop, in-
deed, Natural Language Interface for Databases (NLIDB). These systems trans-
form data queries expressed in natural or semi-natural language into complex
languages such as SQL [18,1]. Other works exploit Semantic Systems to add a
semantic layer to databases [25,23]. To the best of my knowledge, no Data RS
has been already developed.

Current Achievement and Preliminary Results. This first step of my re-
search project is already implemented and the associated paper is being written.

3.2 Study 2 - Empirical study on Data RS

Objective. To address the second research question of my project: ”What are
the barriers to adoption of business decision makers using SSBI, and how does
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our implemented Data RS help mitigate those barriers 77, I will study my prob-
lem of interest in a real-world setting and develop my RS developed in the first
study within several industries in order to identify its added value. The compa-
nies used as use cases will be a large consortium of hospitals thanks to a collab-
oration with the research center CETIC (”Centre d’Excellence en Technologies
de I'Information et de la Communication”) and the international company To-
talEnergies.

Methods. First, a qualitative study will be conducted with the business decision-
makers of the two collaborators mentioned above in order to identify and confirm
the challenges they face with large and technical databases. Second, after devel-
oping our RS on the data of our two partners, we will do another qualitative
study to demonstrate the added value of our system and identify its limitations.

Related Work. To the best of my knowledge, no study has been done specif-
ically on the limitations encountered by Business Users in relation to current
databases. Moreover, as this study serves as a use case for the system we devel-
oped in the first article, the contribution is completely new to the literature.

Current Achievement and Preliminary Results. This phase of the project
has not yet been implemented. Only collaborative initiatives with businesses
have been launched.

3.3 Study 3 - Business User-centric Data RS

Objective. In this study, I will try to answer the third question of my research:
”How can we account for the user profile in the Data RS to offer personalized data
suggestions ?”. This paper aims to offer an advanced version of our tool developed
in the first study. Indeed, I want to integrate the user’s profile (e.g. his/her
data preferences, historical interactions) as well as additional functionalities (e.g.
feedback on recommendations). These different features will allow me to refine
my recommendations.

Methods. To improve the RS, I will exploit the weighting of ontologies to, for
example, represent the user’s historical interactions with certain data on the
DWH ontology. The weights are then exploited by the RS to recommend the
most relevant fields, as is done by the RS based on the case-based approach [3].
In addition to the ontology weighting, this study will identify the different data
needs of different Business User profiles in order to help the RS. To do this, a
qualitative study will be conducted with different Business Users from different
companies. I will identify their data needs and analyze the differences between
the different users according to their profile. This study will be inspired by what
has been done by [11] for the audience of visualization technologies.

Related Work. As previously explained, no Data RS has been, to my knowl-
edge, developed in the current literature. Consequently, no Data RS considering
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the user’s profile and my additional features exists. Concerning the user pro-
file, some studies have been conducted to characterize, not the Business Users
in the context of Data Picking within DWH, but, for example, the audience of
visualization technologies [11].

Current Achievement and Preliminary Results. During the first months
of research, an exploration of the different existing RSs was carried out. This
allowed me to understand how they work, their advantages and disadvantages.
I also analyzed different studies studying the categorization of BI users in terms
of visualization tools for example.

4 Conclusion

This PhD research proposes a complete system to support business decision-
makers in the process of data picking within large and technical databases. The
proposed system is completely adapted to the business world by considering the
business semantic and the user’s profile. I suggest integrating Al techniques and
in particular, NLP techniques, Semantic Systems and RSs, to achieve this goal.
The research project will be divided into three studies. These studies will provide
methodological contributions to the existing literature to address the problem
identified and developed in this paper. Fundamental contributions will also be
presented in these different studies by the definitions of several ontologies and
the integration methods of these knowledge models.
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