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Abstract 

Data mining as an applied research field is still caus-
ing great expectations among organizations which want 
to raise the utility they are getting from their huge data-
bases and data warehouses. There exist too few success 
stories about organizations having managed to satisfy 
even some of those expectations. This situation is very 
similar to the one inside the information systems (IS) 
field, especially earlier but even currently. The recent 
lively debate about the identity of the IS discipline 
included also the analysis concerning the customers of IS 
research. Inspired by IS researchers’ insights related to 
the topic, we ask the question “who is our customer?” as 
data mining researchers. With this we want to raise to 
discussion the border that limits the topics ‘acceptable’ to 
work with as a data mining researcher.  We suggest in 
this paper that the border should be transferred more 
clearly towards the direction so that beside the technical 
concerns also at least some user- and organization- 
related research questions are included. 

1. Introduction

Data mining (DM) and knowledge discovery are 
intelligent tools that help to accumulate and process data 
and make use of it [11]. They bridge many technical areas, 
such as databases, statistics, machine learning, and 
human-computer interaction. The set of DM processes 
used to extract and verify patterns in data is the hard core 
of the knowledge discovery process [11].  

 Technical aspects of DM have received good amount 
of rigor research efforts and are maturing fast, demonstrat-
ing a huge potential in exploiting existing large data bases. 
Some companies have had and many more are planning to 
have pilot DM projects. An excellent collection of DM-
algorithms and bright data miners are needed to 
implement these DM projects. But this is not enough for 
organizations to take full competitive advantage from 

DM. The problems considered and the solutions devel-
oped need to be selected carefully to support other efforts 
of the organization, too. Currently the maturation of DM-
supporting processes which would take into account hu-
man and organizational aspects is still living its childhood.  

There has been quite much research dedicated to DM 
frameworks. In [15] we presented a comprehensive review 
of existing DM frameworks grouping them into theory-
oriented, process-oriented, and foundation-oriented 
categories. 

The theory-oriented frameworks are based mainly on 
one of the following paradigms: (1) the three statistical 
paradigms: statistical experiment paradigm, statistical 
learning from empirical process paradigm, or structural 
data analysis paradigm, (2) the data compression 
paradigm where the dataset is compressed by finding 
some structure or knowledge for it, (3) the machine learn-
ing paradigm where the idea is to let the data suggest a 
model, and (4) the database paradigm based on the idea 
that all the power of discovery is in the query language.  

The process-oriented frameworks view DM as a se-
quence of interactive processes that include data cleaning, 
feature transformation, algorithm and parameter selection, 
and evaluation, interpretation, and validation. CRISP-DM 
[6] is maybe the best example of the methodology for DM 
artifact production. 

The foundation-oriented frameworks are based on the 
idea that DM research needs a commonly accepted 
conceptual framework or a paradigm in order to form 
consensus on fundamental concepts. There are also strong 
opinions supporting diversity seeing an umbrella-
framework as a more reasonable one. A similar kind of 
discussion about the core of IS research has been going on 
quite a while, see for example two recent works [1,2].   

Different frameworks account for different DM tasks 
like clustering or classification. These raise the explora-
tory nature of the frameworks for DM, but still there are 
too few approaches taking utility into account [15].  

In this paper we focus on considering the stakeholders 
of DM research and on discussing which ones of them 
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should be considered as the customers of DM research. 
The question ‘who is a customer of research?’ has earlier 
been discussed in other research areas, such as the 
Information System (IS) discipline that we refer to. (An IS 
can be seen here as an instrument for organizational 
problem solving through formal information processing). 
It is important, we think, that in the IS community an IS is 
often considered (in the traditional IS research framework 
[8]) in its organizational environment that is surrounded 
by an external environment.  

Nevertheless, so far in the DM community there exist 
too few research activities directed towards the study of a 
DM system as an artifact aimed to enable certain DM 
tasks in a certain context (Figure 1).  

DM Task(s)

DM Artifact 

Task context(s) 

Figure 1. DM artifact (adapted from [2]) 

The rest of the paper is organized as follows. In Sec-
tion 2 we discuss about the stakeholders of research, espe-
cially DM research. In section 3 we continue our discus-
sion considering the relevance aspect of research from the 
different stakeholders’ point of view. In Section 4 we ad-
dress the issues of DM artifact development and use, and 
some points of view broadening the vision beyond arti-
facts. We conclude briefly with some remarks.  

2. Stakeholders of DM research 

Under a stakeholder of DM research we mean a 
person or organization that has a legitimate interest in DM 
research or its results. We divide the stakeholders of DM 
research into two groups: 1) internal stakeholders that are 
stakeholders within academia, and 2) external 
stakeholders that are all the others outside academia. 
Under a customer of DM research we mean a stakeholder 
that makes use of the results of DM research. 

Related to IS research, Hirschheim and Klein [13, 
p.249] stress the need to recognize its stakeholders raising 
a question “who the stakeholders for our research are and 
what relevancy means for them”. They mention as 
external stakeholders of publicly-funded research the 
following: industry shareholders and their agents 
(management), the employees of firms and organizations, 
their agents (unions), community and other levels of 
government and the general public. Beside external stake-
holders they refer to [3] that IS researchers have important 
stakeholders within academia, as funding agencies, 
colleagues in other disciplines, university administrators, 

and students.  
In their detailed analyzes of external stakeholders they 

[13, p.250] focus on the most commonly espoused group, 
the industry management considering two subgroups: 
senior management and the practitioners in IS depart-
ments. From the internal stakeholders they consider also 
two groups: IS research community and academics in 
other disciplines.  

Hevner et al. [12] have considered the design science 
setting from the relevance and rigor point of view. Figure 
2 is simplified and modified version of their original 
figure applied to DM research. In this figure we have on 
the left-hand side the environment of the DM research 
which includes stakeholders having business needs related 
to DM research. On the right-hand side in the figure is the 
knowledge base related to the DM research. It forms the 
base for rigorous research and it can be thought as an 
internal stakeholder expecting contributions from DM 
research. Hevner et al. [12] support the idea that IS 
research at the best serve both the environment and the 
knowledge base.  

Chiasson and Davidson [4] considered various ways 
industry can be addressed in IS research and they assessed 
how industry influences IS activities. They found that 
industries often provide important contexts and so-called 
contextual spaces to build a new theory and to refine or 
evaluate the boundaries of existing theory.  

There are opposite opinions also in the IS research 
area, as Alter [1] mentions referring to the rigor vs. 
relevance discussions [7] of IS research. According to 
Alter [1, p.503], “the IS academic community is the 
customer of academically respectable IS research; 
publications written to be understandable and usable by 
practitioners are often viewed as unworthy of credit within 
the academic community”.  He further raises a broader 
question about the customers of the IS discipline, not just 
IS research publications. 

Lin in Wu et al. [18] claims that the research and 
development goals of DM are quite different, since 
research is knowledge-oriented while development is 
profit oriented. Thus, DM research is concentrated on the 
development of new algorithms or their enhancements but 
the DM developers in domain areas are aware of cost 
considerations: investment in research, product 
development, marketing, and product support.  

We agree that Lin’s claim clearly describes the current 
state of most DM research.  However, we want to raise the 
question, ”Is it reasonable that DM researchers leave the 
study of the DM development and DM use processes 
totally outside their research area?”. Are these equally 
important aspects going to be handled better by the 
researchers of other areas, and DM researchers should 
also in the future concentrate on the technological aspects 
of DM only? 

In any case it is evident that DM research has both  
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Figure 2. Rigor and relevance aspects of DM research and its “marketing”

external and internal stakeholders, as IS do. DM 
researchers themselves decide which ones of the stake-
holders they consider as their customers. The narrowest 
scope is to think that only other DM researchers are our 
customers (as in reference [1] above). 

Our opinion is that it is time to seriously consider 
broadening the scope of DM research to cover more 
topics related to the main external stakeholders too, i.e. to 
raise some external stakeholders as customers of our 
research results. 

3. Relevance of DM research for stakeholders 

Cresswell [5, p.2] writes “One rather critical distinction 
is between relevance to and serves the interests of or is
value to” when considering the relevance of IS research. 
Hirschheim and Klein [13, p.249] keeps this distinction as 
a starting point in exploring the meaning of relevancy. 
According to them [13, pp.249-250] “Creswell points out 
that some research could be rather critical of practice and 
could undermine a stakeholder’s interest, yet this would 
not make the research irrelevant”.  

They [13, p.249] continue that “as different 
stakeholder groups tend to possess conflicting interests 
arising from different value systems, IS relevancy depends 
on value judgments that should be made explicit while not 
engendering opportunities to learn from the interaction 
with any stakeholders that are willing to open themselves 
to IS researchers.” They continue considering relevance 
through so called disconnects that represent differences of 
expectations between IS research and stakeholders.  

In discussions concerning internal stakeholders the 
relevance for academics from other departments is 
considered to be at least as important as the relevance for 
external stake-holders [13, p.259], because the other 
academics “control the advancement of IS researchers and 
the field as a whole more than anything else”. They see 

that these other communities may have entirely different 
sets of expectations to IS, even if they share the applied 
focus of IS.  

The most important internal stakeholders of DM 
research are researchers from the same area. For them the 
rigor aspect of research is dominating the main criteria for 
relevance of research, too.  Nowadays widespread 
utilization of IT within diverse industries (manufacturing, 
health care, education, etc) has also raised the interest of 
other academics to the results of IT-related research and 
also DM research. This means that we encounter a 
growing pull as DM researchers to make rigor research 
that at the same time produce useful results for researchers 
of other areas.  

Hirschheim and Klein [13, pp.250-253] have 
recognized that both the business community and the 
academic community have not managed to justify their 
expectations about IS research. They blame the IS 
research community in having done a very poor job of 
communicating in a not very convinced way, if the IS 
researchers truly believe that their theories are relevant for 
practitioners. On the other hand “the view of IS held by 
IS-practitioners is at best only partially supported by some 
theories that guide IS research” [13, p.253] and the view 
of non-IS practitioners is still “even more at odds”. As a 
way to start to solve these communication problems they 
suggest increasing the amount of research directed at 
understanding both the IS and non-IS practitioners and 
having discourse with them about realistic expectations 
with regard to IS.  If this is still the common situation 
when IS researchers have had co-operation with 
practitioners over several decades, then what is the 
situation with the mutual understanding in DM research? 

When considering various ways to address industry in 
IS research, Chiasson and Davidson [4] also outlined a 
range of strategies for incorporating industry into IS 
research. We adopt their reasoning to the context of DM 
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research. Indeed, DM researchers rarely take industry into 
consideration while conducting their often rigorous 
research activities. Although some exceptions can be 
found, as it is with some issues in active learning and cost-
sensitive learning areas, which address some utility issues, 
such as cost-effective acquisition of information for the 
training data; consideration of costs and benefits 
associated with using the learned knowledge and how 
these costs and benefits should be factored into the DM 
process.  Taking the needs of industry seriously into 
account is still in its infancy in the DM research area even 
when the industry context is important to the meaning,
design, use and structure of a DM artifact. The situation is 
even more complicated because the outputs vary 
significantly with different branches of industry, affecting 
the meaning and measurement of utility and performance 
(especially e.g. with not-for-profit industries where the 
outputs are often complex).

Lin in Wu et al. [18] notices that a new successful 
industry (such as DM) can follow consecutive phases: 
(1) discovering a new idea, (2) ensuring its applicability, 
(3) producing small-scale systems to test the market,  
(4) better understanding of new technology, and (5) 
producing a fully scaled system. At present there are 
several dozens of small-scale DM systems. This fact 
according to Lin indicates that we are still in the 3rd phase 
in the DM area. However, we believe that DM is going 
towards the next levels, and therefore the study of the DM 
development and DM use processes is equally important 
as the study of the technological aspects, and such
research activities are likely to emerge within DM 
research community or outside it. 

This is supported also by the recently established 
workshops and conference tracks, where applications of 
DM in industry/business and consideration of utility, 
associated risks and costs are encouraged.

By saying the above we are not arguing that 
industry/relevance/utility should be considered in every 
DM research project, though our analysis encourages the 
DM research community to take more relevance-oriented 
aspects of external stakeholders into its research agenda 
and thus considering them as their customers. 

4. Beyond DM artifact 

Until the mid-nineties DM required considerable 
specialized knowledge and was mainly restricted to users 
with substantial background in statistics, pattern 
recognition, databases and other related fields.  

Dunkel et al. [10] concluded ten years ago that there is 
a need and opportunity for computing systems research 
and development, but still to the best of our knowledge 
there are no significant research papers published in this 
direction in the DM area. 

Customer Relationship Management (CRM) software 

played a significant role in popularizing DM among 
corporate users. Availability of various DM algorithms, 
incorporation of DM modules by DB vendors in their 
solutions and emergence of open standard for accessing 
DM functionality from other applications also beneficially 
affected the attitude towards DM as a business function 
can provide a strategic advantage in developing, defining 
and deploying competitive business strategies. 

However, it is still poorly recognized within the DM 
research community that it is essential to make research 
related to the development processes and use processes of 
DM systems, considering impacts and the essential factors 
that affect the impacts. We refer an interested reader to 
[16] where we adapted the IS success model of DeLone 
and McLean [9], Hevner’s et al. [12] view on the 
behavioural-science paradigm and the design-science 
paradigm within the research in the IS discipline, and 
Nunamaker’s et al. [14] view on system development as a 
multi-methodological IS research cycle to the DM area. 

DM was earlier commonly considered as a separate 
part of the knowledge discovery process and this gave 
natural background to concentrate only on technological 
aspects behind the DM artifact, such as machine learning 
algorithms used in DM. But actually all the stages of the 
knowledge discovery process impact the utility of the 
knowledge derived from the data. The influence on the 
final utility of all the steps including acquiring data, 
extracting a model, and applying the acquired knowledge 
must also be considered. Similarly, utility considerations 
also impact the assessment of the decisions made based on 
the learned knowledge.  

For us DM is inseparably included as an essential part 
of the knowledge discovery process, and we think that a 
more holistic view is needed to DM research. If this is 
accepted, the DM researchers have to take under 
investigation also the utility-related topics. Simple 
assessment measures like predictive accuracy have to give 
way to economic utility measures, such as profitability and 
return on investment.  

We consider DM as a fundamentally application-
oriented area motivated by business and scientific needs to 
make sense of mountains of data [18]. DM researchers if 
interested to target their external stakeholders should 
recognize the major “marketing” challenges they are 
facing. 

Some researchers might think that their task is only to 
continue doing a ‘high-quality’ (that often means rigorous 
but not necessary relevant) research, and an external 
stakeholder would easily find their results, and either 
apply them directly to address their well-understood need 
or in the worst case would be able to clearly formulate 
their need and ask to adapt research outputs accordingly. 
We might imagine that such scenario works when the link 
between DM research and its external stakeholders is 
well-established and full-scale DM systems are widely 
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(and successfully) adopted. Because this is not the current 
situation, then DM research has to ‘market’ the outputs of 
their research to the external stakeholders, i.e. to their 
potential customers. 

DM researchers, if interested to target their external 
stakeholders, should recognize the major “marketing” 
challenges they are facing. They need to understand the 
needs of business and they need to communicate with 
their business actors to be able to adjust their expectations 
concerning DM possibilities to a realistic level.  

We apply the framework of Smith [17] introduced for 
marketing knowledge management in an organization to 
the context of DM research. Marketing can be seen as a 
process that involves five major steps [17]: (1) defining 
the type of need that can be already present, latent, or 
absent (i.e. not recognized by a customer); (2) ensuring 
that the output of DM research meets the customer’s need 
(so-called brand awareness); (3) stressing to a favorable 
attitude towards a brand (so-called brand attitude); (4) 
assisting the target customer to take an action using DM 
artifact (so-called brand purchase intention); and finally 
(5) facilitating purchase. 

Marketing advices to recognize basic, enabling and 
strategic needs, define what are the current needs and 
focus on them (ensuring that lower level needs are 
continue to be met). It has been recognized that many 
failures of IT/IS were due to development of too generic 
capabilities which did not add business value [17]. DM 
was not an exception with such experiences. 
Consequently, a negative attitude towards DM as the 
result of problems with the past history may make it 
difficult to convince our external stakeholders to invest 
their (often limited) resources in DM rather than other 
options.

5. Concluding remarks  

The current situation with DM research, namely its 
focus on rigor in research without taking many relevance 
(and utility) aspects seriously into consideration motivated 
us to consider what inspirations might come up looking at 
some articles related to the discussions of relevance going 
on in the IS discipline. In this paper we raised the question 
“who is our customer?” as DM researchers and discussed 
related topics starting from the stakeholders of DM 
research. We divided the major stakeholders of DM 
research into internal and external ones and considered 
some aspects of the relevance of DM research from their 
point of view. Our main aim is to raise under discussion 
what research topics are “acceptable” for DM researchers, 
i.e. who are our customers. If a more holistic view of DM 
research is selected then the DM research community 
needs to pay more attention to both the needs of larger 
group of customers and marketing the research results in a 
way that supports realistic expectations of them.  
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