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Data science for decisional problem solving: Data-driven or Problem-driven approach?

Works in big data processing have popularized the data-driven approach to decisional-problem solving. The belief is that the more information, the more relevant the use for decisional-problem solving. However, in decisional-problem solving, there are two crucial phases: decisional-problem finding and decisional-problem solving. In this paper, we focus on decisional problem-solving and examine the data-driven and problem-driven approaches, highlighting the advantages and the limits of each approach. We believe that the problem-driven approach would be more efficient in terms of process and the relevance of the outcome of the process, that is, the decision. Therefore, instead of finding or discovering potential decisional problems from existing data, a better approach would be to collect data necessary for solving a decisional problem. This paper also focuses on the methods and techniques for the problem-driven approach in the decision-making process. Finally, we also present our proposal for components of the information system to enhance this approach.

I.

Introduction

Works in big data processing have popularized the data-driven approach to decisional-problem solving. The belief is that the more information, the more relevant the use for decisional-problem solving. However, in decisional-problem solving, there are two essential phases: decisional-problem finding and decisional-problem solving. In addition, in decisional-problem solving, there are two main approaches based on the use of data -data-driven and decisional-problem driven.

To engage in decisional problem solving, it is primordial first to be aware of the need to solve the decisional problem following its awareness. This is mainly the responsibility of the decision-maker. This is the problem-finding phase.

The problem-finding phase involves the observation of the organization's environment with a particular focus on what the decision-maker considers as a stake. We present the concept of stake in section IV. The phase could also involve the exploration process to discover trends and features, which in turn provide insight into the environment.

Of course, after identifying the decisional problem, the desire to solve the problem is required.

The engagement in solving the decisional problem is after these initial phases that lead to the identification of the decisional problem. However, in order to proceed toward the resolution of the decisional problem, there is a need to specify (or represent) the decisional problem. Section IV presents the elements of this representation.

There are two main approaches to using data for the decision-making process. The first approach is the data-driven approach, in which studies focus is data science. The second approach, which is the problem-driven approach, has received less attention in which the focus is on decisional problems.

II.

Data-driven decision-making process

Data-driven decision-making uses facts, metrics, and data to guide strategic business decisions that align with the organization's goals, objectives, and initiatives1 .

Predictive analysis, a technique of data science, uncovers relationships and patterns within large volumes of data that can be used to predict behavior and events; predictive analytics is forwardlooking, using past events to anticipate the future. It is also referred to as retrospective analysis.

Thus, a data-driven approach can be considered as finding a purpose for data. In the context of competitive intelligence, it can be considered as moving from retrospective analysis to prospective analysis -anticipating the future based on past data.

As stated by [START_REF] David | Big data, Knowledge Organization, and decision making-Opportunities and limits[END_REF], "this approach is generally not appropriate since it produces much noise -gathering information that will be discarded because not applicable to the problem at hand." In order to alleviate the impact of irrelevant information in the process of decisionmaking, the problem-driven approach offers a better solution.

III. Problem-driven decision-making process?

According to (de Langhe B., & Puntoni, S.) 2 , "Instead of finding a purpose for data, find data for a purpose. We call this approach decision-driven data analytics". This approach is similar to that proposed by [START_REF] David | Big data, Knowledge Organization, and decision making-Opportunities and limits[END_REF].

Within the framework of an organization, intelligence 3 is required to enhance strategic decisions. Intelligence starts with the observation of the environment and identifying decisional problems.

One of the methods for solving a decisional problem is the method of competitive intelligence. Competitive intelligence can be defined as a process, as presented in [START_REF] David | Competitive Intelligence and Decision Problems[END_REF]. It can also be considered a rational decision-making process. The following stages represent the process.

1) Identification of needs in the form of decisional problems to solve or stakes (threat, risk, danger), 2) Identification of the types of results, 3) Identification of the types of the necessary information to obtain the result, 4) Identification of the relevant information sources, 5) Validation of the information sources, 6) Collection of information, 7) Validation of the information collected, 8) Processing of the information collected for the calculation of indicators, 9) Interpretation of the indicators, 10) Decision-making for the resolution of the identified problem.

The first and most important phase in this process is identifying the decisional problem. ISO 9001:2015 section 6.14 emphasizes the need to address the risks and opportunities within the context of an organization.

Figure 1 shows another way of presenting competitive intelligence. The figure is self-explanatory. The competitive intelligence process allows the implementation of evidence-based decision-making, as presented below.

Evidence-based decision making 6

ISO-900 1:2015 presents the necessary actions to enhance evidence-based decision-making. These actions include:

1. Determine, measure, and monitor key indicators to demonstrate the organization's performance; 2. Make all data needed available to the relevant people; 3. Ensure that data and information are sufficiently accurate, reliable, and secure; 4. Analyze and evaluate data and information using suitable methods; 5. Ensure people are competent to analyze and evaluate data as needed; 6. Make decisions and take actions based on evidence, balanced with experience and intuition.

These actions can easily be identified in the process of competitive intelligence, as presented above.

The benefits of evidence-based decision-making include the following:

1. Improved decision-making processes 2. Improved assessment of process performance and ability to achieve objectives 3. Improved operational effectiveness and efficiency 4. Increased ability to review, challenge and change opinions and decisions 5. Increased ability to demonstrate the effectiveness of past decisions

IV. Components of an environment for decisional problem-driven approach

In order to help determine the relevant information for the decisional problem to solve, there is a need to first specify the decisional problem. The final specification does not result from a one-time operation. It is generally obtained as a result of successive iterations of refinement.

Within the framework of our study, we propose to describe (the specification) the decisional problem with the following attributes, which we consider as the stake: {O: Object, S: signal, H: hypotheses} as shown in Figure 2, where  O: The object represents the expression of the required information to solve the decisional problem. This expression may be revised following a better understanding of the decisional problem.  S: The signal represents how much the object is available, that is, how much information is at the disposal of the decision-maker.  H: Hypotheses represent the risks associated with the state of the signal on the object. A hypothesis is expressed in terms of possible gains and losses.

Competitive intelligence is the process of collecting, processing, and disseminating information that aims to reduce the degree of uncertainty in the making of any strategic decision Rivelli (Revelli C., 1998, Strategic Intelligence on the Internet, Dunod Editions, Paris). We base this specification approach on the definition of competitive intelligence given by Rivelli. In the decisional-problem-driven approach, the decision-maker emphasizes and starts with the hypotheses. The object is derived from the expression of these hypotheses. Following the identification of the object, the process of information collection can be engaged.

There are several advantages to this methodology:  The stake can be used to constitute a database of past experience in decisional problemsolving. This is in line with point 6 in evidence-based decision-making (make decisions and take actions based on evidence, balanced with experience and intuition). Of course, there are no two identical decisional problems. However, the exploration technique proposed for exploiting the information system can assist in obtaining elements of similarity either in the problem itself or in the associated decision.  The decisional problem is transformed into an information retrieval problem. The object now constitutes the information to be retrieved based on the stake -the decisional problem.  The relevance of the information collected can be measured with respect to its contribution to reducing the degree of uncertainty in the decisional problem solution retained.

In decisional problem-solving, just like in Computer Aided Education System, particularly by the use of an Information System, the following cognitive phases are generally applied:  Exploration of the information world to discover features  The query of the information base to obtain more information based on already acquired knowledge  Analysis of the information base to expose features and trends  Annotation by the end-user based on individual preferences for personalizing existing information From these phases, we proposed a functional model called EQuA 2 te (Explore, Query, Analyze, and Annotate). It is implemented mainly in the matching process as illustrated by E in Figure 3.

We proposed an architecture for an extended information system (Figure 3) to facilitate problem-driven decision-making. The figure shows the important components of the architecture of the extended information system.

 A-B-C: The information to be managed by the system is determined by the set of decisional problems as specified by the decision maker. As seen with regards to rational decision and in the Competitive Intelligence process, this is the most important part of the system. This will determine the relevance of the information to be collected.

 C-D: After collection, the information often needs processing to allow for integration in the database (or data warehouse) and prepare the information for exploitation for the decisional problem to solve. the visualization of the results of the system.  A-E-D: These components correspond to how the end-user will extract a subset of information from the system. This corresponds to the matching operation in information retrieval systems. We were inspired by the cognitive approach in human learning: observation, elementary abstraction, symbolization, and annotation.

 We have implemented these approaches in the system that we proposed.  F: This component is the most important in knowledge discovery and intelligence creation. We proposed various forms of retrospective analyses and various forms of visualization of the results (charts, charts, maps) with the possibility of dynamically varying the visual presentation mode. We were inspired by the concept of an observatory.

 G: This corresponds to the interpretation and decision phase in the decision process steps. We believe this phase should be carried out by the decision maker just like he determined and specified the decisional problem.

It should be noted that the techniques employed in data science for a data-driven approach can also be used on the information collected. This is shown in Figure 2 with the link from the zone of the decisional-problem zone to that of the data-driven zone. 

V. Conclusion

The competitive intelligence approach to solving a decisional problem is a change of paradigm in the field of data science for the decision-making process. Instead of finding a purpose for existing data, find data for a purpose.

Often, the process of decisional problem-solving starts with the information need, without specifying the stake, particularly the hypotheses associated with the information need. This situation is similar to using existing datasets injected into data processing techniques in data science. With the decisionalproblem-driven approach that we propose, the stake should always be defined.

This methodology has been used to assist in decisional-problem solving in enterprises by students in our school taking courses in competitive intelligence study. Research works also continue on the various components of the extended architecture. The advantage here is that the methodology can be applied to any domain.

Figure 1 :

 1 Figure 1: Competitive Intelligence Process 5

Figure 2 :

 2 Figure 2: The proposed approach for the problem-driven solving process

Figure 3 :

 3 Figure 3: Architecture of an extended information system

A Guide To Data Driven Decision Making: What It Is, Its Importance, & How To Implement It. (n.d.). Tableau. Retrieved September 1,

2022, from https://www.tableau.com/learn/articles/data-driven-decision-making 2 https://sloanreview.mit.edu/article/leading-with-decision-driven-data-analytics/ 3 Faculty of knowing, of understanding; quality of mind that understands and adapts easily. The set of mental functions aimed at rational knowledge (as opposed to sensation and intuition).

https://www.iso9001help.co.uk/6.1%20Address%20Risk%20&%20Opportunity.html

S, S. (2017, July 29). What is Competitive Intelligence? Definition, objectives, process, tools, and techniques. Business Jargons. https://businessjargons.com/competitive-intelligence.html

https://www.iso9001help.co.uk/ISO-9000-evidence%E2%80%90based-decision-making.html