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Expertise of Prof. Boris Delibašić’s group

1. Machine learning algorithm design

2. Development of decision support 
systems with multicriteria decision-
making methods

3. Voting and computational social choice

4. Real decision support and machine 
learning models applications.



Computational Social Choice





Data Science

• Data Mining – Data Science – AI

• Data is the fuel upon which models for decision-making are 
built.

• These models can automate the decision-making process and
replace decision-makers.

• The utility function (risk aversion) is learned from data.

• The requirements of the models are:
• Correctness
• Automatisation (Convenient property)
• Responsibility (in recent years)



Decision Support Systems

• Designed to satisfy the 5C requirements (Bohanec, 2021):
• Correctness ( ☐) => Misalignment

• Completeness (☐) => Out-of-the-sample

• Consistency (☐) => Responsible AI

• Comprehensibility (☐) => XAI

• Convenience  ( ☐) => Sensitivity analysis, Counterfactual

• Models are handcrafted based on expert knowledge.

• The utility function is defined by the expert.

• It is easy to do what-if analysis.



The Decision Tree Machine Learned Model

Selected Attributes:
1. Day Minutes
2. Customer Service Calls
3. Voice Mail Messages
4. Eve Minutes
5. International Plan: Yes/No
6. International Calls
7. International Minutes

Performance:
Accuracy: 90.7%
Recall: 56.7%
Precision: 73.3%
F1: 63.9%



The DEX model– Expert made



DEX model + Data

+ =

96 rules in one table



±1 Analysis (What-If Analysis)

Sources:

Delibašić B., Radovanović S., Bohanec M., Suknović M. (2025) A comparison between DSS and 
ML models for churn prediction, ICDSST 2025, Belgrade, Serbia.



The main questions

• How to combine the worlds of Data Science and Decision
Support Systems model, i.e. data and expert modeling?

• Is this convenient?

• Why this is not done more frequently?

• Data Science models should be updated to DSS.

• Yes, but it takes some multidisciplinary understanding.

• This is not mainstream. 



Developing DEX Models from Data



Applications

• Bioinformatics

• Healthcare

• Education

• Finance

• Public procurement

• Public policy decision-making

• Sports injury

• Transportation
• Highway

• Ski resorts

• Reponsible AI

• Energetics

• Medicine

• HR Management
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