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Purpose: The aim of this study was to design a new fuzzy expert system for project portfolio risk
management in ongoing projects of a first mobile holding.
Methodology: To do this; To identify the risks from the Dematel method developed in Excel, to evaluate

and determine the most important risks from the fuzzy FMEA methods in Excel and the AHP method in
Expert Choice software; And to select the optimal risk response, a proposed mathematical model is used
and solved in Gamz software.

Findings: The research findings showed that there are 23 risks in the studied projects, 8 of which were of
high importance and impact. Also, risk prioritization and determination of their impact level was
performed using the integrated AHP-FMEA method. Findings obtained from solving and implementing
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the mathematical model in Gamz software also showed that the proposed model of efficiency and
capability for selecting optimal risk response strategies is established.
Originality/Value: The general findings indicate that the proposed new fuzzy expert system also has the

necessary capability and efficiency to manage the portfolio risk in the study holding.

Keywords: Risk management, Project portfolio, Fuzzy expert system, Multi-Objective Mathematical
Model, Developed dematel method, AHP Method, FEMA Method.
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Figure 1- Flowchart of the proposed newly designed fuzzy expert system.
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Continued Table 2- Descriptions and definitions of the proposed mathematical model.
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Table 3- Risks initially identified by experts.
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Figure 3- Graph of the position of identified risks.
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Table 5- Findings of ranking analysis with AHP for significant risks.
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Figure 4- Graph of weights obtained from AHP method for significant risks.
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Table 6- RPN final values of risks.
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For Risk i: If RPN <125 Then Result is Ok
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For Risk 1: If RPN RI1 =7.55560<125 Then Result is Ok
For Risk 2: If RPN R2=9.37130<125 Then Result is Ok
For Risk 3: If RPN R3=50.2653<125 Then Result is Ok
For Risk 4: If RPN R4=19.4073<125 Then Result is Ok
For Risk 5: If RPN R5=49.1969<125 Then Result is Ok
For Risk 6: If RPN R6=0.94730<125 Then Result is Ok
For Risk 7: If RPN R7=1.75780<125 Then Result is Ok
For Risk 8: If RPN R8=0.20380<125 Then Result is Ok
For Risk 9: If RPN R9=2.52150<125 Then Result is Ok
ForRisk 10: If RPN RI10=1.60380<125 Then Result is Ok
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Table 7- Output related to variable xjt.
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Table 8- Output related to fire variable.
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