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Abstract

Purpose: This study aims to optimize investment portfolios by combining Conditional Value at Risk (CVaR) with fuzzy
credibility theory to manage risk and uncertainty in financial markets.

Methodology: A mathematical model was developed using trapezoidal fuzzy numbers and practical constraints such as
cardinality and investment bounds. The model was implemented and solved using General Algebraic Modeling System
(GAMS) software with data from the Dow Jones Industrial Average (DJIA).

Findings: The results show that the proposed model can optimally allocate asset weights under different scenarios,
consistently assigning the largest share to high-growth potential assets like NVIDIA (NVDA).

Originality/Value: The main contribution of this paper lies in integrating fuzzy credibility theoty with the advanced CVaR
metric while incorporating real-world market constraints, offering a novel and practical approach for decision-making under
uncertainty.
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Table 1- Trapezoidal fuzzy data related to the stocks of Dow Jones Industrial Index companies.

Asset Trapezoidal Fuzzy Data Asset Trapezoidal Fuzzy Data
GS (-5.23,-0.75,10.43,17.13) AMZN  (-3.87,-0.15, 8.55, 13.53)
UNH (-17.22, -8.64, 6.36, 12.79) HON (-6.2,-2.61,7.07, 13.16)
MSFT (-7.54,-3.09, 4.41, 7.46) BA  (-16.37,-9.42,5.27,13.01)
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Table 1- Continued.

Asset Trapezoidal Fuzzy Data Asset Trapezoidal Fuzzy Data
HD (-13.57,-6.09, 5.49, 9.6) PG (-6.95,-2.84,4.79, 8.32)

v (-3.77,-0.97, 5.26, 8.69) INJ (-8.87,-4.72,3.67,7.91)
SHW (-15.79,-7.33,8.9,16.67) CVX (-12.19, -6.03, 4.88, 9.62)
CAT (-11.06, -4.43, 6.53,10.85) MMM  (-14.54, -5.49, 14.07, 24.58)
CRM (-11.05,-4.09,7.92,12.98) NVDA (-3.33,3.28,18.41,26.94)
MCD (-5.13,-2.5,4.36, 8.6) DIS (-9.5,-3.74,11.22,20.42)
AMGN  (-12.6,-6.61, 6, 12.62) WMT  (-1.74, 1.47,8.53,12.37)
AXP (-3.47,0.34, 8.3, 12.46) MRK (-10.25,-5.51,2.87, 6.5)
JPM (-6.14,-1.49,7.88,12.59)  NKE (-20.38,-11.38,4.38, 11.13)
IBM (-13.44,-5.16, 8.26, 13.42) KO (-9.46,-4.42,4.47, 8.32)
AAPL  (-5.02,-1.11,7.66,12.52)  CSCO  (-5.08, -1.68, 4.82, 7.92)
TRV (-9.76,-3.75,6.21,10.16) VZ (-11.18,-5.15, 5.75, 10.62)
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Table 2- The results of the optimal weight allocation to assets based on the proposed model under different scenarios.

No. k Objective Function )if :)1(1]’ A):;L A;/;;N Ni(lzl;A \;;;T
Scenariol k=3 -2510 - - 0.1 - - 0.5 0.4
Scenario2 k=5 -2.135 01 - 0.1 - 0.1 0.5 0.2
Scenario3 k=7 -1.437 0.1 01 0.1 0.1 0.1 0.4 0.1
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