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Abstract
This research introduces an integrated multi-objective model for inventory

and warchousing management that simultaneously considers four critical
metrics: total operational cost, financial risk, working capital constraint, and
service level. Adopting a scenario-based framework, the model assesses the
inventory system’s performance against various demand fluctuations and
changing market conditions. To solve this complex optimization problem and
effectively extract the Pareto front, a combination of two advanced
algorithms, NSGA-II and GMOA, is employed. The results demonstrate that
combining these two approaches significantly enhances search quality,
leading to the generation of a diverse and comprehensive set of multi-
objective optimal solutions. Sensitivity analysis confirms the model’s
performance robustness against environmental uncertainties. By providing a
mathematical methodology for simultaneously managing risk and operations,
this multi-dimensional framework fills a significant gap in the inventory
management literature with a resilient decision-making approach.
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Algorithm Parameter Final Value Description
Initial population size
NSGA-II  Population Size 150 determining diversity
Number of Number of evolutionary
NSGA-II Generations 300 generations
NSGA-II  Crossover Rate 0.90 Probability of crossover
Mutation probability to
NSGA-II  Mutation Rate 0.05 avoid local minima
Selection Tournament Parent selection
NSGA-II Method (size=2) mechanism
Diversity Crowding Method to maintain
NSGA-II Preservation Distance Pareto spread
NSGA-II Elitism Enabled Preserves best solutions
GMOA  Population Size 150 Initial set of agents
Number of Number of algorithm
GMOA Iterations 300 iterations
Greedy Strength Intensity of greedy
GMOA Factor 0.70 exploitation
Parasite Controlled disturbance to
GMOA Intensity 0.30 increase diversity
Local Search Chance of applying local
GMOA Probability 0.40 improvement
Global
Exploration Chance of global search
GMOA Probability 0.60 move
Preserves best multi-
GMOA Elitism Enabled objective solutions
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Scenario Total Cost F1napc1a1 Service Level
Risk
Holding Cost
120% 118.68 7.53 0.851
Holding Cost
0% 101.89 9.35 0.904
Shortage Cost
120% 118.91 12.79 0.856
Shortage Cost
0% 108.59 6.98 0.984
Working
Capital Tight 107.91 13.63 0911
Working
Capital Loose 88.64 14.83 0.983
High Discount ¢ s 6.64 0.96
Rate
Low Discount ¢ 55 10.97 0.971
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