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METHOD

Simulation is often coupled with an optimization algorithm 

to optimize the construction operations. However, the 

major drawback of the current stochastic simulation 

optimization methods is that they require a long 

computational time and may present inferior solutions in 

the final Pareto front. 

Objective 

To investigate the benefits of incorporating Variance 

Reduction Techniques (VRTs) in discrete event simulation 

optimization problems with a large and discrete set of 

decision variables. 

Three VRTs are used: Common Random Numbers (CRN), 

Antithetic Variance (AV), and combined CRN+AV

Anticipated Benefits 
Reduce the computation time.

Improve the quality of the optimal solutions.

Increase the confidence in the optimality of the solutions.

Proposed Framework

Integration Algorithms

Further investigation of the proposed method. 

Proposed method seems promising in improving overall 

performance of simulation optimization models. 

Time reduced by 81.81%, quality improved by 2.4%, and 

the presence of inferior solutions reduced by 63.15%.

Obtained Pareto Fronts using Each Technique

𝐼𝑛𝑓𝑒𝑟𝑖𝑜𝑟 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠 (𝐼𝑆) =
𝐼𝑆𝑠𝑐ℎ𝑒𝑚𝑒

𝑃𝑆𝑠𝑐ℎ𝑒𝑚𝑒
× 100

∆Hyper𝑉𝑜𝑙𝑢𝑚𝑒(𝐻𝑉) =
𝐻𝑉𝐼𝑅 − 𝐻𝑉𝑉𝑅𝑇

𝐻𝑉𝐼𝑅
× 100

𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 (𝑇𝑠) =
𝑇𝐼𝑅 −  𝑇𝑉𝑅𝑇

𝑇𝐼𝑅
× 100

Performance Metrics
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