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Fx}! Uniform (330000-960000) pci® Uniform (90-120)
FXx}? Uniform (300000-900000) jcj Uniform (25-35)
FXx? a* FX}! kcy Uniform (2-5)

FX?? a * FX}? me,, Uniform (2-5)

a Uniform (.5-.7) cx}e Uniform (1500-3000)
Ik Uniform (5000-10000) 6 ACX1®

Om Uniform (1000-5000) CY; Uniform(1500-3000)
pci¢ Uniform (60-90) CZy Uniform (800-1800)

Wy, Uniform (800-1800)
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Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Model 10 2.44419E+12 2.44419E+11 6549.08 0.000
Linear 5 2.43189E+12 4.86379E+11 13032.28 0.000

A 1 1.87942E+12 1.87942E+12 50358.06 0.000

B 1 238573603 238573603 6.39 0.053

C 1 19407361497 19407361497 520.01 0.000

D 1 9900333 9900333 0.27 0.628

E 1 5.32820E+11 5.32820E+11 14276.65 0.000
2-Way Interactions 5 12294336698 2458867340 65.88 0.000
A*D 1 8905339 8905339 0.24 0.646

A*E 1 12104113910 12104113910 324.32 0.000

B*C 1 41988119 41988119 1.13 0.337

B*D 1 129854754 129854754 3.48 0.121
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D*E 1 9474576 9474576 0.25 0.636
Error 5 186605506 37321101
Total 15 2.44438E+12

Model Summary

S R-sg R-sg(adj) R-sg(pred)
6109.10 99.99% 99.98% 99.92%
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Versus Order Pareto Chart of the Effects
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Main Effects Plot for res
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Abstract
Increasing attention to the closed-loop supply chain and considering forward /reverse logistics has led
to the presentation of various mathematical models in this field. This paper first presents a robust
model for a supply chain network with forward /reverse flow approach, and then uses the experiment
design method to determine the effect of each of the robust modeling parameters and the parameters of
cost, production rate, return of products in the top and bottom level. this paper presents a new robust
optimized model for the supply chain network.design The use of robust mathematical design and
experimental modeling at the same time, which is done for the first time in this paper, has caused: 1)
to increase the speed of achieving optimal answers, 2) to help the decision maker in the appropriate
choice of model parameters in a structured way. The report and the presented results, according to the
information of iron and steel industry, show the efficiency of using experimental design in order to
reduce the time of solving the mathematical model and providing guidelines to the decision maker in
the strategic area of supply chain.
Keywords: supply chain network design, Design of Experime, Fractional design of experiment, robust
optimization.



