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A multi-level Taguchi-factorial two-stage stochastic programming approach for

characterization of parameter uncertainties and their interactions:

An application to water resources management
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5. Conclusions

In this study, a MTTSP approach was developed for the analysis
of parameter uncertainties and their interactions. MTTSP incorpo-
rated ILP, TSP, Taguchi’s orthogonal arrays, and the multi-level fac-
torial design within a general framework. Such an integrated
approach was capable of performing uncertainty analysis, policy
analysis, factor screening, and interaction detection in a systematic
and computational efficient manner.

A water resources management problem was used to demon-
strate the applicability of the proposed method. Interval solutions
were generated for the objective function and decision variables so
that decision makers could identify desired water-allocation
schemes with maximized total net benefits. A variety of decision
alternatives were also generated under different scenarios of
water-allocation targets, which could help decision makers to for-
mulate appropriate water resources management policies accord-
ing to practical situations. The results obtained from the
Taguchi’s orthogonal array experiment were helpful in identifying
the significant factors affecting the means of total net benefits.
Then the findings from the factorial experiment revealed the
potential interactions among those important factors at three lev-
els and their curvature effects on the model response, as well as the
valuable information hidden beneath their interrelationships.
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