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Abstract: In the present study, a new and applicable method is presented to analyze and decompose the
weights set in the weighted sum method. To do this, at first a linear programming (LP) problem is designed
for each extreme point of the expanded outcome space. Then, it is shown that the extreme optimal solutions
of the presented LPs are the gradient vectors of the defining (weak) non-dominated hyperplanes of the ex-
panded outcome space. Then, the set of eligible weights in the weighted sum method is comprehensively
studied. In fact, the polyhedral and structural analysis of the weight set, i.e., the geometric arrangement
of facets, edges, and vertices of the set of all weights can be meticulously checked and as a consequence,
some structural insights related to the properties of the set of (weak) non-dominated solutions are surveyed.
Finally, the advantage and validity of the method is discussed by a numerical example.
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