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Abstract

This study is conducted with the aims to develop a new ranking method

for multi-criteria decision making problem with conflicting criteria. Such a

problem has a set of Pareto solutions, where the act of improving a value

of one solution will result in depreciating some of the others. Thus, in this

type of problem, there is no unique solution. However, out of many avail-

able options, the Decision Maker eventually has to choose only one solution.

With this problem as the motivation, the current study develops a compro-

mise ranking algorithm, namely a trade-off ranking method. The trade-off

ranking method able to give a trade-off solution with the least compromise

compared to other choices as the best solution. The properties of the algo-

rithm are studied in the thesis on several test cases. The proposed method is

compared against several multi-criteria decision making methods with rank-

ing based on the distance measure, which are the TOPSIS, relative distance

and VIKOR. The sensitivity analysis and uncertainty test are carried out to

examine the methods robustness. A critical criteria analysis is also done to

test for the most critical criterion in a multi-criteria problem. The decision

making method is considered further in a fuzzy environment problem where

the fuzzy trade-off ranking is developed and compared against existing fuzzy

decision making methods.

Keywords: Trade-off, ranking, multi-objective optimization, multi-criteria

decision making, Pareto optimal solution, directed search domain algorithm
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