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ABSTRACT

Determining criterion weights is a fundamental stage in Multi-Criteria Decision-Making (MCDM) problems, as the assigned
weights directly influence the final ranking of alternatives. Existing objective weighting methods generally rely on different
characteristics of decision data, such as criterion variability, information content, inter-criteria correlations, or the effects of criteria
on the decision matrix. Although approaches such as CRITIC, Entropy, and MEREC are widely used in this field, there remains a
need for alternative approaches that place the rank-based relationship between individual criteria and the overall importance
structure of alternatives at the center of the weighting mechanism.

This study proposes a novel objective criterion weighting method, termed SCIV-Weight (Spearman Correlation and Importance
Vector-based Weighting). The proposed method is based on the Spearman rank correlation between each criterion and a leave-
one-out Importance Vector (IV) constructed using the remaining criteria. This approach aims to reduce the self-correlation effect
that may arise from the direct contribution of the evaluated criterion to the construction of its importance vector and to provide a
more representative assessment of the relationship between each criterion and the overall performance structure of alternatives.

The performance of the proposed method is evaluated through a numerical example and comparative analyses with established
objective criterion weighting methods. Furthermore, the resulting weights are integrated with the TOPSIS method to examine their
effects on the ranking of alternatives. The study aims to introduce a novel objective weighting perspective to the criterion weighting
literature by integrating rank-based relationships with an importance-vector-based approach.
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