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Extended abstract
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Introduction: In recent decades, evaluating and ranking universities has become
a primary concern for higher education systems and policymakers. Research
criteria play a determining role in establishing the scientific standing of
universities. However, a fundamental challenge in this field is diagnosing the
relative importance of these criteria and accurately modeling their relationship
with university rankings. Many previous studies lack a systematic integration
between objective criterion weighting and the analysis of their impact on ranking
tiers. This research aims to address this methodological gap by prioritizing the
research performance evaluation criteria of Iranian universities using an
innovative hybrid approach. The study's theoretical framework integrates multi-
criteria decision-making methods and advanced statistical modeling.

Methodology: This descriptive-analytical study was conducted based on a three-
stage hybrid framework. The research population comprised 31 top Iranian
universities, and their research performance data were extracted from the Islamic
World Science Citation Center (ISC) and official reports. Six main criteria were
examined, categorized into three groups: quantitative criteria (ratio of
publications to faculty members, per capita publications of graduate students),
qualitative criteria (ratio of Q1 publications to total publications, average impact
factor), and interactional criteria (number of industry co-authored publications,
number of internationally collaborated publications). In the first stage, after
normalizing the data using the min-max method, the objective weight of each
criterion was determined using the CRITIC method, which simultaneously
calculates internal dispersion and conflict between criteria. In the second stage,
the weighted normalized values were entered into an Ordinal Logistic Regression
model to analyze the impact of each criterion on the probability of universities
being placed into four ranking levels (from weak to very good). In the third stage,
the model's reliability was validated using Bootstrapping, Firth Regression, and
tests for multicollinearity and the proportional odds assumption. All analyses
were performed using GAMS and R software.



Main findings: Findings from implementing the hybrid method revealed that the
number of internationally collaborated publications (weight: 0.206) and the
number of industry co-authored publications (weight: 0.195) obtained the highest
weights, respectively, in the objective CRITIC method. Results from the initial
ordinal logistic regression model indicated a positive and significant effect of all
six criteria on the research ranking of universities. In this model, industry co-
authorship and international collaboration showed the strongest relationships.
The model fit indices (Pseudo R* McFadden: 0.359 and Nagelkerke: 0.630)
indicated a suitable explanation of variance by the independent variables.

However, after conducting validation analyses and addressing methodological
issues, the final results were adjusted. The criterion "ratio of Q1 publications to
total publications" was removed due to its high correlation with "average impact
factor." The Brant test also indicated that the "per capita publications of graduate
students" criterion violated the model's proportional odds assumption, leading to
its removal. Ultimately, by employing the robust Firth regression method to
counteract the limited sample size, only the criterion "number of internationally
collaborated publications" was identified and confirmed as a significant factor
with the highest positive marginal effect on improving the research ranking of
universities.

Discussion and conclusions: The final finding of this study demonstrates that,
among research criteria, developing and strengthening international scientific
collaborations is the most effective and stable factor in enhancing the research
ranking of the studied universities. This result aligns with previous findings on
the importance of research internationalization.

Although criteria such as industry linkage showed influence in the initial stages,
the stability of this relationship was not confirmed in the final analyses. This may
indicate a greater focus and maturity of internationalization policies in top
universities.

By structurally integrating objective CRITIC weighting and ordinal logistic
regression analysis, this research takes a step beyond conventional ranking
approaches and provides decision-makers with a data-driven and objective tool.
The most important application of the findings is to guide policymakers and
university administrators towards optimal resource allocation and formulating
strategies focused on expanding international research networks (through
agreements, attracting international researchers, and participating in global
projects). The proposed framework is generalizable to other domestic and
international ranking systems.



For future studies, conducting longitudinal research to examine causality,
expanding the statistical population to include younger universities, and adding
control variables such as research budget and university size are suggested.

Keywords: CRITIC Method, Ordinal Logistic Regression, Criterion Weighting,
Multi-Criteria Decision Making (MCDM), University Research Performance
Evaluation.



