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Optimizing Linear Modeling for Ordinal and Nominal
Data Using a Novel Algorithm

Fatima Shallaf*

Abstract

This study aims to develop an effective algorithm for selecting the most appropriate linear
model for analyzing ordinal data measured using the Likert scale. The approach involves
transforming the ordinal data into quantitative data suitable for statistical analysis using the
Categorical Principal Components Analysis (CATPCA) technique. This method allows for
the conversion of nominal and ordinal variables into quantitative forms while preserving
linear relationships among variables, enabling the evaluation of different linear models
within a panel data framework.

The proposed algorithm was applied to data from small-scale projects in Homs city and its
countryside, with a focus on the social and financial dimensions. The ordinal data were
transformed using CATPCA, followed by testing three panel data models—pooled, fixed
effects, and random effects—to determine the most efficient one.

The results indicated that the pooled model was the most suitable. A strong positive
relationship was found between the social dimension and the first financial component,
associated with profit, sustainability, and investment orientation. A positive effect was also
observed for the component related to expansion and strategic success, while a negative
effect was noted for the purely evaluative financial component. These findings highlight
the importance of sustainable financial performance and strategic growth in maximizing
the social impact of small enterprises.

Keywords: Categorical Data, Ordinal Data, Nominal Data, Categorical Principal
Components Analysis (CATPCA), Panel Data Models, Fixed Effects Model,
Likert Scale, Linear Model Selection, Small Enterprises, Social and Financial

Dimensions
*Teacher, Dept. of Mathematical Statistics, Faculty of Science, Homs University.
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