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Mathematical Formulas and Methodology Derivation
To enhance transparency, the complete mathematical expressions for entropy-based weighting and the TOPSIS closeness coefficient—together with key references—have been placed in the Supplementary Material. The main text now includes concise verbal descriptions and directs readers to the supplement for full formulae and derivations.
Preprocessing and Normalization
Binary items (such as mobile phone ownership and recent internet access) were recoded with values of 0 for “No” and 1 for “Yes.” The two Likert-scale items—frequency of internet use and leisure web surfing, originally measured on a 1–5 scale—were normalized to the [0,1] interval using min-max scaling, as follows:

This coding ensures that all indicators share a consistent scale range and eliminates artificial variance inflation that could arise if binary items were rescaled to values such as 1 and 5. This approach maintains comparability across indicators while preserving their ordinal properties. Missing values were handled using listwise deletion during the construction of the index.

Entropy-TOPSIS Index Construction
We integrated four behavioral indicators, categorized into three dimensions—digital access, usage frequency, and digital entertainment—into a composite index (Table 1). The weights for each indicator were determined using the entropy weighting method, and the final index was calculated using the TOPSIS procedure:
Let  denote the normalized value of indicator for individual . The proportion is given by:

The entropy coefficient  is calculated as:

Indicator weights  are derived as:

Finally, the TOPSIS closeness coefficient  is calculated as:

[bookmark: _GoBack]Higher values of  indicate stronger digital literacy. Sensitivity checks using equal-weight aggregation produced consistent results, confirming that the findings are robust to the weighting method.
