[bookmark: _Toc8478]Supplementary Material 2. Outcome construction and weighting robustness analyses

Directory

Supplementary Table S2 Indicator definitions and TOPSIS weights for the primary HQHRA index	2
Supplementary Table S3 Entropy-weight parameters for the alternative weighting specification using the same four indicators	2
Supplementary Table S4 Overall robustness comparison between the primary equal-weight TOPSIS HQHRA index and the entropy-weighted index using the same four indicators	3
Supplementary Table S5 Annual robustness comparison between the primary equal-weight TOPSIS HQHRA index and the entropy-weighted index using the same four indicators	3

[bookmark: _Toc12043]Supplementary Table S2 Indicator definitions and TOPSIS weights for the primary HQHRA index.
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	Indicator
	Measurement
	Unit
	Direction
	TOPSIS weight

	High-level hospital resource stock
	Number of tertiary hospitals
	Absolute number of tertiary hospitals
	Hospitals
	Positive
	0.25

	Hospital hierarchy
	proportion of tertiary hospitals among all hospitals
	proportion of tertiary hospitals among all hospitals
	%
	Positive
	0.25

	Tertiary-hospital accreditation
	proportion of Grade-A tertiary hospitals among tertiary hospitals
	Number of Grade-A tertiary hospitals divided by all tertiary hospitals
	%
	Positive
	0.25

	Hospital scale structure
	proportion of hospitals with at least 500 beds among all hospitals
	Number of hospitals with at least 500 beds divided by all hospitals
	%
	Positive
	0.25


Note: All four indicators were positively oriented. Equal weights were used as a transparent, theory-neutral specification. TOPSIS normalization and ideal solutions were estimated from the pooled panel of 310 province-year observations covering 2014–2023.
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	Indicator
	Entropy value
	Divergence coefficient
	Entropy weight

	Number of tertiary hospitals
	0.960315
	0.039685
	41.92%

	Proportion of tertiary hospitals among all hospitals
	0.975061
	0.024939
	26.34%

	Proportion of Grade-A tertiary hospitals among tertiary hospitals
	0.984772
	0.015228
	16.09%

	Proportion of hospitals with at least 500 beds among all hospitals
	0.985184
	0.014816
	15.65%


Note: Entropy weights were estimated from the pooled 2014–2023 panel and applied consistently across all years. The entropy-weight method was used only as an alternative data-driven weighting specification.
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	Comparison measure
	Result
	Interpretation

	Pearson correlation between continuous scores
	0.9800
	Strong consistency in continuous composite scores

	Spearman correlation between rankings
	0.9782
	Strong consistency in province-year rankings

	Quartile classification agreement
	80.65% (250/310)
	Most observations were assigned to the same quartile

	Same or adjacent quartile agreement
	100.00%
	No observation differed by more than one quartile

	Mean absolute full-sample rank difference
	14.53 positions
	Small rank displacement relative to the 310-position full-sample ranking
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	Year
	Pearson r
	Spearman rho
	Quartile agreement
	Mean absolute within-year rank difference
	Same or adjacent quartile agreement

	2014
	0.9837
	0.9778
	87.10%
	1.35
	100.00%

	2015
	0.9837
	0.9738
	74.19%
	1.61
	100.00%

	2016
	0.9844
	0.9819
	87.10%
	1.16
	100.00%

	2017
	0.9811
	0.9754
	80.65%
	1.35
	100.00%

	2018
	0.9779
	0.9762
	87.10%
	1.35
	100.00%

	2019
	0.9777
	0.9730
	80.65%
	1.68
	100.00%

	2020
	0.9801
	0.9835
	80.65%
	1.03
	100.00%

	2021
	0.9795
	0.9827
	87.10%
	1.29
	100.00%

	2022
	0.9800
	0.9714
	74.19%
	1.55
	100.00%

	2023
	0.9789
	0.9770
	80.65%
	1.48
	100.00%


Note: Each annual comparison was based on 31 provincial-level regions. Rankings were recalculated separately within each year before the mean absolute within-year rank difference was estimated.





