PAIRWISE COMPARISONS
Safety, clinical ratings, information quality, and readability across four generative AI chatbots
Analysis set. Fifty matched questions were evaluated across ChatGPT, Gemini, DeepSeek, and Doubao. Safety was compared with pairwise McNemar tests. Nonbinary outcomes were compared with paired Wilcoxon signed-rank tests. For each outcome separately, the Benjamini–Hochberg procedure was applied across the six pairwise model comparisons. Pairwise comparisons from different outcomes were not included in a common multiplicity-adjustment family. Differences are calculated as the first model minus the second model. Confidence intervals were estimated using 3,000 question-level nonparametric bootstrap resamples.
Interpretive summary
Safety. The overall Cochran Q test was not significant (Q = 2.692, df = 3, P = 0.442), and none of the six pairwise safety comparisons was significant after adjustment (all adjusted P = 1.000).
Accuracy and empathy. All six accuracy contrasts remained significant (adjusted P ≤ 0.003). For empathy, every contrast was significant except ChatGPT versus Gemini (adjusted P = 0.063).
Reliability and quality. All six DISCERN contrasts were significant. For EQIP, all contrasts were significant except ChatGPT versus DeepSeek. For JAMA, ChatGPT scored significantly higher than each other model, whereas the remaining contrasts were not significant. For GQS, only ChatGPT versus Doubao and Gemini versus Doubao were significant.
Readability. Significant pairwise contrasts varied by index: 4 of 6 for ARI, 6 of 6 for Coleman–Liau, 4 of 6 for FKGL, 2 of 6 for Gunning Fog, 2 of 6 for SMOG, and 5 of 6 for Flesch Reading Ease.

Supplementary Table S1. All pairwise comparisons of safety
	Comparison
	N pairs
	Safe rate difference, %
	Safe rate difference 95% CI
	Safe to unsafe, n
	Unsafe to safe, n
	Matched OR
	Matched OR 95% CI
	Adjusted P

	ChatGPT vs Gemini
	50
	6.00
	−4.00 to 16.00
	5
	2
	2.50
	0.48 to 12.89
	1.000

	ChatGPT vs DeepSeek
	50
	4.00
	−4.00 to 12.00
	3
	1
	3.00
	0.31 to 28.84
	1.000

	ChatGPT vs Doubao
	50
	8.00
	−4.00 to 20.00
	6
	2
	3.00
	0.61 to 14.86
	1.000

	Gemini vs DeepSeek
	50
	−2.00
	−14.00 to 10.00
	4
	5
	0.80
	0.21 to 2.98
	1.000

	Gemini vs Doubao
	50
	2.00
	−6.00 to 10.00
	3
	2
	1.50
	0.25 to 8.98
	1.000

	DeepSeek vs Doubao
	50
	4.00
	−6.00 to 14.00
	4
	2
	2.00
	0.37 to 10.92
	1.000


Note: Pairwise McNemar tests with Benjamini–Hochberg correction. Safe-rate differences and matched odds ratios are reported with bootstrap 95% confidence intervals.
Exploratory post hoc sensitivity calculation
An exploratory post hoc sensitivity calculation indicated that, under an assumed absolute between-model difference of 8 percentage points and a two-sided α of 0.05, the 50 matched questions provided an estimated power of 56%. Under the same assumptions, approximately 78 matched questions would have been required to achieve 80% power.
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Supplementary Table S2. Significant pairwise comparisons for nonbinary outcomes
	Metric
	Comparison
	N pairs
	Mean difference
	Mean difference 95% CI
	Median difference
	Median difference 95% CI
	Rank-biserial correlation
	Rank-biserial 95% CI
	Adjusted P

	Accuracy
	ChatGPT vs Gemini
	50
	0.25
	0.08 to 0.42
	0.20
	0.20 to 0.20
	0.609
	0.292 to 0.878
	0.001

	Accuracy
	ChatGPT vs DeepSeek
	50
	0.41
	0.24 to 0.58
	0.40
	0.20 to 0.40
	0.823
	0.614 to 0.975
	<0.001

	Accuracy
	ChatGPT vs Doubao
	50
	0.69
	0.52 to 0.86
	0.60
	0.60 to 0.80
	0.863
	0.659 to 1.000
	<0.001

	Accuracy
	Gemini vs DeepSeek
	50
	0.16
	−0.02 to 0.35
	0.20
	0.00 to 0.20
	0.524
	0.176 to 0.843
	0.003

	Accuracy
	Gemini vs Doubao
	50
	0.44
	0.28 to 0.60
	0.40
	0.20 to 0.40
	0.854
	0.643 to 1.000
	<0.001

	Accuracy
	DeepSeek vs Doubao
	50
	0.28
	0.11 to 0.43
	0.20
	0.20 to 0.40
	0.786
	0.514 to 1.000
	<0.001

	Empathy
	ChatGPT vs DeepSeek
	50
	0.20
	0.07 to 0.35
	0.20
	0.10 to 0.40
	0.463
	0.140 to 0.748
	0.009

	Empathy
	ChatGPT vs Doubao
	50
	0.56
	0.43 to 0.70
	0.60
	0.40 to 0.60
	0.895
	0.722 to 1.000
	<0.001

	Empathy
	Gemini vs DeepSeek
	50
	0.28
	0.18 to 0.39
	0.40
	0.20 to 0.40
	0.761
	0.507 to 0.962
	<0.001

	Empathy
	Gemini vs Doubao
	50
	0.64
	0.54 to 0.74
	0.60
	0.50 to 0.80
	0.996
	0.979 to 1.000
	<0.001

	Empathy
	DeepSeek vs Doubao
	50
	0.36
	0.26 to 0.47
	0.30
	0.20 to 0.40
	0.917
	0.741 to 1.000
	<0.001

	DISCERN
	ChatGPT vs Gemini
	50
	1.26
	−0.59 to 2.97
	1.00
	0.20 to 2.00
	0.382
	0.076 to 0.667
	0.023

	DISCERN
	ChatGPT vs DeepSeek
	50
	4.36
	2.38 to 6.28
	4.50
	2.80 to 5.60
	0.787
	0.566 to 0.952
	<0.001

	DISCERN
	ChatGPT vs Doubao
	50
	7.78
	5.83 to 9.55
	7.00
	6.40 to 8.10
	0.925
	0.774 to 1.000
	<0.001

	DISCERN
	Gemini vs DeepSeek
	50
	3.10
	1.70 to 4.53
	2.40
	1.40 to 3.40
	0.700
	0.433 to 0.905
	<0.001

	DISCERN
	Gemini vs Doubao
	50
	6.52
	5.28 to 7.94
	6.00
	5.00 to 6.80
	0.942
	0.824 to 1.000
	<0.001

	DISCERN
	DeepSeek vs Doubao
	50
	3.41
	2.28 to 4.49
	3.50
	3.00 to 4.40
	0.786
	0.567 to 0.950
	<0.001

	EQIP
	ChatGPT vs Gemini
	50
	−2.60
	−5.40 to −0.18
	−2.00
	−4.00 to 1.00
	−0.350
	−0.620 to −0.023
	0.040

	EQIP
	ChatGPT vs Doubao
	50
	5.48
	2.84 to 7.98
	6.00
	4.00 to 7.00
	0.793
	0.578 to 0.948
	<0.001

	EQIP
	Gemini vs DeepSeek
	50
	3.74
	1.58 to 6.24
	2.00
	0.50 to 4.00
	0.575
	0.286 to 0.826
	0.002

	EQIP
	Gemini vs Doubao
	50
	8.08
	6.02 to 10.34
	6.50
	6.00 to 8.00
	0.914
	0.773 to 0.997
	<0.001

	EQIP
	DeepSeek vs Doubao
	50
	4.34
	2.24 to 6.38
	4.50
	2.00 to 6.00
	0.616
	0.343 to 0.844
	<0.001

	JAMA
	ChatGPT vs Gemini
	50
	0.62
	0.49 to 0.76
	1.00
	0.50 to 1.00
	0.956
	0.870 to 0.996
	<0.001

	JAMA
	ChatGPT vs DeepSeek
	50
	0.57
	0.41 to 0.72
	0.80
	0.50 to 1.00
	0.865
	0.689 to 0.979
	<0.001

	JAMA
	ChatGPT vs Doubao
	50
	0.64
	0.49 to 0.77
	1.00
	0.50 to 1.00
	0.962
	0.870 to 0.997
	<0.001

	GQS
	ChatGPT vs Doubao
	50
	0.19
	0.03 to 0.35
	0.00
	0.00 to 0.00
	0.705
	0.310 to 1.000
	0.015

	GQS
	Gemini vs Doubao
	50
	0.19
	0.06 to 0.33
	0.00
	0.00 to 0.00
	0.738
	0.377 to 1.000
	0.015

	ARI
	ChatGPT vs Gemini
	50
	1.55
	0.79 to 2.37
	1.30
	0.26 to 2.29
	0.518
	0.230 to 0.744
	0.003

	ARI
	ChatGPT vs DeepSeek
	50
	1.83
	1.10 to 2.57
	1.91
	0.90 to 2.86
	0.658
	0.407 to 0.843
	<0.001

	ARI
	Gemini vs Doubao
	50
	−1.38
	−2.26 to −0.54
	−1.43
	−1.94 to −0.01
	−0.431
	−0.682 to −0.143
	0.012

	ARI
	DeepSeek vs Doubao
	50
	−1.67
	−2.51 to −0.85
	−1.86
	−2.49 to −0.34
	−0.591
	−0.820 to −0.322
	<0.001

	CL
	ChatGPT vs Gemini
	50
	2.40
	1.97 to 2.86
	2.57
	1.93 to 2.94
	0.961
	0.884 to 0.995
	<0.001

	CL
	ChatGPT vs DeepSeek
	50
	1.61
	1.16 to 2.07
	1.46
	0.97 to 2.33
	0.823
	0.636 to 0.950
	<0.001

	CL
	ChatGPT vs Doubao
	50
	−1.15
	−1.75 to −0.57
	−1.07
	−1.39 to −0.74
	−0.514
	−0.755 to −0.238
	0.002

	CL
	Gemini vs DeepSeek
	50
	−0.79
	−1.19 to −0.37
	−1.01
	−1.27 to −0.43
	−0.522
	−0.760 to −0.244
	0.002

	CL
	Gemini vs Doubao
	50
	−3.56
	−4.18 to −2.95
	−3.83
	−4.16 to −2.61
	−0.983
	−0.998 to −0.940
	<0.001

	CL
	DeepSeek vs Doubao
	50
	−2.77
	−3.26 to −2.25
	−2.78
	−3.44 to −2.28
	−0.961
	−1.000 to −0.893
	<0.001

	FKGL
	ChatGPT vs Gemini
	50
	1.49
	0.84 to 2.13
	1.13
	0.67 to 2.15
	0.627
	0.385 to 0.826
	<0.001

	FKGL
	ChatGPT vs DeepSeek
	50
	1.39
	0.78 to 2.03
	1.67
	0.27 to 2.21
	0.602
	0.335 to 0.815
	<0.001

	FKGL
	Gemini vs Doubao
	50
	−1.22
	−2.00 to −0.48
	−1.57
	−2.08 to 0.20
	−0.449
	−0.696 to −0.158
	0.009

	FKGL
	DeepSeek vs Doubao
	50
	−1.12
	−1.79 to −0.44
	−1.32
	−1.68 to −0.18
	−0.476
	−0.716 to −0.190
	0.007

	GFI
	ChatGPT vs Gemini
	50
	1.31
	0.58 to 2.04
	1.11
	0.34 to 1.94
	0.511
	0.219 to 0.754
	0.010

	GFI
	ChatGPT vs DeepSeek
	50
	1.02
	0.36 to 1.69
	1.13
	0.10 to 2.33
	0.426
	0.142 to 0.700
	0.027

	SMOG
	ChatGPT vs Gemini
	50
	1.05
	0.54 to 1.57
	0.73
	0.39 to 1.41
	0.580
	0.307 to 0.810
	0.002

	SMOG
	ChatGPT vs DeepSeek
	50
	0.75
	0.27 to 1.23
	0.81
	0.06 to 1.70
	0.458
	0.166 to 0.713
	0.016

	FRES
	ChatGPT vs Gemini
	50
	−12.34
	−15.01 to −9.79
	−10.59
	−13.48 to −8.23
	−0.932
	−0.997 to −0.837
	<0.001

	FRES
	ChatGPT vs DeepSeek
	50
	−7.77
	−10.57 to −4.99
	−7.10
	−11.50 to −3.50
	−0.715
	−0.892 to −0.493
	<0.001

	FRES
	Gemini vs DeepSeek
	50
	4.57
	2.11 to 7.03
	5.02
	3.06 to 6.79
	0.485
	0.203 to 0.733
	0.004

	FRES
	Gemini vs Doubao
	50
	14.99
	11.11 to 18.84
	14.99
	8.13 to 19.75
	0.854
	0.705 to 0.958
	<0.001

	FRES
	DeepSeek vs Doubao
	50
	10.42
	7.30 to 13.67
	10.68
	7.35 to 14.08
	0.790
	0.586 to 0.925
	<0.001


Note: Paired Wilcoxon signed-rank tests with Benjamini–Hochberg correction. Paired mean and median differences and rank-biserial correlations are reported with bootstrap 95% confidence intervals. Only adjusted P < 0.05 comparisons are shown.


Supplementary Table S3. Significant pairwise comparisons of safety
	Result

	No pairwise safety comparison was significant after Benjamini–Hochberg correction.


Supplementary Table S4. All pairwise comparisons for nonbinary outcomes
	Metric
	Comparison
	N pairs
	Mean difference
	Mean difference 95% CI
	Median difference
	Median difference 95% CI
	Rank-biserial correlation
	Rank-biserial 95% CI
	Adjusted P

	Accuracy
	ChatGPT vs Gemini
	50
	0.25
	0.08 to 0.42
	0.20
	0.20 to 0.20
	0.609
	0.292 to 0.878
	0.001

	Accuracy
	ChatGPT vs DeepSeek
	50
	0.41
	0.24 to 0.58
	0.40
	0.20 to 0.40
	0.823
	0.614 to 0.975
	<0.001

	Accuracy
	ChatGPT vs Doubao
	50
	0.69
	0.52 to 0.86
	0.60
	0.60 to 0.80
	0.863
	0.659 to 1.000
	<0.001

	Accuracy
	Gemini vs DeepSeek
	50
	0.16
	−0.02 to 0.35
	0.20
	0.00 to 0.20
	0.524
	0.176 to 0.843
	0.003

	Accuracy
	Gemini vs Doubao
	50
	0.44
	0.28 to 0.60
	0.40
	0.20 to 0.40
	0.854
	0.643 to 1.000
	<0.001

	Accuracy
	DeepSeek vs Doubao
	50
	0.28
	0.11 to 0.43
	0.20
	0.20 to 0.40
	0.786
	0.514 to 1.000
	<0.001

	Empathy
	ChatGPT vs Gemini
	50
	−0.08
	−0.21 to 0.06
	−0.20
	−0.20 to 0.00
	−0.341
	−0.680 to 0.018
	0.063

	Empathy
	ChatGPT vs DeepSeek
	50
	0.20
	0.07 to 0.35
	0.20
	0.10 to 0.40
	0.463
	0.140 to 0.748
	0.009

	Empathy
	ChatGPT vs Doubao
	50
	0.56
	0.43 to 0.70
	0.60
	0.40 to 0.60
	0.895
	0.722 to 1.000
	<0.001

	Empathy
	Gemini vs DeepSeek
	50
	0.28
	0.18 to 0.39
	0.40
	0.20 to 0.40
	0.761
	0.507 to 0.962
	<0.001

	Empathy
	Gemini vs Doubao
	50
	0.64
	0.54 to 0.74
	0.60
	0.50 to 0.80
	0.996
	0.979 to 1.000
	<0.001

	Empathy
	DeepSeek vs Doubao
	50
	0.36
	0.26 to 0.47
	0.30
	0.20 to 0.40
	0.917
	0.741 to 1.000
	<0.001

	DISCERN
	ChatGPT vs Gemini
	50
	1.26
	−0.59 to 2.97
	1.00
	0.20 to 2.00
	0.382
	0.076 to 0.667
	0.023

	DISCERN
	ChatGPT vs DeepSeek
	50
	4.36
	2.38 to 6.28
	4.50
	2.80 to 5.60
	0.787
	0.566 to 0.952
	<0.001

	DISCERN
	ChatGPT vs Doubao
	50
	7.78
	5.83 to 9.55
	7.00
	6.40 to 8.10
	0.925
	0.774 to 1.000
	<0.001

	DISCERN
	Gemini vs DeepSeek
	50
	3.10
	1.70 to 4.53
	2.40
	1.40 to 3.40
	0.700
	0.433 to 0.905
	<0.001

	DISCERN
	Gemini vs Doubao
	50
	6.52
	5.28 to 7.94
	6.00
	5.00 to 6.80
	0.942
	0.824 to 1.000
	<0.001

	DISCERN
	DeepSeek vs Doubao
	50
	3.41
	2.28 to 4.49
	3.50
	3.00 to 4.40
	0.786
	0.567 to 0.950
	<0.001

	EQIP
	ChatGPT vs Gemini
	50
	−2.60
	−5.40 to −0.18
	−2.00
	−4.00 to 1.00
	−0.350
	−0.620 to −0.023
	0.040

	EQIP
	ChatGPT vs DeepSeek
	50
	1.14
	−2.06 to 4.12
	0.50
	−2.00 to 1.50
	0.072
	−0.276 to 0.387
	0.666

	EQIP
	ChatGPT vs Doubao
	50
	5.48
	2.84 to 7.98
	6.00
	4.00 to 7.00
	0.793
	0.578 to 0.948
	<0.001

	EQIP
	Gemini vs DeepSeek
	50
	3.74
	1.58 to 6.24
	2.00
	0.50 to 4.00
	0.575
	0.286 to 0.826
	0.002

	EQIP
	Gemini vs Doubao
	50
	8.08
	6.02 to 10.34
	6.50
	6.00 to 8.00
	0.914
	0.773 to 0.997
	<0.001

	EQIP
	DeepSeek vs Doubao
	50
	4.34
	2.24 to 6.38
	4.50
	2.00 to 6.00
	0.616
	0.343 to 0.844
	<0.001

	JAMA
	ChatGPT vs Gemini
	50
	0.62
	0.49 to 0.76
	1.00
	0.50 to 1.00
	0.956
	0.870 to 0.996
	<0.001

	JAMA
	ChatGPT vs DeepSeek
	50
	0.57
	0.41 to 0.72
	0.80
	0.50 to 1.00
	0.865
	0.689 to 0.979
	<0.001

	JAMA
	ChatGPT vs Doubao
	50
	0.64
	0.49 to 0.77
	1.00
	0.50 to 1.00
	0.962
	0.870 to 0.997
	<0.001

	JAMA
	Gemini vs DeepSeek
	50
	−0.05
	−0.14 to 0.02
	0.00
	0.00 to 0.00
	−0.314
	−0.766 to 0.176
	0.260

	JAMA
	Gemini vs Doubao
	50
	0.02
	−0.05 to 0.09
	0.00
	0.00 to 0.00
	0.118
	−0.485 to 0.647
	0.695

	JAMA
	DeepSeek vs Doubao
	50
	0.07
	0.00 to 0.14
	0.00
	0.00 to 0.00
	0.549
	0.050 to 0.897
	0.068

	GQS
	ChatGPT vs Gemini
	50
	0.00
	−0.12 to 0.09
	0.00
	0.00 to 0.00
	0.100
	−0.455 to 0.629
	0.740

	GQS
	ChatGPT vs DeepSeek
	50
	0.10
	−0.03 to 0.24
	0.00
	0.00 to 0.00
	0.517
	−0.026 to 0.939
	0.113

	GQS
	ChatGPT vs Doubao
	50
	0.19
	0.03 to 0.35
	0.00
	0.00 to 0.00
	0.705
	0.310 to 1.000
	0.015

	GQS
	Gemini vs DeepSeek
	50
	0.10
	−0.00 to 0.22
	0.00
	0.00 to 0.00
	0.517
	−0.022 to 0.923
	0.113

	GQS
	Gemini vs Doubao
	50
	0.19
	0.06 to 0.33
	0.00
	0.00 to 0.00
	0.738
	0.377 to 1.000
	0.015

	GQS
	DeepSeek vs Doubao
	50
	0.09
	−0.02 to 0.20
	0.00
	0.00 to 0.00
	0.410
	−0.067 to 0.850
	0.133

	ARI
	ChatGPT vs Gemini
	50
	1.55
	0.79 to 2.37
	1.30
	0.26 to 2.29
	0.518
	0.230 to 0.744
	0.003

	ARI
	ChatGPT vs DeepSeek
	50
	1.83
	1.10 to 2.57
	1.91
	0.90 to 2.86
	0.658
	0.407 to 0.843
	<0.001

	ARI
	ChatGPT vs Doubao
	50
	0.17
	−0.81 to 1.15
	0.25
	−1.17 to 1.42
	0.090
	−0.230 to 0.407
	0.582

	ARI
	Gemini vs DeepSeek
	50
	0.29
	−0.42 to 0.99
	0.20
	−0.44 to 1.19
	0.129
	−0.188 to 0.429
	0.514

	ARI
	Gemini vs Doubao
	50
	−1.38
	−2.26 to −0.54
	−1.43
	−1.94 to −0.01
	−0.431
	−0.682 to −0.143
	0.012

	ARI
	DeepSeek vs Doubao
	50
	−1.67
	−2.51 to −0.85
	−1.86
	−2.49 to −0.34
	−0.591
	−0.820 to −0.322
	<0.001

	CL
	ChatGPT vs Gemini
	50
	2.40
	1.97 to 2.86
	2.57
	1.93 to 2.94
	0.961
	0.884 to 0.995
	<0.001

	CL
	ChatGPT vs DeepSeek
	50
	1.61
	1.16 to 2.07
	1.46
	0.97 to 2.33
	0.823
	0.636 to 0.950
	<0.001

	CL
	ChatGPT vs Doubao
	50
	−1.15
	−1.75 to −0.57
	−1.07
	−1.39 to −0.74
	−0.514
	−0.755 to −0.238
	0.002

	CL
	Gemini vs DeepSeek
	50
	−0.79
	−1.19 to −0.37
	−1.01
	−1.27 to −0.43
	−0.522
	−0.760 to −0.244
	0.002

	CL
	Gemini vs Doubao
	50
	−3.56
	−4.18 to −2.95
	−3.83
	−4.16 to −2.61
	−0.983
	−0.998 to −0.940
	<0.001

	CL
	DeepSeek vs Doubao
	50
	−2.77
	−3.26 to −2.25
	−2.78
	−3.44 to −2.28
	−0.961
	−1.000 to −0.893
	<0.001

	FKGL
	ChatGPT vs Gemini
	50
	1.49
	0.84 to 2.13
	1.13
	0.67 to 2.15
	0.627
	0.385 to 0.826
	<0.001

	FKGL
	ChatGPT vs DeepSeek
	50
	1.39
	0.78 to 2.03
	1.67
	0.27 to 2.21
	0.602
	0.335 to 0.815
	<0.001

	FKGL
	ChatGPT vs Doubao
	50
	0.28
	−0.51 to 1.06
	0.56
	−1.00 to 1.66
	0.142
	−0.194 to 0.449
	0.462

	FKGL
	Gemini vs DeepSeek
	50
	−0.10
	−0.67 to 0.46
	−0.12
	−0.64 to 0.71
	−0.043
	−0.357 to 0.288
	0.794

	FKGL
	Gemini vs Doubao
	50
	−1.22
	−2.00 to −0.48
	−1.57
	−2.08 to 0.20
	−0.449
	−0.696 to −0.158
	0.009

	FKGL
	DeepSeek vs Doubao
	50
	−1.12
	−1.79 to −0.44
	−1.32
	−1.68 to −0.18
	−0.476
	−0.716 to −0.190
	0.007

	GFI
	ChatGPT vs Gemini
	50
	1.31
	0.58 to 2.04
	1.11
	0.34 to 1.94
	0.511
	0.219 to 0.754
	0.010

	GFI
	ChatGPT vs DeepSeek
	50
	1.02
	0.36 to 1.69
	1.13
	0.10 to 2.33
	0.426
	0.142 to 0.700
	0.027

	GFI
	ChatGPT vs Doubao
	50
	0.36
	−0.53 to 1.18
	0.59
	−0.86 to 2.53
	0.120
	−0.205 to 0.443
	0.463

	GFI
	Gemini vs DeepSeek
	50
	−0.29
	−0.94 to 0.36
	−0.37
	−1.45 to 0.40
	−0.145
	−0.448 to 0.176
	0.449

	GFI
	Gemini vs Doubao
	50
	−0.96
	−1.79 to −0.15
	−0.99
	−2.20 to 0.64
	−0.330
	−0.608 to −0.035
	0.085

	GFI
	DeepSeek vs Doubao
	50
	−0.67
	−1.39 to 0.06
	−0.53
	−1.82 to 0.26
	−0.258
	−0.547 to 0.053
	0.170

	SMOG
	ChatGPT vs Gemini
	50
	1.05
	0.54 to 1.57
	0.73
	0.39 to 1.41
	0.580
	0.307 to 0.810
	0.002

	SMOG
	ChatGPT vs DeepSeek
	50
	0.75
	0.27 to 1.23
	0.81
	0.06 to 1.70
	0.458
	0.166 to 0.713
	0.016

	SMOG
	ChatGPT vs Doubao
	50
	0.54
	−0.08 to 1.13
	0.68
	−0.40 to 1.70
	0.261
	−0.056 to 0.553
	0.191

	SMOG
	Gemini vs DeepSeek
	50
	−0.30
	−0.75 to 0.15
	−0.50
	−1.03 to 0.13
	−0.209
	−0.515 to 0.114
	0.239

	SMOG
	Gemini vs Doubao
	50
	−0.51
	−1.10 to 0.05
	−0.58
	−1.25 to 0.30
	−0.249
	−0.536 to 0.057
	0.191

	SMOG
	DeepSeek vs Doubao
	50
	−0.22
	−0.78 to 0.31
	−0.11
	−0.89 to 0.41
	−0.087
	−0.402 to 0.249
	0.598

	FRES
	ChatGPT vs Gemini
	50
	−12.34
	−15.01 to −9.79
	−10.59
	−13.48 to −8.23
	−0.932
	−0.997 to −0.837
	<0.001

	FRES
	ChatGPT vs DeepSeek
	50
	−7.77
	−10.57 to −4.99
	−7.10
	−11.50 to −3.50
	−0.715
	−0.892 to −0.493
	<0.001

	FRES
	ChatGPT vs Doubao
	50
	2.65
	−1.28 to 6.67
	2.32
	−1.89 to 5.85
	0.209
	−0.104 to 0.498
	0.199

	FRES
	Gemini vs DeepSeek
	50
	4.57
	2.11 to 7.03
	5.02
	3.06 to 6.79
	0.485
	0.203 to 0.733
	0.004

	FRES
	Gemini vs Doubao
	50
	14.99
	11.11 to 18.84
	14.99
	8.13 to 19.75
	0.854
	0.705 to 0.958
	<0.001

	FRES
	DeepSeek vs Doubao
	50
	10.42
	7.30 to 13.67
	10.68
	7.35 to 14.08
	0.790
	0.586 to 0.925
	<0.001


Note: Paired Wilcoxon signed-rank tests with Benjamini–Hochberg correction. Differences are calculated as the first model minus the second model.

