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Table S1. 12 Pairs with Disputed Expert Judgments (Max Inter-Coder Difference ≥2).
	Pair
	Mean Rating
	SD
	Range
	Interpretation

	Byzantine Icon Painting vs. Russian Icon Painting
	2.3
	1.4
	0–4
	Temporal scope debate

	Japanese Zen Ink Painting vs. Chinese Scholar Painting
	2.7
	1.3
	0–4
	Influence vs. independence

	Persian Miniature vs. Mughal Indian Art
	3.2
	1.2
	1–4
	Court influence nuance

	Aboriginal Australian Art vs. Polynesian Art
	1.1
	1.3
	0–3
	Pan-regional categorization

	Maya Art vs. Aztec-Mexica Art
	1.5
	1.4
	0–4
	Continental vs. cultural boundaries

	Rococo-Neoclassicism vs. Academic Art
	2.9
	1.2
	1–4
	Movement boundary ambiguity

	Baroque Art vs. Romantic Art
	2.1
	1.3
	0–4
	Temporal overlap debate

	Italian Renaissance vs. Northern Renaissance
	3.6
	1.2
	2–4
	National variant vs. same movement

	Modern European Art vs. American Modern Art
	3.0
	1.3
	1–4
	National school inclusion

	Impressionism vs. Chinese Painting Tradition
	3.4
	1.2
	2–4
	Technique vs. movement

	Olmec Art vs. Teotihuacan-Toltec Art
	2.4
	1.3
	0–4
	Temporal boundary dispute

	Southeast Asian Art vs. Indian Hindu-Buddhist Art
	1.8
	1.2
	0–4
	Religious vs. regional framing



Table S2. QAP Correlations for Expert Sub-Panels by Regional Specialty. Euro/Med: European/Mediterranean specialists (n=5). Non-Euro: Asian/African/Oceanic specialists (n=5). All sub-panel correlations significant at p<0.001.
	Model
	Euro/Med Sub-Panel ρ
	Non-Euro Sub-Panel ρ
	Max |Δρ|

	CLIP
	−0.435
	−0.442
	0.007

	DINOv2
	−0.432
	−0.439
	0.007

	MAE
	−0.488
	−0.491
	0.003

	ResNet-50
	−0.434
	−0.441
	0.007

	SD v1.4 VAE
	−0.450
	−0.456
	0.006

	SDXL VAE
	−0.455
	−0.461
	0.006




Table S3. Cross-Model Correlation of GW Distance Matrices (Spearman ρ).
	
	CLIP
	DINOv2
	MAE
	ResNet-50
	SD v1.4
	SDXL
	SD3
	StyleGAN2
	VQGAN

	CLIP
	1.000
	0.463
	0.489
	0.431
	0.537
	0.472
	0.433
	0.444
	0.421

	DINOv2
	0.463
	1.000
	0.488
	0.404
	0.484
	0.434
	0.441
	0.435
	0.408

	MAE
	0.489
	0.488
	1.000
	0.470
	0.509
	0.519
	0.467
	0.446
	0.439

	ResNet-50
	0.431
	0.404
	0.470
	1.000
	0.469
	0.502
	0.413
	0.433
	0.411

	SD v1.4 VAE
	0.537
	0.484
	0.509
	0.469
	1.000
	0.498
	0.449
	0.456
	0.475

	SDXL VAE
	0.472
	0.434
	0.519
	0.502
	0.498
	1.000
	0.445
	0.441
	0.465

	SD3 [PROXY]
	0.433
	0.441
	0.467
	0.413
	0.449
	0.445
	1.000
	0.431
	0.388

	StyleGAN2 [PROXY]
	0.444
	0.435
	0.446
	0.433
	0.456
	0.441
	0.431
	1.000
	0.414

	VQGAN [PROXY]
	0.421
	0.408
	0.439
	0.411
	0.475
	0.465
	0.388
	0.414
	1.000



Table S4. Geographic Quintile Conditional Analysis.
	Model
	Bin
	Geo Min (km)
	Geo Max (km)
	N Pairs
	Spearman ρ
	p
	FDR q

	CLIP
	1
	0
	3,080
	276
	−0.583
	0.000
	0.000

	CLIP
	2
	3,080
	5,954
	274
	−0.252
	0.000
	0.000

	CLIP
	3
	5,954
	8,982
	277
	−0.101
	0.095
	0.095

	CLIP
	4
	8,982
	12,036
	275
	−0.133
	0.027
	0.034

	CLIP
	5
	12,036
	19,861
	276
	−0.141
	0.019
	0.024

	DINOv2
	1
	0
	3,080
	276
	−0.495
	0.000
	0.000

	DINOv2
	2
	3,080
	5,954
	274
	−0.212
	0.000
	0.000

	DINOv2
	3
	5,954
	8,982
	277
	−0.153
	0.011
	0.014

	DINOv2
	4
	8,982
	12,036
	275
	−0.272
	0.000
	0.000

	DINOv2
	5
	12,036
	19,861
	276
	−0.202
	0.001
	0.001

	MAE
	1
	0
	3,080
	276
	−0.638
	0.000
	0.000

	MAE
	2
	3,080
	5,954
	274
	−0.292
	0.000
	0.000

	MAE
	3
	5,954
	8,982
	277
	−0.213
	0.000
	0.000

	MAE
	4
	8,982
	12,036
	275
	−0.316
	0.000
	0.000

	MAE
	5
	12,036
	19,861
	276
	−0.174
	0.004
	0.005

	ResNet-50
	1
	0
	3,080
	276
	−0.557
	0.000
	0.000

	ResNet-50
	2
	3,080
	5,954
	274
	−0.189
	0.002
	0.002

	ResNet-50
	3
	5,954
	8,982
	277
	−0.232
	0.000
	0.000

	ResNet-50
	4
	8,982
	12,036
	275
	−0.039
	0.525
	0.525

	ResNet-50
	5
	12,036
	19,861
	276
	−0.155
	0.010
	0.013

	SD v1.4 VAE
	1
	0
	3,080
	276
	−0.607
	0.000
	0.000

	SD v1.4 VAE
	2
	3,080
	5,954
	274
	−0.215
	0.000
	0.000

	SD v1.4 VAE
	3
	5,954
	8,982
	277
	−0.174
	0.004
	0.005

	SD v1.4 VAE
	4
	8,982
	12,036
	275
	−0.156
	0.010
	0.013

	SD v1.4 VAE
	5
	12,036
	19,861
	276
	−0.047
	0.440
	0.440

	SDXL VAE
	1
	0
	3,080
	276
	−0.580
	0.000
	0.000

	SDXL VAE
	2
	3,080
	5,954
	274
	−0.195
	0.001
	0.001

	SDXL VAE
	3
	5,954
	8,982
	277
	−0.132
	0.028
	0.035

	SDXL VAE
	4
	8,982
	12,036
	275
	−0.133
	0.028
	0.035

	SDXL VAE
	5
	12,036
	19,861
	276
	−0.106
	0.079
	0.079



Table S5. Within-Unit Bootstrap Subsampling Results (1,000 iterations, n=20 per unit with replacement). Primary ρ: QAP Spearman correlation from full sample. Median Bootstrap ρ: median across 1,000 subsampled iterations. 95% Bootstrap CI: percentile interval across iterations. Max |Δρ|: maximum absolute deviation from primary ρ. Sign Retention: proportion of iterations retaining negative sign. All models show 100% sign retention, confirming that findings are not driven by units with larger image samples.
	Model
	Primary ρ
	Median Bootstrap ρ
	95% Bootstrap CI
	Max |Δρ|
	Sign Retention

	CLIP
	−0.446
	−0.444
	[−0.452, −0.436]
	0.009
	100% (1000/1000)

	DINOv2
	−0.443
	−0.441
	[−0.449, −0.433]
	0.010
	100% (1000/1000)

	MAE
	−0.497
	−0.495
	[−0.503, −0.486]
	0.012
	100% (1000/1000)

	ResNet-50
	−0.445
	−0.443
	[−0.451, −0.435]
	0.010
	100% (1000/1000)

	SD v1.4 VAE
	−0.461
	−0.459
	[−0.467, −0.451]
	0.011
	100% (1000/1000)

	SDXL VAE
	−0.466
	−0.464
	[−0.472, −0.456]
	0.011
	100% (1000/1000)



Table S6. QAP Correlations under Three Granularity Robustness Conditions. (i) Merged European: 11 European sub-units collapsed into 3 broad units (N=45 total). (ii) Excluded coarse: Aboriginal Australian, Melanesian, and South American units removed (N=49 total). (iii) Regional resampling: 1,000 iterations, 3 units per continent (N=15 per iteration); median ρ and 95% CI reported.
	Model
	(i) Merged European (N=45)
	(ii) Excluded Coarse (N=49)
	(iii) Regional Resampling (N=15)

	CLIP
	−0.418 (p<0.001)
	−0.451 (p<0.001)
	−0.388 (95% CI: [−0.285, −0.490])

	DINOv2
	−0.415 (p<0.001)
	−0.448 (p<0.001)
	−0.385 (95% CI: [−0.282, −0.487])

	MAE
	−0.472 (p<0.001)
	−0.504 (p<0.001)
	−0.415 (95% CI: [−0.312, −0.521])

	ResNet-50
	−0.417 (p<0.001)
	−0.450 (p<0.001)
	−0.387 (95% CI: [−0.284, −0.489])

	SD v1.4 VAE
	−0.433 (p<0.001)
	−0.466 (p<0.001)
	−0.401 (95% CI: [−0.298, −0.503])

	SDXL VAE
	−0.438 (p<0.001)
	−0.471 (p<0.001)
	−0.406 (95% CI: [−0.303, −0.508])




Table S7. 53 Cultural Units — Metadata.
	ID
	Name
	Family
	Continent
	Country
	Lat
	Lon
	Time Period
	Images

	U01
	Ancient Egyptian Art
	Ancient Mediterranean
	Africa
	Egypt
	26.0
	30.0
	3100 BCE – 30 CE
	52

	U02
	Ancient Greek Art
	Ancient Mediterranean
	Europe
	Greece
	39.0
	22.0
	800 BCE – 31 CE
	48

	U03
	Ancient Roman Art
	Ancient Mediterranean
	Europe
	Italy
	42.0
	13.0
	509 BCE – 476 CE
	55

	U04
	Etruscan Art
	Ancient Mediterranean
	Europe
	Italy
	43.0
	11.0
	900 BCE – 27 BCE
	35

	U05
	Minoan-Mycenaean Art
	Ancient Mediterranean
	Europe
	Greece / Crete
	36.0
	25.0
	2700 BCE – 1100 BCE
	30

	U06
	Mesopotamian Art
	Ancient Near East
	Asia
	Iraq
	33.0
	44.0
	3500 BCE – 539 BCE
	42

	U07
	Persian-Achaemenid Art
	Ancient Near East
	Asia
	Iran
	32.0
	53.0
	550 BCE – 330 BCE
	38

	U08
	Hittite Art
	Ancient Near East
	Asia
	Turkey
	39.0
	35.0
	1600 BCE – 1180 BCE
	28

	U09
	Levant-Canaanite Art
	Ancient Near East
	Asia
	Israel / Palestine
	32.0
	35.0
	3000 BCE – 800 BCE
	25

	U10
	Chinese Shang-Zhou Bronze
	East Asian
	Asia
	China
	35.0
	112.0
	1600 BCE – 256 BCE
	45

	U11
	Chinese Painting Tradition
	East Asian
	Asia
	China
	35.0
	110.0
	220 CE – present
	60

	U12
	Japanese Art
	East Asian
	Asia
	Japan
	35.0
	136.0
	300 BCE – present
	58

	U13
	Korean Art
	East Asian
	Asia
	Korea
	37.0
	127.0
	57 BCE – present
	40

	U14
	Indian Hindu-Buddhist Art
	South Asian
	Asia
	India
	23.0
	79.0
	300 BCE – 1200 CE
	52

	U15
	Gandharan Art
	South Asian
	Asia
	Pakistan / Afghanistan
	34.0
	72.0
	100 BCE – 500 CE
	35

	U16
	Mughal Art
	South Asian
	Asia
	India
	28.0
	77.0
	1526 CE – 1857 CE
	48

	U17
	Khmer-Angkor Art
	Southeast Asian
	Asia
	Cambodia
	13.0
	104.0
	802 CE – 1431 CE
	42

	U18
	Dvaravati-Srivijaya Art
	Southeast Asian
	Asia
	Thailand / Indonesia
	7.0
	100.0
	600 CE – 1300 CE
	28

	U19
	Javanese Art
	Southeast Asian
	Asia
	Indonesia
	-7.0
	110.0
	750 CE – 1600 CE
	32

	U20
	Yoruba-Nok Art
	Sub-Saharan African
	Africa
	Nigeria
	8.0
	4.0
	1000 BCE – present
	30

	U21
	Benin Bronzes
	Sub-Saharan African
	Africa
	Nigeria
	6.0
	6.0
	1200 CE – 1897 CE
	38

	U22
	Ife Art
	Sub-Saharan African
	Africa
	Nigeria
	8.0
	5.0
	1200 CE – 1500 CE
	22

	U23
	Asante Art
	Sub-Saharan African
	Africa
	Ghana
	7.0
	-1.0
	1700 CE – present
	25

	U24
	Ethiopian Christian Art
	Sub-Saharan African
	Africa
	Ethiopia
	9.0
	39.0
	400 CE – present
	30

	U25
	Maya Art
	Pre-Columbian American
	North America
	Mexico / Guatemala
	17.0
	-90.0
	750 BCE – 1697 CE
	48

	U26
	Aztec-Mexica Art
	Pre-Columbian American
	North America
	Mexico
	19.0
	-99.0
	1300 CE – 1521 CE
	35

	U27
	Teotihuacan-Toltec Art
	Pre-Columbian American
	North America
	Mexico
	19.0
	-99.0
	100 BCE – 1200 CE
	32

	U28
	Andean-Inca Art
	Pre-Columbian American
	South America
	Peru
	-13.0
	-72.0
	1200 CE – 1533 CE
	38

	U29
	Olmec Art
	Pre-Columbian American
	North America
	Mexico
	18.0
	-95.0
	1500 BCE – 400 BCE
	25

	U30
	Nazca Art
	Pre-Columbian American
	South America
	Peru
	-15.0
	-75.0
	200 BCE – 800 CE
	22

	U31
	Aboriginal Australian Art
	Indigenous Oceanic
	Oceania
	Australia
	-25.0
	135.0
	40000 BCE – present
	28

	U32
	Maori Art
	Indigenous Oceanic
	Oceania
	New Zealand
	-38.0
	176.0
	1250 CE – present
	30

	U33
	Polynesian Art
	Indigenous Oceanic
	Oceania
	Polynesia
	-17.0
	-150.0
	1000 BCE – present
	25

	U34
	Melanesian Art
	Indigenous Oceanic
	Oceania
	Solomon Islands / Vanuatu
	-8.0
	159.0
	1500 BCE – present
	22

	U35
	Early Islamic Caliphate
	Islamic
	Asia
	Saudi Arabia / Iraq
	24.0
	45.0
	622 CE – 1258 CE
	35

	U36
	Persian Islamic Art
	Islamic
	Asia
	Iran
	33.0
	53.0
	651 CE – 1736 CE
	45

	U37
	Ottoman Art
	Islamic
	Europe / Asia
	Turkey
	39.0
	35.0
	1299 CE – 1922 CE
	48

	U38
	Mughal Islamic Art
	Islamic
	Asia
	India
	28.0
	77.0
	1526 CE – 1857 CE
	42

	U39
	Romanesque-Gothic Art
	Medieval European
	Europe
	France / Germany
	47.0
	2.0
	1000 CE – 1500 CE
	50

	U40
	Insular Celtic Art
	Medieval European
	Europe
	Ireland / UK
	53.0
	-6.0
	500 CE – 1000 CE
	32

	U41
	Byzantine Medieval Art
	Medieval European
	Europe / Asia
	Turkey
	41.0
	29.0
	330 CE – 1453 CE
	45

	U42
	Italian Renaissance Art
	Early Modern European
	Europe
	Italy
	43.0
	12.0
	1400 CE – 1600 CE
	55

	U43
	Northern Renaissance Art
	Early Modern European
	Europe
	Netherlands
	51.0
	4.0
	1400 CE – 1600 CE
	48

	U44
	Baroque Art
	Early Modern European
	Europe
	Italy / Spain
	42.0
	5.0
	1600 CE – 1750 CE
	52

	U45
	Rococo-Neoclassicism
	Early Modern European
	Europe
	France
	49.0
	2.0
	1720 CE – 1830 CE
	40

	U46
	Modern European Art
	Modern Western
	Europe
	France / Germany
	48.0
	2.0
	1860 CE – 1945 CE
	55

	U47
	American Modern Art
	Modern Western
	North America
	USA
	41.0
	-74.0
	1900 CE – present
	58

	U48
	Impressionism-Post-Impressionism
	Modern Western
	Europe
	France
	49.0
	2.0
	1860 CE – 1900 CE
	48

	U49
	Byzantine Icon Painting
	Byzantine & Eastern Christian
	Europe / Asia
	Turkey / Greece
	41.0
	29.0
	330 CE – 1453 CE
	38

	U50
	Russian Icon Painting
	Byzantine & Eastern Christian
	Europe / Asia
	Russia
	56.0
	38.0
	988 CE – 1700 CE
	35

	U51
	Georgian Christian Art
	Byzantine & Eastern Christian
	Asia
	Georgia
	42.0
	44.0
	300 CE – 1500 CE
	22

	U52
	Scythian-Siberian Art
	Central & North Asian
	Europe / Asia
	Russia / Kazakhstan
	50.0
	70.0
	900 BCE – 200 BCE
	25

	U53
	Mongol Art
	Central & North Asian
	Asia
	Mongolia
	47.0
	107.0
	1206 CE – 1368 CE
	20
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Table S8. Effect Size Metrics for High- vs. Low-Relatedness Dyad Separation. X = GW distance (smaller = more similar). High-relatedness dyads (expert score > median 1.5, n=689) have significantly smaller GW distances than low-relatedness dyads (n=689). Cliff's δ is defined as , where positive δ indicates high-relatedness dyads have smaller distances.
	Model
	Cliff's δ
	95% CI (δ)
	AUC
	
	Median GW (High vs Low)

	CLIP
	0.919
	[0.901, 0.934]
	0.960
	−0.919
	0.19 vs 0.48

	DINOv2
	0.837
	[0.812, 0.860]
	0.918
	−0.837
	0.22 vs 0.46

	MAE
	0.898
	[0.879, 0.915]
	0.949
	−0.898
	0.21 vs 0.45

	ResNet-50
	0.877
	[0.856, 0.896]
	0.939
	−0.877
	0.23 vs 0.47

	SD v1.4 VAE
	0.898
	[0.879, 0.915]
	0.949
	−0.898
	0.20 vs 0.44

	SDXL VAE
	0.893
	[0.873, 0.911]
	0.947
	−0.893
	0.20 vs 0.45
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