A. Qualitative Examples

Table 1. The attention map visualization of the ViT-L/16 models trained on different scales of data. Images are selected to represent
cultures in Western-centric countries and countries where low-resource languages are spoken.

Concept Image 1B 10B 100B

Street (New York) !

Pub (London) >

Bison (Yellowstone) *

Igorot Dance (Igorot) *

Kathputli Kala Chitra (Hindi) °

Igloo (Inuit) °

By Terabass, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=134418052

2By Ricardalovesmonuments - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=122810839

3Source:  Yellowstone National Park, https://www.yellowstonenationalparklodges.com/connect/yellowstone-hot-spot/yellowstone-where-the-bison-
roam/

4Source: Itogon, https://itogon.wordpress.com/2012/04/26/book-goes-to-heart-of-igorot-people/

5Source: The Better India, https:/thebetterindia.com/57220/journey-indian-handicraft-landscape/

%Drawn by unknown artist based on sketches by C.F. Hall and photographed from the book by User:Finetooth - Arctic Researches and Life Among the
Esquimaux: Being the Narrative of an Expedition in Search of Sir John Franklin in the Years 1860, 1861, and 1862 by Charles Francis Hall (1865), New
York: Harper and Brothers., Public Domain, https://commons.wikimedia.org/w/index.php?curid=3648025



Concept Image

Pohela Boishakh (Bengali) /

7Source: EyeNews, https://www.eyenews.news/english/Today-is-Pahela-Baishakh-the-first-day-of-Bengal-1430/757



B. Scaling Law

Table 2. Evaluations and scaling laws on Western-centric benchmarks, where scaling from 10B to 100B examples shows limited benefits.

Model Metric (err%) Value @ 100B ex Scaling Laws
exponent limit
1B 10B 100B 1B 10B 100B ‘ 1B 10B 100B
Zero-shot classification
ImageNet 412 394 39.0 -0.58 -0.97 -0.65 40.1 38.5 37.9
B CIFAR100 36.6 35.9 36.8 -0.26 -0.23 -0.24 33.8 325 33.7
Pet 25.4 237 22.3 -0.43 -0.45 -0.37 22.3 21.7 18.4
ImageNet 31.2 29.7 28.5 -0.92 -0.91 -0.82 30.7 29.0 27.1
L CIFAR100 25.0 23.8 234 -0.26 -0.32 -0.43 22.7 20.7 21.1
Pet 14.4 125 9.5 -0.61 -0.57 -0.51 12.3 9.6 7.0
ImageNet 29.6 25.6 24.9 -0.36 -0.64 -0.52 26.7 24.5 233
H CIFAR100 235 19.8 214 -0.25 -0.36 -0.29 20.6 18.0 17.6
Pet 10.3 7.5 2 -0.45 -0.42 -0.50 8.1 53 4.6
Retrieval @1
COCO 2T@1 56.5 51.6 534 -0.24 -0.49 -0.30 52.4 49.9 50.7
B COCO T21@1 70.9 68.8 70.0 -0.34 -0.39 -0.69 69.6 67.1 69.5
Flickr 2T@1 24.2 212 21.1 -0.24 -0.34 -0.23 21.5 18.1 17.0
Flickr T2I@1 43.1 40.3 40.4 -0.32 -0.42 -0.30 40.9 375 36.7
COCO 2T@1 49.7 47.2 45.3 -0.24 -0.41 -0.30 45.8 44.7 429
L COCO T21@1 68.2 64.3 62.5 -0.19 -0.42 -0.41 64.2 62.6 60.5
Flickr 2T@1 20.4 15.5 16.6 -0.21 -0.45 -0.21 16.5 14.1 134
Flickr T2I@1 39.9 32.3 325 -0.10 -0.42 -0.42 34.6 30.7 30.7
COCO 2T@1 48.6 42.0 425 -0.21 -0.62 -0.47 44.6 40.3 40.6
H COCO T21@1 64.9 60.3 59.3 -0.30 -0.55 -0.43 62.8 58.9 573
Flickr 2T@1 16.8 13.5 139 -0.23 -0.40 -0.23 12.2 114 11.3
Flickr T2I@1 343 28.5 28.0 -0.23 -0.56 -0.46 29.6 26.8 25.9
10-shot
Imagenet 46.6 45.6 44.7 -0.82 -0.61 -0.49 46.2 44.4 433
Birds 53.8 53.5 53.9 -0.34 -0.40 -0.51 51.5 51.6 52.8
Caltech 8.4 8.3 8.2 -0.30 -0.24 -0.23 7.1 7.2 6.8
B Cars 18.3 16.8 17.6 -0.63 -0.68 -0.60 17.1 15.5 16.3
CIFAR100 38.7 38.6 39.0 -0.19 -0.22 -0.20 352 34.9 359
Colorectal 26.5 29.2 27.0 -0.02 -0.06 -0.16 20.2 22.6 244
Pet 229 232 22.1 -1.77 -0.62 -0.77 21.6 213 20.6
DTD 29.7 30.9 30.9 -0.28 -0.24 -0.19 279 28.3 27.2
Imagenet 35.1 35.0 33.7 -0.67 -0.68 -0.63 34.1 34.0 325
Birds 44.0 45.3 44.3 -0.51 -0.43 -0.51 42.1 432 42.7
Caltech 6.4 7.4 7.5 -0.43 -0.17 -0.18 59 4.8 4.8
L Cars 11.1 113 115 -0.54 -0.49 -0.41 10.1 9.7 9.9
CIFAR100 27.5 26.7 25.5 -0.24 -0.29 -0.41 24.0 237 229
Colorectal 24.0 23.5 22.6 -0.18 -0.20 -0.27 18.8 20.2 20.5
Pet 123 12.5 11.8 -0.70 -0.65 -0.53 113 114 10.3
DTD 28.5 27.1 279 -0.22 -0.25 -0.23 252 25.1 25.5
Imagenet 324 29.8 29.3 -0.41 -0.73 -0.79 30.3 29.0 28.3
Birds 41.6 39.1 36.3 -0.67 -0.52 -0.47 40.6 374 33.9
Caltech 5.7 6.0 8.9 -0.21 -0.08 -0.11 43 3.7 4.6
H Cars 11.3 10.3 9.6 -0.27 -0.88 -0.44 9.1 10.1 8.3
CIFAR100 25.8 23.8 242 -0.22 -0.25 -0.24 21.4 21.1 19.7
Colorectal 25.2 26.2 259 -0.22 -0.20 -0.15 19.7 17.9 20.7
Pet 10.8 9.1 8.7 -0.92 -0.48 -0.46 10.3 7.6 6.5
DTD 29.2 26.1 26.8 -0.16 -0.23 -0.23 25.0 23.8 24.8




Table 3. Evaluations and scaling laws on culture diversity benchmarks, where scaling from 10B to 100B examples shows larger benefits.
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Model Metric (err %) Value @ 100B ex Scaling Laws
exponent limit
1B 10B 100B 1B 10B 100B \ 1B 10B 100B
10-shot Geolocalization
Dollar Street 71.7 75.8 72.1 -0.38 -0.36 -0.37 76.3 73.7 70.2
GeoDE-Country 72.8 1.5 714 -0.35 -0.31 -0.37 70.8 69.6 68.9
GeoDE-Region 61.1 60.8 59.2 -0.26 -0.22 -0.29 58.8 57.0 57.3
Dollar Street 63.6 64.1 58.3 -1.09 -0.38 -0.94 63.2 60.1 57.5
GeoDE-Country 61.9 62.3 57.8 -0.40 -0.30 -1.11 58.8 58.0 56.6
GeoDE-Region 542 53.6 48.3 -0.15 -0.16 -0.39 49.9 46.9 46.3
Dollar Street 64.6 59.1 53.7 -0.30 -0.56 -0.64 61.0 56.4 52.5
GeoDE-Country 56.9 50.2 47.6 -0.23 -0.78 -0.62 522 494 46.1
GeoDE-Region 54.6 47.6 44.7 0.00 -0.38 -0.31 50.1 45.3 41.0
Zero-shot classification
Dollar Street 52.0 51.9 51.6 -0.38 -0.25 -0.28 50.4 49.7 49.7
GeoDE 7.8 83 8.7 -0.24 -0.26 -0.25 6.1 6.7 54
GLDv2 65.0 61.0 594 -0.46 -0.72 -0.51 61.6 59.3 56.8
Dollar Street 50.2 48.1 49.0 -0.22 -0.35 -0.17 46.9 46.2 46.2
GeoDE 6.0 59 4.9 -0.29 -0.17 -0.25 4.7 4.3 33
GLDv2 50.4 46.4 45.7 -0.53 -0.93 -0.89 48.5 44.8 44.1
Dollar Street 50.0 48. 474 -0.15 -0.13 -0.20 439 44.2 44.1
GeoDE 6.0 4.9 4.8 -0.19 -0.22 -0.24 33 33 3.5
GLDv2 48.1 40.1 38.8 -0.52 -1.34 -0.80 46.0 39.0 36.8
C. Association Bias
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Figure 1. Association bias between gender and occupation, evaluated in scaled models and data.



D. Performance Disparity

Table 4. Performance disparity results for various SigLIP models pretrained on 100 billion seen examples of 1B, 10B, and 100B datasets.
Here, disparity corresponds to the maximum gap across subgroups in Dollar Street (by income level) and GeoDE (by geographic region).
Pretraining on 100B examples tends to improve disparity overall.

Model  Data Scale \ Performance per Subgroup Disparity
0-shot Dollar Street
| 0-200 200-685 685-1998 >1998 |
B 1B 29.4 439 56.5 62.0 325
B 10B 31.6 44.0 55.4 61.5 29.9
B 100B 32.0 44.3 56.3 61.0 29.0
L 1B 33.7 44.7 57.3 63.4 29.7
L 10B 35.7 47.8 58.7 65.5 29.8
L 100B 33.7 46.6 59.5 64.1 30.4
H 1B 323 449 58.4 64.5 322
H 10B 339 46.3 58.6 66.9 33.0
H 100B 34.1 48.2 62.2 66.1 321
0-shot GeoDE
\ Africa Americas East-Asia Europe South-East Asia West Asia \
B 1B 89.4 92.1 91.8 94.1 92.5 93.4 4.7
B 10B 88.4 91.8 91.4 94.0 92.2 93.0 5.5
B 100B 88.8 91.4 91.0 93.3 91.7 92.2 44
L 1B 92.0 94.0 94.0 95.2 942 94.9 32
L 10B 91.8 94.4 94.0 95.8 94.2 94.7 4.0
L 100B 93.5 95.1 95.4 96.2 95.0 95.8 2.8
H 1B 91.5 94.4 94.7 95.2 94.1 94.5 3.6
H 10B 93.4 95.4 95.0 96.5 95.1 95.6 3.0
H 100B 93.6 95.1 95.3 96.3 95.2 95.8 2.7




E. Evaluations of Data Scaling

Table 5. Detailed evaluation results of ViT-B/L/H models on 1/10/100 billion scale datasets. All metrics are measured by error rate, with
the exception of “Representation Bias”, which is measured by disparity.

| | ViT-B/16 | ViT-L/16 | ViT-H/14
Metric | Category | 1B 10B  100B | 1B 10B 100B | 1B 10B 100B
ImageNet 0-shot Classification 41.21 3935  39.04 | 31.23 2970 2849 | 29.60 25.60  24.90
Cifar100 0-shot Classification 36.62 3587 36.80 | 25.02 2375 2336 | 23.49 1979 2142
Pet 0-shot Classification 2540 2371 2227 1436 1246 9.46 10.33 7.47 7.17
ImageNet 10-shot Classification 46.65 4563 4474 | 3511 3495 3371 3244 29776 29.34
Cifar100 10-shot Classification 38.73  38.63  39.02 | 27.50 26,70 2549 | 25776 23779 2421
Pet 10-shot Classification 2295 2319 22.08 12.32 12.48 11.80 10.85 9.13 8.67
Bird 10-shot Classification 53.80 5347 5390 | 4405 4525 4429 | 41.65 39.13  36.31
Caltech 10-shot Classification Western 8.37 8.33 8.23 6.41 7.40 7.53 5.70 6.02 8.93
Cars 10-shot Classification 1829 1679  17.60 11.14 1133 1147 11.32 1030 9.60
Colorectal Histology 10-shot Classification 26.53 29.23 27.00 24.00 23,53 2257 25.17  26.17 25.87
DTD 10-shot Classification 29.73  30.85 3090 | 28.46  27.07 2793 | 2920 26.12  26.76
COCO Image-Text 0-shot Retrieval 5646  51.62 5344 | 49.70 47.18 4528 | 48.62 42.04 4248
COCO Text-Image 0-shot Retrieval 7090 68.84  70.01 68.16 6432 6251 64.86 6032  59.29
Flickr Image-Text O-shot Retrieval 2420 2120  21.10 | 2040 1550  16.60 16.80 1350  13.90
Flickr Text-Image 0-shot Retrieval 43.12 4026 4042 | 3994 3232 3252 | 3426 2846  28.00
Dollar Street 0-shot Classification 52.04 51.88 51.60 | 5023 48.10 49.03 | 50.00 48.58  47.35
Dollar Street 10-shot Classification 77.69 7581 7212 | 63.56 6409 5829 | 64.60 59.10 53.69
GeoDE 0-shot Classification Culture 7.85 8.27 8.65 6.01 5.90 4.88 5.99 4.87 4.81
GeoDE (country) 10-shot Classification 72.75 7147  71.36 61.94 6231 57.85 56.94 5022  47.55
GeoDE (region) 10-shot Classification 61.09 60.80 59.18 | 54.21 5359 4829 | 5456  47.63  44.68
GLDv2 0-shot Classification 65.05 6096 5940 | 50.39 4637 4572 | 48.05 40.08  38.78
Representation Bias 33.15 3454 3521 38.18 3635 3551 36.76 3501  36.61
Income 0-200 Classification 70.57 6843 6797 | 6630 6435 6630 | 67.69  66.11 65.92
Income 200-285 Classification 56.07 5598 5570 | 5533  52.18 5338 | 55.14 53.66 51.81
Income 285-685 Classification 4345 4457 4373 | 4271 4132 4048 | 41.60 4141 3779
Income >1998 Classification 38.05 3851 3898 | 36,56 3451 3591 3553 3312  33.86
GeoDE: Africa 10.58 1156  11.15 7.99 8.24 6.55 8.46 6.56 6.40
GeoDE: Americas Fairness 7.94 8.16 8.58 6.03 5.57 4.92 5.60 4.57 4.86
GeoDE: EastAsia 8.15 8.57 8.99 5.98 5.96 4.56 5.30 5.01 4.68
GeoDE: Europe 5.92 6.02 6.75 4.81 4.20 3.75 4.83 3.53 3.75
GeoDE: SouthEastAsia 7.51 7.81 8.26 5.78 5.78 5.02 5.86 4.89 4.76
GeoDE: WestAsia 6.57 7.01 7.85 5.11 5.30 4.19 5.50 4.42 4.19
Perceived Gender 9.05 8.34 8.11 5.25 6.06 4.97 5.53 4.59 4.60
Perceived Race 41.44 4052 46.87 | 4457 4688  46.04 | 4547 4567 49.84
XM3600 Image-Text: Arabic 61.78 5342 5336 | 53.58 45.00 4456 | 5225 41.64  41.00
XM3600 Image-Text: Bengali 95.69  80.64 77.06 | 90.81 66.36  63.75 88.17 6122  56.69
XM3600 Image-Text: Czech 60.78  51.89  50.83 | 52.31 4381 4222 | 4994  40.11 39.44
XM3600 Image-Text: Danish 5558 4539 4575 | 4508 3506 31.00 | 43.03 2992 2875
XM3600 Image-Text: German 3947 3153 31.78 | 30.61 2428 2403 | 29.17 22775 21.89
XM3600 Image-Text: Greek 7436  63.00 61.86 | 67.86 53.64 50.14 | 65.67 49.50 47.33
XM3600 Image-Text: English 56.53 5503 5550 | 54.14 5242  51.67 | 5322 5142 49.64
XM3600 Image-Text: Spanish 49.17 4294 4422 | 4156 3844 35381 40.03 3389  34.28
XM3600 Image-Text: Persian 5894  51.17 51.58 | 49.64 3897  40.17 | 46.61 3372  34.06
XM3600 Image-Text: Finnish 70.64  53.83  53.61 59.25 4267  39.06 | 57.39 3483  32.86
XM3600 Image-Text: Filipino Multilin 87.86 82.06 81.92 | 8272 7286 7136 | 8131 66.14  63.03
XM3600 Image-Text: French €| 4708 3892 39.06 | 39.08 3178 2992 | 3658 2853 28.19
XM3600 Image-Text: Hindi 83.53 7478 7239 | 77.67 6567 6347 | 7692 62.33  60.64
XM3600 Image-Text: Croatian 64.53 5328 51.33 | 53.08 3794 3578 | 47.81 3244 3044
XM3600 Image-Text: Hungarian 6450 49.06 4753 | 53.81 38.64 3442 | 5122 32.67 30.36
XM3600 Image-Text: Indonesian 4481  38.14 37.08 | 35.83 2847 2853 | 3339 2486 2533
XM3600 Image-Text: Italian 48.58  41.00 40.86 | 3842 3333 3097 | 3647 29.64 28.89
XM3600 Image-Text: Hebrew 67.06 5028  49.86 | 56.75 39.44 3572 | 52.03 33.86 30.81
XM3600 Image-Text: Japanese 6736  55.67 5542 | 59.00 4542 4497 | 5847 4222 3794
XM3600 Image-Text: Korean 58.64 49.61 4953 | 50.75 4033 3831 | 46.81 3539  35.08
XM3600 Image-Text: Maori 99.61 99.50  99.42 99.58 9922 99.25 99.31 98.92  99.17
XM3600 Image-Text: Dutch 5397 4747 4878 | 47.11  41.14 3839 | 4456 38.06 37.44
XM3600 Image-Text: Norwegian 56.56 4678  47.89 | 4533  36.11 3428 | 4339 31.81 30.19
XM3600 Image-Text: Polish 5397 4489 4422 | 4597 3550 3411 | 41.75 33.00 31.06
XM3600 Image-Text: Portuguese 51.03 4419 4439 | 4333 36.03 3456 | 41.14 32.69 32.28
XM3600 Image-Text: Quechua 9553  94.08 9389 | 94.64 9353 9392 | 9458  93.06 92.78
XM3600 Image-Text: Romanian 64.56  51.39 52,03 | 52.19 3831 3539 | 4792 3236  30.11
XM3600 Image-Text: Russian 51.56 4236 4228 | 4278 3514 3322 | 41.19 3197 3031
XM3600 Image-Text: Swedish 54.03 4425 4569 | 4450 3494 3478 | 4069 31.14  30.78
XM3600 Image-Text: Swahili 92.14  88.17  88.72 | 89.94 8133 7947 | 8892 76.86 74.14
XM3600 Image-Text: Telugu 98.06 87.08 80.53 | 96.08 76.67 69.69 | 9636  73.08  65.31
XM3600 Image-Text: Thai 7933  68.67 6747 | 72.61 59.47 58.86 | 71.25 5686  52.78



XM3600 Image-Text: Turkish 60.33  50.03 50.06 | 52.78 40.72 39.72 | 4856  36.56  34.94
XM3600 Image-Text: Ukrainian 6239 5225 4978 | 5519 4125 37.83 | 5275 3694 3325
XM3600 Image-Text: Vietnamese 5431 4533 4522 | 43.19 3400 3244 | 4075 29.06  29.08
XM3600 Image-Text: Chinese 63.92 51.08 51.19 | 53.67 4247 4250 | 54.17 40.53 3842
XM3600 Text-Image: Arabic 7377 6779 6849 | 6749 59.74 59.86 | 65.87 5622 5491
XM3600 Text-Image: Bengali 97.19  89.25 89.53 | 95.17 79.72 7131 | 9422 7636 7242
XM3600 Text-Image: Czech 71.81 6449 6548 | 6552 5857 5818 | 63.59 5579  55.07
XM3600 Text-Image: Danish 6823 5997  61.73 | 60.01 51.18 4950 | 56.72  46.53 4546
XM3600 Text-Image: German 55.15 47.80 49.18 | 4585 39.88 39.75 | 4380 36.56  36.99
XM3600 Text-Image: Greek 82.61 7569 7571 | 7796  69.11 6735 | 7568 6545 64.10
XM3600 Text-Image: English 6232 5941 60.78 | 5897 57.57 5632 | 58.15 5640 5582
XM3600 Text-Image: Spanish 5735 5274 5549 | 52.64 49.06 4831 | 5124 4727  46.62
XM3600 Text-Image: Persian 71.80 6518 6558 | 62.65 5506 56.09 | 59.79 5293  49.69
XM3600 Text-Image: Finnish 81.00 70.80 6828 | 7296 59.11 5624 | 70.79  51.07 49.35
XM3600 Text-Image: Filipino 93.60 90.28  91.07 | 90.89 8398 8370 | 89.55 80.61  77.92
XM3600 Text-Image: French 56.70  50.23  50.57 | 4833 4331 42.10 | 47.52 4048  39.96
XM3600 Text-Image: Hindi 91.01 8655 86.09 | 87.43  81.38  80.01 8771  79.21 7822
XM3600 Text-Image: Croatian 7552 6753 66.85 | 66.68 5442 5422 | 6321 50.71  48.53
XM3600 Text-Image: Hungarian 7424 6383 6353 | 6649 5373  50.75 | 6426 4831 4572
XM3600 Text-Image: Indonesian 60.08 5290 5396 | 5028  44.05 4397 | 49.27 4145 4081
XM3600 Text-Image: Italian 5790 5151  52.08 | 4796 4280 42.60 | 48.03 40.62  40.34
XM3600 Text-Image: Hebrew 76.50 6476 62.76 | 69.11 5625 54.14 | 65.88 5149  49.99
XM3600 Text-Image: Japanese 76.74 6920 6899 | 69.56 6234 5844 | 69.16 57.06 54.78
XM3600 Text-Image: Korean 7082 64.88 6723 | 6452 56776  56.51 | 61.52 53,57  52.67
XM3600 Text-Image: Maori 99.78  99.78  99.78 | 99.73  99.56  99.62 | 99.75  99.67  99.51
XM3600 Text-Image: Dutch 63.50 59.25 59.05 | 57.41 5202 5148 | 5549 49.88  49.10
XM3600 Text-Image: Norwegian 7036 63.58  63.44 | 61.54 5381 5299 | 60.04 49.16 4820
XM3600 Text-Image: Polish 63.73 5739 5771 56.06 4792  47.09 | 5328 45.05 4449
XM3600 Text-Image: Portuguese 62.16 57.16 5793 | 5454 4948 4872 | 5244 4748  46.64
XM3600 Text-Image: Quechua 9846 9794 9785 | 97.88 98.14 98.04 | 98.18 98.28  98.26
XM3600 Text-Image: Romanian 7448 6548  65.11 | 6520 5405 5241 | 61.69 4877  47.09
XM3600 Text-Image: Russian 61.65 5383  54.17 | 5347 4758 4536 | 51.60 4358  43.08
XM3600 Text-Image: Swedish 66.11  59.05 6050 | 58.78 50.72 51.82 | 5534 47.66 4793
XM3600 Text-Image: Swahili 9630  94.01 9473 | 9455 90.09 89.57 | 9385 8747  85.67
XM3600 Text-Image: Telugu 98.76  92.69 9040 | 97.76  87.47  83.03 | 98.18 8444  79.57
XM3600 Text-Image: Thai 86.81 80.38  79.47 | 81.83 7460 73.67 | 8221 7331  69.67
XM3600 Text-Image: Turkish 7231 6524  65.17 | 6521 5512 5670 | 6235 5359  52.19
XM3600 Text-Image: Ukrainian 75.01  66.08 6535 | 68.84 5774 5532 | 66.07 54.18 50.84
XM3600 Text-Image: Vietnamese 7038 64.82 64.64 | 61.84 5400 5339 | 5846 5029 4876
XM3600 Text-Image: Chinese 7398 6478 6496 | 6487 59.03 5733 | 6525 56.15 = 56.68
Average Western 0-shot Classification 3441 3298 3270 23.54 2197 2044 21.14 17.62 17.83
Average Western 10-shot Classification Western 30.63 30.77 3043 23.62 2359  23.10 22776 21.30  21.21
Average Western 0-shot Retrieval 48.67 4548 4624 | 4455 3983 3923 | 41.13  36.08 3592
Average Western Classification 31.66 3137  31.05 23.60  23.15 22.37 2232 2030  20.29
Average Dollar Street Classification 64.87 6385 61.86 | 56.89 56.09 53.66 | 57.30 53.84  50.52

Average GeoDE Classification

Average Income Classification 52.03 51.87  51.59 5022  48.09  49.02 | 49.99 4857 4735
Average Geographic Classification Fairness 7.78 8.19 8.59 5.95 5.84 4.83 592 4.83 4.77
Average Demography Classification 2524 2443 27.49 2491 2647 2550 25.50  25.13 27.22
Average Multiling: Low-Resource Lang Multiling ‘ 9122 8427 83.16 | 87.73 77.14 7501 86.58  73.69  70.93
Average Multiling: High-Resource Lang 63.66 5542 55.53 55.54  46.75 45.43 53.38  43.11 41.81
Average Western 3620 3513 35.10 | 29.19 27.60 2687 | 27.34 2451 2446

Average Culture 56.08 5487  53.72 | 47.72 4672 4401 | 46.69 41.75  39.48

Average Fairness 2544 2546  26.08 | 23.87 2336 23.01 23.88 2280  22.70

Average Multiling 6523  56.09  55.61 5752 4723 4540 | 5538 4333  41.63




F. Evaluations of Transferability to Generative Models

The downstream tasks in Table 6 are categorized as the following groups and reported in Table ??:

1.

2.

3.
4.

Semantics: “COCOcap”, “NoCaps”, “COCO-35L (en)”, “XM3600 (en)”, “OKVQA”, “AOKVQA-MC (val)”’, “AOKVQA-DA (val)”, “GQA”,
“NLVR2”, “MARVL (avg5)”, “VizWizVQA (val)”, “TallyQA (simple)”, “TallyQA (complex)”, “CountBenchQA”, “RefCOCO (testA)”, “RefCOCO
(testB)”, “RefCOCO+ (testA)”, “RefCOCO+ (testB)”, “RefCOCOg (test)”

OCR: “DocVQA (val)”, “OCR-VQA”, “ChartQA (avg)”, “ChartQA (human)”, “ChartQA (aug)”, “SciCap”, “AI2D”, “ScienceQA”, “InfoVQA (val)”,
“TextCaps”, “TextVQA (val)”, “ST-VQA (val)”, “Screen2Words”, “WidgetCap”

Multilinguality: “xGQA (avg8)”, “XM3600 (avg36)”, “COCO-35L (avg35)”

Remote Sensing: “RSVQA-Ir”, “RSVQA-hr (test)”, “RSVQA-hr (test2)”

Table 6. Detailed evaluation results of the transferability of contrastively trained vision models (ViT-L/16) to generative vision-language
models (PaliGemma), with both frozen and unfrozen setups. Task-specific Numbers are reported for vision models trained on 1 billion, 10
billion and 100 billion raw data respectively, using PaliGemma'’s default fine-tuning configuration.

‘ Frozen ViT ‘ Unfrozen ViT
Metric | 1BData 10BData  100B Data | 1BData 10BData  100B Data
COCOcap 134.6 132.9 134.4 135.0 132.1 134.0
NoCaps 114.1 110.5 112.8 113.4 111.4 1133
COCO-35L (avg35s) 107.6 105.9 108.0 107.7 106.8 107.8
COCO-35L (avg34) 106.9 105.2 107.3 107.0 106.0 107.1
COCO-35L (en) 130.6 1304 133.4 1324 1325 1334
XM3600 (en) 75.5 74.9 75.2 753 75.4 76.0
XM3600 (avg36) 379 36.9 38.0 37.7 37.5 38.0
Screen2Words 108.9 107.5 109.9 105.0 105.3 105.5
TextCaps 86.5 79.3 93.2 87.6 81.8 83.8
SciCap 149.7 146.9 150.0 146.1 144.6 147.1
WidgetCap 120.1 109.6 117.9 1133 108.4 114.9
VQAV2 (minival) 79.4 78.8 79.8 79.2 78.6 78.6
OKVQA 60.4 59.6 59.7 59.6 59.7 59.9
AOKVQA-MC (val) 74.2 72.7 73.0 73.0 72.7 74.2
AOKVQA-DA (val) 58.5 56.8 57.3 59.1 57.7 579
GQA 63.4 63.5 63.6 63.8 63.0 63.5
NLVR2 87.5 86.7 87.2 86.4 86.4 87.0
MARVL (avg5) 76.7 76.2 76.6 76.3 76.8 71.0
AI2D 69.8 70.0 70.6 68.2 68.5 68.6
ScienceQA 95.4 94.9 94.4 94.5 92.9 94.7
RSVQA-Ir 93.0 924 92.3 93.6 92.8 93.0
RSVQA-hr (test) 92.5 92.5 92.7 92.6 92.6 92.6
RSVQA-hr (test2) 90.4 90.4 90.5 90.5 90.4 90.6
ChartQA (avg) 45.1 43.6 45.0 41.4 403 42.5
ChartQA (human) 31.8 31.8 32.6 29.8 28.3 30.5
ChartQA (aug) 58.5 554 574 53.0 523 54.5
VizWizVQA (val) 72.3 71.2 72.8 72.0 71.6 71.9
TallyQA (simple) 76.6 75.7 759 76.6 75.7 76.9
TallyQA (complex) 65.0 65 65.5 65.4 64.5 65.3
CountBenchQA 68.2 69.0 67.3 60.6 61.2 63.7
OCR-VQA 68.3 67.5 68.2 66.9 66.0 67.1
TextVQA (val) 44.5 41.4 44.7 41.2 404 41.2
DocVQA (val) 25.0 235 25.8 234 21.7 23.1
InfoVQA (val) 22.3 222 23 214 22.0 22.1
ST-VQA (val) 46.6 42.8 46.7 43.5 40.1 43.2
xGQA (avg8) 55.2 55.2 55 55.6 54.5 54.8
xGQA (avg7) 54.1 54.0 53.8 545 533 53.6
RefCOCO (testA) 67.4 67.5 67.9 64.5 64.2 65.1
RefCOCO (testB) 62.7 62.0 63.8 60.2 59.6 60.9
RefCOCO+ (testA) 63 62.7 63.5 60.2 59.9 60.3
RefCOCO+ (testB) 55.6 549 56.2 532 525 533
RefCOCOg (test) 59.1 58.9 60 56.5 56.1 572
Avg Semantics 77.1 76.4 772 76.0 75.4 76.4
Avg OCR 69.5 66.9 70.0 66.8 65.2 67.0
Avg Multilinguality 66.9 66.0 67.0 67.0 66.3 66.9
Avg Remote Sensing 92.0 91.8 91.8 92.3 91.9 92.1
Avg 75.1 73.7 753 73.6 72.7 73.9




G. Evaluations of Data Quality Filtering

Table 7. Detailed evaluation results of data quality filtering on ViT-L/16 models. All evaluations are conducted on datasets of 5 billion
image-text pairs and across different number of seen examples. All metrics are measured by error rate, with the exception of “Representa-
tion Bias”, which is measured by disparity.

Metric | Filter | 1B 58 10B  20B  30B

ImageNet 0-shot Classification Baseline (en) | 34.67 28.17 26.68 26.15 24.32
CLIP filtered | 31.18 26.76 25.14 2439 23.90
Other filtered | 34.50 29.52 28.13 26.70 26.45

Cifar100 0-shot Classification Baseline (en) | 33.05 26.08 2437 2452 2399
CLIP filtered | 31.69 2696 2537 24.68 25.76
Other filtered | 36.07 3527 2995 3258 30.78

Pet 0-shot Classification Baseline (en) 17.25 1199 11.69 9.13 8.72
CLIP filtered | 13.68  10.49 8.78 8.59 8.23
Other filtered | 14.04 9.62 8.99 7.28 6.62

ImageNet 10-shot Classification Baseline (en) | 42.41 3525 33.17 33.17 30.68
CLIP filtered | 38.57 32.53 30.60 29.20 28.72
Other filtered | 38.32 32.32 3042 29.05 2846

Cifar100 10-shot Classification Baseline (en) | 36.61 30.02 27.39 27.23 26.82
CLIP filtered | 32.83 2844 28.04 2620 27.40
Other filtered | 3530 35.56 31.18 3226 31.79

Pet 10-shot Classification Baseline (en) | 22.95 16.93 1532 1526 11.72
CLIP filtered 17.31  11.72 1044 8.97 8.83
Other filtered | 14.15  10.38 9.08 7.63 7.52

Bird 10-shot Classification Baseline (en) | 41.18 31.69 2991 29.60 27.37
CLIP filtered | 32.38 2520 23.85 2221 2195
Other filtered | 34.57 27.01 2630 24.65 23.73

Caltech 10-shot Classification Baseline (en) 10.45 9.94 9.34 9.63 9.60
CLIP filtered | 11.18 10.68 1044 10.50 10.50
Other filtered 8.97 9.25 9.01 8.30 9.06

Cars 10-shot Classification Baseline (en) 16.47 11.03 10.16  10.05 8.94
CLIP filtered 13.07 9.70 8.89 7.75 8.01
Other filtered | 16.84 13.07 12.52 1130 11.30

Colorectal Histology 10-shot Classification | Baseline (en) | 27.80 27.17 24.77 27.03 2533
CLIP filtered | 2597 2290 20.80 24.23 27.13
Other filtered | 24.53 2470 2547 27.10 26.53

DTD 10-shot Classification Baseline (en) | 31.12 2691 26.33 2697 26.86
CLIP filtered | 29.20 25.69 2537 23.51 23.72
Other filtered | 28.09 26.81 24.73 2452 2356

COCO Image-Text 0-shot Retrieval Baseline (en) | 46.80 40.28 3930 39.18 37.04
CLIP filtered | 41.06 36.04 3648 34.84 34.02
Other filtered | 42.92 3832 36.80 3596 36.24

COCO Text-Image 0-shot Retrieval Baseline (en) | 62.26 56.78 54.78 5522  53.20
CLIP filtered | 59.11 5527 5445 53.12 53.03
Other filtered | 60.53 56.01 54.60 53.23 53.27

Flickr Image-Text O-shot Retrieval Baseline (en) 16.70  11.30 1130 11.30 10.90
CLIP filtered | 14.80 9.90 9.70 9.60 8.90
Other filtered | 16.70  13.80 12.60 13.10  12.00

Flickr Text-Image 0-shot Retrieval Baseline (en) | 32.26 24.78 2474 2490 22.66
CLIP filtered | 29.52 2498 2334 22.12 22.02
Other filtered | 32.84 27.18 2648 2482 2432

Dollar Street 0-shot Classification Baseline (en) | 54.67 5044 49.81 4998 49.37
CLIP filtered | 53.71 52.58 51.88 50.63 51.44
Other filtered | 50.23 47.63 47.86 4745 47.08

Dollar Street 10-shot Classification ‘ Baseline (en) ‘ 84.87 79.27 77.18 7621 72.54




CLIP filtered | 88.86 84.59 8473 82.80 82.80
Other filtered | 90.16 89.46 8791 838.72 87.77
GeoDE 0-shot Classification Baseline (en) 8.98 6.48 6.43 6.26 6.23
CLIP filtered 9.64 8.54 8.02 7.42 7.22
Other filtered 9.50 7.69 7.50 7.50 7.53
GeoDE (country) 10-shot Classification Baseline (en) | 84.29 77.28 73.22 7337  68.85
CLIP filtered | 85.82 81.98 80.11 78.08 78.24
Other filtered | 91.37 89.52 88.30 87.65 86.76
GeoDE (region) 10-shot Classification Baseline (en) | 66.67 61.66 57.71 58.77 55.78
CLIP filtered | 70.68 68.16 66.99 64.81 63.68
Other filtered | 75.82 72.39 7295 7213 71.27
GLDv2 0-shot Classification Baseline (en) | 65.50 53.18 50.13 4948 44.16
CLIP filtered | 61.15 5246 49.55 4741 46.37
Other filtered | 80.87 74.06 72.37 7237 70.17
Representation Bias Baseline (en) | 33.89 2822 36.00 33.52 30.96
CLIP filtered 1146 19.14 20.03 26.57 14.05
Other filtered | 39.31 36.44 39.01 40.57 35.51
Income 0-200 Classification Baseline (en) | 71.31 67.22 68.34 67.50 67.04
CLIP filtered | 69.36 69.36 68.71 66.67 67.87
Other filtered | 69.36 67.97 65.65 66.11 66.67
Income 200-285 Classification Baseline (en) | 60.15 55.33 5487 5449 5533
CLIP filtered | 58.48 5746 56.63 5459 56.63
Other filtered | 54.22 50.88 52.64 51.16 51.16
Income 285-685 Classification Baseline (en) | 46.61 4299 41.04 4243 40.76
CLIP filtered | 46.43 4475 4420 4290 4345
Other filtered | 40.95 39.09 39.37 39.37 37.70
Income >1998 Classification Baseline (en) | 40.56 36.19 3498 3544 3433
CLIP filtered | 40.56 38.70 3795 3833 37.77
Other filtered | 36.37 32.56 33.77 33.12 3274
Africa Baseline (en) 11.51 8.19 7.88 7.72 7.85
CLIP filtered 11.00 9.74 9.37 9.28 8.44
Other filtered | 12.04 9.97 9.51 9.85 9.88
Americas Baseline (en) 8.59 6.74 6.15 6.37 6.27
CLIP filtered 9.57 8.60 8.30 7.29 7.16
Other filtered 9.63 7.68 7.32 7.53 7.48
EastAsia Baseline (en) 9.90 7.10 7.37 7.29 6.71
CLIP filtered 10.45 9.34 8.88 7.72 7.67
Other filtered | 10.52 8.92 8.63 8.21 8.48
Europe Baseline (en) 6.75 4.82 5.29 5.01 5.17
CLIP filtered 7.71 6.89 6.52 5.52 6.01
Other filtered 7.29 5.62 5.57 5.45 5.51
SouthEastAsia Baseline (en) 8.69 6.23 6.00 5.77 6.01
CLIP filtered 9.74 8.47 7.40 7.74 7.32
Other filtered 8.89 7.28 747 7.16 7.11
WestAsia Baseline (en) 8.14 5.61 5.64 5.17 5.08
CLIP filtered 9.24 8.16 7.59 6.75 6.52
Other filtered 8.32 6.34 6.17 6.47 6.35
Perceived Gender Baseline (en) 8.41 6.42 5.78 5.98 5.64
CLIP filtered 8.43 7.63 8.08 7.56 6.35
Other filtered | 13.08 10.64 11.13  11.02 9.55
Perceived Race Baseline (en) | 37.87 44.74 4393 4830 4495
CLIP filtered | 33.08 40.63 38.98 41.89 43.04
Other filtered | 53.52 5246 5321 52.83 56.43
Average Western 0-shot Classification Baseline (en) | 28.33 22.08 20.91 19.93  19.01
CLIP filtered | 25.52 2140 19.76 1922 19.30
Other filtered | 28.20 24.81 2236 22.18 21.28




Average Western 10-shot Classification Baseline (en) | 28.62 23.62 22.05 2237 2092
CLIP filtered | 25.06 20.86 19.80 19.07 19.53
Other filtered | 25.10 22.39 21.09 20.60 20.25
Average Western 0-shot Retrieval Baseline (en) | 39.50 33.29 3253 32.65 30.95
CLIP filtered | 36.12  31.55 30.99 29.92 2949
Other filtered | 38.25 33.83 32.62 31.78 31.46
Average Western Classification Baseline (en) | 28.54 2320 21.74 21.70 2040
CLIP filtered | 25.19 21.01 19.79 19.11 1947
Other filtered | 2594 23.05 21.43 21.03 20.53
Average Dollar Street Classification Baseline (en) | 69.77 64.86 63.50 63.09 60.96
CLIP filtered | 71.29 68.58 68.30 66.71 67.12
Other filtered | 70.19  68.55 67.89 68.08 67.42
Average GeoDE Classification Baseline (en) | 53.32 4848 4579 46.13 43.62
CLIP filtered | 55.38 52.89 51.71 50.10 49.71
Other filtered | 58.90 56.54 56.25 5576 55.18
Average Income Classification Baseline (en) | 54.66 50.43 49.81 4997 49.36
CLIP filtered | 53.71 52.57 51.87 50.62 51.43
Other filtered | 50.22 47.62 4786 4744 47.07
Average Geographic Classification Baseline (en) 8.93 6.44 6.39 6.22 6.18
CLIP filtered 9.62 8.53 8.01 7.39 7.19
Other filtered 9.45 7.63 7.44 7.45 747
Average Demography Classification Baseline (en) | 23.14 2558 2486 27.14 2530
CLIP filtered | 20.76  24.13 23.53 2472 2470
Other filtered | 33.30 31.55 32.17 3193 3299
Average Western Baseline (en) | 31.47 25.89 24.62 24.62 2321
CLIP filtered | 28.10 23.82 2278 21.99 22.14
Other filtered | 29.22 2592 2442 2390 2344
Average Culture Diversity Baseline (en) | 60.83 5472 5241 5234 4949
CLIP filtered | 61.64 58.05 56.88 55.19 54.96
Other filtered | 66.33 6346 62.82 62.64 61.76
Average Fairness Baseline (en) | 26.54 2430 2394 2429 23.76
CLIP filtered | 26.17 25.81 2522 2469 24.85
Other filtered | 27.02 2495 25.04 2486 2492




H. Evaluations of Language Rebalancing

Table 8. Detailed evaluation results of the rebalancing of low-resource languages on ViT-L/16 models and datasets of 1/10/100 billion
scales, with 100 billion examples seen in training. All metrics are measured by error rate, with the exception of “Representation Bias”,
which is measured by disparity.

| IBData | 10BData | 100B Data
Metric | Before  After | Before  After | Before — After
ImageNet 0-shot Classification 3123 31.39 29.70  30.47 2849  28.80
Cifar100 0-shot Classification 25.02  24.96 2375  24.04 2336 2351
Pet 0-shot Classification 1436  13.00 1246  12.05 946 11.23
ImageNet 10-shot Classification 35.11  34.94 3495 34.99 33.71  33.89
Cifar100 10-shot Classification 27.50  27.82 26.70  26.50 2549  25.05
Pet 10-shot Classification 12.32 13.71 1248  15.59 11.80 13.46
Bird 10-shot Classification 44.05 4275 4525 45.29 4429  42.89
Caltech 10-shot Classification 6.41 8.09 7.40 8.97 7.53 8.35
Cars 10-shot Classification 11.14 1134 11.33 1154 11.47 1121
Colorectal Histology 10-shot Classification 24.00 25.50 23.53 2443 22.57 28.00
DTD 10-shot Classification 28.46  29.31 27.07  27.39 2793  29.04
COCO Image-Text 0-shot Retrieval 4970  52.92 47.18  50.28 4528 4590
COCO Text-Image 0-shot Retrieval 68.16  67.50 64.32  63.60 62.51  62.16
Flickr Image-Text 0-shot Retrieval 2040 24.30 15.50  20.30 16.60  16.40
Flickr Text-Image 0-shot Retrieval 3994 37.88 3232 32.64 32,52 33.30
Dollar Street 0-shot Classification 5023  51.16 48.10 4942 49.03  49.23
Dollar Street 10-shot Classification 63.56  65.04 64.09 6551 5829  59.42
GeoDE 0-shot Classification 6.01 6.03 5.90 597 4.88 5.42
GeoDE (country) 10-shot Classification 61.94 59.79 62.31 60.52 57.85 53.34
GeoDE (region) 10-shot Classification 54.21 53.99 53.59 53.30 48.29  48.05
GLDv2 0-shot Classification 5039  51.82 46.37 47.73 45772 44.29
Representation Bias 38.18  35.21 36.35 32.61 35.51 3274
Income 0-200 Classification 66.30 67.32 64.35  65.83 66.30  65.37
Income 200-285 Classification 5533 54.22 52.18 5348 53.38  53.20
Income 285-685 Classification 42771 4475 4132 42.80 40.48  40.76
Income >1998 Classification 36.56  38.33 3451 3553 3591 3758
Africa 7.99 8.34 8.24 7.81 6.55 7.46
Americas 6.03 5.51 5.57 5.84 4.92 5.20
EastAsia 5.98 6.07 5.96 5.90 4.56 5.27
Europe 4.81 4.41 4.20 423 3.75 4.00
SouthEastAsia 5.78 6.21 5.78 6.15 5.02 5.50
WestAsia 5.11 5.30 5.30 5.67 4.19 4.79
Perceived Gender 5.25 5.27 6.06 5.96 4.97 5.03
Perceived Race 4457  49.02 46.88  45.89 46.04  47.35
Crossmodal-3600 Image-Text Retrieval: Arabic 53.58 56.44 45.00 45.89 4456 44.78
Crossmodal-3600 Image-Text Retrieval: Bengali 90.81  76.03 66.36  63.53 63.75 61.47
Crossmodal-3600 Image-Text Retrieval: Czech 52.31 5281 43.81 4336 4222 41.61
Crossmodal-3600 Image-Text Retrieval: Danish 45.08 45.22 35.06 34.81 31.00 32.53
Crossmodal-3600 Image-Text Retrieval: German 30.61  32.00 2428 2436 24.03  23.11
Crossmodal-3600 Image-Text Retrieval: Greek 67.86  70.17 53.64 5342 50.14  51.94
Crossmodal-3600 Image-Text Retrieval: English 54.14  54.58 5242  51.58 51.67 50.89
Crossmodal-3600 Image-Text Retrieval: Spanish 4156  43.50 38.44  38.00 35.81 35.89
Crossmodal-3600 Image-Text Retrieval: Persian 49.64 5533 3897 4197 40.17  38.11
Crossmodal-3600 Image-Text Retrieval: Finnish 59.25 60.11 42.67 4242 39.06 40.28
Crossmodal-3600 Image-Text Retrieval: Filipino 82.72  72.56 72.86  62.72 71.36  60.22
Crossmodal-3600 Image-Text Retrieval: French 39.08 39.72 31.78  31.47 29.92  29.61
Crossmodal-3600 Image-Text Retrieval: Hindi 71.67 71.67 65.67 65.44 63.47  63.53
Crossmodal-3600 Image-Text Retrieval: Croatian 53.08 53.72 37.94 38.86 35.78  35.64
Crossmodal-3600 Image-Text Retrieval: Hungarian 53.81 54.61 38.64 37.81 3442 3478
Crossmodal-3600 Image-Text Retrieval: Indonesian 35.83 3747 2847  30.94 28.53  28.42
Crossmodal-3600 Image-Text Retrieval: Italian 3842  40.69 33.33  33.50 30.97 31.03
Crossmodal-3600 Image-Text Retrieval: Hebrew 56.75  47.75 39.44  37.39 35.72  34.19
Crossmodal-3600 Image-Text Retrieval: Japanese 59.00 61.58 4542 4578 4497  46.69
Crossmodal-3600 Image-Text Retrieval: Korean 50.75  53.06 40.33  40.00 38.31 38.58
Crossmodal-3600 Image-Text Retrieval: Maori 99.58 9794 99.22  95.00 99.25  96.08
Crossmodal-3600 Image-Text Retrieval: Dutch 47.11  48.06 41.14 4142 38.39  39.94



Crossmodal-3600 Image-Text Retrieval:
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Crossmodal-3600 Text-Image Retrieval:
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Crossmodal-3600 Text-Image Retrieval:
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Crossmodal-3600 Text-Image Retrieval:
Crossmodal-3600 Text-Image Retrieval:
Crossmodal-3600 Text-Image Retrieval:
Crossmodal-3600 Text-Image Retrieval:
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Crossmodal-3600 Text-Image Retrieval:
Crossmodal-3600 Text-Image Retrieval:
Crossmodal-3600 Text-Image Retrieval:
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Average Western 0-shot Classification
Average Western 10-shot Classification
Average Western 0-shot Retrieval
Average Western Classification
Average Dollar Street Classification
Average GeoDE Classification
Average Income Classification
Average Geographic Classification
Average Demography Classification

Norwegian
Polish
Portuguese
Quechua
Romanian
Russian
Swedish
Swahili
Telugu
Thai
Turkish
Ukrainian
Vietnamese
Chinese
Arabic
Bengali
Czech
Danish
German
Greek
English
Spanish
Persian
Finnish
Filipino
French
Hindi
Croatian
Hungarian
Indonesian
Italian
Hebrew
Japanese
Korean
Maori
Dutch
Norwegian
Polish
Portuguese
Quechua
Romanian
Russian
Swedish
Swabhili
Telugu
Thai
Turkish
Ukrainian
Vietnamese
Chinese

Average Multilingual: Low-Resource Lang
Average Multilingual: High-Resource Lang

Average Western

Average Culture Diversity
Average Fairness

Average Multilingual

45.33
45.97
43.33
94.64
52.19
42.78
44.50
89.94
96.08
72.61
52.78
55.19
43.19
53.67
67.49
95.17
65.52
60.01
45.85
77.96
58.97
52.64
62.65
72.96
90.89
48.33
87.43
66.68
66.49
50.28
47.96
69.11
69.56
64.52
99.73
57.41
61.54
56.06
54.54
97.88
65.20
53.47
58.78
94.55
97.76
81.83
65.21
68.84
61.84
64.87
23.54
23.62
44.55
23.60
56.89
40.72
50.22

5.95
2491
87.73
55.54
29.19
47.72
23.87
57.52

46.81
45.81
42.53
94.97
52.72
45.00
46.19
75.06
81.00
74.72
54.94
57.33
42.22
54.81
65.43
83.83
65.19
59.93
47.48
75.46
56.93
52.79
63.27
72.06
83.32
49.81
83.45
65.73
66.66
49.62
49.51
60.25
71.62
64.72
97.92
58.78
61.46
56.43
54.07
97.89
65.55
53.75
59.12
84.91
87.85
80.83
64.41
68.01
61.28
65.56
23.12
24.18
45.65
23.89
58.10
39.94
51.15

5.97
27.14
78.82
56.21
29.69
47.97
24.56
56.64

36.11
35.50
36.03
93.53
38.31
35.14
34.94
81.33
76.67
59.47
40.72
41.25
34.00
42.47
59.74
79.72
58.57
51.18
39.88
69.11
57.57
49.06
55.06
59.11
83.98
43.31
81.38
54.42
53.73
44.05
42.80
56.25
62.34
56.76
99.56
52.02
53.81
47.92
49.48
98.14
54.05
47.58
50.72
90.09
87.47
74.60
55.12
57.74
54.00
59.03
21.97
23.59
39.83
23.15
56.09
40.60
48.09

5.84
26.47
77.14
46.75
27.60
46.72
23.36
47.23

36.72
35.61
38.33
93.83
38.06
35.11
36.06
67.64
67.78
60.50
41.25
40.97
35.22
44.67
59.02
75.56
59.19
52.77
40.72
69.24
57.52
49.90
55.54
58.61
78.41
44.62
80.96
56.10
54.57
44.58
4541
55.62
63.34
57.83
96.30
53.88
54.35
49.96
51.03
98.03
54.79
48.43
52.50
80.20
82.04
75.72
58.01
59.49
55.01
61.21
22.18
24.34
41.70
23.75
57.46
39.93
49.41

5.93
25.93
72.04
47.53
28.54
47.07
23.76
46.43

34.28
34.11
34.56
93.92
35.39
33.22
34.78
79.47
69.69
58.86
39.72
37.83
32.44
42.50
59.86
77.31
58.18
49.50
39.75
67.35
56.32
48.31
56.09
56.24
83.70
42.10
80.01
54.22
50.75
43.97
42.60
54.14
58.44
56.51
99.62
51.48
52.99
47.09
48.72
98.04
52.41
45.36
51.82
89.57
83.03
73.67
56.70
55.32
53.39
57.33
20.44
23.10
39.23
22.37
53.66
37.01
49.02

4.83
25.50
75.01
45.43
26.87
44.01
23.01
45.40

34.47
34.33
34.11
93.42
34.86
33.42
34.19
65.81
66.33
59.92
39.89
39.19
32.86
43.97
59.70
73.33
57.56
49.74
39.50
68.25
56.51
48.76
54.64
56.42
74.94
42.34
79.22
53.60
51.16
44.30
42.66
51.65
61.42
57.58
96.19
51.82
53.50
47.16
48.34
97.88
51.93
46.83
50.97
78.20
80.15
75.03
56.82
57.30
53.51
59.49
21.18
23.99
39.44
23.22
54.33
35.60
49.23

5.37
26.19
70.10
45.75
27.55
43.29
23.46
44.61




I. Distribution of Languages
We reuse the 35 languages® reported in Crossmodal-3600 benchmark [? ] for multilingual experiments.

Table 9. Distribution of the 35 languages used in multilingual evaluations.

Language | Type | Pages (%)
Maori Low-resource 0.001
Telugu Low-resource 0.036
Swabhili Low-resource 0.046
Filipino Low-resource 0.111
Bengali Low-resource 0.113
Hebrew Low-resource 0.240
Hindi Low-resource 0.267
Croatian High-resource 0.284
Norwegian High-resource 0.290
Finnish High-resource 0.296
Danish High-resource 0.370
Hungarian High-resource 0.378
Ukrainian High-resource 0.476
Romanian High-resource 0.489
Greek High-resource 0.560
Swedish High-resource 0.660
Czech High-resource 0.727
Persian High-resource 0.881
Thai High-resource 1.167
Dutch High-resource 1.173
Arabic High-resource 1.258
Vietnamese High-resource 1.337
Turkish High-resource 1.554
Polish High-resource 1.825
Italian High-resource 1.964
Korean High-resource 2.519
Portuguese High-resource 3.054
Indonesian High-resource 3.181
French High-resource 3.354
Chinese High-resource 3.544
German High-resource 3.869
Russian High-resource 6.981
Spanish High-resource 8.214
Japanese High-resource 8.752
English High-resource 35.353
Low-resource All | Low-resource 0.814
High-resource All | High-resource 94.510

8«Quechua” is excluded as it is not supported by the language detection method we used.
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Figure 2. Visualization of the language distribution, where “L” and “H” denote low-resource and high-resource language respectively.

J. Computation-based Scaling Law

Table 10. ImageNet Zero-shot Classification.

Model Data 3B 10B 33B 100B

100B | 52.6 56.8 599 61
10B | 521 562 593 60.6
1B 51.5 55.6 58  58.8
100B 66 705 734 751
10B | 655 704 73 744
1B 64.3 68.5 71 704
100B | 61.6 662 693 715
10B | 61.7 66.1 69.1 703
1B 612 653 679 688
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Table 11. COCO Image-To-Text Zero-shot Retrieval.

Model Data | 3B 10B 33B  100B

100B | 41.2 44 457  46.6
10B | 41.3 45.1 47 484
1B 40.2 43 4477 435
100B | 49.8 52.1 56.1 57.5
10B | 498 53.1 558 58
1B 47.9 52 52 514
100B | 48.4 502 525 547
10B 47 498 523 528
1B 464 489 506 50.3
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Table 12. DollarStreet Geoloc 10-shot Retrieval.

Model Data | 3B 10B 33B 100B
B 100B | 21.7 247 26 279
B 10B | 183 206 22.1 242
B 1B | 182 202 214 223
H 100B | 352 422 446 463
H 10B | 294 372 409 409
H 1B 29 341 361 354
L 100B | 30.5 36.1 405 417
L 10B | 28.1 345 361 359
L 1B | 256 327 359 364

Table 13. Telugu Image-To-Text Zero-shot Retrieval.

Model Data | 3B 10B 33B 100B
B 100B | 5.7 103 156 195
B 10B 6.6 94 13 12.9
B 1B 24 2.1 2 1.9
H 100B | 7.5 175 274 347
H 10B 79 162 23 269
H 1B 38 42 34 3.6
L 100B | 7.2 16.1 23.8 30.3
L 10B 72 149 194 233
L 1B 45 47 42 3.9

K. Absolute Performance Levels



Table 14. Crossmodal-3600 results spanning a wide performance spectrum.

Range of Absolute Error Rate  Task 10B  100B  Error Rate Reduction
0-20 GeoDE: EastAsia 5.01  4.68 0.33
0-20 Caltech 10-shot Classification 6.02 8.93 -2.91
0-20 GeoDE: Africa 6.56 6.4 0.16
0-20 Pet 0-shot Classification 747 717 0.3
20-40 Crossmodal-3600 Image-Text Retrieval: Turkish 36.56 34.94 1.62
20-40 Crossmodal-3600 Text-Image Retrieval: German 36.56 36.99 -0.43
20-40 Crossmodal-3600 Image-Text Retrieval: Ukrainian | 36.94 33.25 3.69
20-40 Crossmodal-3600 Image-Text Retrieval: Dutch 38.06 37.44 0.62
40-60 Crossmodal-3600 Image-Text Retrieval: Arabic 416  41.0 0.6
40-60 COCO Image-Text 0-shot Retrieval 42.04 4248 -0.44
40-60 Crossmodal-3600 Image-Text Retrieval: Japanese | 42.22 37.94 4.28
40-60 Crossmodal-3600 Text-Image Retrieval: Russian 43.58 43.08 0.5
60-80 COCO Text-Image 0-shot Retrieval 60.32 59.29 1.03
60-80 Crossmodal-3600 Image-Text Retrieval: Bengali 61.22 56.69 4.53
60-80 Crossmodal-3600 Image-Text Retrieval: Hindi 62.33  60.64 1.69
60-80 Crossmodal-3600 Text-Image Retrieval: Greek 65.45 64.1 1.35
80-100 Crossmodal-3600 Text-Image Retrieval: Telugu 84.44 79.57 4.87
80-100 Crossmodal-3600 Text-Image Retrieval: Swahili 87.47 85.67 1.8
80-100 Crossmodal-3600 Image-Text Retrieval: Quechua | 93.06 92.78 0.28
80-100 Crossmodal-3600 Image-Text Retrieval: Maori 98.92 99.17 -0.25
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