Appendix

Supplementary Table S1. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the BloodMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

BloodMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 94.85+047 98.20+016 98.52+025 98.77+031 99.66:0.06 99.91:0.00 99.93+0.01 99.95+0.01
AlexNet 90.39+046 96.41+050 97.74+029 98.18+0.39 99.12+0.04 99.83+000 99.89+0.01 99.92+0.00
ResNet-18 91.93+037 97.06+0.11  98.34+026 98.94+0.08 99.24+0.04 99.82+001 99.92+0.01 99.92+0.01

DenseNet-121 93.87+040 97.99+0.28 98.90+0.09 99.02+0.14 99.58+0.03 99.91+0.02 99.92+001 99.95-+0.01
EfficientNet-B4 78.06+134 90.61+039 96.00+0.19 97.40+027 96.62+026 99.26+0.05 99.78+0.03 99.90+0.00
ViT-B/16 90.59+056 96.42+026 97.54+021 98.43+0.09 99.21+0.08 99.80+0.00 99.91+001 99.93+0.01
CLIP ViT-B/16 89.92+025 93.56+090 95.60+042 96.82+0.04 99.08+0.03 99.56+004 99.78+003 99.87+0.01
EVA-02 ViT-B/16 91.24+063 95.65+026 97.94+059 98.42+0.12 99.15+0.10  99.75+0.03 99.92+0.02 99.93+0.01
DINO ViT-B/16 89.87+047 95.69+0.12 97.54+054 97.98+0.46 99.13+0.09 99.78+0.01 99.89+0.03 99.93+0.01
SAM ViT-B/16 91.19+054 95.89+0.12 97.33+032 98.55+0.26 99.16+0.07 99.72+0.01 99.86+0.04 99.92+0.02

LINEAR PROBING

VGG16 74.95+0.02 84.53+0.04 88.86+0.09 93.77+0.09 95.66+0.00 98.24+000 99.10+0.00 99.64+0.00
AlexNet 66.67+025 81.97+022 89.61+0.12 91.51+0.02 93.84+001 97.69+0.05 99.16+0.02 99.39+0.00
ResNet-18 63.40+0.13 67.15+006 80.58+0.10 91.10+0.10 90.58+0.05 93.67+0.01 97.15+000 99.25+0.00

DenseNet-121 71.34+0.12 84.03+007 93.36+002 95.65+0.06 94.08+0.03 97.99+001 99.55+000 99.81+0.00
EfficientNet-B4 59.46+072 69.54+024 84.10+0.17 90.19+0.10 88.94+020 93.97+006 97.91+003 99.11+0.04
ViT-B/16 80.67+007 93.21+0.12 97.07+001 97.95+0.04 97.13+001  99.50+0.00 99.88+0.00 99.92+0.00
CLIP ViT-B/16 83.05+020 92.21+004 96.00+0.02 96.13+0.07 97.80+0.01  99.38+0.01 99.77+0.00 99.86+0.00
EVA-02 ViT-B/16 82.35+001 89.89+000 93.10+000 94.09+0.01 97.58+000 99.03+000 99.53+000 99.66+0.00
DINO ViT-B/16 88.79+0.04 97.15+0.09 98.25+0.10 98.70=+0.01 98.81+0.00 99.86+0.00 99.92+0.00 99.94:+0.00
SAM ViT-B/16 20.00+0.04 24.61+011 34.73+017 51.70+0.10 76.78+0.16 81.19+0.18 87.54+003 88.98+0.03

k-NN (k= 11)
VGG16 71.76 75.97 79.22 81.38 - - - -
AlexNet 68.34 82.23 87.55 89.94 - - - -
ResNet-18 75.04 76.18 80.27 89.04 - - - -
DenseNet-121 72.29 80.94 84.10 88.54 - - - -
EfficientNet-B4 73.63 78.49 81.00 84.48 - - - -
ViT-B/16 70.21 78.95 92.17 94.80 - - - -
CLIP ViT-B/16 68.66 82.87 91.38 93.19 - - - -
EVA-02 ViT-B/16  77.70 84.07 89.94 92.43 - - - -
DINO ViT-B/16 85.24 93.04 96.67 96.81 - - - -

SAM ViT-B/16 62.50 64.40 76.15 78.22 - - - -




Supplementary Table S2. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the BreastMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

BreastMNIST

Accuracy (ACC) Area Under the ROC Curve (AUC)

Methods
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

END-TO-END

VGG16 85.26+1.05 87.82+2.09 89.32+080 88.03+0.80 87.48+096 90.21+048 92.40+068 91.11+0.44
AlexNet 86.54:1.89 87.61+121 90.60+1.09 88.46-0.52 89.08:241 89.67+138 93.97+136 93.86-:0.48
ResNet-18 83.97+1.81 83.33+052 85.47+151 87.18+0.52 87.61+1.16 87.14+177 87.78+0.63 89.94+057

DenseNet-121 83.33+291 85.90+091 85.68+030 87.39+0.80 86.18+325 90.56+032 86.63+055 89.67+057
EfficientNet-B4 76.50+247 74.57+288 76.50+247 T4.57+132 75.62+169 74.09+458 76.73+292 70.84+5.18
ViT-B/16 82.05+052 81.62+258 82.48+080 83.76+1.09 84.83+096 84.49+467 83.63+1.49 86.18+0.26
CLIP ViT-B/16 77.56+343 76.71+060 79.06+080 80.13+1.81 75.19+106 77.58+242 78.38+0.73 77.53+2.64
EVA-02 ViT-B/16  74.79+550 73.08+0.00 72.44+138 82.91+3.86 74.88+672  73.85+178 78.36+335 83.08+5.07
DINO ViT-B/16 84.83+379 81.20+080 79.70+236 84.40+1.68 88.39+264 81.95+158 83.58+079 86.31+2.70
SAM ViT-B/16 82.05+052 77.35+6.04 82.91+263 81.62+2.12 80.16+438 79.16+5.18 82.07+769 78.51+1.13

LINEAR PROBING

VGG16 78.63+030 77.78+060 84.62+0.00 80.98+0.60 83.10+024 81.86+022 89.00+0.08 85.06+0.17
AlexNet 77.56+1.05 81.62+060 84.40+030 86.11+0.80 77.39+043 82.64+038 90.38+035 93.47+0.11
ResNet-18 73.08+0.00 73.08+0.00 73.08+0.00 73.08+0.00 64.77+142 54.92+176 61.72+875 68.33+1.75

DenseNet-121 75.00+1.81 78.42+080 78.21+091 80.77+052 64.96+1086 73.841+294 78.43+187 79.82+0.95
EfficientNet-B4 62.18+499 63.25+516 61.11+2.18 59.62+6.80 54.69+5.15  52.17+082 53.73+6.10 52.49+250
ViT-B/16 77.14+030 80.34+060 85.04+151 84.40+1.32 78.22+136  81.53+1.96 90.23+0.19 91.15+0.71
CLIP ViT-B/16 79.27+030 81.20+132 85.26+091 83.55+0.30 75.48+031 84.40+165 89.73+047 86.52+0.73
EVA-02 ViT-B/16  76.07+030 78.63+030 80.98+030 82.05+0.00 76.68+0.04 80.95+0.11 86.86+0.07 85.46+0.03
DINO ViT-B/16 83.33+052 85.68+0.60 88.89+080 88.68+1.09 86.77+044 91.70+027 93.251+089 93.431052
SAM ViT-B/16 73.08+0.00 73.08+0.00 73.08+0.00 73.08+0.00 48.26+240 61.65+348 70.64+064 73.75+0.40

k-NN (k= 11)
VGG16 74.36 80.77 80.77 79.49 - - - -
AlexNet 81.41 81.41 82.69 82.69 - - - -
ResNet-18 78.21 81.41 85.90 80.77 - . - -
DenseNet-121 78.85 75.64 83.33 84.62 - - - -
EfficientNet-B4 83.33 81.41 83.97 86.54 - - - -
ViT-B/16 75.64 79.49 83.97 81.41 - - - -
CLIP ViT-B/16 78.21 78.21 80.13 80.13 - - - -
EVA-02 ViT-B/16  75.64 82.69 82.69 81.41 - - - -
DINO ViT-B/16 78.21 86.54 85.26 87.18 - - - -

SAM ViT-B/16 74.36 82.69 77.56 78.85 - - - -




Supplementary Table S3. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the ChestMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

ChestMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 94.79+0.02 94.8210.01 94.79+006 94.83+0.01 76.16:031 78.59+0.11 80.07+026 80.92+0.11
AlexNet 94.75+001 94.77+000 94.80+0.02 94.79+0.01 72.31+020 74.75+029 77.21+032 78.87+022
ResNet-18 94.75+001 94.77+000 94.79+002 94.79+0.01 73.82+0.12 75.59+024 78.24+032 78.96+0.30

DenseNet-121 94.77+0.02 94.79+002 94.80+0.03 94.84+0.03 75.93+009 78.70+038 81.21+0.10 82.22:+0.14
EfficientNet-B4 94.37+032 94.31+027 94.76+0.02 94.76+0.03 67.44+187 71.63+064 T7.65+035 7T78.25+031
ViT-B/16 94.74+0.00 94.74+003 94.78+002 94.79+0.05 73.74+005 76.21+009 78.05+0.18 80.08+0.14
CLIP ViT-B/16 94.74+001 94.75+000 94.76+001 94.74+0.06 72.44+035 73.20+042 T74.18+023 77.77+042
EVA-02 ViT-B/16  94.73+001 94.75+001 94.76+001 94.76+0.01 72.44+033 74.13+028 75.23+068 76.52+0.40
DINO ViT-B/16 94.74+001 94.73+003 94.76+001 94.78+0.02 73.23+021 75.13+027 76.81+026 78.99+0.22
SAM ViT-B/16 94.73+0.01 94.741+001 94.73+001 94.77+0.00 72.68+0.19 72.27+072 T74.13+031 75.44+023

LINEAR PROBING

VGG16 94.75+0.00 94.75+000 94.75+0.00 94.76-0.00 69.04+0.02 70.45+003 73.69+004 73.91+0.06
AlexNet 94.74+0.00 94.74+000 94.75+0.00 94.76-0.00 61.61+036 66.60+031 71.49+0.18 74.37+0.04
ResNet-18 94.74+0.00 94.74+000 94.74+000 94.74+0.00 61.51+007 62.56+036 66.63+0.18 75.12+0.01

DenseNet-121 94.74+0.00 94.74+000 94.73+000 94.75+0.00 63.14+007 68.16+0.13 71.66+004 76.26+0.02
EfficientNet-B4 94.68+0.02 94.69+003 94.72+001 94.74+0.00 55.931+216 58.77+436 68.20+030 74.89+0.01
ViT-B/16 94.74+0.00 94.73+000 94.74+0.00 94.73+0.00 68.04+0.03 71.37+011 74.67+0.18 76.09+0.07
CLIP ViT-B/16 94.75+0.00 94.72+000 94.74+000 94.75+0.00 70.65+003 71.22+001 74.41+015 76.29+0.15
EVA-02 ViT-B/16  94.74+000 94.74+000 94.73+000 94.74+0.00 68.87+0.01 70.89+001 70.65+022 72.11+022
DINO ViT-B/16 94.75+0.00 94.76+0.00 94.76:+000 94.76-0.01 71.69+020 74.41+0.03 77.90+0.06 78.88+0.05
SAM ViT-B/16 94.74+0.00 94.741+000 94.74+0.00 94.74+0.00 60.42+0.03 60.24+001 61.11+004 63.71+0.02

k-NN (k= 11)
VGG16 94.67 94.66 94.66 94.67 - - - -
AlexNet 94.66 94.68 94.67 94.66 - - - -
ResNet-18 94.66 94.68 94.66 94.66 - - - -
DenseNet-121 94.66 94.67 94.66 94.66 - - - -
EfficientNet-B4 94.65 94.67 94.68 94.67 - - - -
ViT-B/16 94.66 94.66 94.69 94.68 - - - -
CLIP ViT-B/16 94.66 94.66 94.67 94.67 - - - -
EVA-02 ViT-B/16  94.64 94.67 94.68 94.66 - - - -
DINO ViT-B/16 94.63 94.66 94.67 94.64 - - - -

SAM ViT-B/16 94.64 94.69 94.69 94.68 - - - -




Supplementary Table S4. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the DermaMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

DermaMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 76.58+026 79.53+1.19 81.80+1.29 81.55+1.89 92.69-:059 94.36:040 95.711046 95.5110.69
AlexNet 76.13+035 78.69+0.18 80.42+075 82.04+1.19 92.23+021 94.34+006 95.13+025 96.10+0.09
ResNet-18 73.38+061 76.36+022 79.19+051 82.33+036 88.35+028 91.70+076 93.46+039 95.27+027

DenseNet-121 74.16+065 76.16+058 81.76+025 84.74+0.51 91.11+061 93.05+024 95.71+0.19 96.26+0.06
EfficientNet-B4 68.74+0.75 71.45+010 73.83+030 76.38+1.29 83.87+066 87.58+027 89.32+0.16 91.88+0.85
ViT-B/16 74.40+151 77.01x145 80.81x089 82.31x136 90.62+221 93.77+080 95.89+030 96.2810.67
CLIP ViT-B/16 72.97+015 72.44+019 74.73+042 T75.31+028 90.32+0.12  91.55+045 92.51+0.14 92.59+0.26
EVA-02 ViT-B/16 73.48+065 75.28+098 76.41+046 77.94+0.29 90.17+034 91.47+034 92.63+033 93.23+033
DINO ViT-B/16 74.40+080 76.87+0.12 79.22+156 81.31+1.05 91.60+032 93.57+0.17 95.34+041 96.50+0.51
SAM ViT-B/16 73.08+065 74.68+0.10 76.71+106 77.42+0.17 87.97+065 88.33+058 90.66+136 92.60-+0.65

LINEAR PROBING

VGG16 72.15+005 73.77+011 75.38+0.16 75.99+0.13 87.61+001 88.71+001 90.53+001 92.03+0.01
AlexNet 72.40+0.12  75.41+011 77.11+015 78.90+0.23 88.77+002 91.33+004 92.81+003 94.01+0.06
ResNet-18 67.83+0.00 68.94+0.10 70.57+0.14 71.19+0.12 84.09+0.05 85.41+008 86.44+001 88.38+0.02

DenseNet-121 71.70+0.06 74.26+0.15 77.39+0.12 77.06+0.18 89.80+0.03 90.94+008 92.15+0.05 93.18+0.04
EfficientNet-B4 69.99+0.02 72.77+004 T72.97+004 73.23+006 84.83+004 88.53+004 89.70+001 90.51+0.01
ViT-B/16 72.15+0.15 77.64+024 80.90+025 82.01+0.02 89.89+004 93.58+004 95.05+0.02 95.88+0.03
CLIP ViT-B/16 74.15+034 77.22+008 80.28+031 81.93+031 90.08+0.05 93.40+0.05 94.89+003 95.92+0.06
EVA-02 ViT-B/16 73.47+0.12 75.54+012 77.17+010 79.29+0.02 90.50+0.05 92.76+0.04 93.88+0.05 94.69+0.03
DINO ViT-B/16 75.78+0.17 79.88+0.68 81.65+0.66 84.42+0.23 91.87+0.10 95.40+020 95.95+017 96.83+0.07
SAM ViT-B/16 66.88+0.00 66.88+000 66.88+000 66.88+0.00 66.73+088 70.87+037 72.64+046 69.34+033

k-NN (k= 11)
VGG16 70.27 7227 72.57 71.67 - - - -
AlexNet 70.62 73.92 74.16 74.66 - - - -
ResNet-18 70.72 71.52 71.37 73.07 - - - -
DenseNet-121 69.33 70.62 72.67 73.17 - - - -
EfficientNet-B4 69.48 71.62 71.87 71.72 - - - -
ViT-B/16 69.43 70.87 72.62 75.21 - - - -
CLIP ViT-B/16 72.12 71.17 73.52 74.46 - - - -
EVA-02 ViT-B/16  73.22 73.77 74.11 75.61 - - - -
DINO ViT-B/16 73.97 75.91 76.51 78.35 - - - -

SAM ViT-B/16 69.73 70.42 70.22 68.38 - - - -




Supplementary Table S5. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the OctMNIST dataset across
all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the k-NN
algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting only the
total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

OctMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 77.50+286 81.93+244 90.50+0.85 90.30+2.62 95.84+1.00 97.50+079 98.73+026 99.17+0.13
AlexNet 66.40+1.13  75.47+228 80.57+190 84.63+1.73 90.96+039 95.09+076 97.92+022 98.01+0.48
ResNet-18 69.07+083 80.70+2.01 84.03+197 85.10+1.12 92.10+036  97.53+026 97.77+058 98.81+0.28

DenseNet-121 72.87+2.17 84.40+1.93 89.83+365 86.63+042 94.35+083 98.00+040 98.60+061 99.26+0.24
EfficientNet-B4 59.93+279 75.87+155 80.73+200 82.57+4.67 88.65+0.74 95.61+0.08 98.09+0.12 98.93+0.24
ViT-B/16 64.00+033 80.23+058 87.47+221 90.13+039 88.59+047 96.51+022 98.95+022 99.12+0.15
CLIP ViT-B/16 61.53+070 77.73+178 83.43+342 86.80+3.07 87.46+0.13 95.68+003 98.11+0.58 98.88+0.41
EVA-02 ViT-B/16  60.63+098 73.00+2.79 84.33+132 87.43+1.11 86.60+094 94.24+079 98.13+063 98.93+0.18
DINO ViT-B/16 64.53+1.03 78.40+149 84.03+127 85.07+2.23 89.26+070 96.39+0.17 98.22+051 98.57+0.29
SAM ViT-B/16 64.87+238 80.07+0.58 87.50+1.19 87.30+0588 89.26+024 96.83+052 98.87+032 99.19+0.13

LINEAR PROBING

VGG16 50.03+0.05 58.90+008 70.77+025 67.30+0.36 84.59+001 89.79+002 94.66+001 95.81+0.02
AlexNet 47.07+005 56.57+0.19 62.50+024 68.30+0.29 82.24+002 84.84+006 90.71+005 94.31+0.09
ResNet-18 46.73+005 53.40+008 68.60+0.00 72.00+0.20 83.04+001 88.34+002 96.39+001 97.65+0.01

DenseNet-121 56.17+0.12 66.07+024 71.10+033 78.47+034 88.87+001 94.37+001 97.27+001 98.72+0.01
EfficientNet-B4 54.17+0.05 66.23+0.05 72.17+0.05 76.53+0.05 88.94+001 93.56+000 96.44+001 97.73+0.00
ViT-B/16 54.43+005 66.80+033 76.87+0.12 83.57+0.12 86.31+001 94.94+001 97.22+004 98.96-0.03
CLIP ViT-B/16 58.20+0.16 63.37+026 77.23+017 81.13+0.17 89.47+001 93.00+005 97.66+0.02 98.66+0.00
EVA-02 ViT-B/16 53.33+0.17 60.27+005 63.87+0.19 68.50+0.24 87.44+002 92.72+002 95.95+001 96.47+0.01
DINO ViT-B/16 62.63+:0.09 71.20+049 75.47x021 73.73+099 92.30+-0.04 95.99:+011 97.83+0.04 98.35+008
SAM ViT-B/16 26.20+0.00 28.87+0.05 34.50+0.00 40.80+0.00 66.00+0.05 72.17+006 71.19+003 80.36+0.03

k-NN (k= 11)
VGG16 46.90 46.50 52.30 61.30 - - - -
AlexNet 42.60 49.90 50.60 54.60 - - - -
ResNet-18 46.80 46.40 56.00 68.90 - - - -
DenseNet-121 49.20 50.30 55.30 63.20 - - - -
EfficientNet-B4 48.20 54.20 63.60 65.80 - - - -
ViT-B/16 46.70 48.70 58.90 65.70 - - - -
CLIP ViT-B/16 47.30 52.30 61.40 58.90 - - - -
EVA-02 ViT-B/16  46.00 51.20 55.50 58.90 - - - -
DINO ViT-B/16 46.50 61.10 72.20 74.10 - - - -

SAM ViT-B/16 39.30 39.10 40.50 44.00 - - - -




Supplementary Table S6. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the OrganAMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

OrganAMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 93.19:049 96.441035 94241194 94.61+064 99.47+005 99.79+004 99.75+012 99.75+0.05
AlexNet 90.87+021 95.23+038 95.34+033 95.93+0.29 99.37+0.03 99.78+0.06 99.79+0.03 99.85+0.04
ResNet-18 92.04+0.04 95.49+012 96.21+030 96.01+0.11 99.30+0.12  99.76+0.05 99.84+0.02 99.70+0.02

DenseNet-121 91.62+064 96.16+029 96.51+0.14 96.72+0.29 99.52+0.02 99.84+0.02 99.88+0.01 99.84+0.05
EfficientNet-B4 85.81+130 93.52+067 95.58+023 95.11+0.27 98.76+0.09 99.65+0.08 99.85+0.02 99.79+0.01
ViT-B/16 90.29+0.62 94.78+094 96.27+055 96.93+0.43 99.204+0.07 99.80+0.08 99.86+0.03 99.91-+0.02
CLIP ViT-B/16 88.104023 93.90+034 94.83+043 95.25+0.39 98.97+006 99.70+0.06 99.81+0.03 99.81+0.05
EVA-02 ViT-B/16  88.54+047 93.66+130 95.93+056 96.12+0.22 98.94+0.14 99.57+0.15 99.84+003 99.88+0.01
DINO ViT-B/16 89.98+005 94.99+037 95.96+057 96.13+032 99.31+005 99.81+0.04 99.87+003 99.90+0.02
SAM ViT-B/16 90.41+032 94.421+039 95.96+029 95.60+0.19 99.00+0.08 99.59+0.07 99.75+003 99.78+0.02

LINEAR PROBING

VGG16 79.36+0.09 85.62+037 89.09+008 91.46+0.04 97.49+0.02 98.75+006 99.25+001 99.53+0.00
AlexNet 79.87+050 90.03+0.09 92.32+0.16 93.32+0.08 97.52+0.08 99.36+000 99.58+0.02 99.67+0.00
ResNet-18 70.37+0.04 84.38+0.06 89.30+0.06 90.20+0.05 94.85+000 98.43+000 99.20+0.00 99.35+0.00

DenseNet-121 81.99+008 90.71+004 92.73+005 93.63+0.10 98.03+0.02 99.42+001 99.67+0.00 99.73+0.01
EfficientNet-B4 74.23+0.02 86.98+0.03 90.13+0.15 90.79+0.04 96.15+000 98.95+0.01 99.35+t001 99.38+0.01
ViT-B/16 81.45+043 90.21+0.15 92.14+006 93.06+036 97.49+008 99.42+002 99.59+000 99.65+0.03
CLIP ViT-B/16 80.36+006 88.20+0.11 90.19+0.12  90.96-+0.08 97.62+001  99.19+002 99.42+001 99.45+0.01
EVA-02 ViT-B/16 81.68+029 87.12+005 88.50+0.10 89.97+0.20 97.92+003 98.93+001 99.18+001 99.37+0.03
DINO ViT-B/16 89.74+037 93.91+016 94.97+013 94.96-0.02 99.27+0.04 99.74+0.01 99.79+0.01 99.78+0.01
SAM ViT-B/16 22.54+0.07 39.10+025 61.65+0.08 71.18+0.05 79.07+0.05 90.11+0.02 94.50+0.01 95.29+0.01

k-NN (k= 11)
VGG16 70.42 80.40 82.90 84.55 - - - -
AlexNet 7271 82.87 86.54 88.38 - - - -
ResNet-18 69.68 81.25 86.08 86.69 - - - -
DenseNet-121 69.48 81.93 86.73 87.28 - - - -
EfficientNet-B4 69.92 81.16 83.19 82.15 - - - -
ViT-B/16 66.71 80.67 83.13 83.86 - - - -
CLIP ViT-B/16 66.65 79.68 81.29 82.77 - - - -
EVA-02 ViT-B/16 7333 80.74 82.71 83.59 - - - -
DINO ViT-B/16 84.59 90.75 91.25 90.69 - - - -

SAM ViT-B/16 70.08 82.34 83.67 83.14 - - - -




Supplementary Table S7. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the OrganCMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

OrganCMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 91.35+041 93.51+072 92.54+0388 93.37+034 99.32+0.08 99.64+0.05 99.61+003 99.65+0.02
AlexNet 87.76+1.73 92.82+025 93.84+020 93.17+0.16 99.13+0.16 99.61+0.02 99.72+0.03 99.71+0.03
ResNet-18 90.48+042 93.25+027 93.94+031 93.20+0.12 99.14+0.03 99.60+0.06 99.68+0.02 99.61+0.07

DenseNet-121 91.52+033 93.99+032 94.42+037 93.72+052 99.27+005 99.69+0.02 99.65+005 99.67+0.02
EfficientNet-B4 84.25+179  89.15+209 90.931+070 90.60+0.16 98.39+0.17  99.17+023  99.50+0.05 99.46+0.01
ViT-B/16 89.34+1.00 93.20+053 93.34+046 94.02+0.45 99.134+008 99.71+0.02 99.72+0.05 99.78+0.04
CLIP ViT-B/16 87.524025 90.88+0.84 91.54+1.63 92.39+043 98.94+0.03 99.40+0.02 99.53+0.15 99.61+0.08
EVA-02 ViT-B/16 88.77+056 91.86+059 93.93+034 94.02+0.84 98.77+0.16 99.33+008 99.61+009 99.61+0.05
DINO ViT-B/16 89.51+075 92.36+009 93.78+139 93.68+0.14 99.24+001 99.63+0.02 99.75+0.09 99.78+0.02
SAM ViT-B/16 89.041+054 92.94+005 92.12+1.13 92.71+051 98.63+0.17  99.31+0.09 99.33+0.13 99.39+0.10

LINEAR PROBING

VGG16 75.62+028 81.49+021 84.30+036 85.11+0.11 96.67+0.05 98.03+0.03 98.58+0.05 98.81+0.01
AlexNet 78.15+050 87.39+0.13 88.66+0.12 89.74+0.14 97.32+0.10 98.97+0.02 99.16+0.01 99.20+0.01
ResNet-18 60.70+0.02 75.86+0.12 81.65+0.03 82.21+0.01 92.56+001 97.04+0.00 98.20+0.00 98.33+0.00

DenseNet-121 76.22+0.10 85.80+0.09 87.70+0.10 88.09+0.13 97.01+000 98.88+0.00 99.14+0.01 99.21+0.01
EfficientNet-B4 65.08+0.03 78.61+006 81.67+007 83.85+0.07 93.77+0.00 97.70+0.00 98.27+0.00 98.59+0.00
ViT-B/16 77.36+030 85.46+0.14 90.82+527 88.20+0.05 97.22+004 98.92+001 99.06+002 99.19+0.00
CLIP ViT-B/16 76.78+0.11  83.04+020 83.93+0.13 84.12+0.19 96.93+0.02 98.54+0.03 98.68+000 98.72+0.03
EVA-02 ViT-B/16 78.51+004 81.63+029 83.60+034 83.85+0.10 97.41+000 98.36+0.05 98.66+0.04 98.66+0.00
DINO ViT-B/16 88.3410.06 92.21+012 91.82:022 92.46+1.70 99.08-0.01 99.62+0.01 99.60+0.02 99.54+0.01
SAM ViT-B/16 22.33+0.00 22.33+0.00 32.01+0.11 58.60+0.10 62.32+337 87.56+008 93.09+002 93.31+0.00

k-NN (k=11)
VGGI16 67.70 75.21 77.31 75.65 - - - -
AlexNet 72.47 80.22 81.86 83.00 - - - -
ResNet-18 66.20 76.56 80.00 80.08 - - - -
DenseNet-121 62.97 73.03 78.44 79.99 - - - -
EfficientNet-B4 63.83 74.25 72.69 73.47 - - - -
ViT-B/16 64.74 72.59 76.06 78.25 - - - -
CLIP ViT-B/16 59.30 70.87 73.69 74.66 - - - -
EVA-02 ViT-B/16 72.48 75.23 76.64 77.57 - - - -
DINO ViT-B/16 83.63 87.52 87.13 86.00 - - - -

SAM ViT-B/16 71.15 82.05 84.07 83.80 - - - -




Supplementary Table S8. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the OrganSMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

OrganSMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 78.87+068 81.60+021 82.36+008 82.06+0.48 97.64-0.09 98.06+024 98.111+006 97.89+0.18
AlexNet 76.75+044 80.58+090 81.71+0.17 81.56+0.36 97.30+0.13  97.87+0.17 98.07+0.06 98.17+0.03
ResNet-18 76.24+036 80.34+082 82.30+0290 81.24+0.42 97.23+015 97.91+007 98.19+0.13 97.86+0.15

DenseNet-121 77.70+061 83.47+0.24 83.18+0.19 81.80+0.66 97.17+0.19 97.93+005 97.94+0.13 98.11+0.16
EfficientNet-B4 67.97+079 76.01+073 77.33+038 76.37+0.42 95.07+020 97.17+008 97.50+004 97.33+0.03
ViT-B/16 76.45+083 81.43+128 82941033 82.50-+0.60 97.12+0.03 98.19+0.19 98.50+0.08 98.31+0.18
CLIP ViT-B/16 73.35+031 78.08+276 79.65+172 78.69+1.71 96.53+0.19 97.56+033 97.96+0.15 97.76+0.11
EVA-02 ViT-B/16  71.91+3.07 78.77+199 81.19+135 81.62+0.80 95.80+0.65 97.49+024 98.02+0.15 98.09+0.11
DINO ViT-B/16 76.10+085 79.38+239 82.72+033 81.72+057 97.09+0.18  98.00+0.12  98.33+005 98.33+0.05
SAM ViT-B/16 76.71+041 80.18+0.19 80.61+054 81.00+0.63 96.11+0.14 97.34+0.15 97.48+021 97.70=+0.10

LINEAR PROBING

VGG16 63.33+023 68.83+028 72.08+023 72.85+0.07 93.70+0.07 95.48+006 96.37+001 96.62+0.00
AlexNet 63.75+077 72.14+038 74.91+004 75.65+0.18 94.44+0.16 96.73+006 97.24+000 97.12+0.00
ResNet-18 53.65+006 64.95+0.11 70.19+0.04 70.12+0.06 89.55+000 94.31+0.01 95.78+0.01 95.84+0.00

DenseNet-121 66.28+0.03 74.96+006 76.10+0.12 76.56+0.19 94.86+000 96.93+0.02 97.32+002 97.41+0.02
EfficientNet-B4 58.50+0.05 70.32+0.03 71.35+0.03 72.06+0.07 91.96+000 95.72+0.01 96.16+001 96.44+0.00
ViT-B/16 65.44+0.15 74.63+028 T7.41+024 T77.45+022 94.46+001 97.05+002 97.48+005 97.55+0.01
CLIP ViT-B/16 65.39+007 72.82+007 T4.67+015 T4.77+0.13 94.23+001 96.61+000 96.87+004 96.93+0.02
EVA-02 ViT-B/16 66.42+0.13 69.52+005 73.08+009 74.24+0.09 95.01+0.02 96.21+0.02 96.54+002 96.91+0.01
DINO ViT-B/16 74.25+036 78.70+0.06 80.79+024 79.27+0.17 97.03x0.02 97.92:+0.00 98.09+0.00 97.89+0.01
SAM ViT-B/16 23.54+0.00 23.54+000 35.64+0.02 49.05+0.03 55.66+545 56.444328 89.56+002 89.66+0.02

k-NN (k=11)
VGGI16 55.25 63.80 64.98 65.80 - - - -
AlexNet 60.67 66.50 68.29 68.97 - - - -
ResNet-18 56.67 65.83 70.26 70.08 - - - -
DenseNet-121 55.61 64.96 67.96 69.56 - - - -
EfficientNet-B4 55.84 66.22 64.81 63.92 - - - -
ViT-B/16 52.02 66.04 69.30 69.81 - - - -
CLIP ViT-B/16 50.91 64.35 66.65 67.27 - - - -
EVA-02 ViT-B/16 60.61 65.29 65.62 68.81 - - - -
DINO ViT-B/16 70.69 76.64 77.70 74.82 - - - -

SAM ViT-B/16 56.72 67.13 70.62 69.77 - - - -




Supplementary Table S9. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the PathMNIST dataset across
all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the k-NN
algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting only the
total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

PathMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 88.93+053 93.83+1.12 94.85+061 94.73+031 98.57+0.14 99.34+0.12 99.42+0.18 99.33+0.06
AlexNet 80.75+163 89.00+135 93.00+0.65 94.19+0.99 96.67+041 98.78+0.17 99.35+0.04 99.41+0.11
ResNet-18 85.54+087 93.36+065 95.27+023 93.82+1.19 98.24+0.14 99.40+0.11  99.62+0.10 99.30+0.15

DenseNet-121 85.26+036 92.34+084 94.69+031 95.74+058 98.18+0.14  99.43+0.06 99.70+0.06 99.79-+0.06
EfficientNet-B4 76.35+3.04 88.39+1.94 94.20+064 92.60+057 96.27+0.61 98.90+025 99.57+002 99.45+0.13
ViT-B/16 82.82+029 91.97+039 94.61+090 95.82+0.25 97.81+031  99.28+0.11  99.67+0.08 99.64+0.10
CLIP ViT-B/16 81.41+075 87.47+196 92.71+034 92.51+1.56 97.79+022 98.79+0.13 99.49+001 99.4710.11
EVA-02 ViT-B/16 82.33+171 90.54+168 94.88+1.02 95.97+0385 97.69+0.16 99.17+0.19 99.69+0.10 99.75+0.10
DINO ViT-B/16 82.23+132 90.29+180 94.24+023 94.33+0.90 97.56+038 99.13+007 99.68+003 99.54+0.22
SAM ViT-B/16 84.451+053 91.82+160 95.67+1.27 96.07+0.41 98.10+023 99.37+0.10 99.66+0.02 99.76+0.05

LINEAR PROBING

VGG16 80.04+001 84.88+0.05 87.00+0.04 87.84+0.06 96.79+000 98.21+000 98.50+0.00 98.76+0.01
AlexNet 76.95+004 81.48+006 86.86+0.14 88.21+0.14 95.33+000 96.87+0.02 98.59+0.01 98.79+0.03
ResNet-18 73.53+001 84.42+002 88.12+0.02 88.94+0.02 95.42+000 98.05+0.00 98.57+0.00 98.88+0.00

DenseNet-121 81.82+001 90.03+005 92.02+0.02 91.28+0.06 97.80+0.01  99.11+0.00 99.40+0.00 99.21+0.01
EfficientNet-B4 80.514+003 86.45+0.02 87.62+002 89.67+0.02 97.33+000 98.74+0.00 98.84+0.00 98.88+0.00
ViT-B/16 83.90+0.04 91.43+002 92.70+002 93.54+0.08 97.90+000 99.33+000 99.50+000 99.63+0.01
CLIP ViT-B/16 83.78+0.02 90.83+008 91.12+0.17 91.82+0.07 98.01+0.00 99.17+000 99.33+000 99.32+0.01
EVA-02 ViT-B/16  82.53+005 90.07+0.04 91.73+003 87.37+0.03 97.76+000 99.03+0.00 99.34+000 99.02+0.00
DINO ViT-B/16 85.05+011 93.90+011 94.27+0.07 96.14+0.05 97.93+002 99.59+0.01 99.64+0.01 99.75+0.00
SAM ViT-B/16 31.28+0.05 56.31+0.01 64.34+005 75.75+0.01 77.04+002 88.94+001 91.06+000 96.37+0.00

k-NN (k= 11)
VGG16 70.32 76.82 78.84 82.19 - - - -
AlexNet 71.52 74.55 81.23 84.21 - - - -
ResNet-18 68.89 79.25 81.85 83.47 - - - -
DenseNet-121 72.90 82.16 86.16 85.86 - - - -
EfficientNet-B4 73.84 80.45 81.25 80.45 - - - -
ViT-B/16 71.96 81.50 86.57 88.04 - - - -
CLIP ViT-B/16 73.48 83.02 85.58 86.49 - - - -
EVA-02 ViT-B/16  76.17 83.58 86.49 79.94 - - - -
DINO ViT-B/16 80.54 90.39 93.72 94.32 - - - -

SAM ViT-B/16 63.91 76.99 78.02 77.28 - - - -




Supplementary Table S10. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the PneumoniaMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

PneumoniaMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 84.78+255 89.26+0.39 87.13+1.93 87.39+1.00 97.04+:054 98.69+016 98.551+044 98.4710.16
AlexNet 85.10+0.73 88.03+1.64 87.18+167 87.23+0.77 95.88+042 96.71+064 97.85+032 98.25+0.13
ResNet-18 83.12+1.10 86.00+1.44 89.85+137 91.13+0.96 95.01+030 94.34+071 97.91+023 98.04+0.30

DenseNet-121 83.55+221 85.42+136 89.80+0.79 88.94+230 96.06+024 97.19+029 98.75+0.23 97.41+0.80
EfficientNet-B4 79.01+144 82.69+0.13 85.15+093 87.13+1.14 90.69+046 95.34+052 96.91+021 96.71+0.72
ViT-B/16 83.65+277 85.84+132 83.76+2.17 86.11+3.57 95.60+027 96.41+0.10 96.81+073 96.33+0.51
CLIP ViT-B/16 84.56+196 84.62+1.04 84.62+1.73 83.81+1.83 94.66+036 94.63+0.19 94.61+075 95.59+1.30
EVA-02 ViT-B/16 85.04+152 86.59+1.14 83.17+032 82.75+2.53 93.88+1.04 94.99+1.14 93.81+121 93.54+1.82
DINO ViT-B/16 84.13+206 85.04+2.16 90.06+0.65 84.08+2.13 95.52+062 96.00+028 97.96+071 96.67+0.95
SAM ViT-B/16 83.71+208 86.65+098 86.16+269 83.81+2.85 91.94+145 93.68+274 95.88+1.61 94.53+271

LINEAR PROBING

VGG16 81.57+026 84.13+032 83.33+023 86.22+0.13 91.93+0.03 95.59+0.10 96.15+003 96.75+0.04
AlexNet 78.10+050 83.92+040 85.90+026 88.09+0.15 91.14+007 94.89+005 97.51+006 97.57+0.01
ResNet-18 74.36+026 78.90+020 80.40+020 83.17+0.13 87.69+008 94.21+002 94.40+005 96.91+0.01

DenseNet-121 81.94+020 82.85+0.13 84.88+027 86.59+0.20 92.68+0.14 96.01+0.06 96.53+0.05 97.34+0.05
EfficientNet-B4 82.64+008 84.19+008 84.40+0.15 87.07+0.08 93.66+0.03 96.29+002 95.41+002 97.21+001
ViT-B/16 83.12+020 84.51+072 87.50+035 88.30+0.26 94.28+002 95.93+011 97.33+003 97.63+0.07
CLIP ViT-B/16 84.88+020 85.04+020 84.67+020 84.99+027 94.48+0.19 96.54+005 96.64+0.11 97.17+0.07
EVA-02 ViT-B/16 83.60+008 79.22+0.15 81.52+008 83.65+0.13 94.10+0.03 94.30+0.01 95.42+003 96.34+0.05
DINO ViT-B/16 86.59+054 86.43+065 90.33+0.15 91.56+0.27 97.29+007 97.56+0.10 98.89+0.03 98.9210.08
SAM ViT-B/16 62.50+0.00 62.50+000 62.50+000 62.50+0.00 81.25+050 87.16+£025 92.52+005 90.13+0.14

k-NN (k= 11)
VGG16 76.12 83.01 81.73 81.57 - - - -
AlexNet 81.89 81.25 83.65 84.62 - - - -
ResNet-18 81.09 86.06 83.97 87.34 - - - -
DenseNet-121 82.05 82.37 84.29 86.06 - - - -
EfficientNet-B4 85.58 83.81 84.78 84.62 - - - -
ViT-B/16 83.01 77.88 84.94 87.82 - - - -
CLIP ViT-B/16 85.26 83.01 86.38 87.50 - - - -
EVA-02 ViT-B/16  84.29 79.81 83.97 84.94 - - - -
DINO ViT-B/16 85.74 87.82 90.54 89.74 - - - -

SAM ViT-B/16 80.93 83.33 84.13 86.06 - - - -




Supplementary Table S11. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the RetinaMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

RetinaMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 54.17+077 55.75+448 62.00:1.02 64.17-2.42 75.35+098 80.63:0.68 85.26+0.60 87.82-r0.71
AlexNet 51.83+066 52.58+042 58.25+174 59.42+0.96 72.80+064 75.08+038 80.02+0.95 83.20+1.02
ResNet-18 52.33+237 53.08+148 59.25+041 61.50+1.34 70.41+055 74.40+190 80.81+061 83.16+0.65

DenseNet-121 48.67+051 53.25+215 61.75+020 61.75+1.08 71.17+116  74.30+074 81.45+051 82.90+0.57
EfficientNet-B4 47254270 50.67+077 53.92+136 52.42+1.66 64.12+259 70.83+030 73.61+065 73.83+0.76
ViT-B/16 49.83+153 54.08+096 54.00+227 55.08+2.05 71.72+089 73.58+165 73.71+081 78.58+2.32
CLIP ViT-B/16 52.50+1.06 51.58+085 50.58+1.01 50.33+0.62 72.80+093 72.69+172 T71.43+062 70.84+1.46
EVA-02 ViT-B/16 51.25+122 51.67+024 47.67+337 54.42+153 71.23+091 71.15+1.19 69914211 74.73+2.80
DINO ViT-B/16 52.33+164 50.83+190 50.33+201 54.25+241 73.32+028 71.91+070 71.96+060 78.32+3.37
SAM ViT-B/16 50.00+1.95 50.67+271 51.17+1.05 51.33+1.45 71.25+160 71.64+166 71.90+096 71.72+1.39

LINEAR PROBING

VGG16 50.58+024 53.42+101 57.33+024 61.08+0.42 71.84+031 75.50+0.17 81.06+0.18 84.86+0.27
AlexNet 51.25+035 54.25+074 56.17+047 58.08+0.12 70.94+0.17 74.07+032 78.31+0a1 81.33+0.20
ResNet-18 43.50+000 46.58+024 47.50+020 49.50+0.20 68.91+052 71.18+035 75.52+0.16 79.45+021

DenseNet-121 52.08+0.77 54.83+059 60.17+031 62.67-0.92 73.41+014 77.01+022 83.461024 85.9310.23
EfficientNet-B4 51.83+042 57.42+042 58.58+012 58.75+020 72.51+0.14 76.23+007 80.23+007 81.32+007
ViT-B/16 54.25+1.08 55.75+127 59.00+054 61.17+0.72 73.09+007 75.15+032 82.47+052 85.16+0.55
CLIP ViT-B/16 54.17+145 56.00+141 59.33+066 61.25+054 73.10+029 77.77+055 82.29+033 85.35+0.09
EVA-02 ViT-B/16 49.58+1.03 53.00+0.89 53.83+0.12 53.33+031 72.45+032 76.86+0.14 79.75+004 81.05+0.15
DINO ViT-B/16 52.08+0.12 55.92+136 58.42+031 62.58+1.90 71.99+063 77.18+069 82.17+0.13 85.57+0.57
SAM ViT-B/16 43.50+000 43.50+0.00 43.50+000 43.50+0.00 56.00+362 66.13+183 65.07+027 63.22+033

k-NN (k= 11)
VGG16 47.75 51.25 53.25 55.75 - - - -
AlexNet 46.75 48.25 52.75 54.75 - - - -
ResNet-18 47.50 49.00 51.00 53.50 - - - -
DenseNet-121 49.50 48.75 55.00 58.00 - - - -
EfficientNet-B4 49.75 52.00 54.75 51.00 - - - -
ViT-B/16 48.50 48.75 50.25 56.25 - - - -
CLIP ViT-B/16 5225 48.75 50.00 52.75 - - - -
EVA-02 ViT-B/16  51.75 49.75 50.75 54.50 - - - -
DINO ViT-B/16 48.00 52.50 51.00 59.00 - - - -

SAM ViT-B/16 49.25 52.00 49.75 52.25 - - - -




Supplementary Table S12. Benchmark outcomes summarizing the mean and standard deviation of accuracy (ACC), for a
fixed operating point of 0.5, and area under the receiver operating characteristic curve (AUC) for the TissueMNIST dataset
across all training scheme-model-image resolution combinations, derived from three independent random seeds. Notably, the
k-NN algorithm, devoid of a training phase, remains unaffected by the stochasticity inherent in model training, thus reporting
only the total ACC value without standard deviation. Moreover, owing to its direct utilization of embeddings and labels for
classification, k-NN does not furnish a reliable AUC score. The overall best result across all training schemes, models, and
resolutions is highlighted with a background color ; the best result per resolution across all training schemes and models is
highlighted with underline; and the best result per training scheme and resolution is highlighted in bold.

TissueMNIST
Accuracy (ACC) Area Under the ROC Curve (AUC)
28 x 28 64 x64 128 x 128 224 x 224 28 x 28 64 x64 128 x 128 224 x 224

Methods

END-TO-END

VGG16 67.75+046 71.29+081 71.62+0.16 70.57+035 92.67+0.12 94.12+023 94.37+0.10 94.05+0.06
AlexNet 59.80+043 64.12+025 67.06+006 69.25+033 88.79+0.11 91.16+0.04 92.56+007 93.50+0.08
ResNet-18 63.02+0.10 67.36+020 70.17+0.73 69.35+0.67 90.59+0.08 92.65+0.09 93.65+021 93.57+0.13

DenseNet-121 66.53+037 71.54+071 74.25+039 74.08+0.32 92.47+004 94.46+024 95.35+0.07 95.25:+0.04
EfficientNet-B4 59.92+055 65.16+1.63 71.35+024 69.31+1.50 88.97+050 91.59+071 94.15+006 93.35+0.53
ViT-B/16 60.55+056 66.72+0.71 71.29+040 72.89+0.70 88.97+0.18 92.62+031 94.32+0.17 94.84+0.16
CLIP ViT-B/16 56.63+053 62.97+067 66.47+029 66.25+028 86.44+027 90.55+035 92.32+025 92.20+0.11
EVA-02 ViT-B/16 57.60+100 64.42+067 70.42+087 70.34+0.93 87.31+058 91.21+029 93.92+033 93.97+035
DINO ViT-B/16 59.44+031 65.80+1.01 69.35+1.72  70.38+0.99 88.55+027 91.98+044 93.48+077 94.02+037
SAM ViT-B/16 58.86+020 66.19+070 69.42+060 71.47+041 88.07+032 92.25+033 93.70+023 94.40+0.13

LINEAR PROBING

VGG16 53.19+000 53.53+0.02 55.50+0.08 58.12+0.13 83.95+000 84.03+000 86.36+003 87.89+0.04
AlexNet 49.10+0.10 53.80+0.06 55.75+006 59.57+0.05 80.35+0.13 84.74+006 86.47+003 88.98+0.01
ResNet-18 51.06+0.00 53.43+0.02 54.60+0.02 56.46+0.01 82.44+000 84.76+£000 85.65+000 86.97+0.00

DenseNet-121 55.93+001 59.46+002 60.86+002 61.09+0.02 86.45+000 88.64+000 89.38+0.01 89.64+0.01
EfficientNet-B4 54.24+001 56.91+000 57.88+0.02 58.47+0.01 85.29+000 87.17+000 87.63+000 88.33+0.00
ViT-B/16 53.91+006 60.69+009 62.79+002 63.80+0.08 84.95+003 89.27+003 90.39+0.01 90.88+0.06
CLIP ViT-B/16 55.28+0.03 59.39+004 61.03+008 61.50+0.06 86.02+001 88.60+0.02 89.62+001 89.76+0.08
EVA-02 ViT-B/16 54.23+001 58.35+002 59.71+000 60.51+0.02 85.14+000 87.93+000 88.68+0.00 89.24+0.00
DINO ViT-B/16 57.46+022 63.09+0.02 63.92+0.05 64.04:0.12 87.22+1010 90.51+0.02 91.02+0.01 90.98+0.03
SAM ViT-B/16 37.70+0.00 41.70+0.00 46.05+0.01 46.66:+0.01 68.59+001 73.73+001 76.61+000 76.89+0.00

k-NN (k= 11)
VGG16 47.30 47.20 48.55 51.30 - - - -
AlexNet 45.97 49.96 50.79 54.11 - - - -
ResNet-18 48.25 48.89 49.05 51.54 - - - -
DenseNet-121 48.66 50.10 51.04 52.67 - - - -
EfficientNet-B4 49.79 51.14 50.35 51.26 - - - -
ViT-B/16 47.47 50.73 52.84 54.33 - - - -
CLIP ViT-B/16 48.04 50.48 53.29 53.46 - - - -
EVA-02 ViT-B/16  49.74 50.92 52.52 53.86 - - - -
DINO ViT-B/16 51.56 56.10 57.39 57.12 - - - -

SAM ViT-B/16 48.00 49.67 49.64 46.97 - - - -
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