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Transfer Learning Paradigm
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Pre-train Fine-tune
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new fc

• Improve transfer learning with a given pre-trained model
• Co-Tuning for Transfer Learning, NeurIPS 2020
• Stochastic Normalization, NeurIPS 2020



Pre-trained Model Selection

• Which pre-trained model to use?

• https://pytorch.org/hub/
• https://pytorch.org/vision/stable/models.html

https://pytorch.org/hub/
https://pytorch.org/vision/stable/models.html


Pre-trained Model Selection

• Which pre-trained model to use? (6300 models)

• https://huggingface.co/models

https://huggingface.co/models


Pre-trained Model Selection

• Porcedure of Pre-trained Model Selection

• How to measure correlation
• M pre-trained models with a dataset
• Ground truth transfer learning performance
• Assessment score
• weighted Kendall’s Tau between and

<latexit sha1_base64="sFG0KrROdr8p+mqqbtmO/+smCjY=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0WsICURUTeFoi5cVrAPaGKYTCft0MkkzEzEEPIJbvwVNy4UcevSnX9j0mah1QMXDufcy733uCGjUhnGl1aam19YXCovV1ZW19Y39M2tjgwigUkbBywQPRdJwignbUUVI71QEOS7jHTd8UXud++IkDTgNyoOie2jIacexUhlkqPvWz5SI4xYcpnCBrSS2r1DD2Hs0AMrdRLaMNPbhKcVR68adWMC+JeYBamCAi1H/7QGAY58whVmSMq+aYTKTpBQFDOSVqxIkhDhMRqSfkY58om0k8lDKdzLlAH0ApEVV3Ci/pxIkC9l7LtZZ36+nPVy8T+vHynvzE4oDyNFOJ4u8iIGVQDzdOCACoIVizOCsKDZrRCPkEBYZRnmIZizL/8lnaO6eVI3ro+rzfMijjLYAbugBkxwCprgCrRAG2DwAJ7AC3jVHrVn7U17n7aWtGJmG/yC9vENAgKb7w==</latexit>

D = {(xi, yi)}ni=1



Brute-force Fine-tuning
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Pre-train Fine-tune
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new fc

• complete fine-tuning of pre-trained models
• hyper-parameter tuning, model training（L costly）
• yield ground-truth measure（J 𝜏! = 1）



LEEP/NCE
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Pre-train

• no training (J fast )
• build on category relationship
• not accurate (L small 𝜏!)
• limited applicability L
• can only transfer supervised pre-trained models to classification
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LogME (proposed)
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Pre-train

• fix pre-trained models⇒ fast J
• treat pre-trained models as feature extractor
• applicable to any pre-trained models J

• How to measure the compatibility between f and y?
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LogME – unary output

• measure by p(y|f) with linear model y=wTf
• point estimation L
• train optimal w*，compute p(y|f, w*)
• prone to over-fitting

• distributional estimation (evidence) J
• take expectation over all possible w with a causal graph

<latexit sha1_base64="lHyRuM4U2y2H0HQchgTILNBHN/g=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0VoUUoiom6EolBcVrAPaEKZTCbt0MmDmYklpP0IN/6KGxeKuHXhzr9x0nahrRdmOJxzL/fc40SMCmkY31puaXlldS2/XtjY3Nre0Xf3miKMOSYNHLKQtx0kCKMBaUgqGWlHnCDfYaTlDG4yvfVAuKBhcC+TiNg+6gXUoxhJRXX146iUjGpleAUtGkgYlYZl9SVwBGsnUGHLR7LP/dQdw2FXLxoVY1JwEZgzUASzqnf1L8sNceyTQGKGhOiYRiTtFHFJMSPjghULEiE8QD3SUTBAPhF2OjlqDI8U40Iv5OopZxP290SKfCES31GdmUcxr2Xkf1onlt6lndIgiiUJ8HSRFzMoQ5glBF3KCZYsUQBhTpVXiPuIIyxVjgUVgjl/8iJonlbM84pxd1asXs/iyIMDcAhKwAQXoApuQR00AAaP4Bm8gjftSXvR3rWPaWtOm83sgz+lff4AXn+b7Q==</latexit>

p(y|F ) =

Z
p(w)p(y|F,w)dw

<latexit sha1_base64="W4NsZ3UdMd3JSqHJ0nbSZyXsADw=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhN7JbDJmdmaZmRVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqeDG+v63t7K6tr6xWdgqbu/s7u2XDg4bRmWasjpVQulWhIYJLlndcitYK9UMk0iwZjS8nfrNJ6YNV/LBjlIWJtiXPOYUrZMaHRTpALulsl/xZyDLJMhJGXLUuqWvTk/RLGHSUoHGtAM/teEYteVUsEmxkxmWIh1in7UdlZgwE45n107IqVN6JFbalbRkpv6eGGNizCiJXGeCdmAWvan4n9fObHwdjrlMM8sknS+KM0GsItPXSY9rRq0YOYJUc3croQPUSK0LqOhCCBZfXiaN80pwWfHvL8rVmzyOAhzDCZxBAFdQhTuoQR0oPMIzvMKbp7wX7937mLeuePnMEfyB9/kDjSePHQ==</latexit>↵
<latexit sha1_base64="ZOARUCS6WTMkfnwpQ7R31hfCNOk=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeiwK4rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfzsrq2vrGZmGruL2zu7dfOjhs6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WDGSfoR3QgecgZNVaq3/VKZbfizkCWiZeTMuSo9Upf3X7M0gilYYJq3fHcxPgZVYYzgZNiN9WYUDaiA+xYKmmE2s9mh07IqVX6JIyVLWnITP09kdFI63EU2M6ImqFe9Kbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNkUbgrf48jJpnle8y4pbvyhXb/I4CnAMJ3AGHlxBFe6hBg1ggPAMr/DmPDovzrvzMW9dcfKZI/gD5/MHnBeMzw==</latexit>
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<latexit sha1_base64="bGDTOKyV7GDRZrDob8GdoO8hXfo=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoQUsioi6LblxJhb6gScNkOmmHTh7MTJQQ8g1u/BU3LhRx68qdf+Ok7UJbD1w4nHMv997jRowKaRjfWmFpeWV1rbhe2tjc2t7Rd/faIow5Ji0cspB3XSQIowFpSSoZ6UacIN9lpOOOr3O/c0+4oGHQlElEbB8NA+pRjKSSHL2aOBRagvrQ8pEcYcTS26zy0G9Cz6HH0HKJRP30xMyqjl42asYEcJGYM1IGMzQc/csahDj2SSAxQ0L0TCOSdoq4pJiRrGTFgkQIj9GQ9BQNkE+EnU5eyuCRUgbQC7mqQMKJ+nsiRb4Qie+qzvxuMe/l4n9eL5bepZ3SIIolCfB0kRczKEOY5wMHlBMsWaIIwpyqWyEeIY6wVCmWVAjm/MuLpH1aM89rxt1ZuX41i6MIDsAhqAATXIA6uAEN0AIYPIJn8AretCftRXvXPqatBW02sw/+QPv8AW4mnKw=</latexit>
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<latexit sha1_base64="B7fUqCAdlQp1h/X7NSf6fq9tvIA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2k3bpZhN2N0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+m/ntJ1SaJ/LRTFIMYjqUPOKMGiv5vRAN7Vdrbt2dg6wSryA1KNDsV796g4RlMUrDBNW667mpCXKqDGcCp5VepjGlbEyH2LVU0hh1kM+PnZIzqwxIlChb0pC5+nsip7HWkzi0nTE1I73szcT/vG5mopsg5zLNDEq2WBRlgpiEzD4nA66QGTGxhDLF7a2EjaiizNh8KjYEb/nlVdK6qHtXdffhsta4LeIowwmcwjl4cA0NuIcm+MCAwzO8wpsjnRfn3flYtJacYuYY/sD5/AHFfI6p</latexit>

�
<latexit sha1_base64="IKyPjLKye36w45lJYuoHVfX9mvI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRimhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWtX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD5luNAA==</latexit>w

<latexit sha1_base64="kqaWhWkGpN+GGGd2tveNu9R1hT0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rbuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6WONAg==</latexit>y
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<latexit sha1_base64="yXRD1nNzvOEXT3QL/r3an1h8lPY=">AAAB6nicbVDLSgNBEOyNrxhfUY+KDAbBU9gVRY9BLx4TNA9IljA7mU2GzMwuM7NCWHL06MWDIl79iHyHN7/Bn3DyOGhiQUNR1U13VxBzpo3rfjmZpeWV1bXsem5jc2t7J7+7V9NRogitkohHqhFgTTmTtGqY4bQRK4pFwGk96N+M/foDVZpF8t4MYuoL3JUsZAQbK92Fba+dL7hFdwK0SLwZKZQOR5Xvx6NRuZ3/bHUikggqDeFY66bnxsZPsTKMcDrMtRJNY0z6uEublkosqPbTyalDdGKVDgojZUsaNFF/T6RYaD0Qge0U2PT0vDcW//OaiQmv/JTJODFUkumiMOHIRGj8N+owRYnhA0swUczeikgPK0yMTSdnQ/DmX14ktbOid168qNg0rmGKLBzAMZyCB5dQglsoQxUIdOEJXuDV4c6z8+a8T1szzmxmH/7A+fgB38yRPQ==</latexit>
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<latexit sha1_base64="ku66BbFSgTNHNiM6GnrHv8zPKFM=">AAAB63icbVDLSgNBEOz1GeMr6lGRwSB4Crui6DHoxWMC5gHJEmYns8mQmdllZlYIS45evXhQxKv/kO/w5jf4E84mOWhiQUNR1U13VxBzpo3rfjlLyyura+u5jfzm1vbObmFvv66jRBFaIxGPVDPAmnImac0ww2kzVhSLgNNGMLjN/MYDVZpF8t4MY+oL3JMsZASbTAo7LN8pFN2SOwFaJN6MFMtH4+r34/G40il8trsRSQSVhnCsdctzY+OnWBlGOB3l24mmMSYD3KMtSyUWVPvp5NYROrVKF4WRsiUNmqi/J1IstB6KwHYKbPp63svE/7xWYsJrP2UyTgyVZLooTDgyEcoeR12mKDF8aAkmitlbEeljhYmx8WQhePMvL5L6ecm7KF1WbRo3MEUODuEEzsCDKyjDHVSgBgT68AQv8OoI59l5c96nrUvObOYA/sD5+AFp+ZGJ</latexit>

yi

<latexit sha1_base64="/q3ywKtyqrX0Ydj+Rnx0XMH2GKc=">AAAB63icbVDLSgNBEOz1GeMr6lGRwSB4Crui6DHoxWMC5gHJEmYns8mQmdllZlYIS45evXhQxKv/kO/w5jf4E84mOWhiQUNR1U13VxBzpo3rfjlLyyura+u5jfzm1vbObmFvv66jRBFaIxGPVDPAmnImac0ww2kzVhSLgNNGMLjN/MYDVZpF8t4MY+oL3JMsZASbTBp2WL5TKLoldwK0SLwZKZaPxtXvx+NxpVP4bHcjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTya0jdGqVLgojZUsaNFF/T6RYaD0Uge0U2PT1vJeJ/3mtxITXfspknBgqyXRRmHBkIpQ9jrpMUWL40BJMFLO3ItLHChNj48lC8OZfXiT185J3Ubqs2jRuYIocHMIJnIEHV1CGO6hADQj04Qle4NURzrPz5rxPW5ec2cwB/IHz8QOG/pGc</latexit>
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<latexit sha1_base64="RD1xn04MC7WlxqBn+M6h5pMV2R8=">AAAB63icbVDLSgNBEOz1GeMr6lGRwSB4Crui6DHoxWMC5gHJEmYns8mQmdllZlYIS45evXhQxKv/kO/w5jf4E84mOWhiQUNR1U13VxBzpo3rfjlLyyura+u5jfzm1vbObmFvv66jRBFaIxGPVDPAmnImac0ww2kzVhSLgNNGMLjN/MYDVZpF8t4MY+oL3JMsZASbTBp2vHynUHRL7gRokXgzUiwfjavfj8fjSqfw2e5GJBFUGsKx1i3PjY2fYmUY4XSUbyeaxpgMcI+2LJVYUO2nk1tH6NQqXRRGypY0aKL+nkix0HooAtspsOnreS8T//NaiQmv/ZTJODFUkumiMOHIRCh7HHWZosTwoSWYKGZvRaSPFSbGxpOF4M2/vEjq5yXvonRZtWncwBQ5OIQTOAMPrqAMd1CBGhDowxO8wKsjnGfnzXmfti45s5kD+APn4wcx5pFk</latexit>

yn

<latexit sha1_base64="f5WwfCooovRbr/S+1EhRe7/x4ok=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xCzhfkSHSoSCUbTSQ9ZX/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBf0I1Cib5tNRLDU8oG9Mh71qqaMSNP5mfOiVnVhmQMNa2FJK5+ntiQiNjsiiwnRHFkVn2ZuJ/XjfF8NqfCJWkyBVbLApTSTAms7/JQGjOUGaWUKaFvZWwEdWUoU2nZEPwll9eJa2LqlerXt7XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBsQo3m</latexit>
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<latexit sha1_base64="b52UVNSP/m4xByFNerwItvPLsM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPZlv1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZF1atVL+9rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwBPUI3T</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>

...

<latexit sha1_base64="78L7YWuJHZKGaYKT1UAovUkSYVU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikoseiF48V7Qe0oWy2k3bpZhN2N0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZemAqujed9O4W19Y3NreJ2aWd3b/+gfHjU1EmmGDZYIhLVDqlGwSU2DDcC26lCGocCW+Hodua3nlBpnshHM04xiOlA8ogzaqz04Lpur1zxXG8Oskr8nFQgR71X/ur2E5bFKA0TVOuO76UmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzUKTmzSp9EibIlDZmrvycmNNZ6HIe2M6ZmqJe9mfif18lMdB1MuEwzg5ItFkWZICYhs79JnytkRowtoUxxeythQ6ooMzadkg3BX355lTQvXL/qXt5XK7WbPI4inMApnIMPV1CDO6hDAxgM4Ble4c0Rzovz7nwsWgtOPnMMf+B8/gBOfI0q</latexit>



• Analytic form ( )

• measures how likely labels are with respect to features.

• How to choose 𝛼, 𝛽？
• no grid search！
• maximize via alternative optimization

• name converged value LogME (log maximum evidence)

LogME – unary output

<latexit sha1_base64="vRHSOinBaEG+6QeZdvdopar0wt4="></latexit>

(↵⇤,�⇤) = argmax
↵,�

L(↵,�)

<latexit sha1_base64="vRHSOinBaEG+6QeZdvdopar0wt4="></latexit>

(↵⇤,�⇤) = argmax
↵,�

L(↵,�)



LogME – complex cases

• Multivariate output
• average LogME over each dimension

• classification with K classes
• no analytic form with softmax output
• regress one-hot labels instead



Complexity Analysis

• complexity

• for common cases

1013 operations needs 104 seconds
not fast enoughL

• bottleneck
matrix inverse and MatMul (line 9)

• Optimization (line 10):
• leverage results from line 4
• avoid matrix inverse
• MatMulàMatVecMul
• reduce from O(n4) to O(n3)



Classification with Supervised Pre-trained Models

• 9 datasets, 10 pre-trained models
• x-axis (accuray) vs. y-axis (assessment score)
• LogME has largest 𝜏! in most tasks



More experiments

• Regression

• Contrastive pre-trained models

• NLP models

• Only LogME works, LEEP / NCE are not applicable



Efficiency of LogME

• Much more efficient than brute-force fine-tuning
• at most 3000x speedup with only 1% memory
• almost lower bound



Thanks for Listening!
Code Available: https://github.com/thuml/LogME

https://github.com/thuml/LogME

