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How to select the best pre-trained
model before fine-tuning!

Pre-trained Model Selection Problem

I Transfer learning is a widely-used paradigm for practitioners.

I There have been some papers working on improving transfer learning when a
pre-trained model is given:
I Co-Tuning for Transfer Learning, NeurIPS 2020
I Stochastic Normalization, NeurIPS 2020

I But which pre-trained model should be used if we have a large model zoo?
I TorchVision has over 100 pre-trained models.
I HuggingFace has over 6000 pre-trained models.

I Design a general and fast algorithm for accurate selection!

Brief Overview of LogME

I generally applicable to a broad range of tasks

I fast and memory-efficient

I tested on 22 pre-trained models and 17 downstream tasks

Overall Idea

I Drawback of brute-force fine-tuning
I hyper-parameter tuning, model training (both time-consuming)

I trade-off between speed and accurate selection
I freeze the feature extractor to avoid gradient update
I leverage theoretical optimization to avoid hyper-parameter tuning

I setup a model to estimate the compatibility between features and labels

LogME – unary output

I measure p(y |f ) with linear model y = wT f

I A naive solution (point estimation) of training optimal w∗ and computing
p(y |f ,w∗) is prone to over-fitting

I A better solution (distributional estimation) is to take expectation over all
possible w with a causal graph
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w ⇠ N (0, ↵�1I)

I p(y |F ) =
∫
p(w)p(y |F ,w)dw

I L(α, β) = log p(y |F , α, β) = n
2 log β+ D

2 logα− n
2 log 2π− β

2 ||Fm− y ||22− α
2m

Tm− 1
2 log |A|

with A = αI + βFTF ,m = βA−1F Ty
I L(α, β) measures how likely labels are with respect to features.

I How to choose α, β?
I alternative optimization (no grid search!)

Experimental Results (toy data for intuitive explanation)

I Generated data with increasing noise (decreasing feature quality).

I LogME decreases as feature quality decreases.

I LogME can properly measure the quality of features!
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Experimental Results (compared with prior methods)

I 9 datasets, 10 pre-trained models; x-axis (accuray) vs. y-axis (assessment score)

I LogME has largest τw in most tasks

Experimental Results (LogME exclusive)

I regression tasks (larger LogME indicates better performance)

I contrastive pre-trained models (perfectly predict the order after fine-tuning)

I NLP tasks (7 GLUE tasks with 8 popular pre-trained language models)

Useful Links

I Code is available at https://github.com/thuml/LogME
I Will be integrated into https://github.com/thuml/Transfer-Learning-Library in the future.
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