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Motivation | What is dataset distillation? 

Dataset distillation aims to learn a small dataset which preserves the critical 
information from the original dataset. 

Instead of training on the original dataset, we can use this condensed dataset to train 
a model, and have the model achieve similar performance. 

⚗ 

3



Motivation | Why is it important?

● Fundamentally a compression problem - pragmatic compression. 
● Finding equivalent bits that can represent datasets + store information in a 

continuous environment.
● Example: after learning on two tasks, dataset distillation enables merging 

knowledge.
● Potential Applications: continual learning, knowledge base update, adaptation 

tasks, etc,.
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Related Work | Vision Domain
⚗ 

Wang, Tongzhou, et al. "Dataset distillation." arXiv preprint arXiv:1811.10959 (2018). 5



Related Work | Language Domain

Sucholutsky, Ilia, and Matthias Schonlau. "Soft-label dataset distillation and text dataset distillation." 2021 International Joint Conference on Neural Networks 
(IJCNN). IEEE, 2021.
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Related Work | Language Domain
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Snell, Charlie, Dan Klein, and Ruiqi Zhong. "Learning by distilling context." arXiv preprint arXiv:2209.15189 (2022).
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Approach | Create few synthetic inputs per output class
⚗ 

● Focus on classification tasks for now.
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Approach | Trainable synthetic inputs
⚗ 
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Approach | Few synthetic inputs
⚗ 

● Few synthetic inputs 

○ |C| classes

○ k synthetic inputs per class

○ Each input contains 512 tokens

● Number of parameters:

○  
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Approach 
⚗ 
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Approach | Back-propagation through time for
⚗ 

● Handling gradient computation through multiple inner-loop iterations is 

non-trivial.

● Use BPTT
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Approach | Convert back to text?
⚗ 

● Outerloop trains synthetic input embeddings.

● Convert back to tokens using nearest neighbour search over token 

embeddings.

● Finally, use for downstream applications
○ Train (much) quicker using distilled dataset.

○ Combine with other distilled datasets to create super-dataset?

○ Continual learning / Knowledge-base updates?

○ Theoretically interesting!
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Baselines |  Settings

● We compare our method with the following baselines:

○ Fine-Tuned BERT Base

○ Fine-Tuned DistilBERT

○ Fine-Tuned RoBERTa

● We test our method on the following datasets:

○ AG News, SST2, IMDB, Rotten Tomatoes

○ We choose classification tasks because of their primitive nature
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Baselines | Accuracy Scores
⚗ 

Model / Dataset AG News IMDB SST-2 Rotten Tom.

DistilBERT 92.97 87.32 80.74 78.71

BERT Base 94.46 93.86 91.86 84.71

RoBERTa 94.98 95.11 93.35 88.46

BERT Base pending pending pending pending

DistilBERT pending pending pending pending

RoBERTa pending pending pending pending
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Prompting Experiment | Few-shot Capabilities?

● Do distilled examples make for good prompts?

● Compare few-shot performance of using distilled examples within prompts 

for GPT family models
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Analysis Experiments | Going Further

● We hope to run the following analysis after we have our results

○ How does performance scale with number of distilled examples / class

○ Compare compute usage of fine-tuning distilled examples vs. full 

dataset

○ Qualitative analysis of distilled examples vs regular examples

● Future Work
○ Extend methodology to more complex tasks

○ Extend distillation method to use optimizers other than SGD
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