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Knowledge distillation: 
A small model (the student ) is trained to 
mimic the predictions of a much larger 

pretrained model (the teacher )

Bucila et al., 2006; Hinton et al., 2015



Sanh et al., 2019 (ÒDistilBERTÓ)



BERT 
(teacher ): 
24 layer 

Transformer

Bob went to the <MASK> 
to get a buzz cut 

barbershop: 54% 
barber: 20% 
salon: 6% 
stylist: 4% 
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BERT 
(teacher ): 
12 layer 

Transformer

Bob went to the <MASK> 
to get a buzz cut 

barbershop: 54% 
barber: 20% 
salon: 6% 
stylist: 4% 

É

soft targets ti

DistilBERT 
(student ): 

6 layer 
Transformer

Bob went to the <MASK> 
to get a buzz cut 

Cross entropy loss to 
predict soft targets

Lce = !
i

ti log(si)



Instead of Òone-hotÓ ground-truth, 
we have a full predicted distribution

¥ More information encoded in the target prediction 
than just the ÒcorrectÓ word 

¥ Relative order of even low probability words (e.g., 
ÒchurchÓ vs ÒandÓ in the previous example) tells us 
some information 
¥ e.g., that the <MASK> is likely to be a noun and refer to a 

location, not a function word 





Can also distill other parts of the 
teacher, not just its Þnal predictions!

Jiao et al., 2020 (ÒTinyBERTÓ)



Distillation helps signiÞcantly over just 
training the small model from scratch

Turc et al., 2019 (ÒWell-read students learn betterÓ)



Turc et al., 2019 (ÒWell-read students learn betterÓ)



Frankle & Carbin, 2019 (ÒThe Lottery Ticket HypothesisÓ)

How to prune? Simply remove the weights 
with the lowest magnitudes in each layer



Can prune a signiÞcant fraction of the network 
with no downstream performance loss

Chen et al., 2020 (ÒLottery Ticket for BERT NetworksÓ)



What if you only have access to 
the modelÕs argmax prediction, 

and you also donÕt have access to 
its training data?
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Limitation :  
Genuine queries can be out-of-distribution 

but still sensible 

Only works for RANDOM queries


