Tokenization project

UNDERSTANDING PROTEIN  roccrization s a process, where text s broken down inta

smaller units, called tokens. These tokens can be words or

LAN G UAG E M 0 D E LS .charaf:ters. Tokenization allows the.mo.del to more eff.ecti.vely

identify patterns and dependencies in the data, which is
important for accurate prediction and language understanding.
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Token Length Distribution
Transformers rely heavily on a self-attention mechanism,
BPE 15K Unigram 15K WordPiece 15K which allows the model to weigh the importance of different
10k . words in a sentence relative to each other.
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BPE vs Character tokenizer
Tokenization Algorithms prediction of protein stability
0.6
BPE
input: "alper",6 "alpest" 05 D character tokenizer
1.'a",'1",'p","e",'’", split to single-character tokens BPE
‘a’ ‘1 'p', ‘e’ ‘st 't
5 1o 0.4
al ., P, combine the most frequent pairs in one token
a', 'p, 'e','s t
3 .alp.' .e,’ .r.’ o continue till the necessary vocab size is reached 0.3
alp', 'e', 's' 't
: BPE Unigram
WordPiece - 02
input : "llya is supercalifragilisticexpialidocious” 01
split into words, then split non-vocabulary words into subwords
"Ilya', 'is', 'supercalifragilisticexpialidocious’ 0 pearson expvar

'‘Ilya', 'is', 'super', ‘'cali', 'fra', 'gil', ‘'istic', ‘ex',
‘pia’, 'lido', 'cious’

Conclusion

Un'gram Byte Pair Encoding (BPE) performs not as good as character

tokeniser in predicting protein stability. We assume that this
is due to insufficient training of the model. It is also possible
that the problem lies in the size of the model.

WordPiece

[IOI, |r|, |h|, |n|, |m|, ISI, IUI, |an|, |rom|, |r0|, |e|, |man|],

starts with a large base vocabulary of possible subwords

'ro' 'man'] 0.2 repeatedly removes the least impactful subwords
'r' 'oman'] 0.1

C'rom' 'a' 'n'] 0.1 desired vocabulary size is achieved
'ro' 'm" 'a' 'n'] 0.05

e ] 0.05 saves probabilities of each token and its possible tokenizations

O

..Sabanci1 .
Universitesi

SMTB


Anna Puzyreva

Anna Puzyreva


