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Recursive NN for Transition-Based Parsing

nmo

the largest  city

Recursive composition function in the stack-LSTM parser (Dyer et al., 2015):

c(h,d, r) = tanh(W[h; d; r] + b)
cityr = c(cityo, largest, left — nmod)
city, = c(cityi, the, left — det)
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English PTB  Chinese CTB

S-LSTM without composition 89.6 83.6
S-LSTM with composition 90.9 85.7
BiLSTM 91.2 85.0

@ BiLSTM + composition?

@ Examine composition in simple architecture

o Typologically varied languages
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Transition-Based Parsing using BiLSTMs
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Transition-Based Parsing using BiLSTMs
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Recursive Composition in the BiLSTM parser
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Recursive Composition in the BiLSTM parser

Chead = tanh(W|[h; d; r] + b) + rc
Chead = LSTM([h; d; r])
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Recursive Composition in the BiLSTM parser

Chead = tanh(W|[h; d; r] + b) + rc
Chead = LsTM([h; d; r]) + Ic
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LSTM Feature Extractors
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LSTM Feature Extractors
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LSTM Feature Extractors
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Results: BiLSTM ablations + composition
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Composition gap recovery
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Conclusion

@ Subtree composition does not reliably help a BiLSTM
transition-based parser

@ The backward part of the BiLSTM is crucial, especially for
right-headed languages

@ The forward part of the BiLSTM is less crucial

@ A backward LSTM + subtree composition performs close to a
BiLSTM

@ POS information and subtree composition are two partially
redundant ways of constructing contextual information
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