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Problem Sttement Methods

Goal: Build a question-answering system on SQuAD 2.0 with BiDAF Results from BiDAF, QANet, Transformer-XL

*  BiDAF (character-level embedding) *  Word embedding layer (the baseline model does not include character -

* QANet embedding) o We T Ve

*  Embedding encoder layer (bidirectional LSTM)

* Attention layer (context-query bidirectional attention flow)
i

*  Transformer-XL
Current Challenges:

*  Switch LSTMs to the transformers to enable faster training @ = me tmax(S;;), - q;
*  Process the long context paragraphs with Transformer-XL ) |+ Modeling layer (bidirecti()rml] LSTM) ~ “
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Dataset: SQUAD 2.0, 1nclud1r1g unanswerable questions Subsnfutcd RNNs with encoder blocks, both in embedding encoder and Baseline N/A N/A 57.60 60.94 67.23
Siner modeling layers Charembed 5920 6274 5893 G211 68.58
. < - QANet encoder block: QANet 49.77 5214 53.32 55.74 63.07

lm‘n“?‘g size: ~130k *  Depthwise separable convolution layers (2 conv layers in embedding [T N/A 50.92 51.01 5456
* Lval size: 6078 encoder layer, 4 conv layers in modeling layer)
e Test size: 5915 *  Multiheaded self-attention layer + MLP 3
Input: Paragraph + Question * Layer dropout — applied after each layer, scaling dropout probability based Analy51s
Output: Start and end positions that define the answer range on layer depth ) Question: Who ordered Loudoun to defend Louisbourg?

= T T y o I Context: Loudoun, a capable administrator but a cautious field
—_— - ([ w \ commander, ...He was then ordered by William Pitt, the Secretary of
Outputiarer Ouputiarer -
Related Work N ) o (__tavernom ] State responsible for the colonies, to attack Louisbourg first. ...
BiDAF [1]: i o : Prediction: \Villiam Pitt Answer: N/A
: e s . [ settatention
¢ Word-level embedding layer, bidirectional L.STM encoding Mo ]
(oot st Question: Thousands of madrasahs spawned what organization?

layer, C2Q+Q2C attention layer, modelling layer, output T

ficowsoca Context: The Taliban were spawned by the thousands of madrasahs

lay ; : .

ayer > tapernomm the Deobandi movement established for impoverished Afghan
QANet [2]: ) . Context embedding Queston embedaing () {_postions encosig_] | refugees and supported by governmental and religious groups in
*  Replace the recurrent structure with convolutions and T i ]\ Proveustaerov 4 neighboring Pakistan. ...

attentions; Faster in training Prediction: Deobandi Answer: ‘The Taliban
Transformer-XL [3]: Transformer-XL

*  Segment-level recurrence mechanism + relative positional Segment-level recurrence:  h7i = [SG? ™) oh7i], Conclusions

. . N »: . . N 771 k: V: — hn*]WT hn*]wT E:*]WT > = =
encoding; Address the gradient vanishing and explosion :n+1’7 .;r:nsfo:mr L;;:[ (q,;, Tl:nl :,; )“ v * Quantitative results did not demonstrate absolute advantage of
roblem; Model long-term dependencies ) i 5 T . o T DT -t, whi - due increasi S carnable
p ; Mo ong-t pende /| Relative positional encoding: A%, ="Kz, +a% Wi nRics QANet, which could be due to an increasing number of learnable
Tk + 0 W Ra_ parameters. But we observe the transformers are better than the
Related Work RNNSs at capturing long-term correlations in the sequence.
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