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luinan25azdl filter L0 ¢

Filter 1
Wy 060 0.89 0.82 0.44 028 -0.08 0.14 0.41 0.086 3.83 0.497
U 042 062 042 0.73 0.16 0.32 0.03 0.15 0.3494 4.38 -0.598
3 053 059 053 0.02 0.32 -021 -0.14 0.50 0.3668 2.71 -2.555
fles 011 060 077 027 Filter 2 0.3341 218 0.222
gw 022 042 064 091 1 0 1 1 1.1684 3.3 -2.22
msaly 0.65 081 052  0.64 1 1 1 0
wse  0.18 029 036  0.99 -1 0 2 -1
Filter 3
¥1  0.12 023 041 -0.34 -2 -0.3 1 0.4 -0.3776 1.6  0.947
5%  -045 044 091  0.12 0 0 0 1 0524 287 1.01
a 053 059 053 0.02 -1 2 0 -3 0.0206 2.15 -1.225
ws 022 045 065 0.44 09747 2.84 -2.031
msalvy 065 0.81 052 0.64
wse  0.18 029 036  0.99




Max pooling over time
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Dilated filter — dilation = 2
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Convolutional Network

e Word Embedding : word —> embedding
e Filter ¥11AM14 ¢ : embeddings —> output

e (Max) pooling operation: output —> feature map
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https://arxiv.org/pdf/1510.03820.pdf

+ activation function

convolution
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oolin regularization
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CNN for Sentence Classification

e Yoon Kim (2014): Convolutional Neural Networks for Sentence Classification. EMNLP
2014.

e Hyperparameters:
o Word embedding pretrained with word2vec 9u1m 300 units
e Relu Activation Function
e Filtersizes=3,4,5
o URAZUUINI 100 filters = 3 x 100 feature maps
e Dropout p=0.5
e L2 reqularization

e Minibatch size = 50



Experiment Results

Model MR | SST-1 | SST-2 | Subj | TREC| CR | MPQA
CNN-rand 76.1 45.0 82.7 896 | 91.2 | 79.8 | 834
CNN-static 81.0 45.5 86.8 93.0 | 928 | 84.7 | 89.6
CNN-non-static 81.5 | 48.0 87.2 934 | 93.6 | 84.3 | &89.5
CNN-multichannel 81.1 474 | 88.1 | 93.2 | 92.2 | 85.0 | 894
RAE (Socher et al., 2011) 77.7 43.2 82.4 — - — 86.4
MV-RNN (Socher et al., 2012) 79.0 44.4 82.9 — — — —
RNTN (Socher et al., 2013) — 45.7 89.4 - - - .
DCNN (Kalchbrenner et al., 2014) - 48.5 86.8 — 93.0 — —
Paragraph-Vec (Le and Mikolov, 2014) — 48.7 | &7.8 — — — —
CCAE (Hermann and Blunsom, 2013) 77.8 — — — — — 87.2
Sent-Parser (Dong et al., 2014) 79.5 — — — — - 86.3
NBSVM (Wang and Manning, 2012) 79.4 — — 93.2 — 81.8 | 86.3
MNB (Wang and Manning, 2012) 79.0 — — 93.6 — 80.0 | 86.3
G-Dropout (Wang and Manning, 2013) || 79.0 — — 93.4 - 82.1 86.1
F-Dropout (Wang and Manning, 2013) || 79.1 — — 93.6 — 81.9 | 86.3
Tree-CRF (Nakagawa et al., 2010) 77.3 — — — — 81.4 | 86.1
CRF-PR (Yang and Cardie, 2014) - - - - - 82.7 -
SVMg (Silva et al., 2011) — — - - 95.0 = o




CNN in Keras

embedding_dim =

mode

model.
model.
model.
model.
model.
model.

ayers
ayers
ayers
ayers
ayers

100

L = Sequential()
add (1
add (1
add (1
add (1
add (1

.Embedding(vocab_size, embedding_dim, input_length=maxlen))
.ConvlD(num_filters, filter_size, activation='relu'))
.GlobalMaxPooling1D())

.Dense(num_hidden_units, activation='relu'))
.Dense(num_labels, activation='sigmoid"'))

compile(optimizer="adam',
loss="binary_crossentropy’,
metrics=['accuracy'])
model.summary( )



Typical Learning Curves

Training and validation accuracy Training and validation loss

10 - == Training acc —
- \f@lidation acc

s

= Training loss
nn - = Validation loss

10 4 5 10

- B

N
N oS
o -

https://realpython.com/python-keras-text-classification/#convolutional-neural-networks-cnn



Word Segmentation with CNN



Word Segmentation as Classfication

e Label: mManuwsLsnVaIA1 (1) dbel 10 0 1 0 0 O
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What Embedding?
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Iterated Dilated CNN
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Experimental Results

Method Dataset (WLFE, )
In-Domain Out-Domain
BEST-2010 Wisesight  TNHC

Previous work

Dictionary-based 71.18% 78.97% 72.70%

DeepCut 94 46% 84.45% 78.17%

Ours

BiLSTM

(CH)-BI 95.05% 85.85% 79.31%

(CH+SY)-BI 95.59% 86.15% 78.70%

-CRF(SY)-BI 95.51% 86.10%  79.89%

[D-CNN

(CH)-BI 94 31% 85.80% 79.22%

(CH+SY)-BI 95.45% 86.43%  79.87%

-CRF(SY)-SchA*™ 95.60% 86.15% 79.64%

Method OOV Recall
Dictionary-based 21.31% (24.70%)
DeepCut 52.09% (60.47%)
BiLSTM

(CH)-BI 49.51% (59.58%)
(CH+SY)-BI 58.62% (67.42%)
-CRF(SY)-BI 58.37% (65.09%)
ID-CNN

(CH)-BI 44 83% (51.92%)
(CH+SY)-BI 48.52% (64.09%)

-CRF(SY)-SchemeA

56.53% (65.35%)



l-Dilated CNN Hyperparameters

e Adam Learning rate = 0.00092
e Adam Weight decay = 1.17e-05
e Number of filters = 200

e Dense layer size =47

e Dropout p =0.21



