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Neural Network tt0o{ €=
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Out-Of-Vocabulary Word

« MZ2 HH0{9] dd

« Vocabularyd| e[ X| 2ot Choj= “Y 481 Z(Unknown)’ 2= CiA|
« ‘M Z2AHE 7|29 XUNK>HE &S Hoti|7|= LAIO| OtL|2t OFHOA S&S dO|CY,
UO0|E =0z KUNKIAHOM ZHAHE LE CUNK>S KUNKDA[HO| Al= <UNK>LZ
LotAld = YA =22 8 225 S0UHLE KUNKYOIM & & QU= OO|ElE S0 LTt
CUNK>E & [ AFRS 4= U= Eoll= 7122 KUNKYOIA <UNK>2| 24 UE =2t AAHFTE
CUNK>EO[t AMRNS & HiZ €& 4~ U= CUNK>EO|7F 27+



i
Q
odl
m
P>
|O
1>
v
MO
Rl
o
1>

ol
rQ
<
—
[s)
o
>
o0
Ll
rr
MO
Rl
o
N
gy

A F 7tA| 2 LHO| =4
e Convolution AFZ

o« 22X

=A EF2| Recurrent Neural Network AFE



Convolution
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Character RNN
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e Convolution - &0 L A9 &AMt T HIE 7} S&A: anagram &0

z|CF (altitude/latitude, silent/listen)

* RNN - & tokenO|] EO{ol £O0|M 2Xt9] 2 Z7t: long term
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Long Term Dependency 24|




Background




Word Superiority Effect
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Semi-character RNN

+ 0] BAHOl| 2{0510] Al & CHO HH
» Sakaguchi, Keisuke, et al. "Robsut Wrod Reocginiton via semi-Character Recurrent
Neural Network." arXiv preprint arXiv:1608.02214 (2016).
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Representing Word with
Bags of Features



Bags of Features

“Deepcon-2017~

— N

“Deepcon” “2017” -
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Bags of Features ++4

« Bags of FeaturesO|= Of2ll featureS0| AF2E (Z0O] 7|&F)

e Alphabet Feature

Digits Feature

Special Characters Feature

Capitalization Feature

Word Length Feature
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Capitalization Feature

. Alphabet featuredilN| 2E 25 42242 HESIUI| G20 A2}
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Special Characters Feature

e SHE0| AFRS RMMANA SH EIEI} 7Y =2 157 E4 22 MA

« 2| 157} 2|9 &4 EAt= ‘unknown’2 2 CHA

 Bag of charactersS A230{ HIE{S}



Other Features

e Digits Feature

« 22ZI= bag of charactersZ AI23510] HIE{S}

« Alphabet featureOijMet= E2| 2 HA| AIZ e, 02 2422 FSs5tA| ¢bs
 \Word Length Feature

e CHO1Q] 22} £~2 0~20, 200|422 L2510 one-hot encoding2 2 HlE{ 5}



Bags of Features
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Experiments
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Model Architecture

Predictions

Softmax Layer

Feed Forward
Layer

Concatenation

Backward
GRU Layer

Forward
GRU Layer

Feed Forward
Layer

Bags of
Features

Inputs

Word:_4 Word,

(a) Bags of Features

Predictions

Softmax Layer

Feed Forward
Layer

Concatenation

Backward
GRU Layer

Forward
GRU Layer

Embedding
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(b) One-hot Encoding
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 Penn TreeBank G|O|E{2] Wall Street Journal £& AIE

+ YOI ZAFERZ ABO|A 71 BT O 2 M0l HO|E
* Train data: section 0-18

* Development data: section 19-21

* Test data: section 22-24
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« One-hot encoding baseline CiH|

« OOV O] Efd E=E 49.68% a4
« HA| T EHE 8= 0.96%

« DFO| Oj2td|&f 4~ OF 3 4

One-hotbaseline 96.16 57.71 32,119K

Bags of Features 97.08 86.38 10,585K



e 7|2 state-of-the-art 7|&5 CHH]

« =71 HIOIH &&ot = ZE=L

Approach Extra

Manning (2011) 97.32 90.79

Shen et al. (2007) 97.33 89.61 No
Sun (2014) 97.36 - No
Moore (2015) 97.36 91.09 Yes
Hajic et al. (2009) 97.44 - Yes
Sggaard (2011) 97.50 - Yes
Tsuboi (2014) 97.51 91.64 Yes
Huang et al. (2015) 97.55 - Yes
Choi (2016) 97.64 92.03 Yes
This work 97.08 86.38 No
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