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(https://travis-ci.org/konlpy/konlpy) (https://readthedocs.org/projects/konlpy/?badge=latest) KoNLPy ("5 ol A o}t
o]"ehi YU Th SHo] FBA 2 91 voll w7 K| JU Tk AAH-L of 22 (page 7) HLHTA L.
NLPE A5 A|Z&stA = 52 A/4o]7] (page 5) oA 7FHAl 712 A41& 558 4 2121, KoNLPy 9]
A ZHol = 418017 (page 7), 2t g O] A2 API (page 32) /A1l A EA 4= 154t

>>> from konlpy.tag import Kkma

>>> from konlpy.utils import pprint

>>> kkma = Kkma ()

>>> pprint (kkma.sentences (u'l|, QtEStM2. BHISLICE. 1))
dl, ergsthe

S ]

>>> pprint (kkma.nouns (u'ZF0[|Lt HoAlRtE ZIE O]
[7é|_E_l
7-I()II
HOAALY,
AFgt,
Ag,

(m

eiz{of HAFME. ')

Ol4w,

== |

>>> pprint (kkma.pos (u' @RETE MHSZ, Of2{UHZIAEH HYS ZCHEAMSI1 1))
[(2F, NNG),

H, NNG),

|24, NNG),

|MIZ], NNG),
b, JrM),
|.
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https://travis-ci.org/konlpy/konlpy

cHAPTER 1

219| 07} 2{0f] A7

bERAT Tha EISIET ol WA 13WAR mol AEE  lojguch
(http://www.koreatimes.co. kr/www/news/nat10n/2014/05/116 157214.html) EZu|HSE sHalo] HAEOA
F8T BAS 2017|919 1 B 770] Wil £477] (page 29) AL E I Hrich

KoNLPy= 22 7|52 of= & 5l e] T WHE8 = 2ol obgd Ytk T H the, &Sk & 9lof e 5=
ol ] Ea] Utth gj= AUt ESF KoNLPy: 1ol 4 (http:/python.org) T2 12| ¢lo] & ARRS 4
=S WHEOI AL, 1AL mol o] 718 okt BHITE, Zeg AW A 715G 71 7 98 B
ofjet 25, me 1o, 1) 1 lo)e] 241G e 4 o theret W71 5 AL 5 Q1 dolol]

L ERVEICY
o] mzAE A 74 Fato] Gt
» ALg o] Zhekslol gt
« T4 0] 88 4 Qlofof o
. QIEY WIFF O HHHo]

9] & = Shtgtk o= A o] ATHH A H e =2 U Tt (https:/github.com/konlpy/konlpy/issues).



http://www.koreatimes.co.kr/www/news/nation/2014/05/116_157214.html
http://python.org
https://github.com/konlpy/konlpy/issues

CHAPTER 2

24O MIA

KoNLPy:= @842 £ZEglolo]o], olze] sfol 25 Aeala stk
* GPL v3 = 71 o)A} (http://gnu.org/licenses/gpl.html)

ZA17] vk,
Lo, 2AHE, KNPy dm AT @Sel  Auae
(http://dmlab.snu.ac.kr/~lucypark/docs/2014-10-10-hclt.pdf)", A| 263] =2 = Gt=ro] B A2 3}
=8 =24, 2014,

BibTeX+= of# o] Z =5 AHE-SHAIH HUth:

@inproceedings{park20l4konlpy,
title={KoNLPy: Korean natural language processing in Python},
author={Park, Eunjeong L. and Cho, Sungzoon},
booktitle={Proceedings of the 26th Annual Conference on Human & Cognitive,
—Language Technology},
address={Chuncheon, Korea},
month={October},
year={2014}
}



http://gnu.org/licenses/gpl.html
http://dmlab.snu.ac.kr/~lucypark/docs/2014-10-10-hclt.pdf

CHAPTER 3

KoNLPy: 954 gr&ich. sheh 224 442 0 2 92 ool o], -7t U 2pgo] Zofe 4
PEREY

WIS Zo4R?  KoNLPyE  WHAZ ES wel  wWe2Auar KoLy 7
9l mo]z]  (https:/github.com/konlpy/konlpy) &  HFES|A  ofo|t]o]E  A|CHs[FA ALt
(https://github.com/konlpy/konlpy/issues) = 2| F| ~ E & H U4 Q.. (https://github.com/konlpy/konlpy/pulls)
&, gitter (https:/gitterim/konlpy/konlpy) ©] digle] ZodSFAIAL, KoNLPy WU AEC
(https://groups.google.com/forum/#!forum/konlpy) 7}JafiA] el AHHE drolR A FF3t Ao digt
PSR N e N o

By, ABAE ATORE QAT sjojee W TR Al YRS AL AR NENg A
V2 AU AT 518 Aol oolo1s] 1% Hur



https://github.com/konlpy/konlpy
https://github.com/konlpy/konlpy
https://github.com/konlpy/konlpy/issues
https://github.com/konlpy/konlpy/pulls
https://gitter.im/konlpy/konlpy
https://groups.google.com/forum/#!forum/konlpy

cHAPTER 4

4.1 NLP2t 2210171272

NLP (Natural Language Processing, AFd1o] 2] 2])= HAEA Qu9l= AHE BA,
o] 7]t
9] Aol ThFT NLP -84kl 7 Sl eh. 7

e HIAE Q OF (ex: Summly (http://www.summly.com/index.html))

o i3} A AH] (ex: Apple Siri (https://www.apple.com/ios/siri/))

o]
=

rr

2312 0|95}

1y

o 7]A Y (ex: Google Translate (http://translate.google.com))
21 2E, M 22 YR AN A A Fo] QlEHTH NLPO| 7] %of tisf| o ZpA5] &7] flaiA =
ofeh HE-g kAl 7] HRghk.

 Jurafsky et al., Speech and Language Processing (https://www.goodreads.com/book/show/908048), 2nd
Edition, 2008.

e Manning and  Schutze,  Foundations  of  Statistical =~ Natural = Language  Processing
(https://www.goodreads.com/book/show/776349), 1999.
KoNLPy<= of2] 0] g5t} A5 & o] §5}o] 712209) NLP 3 & Sefshiot] 288 £8 A ik el

HAES o= Ao B 91241 A9, NLTK (http://nltk.org) & L8541 7] vFsH o}

4.2 O[] FA=S EH|olH £[LtR?

KoNLPy& *}%a | Aol th59] % 7HA] =87 2 e oyt
12 A} Rb=rofofl it of = Ao o] 4

CEERERE ]

I mfo]-e 28 Aot ta? oju] th2 maz Iy ¢do]S AF_S & of= AL http://learnxinyminutes.com/docs/python/ & W2 71]
SAY, T2 agiyo] Lo AU A 27 Y Y {97} O‘E}E’q The Hitchhiker’s Guide (http:/docs.python- gulde org/en/latest/)
Learn Python the hard way (http://learnpythonthehardway.org/book/) & AFH H A] 7] vttt E3] npx|2t 21 3.9] 39 "747ts1 A vl-$-
ol olgt= o] F o2 Ao S QoY FaIstA Al



http://www.summly.com/index.html
https://www.apple.com/ios/siri/
http://translate.google.com
https://www.goodreads.com/book/show/908048
https://www.goodreads.com/book/show/776349
http://nltk.org
http://learnxinyminutes.com/docs/python/
http://docs.python-guide.org/en/latest/
http://learnpythonthehardway.org/book/
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. £& ¥ AE ot He} Hu]d (£ vjo] 4 IDE)
2| % 4+ (https://wiki.python.org/moin/BeginnersGuide/Download)

. T}o]
. oto]4y 1} 7] 2] w1} 2] pip (https://pypi.python.org/pypi/pip)

€ 252 Vimi} H

o] mjo] T Tr)- 3t uff Sublime Text 2 (http://www.sublimetext.com/) & A+&5}4] Uttt & t}
SRS Bl A E of t] E (http:/tutorialzine.com/2012/07/battle-

2
P Aol Ag SYULE 2 8 objat mold Za Teeo] 75 et 4-pe
e-tools-which-is-the-best-code-editor/) @} m}o]# IDE (http://pedrokroger.net/choosing-best-python-ide/) 7} Q1 oY, uf2of] E= 7S

4.2. O|H £AS FH|5HH &[Lt2?


https://wiki.python.org/moin/BeginnersGuide/Download
https://pypi.python.org/pypi/pip
http://www.sublimetext.com/
http://tutorialzine.com/2012/07/battle-of-the-tools-which-is-the-best-code-editor/
http://pedrokroger.net/choosing-best-python-ide/

CHAPTER B

5.1 Mx|5}7|

FA]: For troubleshooting information, see these pages: Linux (https://github.com/konlpy/konlpy/issues?q=label%3 Alinux).
Mac (0N} (https://github.com/konlpy/konlpy/issues?q=label %3 A"mac+os"). Windows
(https://github.com/konlpy/konlpy/issues?q=label %3 Awindows). Please record a "New Issue"”
(https://github.com/konlpy/konlpy/issues/new) if you have an error that is not listed.

511 =%

1. Install dependencies

# Install Java 1.7 or up
$ sudo apt-get install g++ openjdk-7-jdk python-dev python3-dev

2. Install KoNLPy

$ pip install konlpy # Python 2.x
$ pip3 install konlpy # Python 3.x

3. MeCab A 2|5}7] (A EAF])

$ sudo apt-get install curl
$ bash <(curl -s https://raw.githubusercontent.com/konlpy/konlpy/
—master/scripts/mecab.sh)

5.1.2 CentOS

1. Install dependencies

$ sudo yum install gcc-c++ java-1.7.0-openjdk-devel python-devel

$ wget http://peak.telecommunity.com/dist/ez_setup.py #._,
—Python 2.x

(continues on next page)



https://github.com/konlpy/konlpy/issues?q=label%3Alinux
https://github.com/konlpy/konlpy/issues?q=label%3A"mac+os"
https://github.com/konlpy/konlpy/issues?q=label%3Awindows
https://github.com/konlpy/konlpy/issues/new
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(o]" o] A oM A%

$ sudo python ez_setup.py
$ sudo easy_install pip

$ wget https://www.python.org/ftp/python/3.4.3/Python-3.4.3.tar.xz #
—Python 3.x

$ tar xf Python-3.x

$ cd Python-3.x

$ ./configure

$ make # Build

$ sudo make altinstall

2. Install KoNLPy

$ pip install konlpy # Python 2.x
$ pip3.4 install konlpy # Python 3.x

3. MeCab A 2|5}7] (HTEAF)

$ sudo yum install curl
$ bash <(curl -s https://raw.githubusercontent.com/konlpy/konlpy/
—master/scripts/mecab.sh)

5.1.3 @ OS

1. Install KoNLPy

)

$ pip install konlpy # Python 2.x
$ pip3 install konlpy # Python 3.x

2. MeCab A 2|5}7] (KEHAFGH)

$ bash <(curl -s https://raw.githubusercontent.com/konlpy/konlpy/
—master/scripts/mecab.sh)
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O | B S
()| » Libraries » « 4 Il 5 )
Organize v New library = v i @
iCloud Drive Libraries
44 Libraries
Dey Dev S| Documents
<| Documents 4|k Librar # Libr
& Music
&) Pictures \ ) Music Pictures
[ s L .
 Videos L o L
= B v _
I Collapse oo, [
=
| & Manage (_J\_) [ » Control Panel » System and Security » System v [4]
= Open in new window -
Control Panel Home L
c on .
Map network drive... View basic information about your computer
=
— Disconnect network drive... @ Device Manager Windows edition
Add a network location | %' Remote settings Windows 7 Enterprise
[y = o N
"N Delete § System protection Copyright © 2009 Microsoft Corporation. All rights reserved.
R | ) Advanced system settings Service Pack1
Properties
System
Processor: AMD Phenomitm) II X3 720 Processor 280 GHz
v (]
System type: 64-bit Operating System
Pen end Touch: TG Pen or Touch Input 15 available for this Display
Computer name, domain, and workgroup settings
Computer name: lucypark-lab &ch
Full computer name: lucypark-lab
e (@ Computer description:
Windows Update Workgroup: WORKGROUP
Performance Information and Windows activation
Tools
Windows is activated m

+ sol H]E % Shelshe

Lo

r 5
Command Prompt N =aieR ™

Microsoft Windows [Uersion 6.1.76011]
opyright (c) 2009 Microsoft Corporation. All rights reserved.

:fsersWlucypark>python ——version
Python 3.4.1 :: Anaconda 2.1.8 (64-bit>

isersWlucypark>

L

2. 089} H|E 47} A7) 5k 1L, HA0] 1.7 o|4Fel Ajutr} Az E]o] gluka? whel 127 ghrhal IDKE 417

=

(http://www.oracle.com/technetwork/java/javase/downloads/index.html) gt} Zpdte} 0SQ] H|E 47}
= AA S w2 A8

. JAVA_HOME-Z- A7 (http://docs.oracle.com/cd/E19182-01/820-7851/inst_cli_jdk_javahome_t/index.html)

U

. 0S9] HIE £} AX|5= JPypel (>=0.5.7) (http://www.lfd.uci.edu/~gohlke/pythonlibs/#jpype)

E AAFFAH Q. 32HE O0Sol= win32, 64H|E OSol= win-amd64 LS ALESHH H
Jo whl mele Hxsls Aedlt ohew @ol WAREILEGA pips dldol=
(https://pip.pypa.io/en/stable/installing.html#upgrade-pip) S|FA| L. (HHZETEX= Windows + r
S 22 T Aol H cmd2 AetH HE 5 Qlsich)

dz[5t7| 9


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://docs.oracle.com/cd/E19182-01/820-7851/inst_cli_jdk_javahome_t/index.html
http://www.lfd.uci.edu/~gohlke/pythonlibs/#jpype
https://pip.pypa.io/en/stable/installing.html#upgrade-pip
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> pip install --upgrade pip
> pip install JPypel-0.5.7-cp27-none-win_amd64.whl

5. opx|eto 2, e L2 T E | A KoNLPyE A x| gt

> pip install konlpy

A

« KoNLPy9] Mecab () AL YJx-2o]A] XYL =] k5T

P& B o] FE LS vl ko], ol 2, HFAHFNIAL, FEAHPOS, part-of-speech) 5 Tt ¢10]2] 454

A7 & G0l Evh BHS meiste] 1500 ntA g e st AYUth S 5

d
o
=2
i
Q

d
r=
o

Vv

d
o
T
=z
=
(0]

+
2

|/gxkM + S0{7}/vv + Al/EPH + LC}/EFN

5.2.1 KoNLPyZ EA} EfZA5}7|

KoNLPyoll:= #AF 1 7)-& 517] 918F A o] o=l Ql=Tl, o] &2 B & (phrase)E o Ztol Hi 7] P&
R IEEEY P

o] ZpA| s A2 B 7] Y| A= rag Package (page 32) & 1155 A 7] vyt
H ®7]:

=] ZA} B 1 H W H (https://docs.google.com/spreadsheets/d/10GAjUvalBuX-0ZvZ,_-
OtEfYD2gQe7ThTGsgUpiiBSXI8/edittgid=0)

2V o] FHila 24719 FAF IS v s A L.

5.2.2 ZAFEfZ S2HA 7H H|

ol
O[A| tag Package (page 32) °f| = BlAS2] 5= SAsHE718? A 47]9] Fof7} Q= 9IE i7 CPU,

A~

T

m}o]#4d 2.7, KoNLPy 0.4.1-& ]3]

Time analysis!

L 29 A7 A 292 2t 228 295k AL
* Kkma (page 33): 5.6988 secs
* Komoran (page 34): 5.4866 secs
e Hannanum (page 32): 0.6591 secs

Okt (page 36) (previous Twitter): 1.4870 secs

* Mecab (page 35): 0.0007 secs
2. YA 107 22k A E Hld o= 24 240 pos HAES AYStEH 28 5= AT
* Kkma (page 33): 35.7163 secs

U2 )4 247] W Eako] oFl, KoNLPy 5 25 7+ Hlm elef §-01a15:417] uhguich.

5.2. HEf

>

249 ZALEf2 10


https://docs.google.com/spreadsheets/d/1OGAjUvalBuX-oZvZ_-9tEfYD2gQe7hTGsgUpiiBSXI8/edit#gid=0
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* Komoran (page 34): 25.6008 secs

e Hannanum (page 32): 8.8251 secs

* Okt (page 36) (previous Twitter): 2.4714 secs
* Mecab (page 35): 0.2838 secs

Bate] A5E Seigel uet BE e 2o] Ag A7HE A]5ka

202 F74gh

Hannanum Kkma Komoran Mecab O Twitter

o

<

(=]

()
)
©
2]
— O
o N
S
|_

o

M—_ r_ :
(=]
1 10 100 1000 10000 100000

Number of characters

Mo =M
OO ="M
s A2 2 N AE BA-S v wsh= 2o 2 Aty
1. "op R7pgel ol 1A
o] A1 E Fofl Hojrr] dae|E o] AsS SsE 4= UL o] A, o] Ao disiA =
OtEHZA| + ZHHO| + SO{7HAICH Hoh= OtHZ|7F + Ol + SO{7H4AICH 2 S|4 5)= Zlo] t vigrz]
SHAZ 8.
Hannanum Kkma Komoran Mecab Twitter
ot 2|7l E07} /| ofH ] /| opHR7F o Eo7 AT /| ofH 7] /| P =]/ Noun
N NNG NNP NNG
ol /7 7THF / NNG 7F/IKS 7THF/ Noun
At/ E of / JKM HF /NNG of / Josa
Eo]71/VV of| / JKB Zo]7}Al /
Verb
Al /EPH o7}/ VV | tf/Eomi
L T}/ EFN ATk /
EP+EC

T BAAA "Yero HAFSoA Eopd, ZF 47171 7S uf Thofo] oju|e FHEE A Arnl=Z]
BROIF|E 4= AFU T AHA EA oA "p="2 LE/N + £/J, FHA B A= Lt (-2Ch /v +
5.2. HEjA M U ZALERY n
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=/E ©| &= Z o] virA by o}

Hannanum | Kkma Komoran | Mecab Twitter

U /N '}/ NP 1}/ NP '}/ NP }/ Noun

=/1] =/JX =/JX =/JX +=/Josa

d9H/N HF/NNG | 5F/NNG | ¥} /NNG | ¥/ Noun

2/1] 2/JKO | &/JKO | 2/JKO | 2/Josa

H/P H/VV H/VV H/VV M=/ Verb

Lt}/E +~ /EPT Lt}/EC | =t}/EC | ©t/Eomi

t}/ EFN

Hannanum | Kkma Komoran Mecab Twitter
SFs /N 5= / NNG 5= / NNG 5= / NNG 5= / Noun
2/] 2 /JKO 2 /JKO 2 /JKO S /Josa
U /N F/VV 1}/ NP 1}/ NP 1}/ Noun
=/] +~/ETD =/JX =/JX +/Josa
ZFEZF/N | ZFE2F/NNG | AF52F/ NNG | AF=2}/NNG | A%}/ Noun

3. "ofol & |ete|e} 4 NEF-FNA

AeFE Y e H Ik 6+ 1287] 7} 5

ZF 22 7)1 7 AP of] IRt E| Z] ¢F-2 ol & o B A s AsH=R] SRl E7LL?
Hannanum Kkma Komoran Mecab Twitter
oFo]Z /N oFo] /NNG | oFo]Z /NNP ofo]Z / NNP oFo]Z / Noun
NS Z/NNG | 7|9/ VV 71Tk 7 VV 715F2] / Verb
of/E ZI5Fe] 7| ©F/EC TF/EC T/ Eomi
\A%
=] /P T}/ ECS A2 /VV 27 / VV+EC 22 / Verb
o] /E AX/VV | o] JEC = /NNP o=/ Noun
oZ3S /N o] /ECS of| = / NNP & / NNG 25 /Noun
NA /7T = /NNP | 2Z/NNG 5 /NNG A / Josa
ozgr=zgHHLt / | 3 /NNG 2 /NNG o A] / JKB o]2F2Z / Noun
N
6+ /N S /NNG | 9|4 /JKB A=/ NNG = [ Verb
128717799 / A /TKM | o /NNG Z/NNG 2]/ Eomi
1= /NNG | 2F/NNG REEE] 2] / Verb
VV+EC+VX+EP
X /NNG = /NNG t}/EC t}/ Eomi
22 /VV 2|2 /VV 6/SN 6 / Number
o] / ECS o] /EC +/SY + / Punctuation
H2] / VXV | #2]/ VX 128 / SN 128 / Number
o1/ EPT o1/ EP 71/ NNG 71/ Noun
t}/ECS t}/EC 7}/ JKS 7}/ Josa
6/NR 6/SN ATH] / NNP ATH] / Noun
+/SW +/SW = /[ UNKNOWN = / KoreanParti-
cle
128 / NR 12871719/
NA
717}/ NNG
AW / NNG
= /UN
FA: o] I == (https://github.com/konlpy/konlpy/blob/master/docs/morph.py) 7€ of| 4] A SYSHA|H 9] v 1L
fele = 2ol 4 s

12


https://github.com/konlpy/konlpy/blob/master/docs/morph.py
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5.3 G|OJg
5.3.1 &=23|
52 25 Al (corpus) & AHEE 5= AlEHTh
1. kolaw: ¢+ HE T2Z].
e constitution.txt
2. kobill: JHI= =3 9J¢t TEA]. ot ID= ot S & oJm| gt

¢ 1809890.txt - 1809899.txt
KoNLPyof| Z3tE] 252 9] AFR-& corpus Package (page 37) oA © ZA|5HA] RIS& 4= 154

>>> from konlpy.corpus import kolaw

>>> ¢ = kolaw.open('constitution.txt').read()
>>> print c[:10]

chsrol= s

Q75 fAtet

>>> from konlpy.corpus import kobill

>>> d = kobill.open('1809890.txt") .read()
>>> print d[:15]

AYBLUY UL S Ot

5.3.2 Al

ARe B 25 7] (page 30) £ 0]} FEE 910 0] e 24 2 4] 57 (page 10) S sht] A4
Yet.

Hannanum A| AE A

KAIST Tg4) 5 0|83 A4 AHd. (4.7MB)

./konlpy/java/data/kE/dic_system.txt of XA H, ofgfjof| A mtdo] dBE HA 4 Q)

Utk

>

Li2tZA| ncn
Li2to] 8l nqq
Liat7| =22 ncn
Li2tZ ncn

Ligtd  nen

LI2IES ncn
Ligtrt=2 pvg
Lietglglm2e M ncn
L2t nen

Ltz ncn
Lizfet= 2 ncn
Liaterd ncpa
Li2tE  nen

LigtRES4t nqq
Li2tAt ncn
Li2tatel ncpa
Li2tAl  nag

Li2tA|Of ncn

5.3. H|0|F 13
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AFEAF AL A O | 2-& B2 Z27151H7] YA E . /konlpy/java/data/kE/dic_user.txt S $£A5}

Aje gyt

Kkma A|AE AFH

A& 225 o8l g A, (32MB)

e el $4719] . jax 5 ol AN DUek A AL A3 2] FolAs
(https://github.com/e9t/kkma/tree/master/dic) & 2FQI5]H A 7] HFEUTh kee.dic = 23 22 JHE 7}
AUt}

o}‘N

OfL|/1C
Z2/1C
2 A /Mac
J2iLt/MAC
247/ Mac
J2{®H/MAC
2B 2 /MAC
J=d|/Mac
J2|1/MAC
Cr2tA /MAC
StA|BF/MAC

Mecab A|AE ALA

AZE T2 2 gtE o] 2 CSV P e 2] AFA. (346MB)

Add = APHL J/usr/local/lib/mecab/dic/mecab-ko-dic (EE MeCab AX]
Al AATE AR glow, YE A" AAFE (https://bitbucket.org/eunjeon/mecab-ko-
dic/src/ce04182ab0083fb24e4e542¢69d9e¢88a672¢3325/seed/?at=master)  of|A] 2ISHA £ QHUTh
CoinedWord.csv Y o] AFE ool A HA & YTt

7|-2E|IOIOIOINNG!*IFI7}-2E|I*I*!*I*I*
7‘:|F:EI1_$—|,O,O,O,NNG,*,F,?:}-:EI—TE"l,*,*,*,*,*
7OI‘§|IOIOIOII\I]-\I(; * FI }-Ell* * *I*I*
HER,0,0,0,NNG, +, T, 7H_.=,,a< X, ok, K, %
?_H_/l\_, , 0, ,NNG *,F, 7|'|_|_,* Kk k, Kk, %

,NNG*T_T’_%J,*****
JNNG, «, T, ZA «, %, %, 5, *
,NNG,*,T,B*EE*,*,*,*,*,*
INNGI*ITI%ZJI*I*I*I*I*
, JNNG, %, T, TS, #, %, %, %, *
0/,0,0,0,NNG, «,F, HLO[, », x, x, +, *

3 Hiol ok ol I
FO Mujo r¥ um 12z
cCooo000
OOO‘CDOO
OOO:DOO

A&t AL Z7}s517] QA= o] 3 (https://bitbucket.org/eunjeon/mecab-ko-
dic/src/ce04£82ab0083fb24ede542¢69d9e88a672c3325/final/user-dic/?at=master) < 1 3}|FA] 7] v ok

FH: A2 AT ARE A A B 28 RS 37K 5 QAT T Aol oRbe] Ahol7t gl ]
o},

o A2E AR G F ) A elo] £V} B 9 79 S ASHE WakA) ehe A9

« ALgAL AP R F7k5H7): A elo] 7k BHE 79 TelAbroon) Uto] gl A5
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541 2287
SN EHaEt|

g EAE A I oyt A
» W A7 22 ©el 5)
o 2| I O] HA(Zipf’s laws) S| 7]: fr =k

&3 27

ftlo
J

sfelsh 5 ek

#! /usr/bin/python2.7
# —#+— coding: utf-8 —#-—

from collections import Counter

from konlpy.corpus import kolaw

from konlpy.tag import Hannanum

from konlpy.utils import concordance, pprint
from matplotlib import pyplot

def draw_zipf (count_list, filename, color='blue', marker='o'):
sorted_list = sorted(count_list, reverse=True)
pyplot.plot (sorted_list, color=color, marker=marker)
pyplot.xscale('log")
pyplot.yscale('log"')
pyplot.savefig(filename)

doc = kolaw.open('constitution.txt').read()

pos = Hannanum() .pos (doc)

cnt = Counter (pos)

print ('nchars ', len(doc))

print ('ntokens :', len(doc.split()))

print ('nmorphs :', len(set (pos)))

print ('\nTop 20 frequent morphemes:'); pprint (cnt.most_common (20))

print ('\nLocations of "CHSI2I=Z" in the document:')
concordance (u'CstBI=", doc, show=True)

draw_zipf (cnt.values (), 'zipf.png')

2 A

i

nchars : 19240
ntokens : 4178
nmorphs : 1501

Top 20 frequent morphemes:
e, 7, 398)),

., S), 340),

sk, x), 297),

ol, 7, 283),

LCh E), 242),

((
((

((

((

((-, E), 226),
((O|, J), 218),
(2, J), 211,
(2, J), 184),
(o, By, 177),
(8, J), 148),
((&, E), 135),

(continues on next page)
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>

Locations of "CHSIRI=Z" in the document:

0 CHSIRI=oi] R+et HAtet

9 Ust=2I2 312522 HEE USIRIZUAYEL HED =20
98 4 A1z @ tfetPl=2 YUFZ3t=0[C. @QUiste=2|

100 @ CfstPl=E QUFS2t=0[Ct. @usti=el =HE QoA

TOET
110

126
133

LI2C. A2z @ oistll=el =RI0| &=
O|FE ULt A3z oieill=o| JE= SHEt=et
FEEME B A4 tiein2 SYS AIYStH,

o=22

147 223CH 52 O CfsteiZe FAWael Lo
787 2290| ofdl 2ole CEiRIRo| YololoMs Eryst

1836 DA & 220fO ChSI0IZ YQHMS] ZRof
3620 A M110% @ CfERIZOl FHUME Ffolnt

103 . . .

102} .

10 .

10° : :
10° 10! 102

103 10*

* zipf.png:

H0](collocation) 27|

NLTK (htip://nltk.org) & o] €-85}0] q1o] (collocation)& 28 4= 911k,

324 Ao & 27| Y| A= BigramAssocMeasures S TrigramAssocMeasures 2 V11, BigramCollocation-
Finder & TrigramCollocationFinder % W} A EH U},

#! Jusr/bin/python2.7

# —+— coding: utf-8 —#*-—

(continues on next page)
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from konlpy.tag import Kkma
from konlpy.corpus import kolaw
from konlpy.utils import pprint
from nltk import collocations

measures = collocations.BigramAssocMeasures ()
doc = kolaw.open('constitution.txt') .read()

print ('\nCollocations among tagged words:')

tagged_words = Kkma () .pos (doc)

finder = collocations.BigramCollocationFinder.from_words (tagged_words)
pprint (finder.nbest (measures.pmi, 10)) # top 5 n-grams with highest PMI

print ('\nCollocations among words:')

words = [w for w, t in tagged_words]
ignored_words = [u'QMd"]
finder = collocations.BigramCollocationFinder.from_words (words)

finder.apply_word_filter (lambda w: len(w) < 2 or w in ignored_words)
finder.apply_freq filter(3) # only bigrams that appear 3+ times
pprint (finder.nbest (measures.pmi, 10))

print ('\nCollocations among tags:')

tags = [t for w, t in tagged_words]

finder = collocations.BigramCollocationFinder.from_words (tags)
pprint (finder.nbest (measures.pmi, 5))

- &9 Ak

Collocations among tagged words:

[((7H%, NNG), (&%, NNG)),
((ZH, NNG), (9, NNG)),
((BZF, nNNG), (RH, NNG)),
(2, ECS), (M, NNG)),
(&%, NNG), (HY, NNG)),
(&2, NNG), (EH, NNG)),
( (29, NNG), (£7f, NNG)),
((1d, NNG), (B, NNG)),
((3dy, vv), (L, ECE)),
(7124, NNG), (A, NNG))]

Collocations among words:
[, "o,

9|, M),

We, 72,
g2, 9,

(
(

&

(&, =4,
(3|A, 9%y,
(14, ¢eioly,
("etd, 59,
(YA, Tmel
(A, AFR])

Collocations among tags:

[ (XR, XSA),
(JKC, VCN),
(VCN, ECD),
(ECD, VX),
(ECD, VXV) ]
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M

=

=n
Mo
Hr

Bl FAFE AT T (page 10) BAES 23 o 2] Bg. 2 FROE B 4 U
o] A= He A BAH Ao} nltk.chunk.regexp.RegexpParser
(http://www.nltk.org/api/nltk.chunk.html#nltk.chunk.regexp.RegexpParser) £ ©]-&olod ZIdstA Sh=tof
BN BAE, BAT, FEATFE FE WS ANEES S

#! /usr/bin/python2.7
# —#+— coding: utf-8 —#-—

import konlpy
import nltk

# POS tag a sentence
sentence = u'@t 6A| 0|5t2]
words = konlpy.tag.Twitte

=

zSstu st © AHES U85P| YsM=
r () .pos (sentence)

# Define a chunk grammar, or chunking rules, then chunk

nun

grammar =
NP: {<N.x>x<Suffix>?} # Noun phrase
VP: {<V.*>x} # Verb phrase
AP: {<A.*>«} # Adjective phrase

parser = nltk.RegexpParser (grammar)
chunks = parser.parse (words)

print ("# Print whole tree")

print (chunks.pprint ())

print ("\n# Print noun phrases only")
for subtree in chunks.subtrees():
if subtree.label ()=='NP':
print (' '.join((e[0] for e in list (subtree))))
print (subtree.pprint ())

# Display the chunk tree
chunks.draw ()

o] 7] ol A= A] 74| T2 E4](chunk grammar)& A o] 8] 2 kU T, A, WA} A48 0 m S F u)
AHsuffix) 7 HEPH 02 2o A8 BALNP)R Folstasyth (B0 wel, & oj| Fed 247]
ARgSh ol met o] B4 721 upHlofobil %) nFITHA] BALC 2 SAE(VP)OH BEAFTAP)E A
ALyt

ATEL E2(tree) FH R Z&o] 2L}, o] A7 22 4 LUt

- 29 Ak

# Print whole tree
(s
(NP Bt/Noun 6/Number AM|/Noun O|3}/Noun)
9|/Josa
(NP 258t /Noun #|8/Noun & /Noun AtH/Noun)
£ /Josa
(NP T /Noun)
(VP ot7|/verb LolAl/verb)
=/Eomi)

# Print noun phrases only
ot 6 M Ofst
(NP BF/Noun 6/Number A|/Noun O|3}/Noun)

=
v}
B
on
_O'ﬂ
El
~
Z
o
c
3
]
9'_
=
=
o
[
=]
>
S~
=z
o
c
=)
>
I
S~
=
o
c
=)

(continues on next page)
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02
Ho
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=]

=
S

/Noun)

Ho

NP 9| Josa

. @FNoun  6Number  AlNoun O[3t Noun Z&3}1 Noun
* chunking.png
A AE MA5P|
@tolz A HAES AQHRA o8A B 4 9 e7har

3)
71 st A = a1ekol
o AR

%3 Noun

NP VP

N

5t7| Verb I3 Verb

NP £ Josa

H Noun  XHH Noun 2= Noun

171/ 380t deo

ShAlgt o7 IAE A9 s
24,54, $402 4 @l 8%
IAEL AHO 2 HolPoj
nofololl &8&

=R ==]
(2HEsc UoF

o]g 7] stal Ry, gh=tojolA dutd o g B7] J & 4 50| A SR = AHS 4 EYth. 25 S
Folo| L o] /b P Kb, E5] Wol & 2L S AR A W] SAekz. ool Qutal
Mg RIETE =2 SAES U A5 SHAZ|IE S g0l E thA] SsA YT

]crmyr Dofstolz| 20[HE \
287 5 g Exdo] AT BAo] HAE ghUrh 18y 2to] 248 £ 0 2 (indepen-
dently) AJASHA] Hal, Adst= 24do] Fololufo wpet dAo] S48 AASIEA oj'rzte? J2jH
sb okl th7h AF SAY lo|n, "1 thgoll et 1ot A%Hos ST spsAe] ot
AHY 987 AAR A= ol U 4 Qx| 27197 o] B 451 folRE npiix <l

(http://en.wikipedia.org/wiki/Markov_chain) ©]2t1?

TolofBtE| nAYRINE 27 (gL 22

2719] £ shur} Fololue] net @410 &AL AT 919 "R
Aol A|gk, BHel o Wol Bl 242 WET ATk A4 24 of
o S QU w98 o R g e o

AA ZER 3 ¥ SH .

==
FH & oA =

2" "bigram" Ei= "2-T1F" 0 2 A H

E_TIZ‘ 113_—1%411 E:_'l—‘:‘ ||4_1%qn% /\]E
s e A= 7Hs gy

Z4at: ot Z == o3 AFokal sho] {20 A= 2HEsHA] ks Utk Biu'd o A python3 generate.py
2 Qs A9 4 gyt
#! /usr/bin/python3
# —+— coding: utf-8 —#-
import bisect
import itertools
import random
import nltk
(continues on next page)
I This story would actually feature a monkey instead of a cat. Namely by the Infinite monkey theorem
(http://en.wikipedia.org/wiki/Infinite_monkey_theorem).
2 91]5 = B2} 515 3 (http://www.unicode.org/charts/)
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from konlpy.corpus import kolaw
from konlpy.tag import Mecab # MeCab tends to reserve the original form of,
—morphemes

def generate_sentence (cfdist, word, num=15):
sentence = []
# Generate words until we meet a period
while word!=".":

sentence.append (word)

# Generate the next word based on probability

choices, weights = zip(xcfdist[word].items())
cumdist = list (itertools.accumulate (weights))
x = random.random() * cumdist[-1]

word = choices[bisect.bisect (cumdist, x)]

return ' '.Jjoin (sentence)

def calc_cfd(doc):
# Calculate conditional frequency distribution of bigrams
words = [w for w, t in Mecab () .pos (doc)]
bigrams = nltk.bigrams (words)
return nltk.ConditionalFregDist (bigrams)

if name  =='_main__ ':
nsents = 5 # Number of sentences
initstr = u'27} # Try replacing with u'Z7f', u'ClEY ', etc

doc = kolaw.open('constitution.txt') .read()
cfd = calc_cfd(doc)

for i in range(nsents) :

print (' . ' % (i, generate_sentence(cfd, initstr)))
- 29 23
0. =0 2 HE 2 QS i 2 §8 §t S S 7 T & A oM 21 SEHA I AHE S &
dstofof est =49 EAMAH 2 g0 S EF A 2ZEFTE UL
1. 22 FH o #z| of o5t of UA 3t 2| oLt 2|9 = A 2 1988 @ 22 HEH 0| 9
4 ot
2. =L ZA A2 7|7 E B st 7| 2lot of Z1g o YEH = FSCh
3. 20 2 O] Fot = o Al DA o dA " = A O
4. =0 9 712 M & T

oF Yol $IAT A 5ol mfoll Bol Y AL Ul YLD S0l FAES G ol
ZHo] glojA] & dmxel e, 1 HEt F25 92
2AE 7o R FET Aol Au, Kr} 2 WRAS ol goh AL
D61 115 o] s AT Gl oA g A B ieh A4 e rislel Cerep

rr
ofje
g

HAE Ao Higt o ARt

labs.com/cm/cs/pearls/sec153.html) 2] -8 Z115FA Q.

St AL ¢ Yoprhr] YafA= olo] B9 (http://en.wikipedia.org/wiki/Language_model) & ©]-8-3f] A4 5t sHE
Bl AEZFSAA R T oA dutt Dol H=2] FrlolE 4 A5UTH
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gezatec 17|y
th-o spolnto 2 o4 5] olgke] g-& S ol g WAE 255 T, JrIatecs Ta)k
AR AU

ot Mo(ie, bill nums HHZIH YEZeReErE oA EEtAeA] SddeR: sy (ex
"1904882°, *1904883", *ZZ19098", etc)

#! /usr/bin/python2.7
# —#+— coding: utf-8 —#-—

from collections import Counter
import urllib

import random

import webbrowser

from konlpy.tag import Hannanum

from lxml import html

import pytagcloud # requires Korean font support
import sys

if sys.version_info[0] >= 3:

urlopen = urllib.request.urlopen
else:

urlopen = urllib.urlopen

r = lambda: random.randint (0, 255)
color = lambda: (r(), r(), r())

def get_bill_text (billnum) :

url = 'http://pokr.kr/bill/%s/text' % billnum

response = urlopen(url) .read() .decode('utf-8")

page = html.fromstring (response)

text = page.xpath(".//div[@id='bill-sections']/pre/text ()") [0]

return text

def get_tags (text, ntags=50, multiplier=10):

h = Hannanum{()

nouns = h.nouns (text)

count = Counter (nouns)

return [{ 'color': color(), 'tag': n, 'size': cxmultiplier }\

for n, ¢ in count.most_common (ntags) ]

def draw_cloud(tags, filename, fontname='Noto Sans CJK', size=(800, 600)):
pytagcloud.create_tag_image (tags, filename, fontname=fontname, size=size)
webbrowser.open (filename)

bill num = '1904882"'

text = get_bill_text (bill_num)
tags = get_tags (text)

print (tags)

draw_cloud(tags, 'wordcloud.png')

F4: PyPlo]| Q2 E5 o] Q1= PyTagCloud (https:/pypi.python.org/pypi/pytagcloud) £ 0]—%_—8]—@ eIk
Zof jt=o] Adi2 BAIHA] 2 4 AsUTh °] 8%, A 2430 o2 EEE FIISHA, of 3F
(https://github.com/e9t/PyTagCloud) of| 4| 1| 2] ZE7} 7158 & of-2Hto} ARS-SHAH Hutt
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#! /usr/bin/python2.7
# —*— coding: utf-8 —x-—

from konlpy.tag import Kkma
from konlpy.corpus import kolaw
from threading import Thread
import Jjpype

def do_concurrent_tagging(start, end, lines, result):
Jjpype.attachThreadToJVM ()
1 = [k.pos(lines[i]) for i in range(start, end)]
result.append(l)
return

if name__ =="__main__ ":
import time

print ('Number of lines in document:')

k = Kkma ()
lines = kolaw.open('constitution.txt') .read().splitlines/()
nlines = len(lines)

print (nlines)

print ('Batch tagging:'")

s = time.clock ()

result = []

1 = [k.pos(line) for line in lines]
result.append(1l)

t = time.clock ()

print (t - s)

(continues on next page)
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print ('Concurrent tagging:')

result = []

tl = Thread(target=do_concurrent_tagging, args=(0, int(nlines/2), lines,
—result))

t2 = Thread(target=do_concurrent_tagging, args=(int(nlines/2), nlines, lines,
—result))

tl.start(); t2.start ()

tl.join(); t2.join()

m = sum(result, []) # Merge results
print (time.clock () — t)

- 29 Fwk:

Number of lines in document:
356

Batch tagging:

37.758173

Concurrent tagging:

8.037602

A} WA A BA 9

F4:
« ol WEA 2ot BAR B AHAL B A:
- FH4, "mfolpe Welmo] Hw Ak guerel d melw 269 g
(http://highthroughput.org/wp/python-multiprocessing/), 2008.
- SH8S, oo or FeteE Skal Alo]Q (http://www.slideshare.net/devparan/h3-2011-c6-
python-and-cloud), 2011.

eS| GAsto|

25 A (corpus)i= A& A 9 HAI P U

=
U2 9829 2718 s8das 540k E29 a7t 25208 ottt
Law) (http://en.wikipedia.org/wiki/Heaps%27_law) <& 3&6H= Yyt

rr

o e] # 2] (Heap’s

#! /usr/bin/python
# —*— coding: utf-8 —#*-—

from konlpy.corpus import kobill
from konlpy.tag import Twitter; t = Twitter()
from matplotlib import pyplot as plt

pos = lambda x: ['/'.join(p) for p in t.pos(x)]
docs = [kobill.open (i) .read() for i in kobill.fileids ()]

# get global unique token counts
global_unique = []
global_unique_cnt = []
for doc in docs:
tokens = pos (doc)
unique = set (tokens)
global_unique += list (unique)
global_unique = list (set (global_unique))
global_unique_cnt.append(len(global_unique))

(continues on next page)
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print (len (unique), len(global_unique))

# draw heap
plt.plot (global_unique_cnt)
plt.savefig('heap.png')

1800 . T
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800

600

400 ' '
0

* heap.png:

But why is our image not log-function shaped, as generally known? That is because the corpus we used is very
small, and contains only 10 documents. To observe the Heap’s law’s log-function formatted curve, try experiment-
ing with a larger corpus. Below is an image drawn from 1,000 Korean news articles. Of course, the curve will

become smoother with a much larger corpus.
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* heap-1000.png:

5.5 HI2ES5}7|

KoNLPy Z5H20] 54& 5elsh] 913 HAE7 2 7 ek HAES Sash] AalAt Bhe
FES AYHFA L

pip install pytest

cd konlpy

python -m pytest test/* # for Python 2.x
python3 -m pytest test/x # for Python 3.x

v r U

F2A: To see testing logs on KONLPy, see here (https://docs.google.com/spreadsheets/d/11i_LINF9gSLbsJOGgsf-
zfqTtyhhthmJWNC2kgUDIsU/edit?usp=sharing).

ZFX: To see known bugs/issues, see here (https://github.com/konlpy/konlpy/labels/bug).

5.6 1Z

rat

F4]: Please modify this document (https://github.com/konlpy/konlpy/blob/master/docs/references.rst) if any-
thing is erroneous or not included. Last updated at 2018 08<€ 03 .
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o] HAES R4S T 7P 7| RA 02 Geobshis 21 FEla BAUUT oS $18) tharet mz 9
% 2lof2 © of e etolnefelz} glguith

C/C++
e MeCab-ko (https://bitbucket.org/eunjeon/mecab-ko/) (2013) - By Yong-woon Lee and Youngho Yoo GPL
LGPL BSD
e UTagger (http://nlplab.ulsan.ac.kr/Demo/ProjectDemo.html) (2012) - By Joon-Choul Shin, Cheol-Young Ock* (Ulsan

- N2d, 2A9Y, /184 FE ojd AW BEF dFo] P HAY A Ko-
rean Morphological Analyzer using a Pre-analyzed Partial Word-phrase Dictionary)
(http://www.dbpia.co.kr/Journal/ArticleDetail/NODE01873335), AHI}sts|=Rx]: AX
Edlol 9 58, A39H Al5 2, 2012.

- JEd, 939, @30 BN U FFolde] gL 9T wAE Homd (A
Stage Transition Model for Korean Part-of-Speech and Homograph Tagging)
(http://www.dbpia.co.kr/Journal/ArticleDetail/NODE02033338), AHI}sHs|=Ex2]: AX
E o] % 3-8, A139¢d A1, 2012.

— slides (http://www.slideserve.com/mills/u-tagger-2013)
* MACH (http://cs.sungshin.ac.kr/~shim/demo/mach.html) (2002) - By Kwangseob Shim (* 41o]tf]) custom

— Kwangseob Shim, Jachyung Yang, MACH: A Supersonic Korean Morphological Analyzer
(http://www.aclweb.org/anthology/C02-1092), ACL, 2002.

« KTS (http://wiki.kldp.org/wiki.php/KTS) (1995) - By 0|45, A4, © 435 (KAIST) GPL v2

- o443, KTS: Korean Tagging System Manual (Version 0.9)
(https://wiki.kldp.org/wiki.php/KTS ?action=download & value=ktsmanual.pdf)

- ZAAE, AN, A o] A= 95t ghato] A} 8|1 (A Korean part-of-speech tag set for
natural language processing) (https://wiki.kldp.org/wiki.php/KTS ?action=download&value=tag-
set.pdf), 1993.

— Created at 1995, released at 2002."

Java/Scala
e twitter-korean-text (https://github.com/twitter/twitter-korean-text/) (2014) - By Will Hohyon Ryu (Twitter)
Apache v2
KOMORAN (http://shineware.tistory.com/tag/KOMORAN) (2013) - By 415~ (shineware) Apache v2
KKMA (http://kkma.snu.ac.kr) (2010) - By Sang-goo Lee*, Dongjoo Lee (http://therocks.tistory.com), et al. (Seoul Na

1O T

=+ (http://ids.snu.ac.kr/w/images/{/f8/CPL2010-therocks.pdf), A B 1}5}3] =2 %]:
A 2 2 €], Volume 16, No.11, 2010.

- O%F, ABE, B, oAT, mwnk PAY wolElo] A2 T A WEA TE &
Fal A
=

e Arirang (http://cafe.naver.com/korlucene) (2009) - By SooMyung Lee Apache v2
— code (http://sourceforge.net/projects/lucenekorean)

¢ HanNanum (http://semanticweb.kaist.ac.kr/home/index.php/HanNanum) (1999) - By Key-Sun Choi* et al. (KAIST) G

— code (http://kldp.net/projects/hannanum/src), docs (http://semanticweb.kaist.ac.kr/research/hannanum/j/javadoc/)

Uhttps://wiki.kldp.org/wiki.php/KTS
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oo

¢ KoNLPy (http://konlpy.org) (2014) GPL v3+
— By Lucy Park (Seoul National University)
— Wrapper for Hannanum, KKMA, KOMORAN, twitter-korean-text, MeCab-ko
— Tools for Hangul/Korean manipulation
¢ UMorpheme (https://pypi.python.org/pypi/UMorpheme) (2014) MIT
- 47& (UNIST)
— Wrapper for MeCab-ko for online usage

R
¢ KoNLP (https://github.com/haven-jeon/KoNLP) (2011) GPL v3
- As]g
— Wrapper for Hannaum
29

K-LIWC (http://k-liwc.ajou.ac.kr/) (o}FTh)
KRISTAL-IRMS (http://www.kristalinfo.com/) (KISTI)
— 7IEF =7] (http://spasis.egloos.com/9507)

» Korean XTAG (http://www.cis.upenn.edu/~xtag/koreantag/) (UPenn)
HAM (http://nlp.kookmin.ac.kr/HAM/kor/ham-intr.html) (=221 o}])
POSTAG/K (http://nlp.postech.ac.kt/~project/DownLoad/k_api.html) (POSTECH)

5.6.2 23 3|

Korean Universal Dependency (UD) Treebank (https://github.com/UniversalDependencies/UD_Korean),
2013.

gt g=o] BFA], 1995
- 1970-90d off gF=rofof thgt 10007t o4
HANTEC 2.0 (http://www.kristalinfo.com/download/#hantec), KISTI & <, 1998-2003.
- 125 7] 9] HIAE ZA4] (237MB)
- QAE 91§ 507)©] TREC = 49
HKIB-40075 (http://www.kristalinfo.com/TestCollections/readme_hkib.html), KISTI & S+ H, 2002.

- HAE 2/E $17H40,075 HIAE 74 (88MB)

KAIST Corpus (http://semanticweb.kaist.ac.kr/home/index.php/KAIST_Corpus), KAIST, 1997-2005.

Sejong Corpus (http://www.sejong.or.kr/), National Institute of the Korean Language, 1998-2007.
AA TEA, AA, 1987.

— 19604 o] ¥ §H=o]o] gt 42009+ o] 4
BoRA 91022125 (http://semanticweb.kaist.ac.kr/org/bora/), KAIST
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5.6.3 CIE NLP &3

¢ Hangulize (http://www.hangulize.org/) - By Heungsub Lee Python
— Hangul transcription tool to 38+ languages
e Hanja (https://github.com/suminb/hanja) - By Sumin Byeon Python

— Hanja to hangul transcriptor

Jamo (http://github.com/JDong820/python-jamo) - By Joshua Dong Python
— Hangul syllable decomposition and synthesis

* KoreanParser (http://semanticweb.kaist.ac.kr/home/index.php/KoreanParser) - By DongHyun Choi, Jungyeul Park, I

- 1o} 1A
¢ Korean (http://pythonhosted.org/korean) - By Heungsub Lee Python
— Package for attaching particles (josa) in sentences
¢ go_hangul (https://github.com/suapapa/go_hangul) (2012) - By Homin Lee Go BSD
— Tools for Hangul manipulation [docs] (https://godoc.org/github.com/suapapa/go_hangul)
« Speller (http://speller.cs.pusan.ac.kr/) (F-4+th)

5.6. 24123 31


http://www.hangulize.org/
https://github.com/suminb/hanja
http://github.com/JDong820/python-jamo
http://semanticweb.kaist.ac.kr/home/index.php/KoreanParser
http://pythonhosted.org/korean
https://github.com/suapapa/go_hangul
https://godoc.org/github.com/suapapa/go_hangul
http://speller.cs.pusan.ac.kr/

CHAPTER O

API

6.1 konlpy Package

6.1.1 Subpackages

tag Package

ZFA): Initial runs of each class method may require some time to load dictionaries (< 1 min). Second runs should
be faster.

Hannanum Class

class konlpy.tag._hannanum.Hannanum (jvmpath=None, max_heap_size=1024)
Wrapper for JHannanum (http://semanticweb.kaist.ac.kr/home/index.php/HanNanum).

JHannanum is a morphological analyzer and POS tagger written in Java, and developed by the Semantic
Web Research Center (SWRC) (http://semanticweb.kaist.ac.kr/) at KAIST since 1999.

>>> from konlpy.tag import Hannanum

>>> hannanum = Hannanum ()

>>> print (hannanum.analyze (u' ZH|0IEQ| S0t ¥E 2|710| =2t0| Z|11 UCt. "))
[[[(C"RCOIOIE", 'nen'), ('Q', 'jem") ], [('ROIOIEQ|', 'nen')], [('REIOCIE', 'nag
=", ('9', 'jem")], [("REIOLEQ', 'ngg')1]1, [([('EO0KS', 'nen")], [('E0ks',

—'ngg") 1), [[C¥E', 'nen")1], ([ ('XZ', 'nen'), ('Ol', 'Jec')], [('ZZl', 'necn
<"y, ('Ol', 'jes")1, [(*&Z', 'men'), ('Ol', 'men')]], [[('=%', 'ncpa'), ('O
~', "Jec")1, ("=, 'ncpa'), ('O]', 'Jes")I, [('=2t', 'ncpa'), ('O]', 'necn
<"1, [LC&E", 'nbu"), (22", '4cinl, [('E', 'nbu'), ('Of', 'j4p'), (1A',
~'ecc')], [('%|', 'nbu'), ('Ol', 'jp"), ('2', 'ecs")], [('El', 'mnbu'), ('O
—~'Jp'), ('4', 'ecx')], rorge, 'paa') (', tecc')], [('E', 'paa'), ('4l’

~

~'ecs")], [('%l', 'paa'), ('A', 'ecx')], [('El', 'pvg'), ("', 'ecc")], [('E
~', 'pvg'), ('A', 'ecs")], [('El', 'pvg'), (*A', 'ecx")], [('E', 'px'), ("1
', 'ecc")1, [('E', 'px'), (rA ]

= ' , 'ecs') ], [CE', 'px'), ("2, recx')]]
'R, tpaa'), ('CFr, e, [('R}A', 'px'), ('Cfr, ref") 11, [[(' )

)11,
(".', "sEN)1, [«

(continues on next page)
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(O] #HolA M Al%)

>>> print (hannanum.morphs (u'£HOES| S0 2F 2|7I10] =20 &[0 QUCt. "))
['RHOE, o', 'S0k, &g, 2z, o, gk, vOfr, &, v, v, G
t_}’, "'J
>>> print (hannanum.nouns (u'Ct2E| & ZHRR[O| EfLITR))
(PR, 2B, rERIE
>>> print (hannanum.pos (u' X2 O MEGIL|CEI "))
[('x', 'e"), ('@, '), (4, ‘M, ("#E', 'nY), ('SFr, 'x") "o LT} 'E
"), ("t 'S8

o7 A5

* jvmpath — The path of the JVM passed to init_ jvm () (page 39).
* max_heap_size — Maximum memory usage limitation (Megabyte) init_ jvm()
(page 39).
analyze (phrase)
Phrase analyzer.

This analyzer returns various morphological candidates for each token. It consists of two parts: 1)
Dictionary search (chart), 2) Unclassified term segmentation.

morphs (phrase)
Parse phrase to morphemes.

nouns (phrase)
Noun extractor.

pos (phrase, ntags=9, flatten=True, join=False)
POS tagger.

This tagger is HMM based, and calculates the probability of tags.
o] 4
* ntags — The number of tags. It can be either 9 or 22.
» flatten - If False, preserves eojeols.

* join — If True, returns joined sets of morph and tag.

Kkma Class

class konlpy.tag._kkma.Kkma (jvmpath=None, max_heap_size=1024)
Wrapper for Kkma (http://kkma.snu.ac.kr).

Kkma is a morphological analyzer and natural language processing system written in Java, developed by
the Intelligent Data Systems (IDS) Laboratory at SNU (http://snu.ac.kr).

>>> from konlpy.tag import Kkma
>>> kkma = Kkma ()

>>> print (kkma.morphs (u'S3EE StHYLE 2=2=7| ECe A2 LA EUCH
['_g__‘?'_" '%” '6"', ’%" '8"" 'E_/'\_%" 'EE" 'E', 'Z-\I" 'O|" D_I- 'E}‘E'I 'Z‘\l
‘)l, l%l, lOFv l7-|| vEl lHL_ll:}.l, l‘l}
>>> prmt(kkma nouns ( 'EH°*01|H DB, &Ae, Olttest 52 HIRAICE. .. 1))
O, (SRS, 0, Ok RE, (S0

>>> print (kkma.pos (u'Ct 7HHO{HZIHR233"))

('Cfr, macy), (Y, rvvyy, ('Of", 'EcD'), ('®{2l', 'vxv'), ("}A', 'EPT'), (
t_}vL—”Ov, 'EFN'), ('?', 'SE'), ('aAa', 'EMO')]
>>> print (kkma.sentences (u'Z12flE= AL ZESLCH. ARUSL T 1))

[P Als SEFUcH Y, 'XHD'ELWH'
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73 11: There are reports that Kkma () is weak for long strings with no spaces between words. See issue
#73 (https://github.com/konlpy/konlpy/issues/73) for details.

o7l 4
* jvmpath — The path of the JVM passed to init_jvm () (page 39).
* max_heap_size — Maximum memory usage limitation (Megabyte) init_ jvm()
(page 39).
morphs (phrase)
Parse phrase to morphemes.

nouns (phrase)
Noun extractor.

pos (phrase, flatten=True, join=False)
POS tagger.

oA 4
» flatten - If False, preserves eojeols.
* join - If True, returns joined sets of morph and tag.

sentences (phrase)
Sentence detection.

Komoran Class

class konlpy.tag._komoran.Komoran (jvmpath=None, userdic=None, modelpath=None,

max_heap_size=1024)
Wrapper for KOMORAN (https://github.com/shin285/KOMORAN).

KOMORAN is a relatively new open source Korean morphological analyzer written in Java, developed by
Shineware (http://shineware.co.kr), since 2013.

>>> cat /tmp/dic.txt # Place a file in a location of your choice
Dot NNP
LEAA NNG
Btk &7 AR2ER|CH NNP
>>> from konlpy.tag import Komoran
>>> komoran = Komoran (userdic='/tmp/dic.txt")
>>> print (komoran.morphs (u'R% IDE LEAATL [0 7))
(Y, '2E, &, EAA, b, R, R, 1027
>>> print (komoran.nouns (u' @EAAO| 2HA D2 CiR| JHEIZILHS 1))
["EAA, A, TR
>>> print (komoran.pos (u'SA| BFEDF BUA ARREA[CE F0{2 1))
[(C"ZAl", 'MAG'), ('BEZR @A ARbA|CH, 'Nwev), (2, orvvr), ("%, 'ERY), ('Ofr,
— 'EF"), ('?', 'SEF')]
o7} S

* jvmpath — The path of the JVM passed to init_ jvm () (page 39).
» userdic — The path to the user dictionary.

This enables the user to enter custom tokens or phrases, that are mandatorily assigned
to tagged as a particular POS. Each line of the dictionary file should consist of a token
or phrase, followed by a POS tag, which are delimited with a <tab> character.

An example of the file format is as follows:
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Higfat sA| Al2tZ|CH nNG
Higfat oAl NNP
A0 NNG

If a particular POS is not assigned for a token or phrase, it will be tagged as NNP.
* modelpath — The path to the Komoran HMM model.
* max_heap_size — Maximum memory usage limitation (Megabyte) init_ jvm ()
(page 39).
morphs (phrase)
Parse phrase to morphemes.

nouns (phrase)
Noun extractor.

pos (phrase, flatten=True, join=False)
POS tagger.

ul7p
* flatten - If False, preserves eojeols.

* join - If True, returns joined sets of morph and tag.

Mecab Class

Z331: Mecab () is not supported on Windows.

class konlpy.tag._mecab.Mecab (dicpath="/usr/local/lib/mecab/dic/mecab-ko-dic’)
Wrapper for MeCab-ko morphological analyzer.

MeCab (https://code.google.com/p/mecab/), originally a Japanese morphological analyzer and POS tagger
developed by the Graduate School of Informatics in Kyoto University, was modified to MeCab-ko by the
Eunjeon Project (http://eunjeon.blogspot.kr/) to adapt to the Korean language.

In order to use MeCab-ko within KoNLPy, follow the directions in optional-installations.

>>> # MeCab installation needed

>>> from konlpy.tag import Mecab

>>> mecab = Mecab ()

>>> print (mecab.morphs (u'FSEAHEH0 QU= A F LHFHM2. "))

[rgsEL, @Y, o, A, v, ¥y, &, rge, 2, h2, )

>>> print (mecab.nouns (u'R2|LI2M0= & 2(2E otz 7t =7t )

e, ruet, 2E, 2z, rF™Eeat

>>> print (mecab.pos (u'AHFL| 4ALZE OfH XQI7t21))

[("AtHr, 'NNG'), ("', 'NNG'), ('Q[', 'JKG"), ('&THZ', 'NNG"), ('&', 'JIX"), |
~'Of®r, rvMY), ("R', 'NNG'), ("QJf', 'VCP+EF'), ('?', 'SF')]

| /] ¥4~ dicpath - The path of the MeCab-ko dictionary.
morphs (phrase)
Parse phrase to morphemes.

nouns (phrase)
Noun extractor.

pos (phrase, flatten=True, join=False)
POS tagger.
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w4
» flatten - If False, preserves eojeols.

* join - If True, returns joined sets of morph and tag.

okt Class

ZA1: Twitter () has changed to Okt () since v0.5.0.

class konlpy.tag._okt.Okt (jvmpath=None, max_heap_size=1024)
Wrapper for Open Korean Text (https://github.com/open-korean-text/open-korean-text).

Open Korean Text is an open source Korean tokenizer written in Scala, developed by Will Hohyon Ryu.

>>> from konlpy.tag import Okt
>>> okt = Okt ()

>>> print (okt.morphs (u' TFEUREL E4QA20| HL2 1))

['EI;}‘%" '%,ZE}‘" 'EE}"I 'ﬂ_¢_'1 'lO:!REI-'I '9|',_ '?6'_?'}

>>> print (okt.nouns (u'FLSHH 57| HA IEHL S 210 Us raIs'))

s, AHA, S, MY, B

>>> print (okt.phrases (u'g7[22 AW A2[Z s AAH2=2))

['E7ER 2A, 'SR 2Aut M|, 'EYlER EA AMEZ Qe 'y, 24, 4E
H'/ 'Xl_léoH']

>>> print (okt.pos (u'0|AE E[LIEaa))

[('O]', 'Determiner'), ('Z', 'Noun'), ('&', 'Josa'), ('EL4HE', 'Noun'), ('3 3

— "', 'KoreanParticle')]

>>> print (okt.pos (u'0|AE E|LE 33", norm=True))

[('0]'", 'Determiner'), ('ZA', 'Noun'), ('=', 'Josa'), ('EILIR', 'verb'), ('3 A3
—"', 'KoreanParticle')]

>>> print (okt.pos (u'0|AE E|LE 33", norm=True, stem=True))

[('O]'", 'Determiner'), ('Z4A', 'Noun'), ('=', 'Josa'), ('EIC}t', 'vVerb'), ('=3a"',
— 'KoreanParticle') ]

a7 4
* jvmpath — The path of the JVM passed to init_ jvm () (page 39).
* max_heap_size — Maximum memory usage limitation (Megabyte) init_ jvm()
(page 39).
morphs (phrase, norm=False, stem=False)

Parse phrase to morphemes.

nouns (phrase)
Noun extractor.

phrases (phrase)
Phrase extractor.

pos (phrase, norm=False, stem=False, join=False)
POS tagger. In contrast to other classes in this subpackage, this POS tagger doesn’t have a flatten
option, but has norm and stem options. Check the parameter list below.

ul7p W
¢ norm — If True, normalize tokens.
¢ stem — If True, stem tokens.

* join - If True, returns joined sets of morph and tag.
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konlpy.tag._okt.Twitter (jvmpath=None)
The Twitter() backend has changed to Okt () since KoNLPy v0.5.0. See #141]
(https://github.com/konlpy/konlpy/issues/141) for details.

¢ H7]:

Korean POS tags comparison chart (https://docs.google.com/spreadsheets/d/10GAjUvalBuX-0ZvZ_-
AHEFYD2gQe7hTGsgUpiiBSX18/edit#gid=0)

Compare POS tags between several Korean analytic projects. (In Korean)
corpus Package

class konlpy.corpus.CorpusLoader (name=None)
Loader for corpora. For a complete list of corpora available in KoNLPy, refer to 2/-5-%/ (page 30).

>>> from konlpy.corpus import kolaw
>>> fids = kolaw.fileids ()

>>> fobj = kolaw.open (fids[0])

>>> print fobj.read(140)

C3HI 251

S8 Ahjel HE
StAHSE 4-1981F0
VEITRES

abspath (filename=None)
Absolute path of corpus file. If £ilename is None, returns absolute path of corpus.

o7l ¥4 filename — Name of a particular file in the corpus.

fileids ()
List of file IDs in the corpus.

open (filename)
Method to open a file in the corpus. Returns a file object.

)7l 4> filename — Name of a particular file in the corpus.

6.1.2 data Module

konlpy.data. £ind (resource_url)
Find the path of a given resource URL by searching through directories in konlpy.data.path. If the
given resource is not found, raise a LookupError, whose message gives a pointer to the installation
instructions for konlpy.download ().

ufj 7/l M4~ resource_url (str (https://docs.python.org/3/library/stdtypes.html#str)) — The
URL of the resource to search for. URLs are posix-style relative path names, such as
corpora/kolaw. In particular, directory names should always be separated by the
forward slash character (i.e., ’/’), which will be automatically converted to a platform-
appropriate path separator by KoNLPy.

konlpy.data.load (resource_url, format="auto’)
Load a given resource from the KoNLPy data package. If no format is specified, 1oad () will attempt
to determine a format based on the resource name’s file extension. If that fails, 1oad () will raise a
ValueError exception.

LR

* resource_url (str (https://docs.python.org/3/library/stdtypes.html#str)) — A URL
specifying where the resource should be loaded from.

* format — Format type of resource.
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konlpy.data.path = ['/home/docs/konlpy data', '/usr/share/konlpy_data', '/usr/local/sha:
A list of directories where the KONLPy data package might reside. These directories will be checked in
order when looking for a resource. Note that this allows users to substitute their own versions of resources.

class konlpy.data.FileSystemPathPointer (path)
Bases: konlpy.data.PathPointer (page 38), st r (https://docs.python.org/3/library/stdtypes.html#str)

A path pointer that identifies a file by an absolute path.
file_size()
open (encoding="utf-8’)

class konlpy.data.PathPointer
Bases: object (https://docs.python.org/3/library/functions.html#object)

An abstract base class for path pointers. One subclass exists: 1. FileSystemPathPointer: Identifies a
file by an absolute path.

file size()

open (encoding="utf-8’)

6.1.3 downloader Module

class konlpy.downloader.Downloader (download_dir=None)
Bases: object (https://docs.python.org/3/library/functions.html#object)

A class used to access the KoNLPy data server, which can be used to download packages.

INDEX_URL = 'http://konlpy.github.io/konlpy-data/index. json'
INSTALLED = 'installed'
NOT_INSTALLED = 'not installed'

PACKAGE_URL = 'http://konlpy.github.io/konlpy—-data/packages/%s.%s'
SCRIPT URL = 'http://konlpy.github.io/konlpy-data/packages/%s.sh'
STALE = 'corrupt or out of date'’

download (id=None, download_dir=None)
The KoNLPy data downloader. With this module you can download corpora, models and other data
packages that can be used with KoNLPy.

Individual packages can be downloaded by passing a single argument, the package identifier for the
package that should be downloaded:

>>> download ('corpus/kobill")
[konlpy_data] Downloading package 'kobill'...
[konlpy_data] Unzipping corpora/kobill.zip.

To download all packages, simply call download with the argument ’all’:

>>> download('all")
[konlpy_data] Downloading package 'kobill'...
[konlpy_datal Unzipping corpora/kobill.zip.

status (info_or_id=None, download_dir=None)

konlpy.downloader.default_download_dir ()
Returns the directory to which packages will be downloaded by default. This value can be overriden
using the constructor, or on a case-by-case basis using the download_dir argument when calling
download().
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On Windows, the default download directory is PYTHONHOME / 1ib/konlpy, where PYTHONHOME is
the directory containing Python e.g., C: \Python27.

On all other platforms, the default directory is the first of the following which exists or which can be cre-
ated with write permission: /usr/share/konlpy_data, /usr/local/share/konlpy_data, /
usr/lib/konlpy_data, /usr/local/lib/konlpy_data, ~/konlpy_data.

6.1.4 jvm Module

konlpy. jvm.init_ jvm (jvmpath=None, max_heap_size=1024)
Initializes the Java virtual machine (JVM).

oA 4
* jvmpath - The path of the JVM. If left empty, inferred by Jpype.
getDefaultJVMPath ().

* max_heap_size — Maximum memory usage limitation (Megabyte). Default is 1024
(1GB). If you set this value too small, you may got out of memory. We recommend that
you set it 1024 ~ 2048 or more at least. However, if this value is too large, you may see
inefficient memory usage.

6.1.5 utils Module
class konlpy.utils.UnicodePrinter (indent=1, width=80, depth=None, stream=None)
Bases: pprint .PrettyPrinter (https://docs.python.org/3/library/pprint.html#pprint.PrettyPrinter)

format (object, context, maxlevels, level)
Overrided method to enable Unicode pretty print.

konlpy.utils.char2hex (c)
Converts a unicode character to hex.

>>> char2hex (u'2")
'Oxc74c!

konlpy.utils.concordance (phrase, text, show=False)
Find concordances of a phrase in a text.

The farmost left numbers are indices, that indicate the location of the phrase in the text (by means of tokens).
The following string, is part of the text surrounding the phrase for the given index.

oA 4
* phrase — Phrase to search in the document.
* text — Target document.

* show — If True, shows locations of the phrase on the console.

>>> from konlpy.corpus import kolaw

>>> from konlpy.tag import Mecab

>>> from konlpy import utils

>>> constitution = kolaw.open('constitution.txt') .read()
>>> idx = utils.concordance (u'CiSt2I=", constitution, show=True)
0 CHEHIZ Y |7sH Lot

9 iet=0l2 3-12522 HEE et YAZRe| HE =2/
98 24 A1z © deiel=2 UFI3=0|Ch. @uisttl=e

100 @ tietPl=2 QlEZs=0|tt. @ufstil=e| FAH2 Z0IoA
110 Li2Ct A2z @ ofetgl=el 20I0| &&=

126 O|FE tt. A3z tistll=mel FEE= iiteet

133 BATMR BT A4Z fEUIRL SUS 2SS0,

147 2L AHsE @ CfSRIRS AW R/

(continues on next page)
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(O] #HolA M Al%)

7877 20| ot =PI Cfstei=el FAMM= SChst
1836 oA Ee= 20| Thetll= FHQO|Me| 2F0
3620 A A119x @ ofstl=e| FAAM= Zielat

>>> idx

o, 9, 98, 100, 110, 126, 133, 147, 787, 1836, 3620]

konlpy.utils.esvread (f, encoding=u’utf-8’)
Reads a csv file.

o] 7] H4~ £ — File object.

>>> from konlpy.utils import csvread
>>> with open('some.csv', 'r') as f:
print csvread(f)
[[(u'Ol / NR', u'z} / NNB'], [u'L}Z} / vv', u'dl / EFN']]

konlpy.utils.esvwrite (data,f)
Writes a csv file.

ufj 7] ¥4~ data — A list of list.

>>> from konlpy.utils import csvwrite
>>> d = [[u'O] / NR', u'Z} / NNB'], [u'L}Z} / vv', u'll / EFN']]
>>> with open('some.csv', 'w') as f:

csvwrite(d, f)

konlpy.utils.hex2char (h)
Converts a hex character to unicode.

>>> print hex2char ('c74c")
o

[=]

>>> print hex2char ('Oxc74c")
o

o

konlpy.utils.load_txt (filename, encoding=u’utf-8’)
Text file loader. To read a file, use “‘read_txt() ‘instead.

konlpy.utils.partition (list_, indices)
Partitions a list to several parts using indices.

o7 4
* list — The target list.
* indices - Indices to partition the target list.

konlpy.utils.pprint (obj, **kwargs)
Unicode pretty printer.

>>> import pprint, konlpy

>>> pprint.pprint ([u"Print", u"RLIZE", u'easily"])
[u'Print', W' KUYZE"', u'easily']

>>> konlpy.utils.pprint ([u"Print", u"FLZE", u'easily"])
['Print', 'SLUZBE"', 'easily']

o] 7] Y4~ stream - Option to stream to a particular destination. Can be either sys.stdout (de-
fault) or sys.stderr. See #179 for details.

konlpy.utils.read_json (filename, encoding=u’utf-8’)
JSON file reader.

konlpy.utils.read_txt (filename, encoding=u’utf-8’)
Text file reader.
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konlpy.utils.select (phrase)
Replaces some ambiguous punctuation marks to simpler ones.
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