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Abstract: Many previous studies have proposed various methods for English Part-Of-Speech (POS) tag-
ging, and these methods have been shown to give high accuracy. However POS tagging in these previous
methods are only on each word, and they cannot tag on multiword expressions consisting of multiple lexical
items, such as collocations. In this research we constructed a multiword expression dictionary, and we used
variable length CRF to conduct POS tagging which takes into consideration the multiword expressions. We,
then, evaluated the tagging accuracy and the multiword recognition accuracy. In result, the tagger with the
multiword dictionary achieved higher accuracy compared with the tagger which does not consider multiword

expressions.
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*1 http://multiword.sourceforge.net/

*2 https://en.wiktionary.org/wiki/Wiktionary:Main_Page
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0 1 Wiktionary 0 00 Penn Treebank 0 0 MWE O
Table 1 The Number of MWE Entries in Wiktionary and the Penn Treebank.

Adverb | Conjunction | Determiner | Prepositional Phrase | Preposition | Pronoun

Wiktionary 1501 49 15 165 110 83
Penn Treebank 468 35 9 66 7 18
ADVP

NP/\

VP PP
/\ /\
DT NN
VB PRT NP-ADV | | IN NP
| | o~ a  bit | TN
heat up DT NN of NN CD
\ | \ \
a bit chromosome 13
(a) MWE 0 O () 00DO00OD
ADVP ADVP ADJP-PRD
NP-ADV JJR NP RBR NP JJR
PN ‘ PN ‘ PN \
DT RB smaller DT NN  better DT RB isolated
| \ | \ | \
a bit a bit a bit
() NPAADVOODOO RB  (d) 0000 MWED NP (¢) NPOOODO RB

O10abitD00O0000OO0OO

Fig. 1 Examples of phrase structures annotated to ”a bit”
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02 0000000 MWEOOOOO QO about tol
Table 2 Representations of MWE in each dictionaryd ”about
to”0

Dicrionary

(a) Original POS
(b) Revised POS
(¢) BIO POS

(d) MWE

Word/POS
about/RB to/TO
about/IN to/TO
about/RB-B to/RB-I
about to/RB

000000000000 0Penn Treebank OO OO OO
00oooMWEOOOODODOODODOODOOODOOoOoOo
ooo0oooooooooooooooooooooog
OO0MWEODOODOOOODODODOOODOODOOOO
0oo0oooooooooooooooooooooog
O00aswellasOODOOODOOOODOOOOODOOOO
O MWEOOaswelldOOas wellasO0 20000000
oooooOoooooO MWEOOODODODOOOODOOOO
20000000000aswellODODOOO300000O00
O0OO0OaswellasOO MWEDOOODODOOODO

0000o0O0oooo MWEDODODODOODODOOO
ooooooooo

. # of correct tokens
Precision

Il
—

i
=

# of tokens in output

Recall # of correct tokens

|
—
®
=

# of tokens in corpus

F — measure = 2 - Recall - Precision 3
"~ Recall + Precision

ooooMWEODOOOODOOOOOOOOOoDoOOooo
godooo0o0oOoOo0oOoOooOUoUUOUOoUOUOoboODoOo
Precision = Recall = F —measurd] Per token accuracyd
oooo
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POSOOa/DTO0O DT OO OO Tail POS O O of/INO O
INODOOO

53 000OO0OOOOOO
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POSOO0O 0.02%0000000000000000O00O
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see/VBP if/IN

advertising/NN works/NNS

J. H Eos |

see/VB JivA1)

advertising/ VBG works/VBZ

0 2 MWEOabout to/RBOOOODOOOOOOOOOOOOO
Fig. 2 Example of lattice containing MWE (”about to/RB”)0 correct path is marked

with bold boxes.O

03 0Dooooooo
Table 3 Feature templates

Unigram features

Surface form
PPOS, Surface form
CPOS, Surface form

Bigram features left context features/right context featuresd

Surface form / PPOS, Surface form

PPOS, Surface form / Surface form

Tail POS, Surface form / Head POS, Surface form
Surface form / Head POS

Tail POS / Head POS

Tail POS / Surface form

04 0OD0ODOOD0OOO

Table 4 Per token accuracy.

Dictionary Accuracy
(a) Original POS 97.54
(b) Revised POS 97.56
(c) BIO POS 97.32
(d) Splitting MWE 97.62

05 MWEOOOOO
Table 5 Recognition accuracy of MWE.

Dictionary | Precision Recall F-measure
Baseline 78.79 80.26 79.51
(c) BIO 92.81 90.90 90.18
(d) MWE 95.75 97.16 96.45

06 MWEOOOODOODO
Table 6 Recognition error of MWE.

Error types # of errors
False recognition 33
Unrecognizable 19
POS errors 15
Misrecognition 2

OO000000000O00D0O0O00000ODbORevised
POSOOOOdO Splitting MWE O OO 0.06%0 0000
cooooooobooooooboooooobobooobooooo

(© 2012 Information Processing Society of Japan

0000OOo0OoOMWEODOOOODODODODODODOOO
OOMWEDOODDOODOODOOOODOODOOOO
ooooooooooooooooooooooooon
ooooooooog

OO0 MWEDDOOOOOOSO00O0O0O 500MTdd
MWE O F — measure 0 baseline 0 00 00 17%J cO
BlOOOUOOOO 6000000000000 OOOO
O00OObaseline0 00000000000 OODOOO
ooooooooooooooooooooood
MWEOOOODODODODOOOODOODODODO 4000
ooooooooo

e JOODOOOOO MWEOODODODODOODOO

e JOODODDODMWEODODOOOOOOOOO

e JOOOOMWEODODOUODDODODDODDODOOOOODOO

ogooooon

e JOODOOOOO MWEOODODODODOODOO
Oe0 MWEODODODOOOOOOOOOOoOoGOoQO

000 MWEOOOOOOOOUabit/RBOOOOO
O0O000abit/RBOOOODO 300000000 MWE
OMWEOOOOOOOOD 2000000000000
goooobooo MWEODOOODOODOOOOoooOOOo
0oo0og3300oonouobonooMWE OO OO typeld
000d00DbO 230000000000 18000 MWE O
O01o0b0b00bobooooboboooobuoooobooa
0000000000000 D000abit/RBOOO 3
gddddoo0ooooooooobooodg 5000 MWE
goooobooooobooooooa

Oooooooo MWEOOOOODOOOOOOOOOIn
black and white/RBOOOO0O0OOODOO0OO0 MWE OO
goooooboooo200ouooo1ooooooa
godoobooooboooooboooooooooooa
0000000000000000000 after all/RBOO
0000000 3000after al/RBOODOODOOOO
00@Mooooooooooo MWEDOOOOOOGOAQ
000000000 00DooOo0oDoOdOooodndso fard
gdoooooooobooboooboooooooboon



gooooooood
IPSJ SIG Technical Report

Vol.2012-NL-209 No.7
2012/11/22

gold: - - - - who/WP after all/RB is/VBZ really/RB a/DT bit/JJ player/NN on/IN the/DT stage/NN - - - -

system: - - - - who/WP *after/IN *all/DT is/VBZ really/RB *a bit/RB player/NN on/IN the/DT stage/NN - - - -

0O 3 Oafter all/RBO0OOa/DT bit/JJO OO
Fig. 3 Example of 7after all/RB” and "a/DT bit/JJ”.
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e O the hell out of/RBOO0O the hell/RB out of /INOO
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