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Overview

Japanese word sketches (intro)
Jap gramrel & ChaSen tagset specifics

Evaluations:
Comparing to Jap collocational dictionary
SketchEval project

Next version
Sub-corpus & distant collocations
Web corpus vs. balanced corpus
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Japanese corpus linguistics

Before:
Aozora bunko (literal texts)
newspaper data (commercial use)
various corpora used inside an institution...

From 2005:

5-year project at National Institute for Japanese
Language (Balanced Corpus of Japanese...)

2007, Web corpus into SKE (400 million
tokens)
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StepS for JpWaC (Erjavec et al 2007)

URL list of pages in Japanese
= provided by S. Sharoff

Files downloaded and cleaned with BootCat

= BootCat created by M. Baroni and others from the WaCky
project, c.f.

Segmented, tokenised, tagged with ChaSen

= By T. Erjavec, ChaSen available at

Translated ChaSen tags to English

= by Srdanovic, also used in the jaSlo dictionary project
(Hmeljak Sangawa et al)

Converted to Sketch Engine format and loaded


http://wacky.sslmit.unibo.it/
http://chasen.naist.jp/hiki/ChaSen/
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ChaSen morphological
analyzer

88 tags

classification of some POS categories
iS very detailed

suffixes, prefixes included
suffix 52733 54

-shitsu (research lab)

= 8915 11.26

£3] 5545 11.09 -ka (research department)
=] 4737 9095 -in (research member)

£ 11873 9.78 -kai (society)

= 1834 B.92 -hi (research expenses)
& 14911 885 -sha (researcher)




Word sketch example
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Gramrel example

# JAPANESE word sketches ver. 0.3
# Made bv Iresna
£ 2007-03-13

|

*STRUCTLIMIT =
*DEFAULTATTR tag
*SYMMETRIC .
=coord

1:"H.*" "P.coord" "Pref.#*"? 2:[tag="H.*" & tag!="N.Hum"]

1:"v.*" [14{0,5} 2:"V.free"

1:"ai.*" []{0,3} 2:[tag="Ai.free" & word!="?il &L "] | [tag="N.&na"]

1:"N.Ana" []4{0,3} 2:[tag="RAi.free" & word!="7il &L v"] | [tag="N.Ana"]
*DUAL [ ]

=modifier Ai/modifies W
2:[tag="Ri.*" & word!'="’iLyv|#E, "] [tag="Pref.*"]?
1:[tag="H.*" & tag!="N.S5uff.*" & tag!="H.bnd.#*"]
*DOAL u
=modifier Ana/modifies N
2:".Ana" "Aux" "Pref.#"? 1:[tag="N.*" £ tag!="N.Suff.*" & tag!="N.bnd.*"]
*DUAL
=N /1 ads
2:[tag="H.*"] [tag="F.c.g" & word="{"] []1{0,2} 1:"Ri.*|H.Lna"
*DIJAL
=Nl /I& A3
2:[tag="N.#*"] [tag="F.bind" & word="|Z"] [1{0,2} 1:"Ri.*|H.Rna"

(Srdanovic et al
2008)

22 relations, mainly
“dual”, one
“symmetric”, one
‘Cunary79

Names not always
by functions

formalism is
sequence based ->
mechanism of gaps
[110,5]
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Covered collocational relations (1)

Nouns
D D D D
Fo> Giramrel relation ‘ Type of relation ‘ Exarmple
modifier_Ai Adj & modifying noun LA B
maodifier_Ana Adj Ana modifying noun S B HEEL
saverb Mo +verh He =11
Twerb Mde +verb HE T
Hiverb Mza +verb HEEEOEE &
| Zwerb i+ werb e Cir s [e)he
|3 verb fwa +werb HESER 3 35
S 16 Tricwerh Mkara +werb HiEte EHE
= pronomil noun +nokd REAONE: L1
) pronom Mo +noun HEERMERT
1 Ad] Mz + &dj Hmiilaly
|3 Ad] Mza + Ad] a3 sl
coord coordinate relation Hesh- £33
particle M +particle HEEE- LD
suffix I+ suiffix HEEETA
prefix prefix -+ FIHERE
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Covered collocational relations

(2)

Verbs
D D D D
Fo>= Gramrel relation ‘ Tvpe of relation Example
modifier_Advy Ady rodifying ICZICCED
nounlZ Roun_wa Bl =D
noung noun_za BAED
bound_V bound verbs connecting to free verbs oo e
V' bound free verbz connected to bound verbs ELT AT
nounT roun_de + BTED
% 14 noun| Z Foun_ni i CED
= nounis nioun_kara CoM B aSEES
noun T roun_rmade 4 AL
noun R wo fE&iias TrED
NoUn- roun_ e+ 1T
coord coordinate relation L EITLe
suffix WsLiffix =l 7L
prefix prefix +4 FB3D
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Covered collocational relations

(3)

Adjectives Ai/Ana, Adverbs

D> > > >

Fo= Gramrel relation Twpe of relation Example
modifies N Ai modifies noun L ER
M3 Mg+ Aj EDUTEL

- | Nea A BTESHEL

= 7 |bound M bound/free nounz connecting ta Al Eldolt

= coord coordinate relation =Ly Fals
suffix Abtsuffix HEEL
prefix prefix+ A Ea
bound M bound/free nouns connecting to NAna  BES
MIZ Mz + 1 Ana ZE|FEE
Wray Mza +M.Ana _EINEE
pronomil noun +notl Ana FEDF -0

o (T pronom M Ana_ o +houn EEDEFRE

= 11 |modifier_Ai Ai modifying M Ana POFINER

=1 modifier_Ana M.Ana modifying M.Ana ToREERECLD
suffix M. Anatsuffix EEMH
prefix prefiz +1.Ana REE
coord coordinate relation EE-mb
particle M Ana + particle EEXESv3

=

% 1 |[modifies V Ay rmodifying W ot FSEY

10
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Number of types & tokens

covered
D D D D
PoS Token Type
noun |[139,864,402| 121,732
verb 39,630,531 17,641
Adj 4,119,406 1,863
Adv 6,141,530 2,820
PoS ChaSen Tags (eng) Token Type
N.g 50,121,542 49,268
N.Vs 21,704,856 10,017
Noun |N.Ana 4,436,970 2,892
other 63,601,034 59,555
total 139,864,402 121,732

11
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Evaluation

@ Evaluation 1 : Comparing with collocational

dictionary for language learners

“Nihongo hyougen katsuyou jiten” (Himeno 2004)
10 entries for verbs and adjectives —na (Ana)

@ Evaluation 2 : SketchEval

IS this word a good candidate for inclusion in the headword’s
collocation-dictionary entry?

nou_ns, adjectives, ve!rbs (2:1:1 ratio), ¢ - verbs as nouns N.Vs
(42itemsx20 collocations) - Ana adjectives as nouns N.Ana

12
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Results of the Evaluation 1 (part)

> > > >
M We can extract much more types of collocational relations by SkE
then the dictionary covers;
- we can decide on the most salient collocations

Dictionary: covers only collocations of verbs and adjectives —na (Ana)

Dictionary (verbs): Noun + ga, wo, to, ni + verb

SKE (verbs) :Noun + ga, wo, to, ni, de, made, kara, he... + verb,
coordinate relations with other verbs, collocating with adverbs, bound
verbs etc.

@ Most salient & frequent collocations in Jap word sketches not
necessarily present in the dictionary (kasukana kioku etc.)

13



Results of the Evaluation 2

T N

R

avarage for

high freq.

D D D
Answer- 4
Seleetion choicer
Evalde | EvalB | EvalCe Avaragee
Goode 83.40% 81.98% 38.93% 68.10%-
Good (but wrong grammatiecal ~
2.27%4 (0.46%+ 2.50%+  1.74%+
relation)
Mavbe (not so striking collocate) 9.69%+ 3. 712%+ 40.23%4 17.88%-
Mayvbe (specialized vocabulary)e 0.31%- 1.51%+ 0.60%4 0.81%-+
Bad~ 3.30%+  12.33%4 17.74%+4 11.12%¢
N/A» 1.03%¢+ 0%+ 0%+  0.34%4
-
Evaluated items (747)
Three agree (294) Two agree (690)
Good 278 (94.5%) 600 (86.95%)
Bad 16 (5.5%) 90 (13.05%)

words :

14



Problem of “incomplete

collocations”

L L L
= “Good but not complete”

= Comes from detailed ChaSen tagset
= researcher: kenkyu + sha
research + er
extensive research # extensive researcher
» girl: onna + no+ ko
woman + poss + child

little girl # little woman



Some misses in the current WS

= “suru” verbs don’t appear as collocates

= where other types of verbs appear, since they
are tagged as nouns (“N.Vs”)

(for example, Adv + Verb doesn’t cover “suru”
verbs)

= Compound nouns are not covered in the
current gramrel (N+N)




Corpus & salience

= Corpus related problems

= Duplicates: when the same pages (or their
copies) appear a number of times

= Salience related problems

= When some collocate appears very
frequently but only from one source (one
web page)
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(Distant) collocations

> > > >
“You shall know a word by the company it keeps” (First)

collocation is the occurrence of two or more words within a short
space of each other in a text”
(usually referred to 5 words at most) (Sinclair)

“words that co-occur more often than chance”

MI: extracting pairs of correlated words (collocations) within a fixed
distance of 5 words

Notion of “distant collocation” only recently

For extracting collocations interrupted by a string or two,
usually within a short distance

“interrupted collocations”, “discontinuous collocations”

Kitto Tanaka-san no otousan wa ashita ka asatte kuru hazu da.
AAVErD---===mm e e Modality form




Extracting Adverbs and Clause-Final
Modality Distant Collocations

® Aaverbs.+ dist.ant coTIocatio S
® verbs

@ adjectives

@ final particles

Recognized by ChaSen

_)
simply add new relations into the gramrel fil

N

@ Adverbs + (distant) modality forms

1. Create comprehensive list of modality forms and varia
2. Define ChaSen units form modality forms and create a new
“Mod” tag

3. Retag the corpus (add “Mod” tag)
4. Add a new relation into the Gramrel file (Srdanovic et al 2009)

19
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Modality forms and variations

D D D D

Before retag After retag
Token Lemma POS Token Lemma POS
kamo kamo P. Adv -
shire shiru V. free kamoshirenai |kamoshirenai | Mod
nai nai Aux

@ Variations (inflection, style, orthography: kanji or kana)
kamoshiremasen, kamoshirenai, kamoshiren, kamoshirenu

® Combined modality forms
toomou kamoshirenai, toomou no kamoshirenai, kamoshirenai nhoda

@ Number of modality forms
Basic modality forms 31
Combined modality forms 596
Variations 2641

@ Evaluation: very good results! 93 — 96% of accuracy

20



Corpus classification based on
adverb distribution

CLS3E 0 5 10 15 20 25
Label Murn +-———————— fm— o tm————— o +

FokkenoW a _J
IILE

16E 10 ool oYy ]

Oikawa o

FokkenioC 7 —_—

Jpac 2

FokkenEBE [a] —J

Maiz00z S —

Fokkenk 1z

KER 3 = Textbooks data (Kudo data is also very similar in
KokugoK 11 _—

Kudo 1

NTJCC 1 -

21




Extracted collocations of adverbs

& modality forms (web corpus)

MOD Adverh Freq|Most frequent clause—final modality forms (frequency & salience)

EXP tabun 1827 |35 124 3689, #8520 3887, 135 176 3023 MfzsES 30 3022 T fne 28 2482

NEC/EXP |kanarazu 1448 (I35 31 9800, OfF 95 7AR, £EBD 41 W06 230 20 1629, I 6 1157

EXP ozoraku 1341|1230 68 810, D23 198 367, Z&230 37 2906, <D 151 2838, 158l 1 260

EXP/NEG |kitto 1240 |[MEAS 160 4104, 55 159 M54 (220, 34 3309, Z&F=5 44 3213, 135 57 2905

NEC/EXP |zettai 1204 \(DfZ 87 26351235 40 2286, B3 41 2002 3% 17 W12 ~F 13 1666

CON  |doumo 1022 | L5150 M4, 5LL1 44 3365 mOVER 08 734 (O 63 2206, (LK 12 216

NEC 2attaini 316 |[TIFSHLY 2 M54, OF 79 2643, AF 15 1949, #8500 1908, |3F 12 1788

GON douyara 48 (BLLY 19 48B4, L3E 95 4081, IO 1T WL AL 16 62 #1146

NEC/EXP [taitei 497 |2 45 BT EED 17 1678, 1235 14 1636, 137 6 1351, DIZES 3 0m

GOM yohodo 405 |DIZAD MBI 23D 22 1887, £ED 16 1855, (O 31 1726, (ip 17 1645

NEG kanarazushimo|382  (#I3FR/S%L Y B3 B10G, #203 T 346, 356 3477 6T 11 9189, Z&TIdtl 9 2108, &ty 8 2083
POSS  |moshikashitarg316  [IBLAALY 102 4336, DRvBLAELY B9 3967, s 10 1906, DTIFHL M 8 1687, T FHL e 5 1204
POSS arEgal 187 |OivELhELY 11 224 505 01842 57 18 1613, vbLhsaly 8161 235 Es 2 1653

POSS hyottoshitara (81 [IELANVELY 25 3048, OIpBLOALY 17 867, &FALEELNMEL 1 1025, T30 ine 2 816, IvbLh a1 78
NEC/EXP [taigai 12 |WE 6 1116, &8 4 993 R 28R ONvEeED 1 BN EAD B 86D

EXP 5320 T |ZEERD 6 WA RS 8 1639, OFERD 5 WAL FEASEED 7 1180, EASEERS 1 916

EXP ookata W edeED 1 846 0OER 1 TN, 8D 2 742 Dy 1 672, #8325 1 682

(COM}  |kotonivaruto (2 [BLLY 1 746, 4F 1 702

@ EXP & NEC are most frequent

— EXP & NEC have functionally greater priority then CON & POSS in Japanese
language communication (Srdanovic et al 2009)

22
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Extracted collocations of adverbs &
modality forms (balanced corpus)

@ Similar results as in web data
,7 @ EXP & NEC are most frequent

MOD Adverb Freqg |Most frequent clause—final modality forms (freq)

NEC/EXP |kanarazu 4548 |72 38413 d7: 1637253 151 |83 76 || Ca8L 7L 44
EXP osoraku 4N G2 A5 061 (D225 G255 205 || 3By 17| 153
EXP/NEC |kitto 347 [F2 A5 HI|DIZAS 332 (153l 251 | B 204|129 157
EXP tabun 324 |2 ES 487|012 25 HelsB3 20| 7E 111 |[DTI37 08 109
COM dourmo 2320[M7:2 166 S 148|L 57 126|500 & 65285 43
MNEC zettaini 2114 |D7z 14 1397 61 [f2 23 RO B3 B |~ 25
POSS moshikashitara | 1824 | BL A7 401 (DRl N4|DTIEALE | 130D 95 D2 70
MNEC kamoshirenai | 1591 (13 T13%0  127|0Df: 7O TIFMHL | GR|MIFLER L 7B | M EESTLY | T2
MNEC/EXP |zettai 1581 [Df2 111|885 BE[FEAD a1l S i 26 DA o5
COM douyara 1512 [30 RO4 | D7 No|D LB 87|z 21235 12
NEC/EXP |taitei 1217|[D7 9572 A3 22T I3 18|L 37 15|85 15
EXP wio hodo 1047 | D72 25 5 (DA 76|z AO[FESS 43501 42
POSS hyottoshitara 967 Bl i17EL 28| DaBLNELy 14B|DTIZAE v 111 | D 36|~ B5 36
EXP 5320 4271225 1268|2225 76D A5 29 (123273 26|85 23
POSS angai 4237z B3 |DAvEL 7L 35 (Bl AL AB|DTIFRL D 8|TIE L 7
EXP ookata 281 |(D7Z 25 3D 21 [fEBS 16285 10|2&72 25 i
MNEC/EXP |taigai 172Dz 1 [7E335 2172 A0 | ES i 2| 2
POSS kotoniyoruto g2 [ Dbl 1oblL il gD T34 4D IEOTHAS 2
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Conclusion

Jap word sketches specifics

ChaSen tagset is very narrow -> very detailed results
but “incomplete collocations” problem

22 gramrel -> ~50 types of relations

Evaluation results very good, but as future
tasks:
“suru” verbs, compound nouns, corpus clean-up,
double tagset, proficiency levels
Adverb-Modality distant collocations
sub-corpus, retag, new gramrels
in future more of this kind of info

\Alahh A~Artic Anioe RialsncaAd raci i1l e
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Corpora used: thirteen Japanese
corpora of various types

Corpus type Abbrev. Explanation Accesibility
- NUJCC Informal conversations (3, 384KE) Nagova University
]
= http://tell fll purdue edu/chakoshy
=
w Oikawa Formal interviews (317KB) Sokendai

EolkkenOC |Yahoo! Chiebuluro, bulletin-board consisting of questions and|National Institute for Japanese Language
answers (BCCWU's sample 2007) (16 3ME)

JpWaC Large-scale web corpus (7.3GB) Japanese version of Sketch Engine

Web

http:/wew sketchengine com

Textbooks EolugoK |Japaneselanguage textbooks for elementary school (3, 7T23KB) |Tokyo Institute of Technology
Eokkenkl  |Textbooks for secondary school (BCOWT) (£ 57ME) National Institute for Japanese Language
EEE Japanese language textbooks contained m Kokkenk (733KB) |National Institute for Japanese Language
Natural science|16K 16 textbooks for natural science university students (2.435MB) | Tolkoyo Institute of Technology
= |textbooks
E Natural science|NLP Japanese NLP journal papers (719KEB) Japanese Society for NLP
g papers
White papers EokkenOW |Governmental white papers (BCCWUT's sample) (16 4MEB) Wational Institute for Japanese Language

Balanced corpus [KokkenBE |Books, penodicals, magannes, newspapers from "publication” |National Institute for Japanese Language
and "library” (BCCWT's sample) (65.6MB; 140ME)
Newspaper D1 2002 Mainichi shinbun, newspaper data for the year 2002 (100ME)  [Mainichi Shinbun (CD— ROM)

Other Eudo Newspapers, modem literature Kudo (2000)
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anarazushimo
ohodo
oppodo

aigai

aitei

itto

okata

soraku

azo

abun

oumo

ouyara

ngai
yottoshitara
yottosuruto
otoniyoreba
otoniyoruto
noshikashitara
noshikasureba
noshikasuruto

KokkenOW

0%

1%

1%

2%
0%

0%

3%

NLP

6%
3%
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bution of adverbs in corpora

(®) X
o o o o N X X
v olz |8 €|/8 & § x s
© ) < 0 = o I =) X~ X 3
— | = o~ o i o X X 4 z d d b .
Z |0 S| ¢g|= 2 & Imbalane IStribution
- KokkenOW (white
4% | 8% 15%) 25%| 12%| 28%| 16%| 4%
14%) 9% 6%| 1% 3% 2% 4% 5% Papers),
11%| 6% 8% 12%| 3% 9% 2% . NLP artlcles
5% 2%| 6% 6% 8% 0% 10% 6% 16K t l’ :
1% 2%| 2% 3% 2% 3% 1% 2% 4% (natural science
2% 2% 1% 1% 1% 1% textbooks),
2% 8% 1%| 1% 1% 0% 1% -
4% 1% 5%l 4% 2% 3% 4% 6% 12%] 1% NUJCC (_mformal
[ 15%] %[ 15%] 12%] 14%] 10%[38%] 26%| 26%| 28%] conversation)
1% 0%| 0% 1% 0% 1% 1% 2% 3%
7% 1% 8% %[ 13%] 12% 9% 2% 5% 10%[ 19%|
onl O T4 1% 4% 1% 2% 5% Balanced distribution :
3% 3% [ 26%] 16%] 11% 6% 3% 4% 8% 10%
1% 6% 7% 6% 8% 74 se[ 156 2% 4% 5% ~JPWaC (large-scale
2% 3%| 5% 5% 3% 3% 5%
1% 3% 1% 0% 2% 19 1% 1% 1% 2% web corpus),
| 1% 1| 1% 1w 1% 1% 1% 2% 3% ~KokkenBK (books)
0%
0% 0% 0% 0%
1% 0% 0% 1% 1%
5%| 8% 5% 3% 3% 1% 2% 2% 2% 5%
1%| 0%
1% 1% 0% 1% 1% 2%

100% 100% 100% 100%

100% 100%

100% 100% 100% 100% 100% 100% 100%



