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Abstract

In this paper, we present results of an evaluaifalapanese word sketches and address in detail
issues that were observed by the evaluators. A sketth presents a list of salient collocates of a
word, organized by the grammatical relations hadietween the word and its collocate. The
word sketch functionality is incorporated into tBketch Engine corpus query system and has
been created for more than twenty languages siméuding Japanese. The issues that have been
discovered in the evaluation of word sketches ipadase are to be addressed for further
enhancement of the word sketch functionality. Othets and resources which are combined for
use and influence the performance of the word bkstshould also be looked over. We divide the
issues into the following: 1) the lemmatizer andger in use, 2) the sketch grammar that is
specifically written for Japanese, and 3) the csgmd statistical methods.
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Izvleéek

V prispevku predstavljamo rezultate ocenjevanjaot@gin besednih skic in podrobno
prikazujemo probleme in teZave, ki smo jih opanilienjevalci. Besedna skica je seznam
izstopaj@ih kolokacij neke besede, ki ga organizirajo slémairelacije med besedo in drugimi
besedami, ki skupaj sestavaljajo kolokacije. Fiyekbesedne skice so vgrajene v korpusno
orodje Sketch Engine in na voljo trenutno Ze ¥ ket dvajsetih jezikih, med njimi tudi v
japongini. Problemi in tezave, ki smo jih odkrili medegevanjem besednih skic v japding
moramo dalje pratiti za okrepitev funkcij besednih skic. ProblemitéZave so pri naslednjih: 1)
pri sistemu ugotavljanja osnovne oblike besedezivai@valcu besednih vrst v rabi; 2) v slovnici
za skice, ki je napisana posebej za japioes 3) pri korpusu in statigtih metodah.

Klju éne besede

besedne skice, kolokacije v japoims, evalvacija/ocenjevanje, korpus, jezikovne telogije
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1. Introduction

The word sketches automatically summarize a ligatient collocates of a word,
organised by the grammatical relations holding leetwthe word and its collocate. By
collocate we refer to the word that joins with the headwtwrdorm a collocationFor
any headword, a list of its collocates is a listhe words that it combines with to give
its collocations (Kilgarriff et al 2010). The wosketches were first prepared for the
English language and used for the compilation effacmillan English Dictionary for
Advanced Learners (Rundell 2002). Later on theyewiategrated into the Sketch
Engine corpus query tool (Kilgarriff et al 2004)eated for numerous languages, and
used on a large scale for lexicography by a nurobg@ublishers. The word sketches
for Japanese were first prepared in 2008, emplogd@million-word web corpus that
is tokenised and POS-tagged using the ChaSen tbafsk English translation of POS
tags. The word skech grammar written for Japanegers more then 50 collocational
and grammatical relations for the Japanese nouadysy adjectives and adverbs
(Srdanow et al 2008a).

The first formal quantitative evaluation of wordesthes is performed for four
languages, Dutch, English, Japanese and Slovenparaf the Sketch-Eval mini-
project. The evaluation is undertaken from a ussgsgective, with the main question
being “is the collocation suitable for inclusionanpublished collocation dictionary”.
The background of the evaluation method and thalteegor all four languages is
described in Kilgarriff et al (2010). In this papeve concentrate on results of the
Japanese word sketches evaluation and discusssthesidiscovered by the evaluators.

2. Japanese word sketches

The creation of Japanese word sketches requirgoara&on of the following
components:

* Acorpus.
At the time of creation of the Japanese word slestctinere was no publicly
available corpus that could be used inside thetS8&E Therefore, a large-scale
Japanese language web corpus, named JpWaC, wesdclieasize is 7.3GB
or 400 million words.

» Language processing tools used for processingaipeis data: tokeniser,
lemmatiser and part-of-speech (POS) tagger.
The morphological analyzer and part-of-speed tagi@Sen was used for
processing the JpWac data. The ChaSen tagsetésdgiailed, with 88 tags,

! hitp://chasen.naist.jp

2 For details on the creation of the Japanese wgiusalpWaC and the Japanese word sketches, refer to
Srdanowt et al. (2008a).
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and uses a fairly “narrow”, or fine-grained, tokaation: it splits inflectional
morphemes from their stems. It uses the IPADICialictry.

+ A sketch grammdwith a specified POS tagset for the language.
The Japanese sketch grammar uses English translatithe ChaSen POS
tagset. The Japanese sketch grammar defines 22ngtéral patterns covering
more than 50 collocational relations for nounseatiyes, verbs and adverbs.

The corpus was prepared in Sketch Engine formairestdlled in the system. The
sketch grammar is also loaded into the system.dJfiea components described above,
the system automatically selects frequent andssitatlly salient collocations. The
statistics are based on the Dice coefficfent.

BED
/EH JpWaC freq = 2899 (7.1 per million)

nound’ 1315 8.7 ||bound V 1426 5.0 || modifier Adv 192 4.4 || npounlc 671 3.4 ||nounE® 39 3.3
LR 276 9.66 | |LhB 735 1.98 || EAEZA 23 6.27|| @ 60 1.53 || 13 0.99
7 106 6.02|| T3 194 3.36 | | rtsul 12 3.86 || E 24 5.97
BEh 105 8.56||L%3 17 2.71 | |33 i1 2.38|| M 17 2.29 ||Dounid 256 2.8
B 39 8.18(|<5 109 2.01||Li=lEly 10 4.36 || R 17 1.83 (|5 23 3.01
Z5AkL—ia 37 9.43 |1 104 2.26 || 9 4.01[[35 16 2.62 ||AFLA 11 5.16
HE 24 2.66 || BT 28 3.58 || 4L 3 2.58 || 15 7.04 || EF 6 017
W 27 2.8||¥=3 15 2.62 || 7 5 6.18 |14 12 2.35 || 4 1.32
B 22 5.88||Be> 15 2.37 || 7B 5 3.7||E 12 0.59
A 18 4.54 || tsna 1 1.33 || suBad 4 5.62||F 11 1.94
i 15 4.98 (< 8 1.47 | |daiEE 4 5.41 || B 10 7.17
Al 15 3.25 || W< 7 2.8||H=N 4 2.81||% 10 1.63
e 13 44||iEE2 7 1.94 7z 9 1.41
H2 12 5.09 (|7 6 2.67 #43 8 1.34
t 11 7.19 ] 7 4.07
i3 10 7.56 (=0 7 3.26
il 10 4.27 21iF 7 3.06

Figure 1 Japanese word sketch example for the verb tamaru
(¥ £ % “to accumulate [intr.]”), partial results

®The sketch grammar is a mini-grammar of syntadiitguns. It is based on regular expressions ové& PO
tags and enables the system to automatically igeptissible collocations. Se€orpus Querying and
Grammar Writingon the Sketch Engine websitetp://www.sketchengine.co.uk

4 Refer toStatistics used in the Sketch Engimethe Sketch Engine website,
http://www.sketchengine.co.uk
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Table 1 Types of collocational relations for verbs in tlapdnese word sketches
(14 different types of relations)
POS CIEmImEr Elis] Type of relation Example Example transcriptior]
pattern
modifier_Adv Adv modifying V IZZIWZZ%EH nikoniko warau
nouni: noun wa-+V [ 1EE ) kare wa warau
nounzs noun ga+V BINED oni ga warau
bound verbs connectir -
bound_V 10 free verbs boobes warattyau
free verbs connected ta . .
V_bound bound verbs HLTIT < turete iku
noun< noun de+V E;TEH hana de warau
Verb| nouniZ noun ni+V BBICE D saigo ni warau
(14) § a
noun?> noun kara+V (LD) JENBED (kokoro no) soko kar
warau
nouns T noun madetV HEETED saigo made warau
nounz noun wo—+V (ND) Kitz% S (hito no) sippai wo
warau
noun-~ noun he+V ANEA~T< kooen e iku
Coord coordinate relation |29 « Hp7< warau - naku
Suffix V+suffix CANTY = ¢ waraippanasi
Prefix prefix+V 53] tyoo warau

Figure 1 gives a word sketch for the Japaneseteenhru (i & % “to accumulate
[intr.]”). Different grammatical relations, such @®un-particle-verb collocates (for
example, nour¥’ for noundga+verb collocates), bound verbs that appear with the
verb, adverbs modifying the verb etc., are displaye order of their significance,
revealing the most frequent and most salient sketsolbocations (see the first and
second columns with numbers of frequency and saliesspectively).

Table 1 shows what types of collocational relatians covered in the Japanese
word sketches for words classified as verbs (ajetber fourteen). An example for
each of the relations is given.

3. Evaluation: method and results

Since the creation of the Japanese word sketchebhawe undertaken various
kinds of evaluation. Srdandveet al (2008a) describes a comparison of a newspape
corpus and the JpWac corpus, showing that newspgtarare more specific both in
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terms of form (being written mainly in the pastderand not using the formal predicate
form masu/desu as well as content, with a high proportion of sespecific and
politically-oriented nouns. On the other hand, J@Masontains more informal and
interactional material, and more diverse conteatet on, the study by Srdanéwt al
(2008b) explored the appearance of adverb-final alitydforms in various corpora,
confirming that the newspaper corpus, as well asesother corpora, is more specific
in nature than the web corpus. This study showtsttieaweb corpus is the most similar
to the Balanced Corpus of Contemporary Written dapa (Maekawa et al 2010).
Srdanovt & Nishina (2008) evaluate the functionality by quaming its results to the
first and only collocation dictionary for Japandarguage students (Himeno 2004).
The comparison of randomly selected items in tleiatiary with the word sketch for
the same word clearly shows the much wider spectafmcollocational and
grammatical relations as well as a richer varidtgallocations in the sketches. We see
great potential for using word sketches for futdiionary compilations

In this section we present the evaluation methaoakrasults for Japanese word
sketches in the Sketch-Eval project (Kilgarrifie¢t2010).

3.1 Type of evaluation

Sketch-Eval is a quantitative type of evaluatiomdertaken from a user
perspective. It measures precision, which is thregrdage of the answers given that
are correct.It is measured by examining the word sketch resgemith the critical
question being “is the collocation suitable forluston in a published collocation
dictionary”. Here, the Oxford Collocations Dictiaga(OCD 2009) is proposed as a
model and a reference point for what we wish talpoe automatically. A number of
human experts evaluated a sample of dictionaryesnéand a set of their collocates in
the word sketch. For each language, forty-two headsywere sampled and twenty
most salient collocatédor each of the headwords were inspected. Fouyulages
were included in the Skech-Eval, among which wae dhpanese.

® The information sciences distinguish between atilg precision and recall. Kilgarriff et al (2010)
describe it as follows: “Precision is the percentad the answers given that are correct. Recateés
percentage of all correct answers that are fouhohy word sketch foflour contains onlysift andsieve it
has 100% precision, since all the given collocarescorrect, but low recall, since there are mathgro
collocates it does not give. As a response getgebjgprecision usually falls off (since some ineatr
answers creep in) but recall improves (as moré@fcbrrect answers are included). Changing theddize
the answer is a matter of adjusting the ‘precisendll tradeoff.”

® This was subject to the constraint that no moas tiwo thirds relate to any single grammaticaltieta
to provide variety of collocational relations. Latn it was realized that it might have been betidrave
lower number of collocates for medium and low-freey words. (Kilgarriff et al. 2010)
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Table 2 Randomly extracted sample list and reserve listards
for evaluation of the Japanese word sketches

Sample list Reserve list
Nouns Verbs Adjectives |Nouns Verbs Adjectives
= TN
A5l
PAs S
bjjb EE%“ZD SFEWN H Hi 9 VR
Common | 52k 78] L L FEAR RS Eus
(top 2999) | B sahy Futzx L T Lus
% B Hupx = pm
4 RKExw T ZIFAND |
[ ii E3e) bl }?IJ;\/b F o0
G000- | <xs— |59 el g AECE TN
0099) grb  wds L |u o Foun
LEA HED . oLEE - EATH72
pan BLW 2= Lip -
VN
;g4 BiriAte ?Oﬁ) = 7 a—n1
Low ek LD B T—rvar x5 FHx L
(10,000- * mEEn L0 R T < S0
30,000) 5 % W L AREE W B D | iz
N W5 ST s ER|FELL
NZFE A -
T7 7

We took a sample from the 30,000 commonest nowerbsvand adjectives in the
corpus, in a ration of roughly 2:1:1, and with themple structured as in Table 2.
Within these constraints, the sampling was randbatle 2 shows our automatically
extracted random sample (and reserve) list of Jzg@awords for the evaluation of the
Japanese word sketches. The reserve list is alstable to provide a replacement for
a misanalyzed word in the sample list. In caseaphdese, the reserve list is also used
instead of narrowly analyzed morphemes, such a&ctjl suffix > X\, -ppoi, “-ish,
like” or for words that may be typically written another orthography, such &7,
matu (typically written asF-> “to wait”).

For the Japanese SKkE evaluation, it was specifat thoun-verb-adjective
proportion in the selected word list was quite aefifint from other languages. This is
because the Japanese tagset ChaSen includes hma@un tag a) nouns being part of
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so called $uru verbs” guruV), formed as noun + verbstrd’,” and b) adjectives
ending in -pa, derived from nounS.

3.2 Evaluation categories and evaluators

A customised version of the Sketch Engine was pegpan which word sketches
contained only the twenty highest-scoring collosdte each word, and in which each
collocate was associated with a menu with the Jahg items:

* Good

» Good but wrong grammatical relation
* Maybe (e.g. not striking collocate)

* Maybe (specialised vocabulary)

* Bad

Three evaluators performed the Japanese SKE eoaluato of them being native
speakers of Japanese, language teachers and tingauid the third one being a non-
native speaker, language teacher, linguist anddgxapher.

A screenshot of the evaluators’ word sketch int&fas shown in Figure 2.
Evaluators selected the relevant item from the mamd choices were stored in a
database.

In order to rule out 'unclear' data, we distingasithose instances where all
evaluators agree from those where they disagrek based our results only on the
agreement cases. We noted that agreement on tfeahatecision, “good or not good”
was substantially higher than agreement on finaimgd categories, so we merged
“Good” and “Good-but” as “good” and all other cateigs as “bad”.

" Suruis a verb which means “to do” in general and ghhi productive to derive verbs of foreign origin,
e.g.kekkon“marriage (noun)” vskekkon suruto get married (verb)’kopii “copy (noun)” vs.kopii suru
“to copy (verb)”.

8 There are two types of Japanese adjectives: adjedhat end ini, e.g.ookii “big”, and adjectives that
end in -Aa, e.g.genki-na‘healthy, vigor, good”, derived from the nogenki“health”.
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Rubric: G = Good Gb = Good but wrong grammatical relation M = Maybe (not striking collocate)
Ms = Maybe (specialized vocab) B = Bad

Gramrel Collocation Rating Freq
G Gh M Ms B
modifier_Ai = 3388
modifier Ai LELA 208
modifier_Ana % 7ThY 12
madifier_Ana TR 12
madifier_Ana = 107
modifier Ana MEE 68
modifier_Ana [FE 10
particle (£ -7 3
prefix 5 938
pronom (2 B 253
pronom i} —iF 178
suffix 18 134
suffix & 591
suffix i 62

Figure 2 An example of evaluators’ word sketch interface
for the wordhyooka(F¥lll) “evaluation, assessment”

3.3 Results

Table 3 shows the total number of collocations watsld by all assessors, the
number for which all evaluators agreed, and fos¢h¢he number that were good and
the number that were bad (where “bad” includes ‘ibedy The total number of
collocations evaluated by all assessors is slightlg than the maximum possible of 20
collocates for each of 42 headwords, owing to dediht evaluator's choice on
replacement of a sample word with a word from #eerve list, and from a range of
minor omissions. For Japanese there was three-giement among lexicographers
for less than half of the data, so we also giverkg for two-out-of-three agreement,
which provides more reliable evaluation resultsvofout-of-three agreement refers to
the number of cases when any of two out of threduetors agreed.
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Table 3Japanese word sketch evaluation results

Agreement Total colls | Evaluators all Good Bad % good
assessed agreed on

Three-way agreement 294 278 16 94.56%%

Two-out-of-three a1

690 600 90 86.95%
agreement

In total 747 collocations were judged by all evédus. All three evaluators agreed
on 294 instances, and any of two out of three esais agreed on 690 instances. Of
those, all three evaluators agreed that 278 ca#soaere “good” and 16 “bad”, which
results in 94.56% of collocates being good. Cataudathe results that any of two out
of three evaluators agreed, shows that 600 codsoatre evaluated as “good” and 90
collocates as “bad”, which gives result of 86.9586allocates being good.

On examining possible reasons for the high proporaf disagreement between
evaluators, we discovered that one out of threduat@s had a noticeably different
approach towards collocations that are basicalydgbut not complete as a semantic
or syntactic unit. If an evaluator uses concordamxamples to check instances of a
collocation candidate in the corpus, they will see full collocation, which appeared
as incomplete in the word sketch, and from thattpivican be regarded as good and
useful for a dictionary editor. In the evaluatiamgess, for this type of collocations, a
new selecting choice such as “Good but not completauld be preferred. On the
other hand, “Good but wrong grammatical relationlld be excluded as a selection
choice for Japanese word sketches. Other possézisons for disagreements in
evaluation are related to treatment of collocatiaiith technical terms in specialized
fields, polysemic keywords, orthography issues 8tane of the issues with examples
are presented and discussed in detail in the follgwection.

Comparing Japanese word sketch evaluation reswltsthter three languages,
Slovene (71.1% good), English (70.7% good), Du®®.3% good) (Kilgarriff et al
2010), we can say that Japanese word sketches dhbedest performance. For the
other three languages too, two thirds or more @fctiilocations on which the assessors
agreed were of publishable quality, which confitms word sketches being a valuable
resource for lexicographic work in any of four laages.

4. Discussion

The quality of the word sketches functionality dege on the quality of its
components: the corpus, POS-tagger, sketch granetcarwhich are described in
section 2. Although the evaluation results for J@sa word sketches show a high
precentage of good collocations, there are sonuedsthat were discovered during the
evaluation. Japanese word sketches have problepesially with some POS-tagger
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and morphological analyzer issues, some overlogkathmar rules/relations, corpus
junk and problems on the level of orthography. T8dstion addresses these issues in
detail.

4.1 Issues with the tagger and morphological analysis

ChaSen’s analysis and tagset are very fine-grawleidh causes the following
common problems: the excessive analysisustiverbs §uru-V) and adjective onnra
(na-Adj) (4.1.1), excessive analysis of derived and poumd nouns (4.1.2), and
problems related to the Japanese writing systet3y.

4.1.1 Excessive analysis aduru verbs (uru-V) and adjective on -ha (na-Ad))

The Japanese tagset ChaSen analgsesV into its most basic form that is
tagged as noun, N.Vsy[El-44#:%:] and the verb fornsury which is tagged as
V.free [@hGi-H] and further on analyzes into various segmentsddpg on its
inflectional forms. Similarly, the tagset analysesAdj into the basic noun form,
N.Ana [4 G- & 87 5], and the derivational suffixna. The tagset does not
distinguish if the tagged noun appears only asummo it is a part of its derived form
of suruV or na-Adj. This issue is already obvious from the autoocadly extracted
sample list of nouns, verbs and adjectives (seéeThbwhere adjectives ending-ina
andsuruV were included under the noun POS category. Kimd of analysis brings
some consequences in the word sketch search aolisrelSor example, it is not
possible to search for word sketch resultswirV or na-Adj independently from their
basic noun category, which hides the real frequesfcgach of these two types of
words, the noun and isuruV pair, or the noun and itsa-Adj pair. Also, the word
sketch results provide lists of collocations thagth be real collocates of only one of
the word types. However, the issue with the redlbcates is related to the current
version of the sketch grammar for Japanese and Geubvercome to some extent with
corrections in the grammar (see also 4.2.3)

The consequences become more noticeable espeuidly case ofuruV, when
the meaning of the noun is quite different to fathe suru-V that is derived from the
noun (1), (2).

(1) N VAL — masutaa “teacher, leader”
suru v AX—F 2% masutaa-suru “to master”

(2> N Vv sayuu “left and right”
surV. - EAHTDH sayuu-suru “to control, affect, influence”

In the examples above, the meanings of the nounttzatdof the verb are very
different but the word sketch search is possiblg tor the form~ A % —, masutaa
or /&4, sayuy whether or not it is only a noun, or a derivedovi®rm. Besides some
corrections in the sketch grammar file, the isssiepossible to resolve with an
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additional retagging, as shown in Table 4. Theetaiggests thauruV and na-Adj
are tagged with one separate tag, and thus diffated from the nouns that never
appear withsuruor na

Table 4 Current and desired tagging aafruV andna-Adj

POS (example) Current tagging Desired tagging

suruvV masuta@N.Vs] surdV.surd | masutaa_sutisuru-V]
(eigo wo_masutaa surito master
English”)

noun, without possiblsuruform masuta@N.Vs] masuta@N.Vs]
(masutaaga kita“the teachehas
come”)

na-Adj genk[N.Adj]+na genkingna-Adj]
(genkinako “healthy child”)

noun, without possiblena form (genki | genk|N.Ad]|] genk[N.Adj]]
ga nai“not to be_well)

4.1.2 Excessive analysis of derived and compound nouns

ChaSen divides derived and compound nouns into imeongs and treat them as
different segments, separating their non-standgboeixes and suffixes too. This kind
of narrow analysis causes incomplete and misleadifigcational results, as shown in
the following examples.

(3) #®EHA g | #°
yuusyuu-na  kenkyywsya
excellent research | -er

“excellent researcher”

The word sketch shows the nollankyuu“research” collocating with the noun
yuusyuu“excellent™. This is incomplete collocational information: ig the noun
kenkyuu-sydresearcher”, derived from the nolenkyuu‘research”, that collocates
with yuusyuu-na.

(4) MR D 711
zaikai no yuuryokiisya
financial circles possessive particle influenfiperson
“an influential person in financial circles”

® Inappropriate separation of derived or compounshrie denoted by vertical bar (|).
12 Thena-Adj yuusyuu-nds tagged as N, in the form wiusyuyas we mentioned above.

73
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Similarly, the word sketch shows the woyduryoku “influential”** collocating
with the nounzaikai “financial circles”. In reality, it isyuuryoku-sya“influential
person” that collocates wittaikai

(B5) AFR—Y |Hi =% %o
supootu]yoohin  wo atukau
sport | goods object particle deal with

“to deal with sport goods”

The POS tagger divides compound nouns into segmenthown in the example
(5), which can be regarded as semantically incompleom the point of view of
collocational relations. In word sketches, onlytp@f compound nouns are shown as
collocates. For example, the word sketchdtukau“to deal with” shows that the verb
collocates with the nougoohin “goods”, which can be regarded as incomplete. The
complete collocation isupootu yoohirisport goods”.

Similarly, there are examples of suffixes that @mgged as noungs{ sai, 1t dai
etc.) and appear as separate words in the wordheet

(6) 50 |k D B
50 |sai no dansei
fifty | age possessive particle man
“a fifty-year-old man”

(7) 501X D Bt
50 |dai no dansei
fifty | generation possessive particle man
“a man in his fifties”

8 Ak = XD
siyoo|ryoo wo siharau
use | fee object particle pay

“to pay rental fee”

-saiin (6), -dai in (7) and ryooin (8) are the nouns with suffix role and inevitab
require another noun, respectively 50 angbo “use, rental” to be complete in their
usage.

Although the narrow analysis causes some obviooislggm in finding appropriate
collocations, it also offers the possibility of éxpng behavior of suffixes and prefixes
in detail. This type of information has also beesubject of interest for dictionary
makers, language learners and language specifdisesxample see Vance (1991).

11 Thena-Adj yuuryoku-nas tagged as N, in the form wfiuryoku
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What is encouraging from the lexicographers’ pahview is that the complete
and correct collocational relations for the majodt the above examples can be easily
found from the combination of word sketch and cerpmamples, searchable from the
word sketch interface. However, when someone |lookg at the list of collocates, the
results are misleading, which gives rise to inditgkih the evaluators’ judgments. This
matter should be tested in detail among differedSRaggers and dictionaries for
further enhancement of the functionality.

4.1.3 Orthography issues: words that can be written irhiragana, katakana or
kanji

This issue is peculiar to the Japanese languageJapanese writing system uses
a combination of three sets of letters: Chineseatitars kanji) and Japanese syllabic
alphabets Kana hiragana and katakand. There is a fair amount of fluctuation and
overlap in the use of characters &aha(Seeley 1991). This problem is not yet very
well addressed in the current natural processiotgstoncluding ChaSen, and this is
reflected in the word sketches. On the one hamdesihere are two or three different
orthographies for the same word, such sadarasii (9), the information about
collocates is dispersed among different orthograpéuyations, and therefore some
collocates are missed. On the other hand, whee #rer two or more different words
that are identical when written kana such asnatu (10), results for the three words
are mixed together.

(9) i-Adj: subarasii“wonderful, splended=E1E & L\, X5 LV, AT A
(10) V or N:matu % -> “to wait/pine/end” {2 “to wait”, 2 “pine”, K “end”

Since the creation of the Japanese word sketche® Besearch progress has been
made with the development of UniDic, the new ditticy for morphological analysis.
The dictionary can be used with ChaSen or MeCale fEsearch on its accuracy
reveals slightly better results in its combinatisith MeCab than with ChaSéhThe
dictionary also provides some improvements in dgalith the Japanese orthography
and pronunciation issues by providing canonicaingrword forms, writing variants,
speech variants and accéht.

We plan to use the new set of tools for the newiwarof Japanese word sketches,
which is expected to improve the performance offtheetionality. This will include
also the usage of canonical orthographic formeémh Japanese lemma, which means
that each lemma will have only one, its typicathographic form.

12 hitp://www.tokuteicorpus.jp/dist/

13 The UniDic contained 150,000 words (canonical fyniJuly 2009).
(http://www.tokuteicorpus.jp/dist/
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4.1.4 Other tagger issues

There are some other tagger issues that were esvdaling the evaluation, such
as errors in morphological analysis or a differanftectional form of an actual
collocate than of its lemma form displayed in therdvsketch

For example, the tagger analyses the proper ngdiidi [ Keikyuu kamataa
train station name, into three different elemeats] the word sketch wrongly presents
2 kyuuandsi#i 1 kamataas collocations

Other examples of wrong morphological analysisiarease of sayings, idioms,
such asz 7* & [H 1 isogaba mawaréslow and steady wins the race”. The morpheme
& kyuu“sudden, quick” is again regarded as a separateneand as a collocate of
the potential fornft| 2 mawareru‘to be able to go around”

As for different inflectional forms, we find casssch as (11), where the lemma of
the collocate is a dictionary form, while the atteallocate is only in negation.
Another example (12) is a variant tbfe adjectiveyorosii, anhonorific variant of the
word yoi/ii “good, nicé&, which is present in a highly frequent set phrase.

(11) b WwWirs - B (T wigky,  (T) wiFhwn

wasureru ikeru — wasure(tewa) ikenaite) ikenai
Forget able to go — “You should not forget”

(12) kAL BEVY > IALIBEWVWLET

Yorosii onegai —  yorosikuonegai simasu
Good request — “I would appreciate your favor”

4.2 Issues with the word sketch grammar

The evaluation of word sketch results revealed s@wges in the word sketch
grammar that are general for sketch grammar syauaxin use for all the languages
(4.2.1), and some issues that could be improvedadgitions or changes in the
grammar rules for Japanese (4.2.2, 4.2.3 and 4.2.4)

4.2.1 The reach of collocation: more than two collocates

In this section we list examples of collocatesvidrich an additional collocational
element in the phrase is lacking. This issue @teel to the general limitation of sketch
grammar syntax for identifying all parts of colltioas of three or more words.

13) Ze—nNJE— a3 M blebd
guroobarizeesyon ga motarasu
globalization subject particle bring

“the globalization brings”
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(13) Zo—ny¥—v =z » b bT
guroobarizeesyon ga motarasu  eikyoo
| | |
I
Globalization subject particle bring influence

“the influence that the globalization brings”

The word sketch shows the nogaroobarizeesyorfglobalization” collocating
with the verbmotarasu“to bring” (13). However,guroobarizeesyon ga motarasu
“globalization brings”, without an object, is notamplete phrase. The noaikyoois
the head of this noun-modifying clause and is eelato two words, the noun
guroobarizeesyonand the verbmotarasu In the web corpus, we find many
occurrences of the examplgiroobarizeesyon ga motarasu eikytioe influence that
the globalization brings”, which suggests that t@locational relation is fully
established only when all of three elements arsqmie

Another similar example is a collocational relatibatween nouns without the
head noun.

(14) Je—RJ¥— g O = (> )
guroobarizeesyon no hu (no sokumen)
globalization poss. particle negative (poss. plrtiside)

“the negative side of globalization”

According to word sketch resultguroobarizeesyorand hu are collocates (14).
However, this can be regarded as incomplete and wit semantic and syntactic
relation established, without the pivot naokumert*

These kinds of examples cannot be easily judgedoa®ct or bad collocates.
Depending on an evaluator's judgment, the sematisyntactic relation of such
collocates can be brought to question. Howevemtbed sketch results give a good
hint to lexicographers to further check the coltesan corpus examples and search for
the full collocational relation. Also, a method fidlentifying collocations longer than
two words is currently being developed, for uséutare evaluations.

1 Similar example in "A Quantitative Evaluation ofovd Sketches" (Kilgarriff et al. 2010):

“if the system lists a word which only collocateghathe headword within a three-or- more-word uag,
putis a collocate forat only in the context obut (“put the cat out”), is the collocate good or ba&i?r
decision was to treat it as good, as it is enoogdignal to say to a lexicographer that theredslcation
to be included in a collocation dictionary, everthé system has not found all of it. But it was aot
decision that human evaluators were comfortablk. Wit

“Multi-word items were a recurring concern, as it dot seem natural to the evaluators to mzakas
good atput when the word sketch gave no indication that was also needed: this was the evaluators'
most often —voiced concern.”

The example above is a problem of the grammat@agl] while the problem of (15) in this paper is a
problem of the lexico-syntactic level.
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4.2.2 Distance of collocates

(15) A AHAGEFhl I ta & kT BRAAE
nihon-sooryoozikan ni boomei wo motomete kaldzko

the Japanese Consulate General to exile obj.pant. w  rushed
“He rushed to the Japanese Consulate Generalifet e

(16) wFHYH O FE Wz B % oL T BitiAte
moyori no kooban ni ki wo kirasite kakekomu
nearest of police box to breath object partigiasp to rush

“to rush into the nearest police box graspingdicath”

The word sketch shows the vekiakekomu‘to rush into [the past tense form
kakekondf collocating with boomei“exile” in the example (15)iki “breath” in the
example (16). However, they are not direct collesasince they are syntactically
positioned at a distance, in distinct clauses (la@renserted clause functioning as an
adverbial clause). In both cases above, anotherwith a predicate function exist as a
direct collocate of the nouns in question, thanh®omerun boomei wo motomet#o
seek for an exile” andtirasu in iki wo kirasite“to grasp for a breath”. The issue is
closely related to the problem of too wide gramuadtielations (4.2.4) and the sketch
grammar should be corrected for the grammaticakioel in question to include only
the first predicate verb as a collocate and exckldenents from another clause and
thus limit the syntactic range (reach) where caitmn extends to. However, the
possibility to reach so distant collocates with #ketch grammar can be a valuable
source for lexical information. This kind of distazp-occurrence of words could be
added to the sketch grammar as a different typeotdbcational relation, called, for
example, “distant collocates”.

4.2.3 Missing collocates / sketch grammar relations

As mentioned above, the current sketch grammadépanese has a set of 22
collocational patterns, which covers various calmnal relations for nouns, verbs,
adjectives and adverbs: 16 different types of calfional relations for nouns, 14 for
verbs, 7 for adjectives ending+n, 11 for adjectives ending ima, and 1 for adverbs.
However, Sketch-Eval and other word sketch evadnatihave descovered that a few
sketch grammar relations are missing in the cusketch grammar.

The most important one from the point of view okmll lexical coverage is the
inclusion of suruV in various collocational relations for verbs. As ntiened in
section 4.1, this issue is related to the taggiihg part ofsuruV as nouns, which is
currently overlooked in some sketch grammar retatid he correction of the grammar
would resolve some of the issues.

For example, if we search for collocations of tlemmasutad‘teacher, leader”,
we get collocational relations for nouns only, véh#te nourmasutaas the keyword,
we do not get collocational relations for verbsevehthe noun part of the venasutaa
suru“to master” is the keyword. Thus, the word sketohvides collocational relations
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such agnasutaawo yobu‘to call a teacher’but does not provide collocations such as
tsukaikata wo _masutaa sufto masterthe usage”, The same is true, if we exchange
the keywords, for example, if someone searchesdtiocates otsukaikata“usage”,
suruyV, such asnasutaa surwiill not be in the collocate list of verbs. Thisfitiency
can be overcome with corrections in the sketch grambut with the current tagset
the collocational results for both. The noun ahd duruV would be still present
without distinction in the same word sketch page.

Another missing point of the sketch grammar is fbe collocational type
noun_noun or noun_noun_noun, which would cover compound noalocations
such asNihongo kyooiku( H A5 #( ) “Japanese language teaching” Mihongo
kyooiku gakka{ H A< 5E# & 22 4%) “The society for Japanese language teaching’.

These types of deficiencies were not exposed irsketch-Eval type of evaluation
since they relate to recall rather than precisidfe plan to overcome the issues
mentioned above in the new vesion of the sketcimgrar for Japanese.

4.2.4 Too wide sketch grammar rules

The word sketch evaluators noticed that some cafilocs are bad or good but not
so striking since sketch grammar rules are too viedea few collocational relations.
This is especially in the case of collocationalatieins for bound nouns and
coordinating relations.

For example, one case of coordinating relationg thaevaluated as poor is
subarasii“great, superb” an#lazuooi“many, numerous”, which actually is not a type
of coordinate relation, as can be seen in the coggample (17).

(17) EHES LV B & %< fEY 729
subarasii  eiga wo kazuooku tukuridasu
great movie object particle many create

“to create many great movies”
The sketch grammar rule for this kind of relatioreeds more contstraints for
better results.

Too wide sketch grammar rules are related to theady described issue of
collocates in different clauses, in other wordstatit collocates (4.2.2).

4.3 Issues with the corpus and statistical methods
There are two main issues that appear in relabaimé corpus and the statistical
measurement:

* Page duplicates: when the same pages (or theegopppear a number of
times in the corpus. The result of this is thatsame information appears a
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number of times in the corpus, and the word skeg¢shlts wrongly present
that some collocations are frequent, which theynate

» Salience related problems happen when some cawegipear very frequently
but only from one source, which is from one webepegthe case of web
corpora. Therefore, the results would be more ateduf the current statistical
measurement took into account that collocatesappéared multiple times
from one source were less salient.

Examples of collocation candidates that result fimage duplicates or only one
source and that are marked as badkesseki ga rongdik i 23 #@st) “absense is out
of the question”wakawakasii midori(#£i % L\ f%) “youthful green”, Terayama no
haiku (=F [l @ fE 47) “Terayama's haiku” tikuseki to seitoo( % f& & 1E %)
“accumulation and legitimacy”.

In addition, evaluators indicated that they woulela@me a genre classification of
the corpus, which would make the word sketches meable in the field of Japanese
language education. This kind of classificationlddoe well applied in lexicography
and other fields too.

The Japanese web corpus that is currently in usecveated four to five year ago.
Therefore, a new up-to-date web corpus with mooeotigh check on page duplicates
or on other possible junk information would be voahe.

5. Conclusion and further work

The evaluation of Japanese word sketches insideinapnoject Sketch-Eval,
though with a small number of evaluators, provedbéo helpful both for system
developers and system users, and especially pranifar further research and
activities on both sides and in collaboration. Téaluation results show a high
percentage of good collocations, and we can coecthdt Japanese word sketches
could be a very useful resource for creation ofocaltional dictionaries. However,
there are some issues that were discovered dummg\aluation and which call for
further enhancement of the functionality and fopiovement of various components
used by the tool (morphological analyzer/POS tagumpus, sketch grammar).

One of the basic questions to confront was theeaafgcollocation” and what set
of words can be regarded as a collocate. Since sk@tthes were able to reach quite
far in the search for collocates, sometimes neigigcbur sense of syntax and
semantics in a very general sense, we were newlfyaded with sets of words which
surprised us but opened our eyes. The word samafidgvord sketches processed for
the test evaluation suggested that linguists andulage teachers should not limit
themselves to their intuition and limited way ogilo, but should be constantly ready
for unusual (and actually at times usual for notivealearners’) points of view. Of
course, we are also aware that there are somedgagspecific categories and parts of
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speech for which it is necessary to develop an alidbcategory with subcategories in
order to expect more effective results with wordtshes.

A similar evaluation project with corrected POSstagnorphological analysis and
evaluation categories, as well as increased nuarivariety of judges will probably
show better results and offer yet new ideas fotialiaries, textbooks and teaching
methods. Prior to this evaluation, a new versiordabanese word sketches will be
created with a novel set of components, which wauttlide a new and more up-to-
date web corpus for Japanese, another morpholagyiedyzer and an improved sketch
grammar.

The issues related to POS taxonomy and JapaneBeg@phy are actually
problems which are very well present in the conteragy Japanese language grammar
and orthography system. Word sketches reflect thegg#ems “faithfully”.
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