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Report 220A comprehensive investigation of Japanese particle was missing up to now. Gen-eral implications were set up without the fact that a comprehensive analysis wascarried out. [PS94] mention a manuscript that was written by Tomabechi in 1989that seems not to be available any more. Two kinds of solutions have previouslybeen proposed: (1) The particles are divided into case particles and postpositions.The latter build the heads of their phrases, while the former do not (cf. [Miy86]).(2) All kinds of particles build the head of their phrases (cf. [Gun87]). Both kindsof analyses lead to problems: If postpositions are heads, while case particles arenonheads, a su�cient treatment of those cases where two or three particles oc-cur sequentially is not possible, as we will show. If on the other hand there isno distinction of particles, it is not possible to encode their di�erent behaviour insubcategorization and modi�cation.We o�er a lexicalist treatment of the problem. Instead of assuming di�erentphrase structure rules we state a type hierarchy of Japanese particles. This makesa uniform treatment of phrase structure as well as a di�erentiation of subcatego-rization patterns possible.Our analysis is based on a large amount of dialogue data. 800 Japanese dialoguesconcerning appointment scheduling were collected and transcribed in the Verbmo-bil project, which deals with English, German and Japanese machine translation1.These are the basis for the development of the Japanese syntax in Verbmobil.The HPSG2 syntax that is described in this paper is used for the deep analysisof Japanese dialogues in the project. We clarify the questions which common char-acteristics and di�erences between the individual particles exist. A classi�cationin categories was carried out. After that a model hierarchy could be set up for anHPSG grammar. The simple distinction into case particles and postpositions wasproved to be as not su�cient.2 The Japanese Particles2.1 gaIn most cases the ga-marked noun phrase is the subject of the sentence:(1) naNwhich nichiday gaGA yoroshiigood deshouCOP kaQUE(Which day would suit you?)However, this is not always the case. Notably stative verbs subcategorize forga-marked objects. An example is the stative verb dekimasu:(2) kanojoshe gaGA oyogiswimming gaGA dekimasucan(She can swim.)These and other cases are sometimes called `double-subject constructions' in theliterature. But these ga-marked noun phrases do not behave like subjects. They1see [Wah97] for further information2[PS94]2



Japanese Particles in an HPSG Grammarare not subject to restrictions on subject honori�cation or re
exive binding. Thiscan be shown by the following example:(3) gogoafternoon noNO houside gaGA yukkuriat ease hanashitalking gaGA dekimasucanneSAP(We can talk at ease in the afternoon.)hanashi does not meet the semantic restriction [+animate] stated by the verbdekimasu for its subject. Nor is it constrained by subject honori�cation or subjectbinding of jibun in the following variants:(4) watashiI gaGA yukkuriat ease hanashitalking gaGA dekite-orimasucan-HON(I can talk at ease.)The honori�cation of dekite-orimasu does not refer to hanashi, but to watashi.(5) jibunself gaGA yukkuriat ease hanashitalking gaGA dekimasucan(? can talk at ease.)The antecedent of jibun in 5) is outside of the sentence.There are even ga-marked adjuncts, as in example 3) and the following:(6) itsuwhen gaGA go-tsugouHON-circumstances gaGA yoroshiigood deshouCOP kaQUE(When does it suit you?)The �rst NP-ga in these examples (3 and 6) is not a subject. It is not sub-categorized for by the verb. It is the interrogative word in 6) that is marked byga. dekimasu in 3) subcategorizes for two ga-marked NPs, but gogo no hou ga canneither be the subject nor the object, as it does not ful�ll the semantic restrictionsfor these. [Kur92] assumes these 'double-subject constructions' to be derived fromgenitive relations. This means that the following sentence from [Far84] is derivedfrom one with a no-marked NP:(7) yamamountain gaGA kitree gaGA kireipretty desuCOP(The mountains: Their trees are pretty.)(8) yamamountain noNO kitree gaGA kireipretty desuCOP(The mountain's trees are pretty.)But this analysis seems not to be true for example 3), because the followingsentence is wrong: 3



Report 220(9) *gogoafternoon noNO houside noGA yukkuriat ease hanashitalk gaGA dekimasucanneSAPga marks a verbal adjunct in this example.To summarize, ga is a case particle that usually marks the sentence subject.Sometimes the object is marked by ga. This means that the grammatical functionis not alloctated by the case particle, but by the verbal valence. In some cases gacan even mark an adjunct.2.2 oThe case particle o normally marks the direct object of the sentence:(10) SawadaPN noNO houside gaGA zasshijournal noNO intabyuuinterview oOukemasugive nodeSAP(Sawada gives an interview to a journal.)In contrast to ga, no two complements may be marked by o. This restriction iscalled 'Double-o-Constraint' in research literature (see, for example, [Tsu96]:249�.).Consider the following examples from the Verbmobil corpus:(11) koNdouPN niNI motoo saidoagain kakuniNcon�rmation oO shitedo mimasutrykeredomoSAP(I will con�rm (it) with Mrs. Kondou again.)(12) koNdouPN noNO sukejuuruplan oO kakuniNcon�rmation itashimasuHON-do(I con�rm Mrs Kondou's schedule.)suru can occur with an o marked argument or with an unmarked argument. Theargument kakuniN is marked with o in 11) and not marked in 12). The markingin 12) would not be possible, according to the 'double-o constraint', because thereis already an o-marked argument in the sentence:(13) *koNdouPN noNO sukejuuruschedule oO kakuniNcon�rmation oO itashimasutunThe restriction is not valid for embedded sentences:(14) koNdouPN keNkyuushitsuinstitute noNO houside deDE jitsueNpresentation oOsurudo to iuCOMPL yoteiplan oO tatete irubuilt N desuCOP keredomoSAP(There is a plan to perform the presentation at Mr Kondou's institute.)4



Japanese Particles in an HPSG GrammarActually there are some violations of the restriction in the Verbmobil data cor-pus. Examples are:(15) kyoutoday o-deNwatelephone shitadid noNO waWA (P) (h) /eto/ hoNbookoO shuppaNpublication surutun tame nibecause (P) sonothat geNkoumanuscript oOitsuwhen (P) kouso isshojoint niNI uchiawaseappointment oO shitarado(Kond)yoroshiigood kaQUE to iuCOMPL kotoNOM deDE (P) o-deNwatelephonesashitedo itadaitaHON N desuCOP keredomoSAP(This is the reason, why I am calling today: When would it suit you to havea joint discussion of that manuscript?)(16) uchiwe noNO satouPN gaGA (P) /ano/ gakkaishiacademic journal noNOtokushuuspecial edition noNO shuppitsuarticle keikakutimetable oO (P) (h) koNdouPNseNseiProf. towith uchiawaseappointment oO shitaiwant to do toTO moushitesayorimashitaAUX-Past keredomoSAP(Our Mr. Satou said that he would like to agree upon an appointment todiscuss the timetable for the article in the special edition of the academicjournal.)But these examples were described as not acceptable by Japanese native speak-ers. They are very complex. In both cases there are pauses between the o markedentities. The o marked nominal phrases sono geNkou and gakkaishi no tokushuuno shuppitsu keikaku are not subcategorized by uchiawase. The examples becomeacceptabe if one replaces o with nitsuite and thus marks the NPs as adjuncts. Theseexceptions of the 'double-o-constraint' are therefore rare e�ects of spoken languageand shall not be introduced into the grammar.Object positions with o-marking as well as subject positions with ga-markingcan be saturated only once. There are neither double subjects nor double objects. Itwill be shown that this restriction is also valid for indirect objects. Found argumentsmust be assigned a saturated status in the subcategorization frame, so that theycannot be saturated again (as in German and English). The verbs subcategorize forat most one subject, object and indirect object. Only one of these arguments maybe marked by o, while a subject and an object may both be marked by ga. Theseattributes are determined by the verbal valency.The o-marked argument is not adjacent to the verb3. It is possible to reverseNP-ga and NP-o as well as to insert adjuncts between the arguments and the verb:3For the notion of adjacency see [Gun91] 5



Report 220(17) ikeNopinion koukaNexchange oO shimazuPN noNO houside gaGA sashitedoitadakitaiHON-want to iuCOMPL kotoNOM deDE o-deNwatelephone sasete itadakimashitado-HON-Past(I've called today because Mr Shimazu would like to exchange opinions (withyou))(18) paneru disukasshoNpanel discussion oO koNdonext time okonauperform N desuCOP kedomoSAP(Next time we will perform a panel discussion)2.3 niThe particle ni can have the function of a case particle as well as that of an adjunctparticle modifying the predicate. [SK95] also identify homophoneous ni that canmark adjuncts or complements. They use the notion of 'a�ectedness' to distinguishthem. This is however not useful in our domain. [Ono94] suggest to test thepossibility of passivization. This is helpful in many cases.Some verbs subcategorize for a ni-marked object, as for example naru:(19) raigetsunext month niNI narubecome N desuCOP gaSAP(It will become next month.)As ga-marked subjects and o-marked objects ni-marked objects cannot occurtwice in the same clause. The 'double-o constraint' is neither a speci�c Japaneserestriction nor a speci�c peculiarity of the Japanese direct object. It is based onthe wrong assumption that grammatical functions are assigned by case particles.There are a lot of examples with double NP-ni. But these are adjuncts, as inthe following one:(20) juuji10 o'clock niNI keNkyuushitsuinstitute noNO houside niNI o-ukagaicomeitashimasuAUX-HON(I'll come to your institute at 10 o'clock.)ni as a modifying particle can be found very often in temporal or locative ex-pressions in the Verbmobil data.(21) saNji3 o'clock niNI kaigimeeting gaGA owarimasuend(The meeting ends at three o'clock.)(22) watakushiI gaGA sochirayou noNO keNkyuushitsuinstitute niNI ukagawanainot visittoTO ikenaimust not do toTO omoimasuthink gaSAP(I think I'll have to come to your institute.)
6



Japanese Particles in an HPSG Grammar2.4 dede can be a verb modifying particle. It has a temporal, locative or instrumentalmeaning. The temporal meaning of de ist restricted to stative verbs:(23) asamorning juuji10 o'clock guraica. karaKARA juuniji12 o'clock madeMADE noNOaidainterval deDE yaritaiwant to do toTO omouthink N desuCOP keredomoSAPikagagood deshouCOP kaQUE(I would like to do it between 10 and 12 o'clock in the morning. Would thatsuit you?)The locative usage of de is non-directional:(24) keNkyuushitsuinstitute deDE jikkeNexperiment noNO jitsueNperformance oO shitaiwant to doN desuCOP keredomoSAP(I would like to perform the experiment in the institute.)An example for the instrumental usage is:(25) basubus deDE kimasucome(I'll come by bus.)de ist not described as a case particle in literature on this subject. For example[Tsu96] assigns the particle to the class of postpositions. There are, however, ex-amples in the Verbmobil-corpus that show that de can also mark verbal arguments:(26) NouchiPN seNseiProf. deDE gozaimasuHON-be kaQUE(Are you Professor Nouchi?)(27) ichiji1 o'clock karaKARA saNji3o'clock guraica. noNO aidainterval deDEikagagood deshouCOP kaQUE(Would it suit you from one o'clock to three o'clock?)The verb irasshaimasu can take a de-marked subject. Constructions with ad-jective and copula also very often occur with a de-marked subject. The verb arucan also take a de-marked argument, but it is the object in this case. The meaningof such a construction is honori�c: sentences with a de-marked argument signalsubject honori�cation.This indicates that de should also be treated as an ambiguous particle. 7



Report 2202.5 ee is a non-ambigous particle. It is verb modifying and has a directional functioncooccuring with verbs of movement. e shares this function with ni:(28) ku ji9 o'clock ni/*eNI/*E sochirayou ni/eNI/E ukagaimasugo(I'll come to you at 9 o'clock.)2.6 kara, made, naNkaThe postpositions kara and made mark verb modifying adjuncts. These are - as faras the Verbmobil data is concerned - mainly temporal and locative expressions:(29) seNseiProf. noNO o uchiHON-home karaKARA tooifar nodebecause o hiruHON-noonkaraKARA niNI shimashoushall do kaQUE(Shall we start from noon, because it's far from your home?)Time periods are realized with kara ... made:(30) kaigimeeting gaGA asaa.m. noNO juuichiji11 o'clock karaKARA hirup.m. noNOichiji1 o'clock madeMADE arimasuexist keredomoSAP(There is a meeting from 11 a.m. to 1 p.m.)kara as well as made can be complements of desu:(31) saNji3 o'clock karaKARA desuCOP kaQUE(Does it start at three?)kara and made are non-ambiguous modifying particles, as e is. I will call them'postpositions'. They subcategorize for nominal phrases. Another particle in thiscategory is naNka. This word has one function as an adverb and one as a post-position. The postposition naNka marks a verb modifying adjunct. An exampleis:(32) gogoafternoon naNkaNANKA o-jikaNHON-time yoroshiigood deshouCOP kaQUE(Would the time in the afternoon be good for you?)Further postpositions are to-shite and to-shimashite.8



Japanese Particles in an HPSG Grammar2.7 nono is a particle that modi�es nominal phrases. This is an attributive modi�cationand has a wide range of meanings, as the following examples indicate:4(33) hokaanother noNO hiday(another day)(34) tsuginext noNO hiday(next day)(35) watakushiI noNO keNkyuushitsuinstitute(my institute)(36) nijuukunichi29th. noNO gozenchuuafternoon(the afternoon of the 29th.)(37) kyoutoKyoto daigakuuniversity noNO kawamuraPN(Kawamura of Kyoto university)[Tsu96]:134�. assigns no to the class of case particles. However, the criteria hesets up to distinguish between case particles and postpositions do not apply to thisclassi�cation of no:� Tsujimura's postpositions have their own semantic meaning. Case particleshave a functional meaning. no however has a semantic, namely attributivemeaning.� Tsujimura's postpositions are obligatory in spoken language, case particlesare optional. no is as obligatory as kara and made.� Case particles can - as Tsujimura states - follow postpositions, but postposi-tions cannot follow case particles. According to this criterion, no behaves likea case particle.no combines qualities of case particles with those of modifying particles (whichTsujimura calls 'postpositions'). This means that a special treatment of this particleis necessary.The particle no subcategorizes for a noun, as the other particles do. It alsomodi�es a noun. This separates it from the other modifying particles. NP-no is anadjunct to a nominal phrase. As a result, the analysis of multiple NP-no is possible:4See also [TH96] 9



Report 220(38) seNseiProf. noNO houside noNO daigakuuniversity noNO keNkyuushitsuinstituteniNI ukagaebago (COND.) iigood N desuCOP neSAP(It would be good to come to your institute, wouldn't it?)Besides the function of a particle, the word no can also have the function of anominalizer5. In this case, it subcategorizes for a verbal head and builds an NP(and can thus be followed by any particle):(39) o-deNwaHON-telephone sasetedo itadaitaHON noNOM waWA koNdonext noNO(PART)koueNkaitalk naN desuCOP kedoSAP(I am calling because of the next talk.)2.8 waThe topic particle wa can mark arguments as well as adjuncts. In the case ofargument marking it replaces the case particle (see example 40). In the case ofadjunct marking it can replace the verb modifying particle (see example 41) or itcan occur after it (see example 42):(40) gogoafternoon waWA aitebe free orimasuHON-AUX nodeSAP(The afternoon is free.)(41) nijuuhachinichi28th noNO getsuyoubiMonday waWA kaigimeeting gaGA gogoafternoonniNI haittebe inserted orimasuHON-AUX(On Monday the 28th there is a meeting in the afternoon.)(42) koNgetsuchuuin this month niNI waWA zehicertainly o-ai shitaiwant to meet toTO omouthinkN desuCOP gaSAP(I would certainly like to meet you within the month.)The main problem in the syntactic analysis of wa is to decide whether thetopic particle marks an argument or an adjunct, when it occurs without a verbmodifying particle. This is di�cult because of the optionality of verbal argumentsin Japanese. If it marks an argument, it has to be decided which grammaticalfunction this argument has. This problem can often not be solved on the purelysyntactic level. Semantic restrictions for verbal arguments are necessary:5See [Nig96] for a detailled description of this function of no10



Japanese Particles in an HPSG Grammar(43) bashoplace noNO houside waWA douhow shimashoushall do kaQUE(How shall we resolve the problem of the place?)Subject and object of the verb shimashou are suppressed in this example. Thesentence can be interpreted as having a topic adjunct, but no surface subject andobject, when using semantic restrictions for the subject (agentive) and the object(situation).2.9 mo, kosomo is similar to wa in some aspects. It can mark a predicative adjunct and canfollow de and ni. But it can also follow wa, an adjective and a sentence with questionmark:(44) gogoafternoon deDE moMO kekkougood desuCOP(It would also be good in the afternoon)(45) isogashiibusy moMO nodebecause ......(Because I am busy...)(46) dekirucan kaQUE moMO shiremaseNdo not know(I don't know if I can)koso is another topic particle that can occur after nouns, postpositions or ad-verbial particles.2.10 toto ful�lls a series of extremely di�erent tasks.Firstly, to marks complement sentences that are subcategorized for by verbs likeomou, iu or kaku. These complement sentences are adjacent:(47) sochirayou niNI ukagaitaivisit toTO omoimasuthink nodeSAP(I would like to visit you.)(48) sorethat noNO houside gaGA iigood toTO omoimasuthink(I think that would be better.)Secondly, there are intransitive verbs that only subcategorize for the to argu-ment:(49) uchiawasemeeting oWO shinaido not toTO ikemaseNnot go neSAP(We have to meet.) 11



Report 220The complement sentence is an utterance that can be marked with sentenceparticles:(50) sorosorosoon uchiawasemeeting oWO shiyoulet's do kaQUE toTO omouthinknoNOM desuCOP gaSAP(I think we should soon arrange a meeting.)Other verbs subcategorize for a to marked object:(51) konothat hiday motoo chottosomewhat hitopeople toTO aumeet yoteiplangaGA gozaimasuexist(That day too, there is a plan to meet some people.)This object can be optional (as in example 51) or obligatory with verbs likekuraberu. The particle behaves like a case particle.The fourth possibility is that to marks an adjunct to a predicate:(52) shimizuShimizu seNseiProf. toTO teNjikaiexhibition oWO go-isshotogether sasetedoitadakuHON(I would like to organize an exhibition with Prof. Shimizu.)In this case, the adjunct is a PN. But to can also mark utterances that areadjuncts to other utterances:(53) nijuukunichi29th desuCOP toTO kaigimeeting gaGA haitteinserted orimasuHON(If it is the 29th, I have a meeting.)[Shi98] as well as [IG98] describe the relation as a conditional or temporal rela-tion, and not as a conjunctional one.to can �nally be an NP conjunction (which will not be considered at the mo-ment):(54) saNjuunichi30th toTO saNjuuichinichi31rst waWA chottosomewhat moualreadyyoteiplan gaGA haitteinserted orimasuHON(On the 30th and 31rst there are already plans inserted.)2.11 Cooccurrence of particlesThe discrimination of particles is motivated by their modi�cational behaviour andby the fact that a Japanese noun phrase can be modi�ed by more than one particleat a time. We carried out an empirical analysis, based on our dialogue data anda questionary with Japanese native speakers6. Table 1 shows the possibilities for6Thanks to Atsuko Shimada and Akira Shintani12



Japanese Particles in an HPSG Grammarcooccurrence of some particles.
left#/right! ga wo ni de e kara made no wa mo naNkaga - - - - - - - - - - -wo - - - - - - - - - - -ni + + + + - - - - + + -de + + + + - - - + + + -e + + + + - - - + + + -kara + + + + - - - + + + -made + + + + - - - + + + -no - - - - - - - - + - -wa - - - - - - - - - + -mo - - - - - - - - - - -naNka + + + + - - - - + + -Table 1: Cooccurrence of Particlesga can follow the particles ni, de, e, kara, made and no, but not o and wa.Concerning ni and de, it has to be said that they can be followed by ga only in theirmodifying function, but not in their case marking function:(55) juuji10 o'clock niNI gaGA ikagagood deshouCOP kaSAP(Would 10 o'clock suit you?)(56) *raigetsunext month niNI gaGA narubecomeThe reason is obvious: ga in combination with another case marking particlewould lead to a con
ict concerning case marking.o behaves like ga.ni can follow de, e, kara, made and no. It cannot follow case particles. Here isan example for kara{ni:(57) naNjiwhat time guraiabout karaKARA niNI shimasudo kaQUE(At about what time shall we start?)de also cannot follow case particles. It can follow verb modifying particles in itscase marking function:(58) saNji3 o'clock guraiabout. karaKARA deDE yoroshiigood deshouCOP kaQUE(Would about 3 o'clock suit you?) 13



Report 220In their modifying function de and ni can follow postpositions, in their casemarking function they can follow all kinds of verb modifying particles. It is evenpossible to have the cooccurrence of the case particle de (respectively ni) with itsmodifying counterpart:(59) TokyoTokyo deDE deDE ikagagood deshouCOP kaQUE(Would it suit you (to meet in) Tokyo?)kara as well as made and e cannot follow any other particles. no can follow somemodifying particles, such as de, e, kara and made, but not ni. wa cannot followcase particles or mo, but all other kinds of (analyzed) particles. mo behaves likewa, except that it can follow it.In some case three particles occur in a row, as for example:(60) gojigoroabout 5 o'clock madeMADE niNI waWA odeNwatelephone sashiagemasudonodeSAP(I will phone you before about 5 o'clock.)The reason is that wa can follow an adverbial particle ni. This again can followa postposition. Another linearization like e.g. made{wa{ni or ni{made{wa wouldnot be possible.3 The Type Hierarchy of Japanese ParticlesAfter considering the individual particles, it is now possible to set up a type hier-archy. We shall then feature the individual types of particles.Firstly, the Japanese particles have to be divided into empty and nonempty par-ticles. Nonempty particles are those with topic function and without topic function.Non-topic particles are further divided into case particles and modifying particles.Case particles receive an entry for case that makes it possible to be subcatego-rized for by the verbs. Modifying particles get an entry for MOD, specifying thehead they can be adjuncts to. The modifying particles separate into noun modi-fying, verb modifying and utterance modifying ones. Verb modifying particles arepostpositions and adverbial particles:14



JapaneseParticlesinanHPSGGrammar
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Report 2204 Case ParticlesThere is no number nor gender agreement between noun phrase and verb. The verbsassign case to the noun phrases. This is marked by the case particles. Thereforethese have a syntactic function, but not a semantic one. Di�erent from Englishthe grammatical functions cannot be assigned through positions in the sentenceor c-command-relations, since Japanese knows no �xed word position for verbalarguments. Hence, the following variations are possible, for example:(61) HanakoHanako gaGA honbook oO kaimasubuy(62) honbook oO HanakoHanako gaGA kaimasubuy(Hanako buys a book.)The assignment of the grammatical function is not achieved by the case particlealone but only in connection with the verbal valency. There are verbs that requirega-marked objects, while in most cases the ga-marked argument is the subject:(63) nantokasomehow yoteitime gaGA torerucan take N desuCOP gaSAP(Somehow (I) can �nd some time.)Japanese is described as a head-�nal language. [Gun87] therefore assumes onlyone phrase structure rule: M �! DH . However, research literature questionswhether this also applies to nominal phrases and their case particles. [PS94]:45 alsoassume Japanese case particles to be markers.[Miy86] has two arguments for the assumption that the NP is the head in aphrase NP+case particle. He �rst �nds that a distinction between case particles and'postpositions' is semantically necessary. The reason is that the case particles assignno �-role to the marked NPs. The second argument concerns the numeral classi�ers.They can occur within or outside the NP+case particle (called 'NP' by Miyagawa)which they classify. But they cannot occur outside of an NP+'postposition' (called'PP' by Miyagawa):(64) gakuseistudents sannin3-NK gaGA honbook oO yoNdaread(PAST)(Exmpl. of [Miy86]: 162):(65) *hitopeople gaGA chiisaismall muravillage karafrom futatsu2 kitacome(PAST)(66) hitopeople gaGA futatsu2 noNO chiisaismall muravillage karafrom kitacome(PAST)(People came from two small villages.)([Miy86]:157):16



Japanese Particles in an HPSG Grammar(67) senseiteacher gaGA sannin3-CL kitacome(PAST)(Three teachers came.)The restriction that [Miy86]:162 sets up is based on phrase structure:De�nition: X is bijacent to NP, i�:� X is a sister to NP, or� X is immediately dominated by a sister of NP.This restriction for numeral classi�ers says that the classi�er must be bijancentto the antecedent. Thus, every structure in which the antecedent of the numeralclassi�er is embedded in a PP is excluded.Bijacency is however not a su�cient restriction for numeral classi�ers, as thefollowing example from [GH98] shows:(68) kyoneNlast year waWA AmerikajinAmericans gaGA NihonJapan oO 3,0000-nin30.000 personsotozuretavisit(PAST)(Last year 30.000 Americans visited Japan.)It is not possible to set up adequate restrictions on an (exclusively) syntacticbase. The phrase-structural distinction between case marked nominal phrases andnominal phrases marked with modifying particles does not further help here. [GH98]show that instead of syntactic restrictions for numeral classi�cators semantic onesshould be used. They use the notions of measurability, coercion, contrastivity andincremental theme in order to explain the phenomena of connection of numeralclassi�ers and discover two conditions ([GH98]:71):a Coercion Coerced quanti�cation caused by an adverbial measure-ment.b Intervention Intervention of an adverbially measurable NP in anNP-MP pair.When both conditions are ful�lled, the sentence is assigned as not accepable.On the one hand, there are several reasons to distinguish case particles and mod-ifying particles, as has been shown. On the other hand, I doubt whether it is neces-sary to assume di�erent phrase structures for NP+case particle and NP+modifyingparticle.[Yos97]:35 argues that Japanese case particles cannot function as heads, becausethey can be omitted in spoken language. Ellipsis would be universally seen as acriterion to divide heads and non-heads. However, the ellipsis of heads also oftenoccurs in other languages, as for example in German:(69) Wenwhom hathas KlausPN gek�u�t?kissedMariaPN(Who did Klaus Kiss? - Maria.) 17



Report 220The following example comes from the Verbmobil corpus:(70) naNjiwhat time karafrom gaGA yoroshiigood desuCOP kaQUE(At what time would you like to start?)If one now assumes that the modifying particle kara is head of naNji as well asof the case particle ga, the following results for naNji kara ga with the head-markerstructure described in [PS94]:7
MARKING unmarked

COMPLEMENT HEAD
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SUBCAT      <>
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MARKING     unmarked

HEAD           [3]

MARKING  [1]ga

HEAD             [4]

[2] SUBCAT         <>
MARKING    [1]ga

HEAD.SPEC   [2]

HEAD                   [3]

HEAD               [3]
SUBCAT          <>

[5]
SUBCAT            <[5]>

The case particle ga would have to allow nouns and modifying particles in SPEC.The latter are however normally adjuncts that modify verbal projections, as thefollowing example shows:(71) kochirawe karafrom seNseiprofessor noNO houside noNO keNkyuushitsuinstituteniNI o-ukagaiHON-visit surudo to iuCOMPL katachiway deDE yoroshiigooddeshouCOP kaQUE(Would it suit you if we come to your institute?)Therefore the head of kara entails the information that it can modify a verb.This information is inherited to the head of the whole phrase by the Head-Feature7The Marking Principle says: In a headed phrase, the MARKING value is token-identicalwith that of the MARKER-DAUGHTER if any, and with that of the HEAD-DAUGHTERotherwise[PS94].18



Japanese Particles in an HPSG GrammarPrinciple as is to be seen in the tree above.8 As a result, this is also admitted as anadjunct to a verb, which leads to wrong analyses for the following sentences:(72) *naNjiwhat time karafrom gaGA sochirayou gaGA jikaNtime gaGA toremasucan takekaQUE(73) *seminaaseminar GAGA naNjiwhat time karafrom gaGA haitteinserted irasshaimasuAUX-HONka?If, on the other hand, case particles and topic markers are heads, one receives aconsistent and correct processing of this kind of example too. This is because thehead information [MOD none] is given from the particle ga to the head of the phrasenaNji kara ga. Thus this phrase is not admitted as an adjunct:
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HEAD         [1]

HEAD          [1]

HEAD        [3]
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HEAD            [5] HEAD        [3]

[PS94] describe english complementizers as markers. However, a problem results,if to is described as a marker. Let's have a look at the following sentence:(74) souso narimasubecome toTO daibua lot sakiearlier niNI natte shimaubecomeN desuCOP gaSAP8The Head Feature Principle says: The HEAD value of any headed phrase is structure-sharedwith the HEAD value of the head daughter.[PS94]. 19



Report 220(If it is like this, it will be a lot earlier.)The complement sentence sou narimasu cannot be adjunct to a sentence or aVP. Therefore its head contains the entry [MOD none]:(75) *souso narimasubecome daibua lot sakiearlier niNI natte shimaubecome N desuCOPgaSAPThe complement sentence with to { on the other hand { can modify a sentence,as example 74) shows. It must therefore have the information [MOD utterance] inhis head. The modi�cation could not be realized, if to would be marker and sounarimasu would be head. Thus, we view to as the head of its phrase9.Instead of assuming di�erent phrase structure rules, a distinction of the kindsof particles can be based on lexical types. HPSG o�ers the possibility to de�ne acommon type and to set up speci�cations for the di�erent types of particles.We assume Japanese to be head-�nal in this aspect also. All kinds of particlesare analysed as heads of their phrases.The relation between case particle and nominal phrase is a 'Complement-Head'relation. The complement is obligatory and adjacent, as the following examplesshow:(76) *gaGA(77) iehouse gaGA(78) ookiilarge iehouse gaGA(the large house)(79) sonothat ookiilarge iehouse gaGA(that large house)(80) *iehouse ookiilarge gaGA(81) *iehouse sonothat ookiilarge gaGANormally the case particle ga marks the subject, the case particle o the di-rect object and the case particle ni the indirect object. There are, however, manyexceptions. We therefore use predicate-argument-structures instead of a direct as-signment of grammatical functions by the particles (and possibly transformations).9See [Mue97] and [Kis95] for an argumentation against analyzing German complementizers asmarkers, which is similar to ours.20



Japanese Particles in an HPSG GrammarThe valency information of the Japanese verbs does not only contain the syntacticcategory and the semantic restrictions of the subcategorized arguments, but alsothe case particles they must be annotated with10.As in other languages, there are transitive, intransitive and ditransitive verbsin Japanese. However, ditransitive verbs are rare in the processed domain, so noneoccur in the lexicon up to now. The transitive verbs have to be distinguisheddepending upon which kind of case particles they require for their subcategorizedarguments. The Japanese arguments which are subcategorized for by the verb areoptional, unlike the German or English ones. This requires a fundamentally di�erenttreatment of subcategorization. We will not adress this point here, however.� intransitive: NP-ga, e.g.(82) watashiI gaGA ichinichithe whole day aite-imasube free(I have the whole day free.)� ga-o-transitive: NP-ga NP-o, e.g.:(83) watashitachiwe waWA sanjikan3 hours guraica. jikaNtime oO torimasutake(We will take about three hours.)� ga-ga-transitive: NP-ga NP-ga, e.g.(84) nantokasomehow yoteitime gaGA torerucan take N desuCOP gaSAP(I can �nd some time somehow.)� aru-transitiv: NP-ni NP-ga or NP-ga NP-ga or NP-ni NP-de or NP-ga NP-de,e.g.(85) watakushiI gaGA niji2 o'clock karafrom goji5 o'clock madetill kaigimeetinggaGA arimashitehave(I have a meeting from 2 o'clock to �ve o'clock.)� naru-intransitiv: NP-ni, e.g.(86) itsumoalways o sewaendeavour niNI nattebecome orimasuAUX(HON)(Always at your disposal.)The lexicon entries of case particles get a case entry in the HEAD. Possiblevalues are ga, o, ni, de and to. They are neither adjuncts nor speci�ers and thusget the entries [MOD none] and [SPEC none]. They subcategorize for an adjacentobject. This can be a noun.10[Ono94] investigates the particles ni, ga and wo and also states that grammatical functionsmust be clearly distiguished from surface cases 21



Report 2202666666664 HEAD 2664 MAJ pCASE caseMOD noneSPEC none 3775SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun � 3777777775
ga and o can, in addition, subcategorize for a verb modifying particle. The caseparticle de can additionally subcategorize for a ni-marked phrase, to can additionallysubcategorize for a VP.5 Modifying ParticlesAn essential problem is to �nd criteria for the distinction of case particles and mod-ifying particles. On the semantic level they can be distinguished in that modifyingparticles introduce semantics, while case particles have a functional meaning. Ac-cording to this distinctive feature the particle no is a modifying one, because itintroduces attributive meaning, as opposed to ([Tsu96]:134), who classi�es it as acase particle. Another criterion for distinction that is introduced by [Tsu96]:135says that modifying particles11 are obligatory in spoken language, while case par-ticles can be omitted. Case particles are indeed suppressed more often, but thereare also cases of suppressed modifying particles. These occur mainly in temporalexpressions in our dialogue data:(87) soredewathen juuyokka14th noNO gogoafternoon �� niji2 o'clock ��robiilobby noNO houside deDE o machiHON-wait shitedo orimasuAUX-HON(I will then wait in the lobby at 2 o'clock on the 14th.)Finally Tsujimura gives the criterion that case particles can follow modifyingparticles while modifying particles cannot follow case particles. This criterion inparticular implies that a �ner distinction is necessary, as we have shown that it isnot that easy. This can be realized with HPSG types. According to this criterion,no behaves like a modifying particle, while according to the criterion on meaning, itbehaves like a case particle. Our �rst distincion is thus a functional one: Modifyingparticles di�er from case particles in that their marked entities are not subcatego-rized for by the verb. Case particles get the head information [CASE case] thatcontrols agreement between verbs and their arguments. Modifying particles do notget this entry. They get the information in MOD that they can become adjunctsto verbs (verb modifying particles) or nouns (the noun modifying particle no) andsemantic information. They subcategorize for a noun, as all particles do. Themodifying particles share the following features in their lexical entries:11He calls them 'postpositions'.22



Japanese Particles in an HPSG Grammar266664 HEAD 24 MAJ pMOD synsemSPEC none 35SUBCAT � SAT:OBJ adjacent � 377775
5.1 Verb Modifying ParticlesThe verb modifying particles specify the modi�cation of the verb inSYNSEM/LOC/CAT/HEAD/MOD.5.1.1 PostpositionsThe postpositions are e, kara and made. They modify a (nonauxiliary) verb as anadjunct and subcategorize for a nominal object.26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nonauxSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun � 37777775
5.1.2 Adverbial Particles[Nig96] treats ni and de as the in�nitive and the gerund form of the copula. Toaccount for this, it has to be clari�ed what the qualities of an in�nitive and agerundive form, a copula and a verb modifying particle are in our type system. Letus �rst consider the in�nitive form. In our syntax, it has the following peculiarities:� not honori�c concerning addressee� present tense� indicative� possible to use with n desu (jikan ga toreru n desu ka)� possible as a relative sentence (V-ru koto/N)� possible as a complement sentence (V-ru to omou/iu)� can be modi�ed by an adverb 23



Report 220This is clearly distinct from the characteristics of ni.The gerundive form, a copula and a verb modifying particle are de�ned as fol-lows:� A gerundive form is not �nite, it can modify a verbal phrase and be speci�erof an auxiliary.� A copula is a nonauxiliary verb. It subcategorizes for an oblique object, whichis an unmarked noun, a postpositional phrase or an adjective. It furthersubcategorizes for an optional subject, which is marked with ga.� A verb modifying particle is a particle that modi�es a nonauxiliar verbalphrase, subcategorizes for an oblique object. I would de�ne adverbial particlesas subcategorizing for a noun or a postposition.The adjunctive form 'de' has both qualities of a gerundive copula and qualitiesof a particle:� Subcategorizing for an unmarked noun or a postposition� Beeing adjunctive to a verbal head� Its semantic behaviour (see [Nig96])There are arguments for treating it as a copula:� Historical derivation (see [Nig96])� de arimasu behaves like desu� The form deshite existsBut there is some data that shows di�erent behaviour of de and other gerundives.Firstly, it concerns the cooccurrence possibilities of de and other particles, comparedto gerundive forms and particles:� de wa - V-te wa� de mo - V-te mo� de ga - *V-te ga� de wo - *V-te wo� de ni - *V-te ni� de de - *V-te de� de no - *V-te no24



Japanese Particles in an HPSG GrammarSecondly, a gerund may modify auxiliaries, e.g. shite kudasai, shite orimasu,but de may not.Additionally there is something which distinguishes de of a copula: It may notsubcategorize for a subject.A word that is an adjunct to verbs, subcategorizes for an unmarked noun or aphrase with a postposition and is subcategorized for by several particles (see above)�ts well into the description of a verb modifying particle.The adverbial particles ni, de and to subcategorize for a noun or a postposition:26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nonauxSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=postposition � 37777775
5.2 The Noun Modifying Particle NOThe particle no modi�es a noun phrase and occurs after a noun or a verb modifyingparticle.26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nounSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=vmod� p � 377777755.3 The Utterance Modifying Particle toto can mark utterances that are adjuncts to other utterances. Thus, HEAD andSUBCAT look as follows:26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD utteranceSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD utterance � 37777775
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Report 2205.4 Particles of Topicalization5.4.1 Topic-wa[Gun91] analyses Japanese topicalization with a trace that introduces a value inSLASH and the 'Binding Feature Principle' that uni�es the value of SLASH with awa-marked element12. This treatment is similar to the one introduced by [PS94] forthe treatment of English topicalization. There as well a trace introduces a SLASHvalue which is bound by the topicalized element. However, Japanese topicalizationis fundamentally di�erent from English one. Firstly, it occurs more frequently. Upto 50% of the sentences are concerned ([Yos97]). Secondly, there are examples wherethe topic occurs in the middle of the sentence, unlike the English topics that occursentence-initially. [Yos97] gives the example:(88) BillPN gaGA TookyouTokyo eE waWA ikugo(Bill goes to Tokyo.)There are also examples in the Verbmobil dialogue corpus:(89) raishuuchuunext week niNI uchiawasemeeting waWA shitaiwant to do N desuCOP keredomoSAP(I would like to hold a meeting in the next week.)Thirdly, Japanese verbal arguments are optional. Suppressing of verbal argu-ments could be called more a rule than an exception in spoken language. TheSLASH approach would introduce traces in almost every sentence. This, in connec-tion with scrambling and suppressed particles, could not be restricted in a reasonableway. If one follows Gunji interpretation of those cases, where the topic-NP can beinterpreted as a noun modifying phrase, a genitive gap has to be assumed. Butthis leads to assuming a genitive gap for every NP that is not modi�ed. Further,genitive modi�cation can be iterated.Fourth, two or three occurences of NP-wa are possible in one utterance:(90) go-yoteiHON-plan noNO houside waWA raishuunext week waWA seNseiProf. waWAikagagood deshouCOP kaQUE(Concerning your plans: Would next week suit you?)Thus, we decided to assign topicalized sentences the same syntactic structure asnon-topicalized sentences and to resolve the problem on the lexical level.The topic particle gets three lexical entries, because it is ambiguous. The �rstone is for the verb modifying variant. Its head is the same as the one of all verbmodifying particles. Its subcategorization frame is like the one of adverbial particles.12The Binding Feature Principle says:The value of a binding feature of the mother is identical to the union of the valuesof the binding feature of the daughters minus the category bound in the branching.[Gun91]26



Japanese Particles in an HPSG Grammar26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nonauxSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=postposition � 37777775
The second entry is for the case marking variant of wa. It gets the same headas the other case marking particles, but the CASE entry is underspeci�ed. Itsubcategorizes for a nominal complement or a complement with a verb modifyingparticle.2666666664 HEAD 2664 MAJ pCASE caseMOD noneSPEC none 3775SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=vmod� p � 3777777775
The third one is for the noun modifying variant of the topic particle.26666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nounSPEC none 35SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=vmod� p � 37777775

5.4.2 Other topic particlesAs we have already shown, mo is a particle that has the head of a topic-adverbialparticle, but a di�erent subcategorization frame as wa: 27



Report 220266666666664 HEAD 24 MAJ pMOD:LOC:CAT:HEAD nonauxSPEC none 35SUBCAT 2664 SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=vmod� p=i� adj=utt(modusque) 3775
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Another topic particle is koso:26666666666664
HEAD 24 MAJ pMOD:LOC:CAT:HEAD nonauxSPEC none 35SUBCAT 266664 SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun=postposition=adv � p=noun 377775

37777777777775
6 Omitted ParticlesSome particles can be omitted in Japanese spoken language. Here are two examplesfrom the Verbmobil corpus:(91) rokugatsuJune �� juusaNnichi13th noNO kayoubiTuesday �� gogoafternoonkaraKARA waWA ikagagood deshouCOP kaQUE(Would the 13th of June suit you?)(92) seNseiProf. �� go-tsugouHON-circumstances noNO houside waWA ikagagooddeshouCOP kaQUE(Would that suit you?)This phenomenon can be found frequently in connection with pronouns andtemporal expressions in the domain of appointment scheduling. [Hin77] assumesthat exclusively wa can be suppressed. [Yat93] however shows that there are con-texts, where ga, o or even e can be omitted. He assigns it as 'phonological deletion'.28



Japanese Particles in an HPSG Grammar[Kur92] analyses omitted o particles and explains these with linearization: A par-ticle o can only be omitted, when it occurs directly before a verb. [Yat93] howevergives examples to prove the opposite. One of these shall be shown here. He assignsit as 'slightly awkward but acceptable':(93) donowhich gakuseistudent �� oreI gaGA naguttahit kaQUE oboeteruremember(Do you remember which student I have hit?)The Verbmobil data of Japanese dialogues does not contain information aboutphonological phenomena of pitch. It is therefore not possible at this stage to includethis kind of information into our analysis. However, it is peculiar that quite oftenpauses occur instead of particles. This hints at a phonological phenomenon.Therefore we propose a phonological-lexical treatment. The empty particle isanalyzed as a lexical underspeci�ed particle with empty phonetics. It inherits thefeatures of a particle. It can get the functions of a case particle (as in example 93),of an adverbial particle (as in example 94) or of a noun modifying particle (as inthe examples 91 and 92). In any case, it subcategorizes for a noun. It is neces-sary to distinguish empty and overt particles by a feature called 'PTYPE'. PTYPEcan have 'overt' or 'empty' as its value. This is in order to prevent an interpreta-tion with empty particle in, for example, NP+wa as NP+empty-nmod-particle+wa.Therefore, all particles get this additional feature.(94) imanow noNO tokorotime �� gogoafternoon waWA nanimono yoteiplangaGA haitteinserted orimaseNHON-NEG nodeSAP(Up to now I have no plans for the afternoon.)26666666666664
PHON <>SY NSEM:LOC:CAT 266666666664 HEAD 266664 MAJ pPTY PE emptyCASE caseMOD noneSPEC none 377775SUBCAT � SAT:OBJ adjacentV AL:OBJ:LOC:CAT:HEAD noun � 377777777775
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7 ExhaustivizationOne can �nd several examples with ga marked adjuncts in the Verbmobil data.This phenomenon is called 'exhaustivization' in research literature (c.f. [Gun87]),because the meaning of those NP+ga is 'only the NP'. Gunji analyses these syn-tactically in the same way as he analyzes his 'type-I topicalization'. They buildadjuncts that control gaps or re
exives in the sentence. He designs ga marked ad-juncts without control relations as relying on a very specialized context. Gunjislexicon entries for exhaustive ga are:a) POS P; PFORM ga; SUBCAT PP [PFORM pf; SEM �];ADJUNCT V [SLASH PP [PFORM pf; SEM �]]where pf is not ga, wo, ni or no.b) POS P; PFORM ga; SUBCAT NP [SEM �];ADJUNCT V [SLASH PP [PFORM pf; SEM �]]where pf is ga, wo, ni or no.c) POS P; PFORM ga; SUBCAT NP [SEM �];ADJUNCT V [REFL PP [SBJ; SEM �]]However, this treatment leads to the following problems:30



Japanese Particles in an HPSG Grammar1. In all cases, where ga marks a constituent that is subcategorized as ga-markedby the verb, a second reading is analyzed that contains a ga marked adjunctcontrolling a gap. This is not reasonable. The treatment of the di�erentmeaning of ga marking and wa marking belongs to the semantics and not intothe phrase structure.2. This treatment assumes gaps. We already criticized this in connection withtopicalization.3. The Verbmobil dialogue data contains virtually no re
exives. Therefore, wedo not need re
exive control at the moment. However, it contains mostlyexamples with ga marked adjuncts without syntactic control relation to therest of the sentences.The examples of the Verbmobil dialogues can be classi�ed into two kinds:a) The NP describes a temporal entity:(95) watakushiI noNO houside noNO tsugoucircumstances waWA nijuuhachinichi28thgaGA gogoafternoon niNI kaigimeeting gaGA ikkeNat �rst haitteinsertedorimasuHON-AUX(On our side, there is at �rst a meeting inserted at the afternoon of the28th.)(96) kochirawe waWA getsuyoobiMonday gaGA chottosomewhat sukejuuruschedulegaGA ippaifull naN desuCOP keredomoSAP(On our side, the schedule is full on Monday.)b) The NP describes a personal entity:(97) watakushiI gaGA juuniji12 o'clock niNI kaigimeeting gaGA owarimasuend(As far as I am concerned, the meeting ends at 12 o'clock.)All these cases are predicate modifying. To further restrict exhaustivizationalinterpretations, we introduced selectional restrictions for the marked NP. Only NPsof the sorts 'time' or 'person' are allowed.8 ConclusionThe syntactic behaviour of Japanese particles has been analyzed using the Verb-mobil dialogue data. It has been possible to set up a type hierarchy of Japaneseparticles. We have therefore adopted a lexical treatment instead of a syntactictreatment based on phrase structure. This is based on the di�erent kinds of modi-�cation and subcategorization that occur with the particles. It is necessary to havea �ner distinction than just the distinction into case particles and postpositions.The assignment of the grammatical function is done by the verbal valency and notdirectly by the case particles. The topic particle is ambiguous. Its binding is done31
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