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1 IntroductionIn the machine translation Project Verbmobil the University of T�ubingen hasundertaken the semantic evaluation and translation of tense and aspectual phe-nomena (project areas 11 and 12).For the �rst phase of the project the domain of investigation consists ofspoken dialogs whose object is the scheduling of appointments. As most of theutterances are formulated in the present tense, and as the nature of the dialogsencourages the use of temporal adverbials, we have concentrated primarily onthe German present tense, and its interaction with temporal adverbials for the�rst phase (the Demonstrator). We have also investigated the interaction ofquanti�cation, negation, and Aktionsart with tense, and have implemented abasic strategy for dealing with the relevant phenomena in the dialogs.The treatment of tense and aspect presented here has most in commonwith the approach taken within Eurotra (Allegranza et al. 1991) in the sensethat an interlingua representation based on Reichenbachian temporal relations(Reichenbach 1947) is constructed. That is, we consider it to be given thatthe semantics of tense and aspect can be formulated within the same semanticrepresentations for all languages, but that identical semantic representationsmay be realized by di�ering morphological and syntactic devices in naturallanguage.Within Verbmobil, syntactic analyses and representations are modeled inthe framework provided by Head-Driven Phrase Structure Grammar (hpsg)(Pollard and Sag 1994), while the semantics are based on Discourse Repre-sentation Theory (drt) (Kamp and Reyle 1993). The two theories have beenintegrated within Verbmobil by instantiating the sem(antics) feature of an hpsgsign through a lambda-drs (see Bos et al. 1994). The semantics of an expressionis constructed by traversing the syntactic sign and building up correspondinglambda-drses. As part of the semantic construction a tense condition is instan-tiated within the drs. The tense morphology of the verbs provides the crucialclues towards constructing the relevant Reichenbachian temporal relations be-tween E (event time), R (reference time) and S (speech time). Furthermore, thepresence of temporal adverbials, negation, and quanti�cation is registered andrepresented within the tense condition.The evaluation and simultaneous disambiguation of the information col-lected in the tense condition results in the instantiation of a sur(face) tensefeature within the tense condition. This is undertaken as the last step of thesemantically-based recursive transfer (VM12 Stuttgart 1994).The temporal semantics is built up compositionally during the constructionof the overall semantics of the expression. It is generally recognized that tensecannot be translated in isolation, but must be sensitive to other information,such as that carried by temporal adverbials in the expression. Di�ering strate-gies may be pursued in compositional construction of temporal information.3



In the approach taken within the Rosetta system (Apello 1986), for exam-ple, translation is achieved through attuning the grammars of two languagesto one another. Taking a semantic derivation tree (which corresponds to thesyntactic D-structure tree) as a starting point, rules are formulated whichrely on Aktionsarten information, a perfective/imperfective/retrospective, anda past/present/future contrast. These rules derive a complete tree based oninformation speci�ed initially for the clause and additional information comingfrom adverbials. Two trees are considered to be translational equivalents whenthe history of their derivation is equivalent.Here the overt syntactic realization of tense and aspect is built into the rulesfor temporal expressions, which help to derive a particular tree. For example,given the same kind of information with regard to the perfectivity of an ex-pression, an English rule will introduce an auxiliary, while a Dutch rule willnot. However, since the derivational step is considered to be one and the same(equivalent rules are triggered), the expressions are translational equivalents.Within the Verbmobil approach to tense, a compact invariant representationfor temporal relations is provided. This representation is independent of theparticular syntactic realizations in the source or target languages. Additionally,the surface tense feature contains the result of the \transfer" of tense, i.e., theevaluation of the temporal and aspectual information in light of the Englishtense system.This surface tense feature provides a clue to the generation component. Inpriniciple, however, the generation component is not restricted to the informa-tion provided in the surface tense feature, but can also work with the interlinguarepresentation contained in the tense condition. Thus, the generation compo-nent is given an interesting degree of freedom: for example, if another verb werechosen as being subtly more appropriate within the given context than one pro-duced by the transfer component, and if that verb changed the Aktionsart ofthe expression, then the generation component would still have access to theinterlingua representation, and be able to generate a more appropriate surfacetense.There are several other distinct advantages that the approach to tense andaspect taken within Verbmobil has to o�er. One distinct advantage is thatit allows for the ambiguity of certain tenses. The German present tense, forexample, can be used to denote both present and future eventualities (Bach1986).1 Disambiguation may occur through the presence of temporal adverbialslike morgen (`tomorrow'), or through context, or not at all. Given that thegeneral approach to disambiguation in Verbmobil is that it should only occurwhen needed for translation, the possibility of allowing an ambiguous encodingof particular tense morpheme provides a desirable degree of exibility.1It can also be used for the historical present, which is ignored for the purposes of thisreport. 4



The treatment presented here is based on an already existing, coherent andinternally consistent framework, namely drt, in which the phenomena underinvestigation have been thoroughly explored and modeled from a linguistic pointof view. For an analysis of the German tense system, we base ourselves primarilyon the work by Ehrich (1992). The analysis of the English temporal systemis based mainly on Kamp and Reyle (1993). The fact that a solid linguisticbase for tense and aspect can be assumed allows an immediate treatment ofthe better known phenomena, and leaves more room for an investigation andinnovative treatment of phenomena that have not been discussed as intenselyin the literature, but do occur in the Verbmobil dialogs.Finally, the implementation presented here is completely monotonic, and yetexceeds the original goals as formulated in our grant proposal by far. For theDemonstrator, we had planned to provide only the prototypical implementationof a tense module. Instead, an approach which provides a broad coverage of thephenomena encountered in the dialogs was implemented.In what follows, the general approach to the representation and subsequenttranslation of tense is presented, then the various tenses and the interactionof tense with temporal adverbials, quanti�cation, negation and Aktionsarten isdiscussed in some detail. Throughout, we also present the problems which weintend to work on intensely for second phase of the project, the Prototype.2 Basic Approach2.1 Temporal RelationsEhrich (1992) presents the attractively simple, and yet su�ciently powerfulschema in (1) as the basis for an analysis of the German tense system. The dis-tinction she makes between contextually and intrinsically determined relationsis also sometimes viewed as the di�erence between tense (relation between Rand S) and aspect (relation between E and R) (e.g., Apello 1986, Allegranza etal. 1991).(1) Contextually DeterminedS, R R < SIntrinsic E, R Present PastRelations E < R Perfect Past PerfectE > R | |The notation \S,R" signi�es that these times stand in some sort of relationto one another, though whether this relation is one of overlap or temporalprecedence is underspeci�ed and is further determined by the context (temporaladverbials or discourse context).22The future tense is not included in Table (1) as Ehrich follows Vater (1975) in treatingthe German future auxiliary werden as a modal.5



Within Verbmobil, morphological and syntactic temporal information aremapped to interlingua representations according to the correlations presentedin Table (2). For all verbs an E, R, and S is introduced. For in�nitives and par-ticiples the relation between these times is initially underspeci�ed: the informa-tion contributed by the auxiliaries serves to specify the relations in a monotonicfashion.3 For the simple tenses, the past tense is unambiguously represented asdenoting an event which occurs before the speech time. The present tense, onthe other hand, is initially realized with an ambiguous speci�cation: either thespeech time coincides with the reference time, in which case a \true" present isrealized; or the reference time is after the speech time, in which case a futurateinterpretation is called for.(2) Present Tense Verbs E  R, R > S or S � RPast Tense Verbs E  R R < SIn�nitives/Participles E,R R,SFuture Auxiliary R > SPresent Perfect Auxiliary E < R R  SPast Perfect Auxiliary E < R R < S2.2 Tense within the Semantic FormalismConcretely, the above information is integrated into the Semantic Formalism inform of a tense condition. The tense condition is a complex condition withinthe conds slot of a drs. The reader is referred to Figure 1 in Section 2.4 fora complete semantic representation of a simple sentence, in which the tensecondition is included. The internal structure of the tense condition is givenhere.tense_condition :: e_rel_r : tense_rel,r_rel_s : tense_rel,tense_inst : marker,e_time : marker,r_time : marker,s_time : marker,tloc : tloc_type,sur_tense : etense_val.The types e time, r time, and s time and the encoding of the relations be-tween them is as described above. The s time is coindexed with a (contextual)3Note that no provision is made for future perfects. This will be discussed later on.6



time anchor, whose value is \now". The e time is coindexed with the instanti-ation of the verb. Both are thus bound by existential closure.4As it is as yet not possible to evaluate anaphoric relations, or to evaluatetemporal adverbials with respect to a calendar model, it is not possible toinstantiate an evaluation procedure which would take an temporal adverbial,place it in relation to the speech time, and determine the reference time for theevent. The temporal relations as they stand are thus not inferred from calendarand contextual information, but are speci�ed lexically. A hierarchical modelingof the set of temporal relations, which are based on the proposals in Allen(1983), further ensures that the various lexical speci�cations can be combinedcompositionally and yet monotonically.In the tloc slot information about the presence and particular nature oftemporal adverbials is gathered. For example, when im April is processed, avalue of st dist (distributed around the speech time) is introduced. This is thenevaluated as a part of the determination of surface tense, and is simultaneouslyused to disambiguate the German present. The tloc thus in e�ect situates theevent, and would seem to play exactly the role of the reference time (r time).However, the temporal adverbial which introduces the tloc speci�cations is notexplicitly identi�ed with the r time. This is because they are not always identi-cal. In the case of quanti�cation, for example, there may be a temporal adverb(and, hence, a tloc), but when it is contained within the scope of the quantii�er,it may not serve as the r time for the expression. Furthermore, when there is noexplicit temporal adverb in an expression, a reference time which situates theevent must still be assumed. This is represented by the r time, underspeci�edthough it may be.The issue of reference times in general and their role with regard to temporalanaphora (Partee 1973) in particular will be taken up again in a later section.However, it should be emphasized at this stage that despite the lack of a res-olution/inference component in the Demonstrator, quite an impressive amountof the phenomena Verbmobil is confronted with are dealt with successfully.The feature tense inst serves to identify the tense condition uniquely. Inmost cases, the value of the tense inst is exactly that of the e time, but underquanti�cation and negation the tense inst is agged with sortal information inorder to be able to identify the tense condition as having been introduced bynegation or quanti�cation. The details of the treatment and implementation ofquanti�cation with regard to tense are described in the section on quanti�cation.Finally, the sur tense is instantiated as a last step of transfer and containsthe English surface tense that the expression should be generated with.4The label e time applies to both states and dynamic events { no crucial distinctions arelost with regard to this simpli�cation of terminology since the precise nature of the eventualityis encoded both in terms of sortal information, and in terms of Aktionsarten.7



2.3 AktionsartOne very fundamental component of tense/aspect analyses that has so far notbeen mentioned is the Aktionsart of a predicate (Vendler 1967). Unlike tenseand the information contributed by temporal adverbials, the Aktionsart of apredicate cannot be seen as a condition on a drs, but must rather be realizedas a perspective on the entire situation. As such, Aktionsarten information isencoded in a persp feature outside of the drs. The modeling of Aktionsarten in-formation and the compositional \calculation" Aktionsart has been undertakenby IBM-Heidelberg, as described in Egg and Herweg (1994) and Egg (1994a).Unfortunately, the persp feature has not been implemented fully for the Demon-strator. As such, the following discussion reects the scenario as it is visualizedwith respect to the persp feature, not its current realization.Semantic Evaluation, under which the evaluation of tense and aspect falls,was originally envisioned as \triggered" by the Transfer component only whendisambiguation became necessary for translation. This strategy was proposedin order to avoid the costly drawing of inferences necessary for many of thephenomena within Semantic Evaluation. However, the case of tense and as-pect is slightly di�erent. In the approach presented here, no inferences needto be drawn. Furthermore, since each and every sentence containing a predi-cate will contain temporal and aspectual information, and since the intentionat T�ubingen was to provide a surface tense for all of the expressions handledby the Demonstrator, it seemed that the evaluation of temporal and aspectualinformation could not be treated as being triggered optionally.Both the information in the tense condition and the persp feature must bearrived at compositionally, so the collection and instantiation of the relevantinformation most logically should take place parallel to the Semantic Construc-tion. The evaluation of the temporal and Aktionsart information needed forthe realization of the English surface tense, however, should clearly be situatedwithin the Transfer component. As the Semantic Construction, Semantic Eval-uation (in the form of the back/flex system (Quantz et al. (1994))), and theTransfer components have in practice all been integrated into a single module,the Minidemosystem (MDS), this division of labor in terms of tense and aspectis in fact supported by the underlying architecture.The above scenario for the treatment of tense and aspect was agreed upon bythe Tense/Aspect partners and representatives from the Semantic Constructionin various meetings.5 In order to keep the amount of management required fromthe Semantic Construction group to a minimum, the tense condition and thepersp feature are instantiated according to the speci�cations provided by theconcerned groups: the tense condition is the responsibility of T�ubingen, thepersp feature that of IBM.5The groups working on diverse tense and aspect phenomena are IBM-Heidelberg, IMS-Stuttgart and Universit�at T�ubingen. 8



In theory, the tense condition and the persp feature can be viewed as aseparate tense/aspect module within the Semantic Construction, as they are ofno immediate concern to the remainder of the Semantic Construction, and areput together entirely according to the speci�cations of the Semantic Evaluationpartners.In the remainder of the paper the treatment of tense as it is actually imple-mented for the Demonstrator is described, i.e., without recourse to Aktionsart.The only di�erentiation possible is thus that of the sortal distinction betweenstative and dynamic predicates. While we will therefore only refer to di�erencesbetween states and events in most of the discussion, some space is devoted fur-ther on to instances where Aktionsart information is crucial, and what role wesee it as playing for the Prototype.2.4 Sample AnalysesBefore going on to a more detailed description of the analyses and correspondingimplementation, two sample analyses of the simple sentence in (3) are shown inorder to illustrate the situation of the tense condition (and the persp feature)within the overal semantic representation, and to provide an initial idea of thekind of information that is contained within the tense condition, for both thesource and the target language representations.(3) Wir machen �ubermorgen einen Termin aus.We'll arrange an appointment day after tomorrow.
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FIGURE 1: Source Language Semantic Representation
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FIGURE 2: Target Language Semantic Representation
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The semantics of the German sentence and its English translational equiv-alent in (3) does not di�er notably. This is convenient, because it allows a clearlook at the realization of surface tense and the translation of adverbs. As men-tioned before, the tense condition is represented as a complex condition withina drs. That is, all of the temporal information usually represented as separateconditions within the corresponding standard drs representation in (4) is bun-dled within the tense condition, including a ag in the tloc that a temporaladverbial is present, and that it is of the type st dist (not equal to the speechtime).(4) x,y,t,t0,n,eWir(x)Termin(y)�ubermorgen(t0)e � tt > nt0 = te: x ausmachen yThe only type that �nds no equivalent in a standard drs representationis the surface tense (sur tense) instantiated in the target language semantics.This feature could be argued to be purely syntactic, and to have no place withinthe semantics of the expression. However, if this feature is viewed as languageparticular shorthand for the collection of information represented in the tensecondition, then its position within the tense condition is justi�ed: it provides aconvenient abbreviation for the \deep" temporal semantics of the expression inlight of the English temporal and aspectual system.The German present tense verb ausmachen is represented as ambiguous inthe source language: the relation between R and S (r rel s) is given as follow eq,which indicates that the reference time may either follow the speech time, orcoincide with it. The relation between E and R (e rel r) has been left under-speci�ed, since no further information is as yet available.In the target language (English) representation, the ambiguous speci�cationfor the relation between R and S has been disambiguated to follow by taking thenature of the temporal adverbial into account (if the adverb had been heute, theresult of disambiguation would have been equal). The surface tense feature hasbeen instantiated as a part of transfer, indicating that the English expressionmust be realized in the future.Due to the constraints placed on the nature of basic conditions within the Se-mantic Formalism, the temporal adverbials �ubermorgen and day after tomorroware represented in a rather complicated manner, in terms of two basic condi-tions. As already mentioned, a more detailed description of the treatment of12



temporal adverbials is provided in a later section. For the moment, what isrelevant is that �ubermorgen is represented as an adverbial which locates theevent denoted by ausmachen within the time it introduces, and which is at apoint after the speech time (temporal point anterior rel). The speech time isrepresented as discourse conditioned, hence in the anchors, where it providesa temporal anchoring point for the evaluation of event and reference times.However, since no method of evaluating times with respect to one another isavailable for the Demonstrator, the speech time is always represented as aninvariant now.Further di�erences between the standard drt representation in (4) and theanalyses within Verbmobil are clearly evident in the treatment of arguments.The argument wir of the verb is represented as an alfa condition, a complexcondition, in the above structures, while the argument Termin is representedas a basic condition. This captures the fact that wir is a pronoun which issubject to anaphoric resolution, while Termin is not. Since the subject of thispaper is not the description of the Semantic Formalism, but an overview of thephenomena treated in T�ubingen with respect to tense and temporal adverbs,the reader is refered to Bos et al. (1994) and Bos and McGlashan (1994) for adetailed description of the formalism.3 Tense3.1 The German Present TenseThe German present tense is analysed as fundamentally ambiguous: it can referto past, present, or future occurences (e.g., Ehrich 1992). Within the scopeof Verbmobil, we ignore the historical present, and model the present as beingambiguous between a present and a future reading (Hinrichs 1994). The presenttense must be disambiguated by means of temporal adverbials or context. Ascontextual information is not yet available for the Demonstrator, in the absenceof an overt temporal adverbial, the German present tense is realized as eitherEnglish present or present progressive, depending on whether the verb describesa stative or a dynamic event.Representative examples from various Verbmobil dialogs in the simple presentare shown in (5){(7).66The labeling of the examples is as follows: DRF and ERF refer to German and Englishsentences, respectively, from the Referenzdialog. D7, E7, etc., refer to utterances from theBlaubeuren Dialogs, which are considered to be the core corpora for the Demonstrator. Thenumbering here is according to a standardized version agreed upon by the syntax, semantics,transfer, and generation partners. Examples labeled \Bonn", etc., stem from further Verbmobildialogs which are not included in the core corpora, but which have been tagged, translated,and investigated in T�ubingen. Examples not labeled at all have been made up.13



Dynamic predicates (events) usually occur with a temporal adverb. Exam-ples like (6), in which a dynamic predicate occurs on its own are extremely rarein the dialogs. As (5) shows, when an event predicate occurs with a tempo-ral adverb, then it must be realized in the future in English. When an eventpredicate occurs on its own, it must be realized with the present progressive.Event in combination with a Temporal Adverb(5) DRF:28: genau, wir tre�en uns dann in der Eingangshalle des Czerczin-sky mit den UnterlagenERF:29: we will meet in the lobby of the Czerczinsky with the papers.Unmodi�ed Event(6) wir tre�en uns in der eingangshalle.we are meeting in the lobbyStatives, on the other hand, are always realized in the present tense inEnglish: whether or not a temporal adverb is present is irrelevant.Statives(7) a. D7:08 Dienstag ist etwas ung�unstig.E7:08 Tuesday is a bit inconvenient.b. D7:14 Meinen Sie das reicht uns?E7:14 Do you think that is enough for us?c. D7:07 Da habe ich noch Zeit.E7:07 I still have time then.d. BonnD1:89 und am siebenundzwangisten, da ist leider der Kongressin Berlin wiederBonnE1:89 and on the twenty-seventh there is the conference inBerlin againThe examples presented here exclude cases which contain modals, subjunc-tives, quanti�cation, or negation, as they are discussed separately later on. Thebasic factors which must be taken into account for the simple German presenttense are presented here. The tense condition intially introduced by a verb withpresent tense morphology is as follows.14



The German Present Tensee rel r: assoc (underspeci�ed)r rel s: follow eq (ambiguous)r time : sort: temporal c (underspeci�ed)s time : (speci�ed as \now" in anchors)e time : (coindexed with the verb)tense inst: (same as the e time)The rules which disambiguate underspeci�ed temporal relations and instan-tiate the English surface tense follow the general schema shown below. Theinformation contained in a tense condition which is relevant for a calculationof the surface tense is checked: the type of the tense inst (temporal vs. non-temporal for quanti�cation), the type of the temporal adverb (tloc), whetherthe event is dynamic or stative (the sort of the e time), and the nature of thespeci�cation for the temporal relations between E and R, and R and S, whichare also simultaneously speci�ed further.General Format for the Instantiation of Surface Tensesaturate_tense => (e_rel_r:#ER & r_rel_s:#RS & tense_inst:sort:#TIS &e_time:sort:#ES & tloc:#TL) &saturate_tense1(#ER,#RS,#TIS,#ES,#TL).The saturate tense rules are instantiated through surface tense in the recur-sive transfer statement below. The de�nition of trs allows the recursive traversalof a sign, and the translation of lexical items and passing along of interlinguarepresentations through tau (VM12 Stuttgart 1994).Recursive Transfer and Surface Tensetrs([#F&prag:#P|#R]) =>[sem:(saturate_sem(tau(#F,[]))&surface_tense)&prag:#P|trs(#R)].At each stage, surface tense looks for a tense condition, checks whether anEnglish surface tense value has been provided yet, and instantiates an appro-priate value for the English surface tense where necessary through the speci�csaturate tense rules (e.g., 1{4 below).77The integration of the tense module into the overall transfer component was undertakenby the Transfer group at IMS-Stuttgart (in particular, K. Eberle, C.J. Rupp, M. Dorna, andM. Emele). The relatively complicated sign-traversal macros needed for the identi�cation oftense conditions and satisfaction of the sur tense value, as well as general technical supportat all stages were also provided by the IMS group.15



As was illustrated in the above source and target language semantic repre-sentations, the tloc slot is �lled by the introduction of a temporal adverb intothe semantic representation. For a treatment of the simple German presenttense, two factors need to be taken into account.� If the verb is dynamic (an event), and there is a temporal adverb (st dist),then the English tense is future (see 1).8� If the verb is dynamic, and there is no temporal adverb, then the Englishtense is present progressive. (see 2)� If the verb is stative, the presence of a temporal adverb has no inuence:the English tense is always present (see 3 and 4).In 1{4, the saturate tense statements needed for a treatment of simple Germanpresent tense sentences are shown.1. Present Disambiguated to Future by Temporal Adverbial! Futuresaturate_tense1(~precede,follow_eq,temporal_c,dynamisch_c,st_dist) =>e_rel_r: overlap_rel &r_rel_s: follow &sur_tense: fut.2. Present of Dynamic Verbs ! Present Progressivesaturate_tense1(~precede,follow_eq,temporal_c,dynamisch_c,~st_dist &~st_perf&~st_prec) =>e_rel_r: overlap_rel &r_rel_s: equal &sur_tense: presprog.3. Present of Stative Verbs ! Presentsaturate_tense1(~precede,follow_eq,temporal_c,statisch_c,~st_dist & ~st_perf & ~st_prec) =>e_rel_r: overlap_rel &r_rel_s: equal &sur_tense: present.8Various kinds of temporal adverbs are de�ned in terms of what intervals around the speechtime they describe { for a disambiguation of the German present tense, only the type st distis relevant. 16



4. Present of Stative Verbs with Temporal Adverb ! Presentsaturate_tense1(~precede,follow_eq,temporal_c,statisch_c,st_dist) =>e_rel_r: overlap_rel &r_rel_s: follow &sur_tense: present.The above rules are part of the transfer component, but, as already men-tioned, also simultaneously disambiguate or further specify the informationabout the relations between E, R and S.9 In all of the rules, the underspec-i�ed assoc(iated) value for E and R is speci�ed to be overlap rel.10 In 1. and4. the presence of a temporal adverb serves to disambiguate the relation be-tween R and S. However, while this disambiguation has an e�ect on the Englishtense in 1., it does not do so in 4. The Rules in 3 and 4 also illustrate that thetemporal relations are not identical with the information in sur tense.If no temporal adverb speci�es the relation of the reference time to thespeech time, then the reference time is assumed to be equal to the speech time.If contextual information were available, the German present could also bedisambiguated according to contextual information.(8) Wir haben morgen einen Termin mit den Schweizern. Wir tre�en sie inder Eingangshalle des Hotels.We have an appointment with the Swiss tomorrow. We'll meet them inthe lobby of the hotel.In addition to the issue of disambiguation by contextual information, thereare also some other issues which we have not been able to tackle for the Demon-strator, but which are planned for the Prototype. However, the rules presentedabove, in combination with a special treatment of quanti�cation and negation,allow a successful and semantically well motivated treatment of the phenomenaassociated with the German present tense within the Verbmobil scenario. Thehandful of exceptions, namely imperatives and performatives, which are notcaptured straightforwardly under the basic approach are described in the nextsections, after a brief look at possible \futurate" uses of the English presenttense.9For ease of presentation, we have abstracted away from implementational details here |in a non-procedural language like stuf further conditions need to be added to ensure that notmore than one solution per expression is instantiated. For the rules as they actually appearsee Appendix A.10The underspeci�ed value assoc is introduced in order to allow a compositional treatmentof the periphrastic tenses, as will be seen in the next section.17



3.1.1 The English FuturateA intriguing di�erence in translation possibilities is found with some copulaconstructions. Notice that while the sentence in (9) could be translated eitherwith the English future or present, this is not possible for (10).(9) D2:03 am dreizehnten April bin ich noch im UrlaubE2:03 on the thirteenth of April I will still be on vacationon the thirteenth of April I am still on vacation(10) BonnD1:89 und am siebenundzwangisten, da ist leider der Kongress inBerlin wiederBonnE1:89 and on the twenty-seventh there *will be/is the conferencein Berlin againThe factor that appears to be relevant here, as far as can be concludedfrom the Verbmobil dialogs, is the whether or not the subject is human. Whilethis factor appears to be consistent throughout the dialogs, the di�erence hasnot been realized within the tense component for two reasons: 1) both presentand future translations are indeed possible for examples like (9); 2) the seman-tic factors conditioning this behavior are not quite clear yet and need to beinvestigated further, beyond the scope provided by the Verbmobil scenario.In fact, the examples in (9) and (10) appear to be instances of the moregeneral question of the English \futurate" (Moens and Steedman 1988, Smith1990). Some relevant examples, based on Smith, are shown in (11).(11) a. The gardener waters the owers tomorrow.b. Christine rehearses next Wednesday.c. We paint the house tomorrow.d. We are painting the house tomorrow.As can be seen in (11), both simple present tense forms and present pro-gressives in English can be used to express events in the future without be-ing restricted to special contexts. This use of the English present and presentprogressive is quite reminiscent of the German facts. However, the English \fu-turate" usage is not as wide-spread as the German. For example, the Englishpresent and present progressive cannot receive a futurate interpretation on theirown { a temporal adverb must always be present in order to trigger this reading.(12) a. The gardener waters the owers.b. Christine rehearses. 18



c. We paint the house.d. We are painting the house.We hope to undertake a more global investigation of the possibilities forexpressing future events with the English present/present progressive in thesecond phase of the project, and to integrate our �ndings into the Prototype.3.1.2 PerformativesAs mentioned above, a certain class of predicates, namely performatives make aregular exception to the rules for surface tense instantiation formulated above.Predicates like danken, for example, describe a dynamic event, but cannot berealized with the present progressive in the translation shown in (13). The ex-ample in (14) provides a basis for comparison with an activity (event) predicatethat is not a performative.11(13) Ich danke Ihnen.I thank you.*I am thanking you.??*I'll thank you.(14) Wir machen einen Termin aus.*We decide on a date.We are deciding on a date.We'll decide on a date.Other verbs which display the same pattern as danken within the Verbmobilcorpora are vorschlagen, erkl�aren, and sagen.The di�erence between (13) and (14) cannot be modeled in terms of theAktionsart hierarchy proposed for Verbmobil (Egg, p.c.), since performatives aresimply intergressives (albeit punctual ones) from the point of view of Aktionsartmodeling (see Egg and Herweg 1994, Egg 1994a) and are thus indistinguishablefrom other intergressive predicates.The di�erence between (13) and (14) can, however, be represented in theDomainmodel (back/flex). A treatment of performatives with recourse to theDomainmodel is thus planned for the Prototype.3.1.3 ImperativesImperative constructions as shown in (15) cannot as yet receive an adequatetreatment.11The `*' here indicates an inappropriate translation rather than an ungrammaticalexpression. 19



(15) D2:20 gut machen Sie einen VorschlagE2:20 okay, make a suggestionThe information that an expression is imperative is not as yet coded consistentlywithin the semantic representation (the appropriate slot is located within theprag(matic) feature, which is currently not fully instantiated). Once the infor-mation that a construction is an imperative is consistently made available tothe transfer component, a treatment of imperatives will not pose a problem forthe post-Demonstrator tense module, which will be able to take informationoutside of the tense condition into account.3.2 The German Past TenseOccurences of the German past tense within the Verbmobil dialogs are rareand fairly uninteresting. They always correspond to the English past or pastprogressive, depending on whether or not the predicate in question is a state oran event. Typical examples are shown in (16) and (17).(16) D1:19 nein halt das war jetzt MaiE1:19 no wait, that was May now(17) D1:07 oh, ich dachte eigentlich an den f�unfzehnten AprilE1:07 oh, I was actually thinking of the �fteenth of April, a week laterThe tense condition as initially introduced by a verb with past tense mor-phology is as follows.Past Tensee rel r: assoc (underspeci�ed)r rel s: precede (unambiguously past)r time : sort: temporal c (underspeci�ed)s time : (speci�ed as \now" in anchors)e time : (coindexed with the verb)tense inst: (same as the e time)The transfer rules for the English surface tense are shown in 5 and 6.5. German Past of Dynamic Verbs ! Past Progressivesaturate_tense1(~precede,precede,##,dynamisch_c,##) =>e_rel_r: overlap_rel &sur_tense: pastprog. 20



6. German Past of Stative Verbs ! Simple Past.saturate_tense1(~precede,precede,##,statisch_c,##) =>e_rel_r: overlap_rel &sur_tense:spast.As with the present tense, the rules simultaneously instantiate the appro-priate English surface tense, and provide a more informative speci�cation forthe relation between E and R: since no other speci�cations with regard to Eand R occured in the expression (as would be the case in the perfect tenses,for example), the relation between E and R is concluded to be one of temporaloverlap.3.3 ProgressivesOne question that has so far not been addressed directly is the question of theprog(ressive) operator (c.f., Dowty 1979, Hinrichs 1983, Parsons 1990, Land-mann 1992), and how it relates to the implementation presented here, wherethe English progressive is instantiated without recourse to a prog. In fact, asthe prog operator is crucial for the evaluation truth conditions, i.e., for the un-derstanding of natural language, but is not centrally relevant to a modeling ofthe temporal relations without an evaluation component, this is not surprising.The prog operator was postulated originally to account for the Imperfec-tive Paradox illustrated in (18) and (19). Despite the fact that the predicate inboth cases is an accomplishment, (18) does not entail (19). Although the precisesemantics for the prog operator are formulated di�erently in the various ap-proaches mentioned above, the essence of the prog operator can be describedas applying to an accomplishment predicate, and allowing one to ignore its telicimplication.(18) Mary was crossing the street.(19) Mary crossed the street.In both the (possibly) atelic reading in (18) and the telic reading in (19),however, the event in question is located solidly before the speech time. Theprogressive thus has no e�ect on the relation between E, R and S. In fact, acrosslinguistic investigation of inceptives, resultatives, and progressives in var-ious languages (Smith 1990) indicates that the central function of progressivesis to focus on the duration of an event, just as inceptives and resultatives focuson the points of inception and completion of an event (Butt 1994).A side e�ect of the progressive in English is the Imperfective Paradox, whichmust still be explained. However, we would like to suggest that the Imperfec-tive Paradox is actually an instance of a more general problem that the evalua-tion of truth conditions with respect to Aktionsart poses. For example, similar21



problems are found with expressions in the future (which are generally treatedmodally), and with German present tense sentences like (20), in which there isno overt progressive morpheme.12(20) John �uberquert die Stra�e.The prog operator must therefore be viewed as representative of a muchbroader issue, an issue whose complete resolution still remains to be undertaken,despite the very insightful work that has already been done.3.4 The Periphrastic Tenses3.4.1 The FutureUtterances in the future also occur very rarely in the Verbmobil dialogs. Whenthey do occur, they can always be translated straightforwardly with the Englishfuture. Some typical examples are shown in (21) and (22).(21) Karls5:12 und dann werden wir uns am Mittwoch sehenKarls4:12 and then we'll meet on Wednesday(22) Karls5:16 auf jeden Fall werde ich am Donnerstag kommenKarls5:16 in any case, I'll come on ThursdayThe tense information here must be determined compositionally from thefuture auxiliary werden, and the main verb of the sentence. As can be seen in thefollowing example, where the compositional construction of the tense conditionis illustrated,13 the in�nitive main verb introduces completely underspeci�edvalues with regard to the temporal relations that hold between E, R and S. Theauxiliary werden then serves to provide more speci�c values for the relations:the reference time must be located after (follow) the speech time.(23) Wir werden kommen.12Although we do have a suggestion for the treatment of progressives of position and locationverbs like The picture is hanging on the wall, we present no discussion of the issue here, as itwould lead us too far a�eld.13For ease of presentation, only the tense condition is shown.
22



FIGURE 3: Source Language (German) RepresentationV0 1266666666664dom: ��ident:#Esort: dynamisch c��conds: 2266664e rel r: assocr rel s: followtense inst:#Ee time: #Er time: #Rs time: #S 377775tense condition 377777777775drswerden kommen2�e rel r:assocr rel s: follow�tense condition 1266666666664dom: ��ident:#Esort: dynamisch c��conds: 2266664e rel r: assocr rel s: assoctense inst:#Ee time: #Er time: #Rs time: #S 377775tense condition 377777777775drsAlthough future perfects never occur in the Verbmobil dialogs, the simplemodel here can easily be extended to allow for any possible occurences: in asentence like (24) the reference time is after the speech time (r rel s: follow),but the event time must precede the reference time (e rel r: precede).(24) Ich werde einen Termin ausgemacht haben.I will have made an appointment.The transfer rule for the simple German future is given in 7.7. German Future ! English Futuresaturate_tense1(~precede,follow,temporal_c,##,##) =>e_rel_r: equal &sur_tense:fut.3.4.2 The Perfect TensesCurrent TreatmentOccurences of the perfect are also very rare in the dialogs, and always corre-spond to the English simple past. Since our primary aim was to implement abroad treatment of the German present tense for the Demonstrator, we haveconcentrated on not more than the occurences in the Verbmobil dialogs, and23



have translated all German present perfects as English simple past. An exampleis shown in (25).(25) D3:01 der Termin den wir neulich abgesprochen haben : : :E3:01 the appointment that we decided on the other day : : :Utterances in the German past perfect are even rarer, and always correspondto the English past perfect.(26) BonnD1:02 das hatten wir ja vorgesehenBonneE1:02 we had planned on thatThe tense condition for the perfect and the past perfect is constructed com-positionally, in analogy to the future.14 The perfect auxiliaries sein and habenintroduce the condition that the event time must lie before the reference time.The relation between the speech time and the reference time is determined bythe morphological tense of the auxiliary: if the auxiliary carries present tensemorphology, the relation between R and S will be one of coincidence. If the aux-iliary carries past tense morphology, the reference time will precede the speechtime. The tense conditions resulting from the combination of the underspeci�edparticiple and the auxiliary are shown below for each of the tenses.The Perfecte rel r: precede (introduced by auxiliary)r rel s: equal (present tense morphology)r time : sort: temporal c (underspeci�ed)s time : (speci�ed as \now" in anchors)e time : (coindexed with the verb)tense inst: (same as the e time)The Past Perfecte rel r: precede (introduced by auxiliary)r rel s: precede (past tense morphology)r time : sort: temporal c (underspeci�ed)s time : (speci�ed as \now" in anchors)e time : (coindexed with the verb)tense inst: (same as the e time)14The realization of this approach is due to C.J. Rupp, who coordinated the speci�cation ofthe mtv (mood-tense-voice) access predicate in close cooperation with the syntax (S. Schachtl).24



The transfer rules for the English surface tense are shown in 8 and 9.8. German Present Perfect ! English Simple Pastsaturate_tense1(precede,equal,##,##,##) =>sur_tense:spast.9. German past perfect ! English past perfectsaturate_tense1(precede,precede,##,##,##) =>sur_tense:pastperf.Perspectives for the PrototypeIn the treatment presented above, there are, of course, many issues which aredisregarded with respect to the perfect tenses. Within standard drt, the perfectauxiliary is analysed as describing a state which embeds an event within it. Forexample, (27) is analyzed as describing a state in which a letter exists.(27) Mary has written a letter.This state presupposes that an event of letter-writing has occured in thepast. The state in which we are in now is considered to begin right at the timethat the event of letter-writing ended (described as the abut `��' relation). Astandard drt analysis of (27) is given in (28).(28) x,y,t,n,e,sMary(x)letter(y)t = nt � se �� se: x write yWhile the standard drt analysis does capture the English intuitions forthe perfect, it cannot be applied to the German in the way that it is stated.As already mentioned above, the German present perfect is most often usedto express the equivalent of the English past tense. The English past tense ismodeled in terms of a single past event, rather than a past event which resultsin a current state, so the standard drt analysis for perfects does not carry overstraightforwardly to the German perfect.Moreover,the German perfect is not restricted to the simple past tense use,as (29) illustrates. 25



(29) a. Ich habe nun einen Fu�ball mitgebracht. K�onnen wir jetzt spielen?b. I have brought a soccer ball this time. Can we play now?c. #I brought a soccer ball this time. Can we play now?In a context where I showed up without a soccer ball previously, with the resultthat we could not play, but have brought one with me this time, the translationin (29b) is clearly better than the translation in (29c).For the second phase of the project, we hope to undertake a comprehensivelook at the German perfect and possible corresponding English realizations, andto present an analysis which clearly identi�es and separates out the Aktionsartfrom the temporal information expressed by perfects. The necessity for this isillustrated by examples like (30) in contrast with (27).While examples like (27) would seem to indicate that in \true" perfects, theperfect auxiliary indeed serves to introduce a state which immediately follows(and is the result of) a completed event, this cannot be true for all perfects evenwithin English, since not all events necessarily result in a change of state, evenwhen completed (see Krifka (1992), Verkuyl (1992), Egg (1994b) for extensivediscussions). Furthermore, examples like (30) show (taken from Smith 1990:244)that, irrespective of the nature of the \embedded" event, the standard drtanalysis cannot hold.(30) a. Mary has been drawing a circle.b. Bill has been swimming for �ve minutes.Here the perfect describes an event in the past that has not been completed,and that is continuing in the present. In fact, the sentences in (30) are remi-niscent of the interpretation that expressions containing \perfectivizing" itemsseit and seitdem. Consider the present tense German sentence in (31), whichcan only be interpreted as refering to a state which began to hold in the past,and still continues to hold. Like the sentences in (30), the English equivalent of(31) must be realized in the perfect.(31) Ich bin schon seit Montag in London.I have been/*am in London since Monday.Given that seitdem and the adverbial bisher, which displays similar e�ects,occur in the Verbmobil core dialogs, a rudimentary analysis of these items hasbeen provided. These lexical items are marked as a special kind of temporaladverbial, an st perf, which triggers a perfect interpretation in the transfercomponent. The relevant rule is shown in 10.26



10. Perfect Reading Introduced by seitdem and Similar Adverbials !Perfectsaturate_tense1(assoc,follow_eq,temporal_c,##,st_perf) =>e_rel_r: precede &r_rel_s: equal &sur_tense:presperf.However, it is clear that a more complete analysis of the phenomena as-sociated with the perfect is in order. The one common denominator betweenthe perfect examples so far has been that they refer to an event or state whoseinception is located �rmly in the past, i.e, before the speech time. Whether ornot the event has been completed, or whether we can truthfully consider thisevent to have resulted in a state which holds for the present seems to be ableto vary. A complete analysis of the perfect will entail: 1) a broad survey ofperfectual usages in both German and English; 2) the clear identi�cation of thecontribution Aktionsart makes (change of state event vs. activities); 3) a clearrepresentation of temporal relations (event is located in the past, but seems tobe able to overlap with the speech time); 4) a modeling of relevant contextualinformation in terms of temporal anaphora.4 Temporal AnaphoraThe treatment of tense presented here has had no recourse to contextual in-formation in terms of temporal anaphora. That is, within the scope of theDemonstrator, it has not been possible to situate a given sentence within thestructure of the discourse. For the German present tense, for example, it is notpossible to reconstruct the fact that the second sentence must refer to an eventin the future, since the �rst sentence clearly locates the reference time in thefuture.(32) Wir haben morgen einen Termin mit den Schweizern. Wir tre�en sie inder Eingangshalle des Hotels.We have an appointment with the Swiss tomorrow. We'll meet them inthe lobby of the hotel.It has long been noticed that in the standard Reichenbachian formulation oftemporal relations between E, S, and R times, the R time is used for too manydi�ering purposes, so that a clear account of temporal anaphora and phenomenalike the past perfect cannot be stated within just these parameters. In fact, atleast two di�ering notions of reference times are needed.In the course of presenting the standard drt analysis of the past perfectKamp and Reyle (1993) introduce the notion of a Tpt (Temporal Perspective27



Point) in addition to the notion of reference point. The former is used for tenseswhich require the reader or listener to project him or herself to a point in eitherthe past (past perfect), or the future (future perfect) and to view the eventfrom that perspective. The Tpt is argued to di�er from reference points, andboth concepts are clearly needed, as the following discourse illustrates (Kampand Reyle 1993:594).(33) Fred arrived at 10. He had got up at 5; he had taken a long shower, : : :Here the temporal perspective point is the time that Fred arrived at. How-ever, each of the following clauses also introduces a reference time which situatesthe event particular to the clause. Kamp and Reyle's Tpt represents the notionwhich is closest to Reichenbach's original formulation of R, but, as already men-tioned, Reichenbach also uses R for the contribution made by tense morphologyand temporal adverbs.Since the treatment of tense presented here had no recourse to discoursestructure, but could only apply to single utterances, the question of the preciseinterpretation of the R modeled in the tense condition has so far not been cru-cial. For a treatment of temporal anaphora, however, the question of referencetimes and their role in connecting sequences of utterances to one another willbecome crucial.In fact, a third notion of reference point is implicitly assumed in the dis-course processing algorithms formulated in Hinrichs (1986) and Kamp andReyle (1993). As a narrative progresses, the reference point in relation to whichthe following clause is interpreted must be continuously updated. Due to thisnotion of temporal update, there must actually always be two reference timesavailable: the current one, and the one introduced by the preceding clause, withrespect to which the current reference time must evaluated. Kamp and Reyle(1993) represent by this introducing a Rpt (reference point), in addition to thelocation/reference times (usually represented as t). The Rpt is a temporaryplace holder for the most current reference point, and is constantly overwrittenas the narrative progresses.Note that this method of temporal evaluation is inherently nonmonotonicand therefore cannot be implemented directly within the Basisformalismusstuf in Verbmobil. Moreover, recent work by Lascarides and Asher (1991,1993)and Lascarides and Oberlander (1993) has argued that the approaches outlinedabove actually cannot account for all of the narrative sequencing phenomena.An example is shown in (34).(34) Max fell. John pushed him.Here there is no way for the approaches presented in Hinrichs (1986) andKamp and Reyle (1993) to represent the fact that the pushing event occuredbefore the falling event. 28



Lascarides and Asher (1991,1993) and Lascarides and Oberlander (1993)instead propose a system called dice (Discourse and Commonsense Entail-ment) for the temporal interpretation of text which builds on a version of drt,sdrt (Asher 1993), and which relies very heavily on world knowledge and thenonmonotonic logic approach proposed by Asher and Morreau (1991).15 Theadvantages this approach has to o�er is that it allows the formulation of a setof rhetorical relations (narration, background, result, explanation, elaboration),which determine how fragments of a discourse are related to one another. Thus,one is no longer dependent on temporal information only for the temporal in-terpretation of a text. In fact, Lascarides, Asher, and Oberlander argue that itis actually not necessary anymore to make use of the reference times in orderto process the temporal structure of narratives.This would appear to be a desirable result, as it avoides the questions of\how many reference times are there and what exactly do they do?" altogether.However, while de Swart (1994b) also points out a very interesting problemwith regard to the intepretation of temporal adverbials and reference times,she ultimately comes to the conclusion that, in addition to the set of rhetoricalrelations, a system of temporal relations is necessary in order to account for thedi�ering interpretations temporal adverbials may receive, depending on theirposition (clause initial or attached to the VP). The three temporal relationsde Swart de�nes (at, before, after) are formulated in terms of a reference time,which serves to locate the event. Furthermore, while Lascarides, Asher, andOberlander claim that their system can be formulated without explicit recourseto reference times, this is only true because the texts they examine are all setsquarely within the past.If the current set of corpora in Verbmobil is anything to judge by, thenthe processing of discourse in the past tense will not be much of a concern inthe second phase of the project. Instead, we anticipate that the processing ofdisourse expressed largely in the present tense will lead to novel and interestinginsights as to the evaluation of temporal anaphora.As also realized in the system presented by Eberle (1992), we hope to be ableto combine the ideas in Lascarides and Asher (1991,1993) and Lascarides andOberlander (1993) with the notion of temporal relations as already establishedwithin recent Reichenbachian approaches (Kamp and Reyle 1993, Ehrich 1992).Furthemore, since Aktionsarten information has been shown to play a large rolein the determination of narrative progression (Hinrichs 1986), we plan to makeheavy use of the �ne-grained Aktionsarten model developed in Egg and Herweg(1994) and hope that a greater reliance on Aktionsarten will avoid a costlyoverdependence on world knowledge, as is the case in the dice system.15A very similar approach is presented independently in Eberle (1992).29



5 Temporal AdverbsIn addition to modeling the e�ect of temporal adverbs on the realization oftense, T�ubingen is also responsible for the translation of about half of theadverbs (roughly all of the set of deictic and anaphoric adverbs) that occur inthe Verbmobil lexicon (see Appendix B). The other half (roughly the frequentialand quanti�cational adverbs) is covered by IMS-Stuttgart. Since it is impossibleto translate each set of adverbs completely autonomously, and since any changesin terms of semantic representation directly impinge on the representation andtransfer of tense, a good degree of cooperation was necessary in this area. Inthe next section, we �rst describe the semantic representation of adverbs, asit was agreed upon, and the interaction with the tense condition. Once thesemantic representation has been presented, a brief disucssion of the transfer ofthe temporal adverbs is given.5.1 Semantic RepresentationFor a modeling of the temporal relations between E, R and S within the re-stricted possibilities available without recourse to discourse structure, a simpledistinction between precedence and coincidence is actually all that is needed.In light of this, earlier implementations of tense contained only the most essen-tial modeling of temporal relations, with a view towards extending the set to amore complete modeling for the Prototype. However, in the course of revisingthe entries in the semantic lexicon, K. Eberle (IMS-Stuttgart) proposed a moreintricate modeling of temporal adverbs than had been planned by the semanticconstruction, and suggested extending the set of temporal relations to the setpresented in Allen (1983).In the implementation as it stands, Allen's relations have not actually beenused for the modeling of temporal adverbs. This is because the semantic lexicalentries for temporal adverbs already contained sortal speci�cations as to tem-poral relations. These speci�cations are not equivalent to Allen's set. However,as they are needed by other partners, and the redesigning of temporal adverbsoccurred at a rather late stage, it was agreed to use the sortal information al-ready present for the purposes of the Demonstrator and to plan on integratingthe relations currently used for the representation of tense (Allen's) with thesortal speci�cations at a later date.On the basis of this sortal information, macros within the semantic con-struction �ll the tloc slot with the appropriate information.16 The four di�eringkinds of temporal adverbs shown in Table (35) are distinguished.16These macros were originally written by K. Eberle, and have since been continuously up-graded cooperatively, with the integration of further macros and suggestions for changes fromT�ubingen. In particular, the information in the tloc slot (Table (35)) is of course determinedentirely by T�ubingen, as it is crucial to the evaluation of tense.30



(35) Type Examplesst dist (not coincident with S) morgen, im April, montagsst equ (coincident with S) heute, jetztst prec (precedes S) gestern, vorhinst perf (perfectivizing) seitdem, bisherTemporal adverbials of the type st dist are by far the most common andserve to disambiguate the German present tense to a future reading. Temporaladverbials of the type st equ restrict the German present tense to a presentreading. The type st perf was introduced to allow for the perfectivizing e�ectof seitdem (see discussion in the section on perfects). Finally, the st prec servesto prevent utterances like (36) from being realized in the future. Instead, atranslation in the present or present progressive is rendered, depending on thetype of verb (stative or not).(36) #Ich komme gestern.While (36) is semantically anamolous by itself, it could occur quite legiti-mately in a discourse like (37) and can thus not be discounted.(37) Komme ich doch gestern in die Kneipe und tre�e dort den Iren wieder.The case of gestern also raises the very interesting question of how to deal withsemantically anamolous input in general. For example, it is very di�cult, ifnot impossible, to imagine a suitable context for (38). Nevertheless, as we aredealing with spontaneous spoken dialog in Verbmobil, such input may occur.(38) *Ich kam morgen.The question of what the general strategy in Verbmobil ought to be withregard to anomalous input has been raised at various times, but has not beenresolved conclusively. Should the system reject the input altogether, or guess atthe intended meaning and translate a \correct version", or simply translate theutterance faithfully and let the dialog partner puzzle over it (c.f. Hauenschildand Prahl (1993))? The strategy pursued here is that anomalous input is notrejected, but neither should it be rendered more anomalous than it was in thesource language.5.2 Transfer5.2.1 General StrategyWithin the recursive transfer concept, the actual formulation of transfer rulesfor adverbs is straightforward. The transfer module recursively traverses the31



syntactic representation, calls lexical transfer rules when a lexical item is en-countered, and passes interlingua representations across where appropriate (e.g.,rigid date/time expressions, wh-questions).For example, when the lexical item bald is encountered by the transfer mod-ule, the tau lex rule 11. is instantiated. It identi�es the corresponding targetlanguage item as being soon, fetches the sign that it modi�es (generally, theverb plus its arguments) via mod, which speci�es the syntactic path underwhich the modi�ed structure is located, and recursively passes along this signto the tau relation for further transfer operations.17 As illustrated by 12., theTargetPred soon is passed along to a macro (sem lex), which instantiates theEnglish target semantics.11. bald ! soontau_lex(bald, soon, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.12. Transfer Rule for Lexical Items@tau_lex(sign,list) => sem_t.tau_lex(pred_name(#SourcePred) & #Sign,#Args) =>tau_lex(#SourcePred,#TargetPred,#SemArgs,#Args,#Sign) &sem_lex(#TargetPred,#SemArgs).At this point it must be noted that the transfer component in fact has takenon additional work with regard to the English semantics. No English semanticlexicon was made available in the phase leading up to the Demonstrator. Inthe current implementation, the transfer component has therefore provided asemantic lexicon for English, in addition to the transfer lexicon represented bythe tau lex rules. The complete set of transfer rules and English semantic lexicalentries for the adverbs handled by T�ubingen are given in Appendices B and C.5.2.2 Interesting CasesGiven that contextual information is not available for the disambiguation andtranslation of anaphoric adverbs, it has been necessary to �nd the most gener-ally applicable translation for highly ambiguous items like da and dann (Ehrich1992), mal, gerade and gleich.17The #Args slots is used to pass around the information needed to interface with thegeneration component. 32



Da and DannThe pronominal da can function as a locative or temporal adverb, a true locativepronoun, as a conjunction equivalent to the English as or since, or as a discourseparticle. All these readings, except for the locative, are also possible for dann:it can serve as a temporal adverb, as a sequential conjunction equivalent to theEnglish then, or as a discourse particle.Within the current implementation, only one variety of da and dann eachare recognized by the Semantic Construction: locative da and temporal dann.The task of transfer is simpli�ed in the extreme: da is realized in an interlinguarepresentation for locative there, and dann is always translated as then.A close look at kinds of constructions which da and dann occur in hasallowed us to formulate some initial generalizations and analyses, which wehope to expand on and implement in the second phase of the project. Forexample, a robust pattern which emerges from the data is that sentence-initialda is equivalent to the English sentence-�nal then in its \cotemporal" reading(Glasbey 1993). An example is shown in (39).(39) D1:08-09 das ist der Donnerstag nach Ostern, da bin ich noch im Urlaubauf MallorcaE1:08-09 that is the Thursday after Easter, I will still be on vacation inMallorca thenSentence-initial dann, on the other hand, must always be interpreted as asequential then, as shown in (40).(40) D1:01 dann lassen Sie uns doch noch einen Termin ausmachenE1:01 then let's arrange an appointmentThe general strategy with regard to da and dann will be to separate outtheir uses as conjunctions in cooperation with the syntax, and to disambiguatethe temporal and locational readings based on the insights presented for Englishsentence-�nal then in Glasbey in terms of Aktionsarten information and worldknowledge (see Hamp (1995) for more details). Uses of da and dann whichcannot be disambiguated because anaphoric resolution is not possible will betreated as discourse particles and not translated at all. Again, in order to avoidan overly heavy reliance on world knowledge, we hope to make extensive use ofthe �ne-grained Aktionsarten model of Egg and Herweg (1994).
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Mal, Gleich, and GeradeThe Germanmal was originally analyzed as a quanti�er in the semantic lexicon,in analogy to einmal, zweimal, etc. However, a close look at its usage showsthat mal does not have any quanti�cational e�ects, but instead functions as adiscourse particle with no overt English translational equivalent.18(41) KarlsD7:9 ich bin mal durch den Terminkalender gestolpert : : :KarlsE7:9 I stumbled through my appointment-book : : :The adverbs gleich and gerade are also used similarly as discourse particleswhich serve to focus, or intensify, a particular part of an utterance ((42)). Bothcan also be used as temporal adverbs ((43)).(42) a. D1:11 wollen wir's dann gleich am Montag den dritten Mai machenE1:11 do we want to do it right on Monday the third of May thenb. KarlsD2:16 warten Sie gerade f�unf Minuten auf michKarlsE2:16 just wait �ve minutes for me(43) a. KarlsD2:16 ich sage meiner Sekret�arin gleich BescheidKarlsE2:16 I will tell my secretary right awayb. KarlsD7:1 wo bist Du geradeKarlsE7:1 where are you nowAnother very interesting use of gerade, which we have not been able to takeinto account for the Demonstrator, is shown in (44) and (45).(44) KarlsD10:5 ja elf Uhr f�unfzehn sehe ich gerade da bin ich in einer Be-sprechungKarlsE10:5 yes, eleven �fteen, I've just noticed I am in a meeting then(45) Ich erk�are ihm gerade den Weg.I am/was just telling him how to get there.It has been suggested (Canart 1979) that gerade serves to place the referencetime unambiguously in the past, which accounts for the past tense interpretationof (44) and (45). That this analysis cannot be quite the right one is shown by(43b) and the possible present progessive translation in (45). Instead, geradeseems to be able to refer either to the present, or to a point in the immediatepast. In this respect, it is therefore practically the mirror-image of jetzt, whichcan refer to the present, or a point in the immediate future.18In accordance with our suggestion for a non-quanti�cational analysis, mal is now treatedas a focus adverb by the Semantic Construction.34



The examples in (44) and (45) also illustrate an interesting di�erence be-tween a perfect and a progressive use. Since the progressive is usually analysedas being sensitive to Aktionsart, this possibility was investigated. However, therelevant parameter with respect to gerade seems to be punctuality, which is notfactored into the representation of Aktionsart: in (45) the explanation of a routemay take a while, while in (46) the German einfallen can only be momenta-neous.(46) ach, da f�allt mir gerade was einoh, I just remembered somethingA more extensive look at the parameter of punctuality is necessary in orderto determine whether it should be factored into the model of Aktionsarten, as issometimes suggested with regard to achievements, or whether it more properlybelongs in the realm of world knowledge as suggested by Egg (p.c.).6 Quanti�cation6.1 General StrategyQuanti�cation is represented in terms of two tense conditions: one introducedby the event in the scope of the quanti�er, and one introduced by the quanti�er.A typical (simpli�ed) example, in which only the structures pertaining to tenseare included, is shown for (47). For a complete semantic structure see AppendixD. The stehen is represented by A (the basic condition for the verb has beenleft out for ease of representation).
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(47) Er steht immer.FIGURE 4: Source Language Semantic Representation
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FIGURE 5: Target Language Semantic Representation
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3777777777777777777777777777777777777777777777777777777775The quanti�er does not itself denote an event, so the tense condition of thequanti�er is agged as being nontemporal (entitaet c). The information withregard to the temporal relations that hold between E, R, and S are \copied"up from the embedded tense condition. The connection between the two tenseconditions is guaranteed by the fact that they both refer to the same event(e time).The details of the copying/raising approach were suggested by K. Eberleto allow an easier integration of the tense module into the transfer component,which simultaneously also allows a more re�ned treatment of the interactionbetween temporal adverbs and quanti�cation. It is equivalent to a more modularrepresentation in line with the standard drt approach, as shown in (48) (seealso Bos and McGlashan (1994) for the equivalent formulation within lambda-37



drt). In (48) theHere the temporal relation between R and S (t and n) is modeled as a basiccondition, and the relation between E and R (e and t') lies within the scope ofthe quanti�er. The event thus does not stand in a direct relation to the speechtime (n), but is distributed around it.(48) x,t,nEr(x)n � tt0t0 � t @@@ ������@@@alwayst0 ee � t0e: x stehenThe copying/raising approach to quanti�cation outlined above models pre-cisely these relations. The quanti�er itself does not have tense and does notintroduce an event. The event stehen is represented in its scope and does in-troduce a tense condition with spec�cations for the relations between E, R andS. Since the entire quanti�cational expression must receive tense, the temporalrelations indicated by the morphology of the verb are needed. In order to avoidhaving to search for the embedded tense condition in the scope of the quan-ti�er, the necessary information is copied/raised and instantiated within thetense condition of the quanti�er. Now the English surface tense can be instan-tiated directly at the level of the quanti�er. Thus, unneccessary traversal of thesemantic representation is avoided. Since the tense condition of the quanti�erand the embedded verb are coindexed, when the surface tense is instantiatedin the top (quanti�er) tense condition, it is simultaneously instantiated in theembedded tense condition as well.The fact that the tense condition of a quanti�er is agged as nontemporalallows a triggering of special rules needed for the present tense. As we saw above,German present tense sentence are generally ambiguous between a present andfuture reading. Furthermore, depending on the Aktionsart of the verb, eithera simple present, or a present progressive is appropriate in English. Quanti�edpresent tense sentences, however, can only be realized in the simple habitualpresent tense.(49) Ich mache immer montags Termine aus.I always make appointments on Mondays.*I am always making appointments on Mondays.*I will always make appointments on Mondays.38



The agging of the tense condition for the quanti�er as nontemporal instan-tiates the special rules in 13 and 14. The rule in 13 ensures that (49) will berealized in the English present tense.13. Quanti�cation without Temporal Adverb ! Presentsaturate_tense1(assoc,follow_eq,entitaet_c,##,~st_dist) =>r_rel_s : equal &sur_tense:present.14. Quanti�cation with Temporal Adverb ! Futuresaturate_tense1(assoc,follow_eq,entitaet_c,##,st_dist) =>r_rel_s : follow &sur_tense:fut.The rule in 14 allows for cases like (50), in which the temporal adverbsituates the set of appointment-making events in the next year.(50) N�achstes Jahr mache ich immer montags Termine aus.Next year I'll make appointments on Mondays.Some interesting problems with regard to scope arise in the interaction betweenquanti�cation and temporal adverbs. In (51), the quanti�er has scope over thetemporal adverb and cannot be used to loacte the set of events in the future.(51) Jedes Jahr mache ich am ersten April Termine aus.I make appointments on the �rst of April every year.*I will make appointments on the �rst of April every yearExamples of this type are not a problem for the present approach becausethe tloc slot of the embedded tense condition is not raised/copied into the tensecondition of the quanti�er (see Figures 4 and 5). In (50), on the other hand,the temporal adverb n�achstes Jahr has scope over the quanti�er, so the tloc isinstantiated in the tense condition of the quanti�er, and can be used to interpretthe German present morphology as future.Thus, the contrast between (50) and (51) does not present a problem inprinciple. One question that remains to be tackled, however, is the correct de-termination of scope. Scope cannot be determined solely on syntactic informa-tion, as the precise syntactic position of the temporal adverb is not necessarilya good indication: the scope relations in (52) are the same as in (51), despitethe di�ering placement of the adverb.(52) Am ersten April mache ich jedes Jahr Termine aus.I make appointments on the �rst of april every year.*I will make appointments on the �rst of april every year39



For the second phase of the project, we therefore propose to evaluate thescope relations on the basis of sortal information modeled in the world knowl-edge base: greater time intervals (e.g., a year) always take scope over timeintervals contained within them (e.g., a day of a month).6.2 Quanti�er or Locational Adverb?Given that the Verbmobil scenario concentrates on dialogs whose purpose it isto schedule apppointments, adverbs like montags, and werktags are very com-mon. Buschbeck-Wolf, Egg, and Herweg (1994) �rst pointed out the systematicambiguity that these types of adverbs produce. For example (53) can be inter-preted either as (54a), (54b), or (54c).19(53) Ich mache montags Termine aus.(54) a. What I do on Mondays is to make appointments.b. When I make appointments, I schedule them on Mondays.c. I will make appointments on Monday.That is, montags can either function as a simple locational adverb ((54c)),or as a frequential/quanti�cational adverb in (54a,b). In (54a) montags is inthe restrictor of the quanti�er, in (54b) it is in the scope, thus giving rise tothe di�ering interpretations. A close scrutiny of the Verbmobil corpora revealsthat the preferred reading for montags is actually (54c) (see (55)). This posesa problem for an analysis of montags as a quanti�cational adverb.(55) a. D2:13:b : : :aber am sechsten April dienstags have ich den ganzen TagZeitE2:23:b : : :but on the sixth of April, Tuesday, I still have time thewhole dayb. D4:09 ich habe Dienstag nur vormittags eine VorlesungE4:09 I only have class in the morning on Tuesday.In fact, adverbs like montags should not be analysed as inherently quanti�-cational. The example in (56) shows that montags, werktags, etc., can occur inthe scope of a quanti�er. This is not possible with true quanti�ers.(56) Wir machen immer montags/werktags/*meistens Termine aus.19Buschbeck-Wolf et al. actually focus on a further reading: I schedule appointments whichtake place on a Monday. This reading is not available in (53), and so I will not elaborate onit here. 40



This suggests that adverbs like montags should be analysed primarily aslocational, with the fundamental ambiguity in German consisting of the factthat montags can denote either a single, de�nite Monday, or a set of Mondays.It can be either existentially bound, or quanti�ed over. The generic (quanti�ca-tional) reading of montags in sentences without an overt quanti�er is inducedcontextually through a non-overt quanti�er (c.f. Heim (1982)). For an analysiswhich naturally relates sets of location (reference) times to an eventuality, see deSwart's (1991) analysis of temporal connectives under a generalized quanti�erapproach.7 NegationThere are no temporal e�ects analagous to those found with quanti�cation fornegation. Therefore, in cases of negation the tense rules for the simple transfercases apply as described in the section on tense.In the Semantic Formalism, as in standard drt, negation is analysed as anoperator which results in a complex condition. The treatment of the tense con-dition with regard to negation thus parallels the strategy employed for quan-ti�cation: the tense condition of the verb is raised/copied to the drs of thenegative operator. For some examples see Appendix D.While negation does not play a great role within the Verbmobil scenario,there are some interesting and di�cult problems to resolve with regard to theinteraction of negation, tense, and aspect (de Swart 1994a) which we would liketo focus on as well in the next phase of the project.8 Modals and ConditionalsFrom a translational point of view, modals and conditionals are extremelystraightforward. Modals like k�onnen, wollen, sollen always map to can, want,and should. Subjunctive modals like k�onnten, w�aren, and sollten can always betranslated with could, would, and should.
41



In the Semantic Formalism, modals are represented as complex conditions ina modal condition whose basic structure is shown in below (Bos and McGlashan1994).20 modal condition266664modal op: modal opmodal pred: pred nameinst: markermodal arg: drs 377775The modal op indicates the type of modality expressed, the modal pred con-tains the predicate name of the modal (k�onnen in (57)). The modal arg containsthe drs that the modal modi�es.With respect to tense, a tense condition each is constructed for the modaland the embedded main verb. The speech time (s time) in each tense conditionis the speech time speci�ed contextually (in the anchors feature). The tensecondition of the embedded verb remains underspeci�ed and is assigned a valueof non�n(inite) for the English surface tense. For the modal a �nite surface tensevalue is instantiated according to the tense transfer rules described above. Thepresence of temporal adverbs has no e�ect on tense realization because modalsare consistently analysed as states. Semantic representations (source and targetlanguage) for the example in (57) are shown in Figures 6 and 7. The non�niteverb kommen is represented by B .(57) Er kann kommen.20Though the structure of a modal condition in the current implementation di�ers somewhatfrom the structure described in Bos and McGlashan (1994), we abstract away from thesedi�erences here.
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FIGURE 6: Source Language Semantic Representation
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FIGURE 7: Target Language Semantic Representation
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37777777777777777777777777777777777777777777777777775The surface tense for the two tense conditions is instantiated as non�niteand present for the embedded verb kommen and the modal kann, respectively.Though modals are quite straightforward with respect to tense and transfer,several complications arose in the implementation.21 One of the more interest-ing ones, and one which has not as yet received a satisfactory solution, is the21C.J. Rupp (IMS-Stuttgart) undertook the initial integration of the tense module intothe Semantic Construction, and both he and K. Eberle have played a crucial role in thesubsequent stages of further integration and bug-�xing. According to the original agreementon the integration of the tense and aspect module, T�ubingen and IBM (for Aktionsart) weresupposed to deliver precise speci�cations and idealized macros based on access predicatesfor the integration of the module. The intention was that the user would not have to beconcerned with the implementational details of the Semantic Construction, allowing roomfor internal changes without direct consequences for users interfacing with the formalism. Inactual practice, however, it has turned out not only to be more e�cient, but crucial in termsof time and communication, to work directly with the source stuf �les and to implementchanges and additions on site before sending them on to be integrated centrally.44



problem posed by conditionals (subjunctives) like k�onnte, sollte, and st�anden.For one, all of these are analyzed as past tense in the syntax because of theirmorphological form. The rules which map from the syntactic information inthe mtv (mood, tense, voice) access predicate to temporal relations thereforeinitially assigned precede as the relation between R and S and situated all con-ditionals squarely in the past. And while it could be argued that at least solltein principle has a past tense reading, in actual fact, none of the conditionals inquestion are ever used in the past tense in the Verbmobil dialogs. Examples areshown in (58).(58) a. D7:05b dann sollten wir unseren Termin davor ausmachenE7:05b then we should arrange for our appointment before thenb. D7:03a Anfang Juli h�atte ich noch ZeitE7:03a I would still have time at the beginning of JulyThis problem is circumvented easily for most of the conditionals by takingmood into account in addition to the morphological tense in the mapping fromsyntax to temporal relations.A further problem are subjunctive main verbs like st�anden, br�auchten, orh�atte in (58b). In the Semantic Construction, the subjunctive is analysed as amodal which embeds a predicate. In cases like (59), this analysis is unproblem-atic as there is both a subjunctive (w�urde), and a predicate which it modi�es(ausmachen).(59) Ich w�urde gerne einen Termin ausmachen.In cases like (58b), the h�atte embodies both the subjunctive and the mainpredicational verb (haben) of the sentence, and is split up accordingly in thesemantic representation: a modal pred whose value is subjunctive (the value ofthemodal op is poss(ibility)) modi�es the predicate haben. With regard to tense,this arrangement is highly problematic because both the subjunctive and theembedded predicate need to receive a tense condition, and yet the syntax onlyprovides morphological tense information for only one verb. Within the currentimplementation, there is no straightforward way of assigning an underspeci�ed(in�nitive) tense condition to haben in (58b).While this problem can be solved by means of a more elaborate implementa-tion with respect to tense, we would like to suggest that it actually thematizes afurther problem with the current analysis of the subjunctive as a modal. In theVerbmobil dialogs the subjunctive is generally used as an indicator of politeness,and does not correspond strictly to the semantic interpretation it must receiveas a modal operator. The sentence in (60), for example, should not receive amodal analysis, as it is truthconditionally equivalent to (61) in this context.45



(60) D7:03a Anfang Juli h�atte ich noch ZeitE7:03a I would still have time at the beginning of July(61) Anfang Juli habe ich noch ZeitI still have time at the beginning of JulyThis politeness subjunctive needs to be taken into account as well as modal-ity, and in fact is the one more common to the current scenario. We wouldlike to suggest that the subjunctive not be analysed in parallel to modals likecan,may, as these modals themselves interact with the subjunctive. Rather, thesubjunctive would appear to be an added dimension which should be encodedin another type of condition (e.g., the subjunctivity introduced by if-clauses isrepresented by a complex boolean condition) which can interact with the modalcondition, rather than be represented within it.Note that subjunctivity would not be placed in connection with a tensecondition at all under this scenario. With subjunctives, as with conditional if-phrases, the subjunctive morphology must be instantiated by the generationcomponent on the basis of information outside of the tense condition. Thisallows the necessary exibility needed for generating politeness subjunctives aswell as true conditionals.9 SummaryThe approach to the transfer of temporal and aspectual phenomena presentedhere allows a broad coverage of the Verbmobil corpora, while maintainingmonotonocity. A tense condition within a drs is constructed compositionallythrough a lexical speci�cation of Reichenbachian temporal relations in the se-mantic lexicon, and information about the morphological tense of a predicatethat is provided by the syntax. The compositional construction of tense con-ditions is realized in parallel with the Semantic Construction. The subsequentevaluation and instantiation of the English surface tense takes place within theTransfer module. The instantiation of target language tense also takes into ac-count the interaction of tense with temporal adverbs, quanti�cation, and nega-tion. In particular, temporal adverbs serve to disambiguate the German presenttense.Since our primary focus for the Demonstrator was the German present tense,the system naturally needs be extended to allow a more complete treatment oftense and aspect in the second phase of the project. The extension is plannedin terms of a greater reliance on Aktionsart, the use of a calendar model andworld knowledge (modeled in back/flex) to allow a more precise evaluationof temporal relations and a modeling of temporal anaphora.The treatment presented here has been necessarily restricted in these re-spects because of the fact that contextual information has not been available in46



the �rst phase of the project. Nevertheless, the coverage of phenomena is muchmore extensive than planned originally in the grant proposal, which hoped torealize only a prototypical implementation of transfer rules for tense. Instead, awell motivated modeling of temporal relations, and a subsequent instantiationof English surface tense has been achieved for the bulk of the phenomena en-countered in the Verbmobil corpora. In addition, transfer rules for deictic andanaphoric adverbs were formulated which provide adequate translations despitethe fact that the anaphoric resolution of these adverbs will only become possiblein the second phase of the project.
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AppendixA Instantiation of Target Language Tense%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% English Surface Tense instantiated as part of the recursive%% transfer statement (IMS-Stuttgart)@trs(top) => list. % list;sign=toptrs([]) => [].trs([#F&prag:#P|#R]) =>[sem:(saturate_sem(tau(#F,[]))&surface_tense)&prag:#P|trs(#R)].% for single words!trs(#Sign&sign) => trs([#Sign]).%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Information contained in the tense_condition is used to determine% surface tense: type of tense_condition (quantificational or not),% E,R,S relations, stative vs. dynamic (to be replaced% by aktionsarten information later), and whether or not temporal% adverbials are present.% Extracts the information necessary from a tense condition for the% evaluation and instantiation of English surface tense.@saturate_tense => tense_condition.saturate_tense => (e_rel_r:#ER & r_rel_s:#RS & tense_inst:sort:#TIS &e_time:sort:#ES & tloc:#TL) &saturate_tense1(#ER,#RS,#TIS,#ES,#TL).@saturate_tense1(tense_rel,tense_rel,dm_sort,dm_sort,tloc_type) =>tense_condition.%% Infinitives: (MJB)saturate_tense1(#X,#Y,##,##,##) =>true(sub_tense(#X)&assoc) &true(sub_tense(#Y)&assoc) &sur_tense:nonfin. 51



% Quantification is checked by seeing if it is temporal - if the% tense_inst is marked as an entitaet_c, then there is quantification% An instantiation of sur_tense here automatically also saturates% the sur_tense in the tense_condition of the scope, as they are% coindexed.% Quantificationsaturate_tense1(#X,equal,#Y,##,~st_dist) =>true(sub_tense(#X)&assoc) & true(subsumes(#Y)&entitaet_c) &sur_tense:present.saturate_tense1(#X,follow,#Y,##,sub_tense(st_dist)) =>true(sub_tense(#X)&assoc) & true(subsumes(#Y)&entitaet_c) &sur_tense:fut.% Negation and positive cases% Present of dynamic verbs -> Present Progressivesaturate_tense1(~precede,sub_tense(follow_eq),subsumes(temporal_c),dynamisch_c,~st_dist&~st_perf& ~st_prec) =>cp_tcond(e_rel_r:overlap_rel & r_rel_s:equal) &sur_tense:presprog.% Present of stative verbs -> Presentsaturate_tense1(~precede,sub_tense(follow_eq),subsumes(temporal_c),statisch_c,~st_dist& ~st_perf& ~st_prec) =>cp_tcond(e_rel_r: overlap_rel) &cp_tcond(r_rel_s: equal) &sur_tense:present.% Present of stative verbs with temporal adverb -> Presentsaturate_tense1(~precede,sub_tense(follow_eq),subsumes(temporal_c),statisch_c,sub_tense(st_dist)) =>e_rel_r : overlap_rel &r_rel_s: follow &sur_tense:present.% disambiguation by imagined context and future -> futuresaturate_tense1(~precede,sub_tense(follow),subsumes(temporal_c),##,~st_dist& ~st_equ& ~st_perf& ~st_prec) =>52



cp_tcond(e_rel_r:overlap_rel & r_rel_s:follow) &sur_tense:fut.% Present Disambiguated to future by temporal adverbial -> futuresaturate_tense1(~precede,sub_tense(follow_eq),subsumes(temporal_c),dynamisch_c,sub_tense(st_dist)) =>cp_tcond(e_rel_r:overlap_rel & r_rel_s:follow) &sur_tense:fut.% checks for st_prec (gestern, etc.)saturate_tense1(~precede,follow_eq,temporal_c,dynamisch_c,sub_tense(st_prec)) =>(sur_tense:presprog&e_rel_r:overlap_rel&r_rel_s:equal).saturate_tense1(~precede,follow_eq,temporal_c,statisch_c,sub_tense(st_prec)) =>(sur_tense:present&e_rel_r:overlap_rel&r_rel_s:equal).% Perfect reading introduced by seitdem and similar items -> perfectsaturate_tense1(precede,sub_tense(follow_eq),subsumes(temporal_c),##,sub_tense(st_perf)) =>cp_tcond(r_rel_s: equal) &sur_tense:presperf.%% German pres perf -> simple pastsaturate_tense1(sub_tense(precede),equal,##,##,##) =>sur_tense:spast.%% German praeteritum of dynamic verbs -> past progressivesaturate_tense1(overlap_rel,sub_tense(precede),##,dynamisch_c,##) =>sur_tense:pastprog.%% German praeteritum -> simple pastsaturate_tense1(overlap_rel,sub_tense(precede),##,statisch_c,##) =>sur_tense:spast. 53



B Transfer Rules for Adverbs%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% day of the week: heute, morgen, uebermorgen, gestern, vorgesterntau_lex(gestern, yesterday, [tau(#Mod,#Args)],#Args,mod([#Mod])) => sem_t.tau_lex(heute, today, [tau(#Mod,#Args)],#Args,mod([#Mod])) => sem_t.tau_lex(morgen, tomorrow, [tau(#Mod,#Args)],#Args,mod([#Mod])) => sem_t.tau_lex(uebermorgen, day_after_tomorrow,[tau(#Mod,#Args)],#Args,mod([#Mod])) => sem_t.tau_lex(vorgestern, day_before_yesterday,[tau(#Mod,#Args)],#Args,mod([#Mod])) => sem_t.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Temporal (deictic,anaphoric) Adverbs% bald, sofort, soeben, kuerzlich, neulich, vorhin%% bald, damals, eben, irgendwann, neulich%% einstweilen, kuerzlich, nachher, seinerzeit, seitdem, soeben, sofort% unterdessen, vorher, vorhin, zwischendurch,tau_lex(bald, soon, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(damals, then, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(einstweilen, for_the_time_being,[tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(irgendwann, at_some_point,[tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(kuerzlich, recently, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(nachher, afterwards, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(neulich, the_other_day, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.54



tau_lex(seinerzeit, at_that_time, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(seitdem, since_then, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(soeben, just_now, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(sofort, right_away, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(unterdessen, in_the_meantime, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(vorher, before_then, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(vorhin, a_little_while_ago, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(zwischendurch, in_between, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% gleich%% 1) right_away "Ich komme gleich, ich sage gleich Bescheid"% 2) right (on, at) "gleich am Montag, gleich um 10, gleich hier"% gleich as focus adverbtau_lex(gleich1, right, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.% gleich as a temporal adverbtau_lex(gleich2, right_away, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% gerade/grade%% The rules here cover the data in the BB% dialogs, however, "gerade" shows some very% interesting properties with regard to% Aktionsarten and the Progressive, which% will need to be taken into account for the Prototyp.%% Also, the parameter of punctuality should be55



% factored in:% ich sehe gerade -> I've just noticed (punctual)% ich erklaere gerade -> I'm just explaining (non-punctual)%% The tendency of "gerade" to be interpreted as a% past adverb (I was just explaining...), appears to% be context dependent and has not been taken into account.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% States in the "future"% Da ist gerade Fasching -> Fasching is right then.tau_lex(gerade, right, [tau(#Mod,#Args)],#Args, mod([#Mod])& (sem: ip: idx: sort: statisch_c)& (sem: drs: conds: [alfa_cond(sort: zeit_c,alfa_type_val,list)])) => sem_t.tau_lex(gerade, right, [tau(#Mod,#Args)],#Args, mod([#Mod])& (sem: ip: idx: sort: statisch_c)& (sem: drs: conds: [rigid_cond(rd_pred_val,top,sort:raum_zeit_c)]))=> sem_t.% States in the present% Wo bist Du gerade -> where are you now% For the moment also modals:% Sie muessten mir nur noch grade den Weg erklaeren ->% You would only/just have to tell me how to get there nowtau_lex(gerade, now, [tau(#Mod,#Args)],#Args, mod([#Mod])& (sem: ip: idx: sort: statisch_c)) => sem_t.% All other casestau_lex(gerade, just, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.
56



%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% mal, einmal%% In the context of the dialogs, "mal" functions as discourse% particles which can have no overt realization in English.% "einmal" functions as a quantifying adverb.tau_lex(mal, null_pred, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.tau_lex(einmal, once, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% dann -> then%tau_lex(dann, then, [tau(#Mod,#Args)],#Args, mod([#Mod])) => sem_t.
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C English Semantic Lexical Entries for Adverbs%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% day of the week:% today, tomorrow, day_after_tomorrow, yesterday, day_before_yesterdaysem_lex(day_after_tomorrow, #Args) => temporal_adv_sem1(day_after_tomorrow,temploc(rel(st,temporal_point_anterior_rel,temporal_inclusion_rel)), #Args).sem_lex(today, #Args) => temporal_adv_sem1(today,temploc(rel(st,dur_temporal_inclusion_rel,temporal_inclusion_rel)), #Args).sem_lex(tomorrow, #Args) => temporal_adv_sem1(tomorrow,temploc(rel(st,temporal_point_anterior_rel,temporal_inclusion_rel)), #Args).sem_lex(yesterday, #Args) => temporal_adv_sem1(yesterday,temploc(rel(st,temporal_point_posterior_rel,temporal_inclusion_rel)) #Args).sem_lex(day_before_yesterday, #Args) => temporal_adv_sem1(day_before_yesterday,temploc(rel(st,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Temporal Adverbs (deictic and anaphoric)%% afterwards, a_little_while_ago,% at_some_point, at_that_time, back_then,% before, before_then, for_the_time_being, in_between,% in_the_meantime, just, just_now, now, recently% right_away, since_then, soon, then, the_other_daysem_lex(afterwards, #Args) => temporal_adv_sem1(afterwards,temploc(rel(rt,temporal_point_anterior_rel,temporal_inclusion_rel)), #Args).sem_lex(a_little_while_ago, #Args) => temporal_adv_sem1(a_little_while_ago,temploc(rel(rt,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).sem_lex(at_some_point, #Args) => pronoun_adv_sem1(at_some_point,zeit_c,std,temporal_rel,#Args).sem_lex(at_that_time, #Args) => temporal_adv_sem1(at_that_time,58



temploc(rel(st,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).sem_lex(back_then, #Args) => temporal_adv_sem1(back_then,temploc(rel(rt,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).sem_lex(before_then, #Args) => temporal_adv_sem1(before_then,temploc(rel(rt,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).sem_lex(for_the_time_being, #Args) => temporal_adv_sem1(for_the_time_being,temploc(rel(st,dur_temporal_inclusion_rel,dur_temporal_inclusion_rel)),#Args).sem_lex(in_between, #Args) => temporal_adv_sem1(in_between,temploc(rel(rt,dur_temporal_inclusion_rel,dur_temporal_inclusion_rel)),#Args).sem_lex(in_the_meantime, #Args) => temporal_adv_sem1(in_the_meantime,temploc(rel(st,dur_temporal_inclusion_rel,dur_temporal_inclusion_rel)), #Args).sem_lex(just_now, #Args) => temporal_adv_sem1(just_now,temploc(rel(st,dur_temporal_inclusion_rel,temporal_inclusion_rel)), #Args).sem_lex(recently, #Args) => temporal_adv_sem1(recently,temploc(rel(rt,temporal_point_posterior_rel,temporal_inclusion_rel)),#Args).sem_lex(right_away, #Args) => temporal_adv_sem1(right_away,temploc(rel(rt,temporal_point_anterior_rel,temporal_inclusion_rel)), #Args).sem_lex(since_then, #Args) => temporal_adv_sem1(since_then,temploc(rel(rt,temporal_point_posterior_rel, temporal_inclusion_rel)), #Args).sem_lex(soon, #Args) => temporal_adv_sem1(soon,temploc(rel(rt,temporal_point_anterior_rel,temporal_inclusion_rel)), #Args).sem_lex(then, #Args) => temporal_adv_sem1(then,temploc(rel(rt,temporal_point_anterior_rel,temporal_inclusion_rel)),#Args).sem_lex(the_other_day, #Args) => temporal_adv_sem1(the_other_day,temploc(rel(rt,temporal_point_posterior_rel,temporal_inclusion_rel)), #Args).
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% right (on/at)% Treat like an intensifier%% "I'll come right at ten"% "Let's make it right here"sem_lex(right, #Args) => focus_adv_sem1(right, ##, #Args).%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% oncesem_lex(once,#Args) => temporal_adv_sem1(once,quant(exist), #Args).

60



D Sample Transfer OutputsPresent Tense| ?- tsp("wir machen einen termin aus").wir machen einen termin aus%%% used time (msec): 4183%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &snumber:individual &sort:veranstaltung_c),(B &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(C &marker &snumber:collective &sort:person_c) &alfa_type:std &alfa_restr:(drs_t &dom:[C] &conds:[])),(basic_condition &pred:appointment &inst:A &args:[]),(D &basic_condition &pred:arrange &inst:B &args:[(arg_role &arg:C &role:agent_rel),(arg_role &arg:A &61



role:theme_rel)]),(tense_condition &e_rel_r:overlap_rel &e_time:B &r_rel_s:equal &r_time:(marker &sort:temporal_c) &s_time:(E &marker &sort:temporal_c) &sur_tense:presprog &tense_inst:B &tloc:(tloc_type & ~st_dist & ~st_perf &~st_prec))]) &quants:[] &anchors:[(disc_anchor &param:C &discourse_role:speaker_hearer),(time_anchor &time_param:E &time_role:now)] &ip:(ip_t &cond:D &idx:B) &persp:(persp_t &p_inst:B)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Present Tense Interaction with a Temporal Adverb| ?- tsp("wir machen uebermorgen einen termin aus").wir machen uebermorgen einen termin aus%%% used time (msec): 4083%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &snumber:individual &sort:veranstaltung_c),(B &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(C &marker &snumber:collective &sort:person_c) &alfa_type:std &alfa_restr:(drs_t &dom:[C] &conds:[])),(basic_condition &pred:appointment &inst:A &args:[]),(D &basic_condition &pred:arrange &inst:B &args:[(arg_role &arg:C &role:agent_rel),(arg_role &arg:A &role:theme_rel)]),(tense_condition &e_rel_r:overlap_rel &63



e_time:B &r_rel_s:follow &r_time:(marker &sort:temporal_c) &s_time:(E &marker &sort:temporal_c) &sur_tense:fut &tense_inst:B &tloc:st_dist),(basic_condition &pred:timeloc &inst:B &args:[(arg_role &arg:(F &marker) &role:temporal_inclusion_rel)]),(basic_condition &pred:day_after_tomorrow &inst:F &args:[(arg_role &arg:E &role:temporal_point_anterior_rel)])]) &quants:[] &anchors:[(disc_anchor &param:C &discourse_role:speaker_hearer),(time_anchor &time_param:E &time_role:now)] &ip:(ip_t &cond:D &idx:B) &persp:(persp_t &p_inst:B)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))] 64



Past Tense| ?- tsp("ich dachte an den achten").ich dachte an den achten%%% used time (msec): 8667%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(B &marker &snumber:individual &sort:mensch_c) &alfa_type:std &alfa_restr:(drs_t &dom:[B] &conds:[])),(alfa_condition &alfa_arg:(C &marker &sort:datum_c) &alfa_type:anaphor &alfa_restr:(drs_t &dom:[C] &conds:[(rigid_condition &rigid_pred:dofm &rigid_inst:C &designator:8)])),(D &basic_condition &pred:think_of &inst:A &args:[(arg_role &arg:B &role:agent_rel),(arg_role &arg:C &65



role:of_rel)]),(tense_condition &e_rel_r:overlap_rel &e_time:A &r_rel_s:precede &r_time:(marker &sort:temporal_c) &s_time:(E &marker &sort:temporal_c) &sur_tense:pastprog &tense_inst:A &tloc:tloc_type)]) &quants:[] &anchors:[(disc_anchor &param:B &discourse_role:speaker),(time_anchor &time_param:E &time_role:now)] &ip:(ip_t &cond:D &idx:A) &persp:(persp_t &p_inst:A)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Future| ?- tsp("wir werden uns treffen").wir werden uns treffen%%% used time (msec): 4250%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(B &marker &snumber:collective &sort:person_c) &alfa_type:std &alfa_restr:(drs_t &dom:[B] &conds:[])),(C &basic_condition &pred:meet1 &inst:A &args:[(arg_role &arg:B &role:agent_rel)]),(tense_condition &e_rel_r:overlap_rel &e_time:A &r_rel_s:follow &r_time:(marker &sort:temporal_c) &s_time:(D &marker &sort:temporal_c) &sur_tense:fut &tense_inst:A &tloc:(tloc_type & ~st_dist & ~st_equ & ~st_perf & ~st_prec))]) &quants:[] & 67



anchors:[(disc_anchor &param:B &discourse_role:speaker_hearer),(time_anchor &time_param:D &time_role:now)] &ip:(ip_t &cond:C &idx:A) &persp:(persp_t &p_inst:A)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Modal| ?- tsp("er kann kommen").er kann kommen%%% used time (msec): 4700%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &sort:statisch_c)] &conds:[(modal_condition &modal_op:poss &modal_pred:can &modal_inst:A &modal_arg:(drs_t &dom:[(B &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(C &marker &snumber:individual &sort:person_c) &alfa_type:anaphor &alfa_restr:(drs_t &dom:[C] &conds:[])),(D &basic_condition &pred:come &inst:B &args:[(arg_role &arg:C &role:agent_rel)]),(tense_condition &e_rel_r:tense_rel &e_time:B &r_rel_s:assoc &69



r_time:(marker &sort:temporal_c) &s_time:(E &marker &sort:temporal_c) &sur_tense:nonfin &tense_inst:B &tloc:tloc_type)])),(tense_condition &e_rel_r:overlap_rel &e_time:A &r_rel_s:equal &r_time:(marker &sort:temporal_c) &s_time:E &sur_tense:present &tense_inst:A &tloc:(tloc_type & ~st_dist & ~st_perf & ~st_prec))]) &quants:[] &anchors:[(time_anchor &time_param:E &time_role:now)] &ip:(ip_t &cond:D &idx:B) &persp:(persp_t &p_inst:B)) &prag:(prag_t &imp:no &key_wds:[aux_koennen] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Subjunctive| ?- tsp("ich koennte kommen").ich koennte kommen%%% used time (msec): 3183%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[(A &marker &sort:statisch_c)] &conds:[(modal_condition &modal_op:poss &modal_pred:subjunctive &modal_inst:A &modal_arg:(drs_t &dom:[(B &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(C &marker &snumber:individual &sort:mensch_c) &alfa_type:std &alfa_restr:(drs_t &dom:[C] &conds:[])),(D &basic_condition &pred:come &inst:B &args:[(arg_role &arg:C &role:agent_rel)]),(tense_condition &e_rel_r:assoc &e_time:B &r_rel_s:assoc &r_time:(marker &71



sort:temporal_c) &s_time:(E &marker &sort:temporal_c) &sur_tense:present &tense_inst:B)])),(tense_condition &e_rel_r:overlap_rel &e_time:A &r_rel_s:equal &r_time:(marker &sort:temporal_c) &s_time:E &sur_tense:present &tense_inst:A &tloc:(tloc_type & ~st_dist & ~st_perf & ~st_prec))]) &quants:[] &anchors:[(disc_anchor &param:C &discourse_role:speaker),(time_anchor &time_param:E &time_role:now)] &ip:(ip_t &cond:D &idx:B) &persp:(persp_t &p_inst:B)) &prag:(prag_t &imp:no &key_wds:[aux_koennen] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Quanti�cation| ?- tsp("er kommt immer").er kommt immer%%% used time (msec): 3250%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[] &conds:[(quant_condition &qtr:always &restr:(drs_t &conds:[]) &scope:(drs_t &dom:[(A &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(B &marker &snumber:individual &sort:person_c) &alfa_type:anaphor &alfa_restr:(drs_t &dom:[B] &conds:[])),(C &basic_condition &pred:come &inst:A &args:[(arg_role &arg:B &role:agent_rel)]),(tense_condition &e_rel_r:(D &tense_rel) &e_time:A &r_rel_s:(E &equal) &73



r_time:(marker &sort:temporal_c) &s_time:(F &marker &sort:temporal_c) &sur_tense:present &tense_inst:A)]) &type:univ &var:A),(tense_condition &e_rel_r:D &e_time:A &r_rel_s:E &s_time:F &sur_tense:present &tense_inst:(marker &sort:entitaet_c) &tloc:(tloc_type & ~st_dist))]) &quants:[] &anchors:[(time_anchor &time_param:F &time_role:now)] &ip:(ip_t &cond:C &idx:A) &persp:(persp_t &p_inst:A)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Interaction of Quanti�cation with a Temporal Adverb| ?- tsp("er kommt immer im april").er kommt immer im april%%% used time (msec): 3600%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[] &conds:[(quant_condition &qtr:always &restr:(drs_t &conds:[]) &scope:(drs_t &dom:[(A &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(B &marker &snumber:individual &sort:person_c) &alfa_type:anaphor &alfa_restr:(drs_t &dom:[B] &conds:[])),(C &basic_condition &pred:come &inst:A &args:[(arg_role &arg:B &role:agent_rel)]),(tense_condition &e_rel_r:(D &tense_rel) &e_time:A &r_rel_s:(E &equal) &r_time:(marker &75



sort:temporal_c) &s_time:(F &marker &sort:temporal_c) &sur_tense:present &tense_inst:A &tloc:st_dist),(alfa_condition &alfa_arg:(G &marker &sort:monate_c) &alfa_type:std &alfa_restr:(drs_t &dom:[G] &conds:[(rigid_condition &rigid_pred:mofy &rigid_inst:G &designator:4)])),(basic_condition &pred:in &inst:A &args:[(arg_role &arg:G &role:unspec_temporal_inclusion_rel)])]) &type:univ &var:A),(tense_condition &e_rel_r:D &e_time:A &r_rel_s:E &s_time:F &sur_tense:present &tense_inst:(marker &sort:entitaet_c) &tloc:(tloc_type & ~st_dist))]) &quants:[] &anchors:[(time_anchor &time_param:F &time_role:now)] &ip:(ip_t &cond:C &idx:A) & 76



persp:(persp_t &p_inst:A)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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Negation| ?- tsp("er kommt nicht").er kommt nicht%%% used time (msec): 3667%%% result:[(sign &sem:(sem_t &lambda:[] &drs:(drs_t &dom:[] &conds:[(neg_condition &neg_arg:(drs_t &dom:[(A &marker &sort:dynamisch_c)] &conds:[(alfa_condition &alfa_arg:(B &marker &snumber:individual &sort:person_c) &alfa_type:anaphor &alfa_restr:(drs_t &dom:[B] &conds:[])),(C &basic_condition &pred:come &inst:A &args:[(arg_role &arg:B &role:agent_rel)]),(tense_condition &e_rel_r:(D &overlap_rel) &e_time:A &r_rel_s:(E &equal) &r_time:(marker &sort:temporal_c) &s_time:(F &78



marker &sort:temporal_c) &sur_tense:presprog &tense_inst:A &tloc:(G &(tloc_type & ~st_dist & ~st_perf & ~st_prec)))])),(tense_condition &e_rel_r:D &e_time:A &r_rel_s:E &s_time:F &sur_tense:presprog &tense_inst:(marker &sort:zeit_c) &tloc:G)]) &quants:[] &anchors:[(time_anchor &time_param:F &time_role:now)] &ip:(ip_t &cond:C &idx:A) &persp:(persp_t &p_inst:A)) &prag:(prag_t &imp:no &key_wds:[] &prosody:prosody_val &verb_position:verb2 &whq:no))]
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