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The Verbmobil Project Treatment of Self-Repairs « Since the increasing robustness of the methods (increasing from HPSG to dialogue-act based TheVIT Format
andlysis) corresponds to their decreasing precision and computational resources needed, the
« Machine Transiation of Spontaneously Spoken Dialogues in Appointment Scheduling and “Integrated Processing’ toshowan :
Travel Planning Dialogues relieson the classical treatment of speech repairs as Reparan- vit( vitID(sid(102,a,ge,0,200,1,ge,y, semantics), % Segment ID
. Edit Term (ET) and Reparans (RS) asin *[Mondaylro 1P Integration of Partial Analyses [word(das, x0, [1h14]) § WHG String
o Several Transiation Strategies: [noler [Tuesday]rs’ word (gent, 1, [1n16])]) ,
" index(1h12,1h11,ih13), % Index
— Semantic Transfer  The word lattice correction of repairs divides into two phases of search, given a preprocessed « Inmany cases, no parser will find an analysis spanning the whole input utterance. This may be [decl (1h18,bh17), % Conditions
~ Suatistical Translation word Iatioe s input, where word boundaries are clssified aocorcing to prosodic cues whether due to speech recognizer errors, spontaneous speech phenomena which have not been caught gehen_passen (116, ih13),
_ Dialogue Act-Based Trandation they might constitute boundary following earlier, and ungrammaticalities in the utterance itself. pron(1hi4,ih1s),
1(1h16,ih13,ih15)],
_ Example-Based Transition o First theword ltticeis collapser to a Part of Iatice: « Alhouh acompiserdyssuod e prelsie, e cn sy comeup i a st o ety m + Constraints
. - , i o Second aset of i ked yses | cases whi assar o 3 neaningful (1n1s, 1h1:
First Phaser 1993-1996, German — English and Jepanese —+ English astol marl units. Thisisthe basic idea of what we call robust semantic processing. Huwaar I
« Second Phiase: 1997-2000, German «» English and German <» Japanese, 10,000 words for o For eachof onPO todlassify ; in (i1, 1h11),
German and English, 2500 for Japanese; 21 partner institutions and outgoing word sequences into RD, ET, and RS We use a specialized tag set for that step # Thetask of robust semantic processing then consists of three sublasks Teg(1h11,hh17)],
which covers semantic features as well according to their linguistic relevance for the repair 1 itsinach T {5, sort (1h1s, object), + sorts
The Relevant Part of the System Architecture phenomenon. (VHG), 5_sort (ihl3,move sit)],
« Thelast phase — the exiting step — monotonically adds new edgesto theword lattice spanning 2. combine the partial resuts on the basis of rules, yielding new entries in the VHG, [prontype (1145, Ehixd, denon) 1, | Diecourse
the original RD ET RS sequences but being labelled only by the RS label. _?:J Hmmmw Syntax
pers(ihis,3),
« Within the Verbmobil 0% of gend (ih15,neut) ],
exhibit self-repairs. We can currently isolate about 94% of the reparanda correctly given the [ta_tense(ih13,pres), % Tense and Aspect
correct string and irregular boundary, if we restrict ourselves to the self-repairs with less than ta_perf (1h13, nonperf) ,
fivewords (95% of the corpus). ta_mood (ih13, ind)],
[pros_mood (1h18,prog) ] % Prosody

The Topics of this Paper

We aim at mking the best use of the multiplicity of parsers and strategies employed in the system in
order to maximise the

1. Robustness and
2. Efficiency
of the system. We discuss the following points:
« Treatment of Self-Repairs
« Control of Several Parsers
« Integretion of Partial Analyses
« Selection of Results

Inthis paper, we focus on the linguistic processing stream of the Verbmobil system.

Control of Several Parsers

« Four different parsing methods are incorporated in the *Integrated Processing” module. All of
these produce semantic representations in the same formalism, which can be combined with
each other.

1. Thefirst method is a deep linguistic HPSG parser, which is not very robust but produces
very detailed descriptions for itsinputs.

2. Thesecond method ntext LR-parser,
and the stochastic parameters are deri atree bank. The grammar is supplied with
asemantic construction mechanism. However, the representations it produces are usually
less detailed than those of the HPSG parser. In many cases where the HPSG fails the

ilistic grammar still prod

3. The third method is a chunk parser based on cascaded finite state autometa, producing
rough interpretations on analysable fragments of the input.

4. Asafall-back an HMM-based dialogue-act recognizer is used as the fourth method. This
method produces a template intepretation for the dialogue act recognized in each input

d filled by additional rules.

« The backbone of the module is an A*-lattice-search wiith a trigram-based rest cost calculation
o all the parsing theinput lattice.

)

« Theory semantic

« Also carrying syntactic, prosodiic, sortal and discourse information.

Selection of Results

« In search of a good spanning sequence of VITs we select VITS to combine on the basis of a
stochastic model on VITs and combine the VITs themselves using symbolic rules.

« In order to have some empirical source of information we designed a special VIT-N-Gramm

« Consider as an example the utterance
describing the probability of VIT sequences.

(1) Wir treffen unsin den néchsten zwei Wochen.

(We (will) meet during the next two weeks) o Itisusedin with some Tonger VITs which likely to
represent acorrect analysis. In addition, we gi g penaltiesto
and assume thet the speech recogizer dropped the preposition in, asit is just ashort word.
« Th i (eglecting as

his case, the parser will analyze the input & two fragments, a sentence (wir treffen uns) and

omina phrase (den néchsten awei Wochen). These two fragments are stored by the robust _
semantic processing. A rule sating that atemporal NP such as den réichsten zwei Wochen can V= masy; N_;M;Snys_ +HLVI)+WO)
be preted as a m s applied, entering a new edge into the chart. This temporal o

modifier edge is then combined wi where L stands for alength penalty and W for apenalty for certain sources (parsing methods).

accurate andysis of the complete

e edge for the proposition, yielding a complete and
ance. « Infirst tests some empirically determined length and source weights led to acceptable resuits.
In the future, itis planned to adjust the weights using optimization procedures on ideal outputs.
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