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1. Introduction

This report describes the interlingua used in the NESPOLE! project for the semantic domains of travel planning and travel medical emergencies (chest pain and flu-like symptoms). 

1.1. What is an Interlingua?

An interlingua is a representation of meaning or speaker intention that is neutral between the various ways that the meaning can be expressed. The examples in (1) show that the same meaning can be expressed by different syntactic means in different languages, and even within one language.

1. a. My name is Alex.

    b. Mi

chiamo

Alex.

        Me
call 1 sg pres
Alex

Examples (1a) and (1b) illustrate conventional ways to introduce oneself in English and Italian.  In English, the subject of the sentence is my name, consisting of the head noun name and the possessor my.  The verb in English is be.  The verb of the Italian sentence is chiamarsi (to call oneself). The subject is not expressed, but the ending on the verb tells us that the subject is first person singular (Io (I)).  Thus there are several syntactic differences between the English and Italian sentences.  The Italian sentence does not contain a word corresponding to name.  The English sentence does not contain a word corresponding to call or a reflexive pronoun (e.g., myself) corresponding to mi.  (Although less conventional self-introductions such as I call myself Alex would correspond closely to the Italian in (1b).)  Assuming that examples (1a) and (1b) are to be taken as translation equivalents, the challenge of the interlingua is to represent the meaning or intent of self-introduction in a way that is neutral between the English and Italian syntax.

The NESPOLE! interlingua focuses more on the intent rather than the literal meaning of the utterance, as will be explained in detail in this report.  The NESPOLE! interlingua representation of (1a) and (1b) is shown in (2).

2.  introduce-self (who=(given-name=name-alex))

Languages do not have to be genetically distant from each other in order for translation equivalents to have vastly different syntax. English and Italian are, in fact, closely related, in comparison to Japanese and Swahili.  Example (3) shows that even within the same language, functionally equivalent sentences can have different syntax.  Room is the subject of example (3a), but it is a complement or possessor of the subject in example (3b).  The verb of (3a) (cost) is also different from the verb (be) of (3b) and (3c).  The interlingua is shown in (4).  

3.a. The room costs one hundred dollars per night.

   b. The price of the room is one hundred  dollars per night.

   c. The room is one hundred dollars per night.}

4.  give-information+price+accommodation ...
1.2. Machine Translation with and without an Interlingua

Machine translation methodologies are commonly categorized as direct, transfer, and interlingual.  The methodologies differ in the depth of analysis of the source language and extent to which they attempt to reach a neutral representation of meaning or intent between the source and target languages.  Direct translation involves very little analysis of the source language --- often only looking up the words in a bilingual dictionary.  Transfer usually involves some analysis of the source language.  However in transfer systems, the representation of the source language sentence may not be identical to the representation of the target language sentence.  The two representations would be related to each other by transfer rules -- rules that specify which source language structures correspond to which target language structures.  Interlingual MT may involve the deepest analysis of the source language.  The analysis must be deep enough to neutralize the differences between the source and target languages.   Of course, in practice, the boundaries between the three methodologies are not sharp.  For example, many transfer systems perform quite deep analysis of the source language.

1.3. Statistical and Human-engineered MT

MT systems can also be classified as corpus-based or human-engineered.

Corpus-based methods do not fall cleanly into the categories of direct, transfer, and interlingual MT. Modern versions of SMT usually involves some analysis of the source language, even if it is implicit in the statistical decoder.  It is also possible to produce an interlingua by statistical methods.

1.4. Advantages of Translating with an Interlingua

The choice of direct, transfer, or interlingual MT depends on the application of MT and on the available resources.  For example, direct MT may not be able to re-order the words in the target language and may not provide good translations for idioms and other constructions for which a word-by-word substitution is not adequate.  However, direct MT may be quick to implement and may be useful for applications for which getting the gist of the meaning is sufficient.  Furthermore, direct MT may be the only option when the only resource available is a bilingual glossary.

Interlingual MT is particularly advantageous in multi-lingual applications involving more than two languages.  The reason is that interlingual MT requires fewer components in order to relate each source language to each target language.

An interlingual system is illustrated schematically in Figure 1. For each language, there is an analyzer and a generator.  The analyzer takes as input a source language sentences and produces as output an interlingual representation of the meaning.  The generator takes an interlingual representation of meaning as input and produces a sentence with that meaning as output.  To translate from L1 to L2, L1's analyzer produces an interlingual representation and L2's generator produces an L2 sentence with the same meaning.  

If there are n languages and we want to be able to translate from each language to each language, n analyzers and n generators are needed, for a total of 2n components.  In contrast, a transfer-based system or a direct system might require up to n-squared components --- rules that map L1 to L2, L2 to L1, L1 to L3, L3 to L1, L2 to L3, L3 to L2, etc. Figure 2 illustrates the input output languages of an interlingua system and the combinations possible.
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	Mi chiamo Alex Waibel
	[image: image8.png]TRIH%O




Direct
	My name is Alex Waibel


FIGURE 1:  Vaquois MT triangle

In the course of our research, we have discovered other advantages of interlingual MT.  First, related to the point we have already made, it takes fewer components to add a new language.  For example, suppose we want to add language Lm to the system shown in Figure 1, and we want all-ways translation between all of the languages.  We only need to add an analyzer for Lm and a generator for Lm.  Once Lm is connected to the interlingua with an analyzer and a generator, it is automatically connected to input and output L1-Ln.  

Another advantage of the interlingua approach is that the analyzers and generators can be written by mono-lingual system developers.  For example, building an MT system for Italian and Korean does not require anyone to be bilingual in Italian and Korean.  It only requires that the Italian speakers connect Italian to the interlingua and the Korean speakers connect Korean to the interlingua.

Interlingual MT also supports paraphrase of the input in the original language.  When an English speaker says The room costs one hundred dollars per night, the analysis process produces the interlingua shown in (4).  The interlingua is a system-internal representation which is not of interest to most users, and so is not visible to users.  The generator may then produce a target language sentence like Il costo della camera è cento dolare.  The source language speaker, however, does not know whether the target language translation is correct (because s/he presumably does not speak the target language).  In order to give the source language speaker a chance to check the translation, the source language generator can produce a source language sentence from the same interlingua.  Since an interlingua represents the meaning of the sentence, the generator might produce a syntactically different sentence such as The price of the room is one hundred dollars per night, but the meaning of the input sentence should be preserved. The source language speaker can then verify that the meaning is correct.
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              FIGURE 2:  Multilingual Translation with an Interlingua

Of course, paraphrase from the same interlingua might not always reveal a problem.  Suppose the target language generator malfunctions, producing Il costo della camera, but the source language generator works properly and produces a correct paraphrase of the original sentence.  In that case, the source language speaker will not be alerted to the problem with the target language generator.  Conversely, the source language generator may malfunction giving the speaker the mistaken impression that there is a problem with the source language analyzer or the target language generator.

1.5. Grain Size of Meaning: The Challenge of Interlingua Design

The biggest problem of interlingua design is that “meaning” is a bottomless pit.  It is always possible to add more detail to a meaning representation, but in order to implement an MT system, the details must end at some point.  Many interlingua developers find that the most time-consuming part of interlingua design is in deciding when to stop refining the meaning representation.  For example, should there be a slightly different shade of meaning for I have high blood pressure (more likely to be a persistent condition) and My blood pressure is high (more likely to be a temporary current condition)?  

1.6. Domain Actions

The NESPOLE! interlingua, which we call IF (Interchange Format), is based on representing the speaker's intention rather than the literal meaning of the utterance.  Traditionally, speaker intention is the domain of speech act theory.  For example, uttering the sentence Can you pass the salt usually constitutes a speech act of requesting the hearer to perform an action.  The literal meaning of the sentence, however, is about the hearer's ability to perform an action (being able to pass the salt).  Extending the idea of speaker intention to domain specific activities, we can identify domain actions such as giving information about the price of a room, requesting information about the availability of a hotel, making an offer to make a reservation, accepting an offer to make a reservation, and so on.

1.7. Components of the IF

The components of the IF are represented in the example below, which corresponds to the question Does the flight leave at 2.  The first element is a speaker tag, c: for client or a: for agent.  The reason for the speaker tag is that some domain actions correspond to different sentences depending on who the speaker is.  For example, the domain action of requesting information about payment methods corresponds to How can I pay if the client is speaking or How would you like to pay if the agent is speaking.

c:request-information+departure+transportation
(transportation-spec=(flight, identifiability=yes), time=(clock=(hours=2)))

The second component of an IF is the speech act.  In this case, the speech act is request-information.   Following the speech act are one or more concepts.  This IF contains two concepts, +departure and +transportation. The domain action is the combination of the speech act and concepts, in this case: 

                           request-information+departure+transportation.

Following the domain action is a list of arguments.  In this example, there are two main arguments, transportation-spec and time=. These arguments contain sub-arguments (identifiability=, clock=, and hours=).

An extensive inventory of examples can be found in the section on linguistic coverage of the IF.

1.8. Machine Translation Mismatches and Language Neutrality

Machine translation mismatches occur when translation equivalents in the source and target languages have different syntax.  For example, the sentence I have just paid conveys the recency of the action of paying using the adverb just.  In French, however, recency can be expressed with a main verb plus particle venir de.   MT mismatches have been extensively discussed in articles and books about transfer-based and interlingua-based systems.

The IF is particularly suited to resolving “head switching” mismatches (Dorr 1992) such as just and venir de.   Head switching mismatches are often associated with certain semantic categories: recency, certainty, disposition, eventuality, obligation, etc.

 It is important to note that IF does not represent predicate-argument structure of either the source or target language.  Semantic categories that give rise to head-switching mismatches are represented in a way that is independent of whether the source and target languages use main verbs, adverbs, or suffixes (more common in Asian languages) to express those meanings. (Examples can be found in the section on linguistic coverage of the IF.)

Representing speaker intention instead of literal meaning (or predicate argument structure) also contributes to the language-neutrality of the IF.  Many speech acts are expressed by formulaic utterances that do not translate literally into other languages.  For example, how about NP or how about VP-ing express suggestions in English, but the words how and about and the -ing form of a verb may not appear in suggestions in other languages.  The IF does not represent these elements.  In the analysis phase of the speech-to-speech translation system, how about is identified as a marker of a suggestion, and the IF represents only that.  

In designing the IF, we have tried to take into account the differences between the four NESPOLE! languages (Italian, French, German, and English) as well as the languages of the CSTAR consortium and the NESPOLE! user group (Chinese, Japanese, Korean, Arabic, Spanish, Catalan).

1.9. Non-Formulaic, Compositional Sentences

Many sentences in the NESPOLE! domain are represented best in terms of speaker intentions.  However, in designing the IF, there is a limit to how many speaker intentions we can anticipate.  (The IF database uses about 1000 distinct domain actions.)  For sentences whose domain actions were not anticipated, or that have literal, non-formulaic meanings, the IF contains general concepts like +action and +object.  

1.10. Evaluation of the IF

We have evaluated the IF in terms of inter-coder reliability and coverage.  Please see the two papers attached as appendices to this report. 

2. IF Tools and Resources

The Interchange Format is being developed and used by various groups located in different sites around the world. To enable these groups to cooperate effectively a number of resources and tools have been set up. In this section we will briefly illustrate them.

2.1. IF Specifications

The IF specifications contain a formal definition of what the legal IF representations are. The definition is based on the IF specification language, which has been agreed upon so that the specifications are easy to understand by humans, but can also be read and interpreted by automatic procedures. The possibility to automatically process the IF specifications is important because some linguistic engines directly use the specifications as knowledge source. Besides the official version of the specifications, which are both human- and machine-readable, a LISP machine-readable version is also provided.

The primitive symbols of the Interchange Format can either be speaker identifiers, speech acts, concepts, argument names or values. An IF primitive is a sequence of alphanumeric characters which can be described by the following regular expression: 

[a-z0-9_-]+

A number of operators are also used: 

· the ":" operator separates the speaker identifier from the speech act,

· the "," operator separates two arguments or a value and an argument,

· parentheses surround complex values and the argument list,

· square brackets are used to group sets of  values or arguments.

In the IF specification language,

· speech act names do not contain any special signs at the beginning, e.g. accept, give-information, dialog-hear, etc. A few speech acts may occur as a prefix to other speech acts and these always end with “-“ (e.g., negate-, request-verification-, and verify-).

· concept names always start with a “+” sign, e.g. +accommodation, +information-object, etc.,

· argument names always end with the “=” sign, e.g. who=, frequency=, etc. Angle brackets around an argument name, as in e.g. <who=>, indicate an argument-value pair; in the specification, this is used to indicate that an argument always has to have at least one value or sub-argument.

· value names do not contain any special signs at the beginning or end, e.g. apartment, farm_house, e-consume-2,  etc.  

The user specifications also contain two other kinds of symbols, which are only used at the meta-level (internal representations of the IF specifications use more symbols but these will not  be discussed here):

· special symbols are preceded and followed by the "$" operator, e.g. $top$, $bottom$. 

· groups of values can be defined, whose names are preceded and followed by the star operator, e.g. *accommodations*, *misc-modifiers*, etc.

The specifications are composed of three files containing the definitions of the legal concepts and domain actions, legal arguments, and legal groups of values, respectively. Any definition is introduced by the  "DEF:" keyword. The name of the defined item (either a speech act, concept, argument, or group of values) follows on the same line. The definition of the primitive comes after. Each definition can also contain a sub-domain tag :domain  for domain-specific definitions. Definitions can be preceded or followed by comments, which are introduced by a specific keyword. Here is an example of a simple definition for a group of values:

COMMENT:

     Chinese calendar may be represented 

     by moon (13 months) or sun (12 months)

DEF: *calendar-types*

    moon sun 

Each specification file also contains comment sections in which the history of the changes is recorded (additions, deletions, changes) as well as the release versions and dates of the files. Here follows a more detailed description of the three specification files. 

2.1.1.  Domain act specification file

The domain act specification file includes a definition for each legal speech act or concept. See for instance the definition for the apologize speech act:

DEF: apologize

continuations: ($bottom$ (+negation +action) (+negation +information-object) (+negation +object) +action +information-object +object)

arguments: (<after-rr=> <among-whom=> <anti-condition=> <apology=> <before-rr=> <besides=> <cause=> <co-occurrence=> <concessive=> <conclusion=> <condition=> <conjunction=> <contrastive=> <dependency=> <destination=> <digression=> <disjunction=> <duration=> <e-time=> <end-of=> <exception=> <final=> <first=> <focalizer=> <focus=> <for-whom=> <fourth=> <frequency=> <listener=> <location=> <manner=> <middle-of=> <origin=> <polarity=> <property=> <purpose=> <related-to=> <rhetorical=> <second=> <speaker=> <start-of=> <substitution=> <third=> <time=> <to-whom=> <while=> <with-whom=> <with=>)

comment: comment source -- apologize

comment: Ex: "Sorry." = apologize

comment: Ex: "I'm sorry." apologize (apology=(who=i))

The continuations: slot points to a list of concepts that can directly follow the apologize speech act in a legal domain act, e.g. +action or +information-object. In some cases a sequence of two concepts is provided. See for instance (+negation +action). This means that +negation can follow the speech act only if it is followed by the +action concept. The special symbol $bottom$ means that the speech act can occur without any concept following it. The arguments: slot points to a list of arguments that are licensed by the speech act. 

Concept definitions follow the same schema as speech act definitions.

DEF: +address

continuations: ($bottom$ +accommodation +airport +attraction +event +meeting +restaurant +transportation)

arguments: (<address=> <location=> <who=>)

comment: comment source -- +address

comment: MAIN-PREDICATION

comment: PRED-PARTICIPANT

The +address concept can end a domain act, or can be followed by one of seven other concepts. Moreover, it licenses three arguments. The comment specifies that the +address concept can play the role of either main predication of the IF, or of predication participant. 

The domain act specification file contains also a definition for the special symbol $top$, which lists the speech acts that can start a legal domain action. The latest version of the file (version 2002.2.3) contains the definitions of 77 speech-acts and 141 concepts. 

2.1.2. Argument specification file

The argument specification file contain definitions for all legal IF arguments. For instance, here follows the definition of the color= attribute argument:

DEF: color=

   Definition 1 (of 1)

      :values 

           question *colors* 

      :relations 

           <shade=> 

      :attributes 

           <compared-to=> <degree=> <exactness=> <focalizer=> 

           <for-whom=> <for=> <intensity=> <operator=> 

           <polarity=> 

      :comments

           modifier attribute for colors

The :values slot points the list of values which are legal for the color= attribute. The list is composed of a value (question) and a group of values (*colors*), which is defined in the value specification file (see below).  The :relations and :attributes slots introduce the legal sub-arguments of color=. The line immediately after the head of the definition states that this is the only available definition for the color= argument. But this is not always the case. Unlike the domain action and value specification files, which contain only unique definitions, the argument specification file can contain multiple definitions for the same argument. In this way, restrictions on the co-occurrence of values and sub-arguments can be defined as well as domain specific definitions. 

Certain definitions contain the special  :goto slot:

DEF: account-name=

   Definition 1 (of 3)

      :goto <affiliation=>

      :comments

           name of a business/money account

           shared comments from - account-name=

This is the first of a series of three definitions of the account-name= argument. The :goto slot points to the definition of the affiliation= argument. This means that the first definition of account-name= is the same as the definition of affiliation=. 

Version 2002.2.3 of the IF specifications contains 576 definitions for 390 distinct arguments; 215 of them are top-level arguments.

2.1.3. Value specification file

The value specification file contains definitions for the value groups that are referred to in the argument specification file and in the value specification file itself. Here is an example of a value group definition:

COMMENT: 

     units measuring 3-dimensional space

DEF: *3d-units*

cubic-centimeter cubic-decimeter cubic-foot cubic-kilometer cubic-meter cubic-mile cubic-millimeter cubic-unit cubic-yard 
A group definition can recursively point to other group definitions. See for instance:

COMMENT: 

    places or events that you can gain admission to

DEF: *admission-objects*

    *attractions* *events* *facilities* 

The *admission-objects* value group is used in the two definitions of the admission-object= argument. The *attractions* group, besides being used in the definition of *admission-objects*, is also pointed to in the two definitions of the attraction-spec= argument. Similar considerations hold for the *events* and *facilities* groups. Thus, the use of group values makes the IF much more concise and easy to handle. This is the primary motivation for the use of group values. To a certain extent the set of IF group definitions can look like a concept hierarchy, where atomic values are instances and value groups are concepts. This is only partially true, and, even if some language engines use value groups as they were concept definitions, it should be kept in mind that the primary motivation for the introduction of group values is a practical one, that is factorizing definitions so that group of values which occur in different argument definitions are not enumerated again and again.

The values are represented as words or compound words with “_” or “-”.   Some values are based on Princeton’s WordNet
.  We use WordNet synset entries (e.g., set of synonyms) for ease of disambiguation and for specifying exact definitions. The IF values for nearly all actions are represented in this way. For example, the IF value e-drink-1 represents the synset and meaning that corresponds to the verb drink and specifically the first WordNet lexical entry for drink.  This entry is then represented in IF form as e- (for event), drink, -1 (first lexical meaning). Since this is the first entry in the synset list for the meaning “take in liquids”, we use e-drink-1 instead of the alternative e-imbibe-3.  e-drink-2 is the value that represents the meaning of consume alcohol.
WordNet  data for drink:

-------------------------------------

g(200795711,'(take in liquids)').

s(200795711,1,'drink',v,1,1).

s(200795711,2,'imbibe',v,3,0).

-------------------------------------

g(200796419,'(consume alcohol; "We were up drinking all night")').

s(200796419,1,'drink',v,2,1).

s(200796419,2,'booze',v,1,0).

s(200796419,3,'fuddle',v,2,0).

The IF values include some values for attributes and objects from WordNet as well.  In these cases, a- and o- are used as prefixes for WordNet values based on adjective and noun entries respectively.

In addition, there is a specific convention for representing proper names.  We use the prefix name- on any proper name: name-pittsburgh, name-rome, name-alex, name-trento, name-hilton,  etc…

Version 2002.2.3 of the IF specification contains definitions for 308 value groups. The total number of legal values is 9,367.

2.1.4. IF Domains

The IF has recently come to include two very different domains; Tourism and Medical. To handle this diversification, a mechanism has been set up in order to distinguish the parts of IF which are cross-domain and the ones that are domain-specific. The identification of the domain-independent section of the IF will greatly improve the portability of the IF to other domains. There are currently 4 DA speech-act and concept definitions, 53 argument definitions and 72 value group definitions which have been added and defined specifically for the medical domain. 

2.1.5. Availability

The IF specifications are available on the web at the following address:

http://www.is.cs.cmu.edu/nespole/db/specification.html
There are separate specification files for Travel and Medical.

2.1.6. A Note on the Intended Use of the IF Specification

The IF specification is not intended to provide semantic restrictions on slot fillers.  In our research we have found that semantic restrictions are often violated because of metonymy or just because of limitations of the development data.  Allowable values and sub-arguments are grouped into classes for convenient formulation of the IF specification document.  However, the classes are not fine-grained enough to provide semantic restrictions.  For example, the IF specification may allow beds to have a language (in addition to size, quantity, etc.).

2.2. C-STAR and NESPOLE! Databases

The NESPOLE! database contains around 5000 sentences in English, Italian, and German that are tagged with IF.  Although the IF is specific to the NESPOLE! project, the database is a valuable resource that can be used as a research tool in many areas of language technologies.  The speech act tags are compatible with many standard speech act coding schemes such as DAMSL, MATE, and the Johns Hopkins Workshop 97 Switchboard coding scheme.  Tags of named entities and temporal expressions are useful for many HLT applications such as question answering.

Following is a description of the format of the database.  Each dialogue is divided into utterances and semantic dialogue units or SDUs (roughly corresponding to sentences).  The dialogue, utterance, and SDU numbers are used as identifiers of the database entries.  Since sentences may be entered in their original languages (from data that was recorded and transcribed for the project), or in translation from another language, the database includes the identifiers olang and lang.  In the example below, the identifier is 61.2.3 (dialogue 61, utterance 2, SDU 3).  The original language is Italian.  The provider (PRV) is IRST.  The second line in this database entry includes an English translation of the original sentence (olang ITA  lang ENG), also provided by IRST.  The third line contains the IF for the sentence.  The fourth line and subsequent lines provide comments. 

d.u.sdu  olang X lang Y Prv Z   sdu in language Y on one line

d.u.sdu  olang X lang Z Prv Z   sdu in language Z on one line

d.u.sdu  IF Prv Z  IF on-one-line

d.u.sdu  comments:  your comments

d.u.sdu  comments:  go here

61.2.3 olang ITA lang ITA  Prv IRST “Telefono per prenotare delle stanze per quattro colleghi”

61.2.3 olang ITA lang ENG  Prv IRST “I am calling to book some rooms for four colleagues”

61.2.3 

   IF Prv IRST c:request-action+reservation+room (room-spec=(room, quantity=some), for-whom=(colleague, quantity=4)) 

61.2.3 comments: dial-oo5-spkB-roca0-02-3

2.3. IF Discussion Tools

Two tools are available for discussions on the definition and the practical usage of the Interchange Format. These are a mailing list, whose address is irf@itc.it, and a web discussion group, whose address is http://peace.is.cs.cmu.edu/ISL/get/if.html. ## should we take this out, given the state of the discussion board? –kay The discussion group turned out to be a highly valuable tool for working as a group work located in separate parts of the world.  The working relationship is necessary for the development of the IF. 

2.4. IF Checker

The IF Checker is a web-based tool that checks whether a certain IF representation is compliant with the latest IF specifications. The input to the checker can be a list of IF representations (each IF on a line) or a file in the NESPOLE! database format. In the latter case, the checker will select all the lines of the database containing an IF representation, and check if they are compliant with the specifications. The output of the IF checker is an html page, containing for each input IF a table with the following structure: 

[Sentence Id]

[IF Representation]

[Italian or Errors]

Suppose that the input of the IF checker is the following list of two IFs:

a:request-information+disposition+service (disposition=interest, service=(service, quantity=plural, identifiability=question))

c:request-information+obligation+reservation+room (obligation=required, who=i, time=(time-relation=before, time-distance=question), room-spec=(double, identifiability=no))

Then the output of the checker will be the following two tables:

[1.]
	debug:a:request-information+disposition+service

(disposition=interest, service=(service, quantity=plural, identifiability=question)) ]

	D: {Che tipo di servizi le interessa?} 


[2.]

	debug:c:request-information+obligation+reservation+room

(obligation=required, who=i, time=(time-relation=before, time-distance=question), room-spec=(double, identifiability=no))

	D: {Errors:

       double is not licensed by (room-spec=).

       Use double_room instead. }


The first IF is specification-compliant, so it is reported as is, and an Italian translation of the IF is provided (this is motivated by the fact that the IF checker is incorporated in the XIG IF-to-Italian generator). The second IF contains an error, which is highlighted in the reported IF (bold here, in red on the html page). Also, the second table describes the error instead of providing a translation of the IF. In this case, the error is due to the fact that the value double is not a legal value of the room-spec= argument. In a limited number of cases, as in this one, the IF checker can also provide a tip on a how to fix the error (double_room instead of double).

The IF checker can detect the following classes of errors, described by the template that is associated with them (in actual error messages angular brackets are substituted by the actual IF elements):

· Syntax error: could not parse: <non-parsed IF>

· Syntax error: extra parenthesis <offending parenthesis>

· Syntax error: missing parenthesis around complex value <complex value>

· <IF primitive in concept position> is not a legal concept

· <IF primitive in arg. name position> is not a legal argument

· <IF primitive in value position> is not a legal value

· <IF concept + IF concept> is not a legal continuation

· <IF primitive in top arg. position> is not licenced by any concept in the DA

· <IF primitive in sub-arg. position> is not licensed by <IF arg.>

· <IF primitive in value position> is not licensed by <IF arg.>
The first three messages refer to syntax well-formedness errors. The following three messages refer to unknown symbols. The third group of messages refers to violations of constraints on the occurrence of certain combinations of concept/concept, concept/argument, argument/sub-argument, or argument/value.

The IRF checker is available on-line at the following address:

http://tcc.itc.it/projects/xig/xig-on-line.html

2.5. IF Test Suite

The IF test suite was created with two goals. The first goal is to provide a list of IFs, which are representative of the expressive possibilities of the Interchange Format. Such a list can be used for didactic purposes, for instance training IF annotators. The second goal is to provide a test suite for rule-based linguistic engines. Each example is chosen manually and annotated with the following pieces of information

· numeric identifier

· section

· one or more classification tags

· original language SDU

· translation into other languages (at least in English if the original language is not English)

· IF representation

· source of the example

· date of inclusion in the test suite

· comment

Let us look at some of these annotations in more detail.

2.5.1. Section

Each example is assigned to one section. The sections can refer to cross-domain aspects, or to domain specific concepts. Here are the cross-domain sections available in the latest version of the test suite.

· Introducing

· Greetings

· Conventional speech acts

· Complex and multiple values

· Questions

· Attitudes

· Temporal expressions

· Copular Sentences

· Postverbal subjects

· Fragments

· Quantities

· Quantifiers

· Argument <who=>

· Distances

· Negation

· Rhetorical relations

· Illegal IF

· Dialog level

· Underspecified IF

· Factuality

· Tense

· Pronouns

· Relative pronouns

Sections related to tourism:

· Information request

· Travel Party

· Activities

· Age

· Prices

· Suggestions

· Multimodality

· Packages

· Telephone

· Offer information

· Weather

· Hotel reservations

· Trips

Sections related to medical domain:

· MED: symptoms

· MED: health

· MED: miscellaneous

· MED: medication

2.5.2. Classification Tag

Classification tags allow for further classification of each example in these additional classes: 

activities, affiliation, age, agreement, attitudes,

complex_lexical_units, complex_values, conventional_speech_acts,

copular_sentences, dialog_level, distances, e-time, existence,

factuality, feature, focalizer, fragments, frequency, greetings,

health, hotel_reservations, illegal_if, information_requests,

intensity, introduce-self, medical_misc, multimodality,

multiple_values, negation, offer_info, packages, party, phase,

post_verbal_subject, prices, pronouns, quantifiers, quantities,

question, relativ_pro, rhetorical_rels, rooms, suggestions,

symptoms, telephone, temporal_expressions, tense, trips,

underspecified_if, vacation, weather, who 

Some of the classification tags refer to the same topics as the sections. This means that an example can be assigned to one section, but can also be connected to the topics of other sections through the classification tags. 

2.5.3. Example Source

In this annotation, the source of the example is reported. The possible values are:

italian_nespole_corpus (23)

english_nespole_corpus (9)

english_analyzer (1)

italian_analyzer (3)

english_medical_corpus (9)

made-up (122)

Some examples are taken from the NESPOLE! corpora. This means that the IF representation has been manually produced. Other examples are output from an analyzer meaning that the IF has been automatically produced. These kinds of examples are useful to test generators on the actual output of the analysis chain. A third group of examples was made up to exemplify certain specific phenomena. The number between parentheses indicates the number of examples for each source type.

2.5.4. The Web Interface to the Test Suite.

The test suite is available on the web, and is provided with an interface that allows a user to select the examples in various ways. The user can choose any combination of the following selection criteria:

· Section

· Classification tag

· Speech act in the IF

· Concept in the IF

· Argument in the IF

· Value in the IF

For example, the user could select the examples that belong to the section "Temporal expressions" and in which the IF contains the concept  +disposition.  

For each selected example the web interface presents a table like the following: 

0.4.1
Temporal expressions : [temporal_expressions, vacation]

	ORIG

	Vorrei fare una vacanza in settembre

	TRAN

	I would like to go on vacation in September

	IF

	c:give-information+disposition+trip 

     (disposition=desire, visit-spec=vacation,time=(month=9))

	FROM

	made-up

	COMM
 
	ep, jan-2001:

	ERRORS
	

	XIG

	Vorrei fare una vacanza in settembre.

	RULES

	mod(desi), v(trip), dadjs(time_mont)


The name of the section and the concept (+disposition) that have been used as selection criteria are presented in bold. Besides the information that has been illustrated above, the table also reports the output of the latest version of the XIG generator from the IF of the example, and the names of the rules that have been used in generation.

2.5.5. Availability

The Test Suite is available on the web at the following address:

http://tcc.itc.it/projects/xig/xig-ts.html

2.6. Emacs IF-mode

The Emacs IF-mode allows a user to navigate the files containing the IF specifications. For instance one can jump from the name of an argument contained in an IF representation used to annotate an SDU to its definition in the argument specification file. The Emacs IF-mode can also be used to automatically generate the annotation templates for the NESPOLE! database.

2.7. The IF Navigation Tool

This is a web-based tool that collects all available information about any IF primitive. For instance here is the information provided about the +view primitive:

IF specs version: 2002.2.3 (December 9, 2002)

view is a: concept, argument

view is a concept with

continuations= $bottom$, +accommodation, +activity, +admission, +airport, +arrival, +attraction, +body-object, +body-stat, +concept, +currency, +departure, +directions, +equipment, +event, +facility, +information-object, +meal, +medical-object, +medicine, +meeting, +object, +package, +person, +price, +price-difference, +price-fluctuation, +restaurant, +room, +seat, +service, +stay, +tour, +transportation, +trip, +vehicle 

arguments=<accompanied-by=>, <action-location=>, <action-time=>, <among-whom=>, <aspect=>, <destination=>, <distance=>, <duration=>, <for-whom=>, <frequency=>, <instrument=>, <location=>, <manner=>, <object-location=>, <object-time=>, <origin=>, <phase=>, <size=>, <speed=>, <time=>, <to-whom=>, <via=>, <view=>, <what=>, <who=>, <with-whom=>, <with=>


view is an argument with

licensed-by= +view

super-arguments=
sub-arguments=
values= cognitive, physical

The IF navigator is available at the following address:

http://tcc.itc.it/projects/xig/if-nav.html

3. Linguistic Coverage of the IF TC \l1 "
This section lists various linguistic phenomena (coordination, relative clauses, etc.) and describes (1) how they are represented in the IF, and (2) the extent to which they are covered in the IF. The last subsection in this section provides the complete list of speech acts developed for Nespole!.
3.1. NEGATION TC \l3 "
The scope of negation is treated with a combination of IF elements, namely a speech-act prefix (negate-), a concept (+negation), and an argument (polarity=). These elements cover negation of speech acts, negation of attitudes or main-predications, and negation within focus concepts. Linguistic coverage extends to the negation of verbs, nouns, adjectives, and adverbs. Essentially, it is possible to negate any linguistic element that can be represented by an element of the IF.
Use negate- preceding an entire DA to indicate negation of the speech act.

Add +negation to the DA immediately following the speech act, in order to indicate the presence of negation in a continuation concept that occupies either the attitude slot or the main-predication slot.
The concept +negation licenses the polarity= argument. Use polarity=negative to specify which concept is being negated. If polarity= occurs at the top level, it refers to the main-predication. Otherwise, polarity=negative appears as a sub-argument of the argument corresponding to the negated concept.
If there is no +negation in the DA, it is understood that polarity=positive. If the DA contains +negation, polarity=negative is not the default; the absence of polarity= means underspecification. (This may change to polarity=unspecified.)
Examples
negation of the speech act

I haven't heard.
c:negate-dialog-hear (who=i, e-time=previous)
negation in main-predication

I did not understand the last sentence.
c:give-information+negation+understand+information-object (who=i,

e-time=previous, polarity=negative, info=object=(sentence,

order-ref=final, identifiability=yes)) 
negation in attitude concept

I don't know if it is all right.
a:give-information+negation+knowledge+feature+object

(knowledge=(who=i, polarity=negative), object-spec=pronoun,

feature=(modifier=acceptable)) 
negation in pred-participant concept

There is no downhill skiing?
c:request-information+existence+activity

(activity-spec=(polarity=negative, downhill_skiing)) 

both forms of negation in one DA

I don't promise I will not come.
c:negate-promise+negation+arrival (who=i, polarity=negative)
3.2. MODAL CONCEPTS TC \l3 "
The modal concepts +disposition, +eventuality, +eventuality, +feasibility, +knowledge, and +obligation represent verbs or phrases that can take complements or subordinate clauses. The modal concepts usually appear in the attitude slot of a domain action, followed by a concept in the main-predication slot. However, these concepts can also appear without continuations, in which case they are considered to be the main-predication of the DA.
3.2.1. +disposition

Used to indicate how one feels about something. Values include acceptance, bother, desire, dislike, enthusiasm, expectation, indifferent, intention, interest, like, need, preference, question, ready, and try.
Examples

May depend on whether the speaker is client or agent.

I'm looking for a winter package starting December twelfth.
c:give-information+disposition+package (disposition=(interest, who=i), ...)
versus
a:give-information+search+package
question

How do you feel about skiing?
a:request-information+disposition+activity (disposition=(question, who=you), activity-spec=skiing) 
acceptance

Do you take credit cards?
c:request-information+disposition+object (disposition=(acceptance,

who=you), object-spec=(credit_card, quantity=plural)) 

bother
What's bothering you?
a:request-information+disposition+object (object-spec=question,

disposition=(who=you, bother)) 

desire

I would like to stay in a hotel .
c:give-information+disposition+stay (disposition=(who=i, desire),

location=(hotel, identifiability=no)) 

dislike

I hate mushroom picking.
c:give-information+disposition+activity (activity-spec=mushroom_picking,  disposition=(who=i, dislike)) 

enthusiasm

I'm can’t wait to see the lake .
a:give-information+disposition+view+attraction (who=i, disposition=enthusiasm, attraction-spec=(lake, identifiability=yes)) 
expectation

I'm waiting to see the circle .
a:give-information+disposition+view+object (who=i, disposition=expectation, object-spec=(circle, identifiability=yes)) 
indifferent

But it wouldn't matter.
c:give-information+disposition+concept (contrastive=discourse, disposition=indifferent) 

intention

When do you plan on arriving in Pittsburgh?
a:request-information+disposition+arrival (time=question,

destination=name-pittsburgh, disposition=(who=you, intention)) 
interest

I'm interested in a summer vacation .
c:give-information+disposition+trip (visit-spec=(summer_vacation,

identifiability=no), disposition=(who=i, interest)) 

like

My wife and I like to ski.
c:give-information+disposition+activity (disposition=(like, who=(operator=conjunct, [(whose=i, spouse, sex=female),

i])), activity-spec=skiiing) 

need - refers to lacking something (Italian: bisogno)

I need a hotel there.
c:give-information+disposition+accommodation (accommodation-spec=(hotel, identifiability=no), location=there, disposition=(who=i, need)) 
preference

I would prefer quite a lot of snow.
c:give-information+disposition+object (disposition=(preference, who=i), object-spec=(snow, quantity=(much, intensity=intense))) 
ready

I'm not ready to make one yet. 

c:give-information+negation+disposition+action (disposition=(ready,
who=i, polarity=negative)) 
try

I'll try to speak more clearly.
c:give-information+disposition+action (action=e-speak-3, disposition=(try, who=i, e-time=following), manner=(clear, degree=more)) 
3.2.2. +eventuality

Used to indicate the likelihood that some event may occur. Values include definite, indefinite, possible, impossible, probable, and improbable.
Examples



Note: when confidence is subjective, represent the experiencer.

definite

I'm sure that they will arrive tomorrow.
c:give-information+eventuality+arrival (eventuality=(definite, experiencer=i), who=they, e-time=following, time=(relative-time=tomorrow))

indefinite

Or maybe...
c:give-information+eventuality+concept (eventuality=indefinite, disjunction=discourse) 
possible

It is possible I may be arriving earlier.
c:give-information+eventuality+arrival (eventuality=possible, who=i, time=(relative-time=earlier))
impossible

It is impossible for you to arrive earlier.
a:give-information+eventuality+arrival (eventuality=impossible, who=you, time=(relative-time=earlier))
probable

But I think that there is no problem .
a:give-information+negation+eventuality+existence+object (polarity=negative, eventuality=(probable, experiencer=i), contrastive=discourse, experiencer=i, object-spec=problem)
improbable

It is unlikely that there is a problem.
a:give-information+eventuality+existence+object (eventuality=improbable, object-spec=(problem, identifiability=no))
3.2.3. +evidentiality

Used to indicate that something is known indirectly, through perception. Values include communication, notice, hear, perceive, and conclude. Compare to: +knowledge, used to indicate that something is known directly.
The source of the knowledge is given by the values of evidentiality=, unless it is underspecified, as in the first example. 
Examples
Apparently there are many castles.
c:give-information+evidentiality+existence+attraction 

(attraction-spec=(castle, quantity=many))

hear
I heard there are many castles.
c:give-information+evidentiality+existence+attraction (evidentiality=(hear, who=i), attraction-spec=(castle, quantity=many))
notice
I noticed there is a winter package available.
c:give-information+evidentiality+existence+package

(evidentiality=(notice, who=i), package-spec=(winter_package,
identifiability=no)) 
communication

I've been told I must leave before ten.
c:give-information+evidentiality+obligation+departure (evidentiality=(communication, who=i), ...) 
perceive

But now it looks good.
c:give-information+evidentiality+feature+object (contrastive=discourse, time=(relative-time=now), feature=(modifier=good), evidentiality=perceive) 
conclude

I gather there is a winter package available.
c:give-information+evidentiality+existence+package (evidentiality=(conclude, who=i), package-spec=(winter_package, identifiability=no)) 

question

How do you know?
a:request-information+evidentiality (evidentiality=(question, who=you))
3.2.4. +feasibility

Used to indicate that one is capable of some action. Values include feasible and infeasible. Compare to +eventuality, used to indicate the likelihood that some event may occur.
Note: use infeasible only when a token meaning infeasible appears in the input, otherwise use +negation in the DA and the polarity= sub-argument under feasibility= to represent that something is not feasible. 
Examples

You can rent skis at the resort.
a:give-information+feasibility+rent+equipment (feasibility=feasible)

You can reserve the car in Trentino.

a:give-information+feasibility+reservation+vehicle (feasibility=feasible)
3.2.5. +knowledge

Used to indicate that something is known directly. Compare to +evidentiality, used to indicate that something is known indirectly, through perception.
Examples
I didn't know that Trento has lakes.
c:give-information+negation+knowledge+contain+attraction (knowledge=(who=i, polarity=negative), contain=(lake, quantity=plural), attraction-spec=name-trento) 
I know the location of the hotel.
c:give-information+knowledge+object (knowledge=(who=i), object-spec=(location, identifiability=yes, specifier=hotel)) 
For now, there is no distinction between knowing a fact and being familiar with an object.

I know Trento.
c:give-information+knowledge+object (knowledge=(who=i), object-spec=name-trento)
3.2.6. +obligation

Used to indicate requirement/duty or permission. Values include required and  permitted.
Examples

You must make a reservation. 
a:give-information+obligation+reservation (obligation=required)

You may cancel any time.
a:give-information+obligation+cancellation (obligation=permitted)

Use of who= argument with obligation=
We require that you... 
(obligation=(who=we, required), who=you)
3.3. FRAGMENTS TC \l3 "
The current interlingua covers both semantic and syntactic fragments in which a full DA cannot be determined unambiguously. This is most often the case when utterances are interrupted or when answers are given without using a complete sentence. 
Fragments are represented at the concept level of the DA with +concept. +concept has no concept continuations; it always appears at the end of the DA in the IF tag. 
In the current approach, +concept can occur in the following cases, which will be explained in more detail further below. Examples are given at the end of this section.
As a continuation of a speech act

+concept is a legal continuation for the speech acts give-information and request-information.  +concept can also follow the speech acts accept, suggest, request-suggestion, and introduce-topic.  In both these cases, +concept fills the main-predication slot of the DA, to replace a missing main-predication.
As a continuation of another concept

+concept can follow any of the attitude concepts, e.g. +disposition, +obligation, or +feasibility. Here again it occupies the main-predication slot, in absence of another main-predication.  It can also follow any of the action-like concepts, e.g. +rent, +search, +view, etc. In this case, +concept fills the pred-participant slot of the DA.
+concept following give-information and request-information
The DA give-information+concept represents the most common occurrence of +concept. When following the speech acts give-information or request-information directly, +concept implies that the SDU is truly fragmentary in the sense that no propositional structure is present. Typically, this is indicated by the absence of any kind of verb form.

If a specific set of arguments can be read from the fragmentary input, that set is used at the top level. This normally means that, if there is a top-level argument that captures the SDU or part of the SDU, that argument will be used. Consequently, +concept licenses all object-like arguments (accommodation-spec=, object-spec=, etc.) and all adjunct arguments (location=, manner=, etc.).
In cases where the appropriate top-level argument cannot be derived with certainty, the argument concept-spec=, which is only licensed by +concept, is used. concept-spec= licenses the same sub-arguments as the object-like arguments do; it is commonly used for adjectival phrases.
See Examples (1) below.
+concept following other speech acts
In the case of speech acts like accept, suggest, request-suggestion, and introduce-topic, a verb form may be present for the speech act itself, but the rest of the SDU is missing or fragmentary.

See Examples (2) below.

+concept following attitude concepts

When +concept follows an attitude concept, the SDU normally has a subject-verb structure and propositional content, and in that respect is different from the occurrences of fragments listed
above. However, if there is no other main-predication, but there are arguments present that need to be licensed, these will be licensed via +concept. This occurs predominantly in verb-final languages, e.g. German, if the utterance is interrupted before the sentence-final

verb carrying the main-predication is uttered.

See Examples (3) below.
+concept following action concepts

In the case of a fragmentary SDU with an action-like concept, +concept can be used to follow the action concept to indicate the fragmentary nature of the SDU; if the action concept does not require a continuation concept, +concept is optional. These two options are also useful because there may be differences between languages in these cases as to what is considered to be fragmentary and what is not.

See Examples (4) below.
NB: When not to use +concept
Some SDUs may look like fragments, but they are actually not tagged as such. This is most often case when the factuality= argument applies. factuality=unspecified is used instead of +concept if a verb, but no subject-predicate structure, is present.
These cases are limited to SDUs that have +action in their annotation. Consequently, action= is not licensed by +concept, as these cases are viewed as propositions whose factuality cannot be determined and so are tagged with +action and factuality=unspecified, rather than as fragments. Refer to the section on factuality for more information.
See Examples (5) below.
Examples

(1) +concept following give-information and request-information
Hotel Bellavista
c:give-information+concept (accommodation-spec=name-bellavista_hotel)
The child
c:give-information+concept (person-spec=(child, identifiability=yes))
In the mountains?
c:request-information+concept (location=(mountain, identifiability=yes, quantity=plural))
Directly
c:give-information+concept (manner=direct)
And the guide
c:give-information+concept (conjunction=discourse, person-spec=(guide, identifiability=yes))
Red
c:give-information+concept (concept-spec=(color=red))
Very interesting
c:give-information+concept (concept-spec=(modifier=(interesting, intensity=intense)))
(2) +concept following other speech acts

You should
a:suggest+concept (who=you)
What should I
c:request-suggestion+concept (who=i)
Now let us talk about
c:introduce-topic+concept (time=(relative-time=now))
(3) +concept following attitude concepts

Consider:

Ich will in Val di Fiemme <interrupted>

I want in Val di Fiemme
c:give-information+disposition+concept (disposition=(desire, who=i), location=name-val_di_fiemme) 
Ich will in Val di Fiemme Ski laufen

I want to ski in Val di Fiemme
c:give-information+disposition+action (disposition=(desire, who=i), action=e-ski-1, location=name-val_di_fiemme) 
In the first example, the location= argument can only be licensed through +concept, as the final verb that would license it is cut off. The second example shows a possible uninterrupted version of the same SDU; here, location= is licensed by +action. 
(4) +concept following action-like concepts

I will send
a:give-information+send (who=i, e-time=following)
or

a:give-information+send+concept (who=i, e-time=following)
(5) When not to use +concept
Give you information
a:give-information+action+object (action=e-give-1, to-whom=you, 

info-object=information, factuality=unspecified) 

3.4. Coordination TC \l3 "
The IF covers several kinds of coordination: coordination of sentences, verb phrases, noun phrases, prepositional phrases, and adjective phrases.  The ways in which these are represented
differ depending on the types of phrases.  Coordinate sentences and verb phrases are represented with several rhetorical relations and noun phrases, adjective phrases, and prepositional phrases are represented as types of sets.

3.4.1. Coordination of Sentences

Sentential and verb phrase level coordinate structures are represented as separate SDUs with full IF representations.  The conjunctive, disjunctive or contrastive relationship between the two SDUs is indicated with a rhetorical relation argument placed in the second SDU as shown below. Refer to the section on rhetorical relations for more information.
Example 1 shows two coordinate sentences with their full IF representations.  The argument-value pair conjunction=discourse appears in the IF for the second sentence.  Example 2 shows two coordinate verb phrases with conjunction=discourse appearing in the second IF.
Note that the second verb phrase in Example 2 does not contain any information from the subject/agent nor any information from the disposition of the first conjunct. In addition, the second IF contains factuality=unspecified (see section on factuality) to represent the non-finiteness of the second verb phrase.

Example 1
I want to go to France and I would prefer to leave today.
c:give-information+disposition+trip (destination=name-france, disposition=(who=i, desire)) 

c:give-information+disposition+departure (conjunction=discourse, time=(relative-time=today), disposition=(who=i, preference)) 
Example 2
I want to leave Pittsburgh at 2 and return from Rome at 5.
c:give-information+disposition+departure (conjunction=discourse, origin=name-pittsburgh, disposition=(who=i, desire), time=(clock=(hours=2))) 

c:give-information+trip (conjunction=discourse, factuality=unspecified, trip-spec=return, origin=name-rome, time=(clock=(hours=5))) 
There are several rhetorical relations that cover the IF representations for coordinate sentences and verb phrases: conjunction= for sentences with and, disjunction= for sentences with or, and contrastive= for sentences with however.  In addition, one of the values of the argument rhetorical= is contrastive for non-nucleus sentences with but. 
3.4.2. Coordination with sets

Coordination of NPs, APs and PPs can be represented as types of sets (see the section on sets).  We use []s to mark sets of semantic values in the IF and the argument operator= to indicate the type of set.  Sets can be ordered or unordered. Ordered sets are used for representing coordinate structures: conjunctive sets, disjunctive sets, simple ordered sets, and contrastive sets.  
The examples below show several arguments with sets used to represent the coordinated elements.
Conjunctive set

I like festivals and plays.
c:give-information+disposition+event (... event-spec=(operator=conjunct, [(festival, quantity=plural), (play, quantity=plural)])) 
I prefer red and blue cars.
c:give-information+disposition+vehicle (... vehicle-spec=(car, quantity=plural, color=(operator=conjunct, [red, blue]))) 
Disjunctive set

I prefer hotels or cabins.
c:give-information+disposition+accommodation (... accommodation-spec=(operator=disjunct, [(hotel, quantity=plural), (cabin, quantity=plural)])) 
Simple ordered set

I want to go to Rome, Milan, Venice.
c:give-information+disposition+trip (... destination=(operator=olist, [name-rome, name-milan, name-venice])) 

Contrastive set

I like hotels but not cabins.
c:give-information+disposition+accommodation (... accommodation-spec= (operator=contrast, [(hotel, quantity=plural), (polarity=negative, cabin, quantity=plural)])) 
As shown above, the IF provides a representation for coordinating a set of elements that belong to the same semantic argument.  Types of hotels use accommodation-spec=, types of transportation use transportation-spec=, types of events use event-spec=, types of vehicles use vehicle-spec=, etc.
In order to make a coordinate set of dissimilar semantic elements, you must use a more general argument that licenses the semantic values for each element. This general argument is usually object-spec=. Examples 3 and 4 show the domain-specific representations for the event type festivals and the accommodation type hotels.  Example 5 illustrates the use of the general or domain-independent concept +object and its argument object-spec= for representing the coordination of festivals and hotels.
Example 3
I am interested in festivals.
c:give-information+disposition+event (... event-spec=(festival, quantity=plural)) 
Example 4
I am interested in hotels.
c:give-information+disposition+accommodation (... accommodation-spec=(hotel, quantity=plural)) 
Example 5
I am interested in hotels and festivals.
c:give-information+disposition+object (... object-spec=(operator=conjunct, [(hotel, quantity=plural),

(festival, quantity=plural)])) 
The general rule for determining which focus concept to use is to choose the most domain-specific DA concept and argument that licenses all of the semantic values needed to represent the meaning of the SDU. Given this and the fact that the IF specification indicates that +object is the only focus concept whose argument object-spec= licenses the different semantic values in Example 5, the elements can only be represented as a set under the argument object-spec=.
Footnote: There are cases where values licensed by event-spec= are also licensed by the attraction-spec= argument (e.g., festival). In this case, coordinating an attraction (e.g., museum) and an event/attraction value could be represented under the attraction-spec= argument since it is more domain specific than object-spec= yet general enough to license both semantic values (e.g., festival and museum: attraction-spec=(operator=conjunct,
[festival, museum])).
3.4.3. Non-Constituent Coordination

Presently, non-constituent coordination is not optimally represented. The sentence below illustrates that the coordinated elements must be represented as a full SDU followed by an SDU fragment containing a rhetorical relation.
The flight arrives at 6pm in Rome and at 7pm in Milan.

The flight arrives at 6pm in Rome.
a:give-information+arrival+transportation (transportation-spec=(flight, identifiability=yes), time=(clock=(hours=6, am-pm=pm)), location=(name-rome)) 
And at 7pm in Milan.
a:give-information+concept (conjunction=discourse, time=(clock=(hours=7, am-pm=pm)), location=(name-milan)) 
3.5. Identifiability


 TC \l3 "
Identifiability= is the sub-argument that is used to represent the possibility to uniquely identify a referent in a context. Firstly, the context can be given by what has been previously said in the conversation. So, the first time a client asks for an hotel, the hotel is not identifiable, but if he/she refers back to the same hotel that was previously referred to in the conversation, then the hotel is identifiable in the discourse context. Secondly, the context can be given by the shared knowledge of the speakers. For instance, it is common knowledge that a small town has only one railway station, thus in the sentence Is it far from the station? the station is uniquely identifiable even if it was not previously mentioned in the discourse. Finally, the context can be given by the spatial environment of the speakers. If the agent says Can you see the map? the map is uniquely identifiable in the client's spatial environment, which includes  the screen of the computer.
In principle, only two values should be legal for the identifiability= attribute. The yes value should be used to correspond to objects that are identifiable, while the no value should be used for not identifiable objects. However, in practice this attribute is used also to represent additional information related to the identifiability of objects. More specifically, the attribute is also used to represent the fact that an identifiable object is close to or far from one of the speakers. It is used to represent which-object kind of sentences as well. A more detailed illustration of the usage of the various values of identifiability= is given below.
3.5.1. identifiability=yes
Used to indicate an identifiable object.

I would like to reserve the hotel.
c:give-information+disposition+reservation+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=yes))
In this example the client is referring to a specific hotel, already mentioned in the conversation.
3.5.2. identifiability=no
Used to indicate an object that is not uniquely identifiable in the context. 

I would like to reserve a hotel.
c:give-information+disposition+reservation+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=no))
In this case hotel is mentioned here for the first time. The speaker is not referring to any specific hotel.
3.5.3. identifiability=distant
Used to indicate something that is near to the hearer and far from the speaker. In English this concept is usually expressed by the word that.
I would like to reserve that hotel.
c:give-information+disposition+reservation+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=distant))
Near and far are not necessarily meant in spatial sense. It simply could be interpreted in relation to what has been mentioned.  For example, if a person has mentioned a hotel, e.g. describing it, the other one can refer to it using a distant demonstrative:
agent: 
There is a four-star hotel in Cavalese, called the Belvedere Hotel, with half-board accommodation and parking.
client: 
Yes, okay. I would like to reserve that hotel.
3.5.4. identifiability=non-distant
Used to indicate something that is far from the hearer and near to the speaker. In English this concept is usually expressed by the word this.
I would like to reserve this hotel.
c:give-information+disposition+reservation+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=non-distant))
Again, near and far are not necessarily meant in spatial sense. For example, the client could have mentioned the hotel (I would like a four-star hotel) and then referred to it (I would like to reserve this hotel).
NB: As the examples above show, when the English words this and that are not used in the spatial context but in the discourse context for referring to a discourse referent, the distinction between distant and non-distant is somehow blurred. Moreover, a discourse referent can be referred to by different languages as either distant or non-distant in the same discourse context. For this reason the usage of distant/non-distant in the discourse context tends to be superficial, that is distant simply means the usage of the word that or its equivalent in other languages, and non-distant means the use of the word this or its equivalent.
3.5.5. identifiability=far-distant
A demonstrative that is similar to the distant one, but the referred object is far from both speakers.

I would like to reserve  that hotel (way over there).
c:give-information+disposition+reservation+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=far-distant))
Note that not all languages include the far-distant demonstrative. It is common, for example, in Spanish (aquel) and in Japanese (ano). But other languages (e.g., English, German and Italian) do not have such a demonstrative. 
3.5.6 identifiability=question
Used to express a which type of question referring to an object.

Which room?  

a:request-information+concept (accommodation-spec=(hotel, identifiability=question))
3.6. RELATIVE CLAUSES TC \l3 "
A relative clause is a dependent clause containing a verb that modifies a noun phrase in the main clause; in most cases, the relative clause contains a relative pronoun that establishes the connection with the antecedent. Some examples, with the relative clause enclosed in *...*, are:
the man *who I know*

the man *who knows me*

the man *whose mother knows me*

the man *I know*

the time *that/when/- you gave me a present*

the place *where we met*
The current version of the IF covers most relative clauses, but there are differences in the IF representation for different types, as well as in the degree to which their meaning is captured satisfactorily.
In the IF, the relative pronoun is represented as the value relative of an argument representing the function of the pronoun in the dependent clause. Most arguments allow relative as one of their values.
In most cases, relative clauses are separate and have their own IF tag. We cannot currently link the relative clause to the thing it refers to. The relative clause is treated as a separate SDU, regardless of its position with respect to the main clause (see Examples (1)).
There are a few specific exceptions to this segmentation rule. If the relative pronoun functions as the subject of the relative clause and the relative clause is an expression that can be attached directly to the antecedent in the main clause, the relative clause is not annotated as a separate SDU; rather, its content appears underneath the argument covering the antecedent, in the form of sub-arguments. This is generally the case if the predication of the relative clause is a locative or temporal expression or something similar and can be captured in an adjunct argument such as location=, time= or duration= (see Examples (2)).
An immediate consequence of putting an SDU boundary between the main and the relative clause is that, from looking at the relative clause SDU alone, it may not always be clear what kind of entity the relative pronoun is referring to. If it can be determined from the relative clause content or the relative pronoun itself (NOT from the surrounding SDUs), the most specific argument will be used to carry the relative value. If not, object-spec=relative is used as the most general option. The latter happens in the majority of cases (see Examples (3)).
Headless relatives are currently not treated any differently than relatives with a head (see Examples (4)).
As we do not represent the dependency relation between the relative and its antecedent right now, some information that would be recoverable from the context will be lost in the IF annotation. This can have a negative effect on translation quality, e.g. with respect to the agreement features. It will not be possible to generate the correct inflected form of the relative pronoun with respect to number and gender agreement in languages which mark these features morphologically on the pronoun, such as French or German, from an IF tag containing a relative value. This flaw is not restricted to relative pronouns, but is present also, for example, with personal pronouns, possessives, etc. It is inherent in an approach that ignores contextual information from outside the SDU boundaries (see Examples (5)).
In English, the relative pronoun can be elided if it does not function as the subject of the relative clause; however, the relative pronoun should be represented in the IF annotation anyway in these cases (see Examples (6)).
There is currently no way to cover parts of utterances that have a relative clause that would require its own IF tag inside a main clause (see Examples (7)).
Examples

(1) Segmentation of relative clauses

The hotel + that you suggested + is too expensive.
c:give-information+price+accommodation (accommodation-spec=(hotel,

identifiability=yes), price=(modifier=(expensive, intensity=over))) 
+

c:give-information+recommdendation+object (object-spec=relative, who=you, e-time=previous) 
I want the hotel + that you suggested.
c:give-information+disposition+accommodation (disposition=(desire, who=i), accommodation-spec=(hotel, identifiability=yes)) 

+
c:give-information+recommdendation+object (object-spec=relative, who=you, e-time=previous) 
(2) Relative clauses that should not be split off

The hotel that is in Cavalese (paraphrase as The hotel in Cavalese)

a:give-information+concept (accommodation-spec=(hotel, identifiability=yes, location=name-cavalese)) 
The festival that is going on in July (paraphrase as The festival in July)

a:give-information+concept (event-spec=(festival, identifiability=yes, time=(month=7))) 
The festival that lasts three days (paraphrase as The three-day festival)

a:give-information+concept (event-spec=(festival, identifiability=yes, duration=(time-unit=day, quantity=3))) 
NB: If information would be lost by not splitting off the relative clause, then it should be split off. This case is demonstrated, for example, with IFs that could contain representations for e-time=.
The hotel + that WAS in Cavalese.
a:give-information+concept (accommodation-spec=(hotel, identifiability=yes))

+ 
a:give-information+feature+object (object-spec=relative, e-time=previous, feature=(location=name-cavalese)) 
NOT

c:give-information+concept (accommodation-spec=(hotel, identifiability=yes, location=name-cavalese)) 
(3) Headless relatives

I will tell you + what you can see there.
a:give-information+action (action=e-tell-2, who=i, to-whom=you, 

e-time=following) 

+
a:give-information+feasibility+view (object-spec=relative, feasibility=feasible, view=physical, who=you, location=there) 
(4) object-spec=relative vs. more specific argument

I want the hotel + that you suggested.
c:give-information+disposition+accommodation (disposition=(desire,

who=i), accommodation-spec=(hotel, identifiability=yes)) 
+
c:give-information+recommendation+object (object-spec=relative, who=you, e-time=previous) 

I'm traveling with friends + who like skiing.
c:give-information trip (who=i, with-whom=(friend, quantity=plural))

+
c:give-information+disposition+activity (disposition=(like, who=relative), activity-spec=skiing) 
I'm traveling with friends + whose car is big.
c:give-information+trip (who=i, with-whom=(friend, quantity=plural))

+
c:give-information+feature+vehicle (vehicle-spec=(car, whose=relative), feature=(size=big)) 
I liked the place + where we stayed in March.
c:give-information+disposition+attraction (disposition=(like, who=i, e-time=previous), attraction-spec=(place, identifiability=yes)) 

+
c:give-information+stay (location=relative, who=we, e-time=previous, time=(month=3)) 
This is + what I'd like to do.
c:no-tag

+
c:give-information+disposition+action (action=relative, disposition=(desire, who=i)) 
(5) Problems for generation of inflectional morphology

The hotels + that you mentioned.
c:give-information+concept (accommodation-spec=(hotel, identifiability=yes, quantity=plural)) 

+
c:give-information+action (object-spec=relative, action=e-mention-1, who=you, e-time=previous) 
English generation: and the hotels + that you mentioned
German generation:  und die Hotels + das?/den?/die? Sie erwähnten
(6) Elision of relative pronoun
The hotels + you mentioned.
c:give-information+concept (accommodation-spec=(hotel, identifiability=yes, quantity=plural)) 

+
c:give-information+action (object-spec=relative, action=e-mention-1, who=you, e-time=previous) 
(7) Relative clause inside main clause

We cannot always separate relative clauses of subjects in English.

Example:

The only hotel that I can show you is a four-star hotel.
a:no-tag
3.7. Rhetorical Relations

  Rhetorical relations can hold between any two spans of text, and can be expressed explicitly or not. However, in the IF we only represent rhetorical relations that are explicitly expressed through some cue phrase, such as "therefore", "because", "and", etc. Before giving the details of the representation, let us review some basic concepts about rhetorical relations.

 First, according to the Rhetorical Structure Theory, a rhetorical relation holds between a Nucleus, which contains the most important information, and a Satellite that contains accessory information with regard to the Nucleus. Take the following text:

"I will arrive later, because I got lost for a while"

  The conjunction because expresses a rhetorical relation of cause between the main and the subordinate clause. The main clause I will arrive later conveys the most important information and is the nucleus of the relation, whereas  I got lost for a while conveys less relevant information and is the satellite of the relation. Note that each rhetorical relation poses certain constraints on the semantics of the nucleus and satellite. For instance, the satellite of a cause relation always represents a situation that is the cause of a state of affairs, whereas the nucleus always contains the state of affairs that is the effect of the cause expressed in the satellite.

  Second, there are two kinds of conjunctions expressing rhetorical relations: intra-sentence and inter-sentence conjunctions. Intra-sentence conjunctions usually introduce a subordinated clause, and express a relation between the main and the subordinated clause, like "because" in the example above. Inter-sentence conjunctions introduce a main clause and express a relation between the sentence and some span of text preceding the sentence (the previous sentence, or a much larger text span). See for instance:

"I got lost for a while. Because of that I will arrive later"

  Note that in this example the conjunction "because of that" introduces the nucleus of the relation, whereas in the previous example the conjunction "because" introduces the satellite.

   Third, some rhetorical relations are considered multi-nuclear. This means that all of the arguments of the relations are nuclei (i.e., they have the same importance).

Fourth, the relation between a main clause and a relative clause is not considered a rhetorical relation.  The utterance "May I change the reservation that I did yesterday?" is considered an elementary text span by the Rhetorical Structure Theory. In fact, relative clauses are handled in a different section of this report.

   As the examples above show, a rhetorical relation holds between two text spans, each containing at least a simple clause. If we want to represent a rhetorical relation with its argument clauses, our representation will refer to a text span including at least two clauses. However, the Interchange Format only allows for representing text spans that are simple clauses. This implies that, in the IF, we can only represent clauses that are fragments of a rhetorical relation. Fragments of rhetorical relations occur naturally and frequently in the NESPOLE! database. See for instance turns starting with "and", "or", "otherwise", "because", etc. 

To be able to represent a turn like "I will arrive later, because I got lost for a while",

we will split the turn in two SDUs:

SDU 01
"I will arrive later"
SDU 02
"because I got lost for a while"
We then represent the first SDU as a main clause, and the second SDU as the fragment of a rhetorical relation.

The fragments of rhetorical relations that can be represented in IF, belong to two classes: satellites and nuclei.  As illustrated in the next two sections, these two classes are represented following two different schemas.

3.7.1 How to represent satellites

A satellite is usually introduced by an intra-sentence conjunction ("when", "because", "although", etc.) expressing the rhetorical relations of which the satellite is argument:

[NUC:I arrived late,][SAT: because I was tired]

Satellites are represented through the attribute <rhetorical=>. Its value is the name of the relation in which the satellite is involved

SDU  "because I was tired"
IF   give-information+feature+person (rhetorical=cause, person=i, ...)

The attribute-value pair rhetorical=cause should be interpreted as "the situation described in the current SDU is the cause of some other situation expressed in the previous or following discourse".

3.7.2 How to represent nuclei

A nucleus is sometimes introduced by an inter-sentence conjunction:

[SAT: I was tired.][NUC: Therefore I arrived late]

A nucleus containing a conjunction is represented through an attribute whose name expresses the rhetorical relation of which the nucleus is an argument. The value of the attribute is always "discourse".

SDU   "Therefore I arrived late"
IF    give-information+arrival (cause=discourse, person=i, ...)

The attribute cause=discourse should be interpreted as "the situation described in the current SDU is caused by some other situation expressed in the previous discourse".

Note that the cause of a situation can also be expressed through a noun phrase. For example, 

"Because of the snow, I arrived late". 

This SDU should be represented by:

IF give-information+arrival (who=i, cause=snow, e-time=previous, time=late)

In this case, the attribute does not introduce a rhetorical relation, but a simple sentence adjunct. We use the special value discourse to express the fact that a rhetorical relation holds between the current SDU (playing the role of nucleus of the relation) and some other situation described in the discourse (playing the role of satellite).

Very often a nucleus does not contain any conjunction. If a nucleus of a rhetorical relation does not contain a conjunction, the nucleus is to be represented as a self-contained clause and not as the fragment of a rhetorical relation.

SDU 01
[NUC: I arrived late]

IF
c:give-information+arrival (who=i, e-time=previous, time=late)

SDU 02
[SAT: because I was tired]

IF
c:give-information+feature+object (rhetorical=cause, object-spec=i, ...)

Note that the IF of the first SDU does not contain any attribute making explicit that the SDU is the nuclear argument of a CAUSE rhetorical relation.

Rhetorical relations can cumulate.

SDU
"and, because I was tired"
IF
c:give-information+feature+object (conjunction=discourse, 

         rhetorical=cause, object-spec=i, ...)

3.7.3 Attributes and Values

Here is a list of possible values for the <rhetorical=> attribute:

· after 

· before 

· besides 

· cause 

· co-occurrence 

· concessive 

· condition 

· contrastive

· dependency 

· digression

· purpose 

· related-to 

· restrictive-result 

· result 

· while

And here are the attributes that can have discourse as their value:

· after-rr=

· before-rr=

· besides=

· cause=

· co-occurrence=

· concessive=

· condition=

· conjunction=

· contrastive=

· dependency=

· disjunction=

· exception=

· final=

· first=

· fourth=

· purpose=

· related-to=

· second=

· substitution=

· third=

· while=

3.7.3. Examples of rhetorical attributes and values

Here, we will describe these attributes and values in greater detail.

The TEMPORAL-AFTER rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation after which the nucleus occurs

(rhetorical=after, ...)

SDU
"allora {em} dunque {silence} una volta arrivato appunto a ad egna ora"
SDU
"so, once arrived to Egna Ora"

IF
a:give-information+arrival (rhetorical=after, destination=name-egna_ora)

(after-rr=discourse, ...)

SDU 01
"<B> and so look at the animals , "
SDU 02
"then% the plants "

IF
a:give-information+concept (object-spec=(plant, quantity=plural, 

                                   identifiability=yes), after-rr=discourse)

The TEMPORAL-BEFORE rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation before which the Nucleus occurs

(rhetorical=before, ...)

SDU
"before arriving at the hotel"
IF
c:give-information+arrival (rhetorical=before, destination=hotel)

(before-rr=discourse, ...)

SDU 01
"I arrived at 11:20"

SDU 02
"before that I went to Trento"
IF
c:give-information+action (before-rr=discourse, action=e-go-1, 

                                 destination=trento)

The CO-OCCURRENCE rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation which takes place at the same time as the Nucleus

(rhetorical=co-occurrence, ...)

SDU
"wenn Sie <B> zum Beispiel im <B> Skigebiet <uh> sind,"

SDU
"when you're in the ski area, for example,"

IF
a:give-information+stay (rhetorical=co-occurrence, who=you, 

                               location=(ski_area, identifiability=yes), 

                               focalizer=example)

(co-occurrence=discourse, ...)

SDU
"at that time the room will be free"

IF
a:give-information+feature+room (co-occurrence=discourse,    

                                       feature=(modifier=free))

The  WHILE rhetorical relation

NUCLEUS: a situation occurring during the time when the Satellite occurs

SATELLITE: any situation

(rhetorical=while, ...)

SDU
"while we ski"
IF
c:give-information+activity (rhetorical=while, who=we, 

                                   activity-spec=skiing)

(while=discourse, ...)

SDU
"in the mean time, I will arrive to Trento"
IF
c:give-information+arrival (while=discourse, 

                                  destination=name-trento)

The ADDITIVE rhetorical relation

NUCLEUS: any proposition holding in addition to the proposition expressed in the satellite

SATELLITE: any proposition

(rhetorical=besides, ...)

SDU
"besides the fact that you need a reservation"
IF
c:give-information+disposition+reservation (rhetorical=besides, 

                                                disposition=reservation)

(besides-rr=discourse, ...)

SDU 01
"This will cost a lot"
...

SDU 02
"besides that, you'll need a reservation"
IF
c:give-information+disposition+reservation (besides-rr=discourse, 

                                                disposition=reservation)

The CAUSE rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation that is the cause of the nucleus

(rhetorical=cause, ...)

SDU
"siccome ho la connessione internet"
SDU
"since i have the internet connection"
IF
c:give-information+existence+object (rhetorical=cause, 

                                           object-spec=internet)

(cause=discourse, ...)

SDU
"è per quello che arrivo su in macchina coi bambini"

SDU
"because of that I will arrive by car with the children"

IF
c:give-information+arrival (cause=discourse, who=i, 

                                  locomotion=car, with-whom=(child,  

                                  identifiability=yes, quantity=plural))

The RESULT rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation that comes as a consequence of the nucleus

(rhetorical=result, ...)

SDU
"quindi ha bisogno del parcheggio {silence}"
SDU
"so you need the parking"

IF
a:give-information+disposition+facility (rhetorical=result, 

                               disposition=(need, who=you), 

                               facility=(parking, identifiability=yes))

Note: the (result=discourse, ...) schema seems not to occur in texts. The RESULT relation has basically the same semantic constraints as the CAUSE relation. The difference is mainly in what are considered the nucleus and the nucleus of the relation. In the CAUSE relation, the causing situation is the satellite and the resulting situation is the nucleus. In the RESULT relation the causing situation is the nucleus, and the resulting situation is the satellite.

The RESTRICTIVE-RESULT rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation that comes as a consequence of a focused predication of the nucleus 

(rhetorical=restrictive-result, ...)

SDU 01
"the hotel is so close to the station ..."
SDU 02
".... that you can arrive on foot"

IF   a:give-information+feasibility+arrival 

                (rhetorical=restrictive-result, locomotion=on_foot)

Note: the focused predication is usually introduced by a particle in the Nucleus ("so" in English). 

The  CONCESSIVE rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation that is apparently inconsistent with the nucleus

(rhetorical=concessive, ...)

SDU
"auch wenn man morgens so fr~uh losgeht ?"

SDU
"even if you start walking so early in the morning?"
IF
c:request-information+departure (rhetorical=concessive, time=(start-time=(relative-time=early, tod=morning)), locomotion=on-foot)

concessive=discourse
SDU
"das w~ar' auch trotzdem okay ."

SDU
"nevertheless this would also be OK"
IF
c:give-information+feature+object (concessive=discourse, 

                     feature=(modifier=good), focalizer=additive)

The CONDITION rhetorical relation

NUCLEUS: a situation whose occurrence is conditioned by the occurrence of the satellite

SATELLITE: a situation conditioning the occurrence of the nucleus

rhetorical=condition
SDU
"se fa appunto pensione pensione completa"

SDU
"if you choose full board"

IF
a:give-information+disposition+accommodation(rhetorical=condition, 

          disposition=(who=you,desire), accommodation-board=full_board) 

condition=discourse
SDU
"in that case, you must check-out before eleven"
IF
a:give-information+obligation+checkout (condition=discourse, obligation=required, time=...)

The PURPOSE rhetorical relation

NUCLEUS: any activity

SATELLITE: an unrealized situation to be realized through the nucleus

rhetorical=purpose

SDU
"to take the bus."

IF
a:give-information+transportation (rhetorical=purpose,  

             transportation-spec=(bus, identifiability=yes))

purpose=discourse
SDU
"to this extent many facilities are available"

IF
 a:give-information+existence+facility (purpose=discourse, 

                         facility=(facility, quantity=many))

The RELATED-TO rhetorical relation

NUCLEUS: a situation that is asserted or asked in the context of the satellite

SATELLITE: any situation

rhetorical=related-to

SDU
"concerning the fact that I will arrive tomorrow"

IF
c:give-information+arrival (rhetorical=related-to,  

                                  time=(relative-time=tomorrow))

related-to=discourse

SDU
"in relation to that, how far is the bus stop?"
IF
c:request-information+transportation (related-to=discourse,

                       transportation-spec=bus, distance=question)

The DEPENDENCY rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation constraining the nucleus

dependency=discourse

SDU "depending on that, I will arrive tomorrow or the day after tomorrow"

IF  c:give-information+arrival (dependency=discourse, ....)

rhetorical=dependency

SDU "depending on whether I arrive then"

IF  c:give-information+arrival (rhetorical=dependency,...)

The DIGRESSION rhetorical relation

NUCLEUS: any situation

SATELLITE: a situation that is presented as incidentally connected to the nucleus

rhetorical=digression
SDU
"by the way, this hotel costs 70 euros"
IF
a:give-information+price+accommodation (rhetorical=digression, 

               accommodation-spec=(hotel, identifiability=non-distant), 

               price=(quantity=70, currency=euro))

The CONTRASTIVE rhetorical relation

NUCLEUS-1: any situation

NUCLEUS-2: a situation similar in many respects to the first nucleus, but differing in a few respects but not  dependent on the first.

contrastive=discourse
SDU1    “Travelling is very expensive”
SDU2
"ma io preferibilmente vorrei andare in val di fiemme"

SDU2
"However, I would prefer to go to Val di Fiemme"

IF
c:give-information+disposition+trip (contrastive=discourse, 

                                  disposition=(who=i,preference), 

                                  destination=name-val_di_fiemme_area)

rhetorical=contrastive

NUCLEUS: any situation
SATELLITE: a situation similar in many respects to the nucleus, differing in a few respects and contrasting and dependent on the nucleus.

SDU1
“I do not want to go to Rome”
SDU2
“but I would like to go to Trento”
IF
c:give-information+disposition+trip (rhetorical=contrastive, 

                                    disposition=(who=i, desire), 

                                    destination=name-val_di_fiemme_area)

The CONJUNCTION  rhetorical relation

NUCLEUS-1: any situation

NUCLEUS-2: any situation

conjunction=discourse

SDU
"and my daughter is eleven"
IF
c:give-information+personal-data (conjunction=discourse, 

             who=(offspring, sex=female, whose=i), age=(quantity=11))

 The DISJUNCTION  rhetorical relation

NUCLEUS-1: any situation

NUCLEUS-2: any situation occurring as an alternative to the first nucleus

disjunction=discourse
SDU
"or Predazzo"
IF
c:give-information+concept (disjunction=discourse, 

                                  object-spec=name-predazzo)

The FIRST, SECOND, THIRD, FOURTH, FINAL  rhetorical relations

NUCLEUS-1: any situation presented as first, second, ..., final

NUCLEUS-2: any situation presented after/before the first nucleus

SDU
" why don't we talk a little bit about the activities first "

IF
c:suggest-action+action+activity (action=e-discuss-2,  first=discourse,
                                         duration=(size=short), who=we, 

        activity-spec=(activity, identifiability=yes, quantity=plural))

Note: the "second", "third", "fourth", and "final" relations follow the same schema as "first" with the obvious semantic constraints.

3.8. QUESTIONS

All descriptive questions are represented with the speech-act request-information.

Are there hotels in Pittsburgh.

Tell me if/whether there are hotels in Pittsburgh.

Where are there hotels in Pittsburgh.

Where are there hotels.

What kinds of hotels are there in Pittsburgh

How many hotels are there in Pittsburgh

Tell me how many hotels there are. 

The sentences above all share the domain action below and differ only in their list of arguments and values.

   c:request-information+existence+accommodation

Cross domain or special fixed expressions that are also questions will have the word "request" in the name of their respective speech acts. 

"do you hear me?"  

a:dialog-request-hear

"are you ready?"  

a:dialog-request-ready
There are 2 kinds of questions represented in the IF: direct yes/no questions and direct wh-questions. Indirect questions are represented as direct questions in most cases. (See section on Requesting Information).

3.8.1. Yes/No Questions

A yes or no question is a direct or indirect question in which the listener is expected to give a response like: yes or no.

Yes/No questions
"Does the flight leave at two o'clock?"

"Tell me if the flight leave at two o'clock?"

c:request-information+departure (transportation-spec=(flight,

                            identifiability=yes), time=(clock=hours=2)) 

The only difference between an informational statement and a yes/no question is the speech-act.

Statement

The flight leaves at two o-clock. 

a:give-information+departure (transportation-spec=(flight,

                             identifiability=yes), time=(clock=hours=2)) 

3.8.2. WH-Questions

A WH-question is a question in which a specific piece of information is unknown and the speaker is asking to be provided with the information. The response that is expected is not "yes" or "no" but rather information about a person, place, thing, time, reason etc.

A question phrase is used to indicate the function of the missing information in the sentence. In English, these phrases appear with the question words who, whom, what, where, when, why, how, which, and whose. The following are examples of WH-questions in English.

Who is traveling?

When are you traveling?

Where are you traveling?

How are you traveling?

What do you want to do?

What do you want to eat?

Which flight are you taking?

Who are you traveling with?

With whom are you traveling?

Whose luggage is this?

How many tickets do you need?

What food are you eating?

Every descriptive (non cross-domain) WH-question must be represented with a DA that contains the speech-act `request-information'.  This includes all of the examples listed above.

In an IF representation for a WH-question, one or more of the arguments must contain a representation for a WH-phrase or word with the IF value question.  The value question appears as a possible value of almost every argument.  Any argument in an IF representation for a sentence or clause that has the value question would also appear in a full statement/answer form of the question as shown in the following examples.

I am traveling.

c:give-information+trip (who=i)

Who is traveling?

a:give-information+trip (who=question)



I am traveling on Monday. 
c:give-information+trip (who=i, time=(dow=Monday))

When are you traveling?
a:request-information+trip (time=question, who=you)



I am traveling on the 13th. 
c:give-information+trip (who=i, time=(md=13))

What date are you traveling?
a:request-information+trip (time=(md=question), who=you)



I am traveling to Paris.
c:give-information+trip (destination=name-paris, who=i)

Where are you traveling to? 
a:request-information+trip (destination=question, who=you)



How are you traveling?

a:request-information+trip (locomotion=question, who=you)

I am traveling by train.
c:give-information+trip (locomotion=train, who=i)



What are you doing?

a:request-information+action (action=question, who=you)

I am skiing.


c:give-information+action (action=e-ski-1, who=i)



What are you eating?

a:request-information+action+food (food-spec=question,  

                                                                 action=e-eat-1, who=you)

I am eating pizza.

c:give-information+action+food (food-spec=pizza, 

                                                              action=e-eat-1, who=i)



This is my luggage

c:give-information+feature+object (object-spec=

                                          (identifiability=non-distant), 

                                          feature=(object-spec=(luggage, whose=i)))

Whose luggage is this?

a:request-information+feature+object (object-spec= 

                                    (identifiability=non-distant), 

                                    feature=(object-spec=(luggage, whose=question)))



I need 2 tickets

c:gi+disposition+admission (disposition=(need, who=i), 

                                                admission-spec=(ticket, quantity=2))

How many tickets do you need?

a:ri+disposition+admission (disposition=(need, 

                                      who=you), admission-spec=(ticket,quantity=question))

Below are examples of sentences with other arguments with a question value.

Other examples

How old is the child?  
  
age=question

What color is the car?  
 
color=question

What size is the car?  
 
size=question

How long have you been sick?  
duration=question

How painful is it? 


health-status=(pain, pain-mod=question)

Indirect WH-questions

Indirect WH-questions appear syntactically as an embedded clause. These are always represented in the IF in the same way that the direct question form is represented, as a non-embedded SDU structure as shown in the next two examples.

(1)

Indirect: 
"tell me where you are going." 

Direct: 
"where are you going?"

IF: 

a:request-information+trip (destination=question, who=you)

(2)

Indirect: 
"I want to know what time the flight leaves Pittsburgh."

Direct: 
"what time does the flight leave Pittsburgh?"

IF: 

a:request-information+departure (time=(clock=question),

                                           transportation-spec=(flight, id=yes), 

                                           origin=name-pittsburgh)

Indirect YES/NO questions are also represented as direct questions as shown below.

Indirect: 
"I want to know if you are leaving on Monday" 

Direct: 
"Are you leaving on monday?"
IF:          a:request-information+departure (who=you,  

                                              time=(dow=monday))

Cross-Domain WH-questions

Since cross-domain speech-acts are not represented using request-information as a speech-act, it is necessary to use the request- version of the speech-act when representing WH-questions.
Cross Domain example

"who are you"/"with whom am I speaking"

c:request-introduce-self (person-name=question)

"Sondra speaking"

a:introduce-self (person-name=(given-name=name-sondra))

For a complete list of speech acts, see section entitled “IF Speech Acts”.

Requesting Information about something

There is an exception to the IF convention that all indirect questions are represented as direct questions. In the following cases, the IF representation uses a statement to represent the request and the information in the WH-phrase is represented as a non-question value of info-object= that specifies the type of information being asked about.

Send me all the information on where to find ski resorts.
c:request-action+send+information-object (info-object=(information, info-topic=(location, speciifer=(ski-resort, quantity=plural))), to-whom=i)

3.9. Time Expressions

Time expressions for are divided into three types in our IF formalism: points in time, duration of time, and frequency.  Points in time are represented under the complex time= argument. Durations are represented with duration=. Frequency is represented under the frequency= argument.

3.9.1. Basic time expressions

"Monday" 


time=(dow=monday)



"Monday at 2:00"

time=(dow=monday, clock=(hours=2))

                   OR   time=(dow=monday, clock=(hours=14))



"Monday the 30th" 
time=(dow=monday, md=30)



"1995"


time=(year=1995)



"Monday March 30th 1995 at 2:00 pm"  time=(dow=monday, md=30, year=1995, 

                                           month=3, clock=(hours=14))
Special times are holidays and special events that occur in various cultures,

"At Christmas"  
time=(special-time=christmas)

3.9.2. Relative times

Relative times are time expressions that express a point in time whose distance is relative to another point in time either occurring before or after the referred time. For example, day after tomorrow, tomorrow, yesterday, 5 days from now, 5 days before Christmas, 2 months later, etc.

Immediate relative times 
The IF has a set of shortcut values for times that occur relatively close to the current point in time.

Example shortcuts

"now"            
time=(relative-time=now)

"yesterday"      
time=(relative-time=yesterday)

Relative times with a specified distance

Relative times that specify a distance from a referent time use the time-distance= sub-argument of reference-time= and time-relation= to express the distance from the referent and the direction as shown in the following examples.



"2 days from now"    
time=(reference-time=(relative-time=now), 

                            
time-distance=(time-unit=day, quantity=2), 

                              time-relation=after)



"2 days ago"

time=(reference-time=(relative-time=now), 

time-distance=(time-unit=day, quantity=2),  

  




time-relation=before)



"2 days earlier"  
time=(time-distance=(time-unit=day, quantity=2), 

 (unspecified reference-time)           
time-relation=before)



"2 days before Christmas"  time=(reference-time=
                                    (special-time=christmas), 

                                 time-distance=(time-unit=day, 

                                                quantity=2), 

                                 time-relation=before)


3.9.3. Time ranges

Ranges of time that begin with a point in time and/or end in a specific point in time fall under the time= argument and not the duration= argument.  The beginning point is represented with start-time= and the end point is represented with end-time=.

Examples of beginning and end times

"From Monday to Tuesday"    
time=(start-time=(dow=monday), 

                                    end-time=(dow=tuesday))

"From Monday on"    
time=(start-time=(dow=monday))

"Until Tuesday"    
time=(end-time=(dow=tuesday))

3.9.4. Time periods (not duration or range)

"within 2 hours/a 2 hour time period"  

time=(period=(time-unit=hour, quantity=2))

3.9.5. Other sub-arguments of time=

time-zone= 


various time zones (relative to GMT utc+0, utc+1…)
zone-type=  

standard time vs daylight savings time
tod=        

time of day (e.g., "in the morning")

ref-era=    

BC, AD, heisei
season=     

summer, winter...
exactness=  

approximate or exact
3.9.6. Other time expressions

Frequency

Frequency= represents the number of iterations that some event takes place within a period of time. For example:

"every 2 hours"

frequency=(period=(time-unit=hour, quantity=2))

"once"


frequency=(iteration=1)

"twice every 2 hours"
frequency=(iteration=2, 

                                   period=(time-unit=hour, quantity=2))

Duration

The duration of time over which an event takes place.

"for two hours"

duration=(time-unit=hour, quantity=2))

3.10. Comparatives

Comparative constructions have been particularly difficult to represent in the IF. We have attempted to keep in mind both European and Asian languages in the process of defining these representations.  We do not claim to have complete coverage of comparative constructions.  Described below are the constructions that we have chosen to cover and the representations that we chose.



this hotel is cheaper than the bellvista hotel
give-information+feature+hotel (accommodation-spec=hotel, 

                                                     feature=

                                                         (modifier=(cheap, 

                                                                            degree=more, 

                                                                            compared-to=name- hotel_bellavista)))



this hotel is like the bellvista hotel
give-information+feature+hotel (accommodation-spec=(hotel, ...), 

          feature=(modifier=(like, compared-to=name-hotel_bellavista))



the Quality is bigger than the Splentid

give-information+feature+accommodation (accommodation-spec=name-quality,   

        feature=(modifier=(big, degree=more, compared-to=name-splendid))



the Quality is as big as than the Splentid

give-information+feature+accommodation (accommodation-spec=name-quality, 

          feature=(modifier=(big, degree=as, compared-to=name-splendid))



the Quality costs as much as the Splentid
give-information+price+accommodation (accommodation-spec=name-quality,   

                          price=(quantity=(qmod=equal, 

                                           compared-to=name-splendid))



the Quality costs more than the Splentid

give-information+price+accommodation 

                (accommodation-spec=name-quality, 

                 price=(quantity=(qmod=greater-than, 

                                  compared-to=name-splendid))



The Quality Hotel is far

give-information+feature+accommodation (accommodation-spec=name-quality,    

                                        feature=(distance=(relative-distance=far)))



The Quality Hotel is as far as the Spendid

give-information+feature+accommodation  (accommodation-spec=name-quality, 

      feature=(distance=(relative-distance=(far, degree=as,  

                                            compared-to=name-splendid)))



This hotel is the same as that hotel.

give-information+feature+accommodation 

                (accommodation-spec=(hotel, identifiability=non-distant),      

                 feature=(similarity=(same, compared-to=(hotel, identifiability=distant))



3.11. Sets

The Interchange Format defines a set as two or more semantic heads for any given argument.  A set of values is distinguished from a frame or list by the use of []s.  [car, boat, plane] is a set of three elements or IF values: car, boat and plane.  A set can be ordered or unordered. The sub-argument operator= is used to identify the type of set for each set of []s. Ordered sets are then further divided up into several types. Ordered sets include:

simple ordered sets       

(operator=olist, [ x, y, z])

conjunctive sets 

(operator=conjunct, [ x, y, z])

disjunctive sets


(operator=disjunct, [ x, y, z])

contrastive sets 

(operator=contrast, [ x, y, z])

a set of ranges 


(operator=range, [ x, y, z])

The examples below show IF representations for the various types of ordered sets. An example sentence without any sets is included with its IF representation for purposes of comparison.

No set  (no operator=)  

"We have many double rooms"   

 a:give-information+existence+room (room-spec=(double, quantity=many),

                                    experiencer=we)

Conjunction (operator=conjunct)
"We have singles doubles and suites."

 a:give-information+existence+room 

  ( room-spec=(operator=conjunct, [(single, quantity=plural), (double, quantity=plural), (suite, quantity=plural)]) ,  experiencer=we)

Disjunction (operator=disjunct)
 "We have singles or doubles."

 … room-spec=(operator=disjunct, [(single, quantity=plural), (double, quantity=plural)]) …

Range list  (operator=range)

"We have singles to suites."

…room-spec=(operator=range, [(single, quantity=plural), 

                             (suite, quantity=plural)])…

Ordered list  (operator=olist)
"We have singles, doubles, triples."

…room-spec=(operator=olist, [(single, quantity=plural), 

                             (double, quantity=plural), 

                             (triple, quantity=plural)])…

Contrastive list (operator=contrast)
"We have suites but not doubles."

…room-spec=(operator=contrast, [(suite, quantity=plural), 

                                (polarity=negative, 

                                 double, quantity=plural)])…

"We have not doubles but (rather) suites."

…room-spec=(operator=contrast, [(polarity=negative, double, 

                                 quantity=plural), 

                                (suite, quantity=plural)])…

Mathematically, coordinated elements are believed to be unordered. For pragmatic reasons and to ensure coherent discourse,  the IF specification represents these sets as inherently ordered.

Preserving the order of coordinate elements in the dialogue is necessary to prevent confusion in the event that a speaker refers to a single element of a set. The following exchange represents the evidence for this.

Agent says: 
 
"we have singles doubles and suites available"
Client says: 
"how much is that last one"

In the dialogue segment above the agent states that several types of hotel rooms are available.  The client then refers to only one of the rooms using the anaphoric expression "that last one" that explicitly makes reference to the order of the element within the list as it was originally spoken by the agent.

Unordered Sets

Unordered sets are also covered under the IF specification. These are sets of semantic elements that do not require ordering and which may be reordered according to target language specific rules.  These sets also use the [] annotation and can be optionally specified with operator=ulist  (the default value of operator=).  The following examples illustrate when it is appropriate to use the unordered set representation.

"I want to visit Tokyo Japan"

c:give-information+disposition+trip (visit-spec=visit, 

                 disposition=(who=i, desire),  

                 destination=(operator=ulist, [name-tokyo, 

                                               name-japan]))
OR (using default representation)
c:give-information+disposition+trip (visit-spec=visit, 

                 disposition=(who=i, desire),  

                 destination=[name-tokyo, name-japan]))

"I want a beautiful antique room"

c:give-information+disposition+room (disposition=(who=i, desire), 

    room-spec=(room, identifiability=no, modifier=[beautiful, antique]))

Multiple top-level arguments

We do not currently represent sets of top-level arguments.  The IF specification formalism does not currently provide us with a legal representation for these nor is it the intent that it do so.  Multiple occurrences of a top-level arguments are represented in one of two ways.

If there is only one top-level argument involved, then the two arguments are combined under one as the following example illustrates.

"On Monday I am arriving at 6pm."

c:give-information+arrival (who=i, time=[(dow=monday), (clock=(hours=6), am-pm=pm))])

OR

c:give-information+arrival (who=i, time=(dow=monday, clock=(hours=6, am-pm=pm)))

If there is more than one top-level argument involved, then the IF specification requires that the grouping of arguments appear in separate SDUs. The following example illustrates such an IF representation.

"I am arriving in Milan at 7 and in Rome at 8".

"I am arriving in Milan at 7 "

c:give-information+arrival (who=i, location=name-milan, 

                  time=(clock=(hours=7)))

"and in rome at 8."

c:give-information+concept (conjunction=discourse, 

                  location=name-rome, time=(clock=(hours=8)))

The above is an example of non-constituent coordination.  No set notation is used and the sentence is divided into 2 SDUs with distinct IFs. The rhetorical relation, conjunction=discourse, indicates a conjunctive relation between the two IFs.

3.12. Speech Acts

Speech acts represent the speaker’s overall intention in communicating.  Speakers generally: give information, ask for information, verify information, accept requests, make requests, deny facts, contradict facts, refuse requests,  greet people, thank people etc.  As stated in section 1.7, an IF speech act is the first element of a DA or can be a DA in and of itself.  The IF speech acts cover a wide range of domain independent speaker intentions. The first table shows the list of meta speech acts that are used for communicating about dialog problems, turn taking or system status. The second table below lists all of the speech acts along with English examples.  

	dialog-hear 



"I can hear"

dialog-indicate-understand 

"let me know if you understand 

                                     by doing x"

dialog-instruct-no 


"do x for no"

dialog-instruct-yes 


"do y for yes"

dialog-present 


"We are on line/here"

dialog-problem 


"there is a problem"

dialog-proceed  


"you go ahead"

dialog-ready  


"we are ready to go"

dialog-request-hear 


"can you hear anything"

dialog-request-indicate-yes-or-no 
"please indicate yes or no"

dialog-request-present 

"is anyone there"

dialog-request-problem 

"do you have a problem"

dialog-request-proceed 

"are you going now?"

dialog-request-ready 

"are you ready"

dialog-request-scenario 

"what scenario are we doing"

dialog-request-see 


"can you see anything"

dialog-request-start 

"please start"

dialog-request-stop 


"please stop"

dialog-request-testing-ok 

"Is this working?"

dialog-request-understand  

"can you understand me"

dialog-scenario


"we are doing a scenario"

dialog-see 



"I can see here"

dialog-set-audio-level 

"I will set the volume"

dialog-start 



"starting"

dialog-stop 



"stopping"

dialog-testing 


"testing, testing 1 2 3"

dialog-testing-ok 


"Everything seems ok"

dialog-understand  


"I understand you"

dialog-use-mt                      " we are going to use this MT program

                                      to communicate"

dialog-wait 



"I'm waiting"


     Table: IF Meta speech acts

	accept  




"that sounds fine"

acknowledge  



"okay"

affirm  




"yes"

apologize 




"sorry"

apology-response 



"not a problem"

contradict                               "That's not right.  Doch (German) negative response to a request-verification"

defer       



"up to you" 

descriptive                              (special tag) "my grandmother was visiting last week"

ditto  




"same here"

do-not-worry 



"don't worry/panic"

empty 




null sentence (special tag)

end-discussion  



"that's it"

end-topic 




"That takes care of that....(now 

 for...)"

end-wait  




"I'm back"

exclamation  



"oh, gosh, #$*&!...."

give-feedback 



"you are doing fine, Marco."

give-information  



"I need a room for two nights/

                                          My head hurts"

greeting  




"hello, goodbye"

greeting-request  



"how are you?"

greeting-response 



"I'm fine"

introduce-self  



"I'm/ My name is Alex."

introduce-topic 



"now for..../Concerning rooms,"

negate 




"no"

negate- 




(special SA prefix for other SAs)  

                                             "not scenario 2b"

no-tag  




(special tag for SDUs we cannot 

tag yet) 

offer 




 "I can send you some nice brochures/ 

 how about if I send them"

pay-attention 



 "listen..."

please-wait  



 "wait a second"

promise 




 "I promise to..."

reject 




 "no way, I don't like that one"

request-accept  



 "does that sound good to you?"

request-acknowledge  


 "okay?"

request-action  



 "please go to the hospital/ 

                                               would you reserve a room for me"

request-information  

        "does the room have a shower?/ 

                                               does it hurt all the time?"

request-introduce-self  


 "who are you?"

request-negate 



 "no?”

request-reject 



 "is it bad for you?"

request-suggestion   

        "What do you think I should do..?

request-verification 


 "correct?"

request-verification-  


 "you prefer Trento, right?" 

 (special SA prefix for other SAs)

resume-topic  



 "back to the accommodations"

spoken-pause  



 "Let's see.."

suggest 




 "I would recommend that hotel"

suggest-action 



 "I think you should go to the

 hospital"

thank 




 "thanks"

thank-response 



 "you're welcome" 

verify 




 "that's right"

verify- 




 (special SA prefix for other SAs) 

                                              " Tuesday is correct"


Table: IF Speech Acts
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Japanese

Arabic

Chinese

(input sentence)

San1 tian1 qian2, wo3 kai1 shi3 jue2 de2 tong4

English

French

German

Italian

Korean

Arabic

Chinese

(paraphrase)

wo3 yi3 jin1 tong4 le4 san1 tian1

English

(output sentence)

The pain started three days ago.

French

German

Italian

Japanese

Korean

Analyzers

Generators

Spanish

Spanish

Catalan

Catalan

Interlingua

c:give-information+occurrence+health-status

(health-status=pain,  phase=start,  

e-time=previous, 

   time=(relative-time=(time-distance=

 (quantity=3,  time-unit=day),  

  time-relation=before))))
















































