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Executive summary

This document describes the shared dialogue context mediged from the module interfaces for the
CLASSIC Architecture, as defined in the CLASS project Deliverable D5.1.1 [1].

Formally, the context model is an XML Schema which descrifbesdialogue context features required
for each CLASSIC SDS component to carry out its processiagyell as the context features supplied by

each component. This serves as a reference document fensgsivelopment in the project, as well as a
target data logging format.

Version: 2.0 (Final draft) Distribution: Consortium



216594CLASSIC D:3.1 February 2009 Page 2/22

1 Context Features Required and Supplied bfC LASSIC Com-
ponents

The CLASSC architecture is designed to provide a unified statisticadeh of both the sources
of uncertainty (speech recognition, language understantinguage generation) and constraints
on uncertainty, thereby allowing multiple possible anaty$o be represented, maintained, and
reasoned with. The dialogue context must therefore reptdseh uncertainty about the current
state, and the history of the dialogue, in a way which is &lalet, and accessible to different
Spoken Dialogue System components.

To this end, we provide a definition of the “dialogue contexirae t” which is maintained across
the CLASSC processing modules.

This context definition’s purpose is to:

e serve as a reference model for SDS components and intedagetoped in the project

e serve as a target logging format for CLABSsystems.

The proposed CLAS® architecture is illustrated in figure 1.

0

ojjosles |eubis 1seg

@

Figure 1: Overview of the CLAS®E Architecture

Figure 2 presents the notation which we use to discuss theamettical treatment of uncertainty
within the CLASSC architecture.

We now describe the current context features which each faadyplies to the dialogue context
and which features it requires for its processing. Theseifea are based on the initial CLAS-
SIC architecture as described in Deliverable 5.1.1 [1] and lvélextended and refined during
the project.

These context features are defined and summarised in thexddmbddel’s Document Type Def-
inition (DTD) and XML Schema, see Appendices.
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Figure 2: Notation

1.1 Automatic Speech Recognition

The ASR component supplies N speech recognition hypotiastissconfidence scores) to the
dialogue context after each user turn.

The ASR component providéXh|u,V;—_1) for eachhy it outputs.

In the initial system the ASR Module does not itself requing aontext information. However,
recent experiments have shown that contextual informdtam a User Simulation can signifi-
cantly improve speech recognition performance for ATK ia TlownInfo task [2].

1.2 Spoken Language Understanding

The SLU component requires N hypotheses from the ASR commipaad it supplies seman-
tic/pragmatic interpretations for each hypothesis (asmlesd in the Cambridge Dialogue Act
scheme [1]), along with a confidence score in each interfioeta

The SLU module estimateg, P(m|hy,Vi—1)P(he|u,Vt—1) for eachm it outputs.

SLU may choose to ignore the dialogue history entirely, onay condition on observable con-
text, such as the preceding system prompt. But it cannotsghtmocondition on information that
varies across the DM’s different dialogue context statiesh sis one of the ASR hypotheses from
an earlier utterance. To make a clear division between ttveséypes of information, we only
allow conditioning on system prompts, and not on any infdramederived from user utterances.

More specifically, we currently envisage that the precediygfendialogue act may optionally
be used as context. In addition, therface text fornrmight also be used, when available from
the NLG/TTS components.

1.3 Dialogue Management

The DM module maintains a representation of dialogue cantéich includes all information
relevant to making dialogue act decisions. Probabilityrdistions over possible dialogue states

Version: 2.0 (Final draft) Distribution: Consortium
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are used to represent uncertainty in the dialogue contgxflBe dialogue context at any time
therefore includes this distribution over possible dialegtates. The calculation of these proba-
bility distributions exploits the probabilistic framewoof the CLASSC architecture.

Note that the dialogue context contains the entire belaeddistribution at timé.

The modules which precede the DM module (ASR and SLU) prothiderobabilites which the
DM module needs to compute its state transition equation.

The state transition equation can be written as follows [spe

DM SLU ASR
=~ =~ =

Z Z P(m|s—1,8—1)P(St|S—1,8—1, M) P(S—1[Vt—2, U1
m

e L SR PRI )
S-1 -

Figure 3: State Transition Equation, with system compasent

Here we note that the following terms represent differeetradnts of the dialogue context re-
quired by the Dialogue Manager:

e P(s_1/Vi—2,_1) is the previous belief state.

P(h|u;, Vi—1) reflects the speech recognizer’s confidence in a hypothesis.

P(m|h,Vt—1) reflects multiple possible interpretations lef generated by ambiguity in
the SLU module.

P(m|V;—1) is the prior over SLU outputs.

P(m|s—1,&-1) is the user model’s score of the probability of each possitierpretation
m, in context.

Note thatV;_; includes all the information which can bmambiguouslgxtracted from the his-
tory of the dialogue prior tax. V;_1 is used in these equations to designate to what extent dif-
ferent probabilites can make use of context informatione &ktent to which different modules
exploit this context is discussed in the individual modules

Note that the XML Schema presented later in this documeméesgmts the belief state partitions
in each context, e.g. that the user is believed to want chedipn food with probability 0.2, or
cheap italian with probability 0.8. While the DIPPER andri@ Telecom Dialogue Managers
used in the project use different internal representatmindialogue state, both can compute
distributions over possible user goals, which can be loggag the same mechanism.
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1.4 User Model

The User Model compute3(m|s_1,&-1), and therefore requires access to the system action
in the preceding turn and the state hypotheses at the precadn, as well as the current SLU
hypotheses.

It supplies a probability for each of the SLU hypotheses gatied by the current user input.

1.5 Natural Language Generation

As discussed in [1] the CLASE NLG component requires the following contextual informa-
tion, for database search applications such as TownInfo:

e Set of items in the database matching user’s current contstyand their attributes/ slot-
values

¢ Filled slots (and the order in which the user has filled them)

e User preference model (dispositional preferences, eige i more important than loca-
tion, food-type more important than price.)

e Lexical items spoken by the user, in order (from the most abdd hypotheses).

Here we note that CLASE HIS dialogue manager does not have a notion of filled “slots
but instead a probability distribution over possible usealg. This representation can be used
to compute the current most likely user goals, which is cptealy equivalent to the current
filled slots. The CLAS8C DIPPER dialogue manager explores an alternative reptiasam a
distribution over states which differ in terms of which vetufill different slots, which can be
used to compute the same context information [4].

1.6 Text To Speech

No particular context features are required by the TTS mesluHowever, they will be able to
supply a predictedost(a prediction of the synthesis quality) for synthesizing atring. This
may be used by future NLG modules as features in output phanni

1.7 TheCLASSCDTD and XML Schema

The Document Type Definition (DTD) and XML Schema suppliethi@ Appendices are shared
between the CLASE partners and represent the requirements noted above. Wilide re-
fined and extended throughout the project.

In addition to the information noted above, the context @spntation DTD and Schema also
define a number of reward features, which can be used to logweed associated with particular
states and whole dialogues. These features are based ohRAOIPSE evaluation scheme used
in [5] and modified in [6, 7].
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The DTD and Schema also contain optional features which reaysbd in corpus development
and analysis, after data collection. For exampleutterancetranscriptionfeature.

1.8 Moving from TownlInfo to SelfHelp

The CLASSC project works on 2 genres of dialogue: interactive datalsaarch applications
such as TownInfo and troubleshooting systems such as thideéfelsystem for modem installa-
tion.

Most of the context definitions above are general acrosetBagenres. The notion of a user
“goal” or “slot” is replaced by the world-state informatisupplied by the user in the SelfHelp
domain, for example that their connection light is red ot thay have plugged in the broadband
cable to the modem.

The NLG component in the SelfHelp application does not ‘Wffiems to the user, but provides
them with instructions to follow or questions to answer.Ha SelfHelp domain then, “dataase
hits” will be empty. The user preference model will also bedified to contain an estimation of
the type of user the system is dealing with, for example ebgranovice.

Version: 2.0 (Final draft) Distribution: Consortium
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2 Example XML Context Representations

We now present a short example of the Context Model, coveheadollowing dialogue turns in
the TownInfo domain:

e User turn 2: “Cheap italian food”

e System turn 3: “Ciao Roma is an ltalian restaurant , and itthasbest overall quality
amongst the selected restaurants.”

The following XML document shows 2 contexts. The first (statenber 4) is after the inter-
pretation of the above user turn, and the second (state musnle after the generation of the
following system turn. Dialogue History is encoded by thgusnce of states.

In state number 4 there are 2 ASR hypotheses, “cheap ind@di fand “cheap italian food”.
These lead to 2 SLU hypotheses :

e inform(food type= indian, price= cheap,0.7

e inform(food.type= italian, price= cheap,0.5

These hypotheses are scored by the User Model, and lead ttitbbpa in the belief space, one
where the user is believed to want cheap indian food with giodidy 0.2, and the other cheap
italian with probability 0.8.

Thedatabasehitsreturned are therefore 2 items, both of which are cheanakstaurants.

In turn number 5 there is no user input, but the system has timen@inicative Goal (from the
Dialogue Manager) to “Offer” an item to the user. The NLG cament decides to generate this
as:

“recommend food, quality], Ciao.Romg” and the Realizer component provides the following
2 options:

“Ciao Roma is an Italian restaurant , and it has the best dwguality amongst the selected
restaurants” and “Ciao Roma has the best overall qualitg.dh Italian Restaurant.”

The TTS component selects the latter option as the one watlothest cost, which is output by
the system in this turn.

In both these contexts, the user preference model statethibaser finds the attributes QUAL-
ITY, FOOD-TYPE, and PRICE to be most important, in that order

This XML document conforms to the DTD and Schema given in tpeéadices.

Version: 2.0 (Final draft) Distribution: Consortium
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<?xm version="1.0" encodi ng="UTF-8 ?>
<cor pus>

<context state_number="4">

<turn_| evel
t urn_nunber ="4"
speaker ="user"
utterance start time="17.14. 2578"
utterance _end_time="17.16. 804"
utterance_number="2"/>

<asr>

<hypot hesis n="1" p="0.8">
cheap indian food

</ hypot hesi s>

<hypot hesis n="2" p="0.2">
cheap italian food

</ hypot hesi s>

<transcription_i nput>
cheap italian food

</transcription_input>

</ asr>

<sl u>
<interpretation n="1" p="0.7">
<di al ogue_act type="inform >
<key val ue key="food" value="indian"/>
<key val ue key="price" val ue="cheap"/>
</ di al ogue_act >
</interpretation>
<interpretation n="2" p="0.5">
<di al ogue_act type="inform' >
<key val ue key="food" value="italian"/>
<key val ue key="price" val ue="cheap"/>
</ di al ogue_act >
</interpretation>

<sem transcription_i nput>
<di al ogue_act type="inforn'>
<key val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/>
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</ di al ogue_act >
</sem transcription_input>
</slu>

<user _nodel >
<interpretation_probability n="1" p="0.
<interpretation_probability n="2" p="0.
</ user _nodel >

6"/>
2" >

<di al ogue_nmnager >
<partition n="1" p="0.8">
<key_val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/>
</partition>
<partition n="2" p="0.2">
<key val ue key="food" val ue="indian"/>
<key_val ue key="price" val ue="cheap"/>
</partition>
</ di al ogue_manager >

<dat abase_hits hits="2">

<itenp
<key_val ue key="nane" val ue="C ao Roma"/>
<key_val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/ >

<key val ue key="quality" val ue="good"/>
<key val ue key="location" val ue="centre"/>

<litenp

<itenp
<key_val ue key="nane" val ue="Mamma M a"/ >
<key_val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/ >

<key_val ue key="quality" val ue="nedi unf/>
<key_val ue key="location" val ue="centre"/>
</itenp
</ dat abase_hit s>
<nl g/ >

<tts/>

<user _preference_nodel >
<preference nane="price"/>
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<preference nane="| ocation"/>
<preference nane="food"/>
</user preference_nodel >

<reward use_system.in_future="0"
user | D="user 32"
syst em nane="0"
dat e="12/ 12/ 2008"
di al ogue_durati on="0"
start time="17.13. 25"
end tinme="null"
actual task conpletion="0"
percei ved task conpletion="0"
task _ease="0"
conpr ehensi on_ease="0"
user _expertise="0"
system behaved_as_expected="0"/>

</ cont ext >

<context state nunber="5">
<turn_| evel
t urn_nunber ="5"
speaker ="syst enf
utterance start time="17.20.347"
utterance_end tine="17.24. 506"
utterance_number="3"/>

<asr/>
<sl| u/ >
<user _nodel / >

<di al ogue_nmnager >
<partition n="1" p="0.8">
<key val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/>
</partition>
<partition n="2" p="0.2">
<key val ue key="food" val ue="indian"/>
<key_val ue key="price" val ue="cheap"/>
</partition>
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</ di al ogue_manager >

<dat abase_hits hits="2">

<itenp
<key_val ue key="nane" val ue="Ci ao Roma"/>
<key_val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/ >

<key val ue key="quality" val ue="good"/>
<key val ue key="location" val ue="centre"/>

</itenp

<itenp
<key_val ue key="nane" val ue="Manma M a"/ >
<key_val ue key="food" value="italian"/>
<key_val ue key="price" val ue="cheap"/ >

<key val ue key="quality" val ue="nediunf/>
<key_val ue key="location" val ue="centre"/>
<litenp
</ dat abase_hit s>

<nl g comuni cative_goal ="COffer">
<content _pl an>
<di al ogue_act type="recommend">
<key_val ue key="food"/>
<key val ue key="quality"/>
<key_val ue key="name" val ue="C ao_Roma"/>
</ di al ogue_act >
</ content _plan>
<real i zer out put s>
<out put >
Cao Roma is an Italian restaurant , and it has the best
overall quality anongst the selected restaurants.
</ out put >
<out put >
Ciao Roma has the best overall quality.
It is an Italian Restaurant.

</ out put >
</realizer_outputs>
</nl g>
<tts>

<out put cost="0.1">
Cao Roma is an Italian restaurant , and it has the best overall quality
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amongst the selected restaurants.
</ out put >
</tts>

<user _preference_nodel >
<preference nane="price"/>
<preference name="| ocation"/>
<preference name="food"/>

</ user _preference_nodel >

<reward use_system.in_future="0"
user _| D="user 32"
syst em nane="0"
dat e="12/ 12/ 2008"
di al ogue_durati on="0"
start time="17.13. 25"
end _tinme="0"
actual task conpletion="0"
percei ved task conpl etion="0"
task _ease="0"
conpr ehensi on_ease="0"
user_expertise="0"
system behaved_as_expected="0"/>

</ cont ext >

</ cor pus>
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A The CLASSIC Context Model DTD

|

° An exanple how to use this DID fromyour XM. document:
<?xm version="1.0"?>
<! DOCTYPE cor pus SYSTEM "statel.dtd">
<cor pus>
;)éorpus>

-->

<I--- Top Level tag for a whole corpus -->

<! ELEMENT corpus ( context+ ) >

<l--- Entire context representation at timet -->

< ELEMENT context ( turn_level, asr, slu, user_nodel, dial ogue manager, database hits,
nlg, tts, user_preference_nodel, reward ) >

< ATTLI ST context state_number CDATA #REQUI RED >

<l'--- Speech recognition hypotheses and transcription -->
< ELEMENT asr ( hypothesis*, transcription_input? ) >

<l--- Database items matching current user goals in the top partition
<! ELEMENT dat abase_hits ( item ) >
<l ATTLI ST dat abase_hits hits CDATA #REQUI RED >

<! ELEMENT di al ogue_act ( key value+ ) >
<! ATTLI ST di al ogue_act type CDATA #REQU RED >

<I'--- The Dial ogue Manager state: partitions and their probabilities -->
<! ELEMENT di al ogue_nmnager ( partition+ ) >

<l'--- ASR and SLU Hypot hesi s and confi dence scores -->
<! ELEMENT hypot hesis ( #PCDATA ) >

<l ATTLI ST hypot hesi s n CDATA #REQUI RED >

<I ATTLI ST hypot hesi s p CDATA #REQUI RED >
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< ELEMENT interpretation ( dialogue_act ) >
< ATTLI ST interpretation n CDATA #REQUI RED >
< ATTLI ST interpretation p CDATA #REQUI RED >

< ELEMENT interpretation_probability EMPTY >
< ATTLI ST interpretation_probability n CDATA #REQU RED >
< ATTLI ST interpretation_probability p CDATA #REQU RED >

<l --- Database Records -->
< ELEMENT item ( key_value+ ) >

<I'--- Key Val ues el ements for comunicative acts -->
<! ELEMENT key_val ue EMPTY >

<! ATTLI ST key_val ue key CDATA #REQUI RED >

<! ATTLI ST key_val ue val ue CDATA #| MPLI ED >

<l'--- Natural Language Cenerator information: Comunicative Goal, Content Pl an,
and Real i zer outputs -->

<IELEMENT nl g ( content_plan?, realizer_outputs? ) >

<! ATTLI ST nl g comuni cative_goal CDATA #| MPLIED >

<l--- NLG content plan -->
<! ELEMENT content_plan ( dial ogue_act ) >

<I--- NLGrealizer Qutputs -->
<! ELEMENT realizer _outputs ( output+ ) >

<I--- TTS Qutputs -->
<! ELEMENT out put ( #PCDATA ) >
<I ATTLI ST out put cost CDATA #| MPLI ED >

< ELEMENT partition ( key_valuet+ ) >
<l ATTLI ST partition n CDATA #REQUI RED >
<l ATTLI ST partition p CDATA #REQUI RED >

<! ELEMENT preference EMPTY >
<I ATTLI ST preference nane CDATA #REQU RED >

<l--- Reward | ogging information -->
<! ELEMENT reward EMPTY >
< ATTLI ST reward actual _task_conpl eti on CDATA #REQUI RED >
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<l ATTLI ST reward conprehensi on_ease CDATA #REQUI RED >

< ATTLI ST reward date CDATA #REQUI RED >

<! ATTLI ST reward di al ogue_dur ati on CDATA #REQUI RED >

<I ATTLI ST reward end _tinme CDATA #REQU RED >

<! ATTLI ST reward perceived_task conpl etion CDATA #REQU RED >
<I'ATTLI ST reward start _time CDATA #REQUI RED >

<! ATTLI ST reward system behaved_as_expected CDATA #REQUI RED >
<l ATTLI ST reward system nane CDATA #REQUI RED >

<I ATTLI ST reward task _ease CDATA #REQUI RED >

<I ATTLI ST reward use_system.in_future CDATA #REQUI RED >

<! ATTLI ST reward user _| D CDATA #REQUI RED >

<l ATTLI ST reward user_expertise CDATA #REQU RED >

<l--- Senmantics of the transcribed user input -->
<! ELEMENT sem transcription_input ( dialogue act ) >

<I'--- Spoken Language Understanding interpretations, scores etc -->
<IELEMENT slu ( interpretation*, semtranscription_input? ) >

<l--- Transcribed user input -->
< ELEMENT transcription_input ( #PCDATA ) >

<l'--- Speech synthesiser: chosen output string and its cost -->
<IELEMENT tts ( output? ) >

<l--- Turn-level information for the current utterance -->
< ELEMENT turn_| evel EMPTY >

< ATTLI ST turn_|l evel speaker CDATA #REQUI RED >

< ATTLI ST turn_l evel turn_nunber CDATA #REQUI RED >

<IATTLI ST turn_l evel utterance end tine CDATA #REQU RED >
<IATTLI ST turn_| evel utterance nunber CDATA #REQUI RED >
<IATTLI ST turn_level utterance start time CDATA #REQUI RED >

<I'--- User nodel probabilities for the SLU hypotheses, in
this context -->
<! ELEMENT user _nodel ( interpretation_probability* ) >

<I--- List of user dispositional preferences, nmost inportant attribute first -->
< ELEMENT user preference_nodel ( preference+ ) >
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B The CLASSIC Context Model XML Schema

<?xm version="1.0" encodi ng="UTF-8" ?>

<xs:schema xm ns: xs="http://ww.w3. or g/ 2001/ XM_Schena" >
<xs: el ement name="asr">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="hypothesis" mnCccurs="0" nmaxCccurs="unbounded" />
<xs:el ement ref="transcription_input" mnCccurs="0" />
</ xs: sequence>
</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement nane="content plan">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="dial ogue act" />
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="context">
<xs: conpl exType>
<XS: sequence>
<xs:element ref="turn_level" />
<xs: el ement ref="asr" />
<xs:element ref="slu" />
<xs: el ement ref="user _nodel" />
<xs: el ement ref="dial ogue_nmanager" />
<xs: el ement ref="database hits" />
<xs:element ref="nlg" />
<xs:element ref="tts" />
<xs: el ement ref="user _preference_nodel" />
<xs:element ref="reward" />
</ xs: sequence>
<xs:attribute name="state nunber" type="xs: CDATA" use="required" />
</ xs: conpl exType>
</xs: el enent >

<xs: el ement nane="cor pus">
<xs: conpl exType>

Version: 2.0 (Final draft) Distribution: Consortium



216594CLASSIC D:3.1 February 2009 Page 18/22

<XS:sequence>
<xs:element ref="context" maxQccurs="unbounded" />
</ xs: sequence>
</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement name="dat abase hits">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="iten maxCccurs="unbounded" />
</ xs: sequence>
<xs:attribute name="hits" type="xs: CDATA" use="required" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nane="di al ogue_act ">
<xs: conpl exType>
<XS: sequence>
<xs:el ement ref="key_val ue" maxQccurs="unbounded" />
</ xs: sequence>
<xs:attribute name="type" type="xs:CDATA" use="required" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nanme="di al ogue_manager" >
<xs: conpl exType>
<XS: sequence>
<xs:element ref="partition" maxQccurs="unbounded" />
</ Xxs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="hypot hesi s">
<xs:conpl exType m xed="true">
<xs:attribute name="p" type="xs: CDATA" use="required" />
<xs:attribute name="n" type="xs: CDATA" use="required" />
</ xs: conmpl exType>

</ xs: el enent >

<xs:el ement name="interpretation">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="dial ogue_act" />
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</ Xxs: sequence>
<xs:attribute name="p" type="xs: CDATA" use="required" />
<xs:attribute name="n" type="xs: CDATA" use="required" />
</ xs: conpl exType>
</ xs: el enent >

<xs:el ement nanme="interpretation_probability">
<xs: conpl exType>
<xs:attribute name="p" type="xs: CDATA" use="required" />
<xs:attribute name="n" type="xs: CDATA" use="required" />
</ xs: conmpl exType>

</ xs: el enent >

<xs: el ement name="itent>
<xs: conpl exType>
<XS: sequence>
<xs:el ement ref="key_val ue" maxQccurs="unbounded" />
</ xs: sequence>
</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement nanme="key val ue">
<xs: conpl exType>
<xs:attribute nane="key" use="required">
<xs: si npl eType>
<xs:restriction base="xs: CDATA">
<xs:enumeration val ue="food" />
<xs:enumeration val ue="| ocation" />
<xs:enumeration val ue="name" />
<xs:enumeration val ue="price" />
<xs:enumeration val ue="quality" />
</xs:restriction>
</ xs:sinmpl eType>
</xs:attribute>
<xs:attribute name="val ue" type="xs:string" use="optional" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="nlg">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="content_plan" m nCccurs="0" />
<xs:element ref="realizer outputs" mnQccurs="0" />
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</ Xxs: sequence>
<xs:attribute nane="conmunicative_goal " type="xs: CDATA" use="optional" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nanme="out put ">
<xs:conpl exType m xed="true">
<xs:attribute nane="cost" type="xs: CDATA" use="optional" />
</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement nanme="partition">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="key val ue" maxQccurs="unbounded" />
</ xs: sequence>
<xs:attribute name="p" type="xs: CDATA" use="required" />
<xs:attribute name="n" type="xs: CDATA" use="required" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="preference">
<xs: conpl exType>
<xs:attribute name="name" type="xs: CDATA" use="required" />
</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement name="real i zer out puts">
<xs: conpl exType>
<XS: sequence>
<xs: el ement ref="output” maxCccurs="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
</xs: el enent >

<xs: el ement nanme="reward">
<xs: conpl exType>

<xs:attribute nane="end time" type="xs:CDATA" use="required" />
<xs:attribute nane="task_ease" type="xs:CDATA" use="required" />
<xs:attribute nane="di al ogue_duration" type="xs: CDATA" use="required" />
<xs:attribute name="date" type="xs:string" use="required" />
<xs:attribute name="user | D' type="xs: CDATA" use="required" />
<xs:attribute name="actual _task _conpletion" type="xs:CDATA" use="required" />

Version: 2.0 (Final draft) Distribution: Consortium



216594CLASSIC D:3.1 February 2009 Page 21/22
<xs:attribute nane="start tine" type="xs: CDATA" use="required" />
<xs:attribute nane="system name" type="xs: CDATA" use="required" />
<xs:attribute nane="conprehensi on_ease" type="xs: CDATA" use="required" />
<xs:attribute name="use_systemin_future" type="xs: CDATA" use="required" />
<xs:attribute name="system behaved as_expected" type="xs: CDATA" use="required" /
<xs:attribute name="perceived _task _conpletion" type="xs: CDATA" use="required" />
<xs:attribute nane="user _expertise" type="xs:CDATA" use="required" />

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="sem transcription_input">

<xs: conpl exType>
<XS:

sequence>

<xs: el ement ref="dial ogue_act" />

</ xs: sequence>

</ xs: conpl exType>
</ xs: el enent >

<xs: el enent name="slu">

<xs: conpl exType>
<XS:

sequence>

<xs:element ref="interpretation" mnQCccurs="0" maxCccurs="unbounded" />
<xs:element ref="semtranscription_input" mnCccurs="0" />

</ xs: sequence>

</ xs: conmpl exType>
</ xs: el enent >

<xs: el ement nanme="transcription_i nput">
<xs:conpl exType m xed="true" />
</ xs: el enent >

<xs: el enent name="tts">

<xs: conpl exType>
<XS:

sequence>

<xs:element ref="output” mnCccurs="0" />

</ xs: sequence>

</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="turn_| evel ">

<xs: conpl exType>

<xs:attribute name="utterance_end time" type="xs: CDATA" use="required" />
<xs:attribute nane="speaker" type="xs: CDATA" use="required" />
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<xs:attribute nane="utterance_nunmber" type="xs: CDATA" use="required" />
<xs:attribute nane="utterance start time" type="xs:CDATA" use="required" />
<xs:attribute nanme="turn_nunmber" type="xs:CDATA" use="required" />
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement name="user _nodel ">
<xs: conpl exType>
<XS: sequence>
<xs:element ref="interpretation_probability" mnCccurs="0" maxQccurs="unbounde
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >

<xs: el ement nanme="user _preference_nodel ">
<xs: conpl exType>
<XS: sequence>
<xs:el ement ref="preference" maxCccurs="unbounded" />
</ xs: sequence>
</ xs: conmpl exType>
</ xs: el enent >

</ xs: schema>
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