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Introcuction

@ In orcler to resolve discourse pnenorrnena
a rmoclel of discourse siruciure s 1 |
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Wrat 15 tne nature of discourse siructure In
QA Inieractions?

Does irermsilc struciure olay 2 role In
cdeterrmining discourse Struc[ure?

/)



Outline

@ Corpus: experimenial set-up and
annotailon scnerre,

@ Tnermzilc relatlons peiween quesions and

ine preceding discourse,

@ Distarnce and tnermatlc relatlons petweer)
Literances ¢ omglmmg coniexidzl
onenornena and tnose conialining ineir
arfaecadenis,

~ I v

@ Conclusions.



cuiring sorne thernzic overlzaio,
@ 3 itasks and 10 supjects per task (+ 3 pilots),
Find 3 'tra]mees'r Ips at 2 different orojeus at 3 different
Insttu] eIJrU with differert JJOJ@@[S,
Find 3 conferences in the winter-terrr

'rl"JfJJ olzice in different countries

f d aling witn differen
topics,

Optaln some information for a report apout language tec
in the last 10 years in Europe,

@ Querying LT-WORLD In English.

@ Inieraction rnodality: tyoing.

el 3 0n the surnmer-tersr



Wizard-of-Oz experirment

[riaiKe S[EL[@HJ@HES 200Ut the datapase
contents wnern no answer was fourc or wrer
re ser WES CO onfused asoout tne struciure of
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Annotatlon scnerne

@ Arnnoiation levels:

turns spearer and time.

,
00S

gquestions

utterances

entities
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OLuestions

ser (uestions correspornding to daiaoas
[Luer
(jLiestlorn-io- r]l esilon-relatior:

refinernent, inerne-entty, tnerme-progerty,
parapnrase, overlapd
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reﬂnement, therne.



Refinernent frorn questior:  a question which asks for the sarne
type of entity a5 sorme previous cuestior, out wnere the resiricting
conditions zire d]frereﬂ[, asking, tnus, for a supset, superset,
overlapping set or disjoint set ¢ f tne say class

Fefinernent frorn answer: = nils
erntities JJ\/HH I ine orevJole a 5W8L

(14:16:22) USER: How rmany institutions concerning language
tecnnologies rlre there?

(14:16:52) LT-WORLD: 3810.

(14:17:36) USER: and ruvv many in Europe?

(14:18:34) LT-WORLD: 1130.

(14:19:16) USER: How rany of thern carme to exist during the last 10
years?

(14:20:13) LT-WORLD: Tne datapase does not contain inforration
apout founding ¢ ates.

(14:20:56) USER: How many financing institutions, companies are
there?



Tneme

Therme-entity frorn question:  a question is apout the sarme eniity as sorrne
orevious question,

(15:28:01) USER: What kind of topics will be discussed at AAAI Spring
symposium on Semantic Web meets eGovernement?

(15:28:57) LT-WORLD: Semaniic Web. Semantic ¥nowledge Mangameni.
Ontology. Ma oomg }’movvledﬁ Retrie\ el.

(15:29:24) USER: What is the dead-line for applicants?

(15:30:06) LT- \/\/O RLD: 2005-10-21.

-

fierme-property fror f]'Jr‘JlJfJ zL (luestion asKs for the sarne property as
the previous question out for aenother entity.

Theme frorm answer:  a quesiion asks about an entity first introcduce
sorne ore\/Jou; 2nswer,

(16: 5 14 ) USER: | need projects at tr

|11

(@]

ne University of Athens in Signal

16:59: 5J> LT-WORLD: Rainbowll. MEMPHIS. MKBEEM. CATCH-2004.
PHYSTA. MANDES, VIS ION,

(17:00:27) USER: Description of MANDES, please.

(17:01:16) LT-WORLD: The datapase does not contain inforration anout
MANDES.

(17:01:28) USER: What apout VISION?
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Speecn acis and supordinaiion relations

~ ~\r .;' r a - r e r e

speecn-zct fuest lor), answer, assertior, rec ClLIest,
(e - a2 — I - .f‘ r .f“ r r

Discourse supordination relations are annotated

' T ~\r o c r ' r r 1 e E Yo
peiween question-answer pairs, deper rlemf (uesiions
and the question tney are deoer dent on, and requests
) i e yava Yy o "'f‘ r 'r fry Py eyvre
and assertions and tne que:uom me/ clfd related fo.

14:42:56) USER: how many inventions linked with language technology
were there over the last ten years?
(14:44:14) LT-WORLD: 749.
(14:44:29) USER: Can you give me examples?
(14:44:48) L T-WORLD: How many patents would you like 10 See?
(14:45:30) USER: rmc 10 most recent ones?
(14:46:46) LT-WORLD: Annotation of an image based on associated data.
Speech synthesis loocl.rcuu; and rmethod. l\/lslgmr e translation apparatus
and method. 5/5£em of Finite State Machines.
(14:46:51) USER: where were they annguncedy?
(14:47:24) LT-WORLD: Please walt..
(14:49:00) l_ r-WORLD: Annotation of an image based on associated data,
in United_Kingdom. Speech-syntnesis apparatus and method, in
Umtecl_SEcL[eJ Machine franslation apparatus and rmetnod, in
United_States



~ragrments

Arn Utterance incormplete at its outward forrm, out
whose rearning carn pe recovered frorm tne

Software?

(18:27:42) LT-WORLD: Vienna, Austria.
(18:27:49) USER: and AAAl Spring
Syrnposiurn on Sermanic Wen meeis
eGovernment?

/
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@ If a linguistic expressions denotes the same entity as sorme

prevuu: linguistic expressiorl.

Bndgmg:
@ A definite NP denoting an entity wnicn riasn't peer
introcluced in the discourse, but wnicn stands in sorne Kind of
relation to an entity currently being spoker about,

N



|‘ r 'r.f‘ ol N 'YW e
rerererice

Q |clenilty:
(11:38:33) USER: the Speech TEK West 2006, wnen does it take place?
(11:39:36) LT- //ORI D: 2006-03-30 - 2006-04-01.
(11:40:28) USER: Until wnen can | nand in a paper| |
(11:40:51) LT- WORLD: 2006-01-21.
(\‘ —\r s / - ' s r

Q@ Slperset DUDDL‘)[
(12:55:22) USER: please give me a list of technologies, that are uses in
europe
(12:55:42) LT-WORLD: Acoustic Modelling in Speech Recognition. Answer
Extraction. Autnoring Tools,
(12:56:30) USER: whicn are the most irmnportant
(18:10:08) USER: tell me the dates of these conferences.
(18:10:55) LT-WORLD: 2006-03-27. 2006-01-20. 2005-12-20.
(18:12:22) USER: what are the nomepages
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88.73%

I ~le
5.63%

tic Tollow-up

EMEE.Q THEMEP.Q PARA.Q OVERL. Q
35 107 174 29
B5%) (11.29%)  (18.35%)  (3.06%)

65% 100% 60.92% 18.57%
1.86% 0% 8.09% 21.43%

THEME A
303
(31.96%)

46.39%

10.20%



I-<f'rf"f‘ Vo la N o N

rrefererices er

REL./JPHEN THEME- THEME-
ENTITY PROPERTY

FRAGMENT
(114)

53
(54,08%)

DEFINITE NP 26
(50) (78.78%)
DEICTIC NP 19
(47) (51.35%)

ANAPHOR 13 2
(83) (39.39%) (6.06%) (30.30%

DEICTIC
PRONOUN (12)

ELIDED NP 9
(21) (69.23%)
1
BRIDGING (92)
(74.07%)

NOMINAL
ELLIPSIS (16)

17
(161229%)

1
(7.69%)

(2.06%)
4
(12.21%) (6.10%)
1
1

(35.13%

(21.42%)

(15.38% _
(5.55% (1.85%

6
(46.15%)

3

)

0
)

1

2
)

3

)

7)
7)
(5.40%)
i

)
1

(7.69%)

TOTAL OF
CONNECTED

OCCs.

97

(35.08%)

33
(66%)

1 37
(2.70%) (78.72%)
5 33
(15.15%) (39.75%)

)

3
(25%
13
(61.90%)
54
(58.69%)
5 3

dl

(38.46%) (& 25%)
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Ine antecedents of rore irnplicit referring

2/0resslons (Jromourp) cre very ofter) in tne
sarne segment as the e pressions (same
utterance, 1 Utterarnce rlvvrl/)

The antecedents of less explicli referring
exoressions (NPs) are mosily in tne Jmmdd]dfd]/
oreceding segrment, out also oftern In ine sarne
segrment. Apoui 50% are 2 utierarices awaly,
20% peiween 3 and 5

In few cases (1L1) antecedenis of NPs are across
ine poundaries of tne Imrmediaizely oreceding
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(16:48:25) USER: what is the name of the coordinate [ ]

(16:48:54) LT-WORLD: Christoph Bussler.

(16:48:56) USER: what is his email address

(16:49:19) LT-WORL D: Please specify your question

(16:49:31) USER: what is the homepage of the project

(16:49:42) LT-WORLD: htip://dip.semanticweb.org

(16:49:57) USER: what is the ernall address of Christoph Bussler,
(16:50:13) LT-WORLD: The database does not contain this information.
(16:50:45) USER: where does the project take place

L petweern tne last referance o ine

Thereis ar

project anc J

Flowever, ine focus of the ir er/émru segrment 1S zn entity
ICs

introcduced to the discourse in relation to the focus of the previous
segrnent (tn |

S ‘the project).
Trematlc nesting: tne empeddecd segment snifts the focus of
2l to zin entity relzied to the one in focus In the emoedding
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nthe embedded segment thie focused entity frormn the ernbedding
segrmernt, althougn not peing the main focus, keeps still being in
focus, that's wry it can oe referred later witn air JmoJJ clt clevice



Tneratlc and discourse sir

@ Thernatic relations provide 2 structure which,
togetner witn ine ore provided py | |
goals, lirnits ine searc'r spece for a'J'tececlerJfr_S,

Q rnemrrrm srrlJcture IS In Information-orowsing

; to ine Intentional sirucidre
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contripute to 'Lhe resolut]on of contexiual
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2 possipility of Iplru coniexiuzl pnenorrera ecross
segmem"rs s given by cerw_m types of thernzaiic
2l

relatecdness and conilguity of questions.
In most cases antecedents are in the immediately
11 o NP\ Cy O o b~
oreceding segrment or irl the sarme segrment as the
reference  local context determined oy tne discourse
ozlls.
BUt I sorrne cases
antecedents are zcross ne poundaries of the i deJLITdI/
oreceding segment  less local context determined oy thernatic
struciure,
a less local context may encormpass several segments snaring
the same theme in a more or 1255 direct v WELY.,



Fowards rnoclelling less local
coniex:

@ For QA systerns qu er/mg 5 turec cata;
Frefres: wrer r ent : ] go]
arc the entties related | trroucn
are activated, Heference 1s resolvead witnin tne

~t =t~

aciivation scope,

t I sorne cases plan regogmrjon frzy ne rie
| l2vel of thermatic ernpedding a
st pe resolvedJ

®
@
O
@

QF rstructured
clatar aind other kind of Jmﬂera m or gl, less
structured nature thar our 'tasks, It rneay pe rmore
cdifficuli to keep track of tnhe less local coniexi



