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Abstract between events, states, or propositions mentioned in
the text, and these relations comprise a subset of the
We address the subtask of generatimlyy- discourse relations annotated in the PDTB. Thus,

questions from texts and propose the use  given an input document from the PDTB corpus,
gf, causal rTeIatgnska}nnotaulad in the Penn  content selection methods fahy-QG - essentially,
Iscourse TreeBank for evaluating content- o645 for automatic identification of causal rela-

selection methods fowhy-question genera- .
tion. Our initial experiments show that 71% of tions - can be evaluated by standaedall andpre-

an independently developed data sewdiy cision measures through reference to PDTB causal
questions can be correlated with causal rela-  relations annotated in the same document.
tions annotated in the PDTB. To evaluate the feasibility of using the PDTB dis-

course relations for theshy-QG task, we examined
the correlation between an independently developed
data-set ofiwhy-questions and answers (Verberne et

Within the question generation (Rus et al., 2007§1I., 2007) created over a subset of the PDTB source
task, we address the subtask of generativigr  COrPUS, and the PDTB relations over the same sub-
questions Why-QG) from complete documents, S€t. Our initial findings show that 71% of the QA
specifically thosewhy-questions that are “sup- pairs in thewhy-QA data have their source in causal
ported” by the text, and that crucially do not makd€lations annotated in the PDTB, thus suggesting
use of world knowledge extraneous to the text. Afatthe PDTB could be useful for evaluationahy-

for other types of questions, there are two aspects C- In the remainder of this paper, we present our
the why-QG task that must be separated - identifyanalysis of thavhy-QA data set with respect to the
ing the source of the questions, i.egntent selec- PDTB, and briefly discuss some issues raised by the

tion, and generating the questions from the identi@A Pairs unaccounted for in the PDTB.

fied es, i.eplannin d realization In thi . .

60 sourees, 1.epranning and reaization S Using the PDTB for Evaluating Content
paper, we focus on the content selection aspect of Salection i hOG

why-QG, and propose the use of a recently released ection in why-Q
data resource, the Penn Discourse Treebank (PDTBhe PDTB contains annotations of “explicit” and

(Prasad et al., 2008), as a testbed for identifying themplicit” discourse relations and their (two) argu-

source ofwhy-questions. Whyquestions typically ments (annotated as Argl and Arg2), their (possi-
have their source in causal relations (e.g., reasoply multiple) senses, and their attributions on the
result, purpose, or justification relations) expresseg/sJ corpus (Marcus et al., 1993). Discourse re-
" ithe PDTB (http://www.seas.upenn.edu/ pdtb) iS!atior?s, such as caus_al, contrastive, temporal, con-
available through the Linguistic Data Consortiumijunctive, and elaboration relations, are taken to hold
(http:/iwww.ldc.upenn.edu). between the “abstract objects” mentioned in the text,
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such as events, states, facts, and propositions. Th&& Evaluatingthe PDTB Relationswith a
are two main reasons for why we believe the PDTB Why-QA Data Set

may be particularly conducive to content selectiofyith the recent emergence of interest why:

in why-QG. First, the PDTB is theory-independent,, otion answeringahy-QA) has also come some
in that it is not committed to bw!dlng any particu- jniensive development of data-collection fahy:
lar type of structure over the entire text (e.g., a ”eﬁuestions (and answers), in particular by Verberne

structur_e), so that “relation discovery” is not undulyg 41 (2007). For our study, we used Verberne et al's
constrained by an assumed data structure. Seco%iA pairs created from 7 texts in the WSJ corpus,

PDTB discourse relations are linked to lexical €X<ince this is a subset of the same corpus over which

pressions when they are explicit in the text (ExaMg, ppTR has been annotated. Verberne et al set

ples 1 and 2), thus facilitating their automatic |dent|-UIO an elicitation experiment wherein native speak-

fication? And while implicit (inference-dependent) ers were asked to read the texts, formulatey

discourse relations are annotated, they are markgfestions for which the answer could be found in the
only between.adje.lc.ent sentenpes (Ex. 3) via th? Raxt (i.e., were “supported” by the text), and also for-
sertion of an “implicit” connective to express the -, ate the answers to each of their questions. Each
ferred relation, and are thus constrained inference§ext was given to multiple subjects so that there is

(1) ... increased carbon dioxide emissions.., much overlap in the topics of the questions (roughly
will cause the Earth to warm upecausecar- 3 to 4 questions per topi€).Given that the task of

bon dioxide prevents heat from escaping into  the humans was to generate as mamy-questions

space. (cause:reasof) as they could after having read the text, this data can
(2) ... its field staff signed up the 500 schools inbe taken to be exhaustively representative of all the

238 school districts after only eight weeasd why-questions that could be supported by the text.

company executives now expect to reach their For this paper, we examined the QA pairs for 3

start-up goal of 1,000 schoolsbeforethe end of

i s ) - of the 7 texts in Verberne’s collection, for which we
thisyear. (expansion:conjunction/cause:result)

had extended the PDTB annotations. Out of a to-
Ral of 177 guestions from these 3 texts, we found
we had to exclude several questions, for the follow-
ing reasons. First, we excluded 30 questions since
they (or their answers) were not supported by the
In its current state, the PDTB contains fewer retext® Second, because of the considerable overlap
lations than could have been identified given its agsetween the topics of questions, we only selected
proach, since some practical decisions were madedde QA pair within each topic group.This selec-
not annotate certain types of relations. For exampléon was done randomly. After these exclusions and
intra-sentential implicit relations between C|ausegroupings, the final set of QA pairs we obtained for
and implicit relations across paragraphs were naehe 3 texts was 38. We manually examined these 38
annotated. While these gaps in the annotation cajuestions to see if they were associated with the ar-
be filled eventually by models trained on the existguments of a PDTB relation in the relevant text, also
ing annotations, we decided to manually extend theoting the sense of the relation. Our analysis showed
PDTB annotations of 3 texts for our analysis befow.

(3) ..., researchers analyzed the changes in conce
trations of two forms of oxygetmplicit=because
These measurements can indicate tempera-
turechanges, . .. (cause:reason)

corpus and make it available for community-wide use.

2PDTB discourse relations can be lexicalized as connec- °Since a single question topic has multiple realizations in
tives drawn from well-defined syntactic classes (subotdinathis data set, it is also very useful in principle for ghlanning
ing/coordinating conjunctions and adverbials), but also aand realizationaspect ofvhy-QG.
non-connective expressions, callelfernative lexicalizations ®For a question-answering application, recognition of ahus
(“AltLex”). relations can also be useful for identifying unsupporieu

%In the PDTB examples, relations are underlined; Argl apguestions, and allow the system to report this to the user.
pears in italics; Arg2 is in boldface; senses appear in phaeen "Data on unsupported questions (and answers) and topic
ses; multiple senses are separated by “/”. groupings of the questions were not part of the public distri

“We extended the annotations for only 3 texts due to timéution of thewhy-QA data, but were obtained separately from
constraints. However, we plan to extend a larger subseteof ttfSuzan Verberne upon request.



the following. On the one hand, all the causal relawhy have educators protested Channel Orertd
tions annotated in the PDTB were associated with the answer aBecause it shows ads to pupildere,
guestion in thavhy-QA data, providing evidence for the causal relation is unannotated in the PDTB be-
the exhaustiveness of tiny-QA data. On the other cause it is expressed intra-clausally through the po-
hand, 28 of the 38 QA pairs were associated with gentially causal vertdrawn However, we believe
PDTB relation, 27 of which were causal relationsthat it should be possible to combine the PDTB data
(The single non-causal relation was specification (aith independent resources that attempt to annotate
type of elaboration).) From the causal relations ifntra-clausal relations.

Examples (1), (2), and (3) above, taken from the 3 )

texts we studied, the followinghy-questions were 3 Conclusion

generated in thashy-QA data. In this paper, we proposed using an existing resource

(4) (For Ex. 1): Why will increased carbon dioxide Of annotated discourse relations, the Penn Discourse

emissions cause the Earth to heat up? TreeBank (PDTB), for evaluating approaches to
(5) (For Ex. 2): Why does Channel One expect t¢ontent selection fowhy-question generation. We
reach their start-up goal of 1000 schools? examined the coverage of PDTB causal relations

(6) (For Ex. 3): Why did researchers analyze th&@Ver an independently developed data setvaiy
changes in concentration of two forms of oxy-questions and answers. Our initial findings showed a
gen? 71% correlation between the two data sets. We con-

_ clude that the PDTB could be useful for evaluating
Thus, the PDTB causal relations can be seen Bntent selection methods Wwhy-QG

providing the source for 71% (27/38) of thehy
guestions. The remaining questions had one of tchknowIedgements

following problems: (a) the question and answer

were in distinct clauses/sentences unrelated to eaW? are grateful to Suzan Verberne for freely pro-

other by a PDTB relation (16% of all questions);\'idmg thewhy-QA data. We also thank Alan Lee,

(b) the question and answer appeared within a sjjgonnie Webber, and the anonymous reviewers for

gle clause, with the relation expressed with a causme'r helpful comments. This work was partially

verb/preposition (11% of all questions). For theupported by NSF grants EIA-02-24417, EIA-05-

guestionWhy is Channel One controversialand 63063, and 11S-07-05671.
its answeiFour 30-second TV ads during each show
have drawn protests from educatpfSxample (7) References

shows the source fragments (in italics). These two

. Mitchell P. Marcus, Beatrice Santorini, and Mary Ann
fragments are unrelated in the PDTB because they Marcinkiewicz. 1993. Building a large annotated cor-

are 8 sent_ences apart, requiring acomple>_< inference,pus of english: The Penn Treebanomputational
such as “if a show draws protests, then it must be | inguistics 19(2):313-330.
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The answer fragment in Example (7) is also the to Document and Discoursé7(2):21-41.

source for another QA pair, with the question as



