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Overview

e Introduction to (why-)Question Answering
- Question Answering (QA)
- A system for why-QA
e Exploiting syntax in question analysis
- Question analysis
- Research questions
- Syntactic parsing: TOSCA (Oostdijk, 1996)
- Data and method
- Results
- Answers to research questions

e Conclusion
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Question Answering (1)

1. Answer A...
2. Answer B...
3. Answer C...
Who._ 7 4. Answer D...
O... !
What...? v
Where...?
Why...?
) 4
| I
(Annotated)
document set| |
\/
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Question Answering (2)

a Language Computer - Internet Demo - Microsoft Internet Explorer

| Bestand Bewerken Beeld Favoriten Extra  Help

J e'-.-'curjga. =+ O ¥ @ @ ::j | ):‘J‘Za'ékﬂn'- *.Favurjeten @| E.::jv ,}_lf - .:-&

J Adres |

@ htkp: v, languagecomputer , comfscripksquestion, caifquser=&3submitz 2, x=23&Submit2z, v=11

™
LANGUAGE
COMPUTER
Horme = Demos = Question Answering =Internet Demo
I t t D Question Examples
n erne emo * When did the Challenger
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" zpace shuttle explode?
Open Search. Concise Answers. * What percent of the sarth air

iz oxwgen?

A e e > Which is the largest volcano
-F?E‘?,-«?.Pf-”f _gu.e_ﬁgnjn; in Europe?

|What is the capital of the Metherlands?| s i el (e

e of wine?

* More exarmnples...
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Question Answering (3

“} Language Computer - Internet Berna - Microsoft Intemet Explorer =B

J Bastand EBewetken Besld Favorieten  Extra  Help | :f
: s e alllet = a2 T o A

J @ Vorlge - \JJ \ﬂ \Ehl _I-| | e Zoeken \:nf Favarieten @ = i ] v .&

JP.dr'_es hitp: ffww,languagecomputer . com/scriptsfguestion, cgirquser='What+is+the-+c apital+ of +the +Metherlands % 3F j Ganaar

LANGUAGE @
COMPUTER

while the seat of government is The Hague (Den
Haag). Rotterdam, at the mouth of the Rhine
delta, has developed...
www.esn-utrecht.nl/holland.php

1. The capital of the Netherlands is Amsterdam, while the seat of government is The Hague (Den Haag),
Rotterdam, at the mouth of the Rhine delta, has developed...
weww esn-utrecht.nl/holland.ohp

2. Den Haag is the capital of the Metherlands |, and of Zuid-Holland province. ... The national capital of the
Netherlands is Amsterdam...
wiwewe cowflage . comfotw fflags fnl-zh-dt Kt

3. Amsterdam is the capital of The Netherdands , and is also known as the ... that the | capital of the
Metherlands is a different place, a special city, unigue..,
wewewy vueling .com BN/ cities/amsterdam.oho

4. The capital of the Netherlands is Amsterdam, even though the States-General and the government have ;I

&] Gereed l_ l_ l_ l_ l_ |4 Internet
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Example of why-QA (1)

3 Language Computer - Internet Demo - Microsoft Internet Explorer

J Bestand Bewetken Beeld Favoristen  Extra  Help

J @'-.-'nrjga. - l“_j - @ @ r:]| 'rj‘Za'ékEn'- *.Favurjetan @| L::jv ﬁ"_l' 7 - .ﬂ

J.ﬁ.dres IEI hikbps f e, Janiguagecomputer, u:u:um,l'scrlpts,l'questlnn cairquser=25ubmit22, x=15&50bmit22, v=17

™
LANGUAGE
COMPUTER
Home = Demos = Question Answering *>Internet Demo
I t t D Question Examples
n erne emo * When did the Challenger
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' space shuttle explode?
Open Search. Concise Answers. * Whiat parcent of the sarth Sir

g oxygen?

* Which iz the largest volcano
in Europe?

Type your questiont
|Why iz Amsterdam the capital of the Netherlands?| T~

A of wWine?

* More examples,.
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Example of why-QA (2

3 Language Computer - Internet Demo - Microsoft Internet Explorer i I = |£|
J Bestand Bewerken Beeld Favoristen Extra  Help | ;f
" s r A Y == . e 3 o 5
J @ varige ~ | \ﬂ \g ‘n | - Zocken ¢ Favoristen @ e = - ,‘i
JAdf_es I@ http: f fua languagecomputer . com/scriptsiquestion. cgitquser =\Why+s+amsterdam-+the+capital+af +the+Metherlands . 3F j Ga naar

@

LANGUAGE
COMPUTER

Although there is only a small and very recent
legal status for Amsterdam as . capital of the
Netherlands (1983), the city has been recognized
as capital ever...
en.wikipedia.org/wiki/Capital_of the Netherlands

1. although there is only a small and very recent legal status for &msterdam as . capital of the Metherlands
(1983}, the city has been recognized as capital ever.,,
ensvikipedia.org/wiki/Capital of the Netherlands

2. Held on May 15-19, 2000 in Amsterdam |, the capital of The Netherlands | Leaders from industry, academia,
and government will present the latest developments...
s S oo

3. Amsterdam (help?info) is the capital city of the Netherlands , ... amsterdam is the financial and business
capital of the Netherlands and one of the most,,,
enwikipedia.org/wikifAmsterdam

4. Amsterdam , Metherlands Amsterdam is the capital of Netherlands The native name of Netherlands is ;I

€] [T [ [ mtemet
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Example of why-QA (3)

ds - Wikipedia, the free encyclopedia - Microsoft Internet E:-q:ﬂm&l'“ __-_121__)'5]

#ld  Favorietenr Extra  Help | 1?

ﬂ lﬂ .:‘| | /.- ! Zosken "-I_E'?:I;'Faw:urieten {Fﬂ | .. 7 T 4

ia.crg/wikifCaptta_of _the_Hetherlands Il Partly because it is a Royal City and also

1

The anly other countries at present time which hav7/a because of its dominant pOSitiOn in Dutch

hetwaen capital and seat of government ave Benin

=1 L I PR - N | L ol AL Ll

Constitution Although there is only a small and very recent
amstedamwas rfferen| LEGAL StAtus for Amsterdam as . capital of the
e ”’m”’:’n Netherlands (1983), the city has been recognized
might be sworyl in (tmighf QS capital ever...

the staus gramsterdam s e, wikipedia.org/wiki/Capital_of_the_Netherlands

1917, until the fully new ca
Amsterddrm. The explicit intenfion of this chagoe was o make i explicit that Amsierdam indeed iz Tthe capiial.

Pergeption [edif]

Although there is only a small and ve

i i . Parly because it a Rovarl Sy (Used not only for the inauguration of Kings, but alsator
raval weddings; note thoudh that roval borials take place in Delf), and also because of its dominant position in Dotch histany:
zince the end of the 16th century the city has groven o be the largest city in the Metherlands and the main centre of trade,
aconomics, finance and I:ulturel. The Hague is never referred to as capital; Dutch school children are taught that "Amsterdam is
the capital of the country.

The deeper cause of this situation is the fact that hefore the Batavian Repuhlic of 17945 the Metherlands were not a unitary state
hut a confederation, the United Provinces, that simply had no official capital at all as each province was, at leastintheory, a
sovereign state. People were thus used to being ruled fram The Hague in fact while publicly acknowledging it as a mere
residence only.
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A system for why-QA

———————————————————————————————————————————————————————————————————————————

Question /— Query

(Annotated)

document set

\/

Retrieve
relevant ‘ Answer
documents or document
fragmy

1. Answer A...
Extract. 2. Answer B...
potential | Rank 13 Answer C
;Vr@\//\-/ers ANSWETS 4. Answer D...

7

___________________________________________________________________________
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Question analysis (1)

e Importance of answer type determination
for quality of QA system (Hovy et al., 2001)

e Answer type for why-questions: ‘reason’
- ‘cause’
- ‘motivation’
- ‘circumstance’
- ‘purpose’
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Question analysis (2)

o Apply machine learning algorithms

e Some of the features used:

- Subject agency

- Verb type

- Modality

- Presence of intensive complementation
Presence of monotransitive “have”
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Research questions

1. Does the use of syntactic information
improve the question analysis module in
the why-QA system?

2. How do inaccuracies in syntactic trees
affect the performance of the question
analysis module?
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Question analysis and syntax: example (1)

“ After three Sagos were stolen from his
home In Garden Grove, “I put a big iron
stake In the ground and tied the tree to the
stake with a chain,” he says proudly.

“ Why did Harold Smith chain his Sagos to
iron stakes? ”
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Question analysis and syntax: example (2)

Why Adverb

did Auxiliary

Harold Noun

Smith Noun

chain Verb

his Pronoun

Sagos Noun

to Infinitive-marker
iron Verb

stakes Noun

e Why did Harold Smith ask his Mary to iron
sheets?

Daphne Theijssen,
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Syntactic parsing: TOSCA

e Deep syntactic parser
- Categories
- Functions
- Attributes
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Intermezzo: example

NOFU, TXTU()
-UTT, S(indic,inter,intr, pass, pres, unn
--A AVP(inter)

-~-AVHD,
- -1 NTOP, AUX(i ndi c, pass, pres) {[ar e}

: . category
-+ -NPHD, N( com pl u) {[T1i

-V, VP(indic,intr, p?\

-+ -MVB, LV(i ndi c, nast p) {pl anned} function
.-A PP()

-+ -P, PREP() {[for J

-+ - PC, NP() attribute

- - - -NPHD, N(com si ng) {r el ease
- - - -NPPO, AVP( gen)

----- AVPR, AVP( excl ) Wh al : 17
...... AVHD, ADV( excl ) {onl yJ ly are 1lms P anne? or
----- AVHD, ADV( gen) {lover seas} Lo cdse DIy 018 »seda

-PUNC, PM i nt er, qn‘)@
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Intermezzo: example

S
AVYP AUX NP VP PP
/\
ADV N LV PREP NP
T T
N AVP
™
AVP  ADV
ADV

Why are films planned for release only overseas
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Syntactic parsing: TOSCA

e Deep syntactic parser
- Categories

- Functions
- Attributes

e Needs human interference at two stages:
- After tagging — checking tags
- After parsing — selecting desired tree

e Interactive character problematic in why-QA
application
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Data and method (1)

e Focus on distinguishing ‘motivation’ and
‘cause’ (most common)

e 235 questions formulated to 13 different
newspaper texts by native speakers
« Three different data sets of questions:
coverage

1. Gold standard trees 100%
2. Semi-automatic output 98%
3. Fully automatic output 80%
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Data and method (2)

 Manually determine (for each question):
- Perfect features
- Answer type

o Automatically derive features using lexical
resources and syntactic trees

e For questions that could not be parsed the
part-of-speech tags were consulted

e Baseline: use words in questions as features
(80.4%)
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Data and method (3)

1. Three types of feature sets:
- Words only (baseline)
- Syntactic information only
- Both words and syntactic information

2. Four types of sources for the features:
- Manually derived perfect features (ceiling)
- Gold standard syntactic parses
- Semi-automatic syntactic parses
- Fully automatic syntactic parses

e All offered to Timble
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Results (1)

e Baseline: 80.4% (selection of words)

e Accuracy using Timble:

perfect gold semi- fully

features standard automatic automatic
syntax 83.8 77.4 77.9 66.4
selection words + syntax 88.9 86.8 86.8 82.1

e Ceiling: 88.9% (perfect features)
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Results (2)

Accuracy using Timble

90.0

85.0

80.0

75.0 -

accuracy (%)

70.0 -

65.0

gold standard semi-automatic fully automatic

—e— syntax selection words + syntax == baseline == ceiling
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Answers to research questions

1. Syntactic information is useful for question
analysis in why-QA:

- Presented method (words + syntactic
information): 86.8% of 235 questions can be
correctly classified as ‘motivation’ or ‘cause’,
compared to 80.4% with words only

2. Too many inaccuracies decreases the
benefit of using syntax considerably:

- Automatically derived TOSCA lead to a
decrease in accuracy (82.1%)
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Conclusion and further research

e There is a need for a question answering
system for why-questions

e In question analysis, the use of syntactic
information is beneficial as long as it is not
too erroneous

e New research: automatic extraction of
discourse relations from texts for the
purpose of answer extraction
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Questions?
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