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NLP Systems need evaluation

R 2 oe@ o

» “Animportant recent development in NLP has been the use of
e much more rigorous standards for the evaluation of NLP systems”

Manning and Schutze
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- NLP Systems — ways of doing
_evaluation

+ “How well does the system work?”

4 Possible domains for evaluation

4+ Pro essmg time of the system

' ear.'n-- vstem



Accuracy and Error

L o9

£

-+ To evaluate means to compare the system output‘*—'"
- a am_st a gold standard |

S Ol d Il

e —

:

number correct

accuracy =

number of results

number wrong

error =
number of results
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Accuracy and Error - Example
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4+ A system that detects the language... [ —

“ yAll slus” = Arabic v
“Bon soir!” = French
“Good evening!” = Spanish &



Precision and Recall

oo oege
4+ Precision and Recall are set-based measures

- reference set membership

4+ They evaluate the quality of some set membership, based on ¢

Precision: what proportion of the retrieved documentsis

——

:
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ST e

yreflevant documentsy |1 yretrieved docunientsy




PreC|S|on and Recall — Example (1)
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PreC|S|on and Recall — Example \(3)-"’
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~ F-measure (F-score or F1-score)

L o9

.

s
.

-+ F-measure is a measure of a test's accuracy, and it
- considers both the precision p and the recall r
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Question Answering - Modules

+ QA systems normally adhere to the pipeline
architecture composed of three main modules
(Harabagiu and Moldovan, 2003):

question analysis - the results are keywords,
answer and question type, focus

paragraph retrieval - the results are a set of

relevant candidate paragraphs/sentences from the
document collection

answer extraction - the results are a set of
candidate answers ranked using likelihood
measures



QA - Question Type

4+ Harabagiu and Moldovan, 2003:

Factoid - “Who discovered the oxygen?’, “‘When did
Hawaii become a state?” or “What football team
won the World Coup in 19927

List - “What countries export oil?” or “What are the
regions preferred by the Americans for holidays?”.

Definition - “What is a quasar?” or “What is a
question-answering system?”

How, Why, hypothetical, semantically constrained,
polar (Yes/No) and cross-lingual questions



QA Answer Type

4+ Person - "What”, "Who”, "Whom", "With who"

%F Locatlon (City, Country, and Region) - "What state/
city”, From where”, "Where"“ |

o=
Jll.ll_ﬂV
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QA - Search collection

L L

+ Local collections, internal organization documents,
newspapers, Internet

e

losed-domain - deals with questions from a spe
(medical, baseball, etc.). Can expl

s MNNW\ANIIoAdAaAn (ArnEA L 7




Examples of such systems

The first QA systems created in the 60s:

BASEBALL (Green, 1963) - answer questions about
baseball games

LUNAR (Woods, 1977) - geological analysis of
rocks returned by the Apollo moon missions

IURES (Cristea, Tufis, Mihaiescu, 1985) - medical
domain, querying national programs library

QUERNAL (Cristea, Tufis, 1987) - personnel
database, drilling and extraction, metallurgy,

geography



QA - Systems of today

L o

+ Powerset: http://www.powerset.com/ (
http://www.bing.com/)
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QA - Competitions

4+ TREC (Text REtrieval Conference) - started in 1992
http://trec.nist.gov/

<+ National Institute of Standards and Technology (NIST),
Gaithersburg, Maryland, USA

4+ CLEF (Cross Language Evaluation Forum) started in 2000
- http://www.clef-campaign.org/ European languages in
both monolingual and cross-language contexts

<+ Coordination: Istituto di Scienza e Tecnologie
dell'Informazione, Pisa, ltaly

<+ Romanian Institute for Computer Science, Romania

19



—<test-set>
— <topic t_id="1" t_name="AIDS">
—<reading-test r_id="1">
—<doc d_id="1">
Annie Lennox: De ce sunt activist impotriva HIV/SIDA Vi voi spune povestea transformirii mele intr-un activist impotriva HIV/SIDA. Iar acesta este numele campaniei mele, Campania SING [Canti]. In noie
fundatia sa impotriva HIV/SIDA. Tar 46664 este numarul pe care il avea Mandela in inchisoarea din Robben Island. Aici sunt cu Youssou N'Dour, pe scena, distraindu-ma de minune. A doua zi, tofi artistii au f
fata fostei sale cefule de inchisoare. Puteti vedea gratiile de la fereastrd aici. A fost un eveniment plin de semnificatii pentru noi toti. In acel moment Mandela a spus presei mondiale ci are loc aproape un genoc
mai vulnerabile victime, erau femeile si copiii. Asta a avut un impact urias asupra mintii mele, deoarece sunt femeie si sunt mama si nu mi-am dat seama ca pandemia HIV/SIDA afecta direct femeile in acest fe
ceva despre care trebuie sa vorbesc. Trebuie sd servesc aceastd cauza.” Si astfel, in consecinti, am participat la fiecare eveniment al fundatiei 46664 1a care am putut lua parte si am organizat conferinte de pr
respect pentru extraordinara, incredibila munca pe care a facut-o. Toata lumea il respecta pe Nelson Mandela. Toatd lumea il idolatrizeaza pe Nelson Mandela. Dar stiu ei despre ce se intampla in Africa de Sw(
si as spune oamenilor ce se Intampla acolo, ar fi socati. Am fost foarte, foarte norocoasa, cativa ani mai tarziu, sa-1 intalnesc pe Zackie Achmat, fondatorul Treatment Action Campaign, un activist incredibil. L
Va spune ca sunt solidard cu oamenii care au HIV, oamenii care traiesc cu HIV. Siintr-un fel, din cauza stigmatului, prin purtarea acestui tricou, eu spun “"Da, putem discuta despre aceasta problema.™ "Nu tre
acestei organizatii incredibile. Este 0 campanie ce se bazeaza pe comunitate cu 80% dintre membri fiind femei, majoritatea fiind infectate cu HIV. Lucreaza pe teren. Au un impact extraordinar asupra oamenilo
extraordinar ceea ce fac. Si da, campania mea SING a sprijinit Treatment Action Campaign in sensul cd am incercat sa constientizez oamenii si am incercat sa strang fonduri. O multime din banii pe care am1
inca continua si o faca, in Africa de Sud.Asadar aceasta este campania mea SING. Campania SING este de fapt formata din mine si inca trei sau patru oameni minunati care ma ajuta si ma sustin. Am calator
Norvegia, primind un cec consistent, cintind 1a Hong Kong, incercind si-i conving pe oameni si doneze bani. In Johannesburg am avut ocazia si cant in fata unei audiente majoritar atbe din clasa mijlocie ca
oamenii au tendinta sa o evite, pentru ca sunt plictisiti, si nu stiu de fapt care sunt solutiile. Aaron Motsoaledi, ministrul sanatatii aflat in functie, a participat 1a acel concert, si am avut ocazia sa-1 intalnesc, iar
devenit ulterior o reprezentanta a Scotiei st a HIV. Si le-am prezentat experientele mele in Incercarea de a-i face constienti de ce se intampla. Si din nou, in Edinburgh, impreuna cu minunatul cor al copiilor afr
afectata de virusul SIDA Aici sunt in New York cu Michel Sidibe. El e directorul UNAIDS. Sunt foarte onoratd de faptul ca Michel m-a invitat doar cu cateva luni in urma sd devin ambasador UNAIDS. Siint
lume este ca am vrea si vedem eliminarea propriu-zisa a transmiterii virusului de la mama la copil pana in anul 2015. Este un obiectiv foarte ambitios, dar credem ca poate fi atins cu vointa politica. Este posib:
suntem foarte increzatoare, pentru cd stim cd aceasta tanara este tratata astfel incat si i se prelungeasca viata pentru a avea grija de bebelusul pe care il va naste. Iar bebelusul sau va fi tratat cu PMTCT. ceea
modalititile de interventie pentru stoparea pandemiei SIDA.As dori sd inchei spunindu-va povestea despre Avelile. Ea este Avelile. Merge cu mine orfunde ma duc. Spun povestea ei tuturor, pentru ca ea reprez
complementare SIDA. Avelile avea virusul. S-a nascut cu virusul. Si aici are 7 ani, cintirind nu mai mult decat un bebelus de 1 an. In acest moment al vietii sale, ea suferd de SIDA in plini dezvoltare si are pr
Doctorii si asistentele erau fenomenali. Au trecut-o pe un regim nutritiv foarte special si au avut mare grija de ea. Si atunci cand am plecat de 1a spital nu stiam -- pentru cd am filmat atunci povestea ei -- nu st
foarte marcati de aceasta experientd directa, de acest copil, stifi, acea poveste. Cinci luni mai tarziu ne-am intors in Africa de Sud pentru a o reintilni pe Avelile. Si devin -- firele de par de pe -- nu stiu daca pu
care a avut loc. Nu este extraordinar?(Aplauze)Aceste aplauze sunt de fapt pentru doctorii si asistentele din spitalul In care au avut grija de Avelile. Siinteleg ca apreciati acest tip de transformare. Asadar, as di
la hrana buna si asistentd medicala de calitate si daca credeti ca Obiectivele de Dezvoltare ale Mileniului, in mod special al cincelea si al saselea, ar trebui urmirite absolut de toate guvernele din toatd lumea -- nn
din sala Va multumesc mult.(Aplauze)
</doc>
—<qq id="1">
—<q_str>
Ce eveniment a determinat-o pe Annie Lennox s se angajeze in lupta contra SIDA?
</q_str>
<answer a_id="1">detentia lui Nelson Mandela la Robben Island</answer>
— <answer a_id="2">
ceremonia de inchidere a fundatiei lui Nelson Mandela
</answer>
<answer a_id="3">intalnirea cu Youssou N'Dour</answer>
<answer a_id="4">segregarea rasiala din Africa de Sud</answer>
— <answer a_id="5">

o e s st An excerpt from a ‘gold star

</q>
—<qq id="2">
<q_str>Cine este fondatorul campaniei SING?</q_str>
<answer a_id="1">Nelson Mandela</answer>
<answer a_id="2">Youssou N'Dour</answer>
<answer a_id="3">Michel Sidibe</answer>




4+ Our group participated at CLEF exercises since 2006:

;'— <+ 2006 - Ro-En (English collection) - 9.47% right answers ="
+ 2007 - Ro-Ro (Romanian Wikipedia) - 12 % ——

- Ro-Ro (Romanian Wikipedia) - 31 %
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Background Test data (documents,
knowledge questions, possible
answers)

N

Lucene
index 1 Questions processing: Answers processing:

- Lemmatization - Lemmatization

- Stop words elimination - - Stop words elimination
- NEs identification - NEs identification

- Lucene query - Lucene query

Identify relevant
documents

Lucene
indexes 2

Partial and
global scores
per answers




Background knowledge indexing

+ The Romanian background knowledge has 161,279
documents in text format
+ 25,033 correspond to the AIDS topic
+ 51,130 to Climate Change topic
+ 85,116 to Music and Society topic

+ The indexing component processes the name of the file
and the text of the article => Lucene index 1

= CLIMATE_CHANGE_RO_9910.xt ‘

Romé&nia a intrat in criza alimentara

La jumdtatea lui 2008, scumpirea alimentelor o depdsea pentru prima datd dupd patru ani pe cea a mdrfurilor
nealimentare sau a serviciilor, pe fondul deprecierii leului si importurilor masive de produse agricole. De atunci
pénéd la inceputul acestui an, servicile si produsele nealimentare au ldsat in urmd alimentele din punctul de vedere

al cresterii preturilor, insd trendul s-a inversat si acum suntem din nou in fata unui véarf al scumpirilor la alimente.

Mai citeste si:

Pdinea este produs de lux pentru orddeni, iar producdtorii?Zmenintd cu noi scumpiri

Normal text file length: 3312 lines: 36 In:1 Col:1 Sel:0 Dos\Windows ANSI as UTF-8 INS




Test data processing — Processing
questions

+ Stop words elimination

+ Lemmatization

+ Named Entity identification
+ Lucene query building

<topic t id="1" t name="AIDS" r id="2" g id="3">
kstring>Which.African country did Bono Vox visit?</string>
<focus>country</focus>

<verb>visit </verb>

<noun></noun>

<adj></adj>

<nameEntities>African Bono Vox</nameEntities>
<query>African”?3 country Bono”3 Vox”3 wvisit</query>
<questionType>FACTOID</questionType> 24
<answerType>OTHER</answerType>



Test data processing — Processing

possible answers

+ Ontologies are used (Iftene and Balahur, 2008), for
instance, to locate cities (relation [is_located_in])

+ In which European cities has Annie Lennox performed?

+ Answers containing non-European cities are eliminated
(here: replaced with the value XXXXX)

<{answer
<answer
<answer
<answer
,‘<7<’:1D.SW€I‘

a 1d='l'>London”3 Paris”3</answer>

a 1d="'2"'>XXXXX"*3</answer>

a 1d="'3"'">XXXXX"*3</answer>

a 1d='4'>Edinburgh”3 Oslo”3</answer>
a 1d="'5"'>XXXXX"*3</answer> 25



Searching using relevant documents
for questions

4+ Then in every index, queries associated to possible answers
are asked for using Lucene

4+ For every answer, a list of documents displaying Lucene
relevance scores is obtained

+ Score2(d, a) is the relevance score for document d when
searched with the Lucene query associated to answer a

<question g id="1" r id="1" t id="1" a id="1">
<paragraph doc id="doc.txt" score2="0.11814499"/>

</question>

<question g id="1" r id="1" t id="1" a id="2">
<paragraph doc id="doc.txt" score2="0.068914026"/>

</question>

<question g id="1" r id="1" t id="1" a id="3">
<paragraph doc id="doc.txt" score2="0.018048882"/>

</question>

<question g id="1" r id="1" t id="1" a id="4">
<paragraph doc id="doc.txt" score2="0.04478345"/>
</question>
<question {é%i:”l” r id="1" t id="1" a id="5">
<paragraph doc id="doc.txt" score2="0.1216592"/>
<paragraph doc id="AIDS RO 13800.txt" score2="0.0015860073"/>§
</question>



Despre question-answering

<+ Harabagiu, S & Moldovan, D. (2013). Question Answering. In R.
Mitkov (ed.) The Oxford Handbook of Computational Linguistics.

This article reviews current research in integrating knowledge-
based NLP methods with shallow processing techniques for QA.
Textual Question Answering (QA) identifies the answer to a question
in large collections of on-line documents. By providing a small set of
exact answers to questions, QA takes a step closer to information
retrieval rather than document retrieval. A QA system comprises
three modules: a question-processing module, a document-
processing module, and an answer extraction and formulation
module. => la Seminarul matematic, UAIC
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4Prezentaté la ACL-
- EACL 2001, Toulouse

Prima sectiune trebuie sa fie
intotdeauna Introducerea.

domeniul in care se
plaseaza cercetarea

Existd o competitie care
justifica preocuparile.

Sarcina este detaliata.

The Role of Lexico-Semantic Feedback in Open-Domain Textual
Question-Answering

Sanda Harabagiu, Dan Moldovan
Marius Pasca, Rada Mihalcea, Mihai Surdeanu,
Razvan Bunescu, Roxana Girju, Vasile Rus and Paul Morarescu

Department of Computer Science and Engineering
Southern Methodist University

Dallas, TX 75275-0122
{sanda}@engr.smu.edu

Abstract

This paper presents an open-domain
textual - Question-Answering  system
that uses several feedback loops to en-
hance its performance. These feedback
loops combine in a new way statistical
results with  syntactic, semantic or
pragmatic information derived from
texts and lexical databases. The paper
presents the contribution of cach feed-
back loop to the overall performance of
76% human-assessed precise answers.

1 Introduction

Open-domain textual  Question-Answering

documents a text snippet where the answer to
a natural language question lies.  The answer
15 constraned lo be tound cither 1n a short (50
bytes) or a long (250 bytes) text span. Frequently,
keywords extracted from the natural language
question are cither within the text span or in
its immediate vicinity, forming a fext para-
graph. Since such paragraphs must be identificd
throughout voluminous collections, automatic
and autonomous Q&A systems incorporatc an
index of the collection as well as a paragraph
retrieval mechanism.

Keeent results trom the TREC evaluations
((Kwok ct al., 2000) (Radev et al., 2000) (Allen
" "The Text REtrieval Conference (TREC) is a series of
waorkshops organized by the National Institute of Standard

and Technology (NIST), designed to advance the state-of-
the-art in information retnieval (IR)

et al., 2000)) show that Information Retrieval (IR)
techniques alone are not sufficient for finding an-
swers with high precision. In fact, more and more
systems adopt architectures in which the seran-
tics of the questions are captured prior to para-
graph retrieval (c.g. (Gaizauskas and Humphreys,
200U) (Harabagiu ct al., 2000)) and vsed later in
extracting the answer (cl. (Abney ct al., 2000)).
When processing a natural language question two
goals must be achieved. First we need to know
what is the expected answer type: in other words,
we need to know what we are looking for. Scc-
ond, we need to know where to look for the an-
swer, ¢.g. we must identify the question keywords
to be used in the paragraph retrieval.

The expected answer type is determined based
on the question stem, c.g. who, where or how
much and eventually once of the question concepts,
when the stem is ambiguous (for example what),
as described in (Harabagiu et al., 2000) (Radev et
al., 2000) (Srihari and Li, 2000). However finding
question keywords that retrieve all candidate an-
swers cannot be achieved only by deriving some
of the words used in the question.  Frequently,
question reformulations use different words, but
imply the same answer. Morcover, many cquiv-
alent answers are phrased differently. In this pa-
per we arguc that the answer 1o complex natural
language questions cannot be extracted with sig-
nificant precision from large collections of texts
unless several lexico-semantic feedback loops are
allowed.

In Section 2 we survey the related work
whereas in Section 3 we describe the feedback
loops that refine the scarch for correct answers.

T 83,

abordari recente, 1n care se va

...sustinute de citari

Este prezentatd noutatea pe
care o aduce cercetarea.

Prezentarea structurii lucrarii
incheie Introducerea.

inscrie si cea descrisa in lucrare...
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{Sectiunea a doua descrie alte

abordari cunoscute.

o fraza frumoasa care
introduce trecerea in revista
care urmeaza

- | Daca e vorba de cunostinte
general acceptate, nu e
absolut necesar si le citez.

Module NE pot fi
incorporate in sisteme QA
pentru a mari eficienta.

Argument: fara un modul
NE performanta e mica.
Citeaza!

Totusi, recunosc o problema
in aceastd abordare

Scction 4 presents the approach of devising key-
word alternations whercas Section 5 details the
recognition of question reformulations. Section 6
cvaluates the results of the Q&A systern and Scc-
tion 7 summarizes the conclusions.

2 Related work

Mechanisms for open-domain textual Q&A were
not discovered in the vacuum. The 90s witnessed
a constant improvement of IR systems, deter-
mined by the availability of large collections of
texts and the TREC evaluations. In parallel, In-
formation Extraction (IE) techniques were devel-
oped under the TIPSTER Message Understand-
ing Conference (MUC) competitions. Typically,
IE systems identify information of interest in a
text and map it to a predefined. target represen-
tation, known as femplate. Although simple com-
binations of IR and IE techniques are not practical
solutions for open-domain textual Q&A because
IE systems arce based on domain-specific knowl-
edge, their contribution to current open-domain
Q&A methads is significant. For example, state-
ol-the-art Named bnuty (NI) recognizers devel-
oped for IE systems were readily available to be
incorporated in Q&A systems and helped recog-
nize names of people, organizations, locations or
dates.

Assuming that it is very likely that the answer
is a named entity. (Srihari and Li, 2000) describes
a NE-supported Q&A system that functions quite
well when the expected answer type is one of the
categorics covered by the NE recognizer. Un-
fortunately this system is not fully autonomous,
as it depends on IR results provided by exter-
nal scarch engines. Answer extractions based on
NE recognizers were also developed in the Q&A
presented in (Abney et al., 2000) (Radev et al.,
2000) (Gaizauskas and Humphreys, 2000). As
noted in (Voorhees and Tice, 2000), Q&A sys-
tems that did not include NE recognizers per-
formed poorly in the TREC evaluations, espe-
cially in the short answer category. Some Q&A
systems, like (Moldovan et al., 2000) relied both
on NE recognizers and some empirical indicators.

However, the answer does not always belong
to a category covered by the NE recognizer. For
such cases several approaches have been devel-
oped. The first one, presented in (Harabagiu ct

al., 2000), the answer type is derived from a large
answer taxonomy. A different approach, based on
statistical techniques was proposed in (Radev et
al., 2000). (Cardic et al., 2000) presents a method
of extracting answers as noun phrases in a novel
way. Answer extraction based on grammatical
information is also promoted by the system de-
scribed in (Clarke et al., 2000).

One of the few Q&A systems that takes into
account morphological, lexical and scmantic al-
ternations of terms is described in (Ferret ¢t al..
2000).  To our knowledge, nonc of the cur-
rent open-domain Q&A systems use any feed-
back loops to gencrate lexico-semantic alterna-
tions. This paper shows that such feedback loops
cnhance significantly the performance of open-
domain textual Q&A systems.

3 Textual Q&A Feedback Loops

Before initiating the scarch for the answer to @
natural language question we take into account
the fact that it is very likely that the same ques-
tion or a very similar one has been posed to the
system before, and thus those results can be used
again. To find such cached questions. we measure
the similarity to the previously processed ques-
tions and when a reformulation is identified, the
system returns the corresponding cached correct
answer, as illustrated in Figure 1.

When no reformulations are  detected,  the
scarch for answers is based on the conjecture that
the cventual answer is likely to be found in a
text paragraph that (a) contains the most repre-
sentative question concepts and (b) includes a tex-
tual concept of the same category as the expected
answer.  Since the current retrieval technology
docs not model semantic knowledge, we break
down this scarch into a boolean retrieval, based
on some question keywords and a filtering mech-
anism, that retains only those passages containing
the expected answer type. Both the question key-
words and the expected answer type arc identified
by using the dependencices derived from the ques-
tion parse.

By implementing our own version of the pub-
licly available Collins parser (Collins, 1996), we
also learned a dependency model that enables the
mapping of parsc trees into scts of binary rela-
tions between the head-word of cach constituent

prezinta diferite solutii la

problema evidentiata.
Citeaza.

-
aad)

in nici una din ele insa nu
se utilizeaza buclele cu

feedback - trasatura care va

face subiectul lucrarii

[ 4

TEN

Desi redundant, se mai spune
o data c3 aceasta trasatura
imbunatateste semnificativ

performanta sistemelor QA.

Sectiunea a treia e prima
dintre cele in care se descrie
trasatura introdusa in
sistemele QA.
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and its sibling-words. For example, the parse tree
. . of TREC-9 question Q210: “How many dogs pull

- \ a sled in the Iditarad ?" is:
s
P
NP
/\ PP
o NP NP NP

WRB 1 NNS VEPDI NN IN DI' NNP

| (. [ O I | |
How mamy dogs pull a sled in  the Iditarod

Da exemple si discuta-le utilizand
diagrame care lamuresc mai bine
decat un text.

For cach possible constituent in a parse tree,
rules first described in (Magerman, 1995) and
(Jelinek et al., 1994) identify the head-child and
propagate the head-word to its parent. For the
parse of question Q270 the propagation is:

S (pull)=
VP ipull)
NP led)
"/ we itarody
NPy | NG NP )

WRB JI  NNS' VBPur sx i o7 NNP (itarod)
| [ A I A |2
How muny dogs pull 2 sled in the Iditaod
When the propagation is over, head-maodifier
relations are extracted, gencrating the following
Jependency structure, called guestion semantic

. n in (Harabagiu et al., 2000).
Prezintd metoda pe exemple. ; 1
COUNT dogs  jpull  skd Iditarod

In the structure above, COUNT represents the
expected answer type, replacing the question sterm
“how many”. Few question stems are unambigu-
ous (c.g. who, when). If the question stem is am-
biguous, the expected answer type is determined
by the concept from the question sermantic form
that madifies the stem. This concept is scarched
in an ANSWER TAXONOMY comprising several
tops linked to a significant number of WordNet
noun and verb hicrarchics. Each top represents
one of the possible expected answer types imple-
mented in our system (c.g. PERSON, PRODUCT,
NUMERICAL VALUE, CounT, Locarion). We
encoded a total of 38 possible answer types.

In addition, the question keywords used for
paragraph retrieval are also derived from the ques-
tion semantic form. The question keywords are
organized in an ordered list which first cnumer-

- ey B ..
ates the named entities and the question quota-
tions, then the concepts that triggered the recogni-
tion of the expected answer type followed by all
adjuncts, in a left-to-right order, and finally the
question head. The conjunction of the keywords
represents the boolean query applied to the doc-
ument index. (Moldovan ct al., 2000) details the
cmpirical methods used in our system for trans-
forming a natural language question into an IR
query.

QUESTION

Questicn
REFORMULATION

Cached Questony |

-
-

s ‘

westton Semanrtc Form . L h
STNTHCATIONS " Ne R I
Answer Semanitc F cnations ;

Loopz )/
Queviion Logical Form | No Sernantic . ’
ABDUCTIVE PROOF Alternations
Arswer Logical Fo

Yes

ANSWI

Figure 1: Feedbacks for the Answer Scarch.

It is well known that one of the disadvantages
of boolean retrieval is that it returns cither too
many or too few documents. However, for ques-
tion answering, this is an advantage, exploited by
the first feedback loop represented in Figure 1.
Feedback loop 1 is triggered when the number of
retrieved paragraphs is cither smaller than a min-
imal value or larger than a maximal value deter-
mined beforchand for cach answer type. Alterna-
tively, when the number of paragraphs is within
limits, those paragraphs that do not contain at
least one concept of the same semantic category
as the expected answer type are filtered out. The
remaining paragraphs arc parsed and their depen-
dency structures, called answer semantic forms.,

Dac3 un sistem este descris 1n lucrare,
fa un desen al arhitecturii lui.

.
<

y

Se precizeaza in ce moment al
derularii procesului devine utila
tehnologia nou introdusa.
Cazul 1.
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are derived.

Feedback loop 2 illustrated in Figure 1 is acti-
vated when the question semantic form and the
answer semantic form cannot by unified. The uni-
fication involves three steps:

o Step I: The recognition of the expected answer
type. The first step marks all possible concepts
that arc answer candidates. For example, in the
case of TREC -9 question Q243: “Where did the
ukulele originate ?”, the expected answer type is
Locarion. In the paragraph “the ukulele intro-
duced from Portugal into the Hawaiian islands™
contains two named entities of the category Lo-
CATION and both are marked accordingly.

o Step 2: The identification of the question con-
cepts.  The sccond step identifies the question
words, their synonyms, morphological deriva-
tions or WordNet hypernyms in the answer sc-
mantic form.

o Step 3: The assessment of the similarities of
dependencies. In the third step, two classes of
similar dependencies are considered, gencerating
unifications of the question and answer semantic
forms:

v Class 1.2-1: there is a one-to-one mapping be-
tween the binary dependencies of the question
and binary dependencics from the answer seman-
tic form. Morcover, these dependencies largely
cover the question semantic form®. An example
is:

Q261: What company sells most greetings cards 7

Question

ORGANIZATION sells greeting cards  mast

3. 3
maker  greeting cards largest
ORGANIZATION(Hallmark)
“Hallmark remains the largest maker of grecting cards™

Arnewer

We find an entailment between producing, or
making and sclling goods, derived from Word-
Net, since synsct {make, produce, create} has the
genus manufacture, defined in the gloss of its ho-
momorphic nominalization as “for sale™. There-
fore the semantic form of question 026/ and its
illustrated answer are similar.

v Class 1.2-2: Either the question semantic form
or the answer semantic form contain new con-

*Some modifiers might be missing from the answer.

Lo e
cepts, that impose a bridging inference.  The
knowledge used for inference is of lexical nature
and is later employed for abductions that justify

the correctness of the answer. For example:

Q231: Who was the president of Vichy France ?

PERSON peesidemt France  Vichy
hexd  government France  Vichy
PERSON(Marstull Philippe Petain)
“Marshall Philippe Perain, head of Vichy France
government”

Anwer

Nouns head and government arc constituents of
a possible paraphrase of president, i.c. “head of
government”. However, only world knowledge
can justify the answer, since there are countrics
where the prime minister is the head of govern-
ment. Presupposing this inference, the semantic
form of the question and answer are similar.
Feedback loop 3 from Figurc | brings forward
additional semantic information. Two classes of
similar dependencies are considered for the ab-
duction of answers, performed in a manner simi-
lar to the justifications described in (Harabagiu ct
al., 2000).

v Class L3-1: is characterized by the need for
contextual information, brought forward by ref-
crence resolution.  In the following example, a
chain of coreference links Bill Gates and Mi-
crosoft founder in the candidate answer:

21 Q318 Where did Bill Gates g0 1o college?

L
ORGANIZATION 20 college Bill Gates

M

Bly 0 e mao o
é ORGANIZATION=callege(Harvan) B0 G455

“Hanard dropour and Micraroft fouder”

v Class L3-2: Paraphrascs and additional infor-
mation produce significant differences between
the question semantic form and the answer se-
mantic form. However, semantic information
contributes to the normalization of the answer
dependencies until they can be unified with the
question dependencies. For example, if (a) a vol-
cano 18-\ mountain; (b) lava 18-PART of vel-
cano, and morcover it is a part coming from the
insidle; and (¢) fragments of lava have all the prop-
ertics of lava, the following question semantic
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form and answer semanic form can be unified:

Q361: How hot does the ns'de of an active volcano get 7

' A
TEMPERATURE get  imside voleans  active
1 '
fragments lava  belched out mountain
1
TEMPERATURE(X0 degees)
"lava fragments belched o of the mountain were as hot
300 degrees Fahrenheit™

Question

Answer

The resulting normalized dependencies are:

| [ ' v
ol belthed out mountainfvoleano activel
[lﬂ!l‘* vu]r.‘.\m] [hYﬂ hlcl‘d O‘llll

TEMPERATURE(300 degrees)

The semantic information and the world
knowledge needed for the above unifications are
available from WordNet (Miller, 1995). More-
over, this knowledge can be translated in ax-
iomatic form and used for abductive proofs. Each
of the feedback loops provide the retrieval en-
gine with new alternaticns of the question key-
words. Feedback loop 2 considers morphological
and lexical alternations whereas Feedback loop 3
uses semantic alternations. The method of gener-
ating the alternations is detailed in Section 4.

4 Keyword Alternations

To enhance the chance of finding the answer to
a question, each feedback loop provides with
a different set of keyword alternations. Such
alternations can be classified according to the
linguistic knowledge they are based upon:
1.Morphological Alternations.  When lexical
alternations are necessery because no answer
was found yet, the first keyword that is altered
is determined by the question word that either
prompted the expected answer type or is in the
same semantic class with the expected answer
type. For example, in the case of question
Q209: “Whe invented the paper clip 77, the
expected answer type is PERSON and so is the
subject of the verb invented . lexicalized as the
nominalization inventor. Moreover, since our
retrieval mechanism does not stem keywords, all
the inflections of the verb are also considered.

2. Lexical Alternations. ~ WordNet encodes a
wealth of semantic information that is easily
mined. Seven types of semantic relations span
concepts, enabling the retrieval of synonyms
and other semantically related terms.  Such
alternations improve the recall of the answer
paragraphs. For example. in the case of question
Q221: “Who killed Martin Luther King 7",
by considering the syncnym of killer. the noun
assassin, the Q&A systzm retrieved paragraphs
with the correct answer.  Similarly, for the
question Q206: “How far is the moon ?”, since
the adverb far is encoded in WordNet as being an
attribute of distance, by adding this noun to the
retrieval keywords, a comect answer is found.

3. Semantic Alternations and Paraphrases.  We
define as semantic alternations of a keyword
those words or collocations from WordNet that
(a) are not members of any WordNet synsets
containing the original keyword; and (b) have a
chain of WordNet relations or bigram relations
that connect it to the original keyword. These
relations can be translated in axiomatic form and
thus participate to the abductive backchaining
from the answer to the question - to justify
the answer. For example semantic alternations
involving only WordNe: relations were used in
the case of question Q258: “Where do lobsters
like to live 7. Since in WordNet the verb prefer
has verb Jike as a hypernym. and moreover,
its glossed definition is liking better. the query
becomes:

QUERY((Q258):[lobsters AND (like OR prefer) AND live |

Sometimes multiple keywords are replaced by
a semantic alternation. Sometimes these alterna-
tions are similar to the relations between multi-
term paraphrases and sinzle terms, other time they
simply are semantically related terms. In the case
of question Q210: “How many dogs pull a sled
in the Iditared ?”, since the definition of Word-
Net sense 2 of noun harness contains the bigram
“pull cart™ and both sled and cart are forms of
vehicles, the alternation of the pair of keywords
[pull, slide] is rendered by harness. Only when




- j - heuristics that select the question keywords and
generate the queries (as described in (Moldovan

\ % %P B A , etal., 2000)):
}l sl - . 7 Heuristic 1: Whenever the first feedback loop re-
4 —r ol quires the addition of the main verb of the ques-

- ' tion as a query keyword. generate all verb conju-
gations as well as its nominalizations.

Heuristic 2: Whenever the second feedback loop
requires lexical alternations, collect from Word-
Net all the synset elements of the direct hyper-
nyms and direct hyponyms of verbs and nomi-
nalizations that are used in the query. If multiple
verbs are used, expand them in a left-to-right or-
der.

Heuristic 3: Whenever the third feedback loop
imposes semantic alternations expressed as para-
phrases, if a verb and its direct object from the
question are selected as query keywords. search
for other verb-object pairs semantically related to
the query pair. When new pairs are located in
the glosses of a synset S. expand the query verb-
object pair with all the elements from S.

Another set of possible alternations, defined by
the existence of lexical relations between pairs
of words from different question are used to de-
tect question reformulations. The advantage of
these different forms of alternations is that they
enable the resolution of similar questions through
answer caching instead of normal Q&A process-
ing.
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| 5 Question Reformulations

Precizeaza motivul pentru
care e nevoie de aceasta
trasatura.

In TREC-9 243 questions were reformulations of
54 inquiries, thus asking for the same answer. The
reformulation classes contained variable number
of questions, ranging from two to eight questions.
Two examples of reformulation classes are listed
in Table 1. To classify questions in reformulation
groups, we used the algorithm:

Include un algoritm daca

1ti apartine si crezi ca
aduce o noutate.
Formularea trebuie s3 fie
suficient de generica, dar
clara pana la a-l face
reproductibil...

Reformulation_Classes{new _question, old_guestions)

1. For each question from old_questions

2. Comp imilarity(q new_g

3. Build a new similarity matrix M such that
it is generated by adding to the matrix for the
old_questions a new row and a new column
repr ing the simil. i at step 2.

4. Find the transitive closures for the set
{old_gquestions} U {new _question}

5. Result: reformulation classes as transitive closures.

ies comp

In Figure 2 we represent the similarity matrix “
for six questions that were successively posed to ¢
the answer engine. Since question reformulations
are transitive relations, if at a step n questions Q;
and @; are found similar and @; already belongs
to R, a reformulation class previously discovered
(i.e. a group of at least two similar questions),
then question @); is also included in R. Figure 2
illustrates the transitive closures for reformula-
tions at each of the five steps from the succession
of six questions. To be noted that at step 4 no new .
similarities were found . thus ()5 is not found sim-
ilar to @4 at this step. However, at step 5. since
Qg is found similar to both Q4 and 5, Q4 results
similar to all the other questions but (3.

Comentariul care urmeaza
lamureste functionarea pe
un exemplu generic.

|
|

Un exemplu concret ajuta si
mai mult intelegerea
rezultatului rularii.

Q397:When was the Brandenburg Gate in Berlin built?
Q814:When was Berlin's Brandenburg gate erected?

Q-411:What tourist attractions are there in Reims?

Q-711:What are the names of the tourist attractions
in Reims?

Q-712:What do most tourists visit in Reims?

Q-713:What attracis tourists to Reims?

Q-714:What are tourist attractions in Reims?

Q-715:What could I see in Reims?

Q-716:What is worth seeing in Reims?

(Q-717:What can one see in Reims?

o figura a unei structuri de
date utilizate in algoritm

Table 1: Two classes of TREC-9 question refor-
mulations.

Q Q2 3 4 Q5 Q6
Qup 17 o] 1T o]0
Q|1 o 0] 0 0] 0] Stepl:{QLQ2}
Q[0 0 0 0 0 0 Step2:{QL,Q2}[Q3)
Q41 0 0 0 0 1 Sep3{QLQ2Q4)[Q3)
Q|0 0 0o 0 0 Step 4: {Q1, Q2, Q4] [Q3] {Q5}
Q60 0 0 1 1 0 Sep5{QL Q2 Q4 050Q6){Q3}

Figure 2: Building reformulation classes with a
similarity matrix.

Se detaliaza o functie
apelata in primul algoritm.

The algorithm that measures the similarity be-
tween two questions is:

Algorithm Similaritw Q, Q°)
Input: a pair of question represented as two word strings:
O:wy wy ... wy and Q7w wh .. wh owy,
1. Apply a part-of-speech tagger on both questions:
Tag(Q): w:/tag: wa/taya <o Wa ftagn
Tag(Q'): w} [tag) whftagh ... wm ftagh,
2. Set nromatches=0
3. Identify quadruples (wi, tagi, w}, tag}) such that
if wy and ué are content words withtag, = tay;
and Lexical _relation (w(, w;) holds then increase nr_matches




/ " 4. Relax the Lexical relation and goto step 3;

2 5. If (rr_matches | number of content words > t)
e - ’ then Q and Q' are sinilar
3 )

The Lexical_relation between a pair of con-
- tent words is initially considered to be a string
identity. In later loops starting at step 3 one of
the following three possible relaxations of Lex-
ical_relation arc allowed: (a) common morpho-

Exemple completeaza
explicatiile si la acest
algoritm.

logical root (c.g. owner and ewns, from question
Q742: “Whe is the owner of CNN ?” and ques-
tion Q417: “Who owns CNN ?” respectively):
(b) WordNct synonyms (c.g. gestation and preg-
nancy from question Q763: “How long is hu-
man gestation ?” and question Q765: “A nor-
mal human pregnancy lasts how many months
2", respectively) or (¢) WordNet hypernyms (c.g.
the verbs erect and build from question Q874:
“When was Berlin's Brandenburg gate erected 7"
and question Q397: “When was the Brandenburg
Gate in Berlin built 77 respectively).

sectiunea a sasea:
evaluarea sistemului

| 6 Performance evaluation

To evaluate the role of lexico-semantic feedback
loops in an open-domain textual Q&A systern
we have relied on the 890 questions employed
in the TREC-8 and TREC-9 Q&A cvaluations.
In TREC, for cach question the performance was
computed by the reciprocal value of the rank
(RAR) of the highest-ranked correct answer given
by the system. Given that only the first five an-

Precizeaza corpusul de
exemple si dimensiunea lui.
Este foarte important ca
acesta sa fie unul cunoscut.

Precizeaza regulile si
formulele prin care se face
evaluarea. Acestea trebuie
s3 fie cunoscute.

swers were considered in the TREC evaluations. i
fthe RAR is defined as RAR = 1 its value is
1 if the first answer is correct; (0.5 if the second an-
swer was correct, but not the first one; 0.33 when
the correct answer was on the third position: 0.25
if the fourth answer was correct; 0.2 when the fifth
answer was correct and 0 if none of the first five
answers were correct. The Mean Reciprocal An-
swer Rank (MRAR) is used to compute the over-
all performance of the systems participating in the
TREC evaluation M RAR = 'IT(Z? M:l*i) In ad-
dition, TREC-9 imposed the constraint that an an-
swer is considered correct only when the textual
context from the document that contains it can
account for it. When the human asscssors were
convinced this constraint was satisfied, they con-
sidered the RAR to be strict, otherwise, the RAR
was considered lenient.

Table 2 summarizes the MRARs provided by

Daci vrei sa propui o
noua schema de evaluare,
7~ scrie o lucrare pe aceast

MRAR | MRAR
lenient strict
Short answer 0.599 0.580
Long answer | 0.778 | (0.760

Table 2: NIST-cvaluated performance

NIST for the system on which we evaluated the
role of lexico-semantic feedbacks. Table 3 lists
the quantitative analysis of the feedback loops.
Loop 1 was gencrated more often than any other
loop. However, the small overall average number
of feedback loops that have been carried out in-
dicate that the fact they port little overhead to the
Q&A system.

Average | Maximal

number | number
Loop 1 | 1.384 7
Loop 2 1.15 3
Loop 3 1.07 5

Table 3: Number of feedbacks on the TREC test
data

More interesting is the qualitative analysis of
the effect of the feedback loops on the Q&A cval-
vation. Ovenall, the precision increases substan-
tially when all loops were enabled, as illustrated
in Table 4.

L1 | 1.2 | L3 || MRAR | MRAR

short long
No | No | No 0.321 0.385
Yes | No | No 0.451 0.553
No | Yes | No 0.490 0.592
Yes | Yes | No 0.554 0.676
No | No | Yes || 0.347 0.419
Yes | No | Yes || 0.488 0.589
No | Yes | Yes | 0.510 0.629
Yes | Yes | Yes || 0.568 0.737

Table 4:  Effect of feedbacks on accuracy.
L1=Loop 1: L.2=Loop 2: L3=Loop 3.

Individually, the cffect of Loop 1 has an ac-
curacy increase of over 40%, the effect of Loop
2 had an enhancement of more than 52% while
Loop 3 produced an enhancement of only 8%. Ta-
ble 4 lists also the combined cffect of the feed-

]
Comentariul care urmeaza |
-~

lamureste functionarea pe |
un exemplu generic.

. ™\
Un comentariu asupra |
incarcarii sistemului prin
considerarea trasaturilor
descrise fata de cazul in
care nu s-ar fi folosit: mic.

Analiza comparativa a celor
trei bucle descrise (toate
posibilitatile).




1 ~ backs, showing that when all feedbacks are en-
abled, for short answers we obtained an MRAR of
0.568, i.c. 76% increase over Q&A without feed-
backs. The MRAR for long answers had a sim-
ilar increase of 91%. Because we also used the
answer caching technique, we gained more than
1% for short answers and almost 3% for long an-
swers, obtaining the result listed in Table 2. In our
experiments, from the total of 890 TREC ques-
tions, lexical alternations were used for 129 ques-
tions and the semantic alternations were needed
only for 175 questions.

Introducerea trasaturilor
descrise dovedeste ca
performanta sistemului se
mareste semnificativ.

Ultima sectiune contine
intotdeauna concluziile.

Prima fraza a concluziilor
- | rezuma scopul cercetarii si
| continutul lucrarii.

7 Conclusion

This paper has presented a Q&/A system that em-
ploys several feedback mechanisms that provide
lexical and semantic alternations to the question
keywords. By relying on large, open-domain lin-
guistic resources such as WordNet we enabled a
more precise approach of scarching and mining
answers from large collections of texts. Evalua-
tions indicate that when all three feedback loops
arc cnabled we reached an enhancement of al-
most 76% for short answers and 91% for long an-
swers, respectively, over the case when there are
no feedback loops. In addition, a small increase

o =

Se rezuma metodele utilizate
in realizarea scopului.

Se reiau rezultatele cele mai
semnificative din sectiunea de
evaluare in direct3 legatura cu
scopul cercetarii.

Se compara metoda propusa
cu altele care realizeaza
lucruri asemanatoare. Din
comparare trebuie sa rezulte
avantajele.

is produced by relying on cached answers of sim-
ilar questions.  Our results so far indicate that
the usage of feedback loops that produce alter-
nations is signilicantly more cfficient than multi-
word indexing or annotations of large corpora
with predicate-argument information.
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Wi Scction 4 presents the approach of devising key-
word alternations whercas Section 5 details the
recognition of question reformulations. Section 6
cvaluates the results of the Q&A systern and Scc-
3 tion 7 summarizes the conclusions.

2 Related work

Mecchanisms for open-domain textual Q&A were
not discovered in the vacuum. The 90s witnessed
a constant improvement of IR systems, deter-
mincd by the availability of large collections of
texts and the TREC evaluations. In parallel, In-
formation Extraction (IE) techniques were devel-
oped under the TIPSTER Message Understand-
ing Conference (MUC) competitions. Typically,
IE systems identify information of interest in a
text and map it to a predelined. target represen-
tation, known as template. Although simple com-
binations of IR and IE techniques are not practical
solutions for open-domain textual Q&A because
IE systems arc based on domain-specific knowl-
edge. their contribution to current open-domain
Q&A methads is significant. For example, state-
of-the-art Named Entity (NE) recognizers devel-
oped for IE systems were readily available to be
incorporated in Q&A systems and helped recog-
nize names of people, organizations, locations or
dates.

Assuming that it is very likely that the answer
is a named entity. (Srihari and Li, 2000) describes
a NE-supported Q&A system that functions quite
well when the expected answer type is one of the
categorics covered by the NE recognizer. Un-
fortunately this system is not fully autonomous,
as it depends on IR results provided by exter-
nal scarch engines. Answer extractions based on
NE recognizers were also developed in the Q&A
presented in (Abney et al., 2000) (Radev et al.,
2000) (Gaizauskas and Humphreys, 2000). As
noted in (Voorhees and Tice, 2000), Q&A sys-
temns that did not include NE recognizers per-
formed poorly in the TREC evaluations, espe-
cially in the short answer category. Some Q&A
systems, like (Moldovan et al., 2000) relied both
on NE recognizers and some empirical indicators.

However, the answer docs not always belong
to a category covered by the NE recognizer. For
such cases several approaches have been devel-
oped. The first one, presented in (Harabagiu et

al., 2000), the answer type is derived from a large
answer taxonomy. A different approach, based on
statistical techniques was proposed in (Radev ct
al., 2000). (Cardic et al., 2000) presents a method
of extracting answers as noun phrases in a novel
way. Answer extraction based on grammatical
information is also promoted by the system de-
scribed in (Clarke et al., 2000).

One of the few Q&A systems that takes into
account morphological. lexical and semantic al-
ternations of terms is described in (Ferret ¢t al.,
2000).  To our knowledge. none of the cur-
rent open-domain Q& A systems use any feed-
back loops to generate lexico-semantic alterna-
tions. This paper shows that such feedback loops
enhance significantly the performance of open-
domain textual Q&A systems.

3 Textual Q&A Feedback Loops

—e@eo

Inainte de a incepe cautarea unui raspuns, verifics |
daci intrebarea nu a mai fost pusa inainte.
Dacs DA - ia raspunsul dintr-o memorie cash.

=

Before initiating the scarch for the answer to a
natural language question we take into account
the fact that it is very likely that the same ques-
tion or a very similar one has been posed to the
system before, and thus those results can be used
again. To find such cached questions. we measure
the similarity to the previously processed ques-
tions and when a reformulation is identified, the
system returns the corresponding cached correct

answer, as illustrated in Fisum 1.

When no reformulations are detected, the
scarch for answers is based on the conjecture that
the eventual answer is likely to be found in a
text paragraph that (a) contains the most repre-
sentative question concepts and (b) includes a tex-

tual concept of the same category as the expected
;ms.wcr.! ﬁlncc the current retricval lccﬂnology
cs not model semantic knowledge, we break

down this scarch into a boolean retrieval. based
on some question keywords and a filtering mech-
anism, that retains only those passages containing
the expected answer type. Both the guestion key
words and the expected answer type arc identify
by using the dependencices derived from the
tion parsc.

By implementing our own version g/the pubs
licly available Collins parser (Colling, 1
also learned a dependency model thz#cnables the
mappm of binary rela-

tions between the head-word of cach constituent

Daca NU - cauta raspunsul printre paragrafele care:
* contin cuvintele cheie prezente in intrebare
+ includ un concept din aceeasi categorie ca si tipul
de raspuns asteptat.

Se obtine o structur# de constituenti cu un parser
Collins (1996) — disponibil.

Din ea se genereaza o structur3 de dependenta:
un arbore de constituenti se mapeaza in relatii binare
intre cuvintele head si satelitii lor.
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baa A M and its sibling-words. For example, the parse tree ates the named enti
wh A of TREC-9 question Q2710: “How many dogs pull  tions, then the conce
a sled in the Iditared ?” is: tion of the expected

adjuncts, in a left-tc
question head. The
represents the boole

ument index. (Mold
/\ empirical methods 1

forming a natural Iz

reguli (Magerman, 1995) si (Jelinek, 1994) pentru
recunoasterea cuvintelor head in structuri de

constituenti si propagarea lor catre parinti

wma u NNS VBP ur NN NNP query.

I QUESTION
}{o‘mnnydogs p.lll a slcd in thc ldllmod

For cach possible constituent in a parsc trec,
rules first dcscnkcd in (Mnﬁcrman, 1995) and
(Jelinck et al.. 1994) identify the head-child and
propagate the hecad-word to its parent. For the
parse of question Q270 the propagation is:

L Stpull=e.
P ipull)* ...de ce nu
NP (sl S.t.agie ce nu

/* e nmm%fiFSta?

Question
REFORMULATION

L]
-
-
.
.
.
‘

NP (dcg) ! NP(:lcd Nl’(ldnlmdl
//r\"\ /\
WRE JJ NNS VBB’m NN : » or NNP [lduam:l)
| | | i [ I A | s

How rmany dogs pull a sded in the Iditmod

When the propagation is over. head-maodificr westion Semantc Form
rclations are extracted, generating the following A,;I‘mplsfm’is
dependency structure, called guestion semantic
Jorm in (Harabagiu ct al., 200X)).

' y I v '
COUNT  dogs pull shed Iditarod

Quevnon Logcal Form

ABDUCTIVE PROOF
Answer Logcal Fo

Yes
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 Recuperarea tipului intrebarii
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tipul asteptat al raspunsului: (neambiguu)

Daca ar fi ambiguu (what...) tipul ar fi cautat intr-o taxonomie a raspunsurilo
care leaga cateva varfuri de o multime de concepte WordNet:
PERSON, PRODUCT, NUMERICAL VALUE, COUNT, LOCATION...
(38 in total)
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intrebare =
e @ o *@®o

|
|
|
|

+ O lista ordonata:
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waras, wcir synonyms, moarpnoiogical acriva-

U ' tions or WordNet hypernyms in the answer se-
mantic form.
o Step 3: The assessment of the similarities of
dependencies. In the third step, two classes of
similar dependencices are considered, generating
unifications of the question and answer semantic
forms:
v Class 1.2-1: there is a one-to-one mapping be-
tween the binary dependencies of the question
- and binary dependencies from the answer seman-
tic form. Morcover, these dependencics largely
cover the question semantic form®. An example

Prima clasa: similaritatea se verifica:
corespondenta 1-la-1 intre dependentele
binare ale intrebarii si cele ale raspunsului

152

s
i Q261: What company sells most greetings cards 7

i I '
ORGANIZATION sells greeting cards  mxst
13
. maker  greeting carncs largest
E| ORGANIZATION(Hallmark)
<

“Hallmark remains the largest maker of grecting cards™

We hind an entailment between gmducingl or

making and sclling goods, derived from Word-
Net, since synsct {make, produce, create} has the

genus manufacture, defined in the gloss of its ho-
momorphic nominalization as “for sale”. There-
fore the semantic form of question Q267 and its
illustrated answer are similar.
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cepts, that impose a bridging inference.  The REEERow & 4 . B\l W
knowledge used for inference is of lexical nature P 2\ o iy
and is later employed for abductions that justify A doua clasa: similaritatea nu se verifica: |
the correctness of the answer. For example: exista diferente intre conceptele din o
: intrebare si cele din raspuns
v Q231 Who was the president of Vichy France ?
v | | v v
PERSON  peesident France  Vichy
| | v v v
g head  government France  Vichy -
£ PERSON(Marstall Philippe Petain) * S -
2| “Marshall Philippe Petain, head of Vichy France : e necesara o inferenta:
ey head of government = president

Nouns head and government arc constituents of
a possible paraphrasc of president, i.c. “head of
government”. However, only world knowledge
can justify the answer, since there are countrics
where the prime minister is the head of govern-
ment. Presupposing this inference, the semantic
form of the question and answer are similar.
Feedback loop 3 from Figurc | brings forward
additional semantic information. Two classes of
similar dependencies are considered for the ab-
duction of answers, performed in a manner simi-
lar to the justifications described in (Harabagiu ct
al., 2000).
b Class I.3-1: is characterized by the need for
contextual information, brought forward by ref-

a = . ale ] ] L] LN ] Tl
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" W form and answer semaivic form can be unified:

Q361: How hot does the ins’de of an active volcano get 7

' v
TEMPERATURE get imside voleans  active

P>
cELm
=
@D
Q
O
an
Q.
Q)¢

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

e s Wbt s
clase de dependente

|
]
5

Mnswer
-

TEMPERATURE(XX) degrees)
et “lava fragmenis belched o of the mouniain were as hot
300 degrees Fahrenheit”

The resulting normalized dependencies are:

' l—"—’ o o

vl beithed out mountain/volcano active/
[1nside voleano] [lava belched out]

TEMPERATURE(300 degrees)

The semantic information and the world
knowledge needed for the above unifications are
available from WordNet (Miller, 1995). More-
over, this knowledge can be translated in ax-
iomatic form and used for abductive proofs. Each
of the feedback loops provide the retrieval en-
gine with new alternaticns of the question key-
words. Feedback loop 2 considers morphological
and lexical alternations whereas Feedback loop 3
uses semantic alternations. The method of gener-
ating the alternations is detailed in Section 4.

din
WordNet




Tratarea variatiilor cuvintelor cheie

4 Keyword Alternations
To enhance the chance of finding the answer to

; 1 # Varlat” de natura a question, each feedback loop provides with ;
: & Tals a different set of keyword alternations. Such
morf0|oglca alternations can be classified according to the
[ linguistic knowledge they are based upon:

-

R I.Morphological Alternations. When lexical

: alternations are necessary because no answer
- was found yet, the first keyword that is altered
is determined by the question word that either
prompted the expected answer type or is in the
same semantic class with the expected answer
type. For example. in the case of question
Q209: “Who invented the paper clip ?”] the
expected answer type is PERSON and so is the
subject of the verb invented . lexicalized as the
nominalization inventor. Moreover, since our
retrieval mechanism does not stem keywords, all
the inflections of the verb are also considered.
Therefore, the initial query is expanded into:

QUERY(Q209):[paper AND clip AND (invented OR

inventor OR invent OR invents)]

R —
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Tratarea variatiilor cuvintelor cheie

i

# Variatii de naturé Iexicalé 2. Lexical Alternations.  WordNet encodes a

wealth of semantic information that is easily

mined. Seven types of semantic relations span

concepts, enabling the retrieval of synonyms

and other semantically related terms.  Such
- alternations improve the recall of the answer
paragraphs. For example. in the case of question
Q221: “Who killed Martin Luther King 7",
by considering the synonym of killer, the noun
assassin, the Q&A system retrieved paragraphs
with the correct answer.  Similarly, for the
question Q206: “How far is the moon ?”, since
the adverb far is encoded in WordNet as being an
attribute of distance. by adding this noun to the
retrieval keywords, a correct answer is found.

TEN
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3. Semantic Alternations and Paraphrases. We
define as semantic alternations of a keyword

s
.
&

Tratarea variafiilor cuvintelor cheie s

semantica

containing the original keyword; and (b) have a
chain of WordNet relations or bigram relations
that connect it to the original keyword. These
relations can be translated in axiomatic form and
thus participate to the abductive backchaining
from the answer to the question - to justify
the answer. For example semantic alternations
involving only WordNet relations were used in
the case of question Q258: “Where do lobsters
like to live 7. Since in WordNet the verb prefer
has verb like as a hypernym. and moreover,
its glossed definition is liking better. the query
becomes:

QUERY((Q258):[lobsters AND (like OR prefer) AND live |

Sometimes multiple keywords are replaced by
a semantic alternation. Sometimes these alterna-
tions are similar to the relations between multi-

= # Vanatll de naturé those words or collocations from WordNet that
A— (a) are not members of any WordNet synsets =



the answer. For example semantic alternations
sed in

Tratarea variatiilor cuvintelor cheie  #w»

< Variatii de natura
semantica

sled IS-A vehicle
cart 1IS-A vehicle

pull cart SYNONYM-WITH
e harness

!

COUNT dog harness...

prefer
has verb like as a hypernym. and moreover,
its glossed definition is liking better, the query
becomes:
QUERY{(Q258):[lobsters AND (like OR prefer) AND live |

Sometimes multiple keywords are replaced by
a semantic alternation. Sometimes these alterna-
tions are similar to the relations between multi-
term paraphrases and single terms, other time they
simply are semantically related terms. In the case
of question Q210: “How many dogs pull a sled
in the Iditarod ?”, since the definition of Word-
Net sense 2 of noun harness contains the bigram

“pull cart” and both sled and cart are forms of |

vehicles, the alternation of the pair of keywords
\pull, slide] is rendered by harness. Only when
this feedback is received, the paragraph contain-
ing the correct answer is retrieved.

To decide which keywords should be expanded
and what form of alternations should be used we
rely on a set of heuristics which complement the



Tratarea variatiilor din intrebari

L *e@o

.

.|

it

% Acelasi raspuns poate fi cerut de intrebari formulate diyfe_rit —

) C '"34!}0 e intrebari este aranjatéiﬂ dSe de € II:’““' nt:

S

e ) R




Construirea claselor de similaritate
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Despre elaborarea sl prezentarea
unei lucrari de licenta
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Un slide prost facut

Care este scopul unei lucrari de diploma?

Cind Tncep sa scriu la teza si in ce ritm lucrez la ea?
Cum se scrie o introducere?

In ce tip de lucrare se incadreazd lucrarea mea?

Ce scriu in capitolul de concluzii?

Ce mai contine o lucrare de diploma?

Care sint fazele unei descoperiri?

Cit de mult trebuie sa citesc despre ce au fdcut altii?
Cit de sincer trebuie sa fiu in lucrare?

Utilizez calculatorul la redactarea tezei?

Cum trebuie sd arate grafic o lucrare?

Cum se prezintd o lucrare de diploma?

Cum se face un slide?



... si unul catastrofal

Cum se scrie o lucrare (de diploma)
. intrebari Des Puse (FAQ) despre lucrarea de diploma

Care este scopul unei lucrari de diploma?

Sa va invete sa scrieti despre munca voastra. Sa va invete sa formulati o documentatie tehnica de o maniera profesionista.
Sa va invete sa cautati prin literatura de specialitate sau pe internet alte abordari pe aceeasi tema. Sa va invete sa
prezentati o problema de la scop la solutie. Sa va Tnvete sa va exprimati de o maniera riguroasa. Un document scris este unul
care ramine si poate fi oricind consultat si criticat. De aceea reflectati de 10 ori si scriefi o singura data.

Nu fn ultimul rind o teza reprezinta si un certificat pentru Facultatea care te-a format ca ati ajuns la maturitatea necesara
pentru a incepe o cariera profesionala ori stiintifica. Este un document cu valoare de atestare, care se pastreaza si care poate sa
probeze, in anii ce vin, ca diploma care vi s-a eliberat este reala si nu masluita.

Cind incep sa scriu la teza si in ce ritm lucrez la ea?

Incepeti sa lucrati la tezd cu mult inainte de prezentare. Cel mai bine e ca in perioada in care lucrati la program, in care
acumulati ori triati date, cititi ce au facut altii si incercati sa sistematizati, sa faceti note. Acestea le puteti stringe intr-un numar
de dosare egal cu numarul capitolelor lucrarii, pe fiecare dosar notind titlul capitolului. In felul acesta, cind va hotariti sa treceti la
operatia de redactare a tezei, in locul unei operatie de compunere, de creatie, anevoioasa si supusa riscurilor, veti avea de facut
mai mult una de triere, de organizare si interpretare, de reformulare a materialelor adunate. Tot adunind note, conceptia unui
capitol se va forma de la sine. La un moment dat va va fi astfel usor sa detalia{i pe coperta dosarului continutul capitolului.

Notind, cu gindul la lucrare, inca din perioada in care lucraii la program, face scrierea mai usoara pentru ca totul este inca
proaspat in minte. Mai mult, in aceasta faza se pot semnala greutati, inconsistente, cazuri ce nu pot fi luate inca in considerare
din cauza unor limitari teoretice ale abordarii pe care o dezvoltati. Daca nu le notatii atunci cind dati de ele, le vefi uita. De
asemenea puteti nota, intr-un limbaj simplificat, algoritmi ce vi s-au parut interesanti in momentul in care i-afi construit.

Va propun un experiment. Faceti un efort si scrieti acum, miine ori poimiine o bucata dintr-un capitol, poate chiar un capitol
intreg. Unul despre care aveti o imagine clara despre cum trebuie sa arate, ce trebuie sa contina. Puneti-l apoi deoparte si nu va
mai atingeti de el o luna. Cititi-l apoi dupa o luna. Pariez ca unele exprimari va vor parea straine, ca si cind n-ar fi fost scrise de
dumneavoastra, unele straine in bine, altele in rau, si cu siguranta veti simti nevoia sa formulati altfel unele pasaje, ca sa nu
spun nimic de continut. De aceea un proces de scriere trebuie sa fie unul de durata. O carte, ori o teza scrisa pe nerasuflate este
de cele mai multe ori una slaba. Desigur nu neg ca puteti avea o inspiratie divina care sa va faca sa lucrati demential si sa dati
gata intr-un timp record lucrarea. Dar n-o publicati a doua zi. Lasati-o la dospit un timp. Ocupati-va in timpul asta de altceva,
eventual luati-va un concediu. Cind vefi reveni veti fi surprins sa vedeti cit de mult veti dori sa modificati la textul initial. Cu
siguranta ca mintea noastra are o



