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Norway's most famous painting, “The Scream” by Edvard Munch,
was recovered Saturday, almost three months after it was stolen
from an Oslo museum.

» Edvard Munch is a painter

» Edvard Munch is the author of “The Scream”

» “The Scream” is a famous painting

» “The Scream” was stolen

> “The Scream” was recovered

» “The Scream” was missing for almost three months
» “The Scream” was stolen from an Oslo museum

» Edvard Munch is Norvegian



Intro

Intro. ..

Implicit knowledge exist in text.

[Graesser, 1981] estimates that the ratio explicit:implicit
information is about 1:8 which means that the majority of
information in texts is not mentioned.

Task: implicit = explicit



Recognizing Textual Entailment

Recognizing Textual Entailment: Approaches

A text t entails a hypothesis h if humans reading t
will infer that h is most likely true.

[Dagan et al., 2007]

» bag of words, bag of n-grams

» graph matching problem for normalized syntactic dependency
graphs

> quasi-logical forms using semantic roles

> sentences presented as formulae in FOPL
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Building an Evaluation Set

» reading comprehension tests
» Pracovni listy k nacviku porozuméni ¢tenému textu a napravé
¢teni — od 2. roéniku ZS
» PISA (Programme for International Student Assessment)
» statni maturita
» obecné studijni predpoklady

» paraphrases generated from corpus texts
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RTE Evaluation

Pracovni listy k nacviku porozuméni ¢tenému textu a napravé Cteni
—od 2. ro¢niku ZS:

T: Zajic se ani nenadal a koblizek se kutdlel dal. Potkal medvéda.
Medvéd kricel: ,,Ja té snimj' ,,Nejez mé, ja ti zazpivam: Ja
koblizek, koblizek, na masle smazeny, na okné chlazeny, babicce
jsem utekl, tobé také utecu."

H: Koblizek potkal vlka.



Evaluation Data for RTE

RTE Evaluation

5. tfida

T: Mytus ohledné mrkve a zraku se datuje od casl druhé svétové
valky, kdy se Britské kralovské letectvo pokouselo utajit
skutecnost, ze vyvinulo sofistikovany radarovy systém, s jehoz
pomoci sestrelovalo némecké bombardéry. Vychloubali se, ze
vysoka presnost britskych piloti stihacek je disledkem konzumace
obrovského mnozstvi mrkvi. Je pravda, ze mrkev obsahuje
beta-karoten, ktery je nutny pro dobry zrak. Télo preménuje
beta-karoten na vitamin A a extrémni nedostatek vitaminu A mize
zplsobit slepotu. K dobrému zraku staci nicméné jen malé
mnozstvi beta-karotenu a pokud nemate malo vitaminu A, zrak se
vam nezlepsi bez ohledu na to, kolik mrkvi sporadate.

H: Mrkev obsahuje beta-karoten.
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RTE Evaluation

Statni maturita:

T: Néktefi lidé ohrnuji nos, kdyz vidi krysu, Bart Weetjens se vsak
usmiva. Tento belgicky designer vymyslel zpiisob, jak mohou casto
spilani hlodavci pomahat tesit globalni problém: vyhledavat miny,
jichz je v 69 zemich roztrougeno asi 60 miliond. Casto se k jejich
odhalovani pouzivaji psi, ,,ja jsem vsak védél, ze vycvik krys je
jednodussi®, fika Weetjens, ktery tato zvirata v détstvi choval.
Krysy i mélo vazi, takze miny pod nimi nevybuchuji. V tropickych
oblastech, kde je uloZeno mnoho vybusnin, zustavaji zdravé a je
levné je rozmnozovat a chovat.

H: Vyhledavani min je globalnim problémem, protoze miny jsou
roztrouseny ve vsech zemich.
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RTE Evaluation

PISA:

T: Jen si predstavte, jak by bylo izasné dojizdét do prace
wvirtudlné" po elektronické dalnici a vSechnu praci vyfizovat na
pocitaci nebo po telefonu! Uz byste se nemuseli mackat v
precpanych autobusech a vlacich, ani marnit dlouhé hodiny
dojizdénim do prace a zase zpatky. Mohli byste pracovat, kde by se
vam zachtélo — jen si zkuste predstavit vSechny ty moznosti, které
by se tim otevrely!

H: Lidé by méli mit moznost pracovat tolik hodin, kolik chtéji.
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Paraphrasing

sentence Sjppue analysis = sentence Souipur geNeration

The meaning of Sjypy: is the same or almost the same as that of
Soutput-

Wonderworks Ltd. constructed the new bridge.
The new bridge was constructed by Wonderworks Ltd.
Wonderworks Ltd. is the constructor of the new bridge.



Evaluation Data for RTE

Paraphrasing Techniques

> templates:
X painted Y.
Y is the work of X.

> synonyms:
Children like sweets.
Kids like sweets.

> hypernyms:
A bomb destroyed the post office on the corner.
A bomb destroyed a building.
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Paraphrasing Problems

> monotonicity:
Arafat is targeted for assassination.
Sharon denies Arafat is targeted for assassination.

Arafat byl cilem atentatu.

Saron poprel, ze Arafat byl cilem atentatu.

» quantifiers:
Dogs barked loudly. = Dogs barked.
No dogs barked loudly. = No dogs barked.

Psi stékali nahlas. = Psi Stékali.
Zadny pes nestékal nahlas. = Zadny pes nestékal.
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Building an Evaluation Set, Examples

H-T pairs extracted from corpus:

[tag="k1.xc1"]1[]10,4
[tag="k2.*nP.*c4.*"]1{0,2} [tag="k1.*nP.*xc4"]
[tag!="k1l.%"]1{0,2} [word=":"] [tag="kl.*xc4"]
([word=","] [tag="k1.*c4"])+ [word="a|nebol|ani"]
[tag="k1l.*c4"] within <s/>

T: Kniha ma tri ¢asti: Uvod, stat a zavér.
H: Uvod je &ast knihy.

H: Stat je Cast knihy.
H: Zavér je cast knihy.



Evaluation Data for RTE

Building an Evaluation Set, Examples
H-T pairs extracted from corpus:

[tag="k1.xcl.*"]{1,2} ([word=","]1)7? [lemma="jinak"]
([lemma="té&z|taky|také"])? [lemma="zvanj"]
([lemma="téz|taky|také"])? [tag="kl.*cl.x"] {1,3}
within <s/>

T: ... Noc zivych mrtvych (rezie George A. Romero, 1969), jemuz
vévodi ozivlé mrtvoly, jinak zvané zombie.

H: Ozivlym mrtvoldm se taky Fika zombie.
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Building an Evaluation Set, Examples

H-T pairs extracted from corpus:

[tag="k2.*c1.%"]1{0,3} [tag="kl.*cl.x"] [lemma="byt"]
[tag="kbe.a.mNg.n."& lemma!="vybavit"&
lemma!="opatfit"& lemma!="zvolit"& lemma!="vyhlasit"&
lemma!="dat"] [tag="kl.*c7.*"] [tag=".*c2.*"]{0,8}

within <s/>

T: Zatimco Grossovi behém projevu nikdo ani jednou nezatleskal,
Skromachiiv projev byl prerusen aplausem hned dvakrit.

H: aplaus prerudil Skromachiiv projev



Evaluation Data for RTE

Building an Evaluation Set, Examples
H-T pairs extracted from corpus:

[tag="k2.*c1.%"1{0,3} [tag="k1.*c1.*"] [lemma="bjt"]

[tag="kbe.a.mNg.n."& lemma!="vybavit"&
lemma!="opatfit"& lemma!="zvolit"& lemma!="vyhlasit"&

lemma!="dat"] [tag="kl.*c7.*"] [tag=".*c2.*"]{0,8}

within <s/>

T: Divka byla uskrcena feminkem od kabelky.

H: feminek uskrtil divku
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Building an Evaluation Set

Annotation using Sysel

Annotation instructions:
annotate YES iff:

» H makes sense (syntactic errors in number or gender rare but
possible)

» human would say that H is entailed by T
annotate NO iff:

» H does not make sense
» human would say that H is not entailed by T

» sentence constituents in H differs from that in T
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Building an Evaluation Set: Annotation Pitfalls

Difference in sentence constituents in H and T:

T: ...Ze tyto véci podivnych tvari shromaduji nadpfirozené
bytosti: skfitkové, vily, draci a dablové

H: skfitek je nadpfirozenad bytost
H: skritek je bytost
T: Pro zpestreni zivota hotelovych hostl se na plazi denné konaly

sportovni akce: aerobik, tancovani, volejbal, kuzelky a fotbal.

H: aerobik je sportovni akce
H: aerobik je akce



Evaluation Data for RTE

Building an Evaluation Set: Annotation Pitfalls

Difference in sentence constituents in H and T:

T: ...Ze tyto véci podivnych tvari shromaduji nadpfirozené
bytosti: skfitkové, vily, draci a dablové

H: skfitek je nadpfirozenad bytost
H: skritek je bytost
T: Pro zpestreni zivota hotelovych hostl se na plazi denné konaly

sportovni akce: aerobik, tancovani, volejbal, kuzelky a fotbal.

H: aerobik je sportovni akce

H:—aerobikjeakee

sportovni akce neni akce



Evaluation Data for RTE

Building an Evaluation Set: Annotation Pitfalls

Exclusivity
T: Nejznaméjéi Cedi se nazyvaji: Kozeny, Krejéit a Pitr
H: Kozeny je nejznaméjsi Cech

H: Krejéi¥ je nejznaméjsi Cech
H: Pitr je nejznam&jsi Cech



Evaluation Data for RTE

Building an Evaluation Set: Numbers

CZES: 465,102,710 tokens

Enumeration: 738 hypotheses
Passive: 12.573 hypotheses
Aliases: 26 hypotheses
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