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Paper/bibliographic search

http://academic.research.microsoft.com/

« for many research areas; graphical browsers (Windows only...)

« "explore 37,472,555 publications and 19,327,188 authors" (as of yesterday):
« people, organization, citation network, CfP calendar, research trends
http://scholar.google.com

- textual paper content search, author search

DBLP (http://www.informatik.uni-trier.de/~ley/db/): 1.8 million entries, mainly computer science
and related field; only bibl. metadata with links to open or closed access papers

Bielefeld Academic Search (http://www.base-search.net/): 32,663,572 papers from 2085 sources:
metadata with links to open or closed access papers

CiteceerX (http://citeseerx.ist.psu.edu/index): digital library, search engine and citation statistics
for computer and information science papers, also a software infrastructure

Open Access Portals:
Scientific Commons (http://en.scientificcommons.org): 38,245,864 documents from 1269 sources

ArXiv (http://lanl.arxiv.org): Open access to 728,365 e-prints in Physics, Mathematics, Computer
Science, Quantitative Biology, Quantitative Finance and Statistics
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Publisher's Portals

Springer
Elsevier
Thomson-Reuters Web of Science

Universities, e.g. SciDok (SULB)

Thousands of other indexes and portals...
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http://www.springer.com/
http://www.elsevier.com/
http://thomsonreuters.com/products_services/science/science_products/a-z/web_of_science/
http://scidok.sulb.uni-saarland.de/

Citation Analysis

Pioneer: Eugene Garfield (1955), see references
founder of ISI (Information Sciences Institute, USC, Marina del Rey,

CA)

Related Research fields:

* Scientometrics

* Bibliometrics

* Library Science

* Information Science
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Citation Analysis

Citation Index
h-index (or Hirsch index, after Jorge E. Hirsch)

A scientist has index h if h of his/her N papers have at least h citations each, and the other (N —
h) papers have no more than h citations each.

citations
=

more than
. ' h citations

Jcitations=papers=h

L - (LD 3
first h papers papers
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http://en.wikipedia.org/wiki/H-index

The key to (almost) everything in citation analysis
and search: String distance metrics...

iche
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1. Levenshtein distance: number of edits from s to s,
2. Jaro distance: d; = 1 ( m + m N m — t)

3\ |81 | 52| m

(I.e., normalized metric: 0=no, 1=full match; m=# of matches,
t=1/2 # of transpositions)

3. Jaro-Winkler: Jaro with weight for prefix changes
There are many more...

- Exercise python + external Levenshtein module (src from
http://pypi.python.org/pypi/python-Levenshtein/)

U. Schafer — Science Information Applications


http://en.wikipedia.org/wiki/Levenshtein_distance
http://en.wikipedia.org/wiki/Jaro_distance
http://en.wikipedia.org/wiki/String_metric
http://pypi.python.org/pypi/python-Levenshtein/

Exercise: python-levenshtein library

Ubuntu/Debian:

sudo apt-get install python-levenshtein

python

from Levenshtein import distance, hamming, jaro, jaro_winkler
>>> distance("scientometrics", "bibliometrics")

5

>>> hamming("bibliometrics", "scientometric")

13

>>> jaro("scientometrics", "bibliometrics™")
0.6672771672771672

>>> jaro_winkler("scientometrics", "bibliometrics™)
0.6672771672771672

>>> jaro("scientometrics", "scientomanics')
0.8772893772893773

>>> jaro_winkler("scientometrics", "scientomanics')

0.9754578754578754
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Java variant (different library): Simmetrics

http://sourceforge.net/projects/simmetrics/

http://web.archive.org/web/20081224234350/
http://www.dcs.shef.ac.uk/~sam/stringmetrics.ntml
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The case of Medical Science

Elaborated Ontologies:
* MeSH (Medical Subject Headlines, http://www.nlm.nih.gov/mesh/)

* UMLS (Unified Medical Language System,
http://www.nIm.nih.gov/research/umis/)

Huge text databases: PubMed/Medline (publication metadata and
abstracts only...): http://www.ncbi.nlm.nih.gov/pubmed/

There are many more...

Related research field: Literature analysis/text mining as subfield
of Bioinformatics

'_- e — U. Schafer — Science Information Applications
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Computational Linguistics

LT World (http://www.lt-world.org)

» Underlying ontology and data: people, organisations, projects,
conferences, news, links, resources, tools, etc.

* Largely hand-crafted content, limited terminology resources, no
publication metadata nor publication content

ACL Anthology (http://www.aclweb.org/anthology)

» Open access digital library of more than 23,000 CL papers from 1967
until today, including the complete CL Journal.

» Content search via Google custom search and DFKI's Searchbench
» Incomplete publication metadata (will be improved)
» Citation Network: http://clair.si.umich.edu/clair/anthology/

I s e U. Schafer - Science Information Applications
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Using more NLP for Science Information
Application

Motivation: go beyond citation graphs and indexes, text
retrieval/fulltext and metadata search

Users want to see original, full content of papers, not just
bibliographic metadata, abstracts and references

Interesting areas for NLP:
* improve search -» semantic search ("find what | mean")
* search for complex propositions, synonyms, in context
* preprocess textual content: parsing, coreferences, etc.
* automatic terminology, taxonomy & ontology extraction from text
» qualitative citation analysis
* automatic summarization
* question answering, learning by reading, expert systems, ...

- - U. Schafer — Science Information Applications
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Parsing Science with NLP (more or less...)

MEDIE is a semantic search engine to retrieve biomedical correlations
from MEDLINE articles (Saetre et al., 2008)

SciBorg: UK-based research project on parsing and named entity
recognition of chemistry papers from a publisher

Wolfram Alpha: Question answering, specialized tools and database:
http://www.wolframalpha.com/

'_- - U. Schafer - Science Information Applications
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NLP Pipeline and before

Preprocessing 1: Text extraction from digital and scanned documents
commercial (O)CR:
— Omnipage, Abbyy
Open source (O)CR:
— Tesseract (http://code.google.com/p/tesseract-ocr/)
Open source layout recognition on top of Tesseract:
— Ocropus (http://code.google.com/p/ocropus/)
Alternatives for native (not scanned) PDF:
— Apache PDFbox: http://pdfbox.apache.org/
— Poppler/Xpdf: http://poppler.freedesktop.org/
Text and metadata extraction from office file formats etc.:
— Apache POI (http://projects.apache.org/projects/poi.html),
— Aperture (http://aperture.sourceforge.net/)

'- - U. Schafer - Science Information Applications
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NLP Pipeline

Preprocessing 2:
— text filtering (remove non-text character sequences)
— de-hyphenation

— XML Markup (optional, e.qg. TEI P5, Docbook,...), containing
iInformation on section headings, footnotes, tables,
character styles such as Italics, page numbers, figures
and tables, captions, ...

Potentially useful for detecting argumentative zones,
citation classification, emphasized tokens marked for
parsing, etc.

— Example: XML file: paper.xml

I"&”w U. Schafer — Science Information Applications
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NLP Pipeline

Preprocessing 3:

e
lllllllllllll

Sentence boundary recognition
Tokenization

PoS tagging (for unknown word guessing, term
extraction, ...)

Named entity recognition

Parsing

Semantics extraction

Index preparation

(Structured) indexing with Apache Lucene/Solr
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http://lucene.apache.org/
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ACL Anthology Searchbench

* http://aclasb.dfki.de
 Released at ACL-2011

* Combines semantic, full-text and bibliographic search in 19,000
papers of the ACL Anthology from the past 46 years, incl. CL journal

* ACL Anthology start page links to it!

£l ACL Anthology

ACL Anthology

A Digital Archive of Research Papersin C lonal Linguistics

]
Search the Anthology | via Google ((“E'"' via Searchbench @ DFKI | MEW  via AN @ UMich |

The ACL Anthology currently hosts over 19 900 papers on the study of CDW{QUEHES. = ribe to the mailing list to receive announcem
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ACL Anthology Searchbench

& http:ffaclash.dfki, de/#stmesh| delete reading*dac~PO6-1052* b -'v ¥

LR

O -c

_':-} ACL Anthology Searchbench — paper...

| -
.« An Improved Redundancy Elimination Algorithm for Underspecified Representations i
- (2006 ) |
= i Koller, Alexander , Thater, Stefan |
ACL ! This algorithm successively deletes eliminable splits from the chart, which reduces the set of described readings while |
Anthology £ \ '\ making sure that at least one representative of each original equivalence class remains. 5
Searchbench . o e e s o L
« Linguistic Theory in Statistical Language Learning (19298 )
Add and remove filters for the Christer Samuelsson
papers you are iﬂtErEStEd in (or Then the rules of the grammar take turn gisearding morphological readings based on their syntactic context. ... To limit
rermove all currently set filters ). the desalation brought about by the grammar, no rule is allowed to Fernove a word's last reading. ... If it does well, ie., if
it Femoves a lot of incorrect readings, but few carrect ones, it is considered good and retained.
Statements . i .
_ « The Evolution of Dominance Constraint Solvers (2005 )
Helete reading Keoller, Alexander ', Thater, Stefan
Plain Text The individual readings can be enumerated from the description if they are needed, and this enumeration process
should he efficient; but it is also possible to eliminate readings that are infelicitous given knowledge about the world or hd
Extracted Topics proper names 4

An Improved Redundancy Elimination Algorithm for Underspecified
Representations
Kaller, Alexander (Saarland University |, Saarbrucken Germany 1)

underspecified
representation
syntactic analysis

[POE-1052)

Publication '

Authors Thater, Stefan {Saarland University -, Saarbrucken Germary ) first-order logic
dominance
Year I
Content PDF Citations
- ’ z = = . . +
Title o B BB e g1 & p[s]is ©@[nm] i [
Affiliations ==
Jor-varear e s
o . 6 Conclusion Semantics. CSLI Poblications. 5
Affiliation Sites - ) i - R P Chaves. 2003. Mon-redundant scope disambiguation
We presented an algorithm for redundancy elimina- in underspecified semantics. In Proc. & ESSLLI Stadent
tion on underspecified chart representations. This Sessian.
algorithm successively deletes eliminable splits A Copestake, D. Flickinger, C. Pollard, and L Sag. 2004,
from the chart, which reduces the set of described Minimal recursion semantics: An introduction. Jewrmal of
resdjngs while maki]lg T (i 0 e e rep- Language and Computation. To appear
resentative of each original equivalence class re- M-I:EB?‘ A KrouiLf- ﬂ]‘;dd J-Sl[“"il:E“- iom- BE CO“Slfﬂi”;
mains, Equivalence is defined with respect to a cer- ;j{'f;‘:ﬂfwffm_““  SHEtures. Logic Sangiage, an
tain class of rewriting systems; this definition ap- D I-‘IJ' " 5002, On build: e
o o . Flickinger. 2002, On building a more efficient grammar
- proximates semantic equivalence of the described by exploiting types. In J. Tsujii S. Oepen, D. Flickinger
hd Help @ About Feedback formulas_and fits well with_the nndersnecification and H Tzt aditnrs Collsbararive [ Fo b
Done
T " - . . .
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Research Fields in TAKE

Coreference Unsupervised
resolution multi-word
~__—" domain term
extraction

Deep parsing and ! \
semantic tuple «——— ﬂﬂ{-h I L "~ Taxonomy

. nmoiogy N .
extraction Searchhench extraction
Comblrggd | \ Glossary
semantic Cltatlop extraction
search Analysis
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Paper Parsing Architectue

scholar papers

| —
BiB

TEX

* text cleaning
* XML encoding

PDF-to-text
extraction

_|_

NLP grid with
JTok, TnT,
SProUT,
RASP, PET

of Gold

NLP XML
annotation

Semantic tuple
extraction

Semantic tuple

NLP = NLP = NLP ‘= NLP =

<DIDIID

search index

Common NL Pre-
Processing
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Boost in Deep Parsing Coverage and Efficiency

ACL Anthology Parsing: breakthrough by combining

— chart pruning: directed search during parsing to increase
performance, and also coverage for longer sentences
(Cramer & Zhang, 2010)

— chart mapping, a novel method for integrating
preprocessing information (Adolphs et al, 2008)

— new grammar (ERG) with better handling of open word
classes

— fine-grained named entity recognition, including citation
patterns (SProUT)

— new parse ranking model (WeScience; Oepen ‘09)

- Improvement of overall coverage from 63% to now
>83% full parses (now 4.3 million sentences)

I"&”w U. Schafer — Science Information Applications
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DMRS to Semantic Tuple Conversion

From W07-1209, section 3

“"We took the raw strings from the 140-sentence development set and
parsed them with each of the state-of-the-art probabilistic parsers.”

and (c )
cvarsort | sf [tense| mood prog | perf | . e
€ prop | past | indicative | minus [ minus I T ol o ﬁ.,‘ """""""
' "-I;-HND_L,"‘/L-I;I‘;DEX e
&~ ] - i
p) take (v 1) compound_rel compound_rel 140- (card_rel)
15¢ mood cvarsort | sf [tense| mood prog | perf | the (q )| cvarsort | sf tense mood prog | perf | udef_q_rel | cvarsort [ sf tense mood prog | perf | udef_q_rel| cvarsort | sf tense
nsed | indicative € prop | past | indicative [ minus | minus . € prop | untensed | indicative | minus | minus . € prop | untensed | indicative | minus | minus . € prop | untensed | i
,,"\““m.‘ e e it S
_ .-~ T ARG2 T -~ _ARG2 RSTR N _ARG2 RSTR “JARG2 T~ -_ _ ARGIRSTR
=~ set (n of) development (n of) ~ e -l sentence (n 1) Te e~ L
cvarsort | pers | num | ind cvarsort cvarsort | pers | num | ind
X 3 | sg |plus X X 3 pl |plus
SEMANTIC SEMANTIC SEMANTIC FIRST OBJECT SEMANTIC SECOHD ADJUNCTS
SUBJECT PREDICATE OBJECT
We taak the raw strings from the 140-sentence
development set
We parsed them with each of the state-ofthe-art probabilistic

parsers.
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Asking Solr Index (simplified)

Query:
"method improve baseline"

IS translated into Apache Solr
query:

subj:method +pred:(improve OR
ameliorate OR better OR
meliorate) +(dobj:baseline OR
lobj:baseline OR rest:baseline)

result (1 of 72) —

could also be used for question
answering...

W peutsches
Forschungszentrum

fir Kiinstliche
2 intelligenz GmbH

<doc>

<float name="score">1.2502118</float>

<date name="timestamp">2009-01-27T10:46:38.452Z

</date>

<str name="aclaid">W05-0814 </str>

<int name="offset">198</int>

<int name="sentno">87</int>

<int name="page">4</int>

<str name="prefix">W05-0814-s87-p4</str>

<str name="qgen">PET</str>

<str name="sentence">0ur model and training method
improve upon a strong baseline for producing 1-to-
many alignments.

</str>

<str name="subj">0ur model training method</str>

<int name="subj_start">0</int>

<int name="subj_end">28</int>

<str name="pred">improve</str>

<int name="pred_start">30</int>

<int name="pred_end">36</int>

<str name="rest">upon a strong baseline for producing
1-to-many alignments

</str>

<int name="rest_start">38</int>

<int name="rest_end">94</int>

</doc>
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Searchbench: Statement Search Options

strict

only find strictly affirmative statements with a predicate matching
only the entered one.

default

find generally affirmative or neutral statements with a predicate
matching either the entered one or a synonym of it.

lax

as before, but additionally find statements with negated or neutral
predicates matching antonyms of the entered predicate.

maximal

find statements with the entered predicate or a synonym/antonym
thereof, irrespective of whether the predicate is negated or not

l"&”m U. Schafer — Science Information Applications
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Multiword Domain Term Extraction

Based on an extended implementation of the Frantzi & Ananiadou
2000 approach (C-Value/NC-Value)

Example in Searchbench: , data structure + speech recognition +
partial results + ...

Also basis for taxonomy and glossary extraction
THE "WHITEBOARD" ARCHITECTURE: A WAY TO INTEGRATE HETEROGENEOQOUS

ward lattice

time span
COMPONENTS OF NLP SYSTEMS = (cas10m) o inte?wal
Christian Boitet (CMRS =, France =] speech tranglation
hlark Seligman (ATR Interpreting Telecommunications Research Laborataries ), Kyato Japan 2] first layer

chart parser

Content PDF Citations

THE "WHITEBOARD" ARCHITECTURE: A WAY TO INTEGRATE HETEROGENEOUS COMPONENTS OF NLP
SYSTEMS

Abstract

We present a new software architecture for NLP systems made of heterogensous components, and demonstrate an architectural prototype we
have buitt at ATH in the context of Speech Translation.

KEYWORDS: Distributed NLP systems, Software architectures, Whiteboard,

INTRODUCTION Speach tranalation syatems must integrate components handling speech recogaition, machine translation and speech
synthesis,

opesch recoghition often waes special hardwars,

- . U. Schafer — Science Information Applications
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Automatic Taxonomy Extraction - Evaluation
with OntoGWAP

I “ ONTO GAMES w

| ot Home | Instructions | Invaders | Tefris | Quiz | My scores | Hall of fame | Feedback | Logout{ulrich @
ONTO Quiz
Question

'‘pause’ is-a 'disfluency’ ?

"disfluency"” is not a valid domain term
"pause” is not a valid domain term
yes s

no Show preview )M

| don't know

L d.d 4

~
L]
L]
~
L]
L]
~
%
%
~

rrPg FE . 24

concept ontology
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Examples of extracted hypernym-hyponym pairs
(including invalid pairs)

Hyponyms

Hypernym
natural language processing
application

agelutinative language
web search engine
classifier

vector distance measure
dependency relation
open-class word
morphological feature
sequence labeling task
evaluation metric

information extraction, question answering, machine translation, in-
formation retrieval, document summarization, speech recognition, pos
tagging, named entity recognition, question answering system, open-
domain question-answering, text mining. named entity extraction,
question-answering. automatic lexical acquisition. text summarization,
document clustering. language model building, word sense disambigua-
tion, annotation projection, cross language information retrieval. . . .
korean, basque. chinese. hungarian, japanese. thai

google. yahoo. altavista

svm, decision tree, support vector machine. naive bayes, conditional
random field, maximum entropy classifier, dependency path, probabilis-
tic classifier, pruned decision tree, timbl, k-nn. acoustic confidence score
euclidean distance, cosine

subj, subject. object, arg, obj, head-modifier

adjective, adverb, verb, common noun, proper name

number, gender, person, case, aspect. pos, lense, count, voice

named entity recognition, pos tagging, chunking, syntactic chunking
nist, bleu

W peutsches
Forschungszentrum
"

fiir Kiinstiiche
Intelligenz GmbH
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Hyper-/Hyponym Extraction: Evaluation

The competition for prizes lasted 10 days. 61 players participated. 32 Tetris
players, 10 Invaders players, 26 quiz participants. Only one played all games.

Category Value

Data No. presented pairs 2940
statistics % of entire set  31%
No. annotations 6782

No. 3-way agreements 639

of which, no. valid is-a pairs 490

no. invalid pairs 149

Precision 3-way precision  77%
results No. 5-way agreements 298
of which, no. valid is-a pairs 239

no. invalid pairs 59

S-way precision  80%
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Citation Classification & Navigation

005 [
Surdeagy

* et al.

PO3-100p

The Nature of Statistical Learning Theory
<Vladimir N Vapnik

TUE b
Harabapgiu
et al.

(W04 -2505

] [+

" |Intentions, Implicatures and

Processing of Complex
Questions

[Sanda Harabagiu, Steven Maiorano,
Alessandro Moschitti, Cosmin Bejan] (ID:
Wo04-2505)

Cited papers:
[John Chen, Owen Rambow]

1006

Use of Deep Linguistic Features for the Recognition and
Labeling of Semantic Arguments

PO3-
1003

A Noisy-Channel Approach to Question Answering

#02- [Chin-Yew Lin E H Howy, U Hermjakob, Deepak
32230 Ravichandran]

Using knowledge to facilitate pinpointing of factoid answers

[Abdessamad Echihabi, Daniel Marcu]

1008 [Daniel Gildea, Julia Hockenmaier]
Identifying Semantic Roles Using Combinatory Categorial
_| Grarmmar
#02- )
0835 [D Gildea, D Jurafsky]
Automatic labeling of semantic roles
POZ- . )
1031 [Daniel Gildea, Martha Palmer]
The Necessity of Parsing for Predicate Argument Recognition
%B [King-Shy Goh, Edward Chang, kwang-Ting Cheng]
SVM binary classifier ensembles for image classification
#50- .
n391 [H Gricel
Logic and Conversation
#75- .
9937 [Grice]

Syntax and Semantics Vol. 3:Speech Acts

No4g- [Ssameer S Pradhan, Wayne H Ward, Kadri Hacioglu,
1030 James H Martin, Dan Jurafsky]

Shallow Semantic Parsing using Support Vector Machines

#00-
4201

Experiments with open-domain textual guestion answering

[S Harabagiu, M Pa€rca, S Maioranol

Navigation Zoom
Back - Center
Forward + Overview

Citation depth
Calculate Endings !

Sentiments

— Negative Neutral

to Paperid ]
[¥] Calculate Fanout I

Agree Undefine
8 0 PRecycle




Typed (Qualified) Citation Classification

Classify citation sentences into categories such as use, refutation, neutral,
confirmative, ...

Possibly several categorized citations contribute to an overall classification of
the reference from one paper to another (colored edge in the graphical
user interface)

Rule-based approaches with PoS-, lexical, syntactical patterns:
not robust, low overall recall and precision

- Novel approach with semi-supervised learning on citation classification
addresses two problems:

« expensive manual annotation
« unbalanced class distribution

< B U. Schafer — Science Information Applications
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New Citation Browser for ACL Searchbench

#02-53p2
Jeh
et al.

#05-23194

et al.

#06-23511

et al.

Go to Paper... ~ Calculate Fanout
Center ' Show Preview-Nodes

Overview

Depth:
1

Year Range:

1998

2011

Structural Semantic
Relatedness: A
Knowledge-Based
Method to Named
Entity
Disambiguation

Xianpei Han, Jun Zhao
Cited Papers:

#98-0614:

Christiane Fellbaum (1998)
WordNet: An Electronic Lexical
Database

#98-0143:

Dekang Lin (1998)

An information-theoretic definition
of similarity

P98-1012:

Amit Bagga, Breck Baldwin (1998)
Entity-Based Cross-Document
Core f erencing Using the Vector
Space Model

#99-1464:

Ricardo A Baeza-Yates, Berthier
Ribeiro-Neto (1999)

Modern Information Retrieval

#02-5302:

Glen Jeh, Jennifer Widom (2002)
Simrank: A measure of structural-
context similarity

W03-0405:

Gideon Mann, David Yarowsky
(2003)

Unsupervised Personal Name
Disambiguation

P04-1076:

Cheng Niu, Wei Li, Rohini K Srihari
(2004)

Weakly Supervised Learning for
Cross-document Person Name
Disambiguation Supported by
Information Extraction

Vaima ATTAR



View Citations Sentences in Context

AL AT 1 L TS LA T 1§ B | I LS T e by
paraphrases. They constructed two corpora for evaluating their
system. .." - Sentiment; .

dJﬂ’erent outcomes result ba-:msa a tunnel connects  ‘€asy’ ccuntrad.tmmns a.nd 'ﬁdd.resses i
only two unique locations whereas more than one  ©of contradictions {table 3). We cont

tation of Marie-Catherine de Marneffe, Bill MacCartney, Christopher D
anning. 2006: Gemerating typed dependency parses from phrase

ructure parses. In Proceedings ofthe 5th International Conference on entity may purchase food. These frequent interac-  authors to obtain their datasets, but th
anguage Resources and Evaluation {LREC-06). Christiane Fellbaum. - tions between world-knowledge and structure make 10 make them available to us. Thus, w
verall sentiment: . it hard to ensure that any particular instance of struc-  LCC-negation corpus, adding negat

the RTEZ test data (Neg_test). and to
set (Neg_dev) constructed by random
pairs of entailments and 50 pairs of n

Following the guidelines above, we annotated the ~Tom the RTE2 development set.
RTE datasets for contradiction. These datasets con- Since the RTE datasets were cons'

tation of Sanda Harabagiu, Andrew Hickl, Finley Lacatusu. 2006: tural mismatch is a contradiction.

gation, contrast, and contradiction in text processing. In
roceedings of the Twenty-First National Conference on Artificial
ntelligence (AAAAI-DG. - Overall sentiment: negative.

33 Contradiction corpora

® Page 2:".. Little work has been done on contradiction detection. The

PASCAL Recognizing Textual Entailment (RTE) Challenges (Dagan et al.,
2006, Bar-Haim &t al., 2006, Giampiccolo et al., 2007) focused on textual
inference in any domain. Condoravdi et al. (2003) first recognized the
importance of handling entailment and contracliction for text
understanding, but they rely on a strict logical definition of these
phenomena and do not report empirical results. To our knowledge,
Harahagiu et al. (2008) provide the first empirical results for
contradiction detection, but they focus on specific kinds of
contracliction: those featuring negation and those formed by
paraphrases. They constructed two corpora for evaluating their
system. One was created by overtly negating each entailment in the
RTEZ data, producing a balanced dataset (LCC negation). To avoid
overtraining, negative markers were also added to each non-entailment
ensuring that they did not create contradictions. |.." - Sentiment. undef.
Page & "... Table 2 gives the number of contradictions in each dataset.
The RTE datasets are balanced between entailments and
non-entailments, and even in these datasets targeting inference, there
are few contradictions. Using our guidelines, RTE3 _test was annctated
by MIST as part of the RTE3 Filot task in which systems macde a 3-way
decision as to whether pairs ofsentences were entailed, contraclictory,
ol neither (Yoorhees, 2008). Dur annotations and those of NIST were
erformed on the original RTE datasets, contrary to Harabagiu et al |
(2006) (Because their corpora are constructed using negation and
paraphrase, they are unlikely to cover all types of contradictions in
section 3.2. We might hypothesize that rewriting explicit negations
commonly occurs via the substitution of artonyms. Imagine, e.g.; .." -
Sentiment: negative.
Page T: " LCCnegation Tabkle 5: Precision and recall figures for
contr adlctlu:un detection. .-'-'-.u:u:w acy ig given for balanced datasets only.'
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tain pairs consisting of a short text and a one-
sentence hypothesis. Table 2 gives the number of
contradictions in each daraset. The RTE datasets ae
balanced between entailments and non-entailments,
and even in these datasets targeting inference, ther
are few conradictions. Using our guidelines,
RTE3 test was annotated by NIST as part of the
RTE?3 Pilot task in which systems made a 3-way de-
cision as to whether pairs of sentences were entailed,
contradictory, or neither (Voorhees, 2008).!

Our annotations and those of NIST were per-
formed on the original RTE datasets, contrary to
Harabagiu et al. (2006). Because their corpora ae
constructed using negation and paraphrase, they awe
unlikely to cover all types of contradictions in sec-
tion 3.2, We might hypothesize that rewriting ex-
plicit negations commonly occurs via the substitu-
tion of antonyms. Imagine, e.g.:

H: Bill has finishad his math.

Information ahout this task as well as data can be found at
httprdfnlp.stanford. edw BTE3-pilor.

1042

tual inference, the se corpora do not re
contradictions,  We therefore colle:
tions ‘in the wild" The resulting
131 contradictory pairs: 19 from req:
looking at related articles in Google
Wikipedia, 10 from the Lexis Mexis
51 from the data prepared by LDC for
task of the DARPA GALE program. I
domness of the collection, we argue 1
best reflects maturally occurring contr
Table 3 gives the distribution ol
types for RTE3 dev and the ral cor
pus. Globally, we see that contradicti
(2) occur frequently and dominate the
ment set. In the real contradiction co
mach higher rate of the negation, nu
ical contradictions. This supports th
in the real world, contradictions prin
two reasons: information is updated

20ur compora—the simulation of the LLC
the BTE datasetz and the real contradictions
hitpe/fnlp. stanford. edu/projects/ contradiction.
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Exercise 2: Searchbench

Formulate Searchbench queries from questions
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