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Introduction – RTE

� Definition
� Given a text T (several sentences) and a hypothesis 
H (one sentence), the goal is to detect whether H 
can be inferred from T. (Dagan et al., 2006)

� Example
� T: I am giving a talk in EACL2009, Athens, where 
there will be a strike outside.

� H: I am in Greece, where the democracy was born.

� The RTE Challenges
� RTE-1 (2005, 18 teams), RTE-2 (2006, 23 teams), 

RTE-3 (2007, 26 teams), RTE-4 (2008, 26 teams)
� The state-of-the-art performance: ~60-70%



The Gap

� Inference rules (in logic forms)
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The Gap (cont.)

� Inference rules (in logic forms)

...

� DIRT
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� Tree Skeleton

...

� Pairs of natural language sentences



Introduction – DIRT

� Extended Distributional Hypothesis (Lin and Pantel, 
2001)

� If two paths occur in similar contexts then they 
have similar meaning.

� An Example
X              �(subj)—               prevent                      —(obj)�             Y

X �(subj)— provide —(obj)� protection —(mod)� against —(pcomp)� Y

� Statistics

� Over 12 million rules

� 1 GB of newstext (parsed with Minipar (Lin, 1998))

� Estimated accuracy: 50%

� Related Work: Marsi et al. (2007)



Problems

� Missing rules

� X, founded in Y � X, opened in Y

� X launch Y � X produce Y

� X represent Y � X work for Y

� Incorrect rules

� X win Y � X lose Y

� X begin Y � X end Y



Extend DIRT

� Extension using WordNet
� Add rules by allowing every noun or 
verb in the existing rules to be replaced 
by a synonym

� E.g. X face threat of Y ~ X at risk of Y 
� X face menace of Y ~ X at risk of Y

� Refinement using WordNet
� Eliminate rules which contain antonyms
� E.g. X have confidence in Y ~ X lack 
confidence in Y



Rule Application

� Motivation
� To find out a proper application base for the 

inference rules, we use the Tree Skeleton (TS) 
structure proposed by (Wang and Neumann, 
2007)

� An Example
� T: For their discovery of ulcer-causing bacteria, 
Australian doctors Robin Warren and Barry 
Marshall have received the 2005 Nobel Prize 
in Physiology or Medicine.

� H: Robin Warren was awarded a Nobel Prize.



Tree Skeleton

Application Rule: If a tree skeleton and an inference rule 
are matched in a pair, then the entailment holds.



Experiments

� Paraphrase Collections
� Original DIRT
� Extended DIRT (Dirt + WordNet)

� Systems
� BoW: Bag of words overlap system
� Main: Tree skeleton + Extended DIRT, using 

BoW back-up on full data sets

� Data sets
� RTE-2: 800 (dev) + 800 (test) pairs
� RTE-3: 800 (dev) + 800 (test) pairs



Results



Error Analysis

� Examples
� Someone founded “the Institute of Mathematics (Instituto 

di Matematica) at the University of Milan” does not 
entail they founded “The University of Milan”;

� X generate Y ~ X earn Y, in the restricted context of 
money or income; X issue Y ~ X hit Y, it is difficult to 
find a context in which this holds;

� “More than 1,000 members of the Russian and foreign 
media” does not entail “more than 1,000 members from 
Russia”



Conclusion � Future Work

� Applying inference rules on recognizing 
textual entailment

� Extension and Refinement of DIRT

� High precision vs. low coverage

� ToDo List

� The limitations of Distributional Hypothesis

� From positive rules to negative rules

� To be integrated into a larger framework
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