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Context and ObjectivesContext and Objectives

� Paraphrase identification useful to a number of 
applications
� IE, QA, text simplification, authoring aids

� Paraphrases between different discourse types
� technical vs. lay discourse types

� especially useful for text simplification and authoring aids

� in a medical context : help produce texts more easily 
understandable by lay people / patients

treatment of the affection ~ the disease is treated

prostatectomy ~ removal of the prostate



-

Context and ObjectivesContext and Objectives

Compile a lexicon of paraphrases

� specialized phrases used in technical texts

(for medical specialists)

� lay phrases used in lay texts

(for the general public)
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Related WorkRelated Work

� Existing approaches in paraphrase identification
� In parallel corpora : novel translations [Barzilay & McKeown 2001]
bilingual corpora [Max 2009]

� In comparable corpora : newspaper articles [Barzilay & Lee 2003; 
Shinyama & Sekine 2003], medical corpora [Elhadad & Sutaria 2007]

� Few distinguish between discourse types
� Technical vs. lay discourse types in medical comparable corpora

� Paraphrase lexicon based on existing English medical terminologies 
[Elhadad & Sutaria 2007] 

� Identification of relevant types of paraphrases in French medical 
corpora [Deléger & Zweigenbaum 2009] 

Adapt to English an approach originally designed 
for French (Deléger & Zweigenbaum 2009)



Building Comparable CorporaBuilding Comparable Corpora

� Technical vs. lay discourse types
� Texts for medical specialists vs. texts for the general public

� Two medical topics
� Diabetes, Cancer

� Methods
� Website with comparable documents (Cancer corpus)

Guidelines for physicians vs. lay versions for the general public
� Guided search through the web (Diabetes corpus)

Scientific articles (MEDLINE), online medical manual (Merck), 
websites for the general public (WebMD, NetDoctor), etc.



Technical vs. Lay DocumentsTechnical vs. Lay Documents

Technical Lay



� Between two discourse types (technical, lay)

� Based on 2 hypotheses :

� Technical texts use more nominalizations whereas lay texts
prefer verbal constructions (1)

� Technical texts use more neo-classical compounds whereas 
lay texts prefer modern-language equivalents (2)

� Two types of paraphrases :

� nominalization paraphrases

treatment of the affection ~ the disease is treated

� paraphrases of neo-classical compounds

glycemia ~ level of blood sugar

Identifying Relevant Types of Identifying Relevant Types of 
ParaphraseParaphrase



Nominalization ParaphrasesNominalization Paraphrases

� Pairs of noun/verb

� Deverbal nouns paired with their corresponding verbs

treatment ~ treat

� Source : WordNet

� Paraphrasing rules built around those pairs
� Lexico-syntactic patterns developed for French (corpus study)

� Directly adapted to English through simple syntactic changes

N1 Prep N2 Adj3 V1 N2 Adj3

N1 Prep N2 N2 V1 N2 N1 N2 V1

N1 Prep Adj3 N2 V1 Adj3 N2

wound infection wound is infected

treatment of infected wounds treats infected wounds



Paraphrases of NeoParaphrases of Neo--Classical Classical 
CompoundsCompounds

� Morpho-semantic analysis

� DériF analyzer (Namer 2009; Deléger et al. 2009)

� Decomposition of neo-classical compounds

� Acquisition of modern-language equivalents for each 
component

gastritis = gastr + itis = stomach + inflammation

� Paraphrasing rules based on this analysis
� Also adapted from a French version through syntactic changes

(N Prep) C1 W{0,4} C2C C1 W{0,4} C2 (N)C

glycemia blood sugar level
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EvaluationEvaluation

� Quality of the paraphrases

� Measure precision

� 500 sample for nominalization paraphrases

� All paraphrases of neo-classical compounds



EvaluationEvaluation

� Coherence of the initial hypotheses :

� Comparison between the technical and lay sides of the corpora

� By computing a preference index I for nominalizations and for neo-
classical compounds

Proportion of nominalizations / nominalizations + verb phrases
Proportion of neo-classical comp. / neo-cl. comp. + modern-language equivalents

� The index should be higher for the technical side

I = A / A+B
treatment of 
the disease

the 
disease is 
treated

A B

(technical or lay part)



Results : precisionResults : precision
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� Nominalizations : good precision for both corpora

� Neo-classical compounds : average and good (but few cases)
~ 14 occurrences



Results :Results :
Coherence with hypothesis 1Coherence with hypothesis 1

Technical texts use more nominalizations whereas 
lay texts prefer verbal constructions
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� Preference index considerably higher in the technical side

� Tends to confirm the hypothesis



Results :Results :
Coherence with hypothesis 2Coherence with hypothesis 2

Technical texts use more neo-classical compounds 
whereas lay texts prefer modern-language equivalents
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� Preference index considerably higher in the technical side

� But small number of occurrences : not so conclusive



Results : examples of nominalization Results : examples of nominalization 
paraphrasesparaphrases

blood replacement

insulin absorption

removal by surgery

gene carriers

*practice recommendations

replaced blood

insulin is absorbed

removed in an operation

carry a gene

*exercise is recommended

Technical Lay



pancreatitis

haematuria

erythrocyte

amylase

*normoglycemic

inflammation of the pancreas

blood in the urine

red blood cell

enzymes that digest starch

*blood sugar level above normal

Technical Lay

Results : examples of paraphrases of Results : examples of paraphrases of 
neoneo--classical compoundsclassical compounds



Discussion/ConclusionDiscussion/Conclusion

� Adaptation of a paraphrase identification method from 
French to English

� Results are similar to those obtained for French
� Paraphrases acquired with a rather good precision

� Nominalization paraphrases seem especially relevant
in the context of the technical vs lay opposition

� Less conclusive for neo-classical compounds given the 
small number of paraphrases

� Future work : new types of paraphrases, larger 
corpora


