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Introduction I

 Dictionaries/thesauri are important tools for linguists

 In the past: made by experts only!

Source: www.duden.de, © Bibliographisches Institut GmbH, 2010

http://www.duden.de/
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Introduction II

 Now, this paradigm has changed

 People easily collaborate and construct resources on the Web…

… and challenge ―classical‖ resources in size and quality!

 So what can we learn about synonyms here?
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Wiktionary

 A free, Wiki-based online dictionary

 Over 300,000 English entries right now

 Also available in various other languages

 German, French and others with > 50,000 entries

 Over 400,000 users, over 20,000 actively editing

 Users can freely add and edit…

 Word senses and definitions

 Etymology

 Pronunciation

 Lexical relations

 Synonymy, antonymy, hyponymy, hypernymy

 …

 Problem: There are guidelines and templates, but these 

are not followed consistently
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OmegaWiki

 A free, multilingual dictionary

 Over 420.000 expressions in 255 languages

 Over 40.000 language-independent concepts

 Around 3,000 users

 Goals

 Overcome Wiktionary’s structural inconsistencies

 Create a resource for translations/synonyms which is easily accessible and 

maintainable

 Consequence: a fixed database schema

 Users can only contribute if they stick to the predefined structure

 …but the price is a loss in expressiveness 
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Wikipedia

 A free, multilingual encyclopedia

 Over 3.000.000 English articles right now

 German, French and many others with > 500,000

 Over 13,000,000 users, over 130,000 active

 Each article describes a distinct concept

 Goal

 A collaboratively created source of encyclopedic knowledge…

 …NOT linguistic knowledge

 However, we can mine this knowledge on various levels:

 Links

 Article history

 Simple Wikipedia
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PART 1

Explicit encoding of synonyms
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Wiktionary

 Over 400,000 English lexemes

 Almost twice as much as WordNet

 Only about 20,000 (unidirectional) synonymy relations for English

 WordNet has over 1,000,000!

 But: Other languages have far more

 German Wiktionary: 50,000 lexemes, almost 40,000 synonym links

 Cf. [Meyer & Gurevych 2010a]

 Reason is unclear
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Wiktionary Characteristics

 Each user is free to add/edit synonyms

 A template is provided, but not mandatory

 Consequence: inconsistencies => hard to use 
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Example

Template is also not perfect:

 Links are unidirectional (no synsets a la WordNet)

 Synonyms are not directly attached to senses (only via the gloss)
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Example

Synonyms for ―flexible‖:

Deviation from the standard!



1330.10.2010  |  Computer Science Department   |  UKP Lab - Prof. Dr. Iryna Gurevych  |  Michael Matuschek  | 

Ambiguities in Wiktionary links

Synonym links lead to whole entries, not word senses

?
Cf. [Meyer & 

Gurevych, 

2010b]
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OmegaWiki

Word senses: 45,000

 Expressions: 420,000 

 Around 40,000 in English 

 Average no. of translations for a sense: 10.73

 But where are the synonyms?

 Encoded as translations within the same language!

 Senses with at least two English synonyms: 6051

 Average no. of synonyms for these: 2.74 

 Numbers for German and French are comparable

 Not very large

 But the structure is worth a look!
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OmegaWiki entry for “car”
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OmegaWiki Characteristics

 A fixed, WordNet-like structure (―synsets‖)

 Volunteers only => has to be enforced by a DB structure!

 Pro: Easy maintenance and access

 Simple SQL is enough

 Con: Less flexibility

 Central idea: language-independent concepts

 All translations and synonyms are treated equally

 ―Identical meaning‖ can be unchecked, but this is hardly ever done

 In fact, this encodes absolute synonymy

 Rarely seen in real life!

 But might still be good enough for users…
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Example for Problematic Senses

 Are these words really identical in meaning?
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Cross-lingual Synonymy

We could also study cross-lingual synonymy

 That’s what OmegaWiki was made for anyway!

 But: The low expressive power leads to even more problems here

 Translations are rarely unambiguous/obvious

=> Word sense disambiguation, only worse

 Cf. [Sinha et al., 2010]
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Wiktionary & OmegaWiki: Interesting Aspects

If they are flawed, why even bother using them?

Because of their fundamental idea!

 Edited by ―regular‖ people, not experts

 Continuous validation by the crowd

 If a link persists, users seem to be ok with it

 The synonymy is perceived as valid…

=> cognitive synonymy

 …by a large community, not just some experts

=> “collective cognitive synonymy”

 Cf. [Cruse 1986]
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Collective Cognitive Synonymy

Conclusion:

 This could be a gold mine for research!

We see the “people’s choice” of synonyms

 There are a lot of questions to ask:

 Why are two entries linked here, but not in other resources?

 What  ―synsets‖ have been created by the crowd?  

 Why are some links in Wiktionary unidirectional?

 What synsets exist across languages in OmegaWiki?

 …
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PART 2

Implicit encoding of synonyms
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Wiktionary I

 Synonyms can be hidden in a gloss

Mining these is probably not trivial!

 Antonyms etc. would also be ok here 

We haven’t tried yet, though 
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Wiktionary II

 Synonyms could also be inferred by the link structure

1. Add backwards direction for unidirectional links (symmetry!)

2. Calculate the transitive closure

Equivalence classes

Pseudo synsets

 ―The synonym of my synonym is also my synonym‖

 Or is it?

 Links are set manually => there might be a reason why they’re missing!
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Interesting Examples

 Synonym list for the verb die:

 These would all be linked!

 Not all of them are synonyms…

 …but common traits seem to be enough!

 Using these might be hard

 Minor traits are lost

 But: We get to see which traits matter in the collective mind
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More Examples

 Same holds for ―link chains‖:

 liberty –> freedom –> exemption –> dispense

 Again, the capital trait is the same

 Minor traits are not

 But remember: These are directed links

 The other direction might be missing for a reason!

 What traits are crucial for denying synonymy?

 Careful, however: Sometimes it’s just a mistake after all:

jump

This link is missing!

leap spring
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More elaborate approaches

 Extended idea:

 Add links between neighbors in the graph ("clusters") 

 Use translation links

 Shared translations => Synonyms! 

 Discussed by [Navarro et al., 2009]

 Result:

 Better coverage…

 …but a sharp drop in precision

 Consequence:

 Don’t link automatically, it’s not reliable enough!

 Better: Just make suggestions to users

 Browser plug-in discussed in [Sajous et al., 2010]
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Wikipedia Links

 Another example: Wikipedia link anchors

 Each article stands for a concept

=>  a link anchor leading there might just be a different label for it!

Moreover: links are embedded in context

=> propositional synonymy
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Wikipedia Redirects

 Redirects link different terms to the same concept 

 Goal: avoid redundancy

 Different names for the same thing?

 Smells like synonyms!
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What’s in the link structure

 Yes…

 coined term, coined word, new word, word coinage, coining

…but there’s also a whole lot more!
 Spelling variations/errors:

 neo-logism, neoligism, neolism

 Related/derived terms:

 neologist, neologistic

 And others :

 Liberty Cabbage

Conclusion:

 Lots of propositional synonyms here!

 (New) labels for concepts, emerging from the collective mind

 But, a lot of cleaning needs to be done first

 Cf. [Nakayama et al., 2008]
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PART 3

Inference of synonymy from context
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What does “context” mean here?

 So far: Exploiting the resource structure to mine/examine synonyms

 But especially Wikipedia gives us even more!

1. Wikipedia Revision History

 Changes for all articles are saved, not only the current version

 A ―look over the shoulder‖ of authors

2. Simple English Wikipedia

 A Wikipedia for non-native English speakers, children etc.

 Not as big as the regular one (~ 60,000 articles)…

 …but a ―case study‖ for the use of language!
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Wikipedia Example

―Most of the islands are mountainous, many volcanic.‖
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Simple Wikipedia Example

―In the middle of Japan there are mountains. Most of 

the mountains are volcanoes. ‖
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Wikipedia Revision History Example
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Wikipedia Revision Mining

 Revisions can be mined for synonyms!

 Done by [Kulessa, 2008]

 See [Nelken & Yamangil, 2008] for other uses

 Approach:

1. Identify sentences with word replacements through revisions

2. Filter out typos, spam etc.

 Result:

 Same context, different words (see example before)

=> propositional synonymy

 Or not?

 Why was the original word replaced?

 Was it just wrong, did another word fit better?

 Lots of open research questions here
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Simple Wikipedia Mining I

 Simple Wikipedia can also be mined…

 …but it’s in fact not as simple!

 Problem:

 Sentences in simple/normal articles are not aligned naturally (as revisions are)

 But: Alignment is crucial for the mining task!

 Automatic alignment is error-prone

 Some things just don’t match 

 Cf. [Zhu et al. 2010]

 Example:

 ―Japan (日本 Nihon or Nippon), officially the State of Japan (日本国 Nippon-

koku or Nihon-koku), is an island nation in East Asia.‖

 ―Japan (日本) is a country in Asia.‖

 These have been written independently (most likely)

 How to match them?
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Simple Wikipedia Mining II

 Result:

 Less, and noisier data

 But it might be valuable anyway

 Hypothesis:

 When simplifying, people try to keep the original meaning

 Higher probability of synonyms?

 In any case, new insights about the usage of words
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Wikipedia Wrap-Up

Conclusion:

Wikipedia allows mining/analysis of synonyms in several ways

We could gather knowledge about use of language like never before

 But: research is still in its infancy

 Alignment, filtering etc. still need a lot of work

 …but it might be well worth it!
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Conclusions

 Collaboratively constructed resources offer abundant possibilities!

 For mining synonyms themselves

 For analyzing their use in language

 Never before so many people helped building linguistic resources

 “The wisdom of the crowds” in action

 Yes, the data is noisy, incomplete and otherwise flawed

 But it’s a peek into the use and perception of language, real-time

 …which is probably more exciting than analyzing the same old resources

 See [Zesch et al. 2008], [Wolf & Gurevych 2010] for more background
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