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Cooccurrence → Semantics

Human interactions are not through words but through word

meanings and associated semantics.

Systems with human interactions should recognise and address

this di�erence.

Information Retrieval

Assumption: Words are independent of each other.

Fact: It is not so.

The dependencies between words enable us to model

semantics.

Cognitive Sciences

Semantic memory is made of co-activations.

Hebbian Learning: "Cells that �re together, wire together."

Meaning is usage.

Existing: Entity Relatedness, Synonyms
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Semantic Siblings

Entities with the same semantic super class in the concept

hierarchy

Example: Roger Federer, Rafael Nadal, Andy Roddick

Conceptual set of entities

Synonyms?

Problem: Given a few such entities can an algorithm identify

similar entities from the same set?

Real Problem: No type information
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Semantic Siblings

Problem: Given a few such entities can an algorithm identify
similar entities from the same set?

similar, same set

Example: Federer hit three aces in the last game

Roddick hit three aces in the last game

Nadal hit three aces in the last game

Obama hit three aces in the last game

Mickey Mouse hit three aces in the last game

Hammerhead Shark hit three aces in the last game

Replaceability

Grammatical replaceability 6= Semantic replaceability

Equivalence realtion w.r.t. a context

Aditya Ramana Rachakonda Semantic Siblings



Semantic Siblings

Problem: Given a few such entities can an algorithm identify
similar entities from the same set?

similar, same set

Example: Federer hit three aces in the last game

Roddick hit three aces in the last game

Nadal hit three aces in the last game

Obama hit three aces in the last game

Mickey Mouse hit three aces in the last game

Hammerhead Shark hit three aces in the last game

Replaceability

Grammatical replaceability 6= Semantic replaceability

Equivalence realtion w.r.t. a context

Aditya Ramana Rachakonda Semantic Siblings



Semantic Siblings

Problem: Given a few such entities can an algorithm identify
similar entities from the same set?

similar, same set

Example: Federer hit three aces in the last game

Roddick hit three aces in the last game

Nadal hit three aces in the last game

Obama hit three aces in the last game

Mickey Mouse hit three aces in the last game

Hammerhead Shark hit three aces in the last game

Replaceability

Grammatical replaceability 6= Semantic replaceability

Equivalence realtion w.r.t. a context

Aditya Ramana Rachakonda Semantic Siblings



Problem De�nition

De�nition

Given a set of entities and an unknown context in which the

entities are replaceable by one another, identify more entities which

share the same property.

Hypothesis

Given a set of terms Q = {q1, q2, . . . , qn}, and their respective

contexts of occurrence C (qi ), a semantic sibling s is a term which

maximises the contextual overlap between its context C (s) and
each C (qi ) � the context of an element in Q.
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Cooccurrence Graphs
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Basic data structure for semantic

siblings

Undirected graph G = (V ,E ,w)

V : Stemmed noun phrases

E : Cooccurrences between the terms

w : Edge weights indicating the

number of times two terms cooccur in

our universe
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Semantic Context

De�nition (Context)

A context in a cooccurrence graph is any sub-graph, containing

terms and cooccurrences, which can be used to describe a speci�c

semantic universe.

Terms (query terms) Q, are extracted

from an information source

Their neighbourhood � all terms which

share an edge � is identi�ed

Overlap in neighbourhoods if the terms

are from a coherent semantic context

Nodes in the sub-graph

VC =
⋃
q

Nq, where q ∈ Q
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Reachability
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Reachability: Probability that term b

cooccurs with a,

ρ(a → b) =
ea,b∑

∀x∈Na

ea,x

ρ(a) denotes the reachability
distribution of a
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Direct Comparison

Roger Federer's distribution

Rafael Nadal's distribution

Andy Roddick's distribution

Marat Sa�n's distribution
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Interleaved Templates

Combined distribution of

Roger Federer, Rafael Nadal, Andy Roddick

Marat Sa�n, Rafael Nadal, Andy Roddick

Roger Federer, Marat Sa�n, Andy Roddick

Roger Federer, Rafael Nadal, Marat Sa�n
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Rank

For each term in the VC

Compute a vector of scores

Rank the terms by the magnitude of the vector.

Aditya Ramana Rachakonda Semantic Siblings



Results I

Query: sapphire, emerald, topaz
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Results II

Query: roger federer, rafael nadal, andy roddick
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Results III

Query: sachin tendulkar, sourav ganguly, rahul dravid
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