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CDC

Cross-document coreference (CDC) occurs when the 
same person, place, or concept is discussed in more 
than one text source.

 Two names Valentino Rossi
 One Person
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What CDC is not

Different from word sense disambiguation

● The set of persons for a given name (i.e. the senses)
is not known a priori.

● A clustering task! 
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A general Approach

● Names to be clustered are represented with their context

● context can be of different sizes: window of words centered 
around a name, sentence containing name, group of 
sentences, or even whole document.

● modeling context can be done in many different ways:
bag of words, set of phrases, set of entities, set of relations, 
etc.
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A general Approach

Italy Mugello Yamaha MotoGP

Ducati Borgo Panigale MotoGP

Names to be clustered could be 
represented with the Named Entities 
they co-occur in the same document.

Valentino  Rossi 1

Valentino  Rossi 2

e.g. 
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A general Approach

● An algorithm for clustering
(such as Hierarchical Agglomerative Clustering)

● A fixed threshold determines how close two elements (i.e. 
documents or clusters) have to be so as to be grouped together.

cluster (d1, d2, threshold)
 1 sim ← word_overlap(d1, d2)
 2 if sim >= threshold
 3 then return group(d1, d2)
 4 return NIL

e.g.:
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A difficult Problem

•Discontinuity

A person may be mentioned in very different contexts and
different time periods. e.g. 

Montezemolo: President of Ferrari
President of Italia Futura
Ex-President of Confindustria
vice president of Bologna FC

•Clustering algorithms

For clustering methods (e.g. Agglomerative) the stop 
conditions are not known.
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Example 1

2 different contexts -> one person Montezemolo only 
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Example 2

2 similar contexts -> 2 persons Paolo Rossi  
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A dynamic Threshold?

●According to Popescu and Magnini [3][4] the more the ambiguity 
of the name in the corpus the more the information you need to 
disambiguate it.

Our hypothesis:

● using different values of threshold for ambiguous names and 
non ambiguous names could improve clustering. 

Issue: the ambiguity of names in the corpus is unknown!
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NePS at EVALITA 2011 

● Input: Set of documents matching a person name

● Output: Clusters, each cluster refers to the same individual 

● System participants have to carry out the task for a number of
 unseen  names

● System output is compared to gold-standard data
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Dynamic Threshold

As reported by Bentivogli et al. [1], PagineBianche (i.e. the 
Italian phonebook) is a good indicator of the ambiguity of a 
name in the NePS task: the more the ambiguity of a name in 
PagineBianche, the more the ambiguity of the name in NePS.

We could use PagineBianche to estimate the ambiguity of 
names.
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Dynamic Threshold

●Names categorized in 2 groups based on their ambiguity in 
PagineBianche:

names occurring <= 2  ->  non ambiguous names 

name occurring > 2  ->  ambiguous names

●2 values of threshold for ambiguous names and non ambiguous
ones were calculated on the development set.

●threshold values were then used to cluster names of the test set.
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System Architecture

Feature
Selection

Threshold
Selection

Clustering

Documents of
Valentino Rossi

Number of different persons 
called Valentino Rossi

Threshold value

Name: Valentino Rossi

Documents of
John Smith

Phonebook

4 different persons sharing 
the same name Valentino 
Rossi

KB
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Feature Set-1

●Topic of the Document: the topic the document is talking about 
(e.g. Political events, business, sports).

●Keyphrases: expressions, either single words or phrases, 
describing the most important concepts of a document (e.g. 
administrative committee, reduction in tax).

●Professional Category: professional category which is thought to 
belong to the name (e.g. president, journalist, football player).

●Named Entities: person, organization and location names (e.g. 
Bill Clinton, Ferrari, Rome).

Features extracted with 
TextPro (textpro.fbk.eu)
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Feature Set-2

Automatically linking person names in an ontology describing 
30493 persons relevant to the Trentino region and national-level 
as well [5].

Linking accuracy; 71.50%
Coverage: 21.35%
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Feature Weighting

A common choice is Inverse Document Frequency (IDF) where 
one intuition is at play: the more documents a feature fk occurs 
in, the smaller its contribution is in characterizing the semantics 
of a document in which it occurs.
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QT

●Invented for gene clustering [2]

● deterministic (differently from Hierarchical Agglomerative 
clustering)

● does not require specifying the number of clusters a priori (as 
K-means does).

● requires the a priori specification of the diameter (the 
distance between each pair of elements).

● computationally Intensive, O(n^3) and Time Consuming
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Similarity Measure

● Distance between vectors d1 and d2 captured by the cosine of 
the angle x between them.

t 1

d2

d1

t 3

t 2

θ
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Results

Bcubed precision, recall, and F1 measure for different levels of ambiguity of 
a name: no ambiguity, medium ambiguity and high ambiguity.
                  

All No ambiguity Medium ambiguity High ambiguity

Pr Re F1 Pr Re F1 Pr Re F1 Pr Re F1

FBK 0.89 0.97 0.93 1.00 0.99 0.99 0.89 0.95 0.92 0.71 0.96 0.82

All-
In-

One

0.84 1.00 0.91 1.00 1.00 1.00 0.86 1.00 0.93 0.56 1.00 0.72
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T2 system/Applications

Based on QT

Dynamic Threshold

Implemented in java

Multithread

Accuracy: 93%(1)

Annotation speed:
2.5M names per hour(2)

Available autumn 2012 as 
additional module of TextPro

(1) Evalita 2011
(2)PC Linux REDHAT 32GB RAM, 8 
cores

T2 system was used in LiveMemories
project  (http://www.livememories.org)
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Dev set results

NePS dev set:
T2: 0.937 (F1)
HAC, single-link: 0.750 (F1)

WePS-2 test set
Best system: 0.82(F1)
ALL-IN-ONE: 0.53
ONE-IN-ONE: 0.34
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QT
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