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 Logistics

 Named entity basics

 NERD System 1: TAGME

 NERD System 2: AIDA
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 All 21 papers

 ~15 minutes per student

 ~3-5 topics

 Question test your understanding

 Relative grading
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 Self-assessment, no tutorials

 Grades available every week

 Sample good reviews

 Extensive guidelines

 Assignments contribute to final grade

 Exact formula only at end

 Our decision is final, vetted by two
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 Reading material

 https://www.mpi-inf.mpg.de/question-answering-systems/

 Slides and recordings

 https://drive.google.com/drive/folders/1Z0IjVSjymCD6IX_TCn4dNInuz8Kb42BL

 Assignment grades

 https://docs.google.com/spreadsheets/d/e/2PACX-1vRN0qyr-

ooE1JGLfLoPM89ipdPRBprwRUAKLkaRXPqCmDcj0Ht9T5LfGlqEe3gLk3sHS9YI

HndDjRLl/pubhtml?gid=1036917168&single=true&urp=gmail_link
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How can we disambiguate named entities 

present in questions?
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 Fast and Accurate Annotation of Short Texts with Wikipedia Pages

 Ferragina and Scaiella

 CIKM 2010 +  IEEE Software 2011

 https://arxiv.org/pdf/1006.3498.pdf

 Robust Disambiguation of Named Entities in Text

 Hoffart et al.

 EMNLP 2011

 https://www.aclweb.org/anthology/D11-1072.pdf
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 Entities and relationships

 Entities and named entities

 People

 Organizations

 Locations

 More

 Concepts and classes

 Here: What is there in Wikidata/Wikipedia 
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 Named entity recognition

 Named entity disambiguation / linking

 Named entity typing

 Main ideas: Similarity and coherence
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 Question understanding

 News readability 

 Information extraction 

 Many many more in IR + NLP

 Can you think of some..?
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Fast and Accurate Annotation of 

Short Texts with Wikipedia Pages
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https://tagme.d4science.org/tagme/

Thanks to Prof. Paolo Ferragina for the slides
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Less links

More links
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He is using Microsoft s browser

He is a fan of Internet Explorer
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the   paparazzi   photographed the   star

the  astronomer  photographed the   star
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Categories typically form a taxonomic DAG
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Find mentions and annotate them
with topics drawn from a catalog

Ex-

Wikipedia!

anchors

articles
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He is using Microsoft s browser

She plays with Internet Explorer
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the   paparazzi   photographed the   star

the  astronomer  photographed the   star

Star is a 
massive, luminous 

Celebrity is a person who is 
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•Ex-Argentina
coach
•His nephew
•Maradona Stadium
•Maradona Movie
•

•Mexico nation
•Mexico state
•Mexico football team
•Mexico baseball team
•
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Many commercial software: AlchemyAPI, DBpedia
Spotlight, Extractiv, Lupedia, OpenCalais, Saplo, SemiTags, 
TextRazor, Wikimeta, Yahoo! Content Analysis, Zemanta. 
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 Designed for short texts

 news, blogs, search-results snippets, tweets, ads, etc

 competitive on long texts too

 Achieves high accuracy

 Massive experimental test on millions of short texts

 Fast

 More than 10x faster than others

 100% Java
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 Anchor dictionary

 Page catalog

 In-link graph

2526 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



 Anchor parsing

 Anchor disambiguation

 Anchor pruning

2626 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 Rishiraj Saha Roy



Commonness of a page
p wrt an anchor a

Pr(p | a) =
# a linked to p

# a as anchor

Link probability of an anchor
a

 textin the  of freq

anchor as  of freq
)(

a

a
alp 

Context of a around the mention
T = 1 w2 w3  a w4 w5 w6

and the content of a page/entity
Page p = z1 z2 z3   z4 z5 z6

Graph-based features

a is a mention-node

p is an entity-node
Links a  p and paths

between pages
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https://www.aaai.org/Papers/Workshops/2008/WS-08-15/WS08-15-005.pdf
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•

won against Mexico

•Diego A. Maradona 
•Diego Maradona jr.
•Maradona Stadium
•Maradona Film
•

•Mexico nation
•Mexico state
•Mexico football team
•Mexico baseball team
•

No Annotation

PARSING
PRUNING

2 simple features

•

DISAMBIGUATION
by a voting scheme 29



Collective agreement among topics via voting

Wiki-articles Votes

Mexico 0.09

State of
Mexico

0

Mexico 
National 
Football Team

0.29

Mexico 

pa

pb •Diego A. 
Maradona 
•Diego Maradona 
jr.
•Maradona 
Stadium
•Maradona Film
•

b a
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Commonness of a page
p wrt an anchor a

Pr(p | a) =
# a linked to p

# a as anchor

Voting scheme

Select top- pages

Select the best in 
commonness

Pruning by 
commonness < 

trade-off
speed vs. recall
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 Use 2 features:
1. link probability

2. coherence wrt context

 Compute a score via
 3 classifiers, avg, linear combination

 if < NA then prune!

Link probability of an anchor a

 textin the  of freq

anchor as  of freq
)(

a

a
alp 

Avg. relatedness btw the 
assigned concept to the 

others

balance
precision vs. recall
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Robust Disambiguation of Named Entities in Text
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 TAGME is fast and effective

 Works well for short texts

 Does not go all the way!

 Wikipedia more general, but we need KG-linking!

 Lookup KG entities using Wikipedia links?

 Harness KG properties! Enter AIDA. 
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https://ambiversenlu.mpi-inf.mpg.de/
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When Page played Kashmir at Knebworth, his Les Paul was uniquely tuned.

Images taken from Wikipedia under CC BY-SA 3.0

Thanks to Dr. Johannes Hoffart for the slides
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When Page played Kashmir at Knebworth, his Les Paul was uniquely tuned.

Images taken from Wikipedia under CC BY-SA 3.0

+351
+4

+18 +1

127080
possible

combinations
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cr eat ed

musi ci ansong

ar t i f act

happened
i n

pl ayed at

pl ays

gui t ar

t ype

subcl ass

t ype t ype

subcl ass

1975

i n

was pl ayed at

Classes

Entities
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CoherenceContextPrior

When Page played Kashmir at Knebworth, his Les Paul was uniquely tuned.

91%

5%

How good do entity keyphrases and context tokens overlap?Are the disambiguated entities related?

0.0

2.4
• Led Zeppelin
• Jimmy Page
• Knebworth Festival
•

• India
• Pakistan
• Pashmina
•

Images taken from Wikipedia under CC BY-SA 3.0
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Knebworth Festival

Led Zeppelin Remasters

John Paul Jones

Mellotron
Citation Titles

Category Names

Titles of Linking Articles

Link Anchor Texts
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Knowledge Base

Prior Probability and 
Keyphrase Based Similarity

Coherence

Goal: Dense subgraph
with one mention-entity 
edge per mention

When Page 

played

Kashmir

at Knebworth, 

his Les Paul 

was uniquely

tuned.
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When Page 

played

Kashmir

at Knebworth, 

his Les Paul 

was uniquely

tuned.

Objective: Maximize the 
minimum weighted degree

Constraint: Keep at least 
one entity per mention
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 Keyphrases (kp) commonly occur only partially

 To score an entity, all keyphrase scores are summed

Kashmir was written by Page and Plant.

cover

Account for partial matches Weight of contained tokens w
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 Global IDF of a keyphrase token w in Wikipedia

 Mutual Information of a token w and an associated entity
 How often does the token occur in the keyphrase set of an entity?

https://en.wikipedia.org/wiki/Mutual_information
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Input

 Mentions
 context of mention cxt(m)

 entity candidates e + cxt(e)

 Features

Goal

Prior prior(m,e)

Similarity sim(cxt(m),cxt(
e))

Coherence coh(e1,e2)

26 May 2020Question Answering Systems           Saarland University, Summer Semester 2020 46



 Input: weighted graph of mentions and entities

 Output: result graph with maximum density

 Objective: maximize the minimum weighted degree

 Constraint: keep at least one entity per mention

1. Prune entities that are too distant from all mentions

2. While an entity can be removed, remove the one with the lowest weighted degree
 Keep graph with best minimum weighted degree
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 Find subgraph maximizing total edge weight
 If graph is small enough, enumerate all potential mention-entity mappings

 Otherwise do local search, randomly switching mention-entity mappings for a fixed number of times
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Given the prior probability for all entity candidates, only use prior 
when very good indicator for one single entity (>90%)

Prior may be misleading

Given prior probability and similarity distribution for all entity 
candidates. If they are reasonably similar, fix entity for mention 
before running the graph algorithm.

Coherence can get hooked to a wrong subgraph

Dataset is available at http://www.mpi-inf.mpg.de/yago-naga/aida
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 Understanding entities is vital to QA

 NERD is a vital (first) cog in the QA wheel

 Often used off-the-shelf

 Many, many innovative techniques

 Mainly based on priors, similarity and coherence

 Applications span beyond QA!
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