
NTCIR-10 MATH PILOT TASK 



The Goal of NTCIR-10 Math Task 

• NTCIR Math Task aims at exploring methods 

for mathematical content access through its 

task design and the construction of the 

evaluation dataset.

In science, a formula is a concise way of expressing 

information, or a general relationship between quantities.  
(Wikipedia)

[ Formula ] 

a mathematical relationship or rule expressed in symbols  
(Oxford Dictionary)

evaluation dataset.



NISTEP Policy Study

Mathematics as deserted science 

in Japanese S&T policy
- Current situation on mathematical 

sciences research in major countries 

and need for mathematical sciences 

from the science in Japan (2006.5)

Q. Is mathematics related 

Math Information Access

Representations Resources 

log(z_1)+log(z_2) == log(Z_1, 

Character sequence (latex source)

Embedded image (png, gif, ...) mathematical knowledge-base and 

math ontology

Strict  Content 

MathML

(W3C  

recommendation)

OpenMath

Requirement 

Q. Is mathematics related 

to your research?

log(z_1)+log(z_2) == log(Z_1, 

Z_2)¥¥; z_1+z_2 ¥geq 0

Web-browsable XML
<math xmlns='http://www.w3.org/1998/Math 

/MathML' mathematica:form='TraditionalForm' 

xmlns:mathematica='http://www.wolfram.com/XML

/'> <semantics> <mrow> <mrow> <mrow> <mrow> 

<mi> log </mi> <mo> &#8289; </mo> <mo> ( </mo> 

<msub> <mi> z </mi> <mn> 1 </mn> </msub>

XML for math semantics
<annotation-xml encoding='MathML-Content'> 

<apply> <ci> Condition </ci> <apply> <eq /> 

<apply> <plus /> <apply> <ln /> <apply> <ci> 

Subscript </ci> <ci> z </ci> <cn type='integer'> 1 

</cn> </apply> </apply> <apply> <ln /> <apply> 

<ci> Subscript </ci>

Wikipedia:

26,566 

mathematics 

articles 

Wolfram MathWorld :

13,081 entries (Sep. 

13, 2011)

Wolfram Functions 

site : 

307,409 formulas 

(Sep. 15, 2011)

77% researchers 

across diversity of 

disciplines answered 

‘YES’.

Somewhat

related

Related

Strongly related



Task Overview

• [Math Retrieval Subtask] 

– Given a document collection, retrieve relevant 

mathematical formulae or documents for a given 

query.query.

• [Math Understanding Subtask] 

– Extract natural language definitions of 

mathematical expressions in a document for their 

semantic interpretation.



Math Retrieval Subtask 

• Dataset (scheduled)

– Scientific Articles from ArXiv e-print server

• Converted into XML+MathML by arXMLiv project

• 10,000 docs for a dry run, additional 100,000 docs for a formal run

• Search Types

http://kwarc.info/projects/arXMLiv/

http://arxiv.org/

• Search Types

– The Math retrieval task uses the above 110K docs and can be 

envisaged in three different search scenarios

• Formula Search

– Search for formula queries within the formulae database of the used dataset 

• Full-Text Search 

– Search the document collection using formula queries. Combinations of keywords 

and formulae.

• Open Information Retrieval

– Search the document collection using free textual queries. 



Math Retrieval Subtask :

Dataset Example
math

representation

(MathML)

papers from arXiv.org 

xhtml/xml



Math Retrieval Subtask : 

Query example
Formula search Full-text search Open IR

1.

What is the fifth 

summand in the 

Taylor expansion of 

sinus hyperbolicus?

1. 

Pythagorean Theorem 

2.

Bell curve in the form 

1. 

2. 

a b b a+ = +

2( )
h

l
f x dx∫

2. 

For which $n$ and 

$k$ is $PSL(n,k)$ not 

commutative.?

Bell curve in the form 

of

3. 

NOT Bayes Theorem,  

but written as
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Math Retrieval Subtask : 

Formula Search Example

Query formula

Retrieved formula

Query formula



Math Understanding Subtask 

• Task definition
– Extract natural language definitions of mathematical 

expressions in a document (Basic Task) with their semantic 
interpretation (Challenge Task, TBA).

• Dataset (scheduled)• Dataset (scheduled)
– Development Data

• 10 papers selected from ACL-Anthology Reference Corpus

• 30 papers selected from ArXiv.org dataset which will be also used in 
Math Retrieval Task.

– Data for Formal Run (submission period: five days)
• 10 papers selected from ACL-Anthology Reference Corpus

• 10 papers selected from ArXiv.org dataset which will be also used in 
Math Retrieval Task.



Example of Presentation MathML

<mrow>

<mrow id="math_b6a1eb64.1">

<mi mathvariant="italic">groupSim</mi>

<mo>?</mo>

<mrow>

<mo>(</mo>

<mrow>

<msub>

<mi>G</mi>

<mn>1</mn>

</msub>

<mo>,</mo>

<msub>

<mi>G</mi>

Example of Content MathML

<annotation-xml encoding="MathML-Content">

<apply>

<eq />

<apply xref="math_b6a1eb64.1">

<ci>groupSim</ci>

<apply>

<selector />

<ci>G</ci>

<cn>1</cn>

</apply>

<apply>

<selector />

Math Understanding Subtask :

Dataset ExampleOriginal text (pdf)

MathML parallel markup

<mi>G</mi>

<mn>2</mn>

</msub>

</mrow>

<mo>)</mo>

</mrow>

</mrow>

<mo>=</mo>

<mrow id="math_b6a1eb64.2">

<mrow>

<mi mathvariant="italic">RI</mi>

<mo>?</mo>

<mrow>

<mo>(</mo>

<mrow>

<msub>

<mi>G</mi>

<mn>1</mn>

</msub>

<mo>,</mo>

<msub>

<mi>G</mi>

<mn>2</mn>

</msub>

</mrow>

<mo>)</mo>

<selector />

<ci>G</ci>

<cn>2</cn>

</apply>

</apply>

<apply xref="math_b6a1eb64.2">

<times />

<apply>

<ci>RI</ci>

<apply>

<selector />

<ci>G</ci>

<cn>1</cn>

</apply>

<apply>

<selector />

<ci>G</ci>

<cn>2</cn>

</apply>

</apply>

<apply>

<ci>RC</ci>

<apply>

<selector />

<ci>G</ci>

<cn>1</cn>

* Annotation tool  (http://www.nactem.ac.uk/brat-annotation/)

Definitions of mathematical objects in text



Schedule
February-April, 2012 Task framework development

April, 2012 Call for participation

May, 2012 Dataset and example topics release

Early-mid October, 2012 Topic release for Open IR search type

Late October, 2012 Topic release for Formula, Full-text search types, and 

Math understanding subtaskMath understanding subtask

Early November, 2012 Results submissions due for Formula, Full-text search 

types, and Math Understanding subtask

Mid November, 2012 Results submissions due for Open IR search type

February, 2013 Evaluation Results Released

March, 2013 Draft papers for NTCIR-10 Proceedings Due

May, 2013 Camera ready for NTCIR-10 Proceedings Due

June, 2013 NTCIR-10 Meeting



Task information

• Contact

– ntcir10adm-math@nii.ac.jp

• Task Web page

– http://ntcir-math.nii.ac.jp/

• Task Organizers• Task Organizers

– Akiko Aizawa (National Institute of Informatics, Japan)

– Michael Kohlhase (Jacobs University Bremen)

– Iadh Ounis (University of Glasgow)

• Task Advisors

– Noriko Kando (National Institute of Informatics, Japan)

– Fredric C. Gey (University of California, Berkeley)


