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The Goal of NTCIR-10 Math Task

 NTCIR Math Task aims at exploring methods

for mathematical content access through it;“lI
task design and the construction of the
lll’

evaluation dataset. g 2
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a mathematical relationship or rule expressed in symbols
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In science, a formula is a concise way of expressing MATHEMATICAL

information, or a general relationship between quantities.
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Math Information Access
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Task Overview

* [Math Retrieval Subtask]

— Given a document collection, retrieve relevant
mathematical formulae or documents for a given

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

http://arxiv.org/

* Converted into XML+MathML by arXMLiv project | http://kwarc.info/projects/arXMLiv/

e 10,000 docs for a dry run, additional 100,000 docs for a formal run
e 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.



<mimi id="idp 71345 mmi
<mzmi id="idA71867> 1</ mimi
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<m:apply id="id57154">
‘ <mznea id="id571557/>
<m:zapply id="id57156">
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Let {G,, |y e F} be a family of abelian groups. If G, is not a proper union of
then G = B, cr G, is also not a proper unicn of finitely many cosets.

Demonstration Proof

To prove it by transfinite induction we have two cases to distinguish. IF T i
with some T and for T the statement is true. Then we get G = G, D G w

coset of G with respect to a subgroup H such that b + G, € § with soms b
form §= Gy + S where §' is a proper coset of G .

Suppose that G is a proper union of the cosets 8§y, -+, 5, If §; contains a cor

written as Gy + SJ:; otherwise, SJ: is the empty s=t. By induction

therafore, there isa d € G, such that d + G, iz not contained in any SJ:. Mo

then it containg an ry +d and § = rp +d + G, where 1) € G, and G is a subg
S;n(d+GY]:(r;+a‘+G;]n(r;+d+Gy): (r1+d) + G N Gyand

imply that G, is & proper union of some of the cosets r + [G; n Gy], which

In the second case T is a limit ordinal Fora I < T set

6. = D 6.

aeT’

Assuming G iz a proper union of the cosets Ty, ---, Ty we obtain

k
G = J(GrnT).
I=1

Cornell University
Library

arXiv.org > math > arXiv:0801.0652

Mathematics > Rings and Algebras

Math Retrieval Subtask :
Dataset Example

We gratefully acknowledge
supporting institutions

Download:

Covering theorems for Artinian rings * Source

A_Borbely, V. Bovdi, B. Brindza, T. Krausz
(Submitted on 4 Jan 2008)

The covering properties of Artinian rings which depend on their additive structure only,

are investigated.

Comments: 5 pages
Subjects: Rings and Algebras (math.RA)
MSC classes: 16P20

* PDF
* PostScript
* Other formats

Current browse context:
math.RA

< prev | next =

new | recent | 0801
Change to browse by:

math

Journal reference: Publ. Math. Debrecen, 51/3—4, 1997, p.323-329

Cite as: arXiv:0801.0652v1 [math.RA]
Submission history

From: Victor Bovdi [view email]
[v1] Fri, 4 Jan 2008 10:27:23 GMT (5kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.
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Math Retrieval Subtask :

Formula search
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Math Retrieval Subtask :

Formula Search Example
Retrieved formula_—— N

m[h] (£
x(t6) = tim TUAD (8)
.i‘EU =0 hﬂ
i we have that
t ac(t.t)
r o e 9CIEE
2t tw) = ﬁ,[, dt X[ (et )] — (9)
tw
and by performing the change of variables u = (¢t | we finally obtain the key equation
1
¥t ty) = ,E’j duX ), (10)
Query formula Cletw)
whers we have used the fact that Cl+ £1 = 1 in Ising models.
“noks Articles  MWS Engine “7 n be easily extracted simply measuring the
i : integrated response to a small external field
\lim_{\qvar{x}\rightarrow O}\gvarfy}
\ limy—q ¥
<M. PPy Examples - LaTeX queries _ .
<m:apply= _D ) q w) = S[C(E tw))s (1)
<m:csymbol Generic subscript search
cd="ambiguous”>subscript</m-csymbol=> Specific subscript search 1
<:mf|imi|t,.*:>— Specific integral search - I duXtul . (12)
{::nrﬁégip:}{ — Physical constant search ¢
. - All limits approaching zero eed is encoded in the shape of the function 500).
| Search | ¥lim_{¥avarixt¥rightarrow Di¥qvar{y} Load Example ion factor is equal to one and the relation becomes
Clt.tylorS0 =1-C. (13)
Text in math search

= CINK getweeT e satcs ama the dynamics

To get information on the thermodynamical properties of the model we should match the
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Math Understanding Subtask

 Task definition

— Extract natural language definitions of mathematical
expressions in a document (Basic Task) with their semantic
interpretation (Challenge Task, TBA).

e 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.



Math Understanding Subtask
Dataset Example

Original text (pdf)

The similarity between G, and G; is then
defined as follows: )
b Example of Presentation MathML
, i Damek MathML parallel markup
grﬂupSIm(G,, G}_ )= M(Gl ' Gz ))C RC(GI, G}_ ] <mrow id:"m?th_be_ial.eb64.1"> . _ Example of Content MathML
<mi m?athvarlant: italic">groupSim</mi> <annotation-xml encoding="MathML-Content"
where <mo>?</mo> <apply>
<mrow> <eq />
<mo>(</mo> _n "
2AHG , (- <apply xref="math_b6aleb64.1">
RI[GI . Gz }= { Ul } <mrow> <ci>groupSim</ci>
II{G| }+ II(GI) <msyb> . <app|y>
<m|>Gl<//m|> <selector />
. . . .. <mn>1</mn> . .
is the relative interconnectivity and </msub> :2':5312// e
<mo>,</mo> </a0plv>
AC(GL,G } <msub> <£ pTZ
RC(G,,G,)=— — <mivG</mi> pply
r{; i 1' m! m <selector />
—IC '[: t— C[G <mn>2</mn> <ci>G</ci>
G,|+|G G +|a, b
! 1+| | l t | | </msub> <cn>2</cn>
</mro)w/> </apply>
. . <mo>)< >
is the relative closeness. . /r':fow mo </apply>
<apply xref="math_b6aleb64.2">
</mrow> <times />
<mo>=</mo> <apply>
<mrow id="math_b6aleb64.2"> <ci>RI</ci>
<mrow> <apply>
<mi mathvariant="italic">RI</mi> <selector />
SR H g Q <mo>?</mo> . .
Definitions of mathematical objects in text smo>?/ <ci>G</ci>
. ., <cn>1</cn>
Definition “~
o Definitlon ———————

The similarity between MATH_A00-2011 58 and MATH_AQ0-2011 59 is then defined as follows: MATH_A00-2011_60 where MATH_A00-2011 61 is

— Defnitlion DEE MATH Definition DEE

the relative interconnectivity and MATH_A00-2011_62 is the relative closeness.

Y

<mi>G</mi>

. <ci>RC</ci>

* Annotation tool (http://www.nactem.ac.uk/brat-annotation/) ;mn>§</mn> <apply>
</msub> <selector />
</mrow> <ci>G</ci>

<mnsi</mn>



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 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
— ntcirl0Oadm-math@nii.ac.jp

Task Web page
— http://ntcir-math.nii.ac.jp/

Task Organizers
— Akiko Aizawa (National Institute of Informatics, Japan)
— Michael Kohlhase (Jacobs University Bremen)
— ladh Ounis (University of Glasgow)

Task Advisors
— Noriko Kando (National Institute of Informatics, Japan)
— Fredric C. Gey (University of California, Berkeley)



