
Generating OpenMath
Content Dictionaries from 
Wikidata

Moritz Schubotz
Information Science Group

University of Konstanz
www.isg.uni.kn



Overview

1. Introduction

2. The MathML Benchmark MathMLBen

3. A Wikidata Content Dictonary

4. Wikidata as a cdbase

5. OpenMath vs. Wikidata

6. Conclusions and Future Works

Mathematical Formulae and Wikidata  - www.formulasearchengine.com 2



Overview

1. Introduction

2. The MathML Benchmark MathMLBen

3. A Wikidata Content Dictonary

4. Wikidata as a cdbase

5. OpenMath vs. Wikidata

6. Conclusions and Future Works

Mathematical Formulae and Wikidata  - www.formulasearchengine.com 3



Introduction

Mathematical Formulae and Wikidata  - www.formulasearchengine.com 4



Introduction

Mathematical Formulae and Wikidata  - www.formulasearchengine.com 5

• MathIR is complicated

• Evaluation of Information Needs involves human factors



Subproblem Information Extraction
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Subproblem Information Extraction

• Can one create a benchmark for semantic 
extraction of „machine readable“ from human 
readable documents?
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MathMLBen

• 300 formulae from

• Wikipedia

• arXiv

• DLMF

• Includes formulae from NTCIR

• Open github project
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https://mathmlben.wmflabs.org
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https://mathmlben.wmflabs.org/
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https://www.gipp.com/wp-
content/papercite-data/pdf/scharpf2018.pdf

Paper and references are openly available from:

\w{Q11379}{E} = \w{Q11423}{m} \w{Q2111}{c}^2

https://www.gipp.com/wp-content/papercite-data/pdf/scharpf2018.pdf
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A wikidata content dictionary

• 49M Wikidata items

• MathMLBen uses 280 items

• https://cd.formulasearchengine.com/wikidata.ocd
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https://cd.formulasearchengine.com/wikidata.ocd


Logistic function example entry
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• wikidata.ocd provides 
access layer for standard 
OpenMath tools to Wikiata
data
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URI = cdbase + ’/’ + cd-name + ’#’ + symbol-name.
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arith1#plus (OpenMath vs. Wikidata)
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Language support (arith1#plus)

• Label in 88 languages

• Descriptions in 14 languages
निरपेक्ष माि |a| उस संख्या के निह्न के नििा उसके आंनककमाि के िरािर होता है। उदाहरण

Absolute waarde absolute waarde van 'n reële getal die nie-negatiewe waarde van die getal sonder 
inagneming van die getal se teken

valeur absolue Distance à 0, valeur numérique d'un nombre réel sans tenir compte de son signe

wartość bezwzględna funkcja matematyczna, wartość liczbowa nieuwzględniająca znaku danej liczby

Valore assoluto Funzione dove per valori negativi della x si ottiene lo stesso risultato.

absolute value magnitude of the number on the real number line; (of a real number x) non-negative 
value of x without regard to its sign

Betragsfunktion mathematische Funktion

Mütləq qiymət riyaziyyatda bir həqiqi ədədin işarəsiz qiyməti

Valor absoluto ven dado pola seguinte expresión: Podemos notar que o valor absoluto dun número
sempre tomará valores non-negativos, é dicir:

Модуль ліка гэта адлегласць гэтага ліку ад нуля

модуль числа математична функція і термін

מוחלטערך בשדהאיבריםשלגודלםאתהמודדתפונקציההואמוחלטערך ,במתמטיקה

مطلقةقيمة التاليةالثلاثةللمواصفاتتخضعرياضيةدالةهي يساوكانإذا :
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Plus vs Q32043
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Wikidata Label OpenMath ID Instance of 

absolute value arith1#abs 
piecewise function, even 

function, idempotent function 

division arith1#divide binary operation 

greatest common divisor arith1#gcd function 

subtraction arith1#minus binary operation, operation 

addition arith1#plus binary operation 

exponentiation arith1#power operation 

nth root arith1#root 
type of mathematical function, 

algebraic function 

sum arith1#sum mathematical expression 

multiplication arith1#times binary operation 

opposite number arith1#unary_minus 

derivative calculus1#diff 
unary operation, mathematical 

concept 

Lambda expression fns1#lambda 
Wikimedia disambiguation 

page 
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Role
• Wikidata
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Application Constant Binder

Error Attribution

193

39

3 3
2

Application Constant Binder

Error Attribution

• OpenMath



• OpenMath

• 289 official symbols

• 38 content dictionaries

• 5 roles

• 149 examples

• 180 FMP

• 179 CMP

• 131 average description 
length

• English names

• Wikidata

• 330 symbols

• 1 content dictionary

• 1 role

• 0 examples

• 0 FMP

• 0 CMP

• 198 average description 
length

• QIds
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Conclusion and Future works

• https://cd.formulasearchengine.com/wikidata.ocd
• 330 Wikidata based CDSymbols

• 50 traditional OpenMath symbols

• P5610 OpenMath ID (Property in Wikidata)

• Can we derive more formal entries from Wikidata 
to match the quality of OpenMath entries?

• How can we use alignments?
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https://cd.formulasearchengine.com/wikidata.ocd

