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Motivation

• Digital Mathematics Libraries – EuDML, DML-CZ, …

• Knowledge in mathematical expressions

• Example

• MIaS evaluation
• How well does it work?
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Math Indexer and Searcher (MIaS)

• Similarities of math expression trees (both structural (PMath) and
semantic (CMath))

• Full-text based, document oriented, math-aware search engine

• Mixed text-math indexing and searching

• Query language: MathML, LATEX

• Results ordering based on similarity level

• Snippets with hit highlighting

• On-the-fly query formula rendering
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Design
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Design II
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Example
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MIaS – Math Task

• Formula search and Full-text search
• 4 runs submitted – differ in query language

• PMath – Run #1

• CMath – Run #2

• PCMath – Run #3

• TEX – Run #4

• Open Information Retrieval
• 1 run submitted – TEX+text mixed queries
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Querying

• Automatic querying scripts, generated:
• trec_eval format

• XML

• Clickable HTML for investigation and fine tuning
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Querying
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Results

Table 1: Result metrics for submitted runs in Formula Search with Relevance
Level ≥ 3 (Relevant)

Metric Run 1 Run 2 Run 4
P-10 avg 0.105 0.191 0.219
P-5 avg 0.133 0.229 0.276

MAP avg 0.060 0.112 0.127

Precision
0.109 0.185 0.123

(64/589) (92/496) (96/778)

Table 2: Result metrics for submitted runs in Formula Search with Relevance
Level ≥ 1 (Partially Relevant)

Metric Run 1 Run 2 Run 4
P-10 avg 0.143 0.214 0.267
P-5 avg 0.181 0.267 0.343

MAP avg 0.066 0.081 0.100

Precision
0.148 0.232 0.161

(87/589) (115/496) (125/778)
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Efficiency
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Efficiency
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Conclusions

• Evaluation is driving the development

• Our participation to NTCIR shown useful

• TEX queries (both PMath and CMath used) most precise

• Deeper investigation of the results
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Future work

• Own evaluation framework (evaluation driven development)

• Canonicalization

• Experiment with weight factors and formulae relevance weighting

• Content (aka semantics) focused search

• Analysis from running system (EuDML) and its logs
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Questions?
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