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Extraction: Problem & Methodology [4]

Classify whether a paragraph of text is part of a mathematical statement (theorem,

definition, etc.), part of a proof, or neither (basic text).

We train (deep learning) classifiers from an automatically labeled dataset from arXiv:

Font (LSTM) Use the sequence of fonts assigned to each character of a paragraph

Vision (EfficientNet) Use the bitmap rendering of the PDF

Text (custom-trained BERT-like LM) Use the text extracted from the PDF

Multimodal (GMU) Integration of features from 3 modalities

Sequence model On each unimodal and multimodal model, also take into account the

sequence of labels

Extraction: Preliminary Results

Modality Seq. approach #Batches #Params (M) Accuracy (%) Mean F1 (%)

Dummy — — — 59.41 24.85

Line-based [5] — — 110 57.31 55.71

Font
— 11 2 64.93 45.48

CRF 11+1 2 71.50 64.51

Vision
— 9 53 69.44 60.33

CRF 9+1 53 74.63 70.82

Text
— 20 124 76.45 72.33

CRF 20+1 124 83.10 80.99

Multimodal
— 10 185 76.86 73.87

CRF 10+1 185 84.19 82.91

Linking: Problem & Methodology [2, 1]

Within the proof of a theorem, identify which result is used (and therefore which re-

sult the theorem depends on): from which paper does the result come from? which

specific result from that paper is used?
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