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Background

 Multilingual transfer improves unsupervised parsing performance even in the
absence of parallel data
UAS on CoNLL 06 and 07 Dataset
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Unsupervised [1] Transfer [2][3]

 Automatize feature engineering with tensor scoring

A o Automati re representation
Manual features: utomatic feature representatio

Heavy engineering

->

Our goal: tensor scoring
with prior knowledge
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* Tensor scoring captures all feature combinations
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* Tensor scoring alleviates the parameter explosion problem via a
low-rank assumption
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Projecting sparse feature vectors into dense r-dimensional
embeddings
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Hierarchical Low-rank Tensor Scoring for Transfer Parsing

Traditional Multi-way Tensors:

Hierarchical Tensors:
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* Directly capture all feature combinations

[tvpologv} )

* Operation: element-wise sum
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e Capture feature interaction at various

— y
typology head modifier features \ / subset of atomic features as in
— - — — . \ featur.e D —> standard tensors
SV POS, POS, head POS embeddings — 7 y
Prep POS POS ( ) _
- - mod POS _
AdiN | @ word, | ®| Word, |® : J — ®—(000)
[direction} ®
S— —_— e e e
e  label |—> -
* |Invalid feature combinations .—
4 N
typology=Adj-N, head_ POS=Verb, mod_POS=Noun Algebraic Equivalence:
 Adj-N indicates the ordering preference of an 2 o o o He Mo
Adj-Noun arc, not a Verb-Noun arc. e, & 19 P M9, P M9, P VP,
N J ' | ©9© ©® ©9=09+0C9 qu D¢ 09 ©9 ©® ©9
H.¢, Mg, e, e, T, wm © oy @0 + % + o
* Issue: consider interaction at the same subset Lo CIORICIOLJCI®) @0 (©0 @0 (©0 ©O)
of atomic features (e.g. head POS). ! Hg, Mg, L¢ 1.9, 1,9,
| tures (e.g 05) @® @® @ : l
) S9|UUOHE avoid such cor?structlon via Ho, Mg, Do, Explicitly avoid invalid feature groupings!
hierarchical tensor scoring structure
Example of Prior Knowledge Experiments
N i . , Unsupervised Results
The weight ot e Dataset: multilingual universal 15 0 . P
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Features * Findings: Semi-supervised Results
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" Linear scoring features: following MST Parser

" Tensor scoring features: POS tags, labels, directions and
distances etc.
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