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Relation Accuracy of BAP and DEPPROBE compared for all 13 in-language targets, grouped 
according to the Universal Dependencies taxonomy (de Marneffe et al., 2014). 

DEPPROBE selects the best 
source 94% of the time.
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Transfer Correlation with BAP. Pearson ρ and weighted 
Kendall’s τw for BAP’s LAS and UAS w.r.t. DIRPROBE’s UAS 
(Kulmizev et al., 2020), DEPPROBE’s UAS and LAS as well as 
lang2vec (Little et al., 2017) cosine similarity. 

Dozat and Manning 
(2017)
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How accurately can these 169 transfer settings 
be predicted w/o training a full parser?

Training a full biaffine attention parser 
(BAP) on mBERT: 183M parameters.

Extracting labeled + directed dependency trees 
w/ DEPPROBE: <3 matrices (127k parameters).
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UASProbe Type

SSA Correlation with BAP. ρ and τw w.r.t. subspace 
angles of structural (Hewitt and Manning, 2019; 
STRUCT), depth (DEPTH) and relational probes (REL). 
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Which type of dependency 
information is relevant for 
cross-lingual transfer?
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Each probe is just one matrix, so all 
relevant parameters across languages 
can be compared at once!

How much relational infor-
mation do tuned/untuned 
embeddings contain?
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Probing for Labeled Dependency Trees


