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• The state-of-the-art is approaching human performance
• …when tested on data set aside from the training corpus
• …test dataset shares the same properties

• May not be the case in many real world applications
• The data may very substantially differ from the characteristics of 

the training data

• What happens with domains not seen during the training?

Motivation



• New out-of-domain corpus for Finnish dependency parsing
• New text domain absent from the previous treebanks, some 

differ very substantially from any text in the training data

• several Finnish out-of-domain parsing experiment
• Test on the new out-of-domain data
• Section-level metadata in order to carry out section level 

performance evaluation using the existing data

Objective of the work



UD Finnish-OOD



• Full manual annotation
• Segmentation, POS, morphology, lemmatization, dependency 

relations
• Universal Dependencies

• Data sampled from 5 text different sources

UD Finnish-OOD



• The patient’s visit in the hospital is recorded in a free text 
narrative

• Intensive care unit patients, anonymized
• Domain terminology, abbreviations, frequent misspellings, 

telegraphic writing style and non-standard syntactic structures 
(Laippala et al. 2014)

• 2 documents (939 sentences)

Medical – clinical nursing narratives



• The patient’s visit in the hospital is recorded in a free text 
narrative

• Intensive care unit patients, anonymized
• Frequent misspellings, abbreviations, domain terminology, 

telegraphic writing style and non-standard syntactic structures 
(Laippala et al. 2014)

• 2 documents (939 sentences)

Medical – clinical nursing narratives

Example:

Breathing: in the beginning vm 40%, co2 rising, switched to 
28% with saturation falling ad 84 and co2 still rising, nasal 
cannula with saturation 90-91. Breathing shallow and raspy.
Hemodynamics: BP high, occasionally > 200 syst. SR, rare 
arrhythmias. Diuresis ok. Sodium has started to correct with 
saline. K also corrected with K cl supplementation.



• Web documents manually identified to include poems or 
song lyrics

• FinCORE corpus (Laippala et al., 2019) – a random sample of 
Finnish web crawled documents manually labeled for their text 
register (lyrical label – poems and song lyrics)

• 6 documents (144 sentences)

Poetry – poems and song lyrics



• Finnish tweets downloaded using the Twitter streaming API
• First filtered using Twitter’s language recognition, later manually 

curated to remove remaining non-Finnish tweets

• 130 randomly sampled tweets (192 sentences)

Social — tweets



• Social network messages from the Suomi24 online 
discussion forum

• Historically, one of the largest social network forums in Finland 
with a broad range of topics

• Random sample of 51 documents (263 sentences)

Social – discussion forum messages



• A random sample of web crawl documents
• Finnish Internet Parsebank (Luotolahti et al., 2015)
• Post-processing: machine translated removed, each document 

truncated after 25 sentences, unnatural repetition removed (e.g. 
repeating quotations blocks)

• 30 documents (584 sentences)

Web – sample of the Internet crawl



• Genres: medical, poetry, social and web
• (1) clinical nursing narratives of hospital patients (medical)
• (2) poems or song lyrics (poetry)
• (3) discussion forum messages (social)
• (4) tweets (social)
• (5) randomly sampled web crawl documents (web)

Data sources - summary

Compare: Wikipedia articles, 
online fiction, JRC-Acquis 
legislation, online blogs, EuroParl 
speeches, grammar examples, 
Wikinews, university news, 
economy news, online newswire, 
student magazine articles



• A single annotator with a long-term experience in Finnish 
UD treebanking

• Released as test set only

Corpus statistics





Out-of-domain parsing



• Turku neural parser pipeline including FinBERT pre-trained 
language model

• Virtanen et al. (2019) reported state-of-the-art performance

• 1. Treebank-level results
• 2. Section-level results
• 3. In-domain vs. out-of-domain parser comparison

Out-of-domain parsing



• Train: TDT
• Wikipedia, fiction, legislation, blogs, EuroParl, grammar 

examples, news, magazine articles

• Test: TDT, PUD and OOD

Out-of-domain parsing – treebank-level
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• Wikipedia, fiction, legislation, blogs, EuroParl, grammar 

examples, news, magazine articles

• Test: TDT, PUD and OOD

Out-of-domain parsing – treebank-level



• Train: TDT
• Wikipedia, fiction, legislation, blogs, EuroParl, grammar 

examples, news, magazine articles

• Test: TDT, PUD and OOD

Out-of-domain parsing – treebank-level
1. No drop
2. Not a real “out-of-domain” – 

wikipedia and news
3. Other studies also found 

PUD to be easier



• Train: TDT
• Wikipedia, fiction, legislation, blogs, EuroParl, grammar 

examples, news, magazine articles

• Test: TDT, PUD and OOD

Out-of-domain parsing – treebank-level

1. Clear decrease in 
performance



• Train: TDT
• Wikipedia, fiction, legislation, blogs, EuroParl, grammar 

examples, news, magazine articles

• Test: TDT, PUD and OOD

Out-of-domain parsing – treebank-level



• 1. Treebank-level results
• 2. Section-level results
• 3. In-domain vs. out-of-domain parser comparison

Out-of-domain parsing



• Train: TDT (leave-section-out)
• Test: TDT, PUD and OOD sections

• All of the results are out-of-domain
• Indicates how difficult and distinct the sections are in general

Out-of-domain parsing – section-level



• Train: TDT (leave-section-out)
• Test: TDT, PUD and OOD sections

Out-of-domain parsing – section-level



• Train: TDT (leave-section-out)
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• Train: TDT (leave-section-out)
• Test: TDT, PUD and OOD sections

Out-of-domain parsing – section-level



• 1. Treebank-level results
• 2. Section-level results
• 3. In-domain vs. out-of-domain parser comparison

Out-of-domain parsing



• Train: TDT (full) / TDT (leave-section-out)
• Test: TDT sections

• Indicates the out-of-domain effect 

In-domain vs. out-of-domain



In-domain vs. out-of-domain



In-domain vs. out-of-domain



In-domain vs. out-of-domain



In-domain vs. out-of-domain



• New out-of-domain evaluation set for Finnish dependency 
parsing

• Syntactic parsing performance can substantially degrade 
on several domains

• The effect was strongest when measuring LAS
• Notably less on tagging and lemmatization

Conclusions
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