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Abstract

We present an improved state-of-the-art in phrase structure parsing for Icelandic, building on the
Icelandic Parsed Historical Corpus (IcePaHC), a CLARIN resource, as well as previous mile-
stones presented at the CLARIN Annual Conference in the past. The present parsing system uti-
lizes the Stanford Stanza system as well as IceBERT, a freely available Icelandic BERT Model.
We describe previous work, the different configurations used for the present work, as well as the
setup that yielded the best outcome, an F1 score of 90.38%.

1 Introduction

We present a new phrase structure parser for Icelandic, based on the Stanford Stanza system (Qi et al.,
2020), which achieves a new state-of-the-art performance for the task in this language.

When considering resources such as syntactic parsers, Icelandic is a language with a relatively few
speakers and it has lagged behind other bigger language communities in terms of developing crucial
infrastructure. At the turn of the century, Icelandic Language Technology was virtually non-exisitent
(Loftsson et al., 2009; Rögnvaldsson, 2010), at a time when English had resources like the Penn treebank
(Marcus et al., 1993) and associated software innovations. However, around 2010, limited support for
basic resources such as taggers (Loftsson, 2008) and lemmatizers (Ingason et al., 2008) had emerged for
Icelandic and in 2011 a manually corrected constituency treebank, the Icelandic Parsed Historical Corpus
(IcePaHC) (Wallenberg et al., 2011), was released, leading the way for further development of parsing
resources, and since then substantial progress has been made, thanks to a systematic Language Tech-
nology Programme (Nikulásdóttir et al., 2022), supported by Icelandic Government, an effort which has
led to a large number of new CLARIN resources. While Icelandic still lags behind the major languages
(Rehm & Way, 2023), this most recent period, along with international developments in new techniques,
has involved fruitful development of new parsing tools.

In this paper, we present the Icelandic Stanza Phrase Structure Parser, an experiment where we train
Stanza on the IcePaHC treebank and reach an F1 score of 90.38%, an improvement over earlier experi-
ments. The paper is organized as follows. In Section 2, we review some background on Icelandic parsing
resources and previous parsers for Icelandic. In Section 3, we describe our evaluation of the system and
how it compares to other systems. In Section 4, we report on the findings. Finally, Section 5 concludes.

2 Background

2.1 Icelandic parsing resources
The Penn Treebank (Marcus et al., 1993) was the most significant resource for starting the research
program that develops constituency parsers and it remains a key test case for new parsers to this date.
Yet, some of the same experts who developed this treebank moved on to an annotation scheme that
improves on some of design decisions in the Penn Historical Corpora (Kroch & Taylor, 2000; Kroch
et al., 2004). This includes a relatively more flat structure that abstracts away from ambiguities such as
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PP-attachment in many cases. This latter family of treebanks became the basis for the annotation scheme
of the Icelandic Parsed Historical Corpus (IcePaHC), released in 2011 (Rögnvaldsson et al., 2011, 2012;
Wallenberg et al., 2011). While we focus here on constituency treebanks, it is worth noting that datasets
annotated with the Universal Dependencies annotation scheme became available later. One such treebank
is described in Jónsdóttir and Ingason (2020), and another one, created by converting IcePaHC to the UD
format, is described in Arnardóttir et al. (2020).

2.2 Previous parsers for Icelandic
While most parsers are data-driven and trained on corpora, the first solution for Icelandic was a rule-based
shallow parser, IceParser (Loftsson & Rögnvaldsson, 2007). The first attempts at full phrase structure
parsing involved a combination of Icelandic and Faroese data in Ingason et al. (2014), in which a section
of data from IcePaHC was combined with the Faroese Parsed Historical Corpus (FarPaHC) (Sigurðsson
et al., 2012). However, the first parsing experiment that used the full dataset of IcePaHC was described
in Jökulsdóttir et al. (2019) using the Berkeley Parser as the central piece of a parsing pipeline. In the
following year, an improved version of this system was created, based on the Berkeley Neural Parser
(Arnardóttir & Ingason, 2020). This system reached an 84.74% F1 score, aided by a multilingual Bert
model, with a recall of 84.43% and a precision of 85.07%. Without using the word embeddings, the
system reached an F1 score of 82.18%.

In the realm of rule-based systems, Þorsteinsson et al. (2019) introduced a parser based on a wide-
coverage context-free grammar for Icelandic. Furthermore, parsers that focus on dependency parsing
have been released in recent years, building on the conversion of IcePaHC to UD. This includes the
experiment in Arnardóttir et al. (2023) as well as the Stanford Stanza UD Parser (Qi et al., 2020).

As having trained word embeddings for a particular language is useful for improving performance,
it has been a limiting factor in earlier parsing experiments that a contextual word embedding model
for Icelandic was not available. Therefore, it is important for current work on Icelandic parsing that an
Icelandic BERT model has now been made available, named IceBERT (Snæbjarnarson et al., 2022). We
make use of IceBERT in our setup. Snæbjarnarson et al. (2022) also carried out a constituency parsing
experiment on the GreynirCorpus test set and reached an F1 score of 90.02%. Their finding is similar to
ours but not directly comparable because of the different nature of the GreynirCorpus test set.

3 Evaluation

Before training the Stanza parser on the Icelandic phrase structure data in IcePaHC, we had to make sure
that the data was in an appropriate format. This meant that we had to clean up any empty nodes in the
trees, as the parsing task is separate from recovering the identity of silent elements and traces of syntactic
movement. We furthermore split the IcePaHC treebank into a training set, development set and test set.
IcePaHC consists of one million words in 73,012 matrix clauses and 80% of these clauses are used for
the training set, 10% for the development set and 10% for the test set. IcePaHC consists of data from
different centuries (dated 1150–2008) and to guarantee an even distribution in the three sets, every tenth
part of the corpus is divided between them. All computations were performed on resources provided
by the Division of Information Technology of the University of Iceland through the Icelandic Research
e-Infrastructure project, funded by the Icelandic Centre of Research.

4 Results

The results of the evaluation are shown in Table 1, contrasted with the earlier experiment of Arnardóttir
and Ingason (2020). The table indicates, for each experimental setup, whether the IceBERT model was
used (and whether it was the basic IceBERT model or the larger IceBERT Large), whether fine-tuning
was applied, and whether the parser was run with custom settings vs. default settings. In the table, the
baseline configuration involves no use of a BERT model, no fine-tuning and an in-order as opposed to a
top-down transition scheme.

The best overall F1 score was 90.38% in the case when we used IceBERT Base, fine-tuning and a
top-down transition scheme (as opposed to the default in-order transition scheme). The parser achieved
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a slightly higher recall rate in the setup that was the same except that IceBERT large was used. This is a
substantial improvement of the previous experiment in Arnardóttir and Ingason (2020). It is clear that the
addition of an Icelandic BERT model makes a big difference for improving the results. The results mirror
Snæbjarnarson et al. (2022) in that the best results are found with IceBERT base rather than IceBERT
large, a somewhat surprising outcome. Snæbjarnarson et al. (2022) hypothesize that “this would change
if the model is trained to convergence or better hyperparameter tuning”.

Parser IceBERT Fine-tune Top-down F1 score Precision Recall
Berkeley Neural Parser 84.71% 85.07% 84.43%
(Arnardóttir & Ingason, 2020)
Stanza
Baseline – – – 84.40% 84.92% 83.87%
IceBERT, Top-down +Basic – + 88.66% 89.21% 88.11%
IceBERT, FT +Basic + – 90.09% 90.32% 89.86%
IceBERT, FT, Top-down +Basic + + 90.38% 90.54% 90.22%
IceBERT-Large, Top-down +Large – + 88.80% 89.15% 88.46%
IceBERT-Large, FT +Large + – 90.23% 90.40% 90.05%
IceBERT-Large, FT, Top-down +Large + + 90.29% 90.39% 90.17%

Table 1: Results of the parsing experiment

5 Conclusion

In this paper we have described a new parsing setup for Icelandic that uses a CLARIN-available treebank
for training and achieves better performance than the earlier system of Arnardóttir and Ingason (2020).
The best F1 score in our experiments was 90.38% in the case when we used the IceBERT Base model,
fine-tuning and a top-down transition scheme (as opposed to an in-order transition scheme). This is
similar to the reported parsing accuracy in Snæbjarnarson et al. (2022), 90.02%, and slightly better, but
the results are not directly comparable because different corpora were used for the experiments.
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