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provides a good indication of quality especially if several benchmarks are used in parallel instead of
relying on single test sets.

We aim at a comprehensive collection of benchmarks11 and results are stored in a public repository,12

which can be explored in a public leaderboard.13 Translation results are also kept in the same repository
to make it possible to run further qualitative studies on actual output of each model. Finally, we also
create dynamic maps that visualize language coverage according to geographic locations of languages
supported by OPUS-MT (see Figure 2).

4 Conclusions

Above, we have shown how OPUS developed from a small data collection initiative to a mature ecosys-
tem for research on large coverage machine translation. All the components connected to OPUS provide
a complete framework for systematic experiments and state-of-the-art neural MT development. The main
building blocks refer to data collection, data curation, model training, system evaluation as well as de-
ployment and MT integration tasks. The data collection itself is extensive but the coverage of released
MT models is also impressive already. A lot of further work is on-going including the implementation of
modular multilingual machine translation and the development of speed-optimized compact translation
models using various kinds of knowledge distillation and quantization. Further integration into end-user
applications on various devices are planned as well and translation quality and language coverage are
constantly improved.
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Binomials in Swedish corpora – ‘Ordpar 1965’ revisited
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Abstract

This paper describes a corpus study on Swedish binomials, a special type of multi-word expres-
sions. Binomials are of the type X conjunction Y where X and Y are words, typically of the same
part-of-speech. Bendz (1965) investigated the various use cases and functions of such binomials
and included a list of more than 1000 candidates in his appendix. We were curious to what extent
these binomials can still be found in modern corpora. We therefore checked this list against the
Swedish Europarl and OpenSubtitles corpora. We found that many of the binomials are still in
use today even in these diverse text genres. The relative frequency of binomials in Europarl is
much higher than in OpenSubtitles.

Foreword
It is a great honor to contribute to this Festschrift for Lars Borin. Lars has been our source of inspiration
for many years. He worked on parallel corpora (Borin, 2002) and word alignment (Borin, 2000) before we
thought about it. He published on named entity recognition for the digital humanities (Borin et al., 2007)
and (Borin et al., 2014), on the architecture and processing pipeline of Swedish Språkbanken (Borin et
al., 2012) and (Borin et al., 2016), and many other topics.

Over the years we profited enormously from meetings and discussions with Lars. In addition to being
a knowledgeable discussion partner, we would like to thank him for being a great colleague and friend.
We dedicate our little corpus study to him.

1 Introduction
Binomials are an interesting case of multi-word expressions. Binomials are patterns of the type X con-
junction Y where X and Y are words, typically of the same part-of-speech, connected by a conjunction
(most often by and or its equivalent in the respective languages).

Some time ago, we investigated adverbial binomials (Volk et al., 2016; Volk & Graën, 2017; Graën &
Volk, 2021) in a number of languages. Our study was initially motivated by the observation that some such
binomials are homonyms with coordinated prepositions (e.g. DE: ab und zu, EN: on and on, SV: till och
med) and require special treatment in automated language processing. We searched our corpora for special
PoS patterns (e.g. with adjectives, adverbs, particles and prepositions) and measured the idiomaticity of
candidates with the reversibility score, cf. Mollin (2014)1, with a mutual information score and with an
entropy measure in order to identify larger fixed expressions containing the binomial (e.g. FR: d’ores et
déjà, DE: mehr als je zuvor, EN: both internally and externally, SV: om och om igen).

For Swedish we found that till och med is by far the most frequent adverbial binomial, followed by först
och främst and helt och hållet. Modern Machine Translation systems are surprisingly good at translating
these fixed expressions, but parsers often have difficulties integrating them correctly into the syntactic
structure.

1If X conj Y is much more frequent than Y conj X, then this is evidence for a fixed (i.e. idiomatic) expression.

Martin Volk and Johannes Graën. 2022. Binomials in Swedish corpora – ‘Ordpar 1965’ re-
visited. In Volodina, Dannélls, Berdicevskis, Forsberg and Virk (editors), Live and Learn –
Festschrift in honor of Lars Borin, pages 139–144. Available under CC BY 4.0 139



Figure 1: Excerpt from the Ordpar appendix in (Bendz, 1965), page 93. The examples display ordering
variants, language information (da., ty., gr., lat., etc.), and optional parts (e.g. bryta) as well as references
to the Bible and other publications.

A recent publication in Språktidningen (Landberg, 2022) reminded us that the topic of word pairings
is still relevant for linguistics and also of interest for the social sciences. The article highlighted the use
of coordinated words in political discourse. We therefore returned to an open edge of our previous work.

During our past investigation we had encountered (Bendz, 1965), an early work on Swedish binomials
which includes an appendix with more than 1000 candidates. For the current paper, we turned this list into
a computer-digestible format (and termed it “the Ordpar list” after the book’s name). And we checked the
binomials of this list in two corpora of Swedish. We are interested to find out which of these binomials
are used in modern Swedish.

1.1 The Ordpar list
Bendz (1965) introduces his list as: “Nedan följer en förteckning över svenska ordpar (samt några län-
gre sammanställningar) av högst olika ålder, typ, stilvalör och frekvens. … Listan omfattar endast ordpar
vilkas komponenter är samordnade med ‘och’, ‘eller’, ‘men’ eller asyndetiskt … Den är givetvis inte på nå-
got sätt fullständig, men, särskilt vad beträffar synonymier, tillräckligt rikhaltig för att vara representativ.”
(Bendz, 1965, page 90).

After the first step of scanning, digitizing and structuring the list, we counted 1183 raw entries for
Swedish2. The vast majority (987) are X och Y cases, where X and Y consist of only one token. See
figure 1 for examples. Only 13 entries are of the type X eller Y (here: bära eller brista), and 5 entries are
of X men Y.

In addition, there are entries with alternatives of the three conjunctions (12 entries with och+eller (e.g.
tid och (eller) tillfälle), 4 entries with eller+och (e.g. mer eller (och) mindre), and 2 entries for men+och
(e.g. sakta men (och) säkert)). We assume that the order of the conjunctions indicates a preference.

This leaves 160 entries in the Ordpar list with other characteristics. Many of them contain another token
either as a modifier (e.g. fläsk och bruna bönor), in a larger expression (e.g. mellan barken och trädet),
or in a listing (e.g. guld, rökelse och myrra). In a number of cases, the additional token is in parentheses
and constitutes a variant (e.g. blommor (blomst) och blad(er)). We decided to unfold these cases into new
entries. This means, we interpret this entry as standing for blommor och blad, blomst och blad, blommor
och blader, blomst och blader. In this way we processed 139 variant entries and unfolded them to 300
generated candidates.

It should be noted that the original Ordpar list contains 88 entries in both orders (e.g. it contains both
kall och klar and klar och kall) which we counted as two entries so far. For some of these entries Bendz

2Bendz (1965) also features shorter lists of binomials for German, English, French, Italian, Spanish, Latin, and Greek, which
we ignore here. We make the digitized Swedish list available at https://pub.cl.uzh.ch/purl/ordpar_list
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X C Y f(X,C) f(C,Y) f(X,C,Y) local-MI f(Y,C,X) OS rank
till och med 8 037 16 756 6 621 0,002 031 7 1
först och främst 3 916 3 938 3 857 0,001 442 13
helt och hållet 3 188 2 532 2 532 0,000 970 5
i och med 4 089 16 756 3 008 0,000 909 13 31
var och en 2 078 13 899 1 768 0,000 558 7
saker och ting 1 334 1 219 1 217 0,000 509 2
klart och tydligt 1 357 1 476 1 121 0,000 456 116 17
mer eller mindre 812 910 799 0,000 346 1 8
grund och botten 843 625 624 0,000 273 27
helt och fullt 3 188 694 590 0,000 222 2 53
kvinnor och barn 2 818 813 589 0,000 220 49 11
sätt och vis 1 764 396 386 0,000 156 6
förr eller senare 230 257 228 0,000 110 3
är och förblir 955 280 236 0,000 100 90
en och samma 554 602 229 0,000 095 25
rättigheter och skyldigheter 5 293 335 258 0,000 090 20 426
tack och lov 247 167 167 0,000 081 4
fullt och fast 177 194 140 0,000 068 3 107
rätt och riktigt 801 216 155 0,000 066 2 225
lugn och ro 207 134 132 0,000 065 9

Table 1: List of Ordpar binomials in Europarl ranked by the local mutual information score
local-MI(X,C, Y ). Please note that f(X,C, Y ) is the frequency of the triple X conjunction Y while
f(Y,C,X) displays the frequency of the reverse order, if at all present in the corpus. The rightmost col-
umn displays the rank in the OpenSubtitles corpus.

identifies the preferred order (e.g. “reda och ordning – oftast: ordning och reda”). In a few cases, the
preference information comes with a temporal judgment (e.g. “jämt och samt – förr även: samt och jämt”).
We mark all these double-order entries since we will check both orders for all binomials always in order
to compute the reversibility score.

To many entries, Bendz (1965) added information about corresponding occurrences of the binomial in
other languages: Danish (200 entries), German (132), Latin (27), English (19), and single digit numbers
for Dutch, French, Italian, Spanish, Hebrew and Greek. And many binomials in the list also have refer-
ences to the Bible (e.g. anda och sanning; vägen, sanningen och livet), to Svenska Akademiens Ordbok
and to other previous work. Interestingly Bendz’ Ordpar list does not contain any reduplication binomials
(as e.g. mer och mer, igen och igen).

Our goal is to check the occurrence frequencies of all Ordpar entries in the Swedish parts of the Europarl
(Koehn, 2005) and the OpenSubtitles corpus (Lison & Tiedemann, 2016), and see by comparison whether
binomials show a stable distribution pattern. The input to our investigations in the following sections are
1101 binomial candidates of the type X conjunction Y explicitly or implicitly in the Ordpar list.

2 Binomials in the Swedish Europarl corpus
We cleaned the Europarl Corpus for corpus linguistics studies (Graën et al., 2014). And we processed
both the Europarl and the OpenSubtitles corpus with Stanza (Qi et al., 2020), which leaves us with 35 and
240 million token, respectively. After cleaning and unfolding, the Ordpar list contains 1055 binomials of
type X och Y (some of which are form variants as described above). We searched all 1055 binomials in
both orders (i.e. as X och Y and as Y och X) in both corpora.

In order to measure the idiomaticity we computed the local mutual information scores (local-MI) for
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X C Y f(X,C) f(C,Y) f(X,C,Y) local-MI f(Y,C,X) EP rank
till och med 19 649 27 858 16 017 0,000 851 1
saker och ting 5 816 4 214 4 187 0,000 266 6
förr eller senare 2 916 3 056 2 816 0,000 189 13
tack och lov 3 498 3 012 2 789 0,000 185 17
helt och hållet 2 480 2 135 2 119 0,000 145 3
sätt och vis 2 671 2 219 2 130 0,000 145 2 12
var och en 4 493 49 610 2 650 0,000 126 13 5
mer eller mindre 1 512 1 602 1 379 0,000 097 2 8
lugn och ro 2 357 1 423 1 328 0,000 091 1 20
in och ut 11 382 2 645 1 590 0,000 090 573 111
kvinnor och barn 2 304 3 413 1 291 0,000 081 23 11
fram och tillbaka 3 535 2 008 1 178 0,000 074 4 31
först och främst 2 150 1 081 1 056 0,000 073 2
liv och död 4 664 1 697 987 0,000 061 8 51
vänta och se 1 211 14 116 897 0,000 050 39
kött och blod 1 283 1 165 701 0,000 048 10 122
klart och tydligt 907 834 632 0,000 046 27 7
in eller ut 899 662 593 0,000 044 181 199
dag och natt 3 009 652 621 0,000 041 212 68
gott och ont 1 112 630 542 0,000 039 26 57

Table 2: List of Ordpar binomials in OpenSubtitles ranked by the local mutual information score
local-MI(X,C, Y ). Here also f(X,C, Y ) is the frequency of the triple X conjunction Y, and f(Y,C,X)
is the frequency of the reverse order, if at all present in the corpus. The rightmost column displays the
rank in the Europarl corpus as an indication of the varying prominence of the binomial in different text
genres.

all candidates “X C Y” where C is the conjunction.3 For this we used the bigram frequencies of “X C”
and “C Y” in comparison with the frequency of the triple “X C Y”. Our formula is

local-MI(X,C, Y ) =
f(X,C, Y )

N
× log2

N × f(X,C, Y )

f(X,C)× f(C, Y )

with N being the number of tokens in the corpus. In this way, the local-MI score predicts the probability
of “X C” being followed by Y, and the likelihood of “C Y” being preceded by X. A shorter way of writing
this with “Observed” versus “Expected” variables (the respective frequencies divided by N) is

local-MI(X,C, Y ) = O × log2
O

E

We first search with lower-cased tokens from the corpus which results in 29 345 binomial occurrences
of 431 different types in Europarl and 69 849 occurrences of 834 types in OpenSubtitles.

Table 1 shows the Ordpar binomials with the highest local mutual information scores in the Europarl
corpus. Out of the 431 different binomials 86 occur in both orders, 49 with a combined frequency of 10
or more. We observe that the top candidates have clear ordering preferences with very few occurrences in
the reverse order. On the opposite end with more balanced variants (and thus allegedly more composite
meaning) are nu och då vs. då och nu (9 vs. 7), sedlar och mynt (78 vs. 48), and höger och vänster (38
vs. 24). Since our Europarl corpus is lemmatized, we may alternatively search the Ordpar binomials via
the lemmas in the corpus. In theory this will conflate e.g. hel och full (173 hits) and helt och fullt (425

3See Evert (2008, page 1226) for a motivation for this measure.
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PoS Europarl OpenSubtitles
frequency ratio frequency ratio

ADJ 92 979 21,2 % 96 238 11,6 %
ADP 14 180 3,2 % 30 465 3,7 %
ADV 17 414 4,0 % 74 891 9,0 %
NOUN 277 744 63,3 % 334 606 40,2 %
PRON 7 479 1,7 % 142 737 17,2 %
VERB 29 242 6,7 % 153 321 18,4 %
Total 439 038 832 258

Table 3: List of absolute and relative frequencies of different PoS in binomial configurations.

hits) into the same binomial and combine their frequency counts. But since the Ordpar binomials are
not lemmatized systematically, this does not work. Therefore we search only over the word forms in the
corpus.

The PoS tags for the found binomials are not perfectly reliable since often the binomials constitute a
special syntactic environment. But the top frequencies of the PoS pairs for the Ordpar binomials might
still give us an indication of the most typical ones. The most frequent PoS pairs are adverbs (14 456 hits),
nouns (5156), adjectives (2698), pronouns (1860), and verbs (449).

For the other conjunctions (eller, men) we run the same counting experiments. The unfolded Ordpar
list has 32 binomials with eller which we investigate in either order (via 59 trigger words involved). We
find a total of 18 binomials in Europarl (when searching via tokens, i.e. word forms), but only four of them
add up to more than 10 hits: mer eller mindre (799 hits), förr eller senare (228 hits), liv eller död (21 hits),
and nu eller aldrig (12 hits). The unfolded Ordpar list contains 8 different binomials with the Swedish
conjunction men, 3 of which occur in Europarl: sakta men säkert (101 hits), långsamt men säkert (13
hits) and hårt men rättvist (1 hit).

Overall this means that Ordpar binomials occur a total of 29 345 times (28 111 for och, 1095 for eller,
115 for men and 24 for other conjunctions, namely om, som and över) in Europarl (when counted via word
forms) which corresponds to a relative frequency of 838.4 per 1 million tokens in the Europarl corpus.

3 Binomials in Swedish OpenSubtitles
For comparison we investigate the Swedish OpenSubtitles corpus (240 million tokens) with the same
methods as above.

Table 2 shows the top ranked binomials from the Ordpar list. Many binomials differ in rank because
of the different text genre. For example liv och död which is on rank 14 in OpenSubtitles, is only on rank
51 in Europarl. It is also noteworthy that in och ut has a high local-MI score even though it also has a
frequent reversibility option (1590 vs. 573).

Based on the Ordpar list we find 69 849 binomials in OpenSubtitles. This results in a relative frequency
of 290.6 Ordpar binomials per 1 million tokens in OpenSubtitles.

We also calculated the frequencies of binomial candidates in both corpora, searching for the pattern
X conjunction Y with X and Y being of the same PoS (shown in Table 3). This gives us an indication
of the typical types of binomials in each genre. In comparison, we clearly see that binomials are much
more popular in Europarl and that adjective and noun binomials are used considerably more often in the
Europarl debates (with OpenSubtitles being 8 times in size).

4 Conclusion
The Ordpar list as compiled by (Bendz, 1965) more than 50 years ago still serves as a source of inspiration
for the investigation of binomials today. It is fascinating to observe that many of the idiomatic binomials in
the Ordpar list are still in use in modern texts as diverse as parliamentary proceedings and movie subtitles.
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As suspected we find more binomials in parliamentary proceedings (Europarl) than in subtitles. We
suspect that this is due to the constraint that subtitles must be short and concise, whereas binomials are
often repetitive (e.g. först och främst instead of först) and thus add to the length.
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Abstract

Intelligent Computer-Assisted Language Learning has been one of Lars Borin’s research interests.
The work on the Lärka language learning platform has started under his coordination. We see it
our mission to make the platform live and prosperous, and through it to stimulate research into
Swedish as a second language. Below, we name some weaknesses we have identified in Lärka
while working with a course of beginner Swedish and outline our plans for tackling those.

1 Introduction

Research agenda is – by definition – driven by the research needs. However, the aim of the research
is to explain the world around us as well as to explore and outline new ways of approaching certain
phenomena (Hempel, 1967). It should, thus, aim to align with the real world needs, at least to a certain
degree. This is especially true of research aimed at language learning.

Språkbanken Text1 has for at least a decade been involved in research around Intelligent Computer-
Assisted Language Learning (ICALL), with the major focus on Swedish as a second language (L2
Swedish), for example, Volodina et al. (2016), Pilán (2018), Alfter (2021). As part of these research
activities, a platform for language learning, Lärka,2 has been implemented (Volodina et al., 2014; Volo-
dina & Pijetlovic, 2015; Alfter et al., 2019a). Lärka is used for staging experiments, testing prototypes,
for demo purposes as well as for collection of research data and learner logs for further analysis.

Probably, the most significant impact of Lärka on research could be expected from research data col-
lection, which could feed into new research insights relevant for the field of L2 Swedish and Second
Language Acquisition (SLA). However, the major problem has up to now been to attract language learn-
ers to use Lärka. While Lärka exercise types demonstrate the capacity to use language technology for
language learning purposes, the basic pedagogical aspects, unfortunately, are not considered, and that is
a hypothetic reason why neither teachers nor learners see benefits of using the platform to the extent that
can help generate new research data. The basic question is therefore – how can this be changed?

The recent effort by the authors to set up a self-study course in basic Swedish for Ukrainian refugees,
SwedishFromScratch3 (SFS), has become a well-needed reality check. SFS, the course which we make
available through a dedicated channel on the social media platform Telegram4 – while having the initial
aim to help one of the authors’ relatives fleeing from the war in Ukraine – has collected over 1800
followers in a couple of months. We receive messages from the users with thanks, reported problems and
requests for desired features and materials (all of which witness active usage). That extent of acceptance
has taken us by surprise and put the previous work on Lärka into a new perspective, which we are trying
to analyze and present in this paper.

1https://spraakbanken.gu.se/
2https://spraakbanken.gu.se/larkalabb/
3https://spraakbanken.gu.se/en/research/themes/icall/swedish-from-scratch
4https://t.me/quizlet4swedish
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Below, we describe Lärka and the course SwedishFromScratch (Sections 2 and 3), present our insights
from comparison of the two (Section 4), and conclude by our plans to move forward (Section 5).

2 Lärka in a nutshell

Lärka is a research platform that offers, among other things, automatically generated exercises based on
authentic corpus material (Volodina et al., 2012; Pilán et al., 2014; Lindström Tiedemann et al., 2016),
a text evaluation tool (Pilán et al., 2016), a lexicographic annotation tool (Alfter et al., 2019b), and the
Swedish L2 profile (Volodina et al., 2021).

For exercise generation, there are highly customizable linguistic knowledge exercises for parts-of-
speech, syntactic relations, and semantic roles (Volodina et al., 2014; Pilán & Volodina, 2014). For
language learners, there are multiple-choice exercises (vocabulary and inflection), a listening exercise
(Volodina & Pijetlovic, 2015), and two gamified exercises: Wordguess, a hangman-type game based
on dictionary translations, and a particle verb exercise based on parallel multilingual corpora (Alfter &
Graën, 2019).

3 SwedishFromScratch: an outline

SwedishFromScratch is a free course that can be followed by anyone using Telegram channel where
notifications about new lessons are sent to subscribers. Up to now the course has been a combination of
several types of lessons:

1. Quizlet lessons5 primarily introduce Swedish vocabulary and phrases with their pronunciation and
translation into Russian. We select vocabulary for training ourselves and create Quizlet flashcards
manually. A set of exercises are automatically generated by Quizlet based on the flashcards, e.g.
listening, spelling, translation, matching, test. Besides, we also introduce and train some grammar
phenomena using Quizlet functionalities. The collectiion of lessons is cotinuously growing.

2. Clilstore lessons6 present texts for practicing reading which we write ourselves (with a few ex-
ceptions) to avoid copyright issues. On the starting page, one can select language sv and order by
Title. The numbered texts (currently at A1-B1 levels) belong to this course. Once inside a text, the
Clilstore platform (Gimeno & Dónaill, 2008) allows to click on words, which opens a window for
dictionaries to the right. The user can set a language for translation (Russian is this case) and a
dictionary, e.g. Lexin (Hult et al., 2010) at the beginner levels. Currently, there are 24 Clilstore texts
connected to the SFS course, and the collection is constantly growing.

3. Grammar explanations are reused from several sources, among others SFI grammar7 that we trans-
late into Russian,8 and online encyclopedia of Swedish in Russian (Maslova-Lashanskaya, 1953).9

4. Grammar exercises10 are based on the course texts we publish in Clilstore. The texts are uploaded
to the generator, automatically analyzed for parts-of-speech, and gapped items are generated for a
selected word class. To avoid errors, automatic annotation is manually checked, which is currently a
bottleneck in the process. Only the first six texts out of the 24 available are prepared for the grammar
exercise training module.

5. Third-party open materials are used to complement the course, e.g. UR språkplay11 a set of films
and series with subtitles for each phrase you hear, and a translation into the language you choose.

5https://quizlet.com/class/22036236/
6https://clilstore.eu/clilstore/
7https://sfipatxi.wordpress.com/grammatik/
8https://elenavolodina.github.io/SwedishFromScratch/Grammar
9https://svspb.net/bok/

10A prototype of an exercise: https://spraakbanken.gu.se/larkalabb/sfs/?lesson_number=3&pos=NOUN&tl=english
11https://www.ur.se/sprakplay/#/programs
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Figure 1: Pros and cons of the used tools.

All lessons are sequenced in the order they are suggested to be learnt. Learners may follow a different
path, if they wish, repeat lessons, skip lessons or take a break in the course. Since this is a self-study
course, learners can also adapt the course to their time restrictions.

In the process of preparing lessons, we function as teachers, search for tools that can address the course
needs, and continuously evaluate Lärka from that point of view.

4 Lessons learned

Previous research, e.g. Arhar Holdt et al. (2020), Burstein et al. (2009), suggests that teachers are likely
to adopt (technical) innovations only if those can fit logically into teachers’ daily routines. In this connec-
tion, Burstein et al. (2012) identify five critical components for technical innovations aimed at language
classrooms, three of which we mention here:

• Relevance to the curriculum standards and lesson objectives, i.e. suggested technological solutions
should be able to provide support with immediately relevant tasks.

• Ability to keep learners motivated and focused on the learning goals, i.e. the innovations should not
distract from the learning goals, but help concentrate on them.

• Potential to independent practices, i.e. technical solutions should facilitate independent learner work,
e.g. creation of activities that can be given to learners for self-study or homework.
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(a) Manual correction

(b) Exercise options

Figure 2: Authoring tool prototype.

All of the above criteria are met by the SwedishFromScratch, and only the last one can be claimed to be
met by Lärka. Most critically, the exercises in Lärka use random words of a certain level of proficiency
for exercise generation. This does not encourage learning, since the vocabulary scope is too wide. In
the best case, random selection of vocabulary items facilitates testing or brings gaming experience. For
learning, there is a need to limit the number of words for each session, so that learning can actually occur.
Therefore, one important lesson from our SFS initiative is that we should offer teachers or learners control
over what they use for a lesson, e.g. a possibility to enter the words for training themselves, limiting the
scope to the relevant items.

Another issue concerns the context of Lärka exercises. Sentences, that are currently a unit used for
exercise generation, are exempt of copyright issues. However, they cannot frame a focus for a whole
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lesson. Texts are a much better alternative in this respect. Even available texts on the Internet may still
have copyright problems if used for other purposes than the ones intended by the authors. Thus, the
option to upload their own texts or texts that they are sure can be used should at least be offered to the
users (cf Clilstore concept). This way we could collect through Lärka free reading materials for future
uses and to generate lesson materials based on those texts, for example covering vocabulary training,
morphology and grammar exercises, as well as syntax-focused exercises.

Figure 1 provides a summary of further pros and cons over the various tools discussed here. A look at
those suggests that each of these tools offers a unique type of language learning material generation and
sharing, but is insufficient on itself for setting up any comprehensive language learning course.

5 Research and practice: agenda

Returning to the question we asked at the beginning of this article – how can we attract more users to
Lärka and stimulate growth of learner-produced data for research – we can summarize the following:

In the best of worlds, Lärka’s NLP-based algorithms should be coupled with the functionalities offered
by Clilstore (texts with translation) and Quizlet (flashcards and exercise generation) or similar to achieve
maximal flexibility and usefulness for teachers and learners, and as a consequence to stimulate users to
produce research data. Importantly, this would form a sound pedagogical basis for creating self-study
courses, collecting all the currently distributed modules (in SFS or any other potential course) into one
space, offering

– for teachers – an easier way to author a language lesson or a course;
– for learners – a convenient way to follow the course;
– for researchers – a safe and stable way to collect user-generated data (with access to learners).
Language Muse (Burstein & Sabatini, 2016; Burstein et al., 2017) has used this type of approach and

it has shown to be working for both teachers, learners and researchers. Some planned practical step to
achieve the above in Lärka is to provide an authoring tool that:

1. Incorporates manual correction of automatic processes such as POS annotation (Figure 2).
2. Generates gap cloze items and potentially other items out of texts.12

3. Follows standard conventions such as leaving the first and last sentence in a text intact, replacing
only every x-th word, . . .

4. Gives more control to the course preparer by generating exercises semi-automatically based on
choices made by the teacher.

5. Can be extended to allow for more diverse types of exercises.
The current prototype (Figure 2) offers some of the above-mentioned control to the course author.
To summarize, we have two major conclusions to draw from this experience. First is a general one:

researchers need to have periodical reality checks to understand how to adjust their research agenda to
reality in order to prevent their research from turning into a selfish playground. Second conclusion has
relevance to the ICALL field: by giving (certain) control to teachers and learners, ICALL platforms (e.g.
Lärka) may become a win-win platform for both pedagogical and research scenarios - an insight that we
would not have gained without the reality check with the SFS course.
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Abstract

Morphology and lexical resources are known to be two of Lars Borin’s biggest research passions.
We have, therefore, prepared a short description of a new kind of a lexical resource for Swedish,
the Swedish Word Family. The resource is compiled based on learner corpora, and contains lexical
items manually analyzed for derivational morphology.

1 Introduction

In the past couple of years, we have compiled a Swedish Word Family (SweWF) resource to study word
formation mechanisms in the Swedish learner language (publication is in preparation). SweWF can boast
unique features that differentiate it from the majority of other word (and morpheme) family resources,
e.g. Körtvélyessy et al. (2020), Nikolaev et al. (2019), Hiebert et al. (2018), Zeller et al. (2013), Baayen
et al. (1996), Bauer & Nation (1993):

1. we include compounds among the family members
2. we include multi-word expressions in the families
3. all lexical items in the SweWF resource contain other types of associated information, so that it is
possible to use lemmas, lemgrams and sense-based units for comparisons with, for example, reference
L1 corpora, depending on the type of units used in the reference corpora
4. the resource is descriptive in nature and as such it is possible to use it for both teaching and research.

The Swedish Word Family, based on the first version of CoDeRooMor (Volodina et al., 2021), contains
16 230 sense-based lemgrams organized into 4 400 word families (i.e. through shared roots). The size of
each particular family varies between 1 and 281 members. Most numerous are the families where the root,
if taken individually, is a preposition/particle, e.g ut (‘out, towards’), including such family members as
utbildning (‘education’), utsläpp (‘exhaust, release’), söderut (‘southward’).

The distribution of word families by their size in L2 Swedish corpora is shown in Figure 1 and Table 1.
Families with few members (1-9) constitute the majority of all families (87%), with only 13% of families
containing 10 or more members. Around 42% of word families (1868) in the Swedish word family
resource are singletons containing only one family member (e.g. one word like asfalt, astma, alzeimers).
Less than one percent of the families contain 61-281 members and these groups consist of roots that are
nearly exclusively either Scandinavian or common Germanic words.

The Swedish word family resource shows that word families with fewer members more often tend to
contain loanwords in contrast to the word families with larger number of members.

Elena Volodina, Yousuf Ali Mohammad and Therese Lindström Tiedemann. 2022. Lyxig
språklig födelsedagspresent from the Swedish Word Family. In Volodina, Dannélls,
Berdicevskis, Forsberg and Virk (editors), Live and Learn – Festschrift in honor of Lars Borin,
pages 153–160. Available under CC BY 4.0 153



Figure 1: Distribution of word families by number of members.

Nr of word familes Family size Percent of all word families Examples
1956 1 44.45 asfalt, astma, alzheimers
1886 2-8 42.86 lyx: lyxa, lyxig, lyxliv, ...
370 9-20 8.41 fam: familj, familjfoto, ...
159 21-60 3.61 nord: nordisk, Nordamerika, ...
15 61-100 0.34 språk: språklig, språkljud, ...
14 101-281 0.32 dag: måndag, daglig, ...

Table 1: Statistics over family sizes.

2 Hypotheses and case studies

The Swedish Word Family resource presents an opportunity to trace various trends in the language, in-
cluding linguistic, cultural and cognitive ones. In this paper we are looking into the following hypotheses:

(a) Simpler words (consisting of a minimal number of morphemes) within each family appear at
earlier levels and are more frequent.
(b) Related to above: relations between word family members are complexity ordered through
word formation mechanisms (inspired by Lango et al. (2021)) which is reflected in the order of
appearance of the new word family items in receptive and productive data.

2.1 Case Study 1: distribution of simplex root lexemes
To look into this hypothesis, we start from an analysis of the distribution of distinct simplex root lexemes
over the two corpora. By simplex root lexeme we understand lexical items that consist of one morpheme
only, namely strictly of one root, e.g. dag (’day’). By being distinct we mean that we account for each
simplex root lexeme only once, at the level where they occur for the first time. For example, dag may
have been used for the first time at A1 level, but is repeatedly used at all other levels. We count dag only
once, at the level of its first occurrence (i.e. A1). We, thus, do not count dag among root lexemes at levels
above A1.
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Total A1 A2 B1 B2 C1 C2
SweLL pilot
(productive)

1108
(23%)

254 (52%)
snö se

347 (39%)
mjölk lär

207 (22%)
värd yr

189 (15%)
blind falsk

108 (10%)
botten armé

3 (5%)
mord ström

Coctaill
(receptive)

2195
(16%)

732 (36%)
fisk gift

499 (20%)
paj skuld

447 (12%)
café dräng

361 (10%) feg
hinder

157 (7%)
slarv tvist 0

Table 2: Distribution of root lexemes across the two corpora per level: absolute number of simplex root
items (and their percentage of all new items at each level).

There are a total of 2298 distinct simplex root lexemes in the Swedish Word Family resource. These
are split between receptive (2195 items) and productive (1108 items), with an overlap of 1063 items as
shown in Table 2. These simplex root lexemes are more represented at earlier levels and gradually decline
as the level of proficiency grows. Figure 2 shows that more than half of the new vocabulary at A1 level
is constituted of lexemes consisting of only a root. This percentage drops gradually to 10% at C1 level
and to 5% at C2 level. The same tendency can be seen in the receptive corpus where most of the simplex
root lexemes are at A1 level with 36% and the number gradually drops to 7% at C1 level.

An interesting question is whether simplex root lexemes within respective word families tend to pre-
cede items that are more complex in terms of word formation (derivations and compounds). That is,
whether learners first get acquainted with, e.g. the simplex root lexeme dag, and then learn its derivations
(e.g. daglig, dagis) and compounds (e.g. måndag, vårdag). We have looked into several word families to
examine this assumption.

2.2 Case study 2: dag-family
The dag-family (‘day’) is one of the most numerous word families in the Swedish Word Family resource
with a total of 101 members in the Coctaill corpus, 32 of which are also represented in the SweLL-
pilot learner essays. As hypothesized, the simplex item consisting of only the root, dag, is introduced
before other items at A1 level together with some derivatives and compounds, namely days of the week
(lördag, fredag, etc.) and some of the words describing everyday routines, such as middag (‘dinner’),
dagis (‘kindergarden’), as well as parts of the day, eftermiddag (‘afternoon’), see Figure 3. It is obvious
from the word cloud in Figure 3 that the root lexeme dag is by far the most frequent in the dag-family at
the A1 level, judging by its relative size.

The dag-family is growing through numerous complex patterns of compounding and derivation, with
up to five roots within one item, e.g. här-om-dag-en (3 roots; ‘the other day’), föd-else-dag-s-pre-sent (3
roots; ‘birthday present’), sön-dag-s-efter-mid-dag (5 roots; ‘Sunday afternoon’). An interesting fact is
that most family members are nouns, with only a few adjectives (daglig, gammaldags), adverbs (dagligen,
häromdagen) and proper names, of which both designate names of newspapers (Dagens nyheter, Svenska
Dagladet); and there are no verbs apart from the multi-word expression sova middag (‘have an afternoon
nap’).

One more interesting observation is that the most radical expansion of the family happens at A2 and
B1 levels. Gradually, the new items decrease after these two levels, with as little as only seven new items
at C1 level. This is most probably due to the “topical” nature of the word dag and the fact that daily
routines have already been well covered at earlier levels.

2.3 Case study 3: språk-family
A predictable pattern of “easy first” can be traced also in the språk-family, exhibiting 62 family members,
with 57 of them appearing in the Coctaill corpus (i.e. in course book texts). The root lexeme språk appears
first at A1 level in both corpora and is the only representative of the family at that level (see center of
Figure 4). We can assume that its presence in the texts has a priming effect on learners, making it possible
to combine that root with a number of other roots and affixes at the next levels.

There are a few distinct patterns that we observe in the språk-family development across levels:
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Figure 2: Simplex root lexemes in receptive and productive corpora.

Figure 3: Simplex root lexemes in receptive and productive corpora.

• (numeral/adjective root) + språk + adjectival suffix -ig, e.g. enspråkig (‘monolingual’), frispråkig
(‘free-spoken’), flerspråkig (‘multilingual’) → in turn, leading to a derivation pattern with suffix
-het thereof at the advanced levels, e.g. flerspråkighet (‘multilinguality’).

• compound nouns, ending in språk, that describe various types of languages, e.g. talspråk (‘spoken
language’), riksspråk (‘state language’), yrkesspråk (‘professional language’). The left hand element
is usually a noun used in attributive function. This seems to be one of the most productive patterns
of word-formation within this word family.

• språk used attributively to characterize nouns used as a right-hand element in compounds, e.g.
språkkurs (‘language course’), språkfamilj (‘language family’), språkpolitik (‘language policy’).
This pattern of word formation is highly productive, making the word family expand vastly by
C1 level, as shown in Figure 4.

The outlined tendencies observed in course books echo analysis of the word formation networks in
Czech and other languages, a representation of one of them shown in Figure 5. While Lango et al. (2021)
aimed at a general language description and analysis, we see similar patterns in the learner language. A
hypothesis that more complex patterns follow easier patterns requires, however, more thorough exam-
ination of far larger number of word families than we provide here, correlating those with each other
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Figure 4: Distribution of språk-family in the Coctaill (receptive) data.

and with derivational families (i.e. families in a boarder sense, where lexical items are centered around a
shared affix, infix or other morpheme types).

Figure 5: A word formation network for Czech. A reprint from Lango et al. (2021).

All in all, the above analysis of the språk-family demonstrates a clear case where quite a few word-
formation patterns give rise to numerous new lexical items. An interesting fact is that most of the
språk-family members have been used very infrequently with only a few exceptions, such as flerspråkig,
hemspråk and teckenspråk, all of which appear at C1 level. And, of course, the core item itself, språk,
dominates at all levels, not only at the level of first occurrence; which is probably easily explainable by
the course book orientation. The predominant word formation mechanism is compounding.

2.4 Case study 4: lyx-family
Most families we have looked into seem to follow the above outlined path, i.e. introducing simpler
words before more complex ones. However, an important step when examining a hypothesis is to find
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B1 B2 C1

Coctaill lyxvara (‘luxury product’)
lyx (‘luxury’); lyxa (‘to afford, in-
dulge’); lyxig (‘luxurious’)

—

Swell — — lyxliv (‘luxury life’)

Table 3: lyx-family

counterexamples that could trigger new insights. One of such counterexamples is represented by the
lyx-family. It contains only 5 members, distributed in the data as shown in Table 3.

A more intuitive order of introduction, following the principle of ‘easy first’, would be:
lyx → lyxa, lyxig, lyxliv, lyxvara

However, we can see that the order of appearance of the words in the lyx-family is counter-intuitive: a
compound lyxvara (‘luxury item’) appears before the simplex root item lyx (‘luxury’) and its derivatives:
lyxig (‘luxurious’) and lyxa (‘to indulge, to treat yourself to luxury’). Several explanations come to mind
(apart from the obvious one that natural languages are idiosyncratic, and do not tend to adhere to rules):

The first one is connected to the reasoning about ‘what makes an item easy’. Up to now we operated
under the assumption that the simplest morphological structure is the main characteristics of an easy
item. This is, of course, a simplified view on reality. To complicate this, semantics could be another
constituent of the simplicity equation that needs to be considered, in this case, the dichotomy between
the concreteness and the abstractness of the words in the lyx-family. All of the lyx-items at B2 level have
an abstract meaning whereas the B1 item lyxvara is concrete. From the cognitive point of view it may be
easier to acquire a concrete item (lyxvara) than the other ones.

The second likely explanation could be the priming effect of the second family that lyxvara belongs
to, namely, var-family. If we examine how vara (‘product, item’) is used in the Coctaill texts, we will
see that up to B1 ten (10) family members are introduced, as shown in Table 4, and all of them are
compounds except the root lexeme itself (vara, ‘product, item’). Shopping seems to be one of the central
topics in texts at B1 level, since various types of products are introduced. The word formation pattern is
very similar between five of the six items containing the root var at B1 level: ‘a modifier describing the
type of product + vara’; lyxvara falls into this pattern, and becomes the first member of the lyx-family to
get introduced to language learners. It is possible to speak about a priming effect of statistically recursive
orthographic chunks (in this case ‘modifier+vara’), which, after repeated appearances, start to distinguish
themselves as separate morphemes (i.e. vara as a separate item, distinct from a range of modifiers, and
gradually, lyx becomes recognized as an independent lexical item).

Interestingly, even in the case of the var-family, we see that the first item introduced at A1 level is not
the root item vara, but the compound varuhus (‘store’, literally ‘house with goods’), see Table 4. Here it
would make sense to check the pattern of introduction of the hus-family members, and there is a good
reason to believe that this one would lead to another quest and become a never-ending story. But we can
also see that the issue of what is easier for a learner would be interesting to test by testing learners on
high-frequency roots, compounds and two-morpheme derivations.

Besides, the topical focus of texts influences which items that are introduced at which levels, which is a
predictable consequence of sequencing language education: learners first need to learn how to introduce
themselves and attend to their immediate needs, and gradually to lift their attention to the world around
them and topics that are no longer centered on learners (the hus-family and the var-family are two clear
examples of how central topics change over the proficiency levels in relation to learner needs) (as we
also see in the CEFR level can-do statements, of Europe (2018)).

Finally, there is hypothetically a good reason why most word families do not count compounds: com-
pounds add factors that are difficult to account for, such as exposure to the other families and influence
thereof, and since word families are often used in relation to frequency bands, compounds would be
complicated to include in the total frequency counts since they can combine a high-frequency and a low-
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A1 A2 B1

Coctaill
varuhus
(‘store’)

vara (‘product, item’); mö-
belvaruhus (‘furniture shop’)

matvara (‘food item’) märkesvara
(‘branded item’) råvara (‘raw product’)
bytesvara (‘return item’) lyxvara (‘lux-
ury item’) matvaruhus (‘food store’)

Swell — — —

Table 4: var(a)-family

frequency word family. If we disregard the compounds in the lyx-family, the pattern will become the
simplex first, all words in the family appearing at the same level with the morphologically simplest one
among them (see Table 3, B2 level). Compounds are debated in cognitive research on morphology, some
studies positing that compounds are processed as whole-word units, whereas others show evidence that
access to constituent morphemes prior to the whole compound word ensures easiness of mental access
to the item (see review of the studies in Leminen et al. (2019)). Regardless, the suggestion to remove
compounds from the analysis of word families is not viable for Swedish, since compounding is the most
widely spread word formation mechanism (cf Svensson (2022)) and many new roots/words are learnt
initially from compounds, like vara from varuhus and lyx from lyxvara. In fact, even placenames, which
are made up of compounds, have been recognised to help L2 Swedish learners learn new roots, such as
torg (‘square’) from placenames like Rådmanstorget (Löfdahl et al., 2015).

To conclude, we have traced the order of learning the word lyx as follows:
hus (A1)→ varuhus (A1)→ vara (A2)→ lyxvara (B1)→ lyx (B2)

3 Conclusion and future work

We have shown that, using a descriptive resource like Swedish Word Family, it is possible to research
linguistic questions and to study language learning paths. However, there are many more application sce-
narios, for example, to utilize SweWF as a graded resource for Intelligent Computer-Assisted Language
Learning, and in particular for the area of Computer-Adaptive Language Testing, e.g. based on deriva-
tion patterns that are typical at later levels of development, for coining non-existent words for word
knowledge testing items; and many, many others.
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Abstract

Analysis of narrative structure in prose fiction is a field which is gaining increased attention in
NLP, and which potentially has many interesting and more far-reaching applications. This paper
provides a summary and motivation of two different but interrelated strands of work that we
have carried out in this field during the last years: on the one hand, principles and guidelines for
annotation, and on the other, methods for automatic annotation.

1 Introduction

This paper summarizes and motivates recent work of ours on analysing aspects of narrative structure in
prose fiction. If you (the reader) are Lars Borin, we hope that you will find this exposition interesting. We
think that it fits best with your interests in digital humanities and digital language infrastructure (Borin
et al., 2017), to which it is meant as a contribution. If you are not Lars Borin, we still hope that you
will find this exposition interesting. In particular, if we manage to convince you that analysis of narrative
structure is an excellent testbed not just for people interested in literature but for NLP in general, we will
be happy.

In terms of methodology, our work is rooted in linguistics and NLP, but we have also adopted relevant
concepts from narratology, the field in which narratives in all their forms are studied. A central notion
here is the distinction between three layers of abstraction (for which the terminology differs): a narrative
text as told by a narrator (and which is what the reader sees); the story, which corresponds to the chrono-
logical and causal sequence of events in the fictional world; and the discourse, which is the sequential
organization of the story by the narrator (with events typically presented in non-chronological order).
These three layers can be associated with a “who?”, a “what?” and a “how?”, respectively, and the ques-
tion “Who tells what, and how?” can thus be taken as an outline of the goal of narrative analysis (Jahn,
2021, Figure 2, page 17). Incidentally, this is a much harder question than the one typically associated
with traditional NLP, “Who did what to whom?”, something that we will return to below.

We have approached the analysis of narrative structure in two ways: First, by developing a series of
annotation guidelines and using them for successive manual annotations; and secondly, by developing
methods for automatic analysis based on our own annotations as well as those of others. In the following,
we will give an account of these two strands of work, and will end by discussing why we are doing this.

2 Annotation guidelines

Annotation of narrative phenomena in prose fiction (whether manual or automatic) is relatively recent
in computational linguistics; among the first approaches is Elson et al. (2010). In contemporary narratol-
ogy, annotation barely plays any role at all (Reiter et al., 2019a, page 17). However, a recent event which
spurred interest in this area was the Shared Task on Systematic Analysis of Narrative Texts through An-
notation (SANTA), first announced in 2017 and organized in Germany (Reiter et al., 2019b; Reiter et
al., 2019a). The format of SANTA emulated a shared task in NLP, but the difference was that what was
compared was not systems but annotation guidelines. More specifically, the task in SANTA was annota-
tion guidelines for narrative levels, a term introduced by Genette (1983), meaning roughly subordination
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in the sense of stories in stories, or phenomena such as direct speech between characters which can be
thought of as a form of embedding (of quotations) relative to the narrator. The organizers provided a
selection of theoretical material as a background, but did not recommend any particular narratological
approach; rather, the participants were given free hands in terms of theoretical assumptions.

Annotation of narrative structure is much like annotation in NLP and should fulfil the same basic
objectives (or so we will assume). In particular, it should capture the crucial aspects of the phenomena
targeted, and being simple enough both for annotators to perform and for machines to learn. However,
it has two distinctive characteristics. First, narrative categories may cover very large portions of the
text, in contrast to syntactic annotation and others which are typically constrained to the sentence level.
Furthermore, the context relevant for determining a category can also be very large. In these respects, it is
similar to co-reference annotation, which is generally seen as a document-level task. Secondly, annotators
typically need to decide not just on the categories themselves but also on the spans of these categories.
This is reminiscent of named entities, for which annotators first need to identify the segment that it spans
and then decide on its category.1

Guidelines for the first round of SANTA were submitted in June 2018. Eight groups from Germany, Ire-
land, Canada, the U.S. and Sweden (us) made submissions. The participation was broad, with computer
scientists, computational linguists and literary scholars. In September 2018, the groups convened for a
workshop in Hamburg where each of the guidelines were presented, discussed and ultimately ranked. To
this end, the guidelines were evaluated both qualitatively and quantitatively. The former included concep-
tual coverage (the extent of the theoretical underpinnings), applicability (usability for annotators), and
usefulness (roughly, helpfulness for the purpose of understanding the narrative structure). The quanti-
tative measure was inter-annotator agreement. This was based on parallel annotations made prior to the
workshop by letting participants apply their own guideline, someone else’s guideline, and having a group
of students (supervised by the organizers) annotate for everyone. The guidelines, expert reviews of these
administered by the organizers, and the evaluation results were published in a special issue of Journal
of Cultural Analytics (Gius et al., 2019; Willand et al., 2019); our guideline is included as Wirén et al.
(2019).

Development of annotation guidelines is an inherently iterative process. To take advantage of the
insights gathered in the first round, the organizers decided to do a second round in which the groups
were offered to submit revised guidelines, in May 2019. Although it was not possible to hold a second
workshop, the organizers administered new parallel annotations according to the revised guidelines, and
made a quantitative evaluation of these. The results and final conclusions were published in another
special issue of Journal of Cultural Analytics (Gius et al., 2021).

Overall inter-annotator agreement improved between round 1 and 2. Also, whereas the best score in
round 1 was 0.30 (ours: 0.23), the best score in round 2 was 0.46 (which was our guideline). These scores
were measured using the γ (gamma) metric (Mathet et al., 2015), where 1 means no disagreements and
0 corresponds to random agreement. The γ metric was chosen since it takes care of agreement both with
respect to categories and spans, as mentioned in Section 1. In summary, the 0.46 score is not a great
result, but it was considered acceptable since this was a new task, and it was at least substantially higher
than the best agreement in the first round.

A breakdown of our annotation scheme is shown in Table 1; it is further described in Wirén & Ek
(2021). The tagset is hierarchically structured in four layers, ordered by an inclusion relation. The scheme
covers voice, that is, whether the narrator is ever present in the story or not (Genette, 1983, Chapter 5);
focalization, how much information the narrator has access to (Genette, 1983, page 189 ff.); and identifi-
cation of passages told by the narrator and passages containing the characters’ direct speech, respectively.
In addition, the scheme allows for embeddings among these latter two kinds of passages (stories in stories,
etc.). Our annotation of fictional dialogue is relatively fine-grained. We distinguish between turns and

1It might be argued that, in distinction to NLP annotation, the graphic formatting of printed prose fiction would tell us
something about narrative structure; for example, turn changes among speakers in fictional dialogue seem to regularly be
accompanied by new paragraphs. However, conventions for this vary wildly, and a basic assumption in SANTA is that narrative
annotation should be based solely on the contents of the text, and not on formatting devices such as text structure in TEI XML
or paragraphs or chapters in a printed book (Reiter et al., 2019a, page 15).
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Table 1: Hierarchical structure of the annotation scheme.

Layer Tag Description
1 <VOICE_1>, <VOICE_3> Narrator’s presence in the story
2 <FOC_UNR>, <FOC_INT>, Perspective of the narrator

<FOC_EXT>
3 <NARRATOR> Narrator’s discourse
4 <CHARACTERS> Characters’ discourse
4.1 <TURN> Turn = one or several lines with the same speaker
4.1.1 <Speaker– Line = one or several utterances with

Addressee> the same speaker and the same
addressee, and tagged with these

4.1.1.1 <NC> Speech-framing construction

lines, and annotate the identities of speakers and addressees. We also annotate speech-framing construc-
tions, which provide the narrators cues about the circumstances of the speech as opposed to the speech
itself (somewhat related to the notion of speech-framing expressions in Caballero & Paradis (2017)).

3 Automatic annotation

The SANTA shared task had a twofold aim: increasing the understanding of narrative levels, and gen-
erating annotated data for the purpose of machine learning. (The plan is to have a second, follow-up
shared task which will be devoted to automatic annotation of narrative levels based on annotations from
SANTA.) However, even before SANTA we began to explore automatic annotation of narrative structure.
Our interest in this began with direct speech, an independent narrative mode which has an interesting
“double orientation” (Koivisto & Nykänen, 2016): it can be understood both in relation to our experi-
ences of real-life conversations (by mimicking aspects of this) and in relation to the fictional world.

In the first system that we constructed, by Ek et al. (2018), our goal was to keep track of the identities
of speakers and addressees, as this is one key aspect of the structure of a story. To this end, we used an
averaged perceptron with handcrafted features for both speakers and addressees. The system relied on
three contexts: (i) the passage of direct speech in which we want to identify the speakers and addressees;
(ii) the narrative passage immediately preceding this; and (iii) a global context consisting of all dialogue
and narration preceding these. We used information about the frequency with which different characters
occurred in all these, as well as mention with speech verbs, such as “. . . said Adam”. We compared our
system against three baselines and found that it outperformed all of them. Another finding was that the
system was better at predicting speakers than addressees.

In a spin-off from this work, Ek & Wirén (2019) were interested in identifying speech-framing con-
structions as mentioned in Section 2, in effect elements of narration appearing inside passages of dia-
logue. For example, in “Machine learning is fun, said Adam, watching the audience gleefully”, the part
“said Adam, watching the audience gleefully” is the narrators cues about the circumstances of the speech
(including a speech tag indicating the identity of the speaker). Our model used logistic regression with
handcrafted features, mainly various syntactic cues. Since this was a new task, there were no previous
systems to compare with, but the system outperformed three baselines with a large margin.

Kurfalı & Wirén (2020) described an attempt towards a generalized solution to this task, applicable to
a multitude of languages. Operating under a low-resource assumption of complete absence of manually
labelled data, we firstly devised a set of heuristics to identify the cases in a large book corpus where quo-
tation marks are used sufficiently consistently to automatically elicit enough training data. Then, as for
classifier, we replaced the linguistics features, which we cannot assume to be available across languages,
with the multilingual contextual embeddings to arrive at a feature-independent multilingual model. The
results, obtained on manually annotated datasets in four different languages (including Swedish, with
data provided by Stymne & Östman (2020)), suggest that the proposed methodology achieves compara-
ble results to the supervised monolingual baselines.
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A different kind of problem that we have worked on is segmentation of scenes. This concept was
introduced in narratology by Genette (1983), where the basic idea was that in a scene, the amounts of
time in the story and the discourse are proportional to each other. Put differently, the narration in a scene
should be roughly chronological with a uniform pace, without time leaps, flashbacks or other temporal
discontinuities. Scenes are basic building blocks of a narrative discourse, and are in turn composed of
events, considered to be the smallest spatiotemporal units.

Kurfalı & Wirén (2021) explored this problem through participation in the Shared Task on Scene
Segmentation (STSS) (Zehe et al., 2021). To obtain an operational definition of a scene, the organizers
had adopted a more general definition than above which also involved the set of characters (which should
be stable), space (largely unchanged) and action (coherent and continuous). An extensive annotation
guideline had been developed to make these notions more precise, and a corpus of 15 dime novels in
German had been annotated. In addition to scenes, there are also non-scenes, typically in the form of
summaries where the progress of time is compressed, though sequences of non-scenes were not targeted
here. The task of scene segmentation thus consisted in dividing a text into scenes and non-scenes and
labelling them accordingly. An operationalization of this which we adopted is to identify and label scene
transitions of three types: SCENE–SCENE, SCENE–NONSCENE and NONSCENE–SCENE.

We modelled scene segmentation as a sequence classification task, similar to named-entity recognition
or part-of-speech tagging, with the difference that sentences are the target linguistic units rather than
tokens. Following Cohan et al. (2019), a sequence of N sentences was concatenated by BERTs special
delimiter token [SEP], which was used for representing the sentence it preceded. The best F1 score
obtained in the shared task was 0.37 (which was our system; the second-best system had 0.16). Our
system was comparatively successful in detecting scene-to-scene transitions; yet, it completely failed in
discovering the boundaries between non-scenes and scenes. Overall, the result was not great, but it was
expected that this new task would be difficult. Also, the F1 score is very strict in the sense that it counts
a scene boundary as correct only if it is predicted at exactly the right position, whereas an offset of even
a single sentence is counted as a complete miss.

4 Discussion

We have found it very fruitful to engage in work (especially the shared tasks) on both guidelines and
methods for annotation of narrative discourse, as we have been able to transfer ideas from the one to
the other. For example, our detailed annotation for direct speech has inspired our work on methods for
automating this kind of analysis. In general, we are motivated both by an interest in trying to make
narratological concepts more precise and in applications of this kind of analysis, whether in literary
studies or in other areas where story-telling may play a role (journalism, history, courtroom interactions,
to just take a few examples).

It was suggested in Section 1 that the question “Who tells what, and how?” is much harder to answer
than “Who did what to whom?”. This is in fact also an important reason why we are pursuing this line
of work: we believe that analysis of narrative structure provides an excellent testbed for state-of-the-art
NLP technology. The Shared Task on Scene Segmentation was a demonstration of this: although our
system outperformed the other systems, the overall results were not impressive, thus giving a sense of
the big challenges posed by problems like this.

Scene segmentation is a crucial task since it concerns the basic building blocks of a narrative discourse.
However, out of the tasks that we have explored so far, we believe that it is the one with the largest room
for improvement, as suggested by the gap between the current state-of-the-art and human performance.
Despite several different architectures based on language models, they seem to fall short of achieving
acceptable performance unaided. One possible source of aid can come from the task of event detection
on the assumption that scenes and non-scenes consist of different event types (for example non-scenes
can be expected to contain more state-like events).
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Abstract

SweSAT synonyms is a collection of questions from the Swedish SAT (högskoleprovet), and
part of the SuperLim suite of machine learning datasets. Each question consists of one word or
short phrase, and five possible explanations, each of which is also a word or short phrase. In
this study, two different lexicons are applied in trying to answer to these questions. The first is
Bring’s Thesaurus, in a version partly updated from the 1930 original. The second is SALDO, a
Swedish association lexicon. We find that although coverage is limited by the presence of multi-
word expressions, each is reasonably accurate for words where a match is found in the lexicon,
and by combining them we get an overall accuracy of 47% when counting all words.

1 Introduction

Understanding synonyms is an important part of natural language understanding. As an example of this,
SuperLim provides questions from the word section of the Swedish SATs, where the task is to identify
which of five words or expressions are synonymous with one given word or expression. We attempt to
do that by using two different lexicons, with different types of associations between words.

2 Data

2.1 SuperLim
The SuperLim suite (Adesam et al., 2020) consists of (so far) 13 datasets for evaluation of language
understanding models in Swedish. One of those is SweSAT Synonyms, based on questions from the
Swedish SAT (högskoleprovet). For each question, there is one focus word, and five alternatives to choose
from. The focus word and the alternatives can be single words, or short expressions, and the task is to
find the alternative which is a synonym or alternative for the focus word.

One purpose of SuperLim is to provide a unified test set for several language understanding tasks in
Swedish. Since the resource is relatively new, there are few results to compare with yet, and the only
attempt we find for the SweSAT task is that of Rekathati (2021).

2.2 Bring
Svenskt ordförråd ordnat i begreppsklasser is an adaptation to Swedish of Roget’s Thesaurus, written by
S. C. Bring in 1930. In a digitised and modernised version, it is provided by Språkbanken as Blingbring
(here used in version 0.3) (Borin et al., 2014). It contains just over 1000 semantic categories, each with a
number of subcategories. The subcategories are either noun, verb, or adjective categories. The categories,
subcategories, and words are all ordered so that the most similar words should be close together.
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2.3 Saldo
Saldo (Swedish Associative Thesaurus, here used in version 2.3) (Borin et al., 2013) is an electronic
lexicon resource for modern Swedish. For each entry, it contains links to a primary descriptor, a more
basic word considered an “ancestor sense” of the word in question. Many words also have one or more
secondary descriptors, other words whose associations give a better idea of the semantics of the word in
question. Since the descriptors are always words considered more basic, the full set of words form a tree
(using the primary descriptor) or a directed acyclic graph (using all descriptors), leading back to a single
pseudo-word root node.

3 Experiment

The SweSAT dataset contains 822 questions, each with five alternatives, only one correct. Random guess-
ing would therefore have an expected accuracy of 20%. Taking Rekathati (2021) as the state of the art, it
reports an accuracy of 42.82%.

3.1 Bring
For each question, we look up the focus word in Bring, and compare with each of the options. If there
is an option word which appears in the same subcategory as the focus word, we choose that. Otherwise,
we look at the larger categories. If there is also no match, we choose the option which is closest to the
focus word in the entire word list. In cases where more than one option word is found in a category, we
pick the first match (so effectively at random). In some cases, a word appears in more than one category
in Bring; we count a match if both words appear together in any category.

Out of the 822 focus words, 258 (31%) did not appear in Bring. Many of these words are adjectives,
which seem to be underrepresented in Bring, and many are phrases. For 88 words (11%), although the
focus word appeared in Bring, none of the option words did.

For 243 words (30%), a match was found in a subcategory. Of those, 192 (79%) were correct.
For 61 words (7%), a match was found in a large category. Of those, 26 were correct (43%), so still

much better than random, and in fact on par with the state of the art.
For 172 words (21%), matches were found in Bring, but none within the same large category. In

principle, the categories in Bring are arranged so that more similar categories are close, which should
mean that we can find the most likely option by looking at the closest word. This gives only 25 correct
answers (15%), considerably worse than random. This might be a coincidence, but we can also speculate
about a possible explanation: For option words which are found in Bring, words that are actually similar
are likely to share a category, so if the word is found but in a different category, that word is less likely
to be correct than a word which is not found at all. If we flip the strategy around, and instead choose an
absent word over one which is present, we get 46 correct answers (27%). Better than random, but not a
particularly reliable method.

This means that in total, if we were to give an answer to each question, using the absent-above-distant
method, and assuming that a random guess has a 20% chance, we would get 333 correct (41%), just shy
of the state of the art. If we only consider questions where there is a match in a subcategory, we get 79%
correct while answering 30% of the questions, which is at least a useful accuracy. If we include those
with a match in a large category, we get 72% correct out of 37% answered.

3.2 Saldo
In Saldo, entries can be considered nodes in a graph, where each entry is connected to its descriptors.
To see the distance between two words, we traverse through its list of ancestors (i.e. descriptors, the
descriptors’ descriptors, etc.) until we find one shared by both words. For each question, we choose the
option word which is closest to the focus word.

We find 291 correct (35%), 330 incorrect (40%), 96 (12%) where the focus word does not appear in
Saldo, and 105 (13%) where the focus word but none of the options appear in Saldo. This means that
if we only consider questions where a match is found, we get 47% correct while answering 76% of the
questions. If we guess at random for the unknown questions, that would give an accuracy of 40%.
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3.3 Simple tricks
A common piece of advice for multiple-choice questions is to “always guess C”. How well would that
work here? It turns out 164 of the answers were option C, which is 20% (as close as we can get, with
822 questions). The most common answer in this dataset was A, at 172; the difference from random is
not statistically significant.

Another trick is to avoid the same answer twice in a row. The dataset contains information on which
test the question comes from, so we rule out all first questions and look at how many of the remaining
have the same correct option as the previous question. The result is 139 of 773 (18%), which may look
meaningful, but is not statistically significant.

Judging from personal experience, it seems that the correct answer is often longer than the others. Is
this a real effect, or just coincidence and confirmation bias? We try applying the “longest answer” method,
and find that it gives 197 correct answers (24%). In this case, the difference from random guessing is
statistically significant (p < 5%).

3.4 Combining methods
Since the two lexicons find different words, we can put them together to find a greater number of matches
and hopefully a better accuracy. Because Bring has a higher accuracy but lower coverage, it makes sense
to start with. Then we apply Saldo to the remaining words. For those words left unidentified by both
Bring and Saldo, we use the longest-word method.

Bring, as before, gets 218 correct out of 822, leaving 518. Saldo finds an answer to 321 of those, of
which 117 are correct. That leaves 197. We pick the longest option on those, and get 49 correct. This all
adds up to 284 correct (47%).

4 Conclusion

When S. C. Bring wrote his thesaurus, he was 88 years old. His work has now surpassed that age, but it is
still a very useful resource in tasks like this. Using it, we are not able to find all the words and expressions
in the material, but for those where we do, the accuracy is quite encouraging. Saldo, on the other hand,
a more modern style of lexicon, is able to find a considerably larger number of words, but with a much
lesser accuracy. It seems likely that other, similar lexicons, perhaps with different types of associations,
may be able to reach higher accuracies. By combining both, we are able to reach an accuracy of 47%,
improving on the previously best known result, using a fast, lightweight, and transparent method.
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Abstract

Over the lifetime of Lars Borin, machine translation has made a gigantic leap – from simple rule-
based systems residing on vacuum tube computers, to the latest zero-shot translation systems. The
amount of text data used by modern systems can reach hundreds of billions of words, but is this
really necessary? What is the lower limit on training data for a translation system? Here I suggest
a simple experiment, entirely without computers, that could go some way towards answering this
question.

1 Introduktion

I forntiden, över tre år före Lars födelse, utfördes det första experimentet med automatisk maskinöver-
sättning. På en dator stor som ett rum översattes några väl valda meningar från ryska till engelska, och
datorlingvistiken var född.

Det var då. I detta nådens år 65 efter Lars födelse, kan vi mata in en massa text i en dator stor som ett
rum, och några gigawattimmar senare få ut ett program som översätter – om vi ber den på rätt sätt. Vissa
tolkar detta som datorlingvistikens död, men den frågan får vi återkomma till vid annat tillfälle.

Vad krävs egentligen för att översätta från ett språk till ett annat? Några hundra miljarder ord av
språkröra från internet räcker tydligen gott, men nog borde det väl gå att klara sig med betydligt mindre?
Den här frågan kan och har utforskats inom olika projekt för maskinöversättning av lågresursspråk, men
tolkningen av negativa resultat ställer till problem. Även om ett visst experiment misslyckades med att
producera en godtagbar översättning, hur vet vi att det inte finns någon annan algoritm som skulle ha
klarat uppgiften?

2 Metod

I det här fallet kan det vara lättare att jobba med människor, allra helst någon lingvistiskt skolad. Metoden
är enkel: sätt människan med en parallell text på hennes modersmål samt ett annat språk, och be henne
sedan att översätta meningar från en annan källa mellan språken. Om hon trots tid och ansträngningar
misslyckas, så beror det förmodligen på att parallelltexten inte är tillräckligt lång och/eller varierad för
att uppgiften ska gå att lösa.

Genom en sådan studie skulle vi kunna etablera en mänsklig baslinje för lågresursöversättning, och
min gissning är att det vore svårt för en dator att göra speciellt mycket bättre ifrån sig. Olyckligtvis har jag
inte tillgång till den mängd uttråkade lingvister som skulle krävas, men vi kan approximera översättning
från modersmålet till det okända språket med en enklare metod. Eftersom allt vi vet om målspråket
kommer från parallelltexten, är vi begränsade till de ord och konstruktioner som förekommer i texten.
Under (det något optimistiska) antagandet att vår försöksperson lyckas korrekt tolka varje språklig detalj
i parallelltexten, reduceras uppgiften sedan till att pussla ihop meningar genom att enbart använda de ord
och konstruktioner som förekommer i parallelltexten.
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Text Källa Konstruktion
de förlorade fåren Matt 10:6 nominalfras i pluralis, bestämd form med adjektiv
nyligen ville judarna stena dig Joh 11:8 lexikon
under förgångna släktens tider Ef 3:5 lexikon
mycket stor glädje Matt 2:10 modifiering av adjektiv
de fyrtio åren i öknen Apg 7:42 lexikon
ständigt, var dag, voro de Apg 2:46 lexikon
hört konungens ord Matt 2:9 lexikon
skall edert tal vara Matt 5:37 lexikon
talen I eder emellan om att Matt 16:8 bisatsinledning för diskussionsämne
det bliver klart väder Matt 16:2 lexikon
förändra de stadgar Apg 6:14 lexikon
kallas Matt 1:16 passivsuffix
för . . . har han förkortat Mark 10:20 verb i perfekt efter adverbial (V2)
kom i skarpt ordskifte med dem Apg 15:2 lexikon
bland sig utvälja några män Apg 15:22 lexikon
de äro blinda ledare Matt 15:14 lexikon
österns länder Matt 2:1 lexikon
sydväst och nordväst Apg 27:12 lexikon
var konung över Judeen Luk 1:5 ledare för ett land

Tabell 1: Källor till ord, fraser och konstruktioner i Nya Testamentet.

Vi illustrerar detta med hjälp av den flitigast översatta texten, det Nya Testamentet.1 Ett verktyg som
producerar acceptabla översättningar enbart baserat på denna korta text skulle innebära att maskinöver-
sättning blir möjligt för tusentals nya språk.

Som exempel plockar vi en mening på måfå från dagens tidning:

De senaste åren har klimatfrågan dominerat i de nordiska grannländernas valkampanjer.
(Dagens Nyheter, 2022-09-01)

Som moderna läsare kan vi förstå och förklara vad den här meningen betyder, så nästa steg är att leta
efter ord och konstruktioner som kan användas för att uttrycka detta. Vi väljer i det här fallet Nya Testa-
mentet från 1917 års bibelöversättning som vår parallelltext, så uppgiften är nu att uttrycka betydelsen
hos ovanstående mening enbart med hjälp av språkligt material från denna text.

Tabell 1 visar de källor i Nya Testamentet som används. Jag har, utan att leta överdrivet noga, försökt
att använda den första lämpliga förekomsten av ett visst ord, fras eller grammatisk konstruktion.

Vi börjar med nominalfrasen ”de senaste åren”. Bestämd form, pluralis, modifierat med ett adjektiv.
Texten innehåller ”de förlorade fåren” (Matt 10:6), som visar att vi kan använda samma ordföljd och arti-
kel (”de”). Nästa steg är att leta lite lexikalt material. För ”senaste” är det närmaste jag hittar ”förgångna”
(Ef 3:5) som modifierar ett substantiv (”förgångna släktens tider”). Adverbet ”nyligen” (Joh 11:8) kan
modifiera ”förgångna” för att komma närmare betydelsen hos ”senaste”, och detta görs (som i Matt 2:10)
genom att sätta adverbet direkt före adjektivet. Till sist har vi ”åren”, som förekommer i texten. Nu har
vi en början på översättningen:

De nyligen förgångna åren . . .

1Lars har för övrigt sett till att Gustav Vasas bibelöversättning nu finns i Språkbankens valv. För detta är vi som arbetar med
Bibeln som parallellkorpus tacksamma!
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Jag kommer inte att gå igenom resten av meningen i lika stor detalj, läsaren kan själv lägga pusslet
med hjälp av tabellen. Några kommentarer kan däremot behövas om koncept som var okända under
biblisk tid. ”Klimatfrågan” är ett bra exempel. Här kan vi uppenbarligen inte hitta ett passande lexem i
Nya Testamentet, men en översättare är naturligtvis fri att parafrasera svåröversatta stycken. Jag har här
valt att översätta ”har klimatfrågan dominerat” med ”har vi ständigt hört tal om att väder förändras”. I
princip skulle ett maskinöversättningssystem kunna göra samma sak, även om det ställer höga krav på
omvärldskunskap och språkgenereringsförmåga.

En annan svår nöt är hur ”valkampanjer” kan uttryckas helt utan den vokabulär som hör till en modern
representativ demokrati. Det närmaste jag kunde hitta var det inte helt exakta och något ålderdomliga
”ordskiftet om att utvälja ledare”. Själva ordet ”ledare” förekommer enbart i en mer bokstavlig betydelse
av en blind ledare som leder en annan blind ner i en grop (Matt 15:14). Även om den liknelsen ibland kan
tyckas passande under valkampanjer så kanske en annan översättare hade föredragit ”konungar” (Matt
10:18) eller ”härskare” (Luk 22:25).

Slutresultatet blir som följer, och jag överlåter till läsaren att bedöma hur väl det förmedlar betydelsen
i originalmeningen:

De nyligen förgångna åren har vi ständigt hört tal om att väder förändras, i ordskiftet om att
utvälja ledare över nordens länder.

För att återknyta till frågan om vilken storlek på träningsmaterial som krävs, kan vi studera kolumnen
Källa i Tabell 1. Större delen av materialet förkommer redan i den första boken, Matteusevangeliet
(Matt), och nästan allt i något av de fem första böckerna (Matt, Mark, Luk, Joh, Apg) som tillsammans
utgör omkring 100 000 ord i den här översättningen. Som jämförelse är det bara 0,2% av textmängden i
Europarl-korpusen, vilken i sig får räknas som en parallellkorpus av medelstorlek med nutida mått mätt.

3 Slutsats

Även en relativt kort text innehåller tillräckligt stor vokabulär och språkliga konstruktioner för att, med
viss parafrasering, uttrycka meningar från en helt annan tid och domän. Det innebär alltså inga hinder
i princip mot att konstruera ett verktyg för maskinöversättning till de omkring 2000 språk som Nya
Testamentet finns översatt till. Vi har här antagit tillgång till en komplett och korrekt lingvistisk analys
av parallelltexten på målspråket, och nästa steg vore att utforska i vilken utsträckning det går att uppnå i
praktiken. Allt som behövs är en lingvist med mycket tid.

173



174



Acknowledgments

We are grateful to all the authors of the volume who took time to sign the best type of congratulation cards
to Lars – in the form of the articles. Special thanks go to Gerlof Bouma for all his help with preparing
this festschrift for publication, and to all people who helped us translate the phrase “Live and learn”
into their languages. Thanks to Karin Wenzelberg who has approached the task of creating the cover
with professional creativity. We would also like to express appreciation for Shalom Lappin and Bernard
Comrie for their help with earlier versions of the manuscript template.

The work has been supported by Nationella språkbanken and HUMINFRA, both funded by the
Swedish Research Council (contracts 2017-00626 and 2021-00176). This funding allowed us to perform
part of the work on the volume during office hours. Finally, we thank our families who had to tolerate
our absence in the evenings and weekends in connection to the “secret work” on the Festschrift.

We did our best to reach out to as many of Lars’ colleagues and friends as possible (and as secretly
from Lars as possible), but his network is as endless as his research interests, and we deeply apologize
for not being able to include everyone.



GU-ISS, Forskningsrapporter från Institutionen för svenska, flerspråkighet och 
språkteknologi, är en oregelbundet utkommande serie, som i enkel form möjlig-
gör spridning av institutionens skriftliga produktion. Det främsta syftet med se-
rien är att fungera som en kanal för preliminära texter som kan bearbetas vidare 
för en slutgiltig publicering. Varje enskild författare ansvarar för sitt bidrag.

GU-ISS, Research reports from the Department of Swedish, Multilingualism, 
Language Technology is an irregular report series intended as a rapid prelimina-
ry publication forum for research results which may later be published in fuller 
form elsewhere. The sole responsibility for the content and form of each text 
rests with its author.


	Tom sida



