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Abstract

We have developed and evaluated a basic
rule-based South Sdmi grammar checker
for two frequent error types that are caused
by and causing language change and a
loss of the language’s morphological rich-
ness. These error types regard adjective
forms (confusion of attributive and pred-
icative forms) and the negation paradigm,
especially for past tense forms. Our
work includes a classification of adjec-
tive paradigms, manual error mark-up in
an evaluation corpus, and a tool for au-
tomatic error detection/correction. While
we achieve decent results for adjective er-
ror correction, negation error correction
still needs more work with regard to er-
ror classification and identifying syntactic
context. There is a lot of potential for im-
provement of the tool as grammatical in-
sights and rule-writing go hand in hand.
The grammar checker for adjective error
correction will be released May 2023 and
will be freely available for download.

1 Introduction

South Sami is in a critical situation that requires
concrete measures so that morphological richness
is taught to the next generation and does not get
lost. In this article we will focus on grammar tool,
which will support South Sdmi writers in their
grammatical choices when other help is not avail-
able.

We focus on two very frequent grammatical
error types of morphological forms that the lan-
guage community wishes to preserve. Those in-
clude adjective inflection and inflection of verbal
periphrastic negation. An investigation in 2018
(Kappfjell and Trosterud, forthcoming) showed
tendencies of adjective classes being reduced from

Anonymouser Author
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email@domain

four to two classes, and negation in South Sami
has been covered by Blokland and Inaba (2015).

The school system does not provide sufficient
language support for South Sami. Students only
have a few hours a week to learn. The teachers
of South Sami then have to select what they teach,
which are typically the topics that are satisfacto-
rily described in the grammar books. Both the ad-
jective and negation paradigms are described, but
not in all their detail and with regard to the varia-
tions in the spoken language. Making a grammar
checker that focuses on these neglected grammati-
cal topics has the purpose of improving grammat-
ical knowledge in these areas.

Regression testing shows that error correction
for both negation and adjective forms look promis-
ing with precions of up to 80% when starting our
work.

2 Background

2.1 Language situation

According to Blokland and Hasselblatt (2003,
p.110), there are about 2,000 ethnic South Sami,
of which approximately 300-500 are South Sami
speakers. There are two major varieties in South
Sami: northern (or Asele) South Sami and South
(or Jamtland) South Sdami (Sammallahti, 1998,
p.24), but the differences between the two are mi-
nor, and limited mostly to phonetics and morphol-
ogy. South Sdmi has a written standard, in which
literature (especially children’s literature) is pub-
lished, it is also used to some extent on the In-
ternet. South Sdmi is an official language in the
municipality of Hattfjelldal (South Sami: Aar-
borte) in Nordland, Snésa, (South Sdmi: Sndase)
and Rgrvik (South Sami: Raarvihke) in Nord
Trgndelag and Rgros (South sdmi: Plaassja) in
Trgndelag, four commiunities and a recognized
(historical) minority language in Sweden. There
are some minor differences between the orthogra-
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phies used in Sweden and Norway-

There is a lack of standardization and clarifica-
tion regarding variants, for example, the language
at the system level is undergoing change and sim-
plification, for example, in the field of adjectives
and negation (which this article deals with) there
are system changes among South Sdmi writers.
The program will help the writers with correct
word forms but also how they behave in sentences.

2.2 Technical background

The technological implementation of the grammar
checker is based on rule-based natural language
processing: finite-state automata for morphologi-
cal analysis (Beesley and Karttunen, 2003; Lindén
et al., 2013) and constraint grammar (Karlsson,
1990b; Didriksen, 2010) for syntactic and seman-
tic as well as other sentence-level processing. The
South Sami tools are publicly available! It is part
of a multilingual infrastructure (url removed for
anonymity) which includes 130 languages.

The grammar checker is built on a pipeline of
modules: we process the input text with morpho-
logical analysers and tokenisers to get annotated
texts, then disambiguate and then apply grammar
rules on the disambiguated sentences.

The grammar checker takes input from the
finite-state transducer (F'ST) to a number of other
modules, the core of which are several Constraint
Grammar modules for tokenisation disambigua-
tion, morpho-syntactic disambiguation and a mod-
ule for error detection and correction. The full
modular structure is described in (removed for
anonymity). We are using finite-state morphol-
ogy (Beesley and Karttunen, 2003) to model word
formation processes. The technology behind the
FSTs is described in Pirinen (2014). Constraint
Grammar is a rule-based formalism for writing
disambiguation and syntactic annotation gram-
mars (Karlsson, 1990a; Karlsson et al., 1995). In
our work, we use the free open source imple-
mentation VISLCG-3 (Bick and Didriksen, 2015).
All using the GiellaLT infrastructure (Moshagen
et al., 2013).

2.3 Motivation

A recent survey shows that language technology
is used to a far greater extent by minority lan-
guages and indigenous languages than by state-
bearing majority languages such as Norwegian.

"url removed for anonymity

(Trosterud, 2019) The size of the language com-
munity also plays a role: South Sdmi use language
technology aids to a far greater extent than North-
ern Sdmi. Language technology tools are therefore
central to the revitalization of South Sdmi, and our
goal is to be able to provide good tools to the South
Séami language community. South Sdmi school
children of the 80es who were taught by Anna Ja-
cobsen, had a strong grammarian with clear expec-
tations of how correct language should be as guid-
ance. When language experts from the past gener-
ation pass away, the bearers of this knowledge dis-
appear. In a reality where South Sdmi is not used
as frequently in daily life as it used to, we need
other tools to ensure that feedback for correct and
incorrect language is available. Otherwise, there
is a lot of insecurity about it and instead of using
the language, people keep quiet and do not dare to
write.

3 The South Sami grammar checker

3.1 Negation errors

Standard negation in South Sdmi utilizes a neg-
ative auxiliary and a connegative form of the
lexical verb. The basic paradigm usually pre-
sented in grammars, cf. (Bergsland, 1946, pp.169—
170), (Hasselbrink, 1981-1985, p.145), (Henrik
and Mattsson, 2012, p.38), is one where the neg-
ative auxiliary has two moods (indicative and
imperative) and two simple tenses (present and
preterite) The connegative form ends in -h and is
homonymous with the second person singular of
the imperative. Depending on inflection type, it
may also be identical to the second person singular
or the third person plural of the present indicative.
(Blokland and Inaba, 2015)

But according to Blokland and Inaba (2015),
there are several tendencies towards different in-
flectional patterns for negation.

One error type regards the negation verb itself.
In past tense it should be in congruence with the
subsequent past tense connegative form. In ex-
ample (1), the form ean (1.Du) should actually be
eakan (3.Du) as in ex. (2) as the connegative form
ligan is a third person dual.

(1) *Ean ligan dah gaetesne,
NEG.1DU be.PAST.3DU this home.INE.SG
mohte hehtjosne  vaeresne.
this  cabin.INE.SG mountain.INE.SG
“They were not at home, but in the cabin in

the mountain’
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2) Eakan ligan dah gaetesne, mohte
hehtjosne vaeresne.
NEG.3DU be.PAST.3DU this home.INE.SG
this cabin.INE.SG mountain.INE.SG
‘They were not at home, but in the cabin
in the mountain’

ADD (&msyn—-ConNegPrt—-congruence)
TARGET (Prt ConNeg) + $$SG-PERS IF
(-1 ("1ij" Prs Neg) - $$SG-PERS) ;

A second typical error is the the use of the third
person singular form of the negation verb as a de-
fault, as in example (3). Here the first person dual
form of the connegative form limen shows the ac-
tual person and number of the verb phrase, and the
the negation verb should agreer with it.

3) Ij limen mannoeh
NEG.3SG be.CONNEG.PAST.1DU there
desnie.

‘We were not there.

ADD (&msyn-Neg-VFinitt-ConNegq)
TARGET (Ind Prs) + $SALL-PERS
OR (Ind Prt) + $S$SALL-PERS

(=1 ("ij"™ Prs Neg) + S$SALL-PERS)
(NEGATE 0 ConNeg) ;

A third type changes a finite verb form to a
connegative verb form, cf. ex. (4). Here, edtji-
gan should be changed to edtjh, and subsequently
the tense of the negation verb eakan should be
changed to past tense as marked by the conneg-
ative, i.e. idtjigan.

(@) Mohte eakan edtjigan
But NEG.PRS.3DU shallPAST.3DU
juakadidh.
drink

‘But they shouldn’t drink.’

3.2 Adjective errors

South Sami grammars that write about the adjec-
tive system often state that the adjective paradigm
is unclear. In the dictionaries and in the text cor-
pora, there is a big variation.

According to earlier grammarians, two-syllable
adjectives usually have two forms in the positive,
one of them ending in a vowel and the other of
them ending in -s.

These two forms can be attributive or predica-
tive forms. Alternatively, there can be only one

form for both attributive and predicative. Ac-
cording to earlier grammarians, the comparative
forms are built on the predicative form. How-
ever, in today’s South Sdmi there are also compar-
atives built on attributive forms. Table 1 shows all
four attribute-predicative combinations are those
according to these grammars

Attributive Predicative
vowel (buerie) vowel (buerie)
vowel (skiemtje) | -s (skiemtjes)
-8 (vihkeles) vowel (vihkele)
-8 (bderies) -s (baeries)

Table 1: Possible combinations of adjective forms
in positive

In addition to that, some of the adjective forms
can also be adverbs. The predicative form vihkele
‘important’ for example is homonymous to the ad-
verbial form. Other adjectives have more part-of-
speech homonymies. buerie ‘good’ is for example
both attributive and predicative form of an adjec-
tive, but can at the same time also be a noun. The
form bdetije ‘coming’ is both an adjective, dever-
bal noun and a present participle of a verb.

Kappfjell and Trosterud (forthcoming) show
that text collections of modern South Sdmi ex-
hibit others tendencies on of adjectives inflection
than its mentioned on the earlier grammars. They
come to the conclusion that modern South Sami
shows the same system as before, but the attribute
is more frequent than a predicative: 60% vs. 30%.
The other tendency is that instead of four adjective
classes, there are only two of them where attribu-
tive and predicative are homonymous, either end-
ing in a vowel or in -s. The investigation shows,
that predicative and attribute forms are the same
in 98.4% of the cases. Only 8.7% of the adjec-
tive types display variation. This system appears
to be very stable and consistent. However, there is
a desire in the language community to revert the
system and go back to and teach morphological
richness to new generations.

We have to keep in mind that South Sdmi lan-
guage orthography was approved in 1978, and
there has been a careful revitalization at the Sdmi
schools in Snéasa and Hattfjelldal. There are ap-
proximately 500 speakers, but only 1/10 actually
write the language as well. South Sdmi training
has been deficient in that it has been cut short by
only a few hours, and the teachers have thus not
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been given the space they have needed to be able
to provide complete training in the most important
grammatical systems.

(&) Saemien kultuvre lea gdnkaladtje jih
Sami  culture is royal.PRED and
tjaebpies.
beautiful.PRED
‘The Sami culture is royal and beautiful.’

For a rule based grammar checker this means that
we need to distinguish between adjectives that
have one form for both attributive and predicative
forms and those that differ in their forms. We re-
solve this by adding an early rule to the syntactic
analyzer module preceding the grammar check-
ing rules. The rule below adds a secondary tag
< AttrPred> to each adjective with both an attribu-
tive (Attr) reading and a predicative reading in the
same cohort. Since this rule precedes all disam-
biguation rules, both readings are still available,
and the tag ensures that this information is kept
throughout the analysis.

SUBSTITUTE (A) (A <AttrPred>)
TARGET A
IF (0 Attr LINK O (A Nom));

The error detection rules are ADD-rules. They
add an error tag, here &msyn-adj-attr-pred to the
erroneous form in a syntactic context. There are
different syntactic contexts that require different
types of rules. The one below pays attention to a
nominative subject to its left and a possible copula
between the adjective and the copula. Since copu-
las can be dropped in South Sdmi, the subject can
be an important marker. In addition it excludes a
noun to its right.

ADD (&msyn-adj—-attr-pred)
TARGET (A Attr) IF

(=1 Nom

BARRIER (*) - REALCOPULAS - Ela)
(NEGATE 0 ATTR-PRED-A

OR A + Sg + Nom OR A-ATTR-ONLY)
(NOT 1 N) ;

The second context below is a visible copula
that can be either by itself or together with a nega-
tion verb. If the subject is dropped, the copula is
the decisive marker for predicative forms. Again
we do not want a noun to the right of the adjective.
This rule explicitly asks for an end of sentence af-
ter the adjective form.

ADD (&msyn-adj-attr-pred)

TARGET (A Attr) IF

(NEGATE 0 ATTR-PRED-A OR

A + Sg + Nom OR A-ATTR-ONLY)

(1 EOS)

(-1 (Neg Ind) OR

REALCOPULAS BARRIER NOT-ADV-PCLE) ;

The third case is a coordination context where
the predicative adjective is coordinated with an-
other predicative adjective, which shows that the
form should be predicative rather than attributive.

ADD (&msyn-adj-attr-pred)
TARGET (A Attr) IF

(-1 CC LINK %-1 Nom

BARRIER (%) - REALCOPULAS)
(NEGATE 0 ATTR-PRED-A

OR A + Sg + Nom OR A-ATTR-ONLY)
(NOT 1 N);

4 Evaluation

The evaluation is based on a part of SIKOR, the
South Sdmi free corpus containing administrative,
law, religious, non-fiction, fiction, and science
texts. The evaluation corpus and is marked up for
the following error types - spelling errors, morpho-
syntactic errors, syntactic errors, formatting er-
rors, real word errors, etc. It consists of a publicly
available corpus, FREECORPUS (34,512 words)
and a part that is restricted by copyright BOUND-
CORPUS (166,483 words). At this moment we
use only FREECORPUS as we still need to cor-
rect and improve mark-up. For the final version of
this paper we will include BOUNDCORPUS.

The results of the evaluation are shown in Table
2. The quality is measured using basic precision,

recall and f; scores, such that recall R = tpiﬁ’

.. t .
precision P = —2— and f; score as harmonic

tp+fp
mean of the two: F] = 2%, where ?,, is a count

of true positives, f, false positives, t,, true nega-
tives and f,, false negatives.

Adjective rules include attr>pred, pred>attr
and attr>adv. Negation rules include
finite>connegative, neg-present>neg-past.tense,
second-person-past-connegative >person-
agreeing-with-neg.

While precision for adjectives is decent ( 57%),
negation rules fail in this test. The corpus only has
11 negation errors altogether, which makes the re-
sults very unreliable. 84 adjective form errors, on
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the other hand, show that adjective errors are fre-
quent and their correction is relevant for the lan-
guage community. As a result of this evaluation,
only adjective rules are included in the first release
of the South Sdmi grammar checker. For the fi-
nal version of the paper, we plan to use the other
part of the corpus, BOUNDCORPUS, as well for
more testing material. It needs to be marked-up
for grammatical errors of the type we are inves-
tigating. Previous versions did not include certain
types of mark-up for the following reasons: 1) The
norm was not clear at that point of time. 2) Man-
ual mark-up is cumbersome, and not all error in-
stances are easy to detect.

Precision | Recall | Positives
Adjective 56.96% | 51.72% 84
rules
Negation 27.27% | 23.07% 11
rules

Table 2: Evaluation of the South Sdmi grammar
checker on FREECORPUS

When further investigating the reasons for the
shortcomings of our tool we found the following:
In ex. (6) attributive guelhties is erroneously cor-
rected to predicative guelhties. The reason for that
is that rules are missing a condition for possible
coordination. This can easily be specified and cor-
rected.

(6) Bovtside  leah  guelhties jih
reindeer.ILL be..3SG cool.ATTR and
gaaloes giesie hijven.
rainy.cool. ATTR summer is g00d.PRED
‘For the reindeer, a cool and rainy summer

is good.’

In ex. (7) even though the adjective aelhkie ‘sim-
ple’ preceeds a noun, it is not attributive. Instead,
it is part of an infinitve construction of the type
‘it is easy to do ...’. However, being an SOV
language, in South Sdmi the infinitive can be pre-

ceded by the object ditnie-laejkiem ‘tin wire’.

@) I leah aelhkie
be.3SG be.CONNEG easy.PRED
ditnie-laejkiem giesedh.
tin.wire.ACC  pull
‘it is not easy to pull a tin wire.’

This is a recurrent false positive type as can be
seen in ex. (8), where predicative vihkele is er-
roneously corrected to attributive vihkeles since it

is followed by a noun. However, this is an infini-
tive construction with an object before the infini-
tive just as in the previous example.

(8) lea vihkele saemiengielem
be.3SG important. PRED Sdmi language.acc
atnose bertedh bievnese- jih
use.ILL prepare information and
gaskesadteme teknologijesne
communication technology.ACC
‘it is important to prepare the Sami lan-

guage for use in information and commu-
nication technology’

Another false positive caused by homonymy
(adjective-verb) is the mark-up of the present par-
ticiple verb bdetije ‘coming’ as in ex. (9).

©)] bdetije saemien siebredahken
coming Sami.GEN society.GEN
diejveldimmine
discussion.INE
‘In future debates of the Sdmi society.’

All three syntactic contexts can easily be included
in error correction rules as exceptions.

As there are many (more) different types of
negation error types, negation rule shortcomings
are manyfold are the following. One issue,
negation rules have not been paying attention to
is homonymy between finite and a connegative
forms like /ij ‘s/he was’ in ex. (10). The gram-
mar checker tries to correct the form based on the
assumption that it is a finite form. However, a neg-
ative condition excluding possible connegatives,
should take care of this problem.

(10) Saemien siebredahken tseegkemisnie
Sdmi.GEN society.GEN building.INE,
ij lij gaajhkide
NEG.PAST.3SG be.PAST.CONNEG all.ILL
saemientjiertide seamma nuepie
Sémi.groups.ILL same  possibility
‘In building the Sdmi society, there were
not the same opportunities for all Sdmi

groups’

5 Conclusion

In this article we present the first South Sami
grammar checker for adjective error correction,
which is a very frequent error type due to lan-
guage change and simplification of morphologi-
cal richness. The loss of language arenas in a
bilingual society and insufficient grammar teach-
ing in schools have lead to a loss of the distinc-
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tion between attributive and predicative forms and
a simplification of the negation paradigm. The
grammar checker is therefore meant as a tool to
help language revitalization and support the wish
of the language community to re-establish tradi-
tional morphological paradigms and teach them to
future generations. While we get decent results
for adjective form correction (Precision of 56%),
which in addition are easy to improve in the future,
negation correction is more complex and has more
variants, which requires further testing. The gram-
mar checker will be released in May 2023 and will
be freely available for download to be used in text
processing like Microsoft Word and Google Docs.
Future plans include further the implementation
and release of more error correction of other fre-
quent error types, starting with the verbal negation
paradigm.
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