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Historically verified distribution
of the Saami languages:
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Research areas

Publications Giellatekno combines cutting-edge linguistic and computational research into the analysis of Saami and other
Projects morphologically-rich languages, with the development of practical applications. We focus on deep linguistic modeling and on
Technical highly efficient and robust computational analysis with a wide empirical coverage.

resources
These applications form the basis of our support of the Saami communities with current language tools. In 2012, we were,

together with the the Divvun-group. awarded with the Gollegiella prize = recognizing this work. Our practical goal is to support
the teaching, learning and use of the Saami languages and to make current language technology accessible.

Internal

We also extend our activities to other under-resourced languages, particularly Circumpolar and Uralic languages. Our analyses
and tools are designed to make it easier for other minority language societies to develop the language technology constituting a
prerequisite for a language to survive in modern society.

e Dictionaries =

» Saami language resources
o Other language resources

Copyright © 2005-2014 The University of Tromsg. Last Published: 06/06/2016 17:18:57
Send feedback about the website to: glellatekno@uit.no




00O /s iorsaami languages x \+
€ ) (O | giellatekno.uit.no/smilang.eng.htmi c Q Search w B 3y A S

(] Most Visited ~ @ itwéwina @) Guusaaw - RDVRinSilverlight4 [T] SMS Intranet =~ Connecting...
UIT, The arctic university of Norway > Giellatekno >

S 3 . S
%ﬁ Gicllatekno
by
Ruoktu/Home ~ Divwun  Dicts  oahpa.no Samiske spr3k - Saami Languages Andre spr3k - Other Langu Search the site with google Search
Last Published: 06/06/2016 17:19:06

~ Saami languages

8
North Saami Tools for Saami languages

Lule Saami
Pite Saami
South Saami
Skolt Saami

Inari Saami FinUgRevita is making an investigation of our language programs. Help us by filling in
Kildin Saami their questionnaire:

Ter Saami SAAMI SURVEY 8 inengiion
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» Uralic languages

S | Our resources according to language

Our resources according to type

« Language learning Oahpa giela - interactive Saami course =, OAHPA! language learning =, VISL grammar
learning =, North Saami grammar =:in English, and South Saami grammar =, in Norwegian.

« Translation: North Saami - Norwegian Machine Translation = and Translation Memory.
« Text-to-speech: North Saami texi-to-speech =
« Dictionaries: Several languages =, Geo, Saami placenames

« Saami on the computer and smartphone: Divvun proofing tools =, Keyboard, HTML-entities, Program
installation and Saami letters =.

« For linguists: Linguistic research, Wordlists, Saami interactive corpus =, Johan Turi: Muitalus sdmiid birra and
Our source files =.
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21st century tools for
indigenous languages:

2013-2016

#Sticky  w Uncategorized

Using Plains Cree as the spearhead language, this
project will produce tools such as spell-checkers, lan-
guage teaching and learning software, and text-to-
speech synthesizers.

These technologies are available for world’s majority languages (e.g. English), but have so

been created for only a few minority languages. In providing minority language speak
with these applications the project aims

to facilitate the use of minority languages in all
spheres of life by community members.

WWW: altlab.artsrn.ualberta.ca



Basic Language Resource Kits for
Endangered Languages — EL-BLARK

* Indigenizing the technological resource questions
(Arppe et al. 2016):

1) What types of relevant linguistic data resources are

2)

likely to be available as a result of field/community
linguists” work?

What human language technology applications may
be of most practical value in supporting the
continued use and revitalization of these languages
within their communities?

Together, (1) and (2) again determine the possible
and necessary technological module components



Reasonably expectable data resources

1) descriptions of morphology and syntax

— basic sketches 2 comprehensive detailed grammars with explicit
descriptions of inflectional paradigms and syntactic constructions

2) bilingual lexical descriptions
— translations to a majority language

— basic word lists = full-scale comprehensive lexical databases
(information on paradigm class and semantic restrictions)

3) narrative text collections
— in either printed or electronic format
— with or without accompanying spoken recordings

4) recordings of spoken language

— carefully pronounced individual words and sentences = multi-
participant native speaker discourse, and narratives of various types

— at best, may be annotated



Practical, useful applications: I-DICT

Intelligent, web-accessible dictionaries (I-DICT)

— lexical databases + computational morphological
analysers and generators

computer-aided language learning (CALL)
applications

— exercises with morphological alternations in context
(intelligent CALL, or ICALL)

writers’ tools
— spell-checkers + grammar-checkers

speech synthesis



ALTLab — languages

Dene

— Tsuut’ina

Algonquian

— Plains Cree, Northern East Cree, Odawa (Ojibwe)

lroquoian
— Cherokee

Others/Isolates
— Northern Haida



Computational tools for Dene
languages

* Applying existing infrastructure to Dene
languages requires adaptation—especially for
modelling Dene verbs:

— Overall structure, with outer (disjunct), inner

(conjunct), and stem ‘zones’ of verb (cf. Kari 1989)
not computationally difficult to model

— More challenging: extensive morphological fusion

in subject-aspect inflection immediately preceding
the stem (cf. K. Rice 2005: 404—-407)



Templatic morphology

“they’re swimming” (PROGRESSIVE)

Tsuut'ina; Cook (1984: 278-281)



Templatic morphology
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Templatic morphology

{ gamit }

“they’re swimming” (PROGRESSIVE)

1 ABSTRACT gl- yl- mit

PARTS they he,she,it:PROG Swim:PROG



Templatic morphology

v

gamit

“they’re swimming” (PROGRESSIVE)

ABSTRACT gl- yl- mﬂ'
PARTS they he,she,it:PROG Swim:PROG
ABSTRACT 1. gi- yi- mit — gi- &- mit (yi-Augmentation)

RULES 2. gi- &- mit — gamit (-Deletion)



Templatic morphology

gamit

“they’re swimming” (PROGRESSIVE)

ABSTRACT gl- yl- mit

PARTS they he,she,it:PROG swim:PROG

ABSTRACT 1. gi- yi- mit — gi- &- mit (yi-Augmentation)
RULES 2. gi- &- mit — gamit (-Deletion)
ACTUAL gémﬂ'

WORDS

“they’re swimming”



The conjugation-primary aspect-subject
portion of the verb combines in ways that are
not always predictable

K. Rice (2001)



The conjugation-primary aspect-subject
portion of the verb combines in ways that are
not always predictable. [...] The non-systematic
combinations of conjugation- primary aspect-
subject suggest that in at least some cases
this stretch of the verb should be treated as
a single unit, or portmanteau morph, with
complex meaning.

K. Rice (2001)



Paradigmatic approaches

* From a computational perspective, simpler to
treat inner inflection as pre-composed
‘chunks’ (portmanteaux):

— Significantly reduces morphophonemics—only

junctures between zones of the verb generally
need to be modelled

— Precedents: Young & Morgan (1987), Faltz (1998),
McDonough (2000) for Navajo; Leer (1999, inter
alia) for comparative Na-Dene; etc.



Paradigmatic Approach
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“they’re swimming” (PROGRESSIVE)

yi-Progressive (no other prefixes)

1S yismit “I'm swimming”

2s  yimit “you’re swimming”

3s yamit “he/shel/it is swimming”
1P yaamit “‘we’re swimming”

2P  yasmit “you guys are swimming”
3P gamit “they’re swimming”

4 ts’amit “someone’s swimming”

Tsuut’ina



Paradigmatic Approach
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“they’re swimming” (PROGRESSIVE)

ogressive (no other prefixes)

1S yis- it “I'm swimming”

2S  yi- it “you're swimming”

3S ya- it  “he/she/itis swimming”

1P yaé- it “we're swimming”

2P yas- it “you guys are swimming’

3P ga- it "theyre swimming”

4  ts’a- nit  “someone’s swimming”

Tsuut’ina



Table 7: yi- Progressive verbs

2p yastt'at
3p gaatt'at
4 ts'aatt’at

2p didiyastt4t
3p gididaaty'at

4 ts'ididaatt’at

No prefix “ Inner prefix Outer prefix
“Be swimming” (PROG): e laughing” (PROG): “Be becoming like that” (PROG):
1s yismit diyisdluw 1s xayisnat
2s yimit diyidluw 2s xayinat
F | 3s yimit dadluw 3s xayinat
& | 1p yaamit diyaadluw 1p xayaanat
2p yasmit diyasdluw 2p xayasnat
3p gamit gidadluw 3p xaganat
4 ts’amit ts'idadluw 4 xats'anat
o , _“Be almost swallowing 0” (PROG): “Be taming, training 0” (PROG):
1s yiswush 1s diyisnit 1s ayisdit
. 2s yiswush 2s diyisnit 2s ayisdit
< | 3s O yaswush (Oyiswush?) 3s O dasnit 3s O ayisdit
S| 1p yaawush 1p diyaanit 1p ayaadit
2p yaswush 2p diyasnit 2p dyasdit
3p O gaswush 3p O gidasnit 3p O agasdit
4 ts’aswush 4 ts'idasnit 4 ats'asdit
“Be running along” (PROG): “Be starting to run along” (PROG): “Be running along home” (PROG):
1s yistt'at 1s didiyistt'at 1s nayistt'at
L |28 yiitt'at 2s didiyiitt'at 2s nayiitt’at
é 3s yiitt'at 3s didaatt'at 3s ndyiitt’at
S| 1p yaatt'at 1p didiyaatt'at 1p nayaatl'at

2p nayastt’at
3p nagaatt'at
4 nats’aatt'at




Computational model

* Finite-State Transducers: FST (e.g. Beesley &
Karttunen 2003, Huldén 2009, Lindén et al. 2011)

— Advantages — well-known computational beasts

fast and efficient
calculus exists for powerful manipulations

allow rule-based definition of paradigms for various verb
types (however one wants to define these)

portability to different operating systems and platforms

easy integratability with other applications (e.g. as spell-
checking modules in word-processors)

— Disadvantages

only as good as the available linguistic descriptions
too powerful?

— do all paradigm forms make (equally) sense for all individual verbs
within a paradigm type?

— this is problem with any rule-based system



Structuring the Dene verb

e |exical meaning can be expressed either in single stems, or
through fixed, (semi-)arbitrary collocations of prefixes and
stems

* however, for each “meaning” the location(s) of these
lexical prefixes are known — three locations/boundaries:

N u

— “inner”, “middle”, “outer”

 Grammatical information on subject, object, etc., indicated
by morphemes interspersed within the lexical elements,
though at known locations

”n  u

— “inner”, “middle”, “outer”

- two tiers
— lexical & inflectional



Inflectional tier

* inner prefixes

— portmanteau subject person-number-aspect
forms

* “middle” prefixes

— direct object markers

— third person plural/fourth person subject prefixes
(“outer” subjects)

e outer prefixes
— distributive plural marker da-



Lexical tier

|_|_| _tsiy “cry’

— No lexical prefixes

| | _di_tt'ah ‘run’

— (only) one lexical prefix —di- in the inner position

| gu | nah ‘“talk’

— (only) one lexical prefix -gu- in the middle position
ts’a | | zid ‘wake up’

— (only) one lexical prefix ts'd- in the outer position
tsi_ | di_tt'a ‘run-away’

— two lexical prefixes in the outer and inner positions
na_gu di ttod ‘jump down’

— three lexical prefixes in all three positions

— Vertical lines denote “empty” lexical prefix “slots”/“boundaries”
— Underscores denote inflectional prefix chunk “slots”



i:
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Inflectional tier — “inner” prefixes

* In Dene languages, the inflection that appears in the pre-stem
syllable is often analyzed as being morphologically complex,
typically representing a combination of 4-6 distinct morphemes.

* In this model, this pre-stem inflection is not fully decomposed into
its component morphological parts, but rather treated as forming
several distinct sets of portmanteau inflectional markers = “inner’

prefixes

* Each portmanteau inflectional marker in these paradigms
aggregates several pieces of information:

)

— Subject person and number (1-3 persons singular, 1-2 persons plural)

— Aspect and mode;

— Conjugation class (i.e., si-, ni-, yi-, or none, representing one of the
historical Dene aspect/conjugation class markers)

— Voice/valence (i.e., the historical voice/valence markers or "classifiers"
that fuse phonologically with the preceding prefixes)



Stem alternations = aspect

itsiy = tsiy INTR-O-IPFV
itsiy =2 tsay INTR-yi-y-PFV
itsiy =2 tsit INTR-yi-PROG

itsiy 2 nd_| _| _chish INTR-O-IPFV

stem alternations/aspect associated with a particular
set of morpheme chunks in the various slots — for itsiy
‘cry’ the following ones:

— O-Imperfective
— yi-y-Perfective
— yiI-Progressive



LEXICON Verbstems FST-internal notation for lexical prefixes, inflectional prefix
positions, and inflectional morpheme chunk “classes”

itsiy[cry]:tsiy
itsiy[cry]:tsay
itsiy[cry]:tsit
itsiy[cry]:nd=chish

ts'azid[wake-up]:ts'a=zid
ts'azid[wake-up]:ts'a=zid
ts'azid[wake-up]:ts'a=zit
ts'azid[wake-up]:ts'ana=zhiizh

nagudiittod[jump-down]:na=gu_di.ttod
nagudiittod[jump-down]:na=gu_di.ttot
nagudiittod[jump-down]:na=gu_di.tfit

INTR-0-IPFV; ! (IPFV; O-IPFV)
INTR-yi-y-PEV; ! (PEV; yi-PFV-yi)
INTR-yi-PROG; ! (PROG; yi-PROG)
INTR-0-IPFV; ! (REP; O-IPFV)

INTR-ni-IPFV; ! (IPFV; ni-IPEV)
INTR-ni-PEV; ! (PEV; ni-PFV)
INTR-yi-PROG; ! (PROG; yi-PROG) CHECK
INTR-ni-IPFV; ! (REP; ni-IPEV)

INTR-0i-IPFV; ! (IPEV; 0i-IPFV)
INTR-sii-PFV; ! (PFV; sii-PFV)
INTR-yii-PROG; ! (PROG; yii-PROG)

nagudiittod[jump-down]:nana=gu_di.ttiizh INTR-0i-IPFV; ! (REP; Oi-IPFV)
nagudiittod[jump-down]:ninda=gu_di.ttiizh INTR-0i-IPFV; ! (REP; Oi-IPFV)

tsidiitt'a[run-away]:tsi=di.tt'a
tsidiitt'a[run-away]:tsi=di.tt'o
tsidiitt'a[run-away]:tsi=di.tt'at
tsidiitt'a[run-away]:natsi=di.tt'ash
tsidiitt'a[run-away]:tsi=di.tl'o

INTR-0i-IPEV; ! (IPEV; 0i-IPFV)
INTR-sii-PFV; ! (PFV; sii-PFV)
INTR-yii-PROG; ! (PROG; yii-PROG)
INTR-0i-IPEV; ! (REP; 0i-IPFV)
INTR-yii-POT; ! (POT; yii-POT)



Dene/Tsuut’ina FST structure —

lexical tler

Outer | Outer Middle |  Middle Inner | Inner | Stem
Lexical Inﬂectlonal Lexical Inﬂec‘uonal Lexical Inflectional '

prefix Fﬂ | Prefix Preﬁx | Prefix | Prefix :

0 ? 0 | |0 5 | tsiy

0 5 | | tsay

0 | tsit
na—> | €chish
ts’a—> <zid
ts’a—> <zid
ts’a—> &7zl
tsana—> & zhiizh
na-> | gu> | di=> &ttod
na-> ? | &tiat
na—> & thit
nana—> <ttiizh
nina—> < ttiizh




Dene/Tsuut’ina FST structure —
|nﬂechonalher

. Outer
. Lexical

éts’é%
tsdo>
Etsanaé

Outer
Inflectional

I\/Ilddle
- Lexical

Middle
Inflectional

3PI

DIRECT
OBIJECT

Inner | Inner Stem
Lexical - | Inflectional
Prefix | Prefix
. T g
| 1Sg tsay
2Sg tsit
3Sg - &chish
AP
2P| - &zid
- &zid
ASPECT &l
Imperfective | &zhiizh
G | -Perfective. ... '.'.;'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'f_'f.'.f.'.'.
di=> Progressive - &ttod
Repetitive & that
&t
CONJ-CLASS - & tiiizh
R T Y CLASSIFIERS | <tfiizh




Dene/Tsuut’ina FST structure —

. Outer
. Lexical

éts’é%
tsdo>
Etsanaé

Outer
Inflectional

|nﬂechonalher

I\/Ilddle
- Lexical

Middle
Inflectional

glnner |
. Lexical :

Inner
Inflectional

O-lpfv-no
O-lpfv-inner
O-lpfv-outer
Os-lpfv-no

| Os-lpfv-inner....| .

Os-Ipfv-outer
Oi-Ipfv-no

Oi-lpfv-inner
Oi-lpfv-outer

yi-y-Pfv-no
yi-y-Pfv-inner
yi-y-Pfv-outer

<zl

&t



Dene/Tsuut’ina FST structure —

mﬂectlonal w4 IeX|caI tier

Outer
. Lexical

ééts’é%
tsd>
Eitsanaé

Outer
Inflectional

I\/Ilddle
- Lexical

Middle
Inflectional

;Inner :
 Lexical

: ..05=|.p.fv=i.n.n.e.r..... '

Os-lpfv-outer
Oi-Ipfv-no

Oi-lpfv-inner
Oi-lpfv-outer,

yi-y-Pfv-no
yi-y-Pfv-inner
yi-y-Pfv-outer

Inner Stem
Inflectional

Prefix [
O-lpfv-no tsiy:0-lpfv
O-Ipfv-inne‘\ ,tséy:yi-y-va
O-lpfv-outer tsit:yi-Prog
Os-lpfv-no chish:0-lpfv

& zid:ni-Ipfv
<zid:ni-Pfv

< zil:yii-Prog

& zhiizh:ni-lpfv

<ttod:Oi-lpfv
<ttat:sii-Pfv
<-ttit:yii-Prog
<thiizh:0i-Rep

<thiizh:0i-REp




Dene/Tsuut’ina FST structure —
inflectional <> lexical tier: tsiy ‘cry’

g

Outer
Lexical

Outer
Inflectional

5 Mlddle
Lexical

Middle
Inflectional

EInner :
Lexical

Inner
Inflectional

3Sg:i
1Pl:isaa
1Pl:isii

Stem

tsay yi-y-Pfv
tsit:yi-Prog
<chish:0-Rep




Dene/Tsuut’ina FST structure —
inflectional <> lexical tier: tsiy ‘cry’

Outer
Lexical
prefix

Outer
Inflectional
prefix

5 Mlddle
Lexical

Middle
Inflectional
Prefix

EInner :
Lexical

Inner
Inflectional
Prefix
Pfv-yi-y-nopref

Stem

t5|y 0- Ipfv

| tsﬂ yi- Prog

<chish:0-Rep

JL——




Dene/Tsuut’ina FST structure —
inflectional <> lexical tier: tsiy ‘cry’

Outer
Lexical
prefix

Outer
Inflectional
prefix

5 Mlddle
Lexical
Prefix

Middle
Inflectional
Prefix

iInner :
Lexical
Prefix

Inner
Inflectional
Prefix
Prog-yi-nopreﬁx

Stem

tsiy:0-Ipfv
tsay y| y-Pfv




Dene/Tsuut’ina FST structure —
inflectional <> lexical tier: tsiy ‘cry’

Outer
Lexical
prefix

Outer
Inflectional
prefix

5 Mlddle
Lexical
Prefix

Middle
Inflectional
Prefix

iInner :
Lexical
Prefix

Inner
Inflectional
Prefix
Prog-yi-outer
1Sg:s

1Pl:saa
1PI:sii

Stem

tsiy:0-Ipfv
tsay:yi-y-Pfv
tsi’f yi Prog




inflectional €<= lexical tier:
nagud ittod ‘jJump-down’

—_———

Outer
Lexical

Outer
Inflectional

- Middle
Lexical

Middle
Inflectional

5Inner
Lexical |

§ Inner

Inflectional

< th’r.yu Prog
<thiizh:0i-Rep
<ttiizh:0i-Rep




inflectional €<= lexical tier:
nagud ittod ‘jJump-down’

g

Outer
Lexical
prefix

Outer
Inflectional
prefix

Prefix

Middle
~Lexical

Middle
Inflectional
Prefix

5Inner
Lexical |
Preﬁx

§ Inner

Inflectional

| sii-Pfv-inner___
| 2Sg:isii
| 3sg:is
| 1Pl:isaa
| 1PLisii
2Pl:isas

Stem

< ttod:0i-lpfv

< ttitwyii-Prog
<thiizh:0i-Rep
<ttiizh:0i-Rep




inflectional €<= lexical tier

nagud ittod ‘jJump-down’

-

Outer
Lexical

prefix
na%

Outer
Inflectional
prefix

Middle
Lexical
Prefix
gu—>

T ——-—

Middle
Inflectional
Prefix

5Inner § Inner
Lexical | Inflectional
Prefix | Prefix
di=> | yii-Prog-inner
| di>  [1Sgyis
di=> 2Sg:yii
- di>  [3Sg:aa
di-> 1Pl:yaa
1Pl:yii
| 2Plkvas
3Pl:aa
4Sg:aa

Stem

< ttod:0i-lpfv
< ttot:sii-Pfv

<thiizh:0i-Rep
<ttiizh:0i-Rep




inflectional €<= lexical tier:
nagud ittod ‘jJump-down’

-

Outer
Lexical

prefix
na%

Outer
Inflectional
prefix

Middle
Lexical
Prefix
gu—>
gu—>

Middle
Inflectional
Prefix

5Inner
Lexical
 Prefix
di=>
dlé

e ———

§ Inner

Inflectional

Prefix
| Oi-lpfv-inner

Stem
< ttod:0i-lpfv
< ttot:sii-Pfv
< tlityii-Prog |
<tliizh:0i-Rep |




inflectional €<= lexical tier:
nagud ittod ‘| jump- -down’

—_—-

Outer
Lexical
prefix
na->
na->
na->

Outer
Inflectional
prefix

Middle
Lexical
Prefix
. gu->
gu~>
gu>

Middle
Inflectional
Prefix

gInner _
Lexical
Prefix
di>
dlé

e —————

Inner
Inflectional
Prefix
Oi-lpfv-inner
1Sg:is

2Sg:i

Stem

< ttod:0i-lpfv
< ttot:sii-Pfv

< ttitwyii-Prog
<thiizh:0i-Rep

)
=
=
=
=
o
o

o




Computational model = genuinely
useful language applications

* intelligent web-based dictionary: I-DICT

* intelligent computer-aided language learning:
ICALL

* spell-checking




Tsuut’ina — I-DICT
Search with inflected form

Gunaha' Home Click-in-text About Sources m:; i
Jlctionaries Tsuut’ina = English | (= Swap) Search string

Tsuut’ina = English a —
a

naguts'iddattit Search  Search texts
WRITTEN VARIANT
Previous:
aio aéié
' nagudiittod (V-I) naguts'idddttit
aio aeio < Vna|gu|dii|tlod +

S/he Jumps dOWﬂ Verb + Intransitive+

j } Progressive+ Fourth
English 2 Tsuut’ina Person Singular

Other dictionaries ICALS —
Lemma + POS code

+ English translation

Analysis of form
(with lexical structure
made explicit and
tags spelled out)

N.B. The above visualization is a mock-up of an actual I-DICT application yet under development



Tsuut’ina — [-DICT — paradigm
generation

Gunahy’ Home Click-in-text About Sources ;}}5 v
Dictionaries Tsuut'ina =2 English 1 (= swap)
. . a é 1 o6

Tsuut’ina = English

a  naguts'idaattit Search  Search texts

Previous:
aio aéid

" nagudiittod (V-I) naguts'idddttit
aio aeio

. < na|gu|dii|ttod +
S/he Jumps dOWﬂ Verb + Intransitive+

Progressive+ Fourth
Person Singular

orel Aspect/Person 1Sg 25g 3sg
Imperfective nagudisttod nagudiittod nagudiittod
Perfective nagudisisttot nagudisiittot nagudisttot
Progressive nagudiyisttit nagudiyiittit nagudaattit

N.B. The above visualization is a mock-up of an actual I-DICT application yet under development



Useful applications — spell-checking
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~ Uwat'iyi doo isina thk'az4 xani nazidi yi?in-1a. ’
Uwat'iyi yidisén-1a.
Yizisyi-la.
Wunit'osi tsidisti-gu nayinistin-la.
Uwat'iyi ndyis?0t-13,
Yimi its'ogut'odzi inidza ti mimit'é guts'i its'dOgumot-1a.
Uwat'iyi guk'a yiyinit-1a.
- Xanida isina dini dind 11 nats'idistt'o-1a.
Ta guka yinon-1a,
Tuchu gwéjag-la.
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Tsuut’ina — spell-checking
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Tsuut’ina — spell-checking
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Dini isina disay-1a.
Uwat'iyi dod isina thik'aza xani nazidi yi?in-1a. ?
~ Uwat'iyi yidison-1a.
Yizisyi-la.
Winit'6si tsidisti-gu nayinistin-1a.
Uwat'iyi ndyis?0t-13.
Yimi its'ogut'ddzi inidza ti mimit'é gats'i its'ogumot-1a.
Uwat'iyi guk'a yiyinit-1a.
: Xanida isina dini dina ii nats'idistt'o-1a.
Ta guka yindn-la.
Tachu gwajag-la.
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Tsuut’ina — spell-checking — typo correction

@ LibreOffice File Edit View Insert Format Styles Table Tools Window Help

Onespot_¢

. ®
=il R B =0 e g ) QeiBaal e ol lli

PreformanedTexE T. T | |TimesNew Romea 2 4 B 7 US A A L L

Uwat'iyi yidison-1a.

Yizisyi-la.

Wnit'0si tsidisti-gu nayinistin-la.

Uwat'iyi ndyis?0t-1a.

Typos: (1) missing tone marking: isina, doo; (2) wrong tone marking (U<U): Uwat’iyi;

(3) plain letter instead of diacritic one (I<%) : tlik'aza; (3) apostrophe for glottal stop ('<?): yi'yin-la



Tsuut’ina — spell-checking
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Tsuut’ina — spell-checking
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Set Language for Selection

Set Language for Paragraph 3 '} 1 h
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Xanida i1sina dini dina 11 nats'idistt'o-1a.



Tsuut’ina — spell-checking

@ LibreOffice File Edit View Insert Format Styles Table Tools Window Help In 3 C &
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Dini 1sina disay-la.
Uwat'ly1 doo isina tlik'aza xani nazidi y1'in-la,

Uwat'lty1 .
Yizisyi-li ionore

Ignore All

Wunit'os addato Dictionary n-lz‘l.

N peo e Spelling and Grammar...
UWa‘t ‘lyl‘ Always correct to > |, vy , . . . .
Yimi its'(@teConnciOptions 1mit'd guts'i its'ogumot-la.

Set Language for Selection I

Uwat' lyl Set Language for Paragraph I
Xanida isina dini dina ii nats'idistt'6-1a.



Tsuut’ina — spell-checking

@ LibreOffice File Edit View Insert Format Styles Table Tools Window Help n $3 (G &
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Dini isina disay-la.

Uwat'iyi yidison-1§ "
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Add to Dictionary

Wﬁnit'ési tSidiSti'g Spelling and Grammar...
Uwatviyi néyis?(‘)}_] Always correct to >

AutoCorrect Options...
Yimi its'0gut'0dzi 1 o ianguage or seiection~ » 11 1ts'OgUMOt-1a.
Set Language for Paragraph =

Uwat'ty1 guk'a y1yle.: -
Xanida i1sina dini dina 11 nats'idistt'o-1a.



Tsuut’ina — spell-checking
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- Other — Dene — languages?

All the software is open source
start-up work for other (Dene) languages?

computational modeling framework

— several days of collaboration by field linguists and computational linguists
full computational model for some language

— several months of work by a linguist
end-user-friendly applications per language

— several months of work by a linguist and a several weeks of work by a
programmer

BUT: all this builds upon decades of linguistic documentation by/with
Elders and other native speakers

AND: the tools benefit from continued improvement and fine-tuning



siyisgaas — kiitos
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