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Many shoulders to stand upon

Cree elders, instructors, language activists, and speakers
Alberta Elders’ Cree Dictionary
— Earle Waugh et al.
Maskwacis Cree dictionary
— Miyo Wahkohtowin Education
Cree words
— Arok Wolvengrey
Cree grammatical descriptions
— Jean Okimasis, H. Christoph Wolfart
Cree text collections
— H. Christoph Wolfart, Kevin Russell
— Patricia Demers, Naomi L. Mcllwraith, Dorothy Thunder
— Bloomfield
— Hopefully many more ...

Haida native speakers, elders and scholars

Giallatekno/Divvun (UiT) work on language technology for the Indigenous
Saami languages



Key themes

* Dating service for field linguists and
computational linguists = desiderata for
lexicographical documentation

* “Talking refrigerators” - language
technological low-hanging fruits



Key message to field linguists — how to
enable computational models?

e systematic, well-structured, and detailed
descriptions of words and their structure

— exhaustive descriptions of all word-class paradigm

types
— matched with comprehensive lexicon with
paradigm type specifications



Low-hanging fruit

* Toolkit for Indigenous languages
— Intelligent web-based dictionaries

* linking any inflected form with the appropriate dictionary entry +
generation of word paradigms - ease-of-use

— Spell-checker

» adherence with one or more existing orthographical conventions 2
production of good-quality texts

— Intelligent language training and education applications

* dynamic generation of large numbers of exercises based combing core
vocabulary with a substantially smaller set of exercise templates

— basic text-to-speech synthesizers
— linguistic analysis tools
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Similar language technological
tools for Indigenous languages?



Modeling word structure —
morphology
* English

— nouns: 4 forms
— verbs: 4-5 forms
— adjectives: 3 forms
* Morphological modeling for the 100k most
frequent/common words

— possible to list all forms
— 90k x4 + 6k x5 + 4k x 3 =360k + 30k + 12k = 402k



Cree word structure — verbs

nipaw ‘s/he sleeps’

ninipan ‘I sleep’

nikinipan ‘I slept

nikinipanan ‘we slept’

niwinipan ‘I will sleep’

nindhténipan ‘I want to sleep’

nikimacinipan ‘I started to sleep’
nikindhtémacinipan ‘I wanted to start to sleep’



Cree word structure — nouns

maskisin ‘shoe’

maskisina ‘shoes’

nimaskisin ‘my shoe’

kimaskisin ‘your (sg.) shoe’

omaskisin ‘his shoe’

nimaskisininana ‘our shoes’
kimaskisininawa ‘our and your shoes’

kimaskisiniwawa ‘your shoes’
omaskisiniwawa ‘their shoe’



How to deal with complex
morphology?



Finite state transducers — components

nicémisisindnak “surface” form
ni tém isis inan ak | 1 Affixation sequence
Pxlsg || atim+N+AN Dim Px1PI Pl rules (associated with
ni sisip @ @ D morphological features)
Pxapl sisip+N+AN Sg

t—=>c/_Dim 2. Morphophonological

= o/m—Dim rules

ni...inan

Px1Pl+....+Px1PI

3. Affix agreement rules
“filters”

atim+N+AN+Dim+PI+Px1PI

“deep/underlying” form



Finite state transducers — resultant

data structure
“character tree” with labled arches + states

nicémisisinanak

Px1PlI - .
atim+N+AN Dim
Px1Sg Px1PlI Pl

atim+N+AN+Dim+PI+Px1PI



Plains Cree — nominal morphotax

stem+NUM
stem+0OBV
stem+LOC

stem+DIM+NUM
stem+DIM+0OBV
stem+DIM+LOC

POSS+stem+(POSS)+NUM
POSS+stem+DIM+(POSS)+NUM
POSS+stem+DIM+(POSS)+0BV
POSS+stem+(POSS)+LOC
POSS+stem+DIM+(POSS)+LOC



Modeling affix and stem variation

* |n computational modeling, we are trying to
model the entire lexicon

* |dentifying the exhaustive set of all paradigm
types covering the entire lexicon is indispensable
— Specification of the full set of possible affix (sequence)

realizations and the associated morphological
features for each paradigm/stem type

— Classification of stems per each word class according
to paradigm types



Finite state transducers — word
paradigms and rules (Okimasis 2004)




Finite state transducers — word paradigms

Word forms

atim # “dog” — animate noun

atimwak

atimohk # really rare form

nitém

kitém

otéma # final a is because of obviative 3-on-3 marking
otémiyiwa # obviative possessor, always has -a suffix
nitéminan

kitéminaw

kitémiwaw

otémiwawa

otémyiwa

nitémak

kitémak

otéma

otémiyiwa

nitéminanak

kitéminawak

kitémiwawak

otémiwawa # final a is because of obviative 3-on-3 marking

otémiyiwa

acimosis

acimosisak

acimosisihk #rare form, but theoretically correct
nicémosis

kicémosis

océmosisa

nicémosisinan

kicémosisinaw

kicémosisiwaw

océmosisiwawa

Analyses

atim+N+AN+Sg
atim+N+AN+P|
atim+N+AN+Loc
atim+N+AN+Sg+Px1Sg
atim+N+AN+Sg+Px2Sg
atim+N+AN+Sg+Px3Sg+0bv
atim+N+AN+Sg+Px3iSg+Obv
atim+N+AN+Sg+Px1PI
atim+N+AN+Sg+Px12P|
atim+N+AN+Sg+Px2PI
atim+N+AN+Sg+Px3PI+Obv
atim+N+AN+Sg+Px3iP[+Obv
atim+N+AN+PI|+Px1Sg
atim+N+AN+PI|+Px2Sg
atim+N+AN+P|+Px3Sg+0Obv
atim+N+AN+PI+Px3iSg+Obv
atim+N+AN+PI+Px1PI
atim+N+AN+PI+Px12PI
atim+N+AN+PI+Px2PI
atim+N+AN+PI+Px3PI+Obv
atim+N+AN+PI+Px3iPl+Obv
atim+N+AN+Dim+Sg
atim+N+AN+Dim+P|
atim+N+AN+Dim+Loc
atim+N+AN+Dim+Sg+Px1Sg
atim+N+AN+Dim+Sg+Px2Sg
atim+N+AN+Dim+Sg+Px3Sg+0bv
atim+N+AN+Dim+Sg+Px1PI
atim+N+AN+Dim+Sg+Px12PI
atim+N+AN+Dim+Sg+Px2PI
atim+N+AN+Dim+Sg+Px3PI+Obv



The necessity of fieldwork?

Level of explicitness required for a computational model
beyond many grammatical descriptions

— Individual morphological phenomenon types (possession,
locative, plural, obviation) are typically individually explained,
but not all their possible combinations are necessarily covered

For a computational model, one needs the paradigms in full
— for all paradigm types

“missing” theoretically possible morphological forms
should be submitted to fluent native speaker scrutiny

— But considerable variety among native speaker specialists
regarding the acceptability of some non-core inflected forms

— Individual speakers have only partial experience of the full
possible extent of a language



The ideal solution?

* Exhaustive sets of full paradigms

e Corresponding sets of paradigm member
words

* But are these abstractions/generalizations
“creating” some individual forms which do not
in practice exist in the linguistic system?



Plains Cree



Nominal
Inanimate
morphotax —
affix/feature

undles
(Wolvengrey,

p.C.)

Draft - not for reprint

NI,

© 2014 Arok Wolvengrey

Consonant-Initial Regular NI Stem
example: ciman— “canoe, boat”

not for reprint - Draft

Prefix | NI; Stem | (<im) | Ending Word ! Translation
ciman canoe
1s ni— (—im) niciman my canoe
2s ki (—im) kictman ! your canoe
=] 1p| ni- (—im) —inan nicimaninan ! our canoe
EJ 21 ki— (—im) —inaw Kicimaninaw | our canoe
E 2p ki— (—im) —iwaw Kkictimaniwaw your canoe
3s 0— (—im) ociman his/her canoe
3p o— (—im) —iwaw ocimaniwaw | their canoe
4 o— (—im) —lyiw ocimaniyiw { another’s canoe
—a cimana canoes
1s ni— (—im) —a nicimana ! my canoes
2s ki— (—im) -a kicimana your canoes
= 1p ni— (—im) —indna [[ nicimaninana | our canoes
E 21 ki (—im) —inawa | kicimaninawa | our canoes
= 2p ki— (—im) —iwawa || kicimaniwawa your canoes
3s o— (—im) -a ocimana his/her canoes
3p o— (—im) —iwawa || ocimaniwawa | their canoes
4 o— (—im) —lyiwa ocTmaniyiwa another’s canoes
—ihk cimanihk | in the canoe(s)
1s | ni- (—im) | —ihk nicimanihk { in my canoe(s)
2s ki— (—im) —ihk Kkicimanihk in your canoe(s)
@ 1p ni— (—im) —inahk nicimaninahk in our canoe(s)
'*g 21 ki— (—im) —inahk Kicimaninahk in our canoe(s)
E 2p ki— (—im) —iwahk || kicimaniwahk in your canoe(s)
3s o— (—im) —ihk ocimanihk in his/her canoe(s)
3p o— (~im) —iwahk ocimaniwahk | in their canoe(s)
4| o (cim) | —iyihk || ocimaniyihk ‘c‘;s‘;:(‘:‘fr’s
dim I I | | | —is(is)* " cImanis small canoe

*The Diminutive derivation will also convert any /t/ present in the stem

(and usually the prefix as well) to [c] (i.e. /t/ > [c]).

All derived diminutive verbs become regular stems of the appropriate animacy.




NI,

Consonant-Initial Regular NI Stem
example: ciman— “canoe, boat”

Prefix | NI; Stem | (-im) | Ending Word Translation
ciman | canoe
1s ni— (—1im) niciman | my canoe
2s ki— (—im) kictman your canoe
= | 1p | n- (—im) —inan nicimaninan ' our canoe
Eo 21 ki (—im) —1inaw kicimaninaw our canoe
3 2p | ki- (—1im) —iwaw || Kicimaniwaw | your canoe
3s o— (—1m) ociman his/her canoe
3p 0— (—im) —iwaw ocimaniwaw their canoe
4 0— (—1im) —1ylw ocimaniyiw | another’s canoe
—a cimana | canoes
1s ni— (—im) —a nicimana my canoes
2s ki— (—im) —a kicimana ' your canoes
- 1p ni— (—im) —inana || nicimaninana our canoes
E 21 ki— (—im) —inawa || kKicimaninawa our canoes
=12p | ki (-im) | —iwawa [|kicimaniwawa | your canoes
3s 0— (—im) —a ocimana his/her canoes
3p 0— (—im) —iwawa ocimaniwawa | their canoes
4 0— (—1im) —lyiwa ocimaniyiwa another’s canoes
—1hk ctmanihk in the canoe(s)
1s | ni- (-im) | —ihk || nictmanihk " in my canoe(s)




Plains Cree nominal paradigm types
(Wolvengrey, p.c. 2014)

* |nanimate: 10
— NI1 C-Initial Regular NI Stem : ciman “canoe, boat”
— NI1 V-Initial Regular NI Stem : astotin “hat, cap”

— NI2 C-Initial VW NI Stem : mikisasakay “beaded coat, beaded
dress”

— NI2 V-Initial VW NI Stem : oskasakay “new coat, new dress”

— NI3 C-Initial Cw NI Stem : pahkékin:pahkékinw- “leather, rawhide”

— NI3 V-Initial Cw NI Stem : askékin:askékinw- “fresh rawhide”

— NI4 C-Initial Single-Syllable NI Stem : waw— “egg”

— NI4 V-Initial Single-Syllable NI Stem : osk-ay— “new item, new
thing”

— NI4 V-Initial Single-Syllable irregular NI Stem : 6si:6s- “canoe, boat”

— NIl4w C-Initial Single-Syllable-/w/ NI Stem : mihkw— “blood”



Nominal
animate
morphotax —
affix/feature
bundles
Wolvengrey,

p.C.)

Draft - not for reprint

© 2014 Arok Wolvengrey

NA,

Consonant-Initial Regular NA Stem
example: pahkwesikan— “bannock”

not for reprint - Draft

Prefix | NA; Stem | (-im) | Ending Example Translation
pahkwesikan bannock
S 1s ni— (—im) nipahkwesikanim my bannock
% 2s ki— (—im) kipahkwesikanim your bannock
%ﬂ 1p ni— (—-im) | —inan nipahkwesikaniminan our bannock
“ ki (—im) | —inaw kipahkwesikaniminaw our bannock
2p ki (-im) | —iwaw kipahkwesikanimiwaw your bannock
—ak pahkweésikanak bannocks
1s ni— (-im) | —ak nipahkwesikanimak my bannocks
TE 2s ki— (-im) | —ak kipahkwesikanimak your bannocks
= | 1p ni- (—-im) | —inanak [|nipahkwe@sikaniminanak | our bannocks
21 ki (—-im) | —inawak || kipahkwesikaniminawak | our bannocks
2p ki— (—-im) | -iwawak || kipahkwesikanimiwawak | your bannocks
-a pahkwesikana bannock(s)
1s ni— (-im) | —a nipahkwesikanima my bannock(s)
2s ki— (-im) | —a kipahkwesikanima your bannock(s)
E 1p ni— (-im) | —inana nipahkwesikaniminana our bannock(s)
.§ 21 ki— (-im) | —inawa kipahkwesikaniminawa our bannock(s)
3 2p ki— (—im) | -iwawa || kipahkwesikanimiwawa | your bannock(s)
3s o— (-im) | —a opahkwesikanima his/her bannock(s)
3p o— (-im) | —-iwawa opahkwesikanimiwawa | their bannock(s)
4 o— (—im) | —iyiwa opahkwésikanimiyiwa another’s bannock(s)
—ihk pahkwesikanihk in the bannock(s)
1s ni— (—=im) | —ihk nipahkwesikanimihk in my bannock(s)
2s ki— (—im) | —ihk kipahkwesikanimihk in your bannock(s)
2| 1p ni— (-im) | —inahk nipahkwesikaniminahk | in our bannock(s)
gl ki (<im) | —inahk  ||kipahkw@sikaniminahk | in our bannock(s)
=12 ki (-im) | —iwahk kipahkwesikanimiwahk | in your bannock(s)
3s o— (—im) | —ihk opahkwesikanimihk in his/her bannock(s)
3p o— (—im) | —iwahk opahkwésikanimiwahk | in their bannock(s)
4 o— (—=im) | —iyihk opahkwesikanimiyihk in another’s bannock(s)
dim I | ‘ —is(is)* " pahkwesikanis | small piece of bannock

*Remember the Diminutive derivation /t/ > [c]




NA,;

Consonant-Initial Regular NA Stem
example: pahkweésikan— “bannock”

Prefix | NA; Stem | (—im) | Ending Example Translation
pahkwesikan bannock
| Is ni— (—im) nipahkwesikanim my bannock
L; 2s ki— (—im) kipahkwesikanim your bannock
%ﬂ 1p | ni— (—im) | —inan nipahkwé&sikaniminan our bannock
i I3 ki— (-im) | —inaw kipahkwesikaniminaw our bannock
2p ki— (-im) | -iwaw kipahkwesikanimiwaw your bannock
—ak pahkweésikanak bannocks
1s ni— (-im) | —ak nipahkwesikanimak my bannocks
§ 2s ki— (-im) | —ak kipahkwesikanimak your bannocks
=1 1p ni— (-im) | —inanak [|nipahkwesikaniminanak | our bannocks
21 ki— (-im) | —inawak || kipahkwesikaniminawak | our bannocks
2p ki— (-im) | —-iwawak || kipahkwesikanimiwawak | your bannocks
-a pahkwesikana bannock(s)
1s ni— (-im) | —a nipahkwesikanima my bannock(s)
2s ki— (-im) | —a kipahkwesikanima your bannock(s)
E 1p ni— (-im) | —inana nipahkwesikaniminana our bannock(s)
.§ 21 ki— (-im) | —inawa kipahkwesikaniminawa | our bannock(s)
< 2p ki— (-im) | —-iwawa kipahkwesikanimiwawa | your bannock(s)
3s o— (-im) | —a opahkwesikanima his/her bannock(s)
3p 0— (-im) | —iwawa opahkwesikanimiwawa | their bannock(s)
4 o— (—im) | —lyiwa opahkwesikanimiyiwa another’s bannock(s)
—ihk pahkwesikanihk in the bannock(s)
| 1s | ni- (—im) | —1hk | nipahkweésikanimihk in my bannock(s)




Plains Cree nominal paradigms types
(Wolvengrey, p.c. 2014)

* Animate: 10
— NAZ1 C-Initial Regular NA Stem : pahkwésikan “bannock”
— NAZ1 V-Initial Regular NA Stem : asikan “sock”
— NAZ2 C-Initial V-Glide NA Stem : kihc-6kiniy “tomato”
— NA2 V-Initial V-Glide NA Stem : ayapiy “net”
— NAS3 C-Initial C-/w/ NA Stem :
masinahikanahtik:masinahikanahtikw— “pencil”
— NA3 V-Initial C-/w/ NA Stem : askihk:askihkw— “kettle, pail”

— NAA4 C-Initial Single-Syllable NA Stem : niska:nisk- “goose” (and siht—
“spruce”)

— NA4 V-Initial Single-Syllable NA Stem : ésa:és- “clam; shell”

— NA4w C-Initial Single-Syllable-/w/ NA Stem : wahkwa:wahkw- “roe,
fish eggs; lump of roe”

— NAA4w V-Initial Single-Syllable-/w/ NA Stem : ihkwa:ihkw- “louse”



Nouns classified according to paradigm
types in Cree: Words (Wolvengrey 2001)

NI-1 acawéwikamikos little store, shop

NI-1 acikasimin evergreen berry;
kinnikinnick berry, ground cedar berry

NI-3 acikasipakwa:acikasipakw- bearberry
leaves; plant-like evergreen (mixed with
tobacco); Arctostaphylos uva-ursi

NI-1 acimomeéyisimin cactus berry, red
berry from a cactus; literally: "little dog-
feces berry"

NI-1 ahcahkowin spirituality

NI-2 ahcapahciy bowstring

NI-3 ahcapahtik:ahcapahtikw- bow stick,
stick previously used as a bow

NI-2 ahcapiy bow

NI-2 ahkamasiniy round stone for breaking
bones

NA-1 acahkos star

NA-1 acihkos caribou calf, fawn
NA-1 acihkosis caribou calf, fawn
NA-1 acimosis pup, puppy; small dog
NA-1 acos arrow, little arrow

NA-1 acosis arrow, little arrow

NA-3 ahcahk:ahcahkw- soul, spirit
NA-1 ahpihc tobacco

NA-1 ahpihcis pouch, tobacco pouch
NA-1 ahpiht pouch, tobacco pouch
NA-2 ahtay pelt; fur, animal skin
NA-2 akahkway bloodsucker

NA-1 akahkwayimin spiral shell

NA-3 akask:akaskw- knobbed arrow,
knob-shaped arrowhead



Nouns classified according to
paradigm types (Wolvengrey 2001)

\sro acahkos
\syl AL

\ps NA-1

\def star

\dI Cree: pC

\dI Cree: wC

\gr1 singular, diminutive
\stm acahkos-

\drv atdhkw- + /-is/
\mrp atahkw-

\mrp /-is/

\alt D'ALV-A? AU-A-Q
igzﬁ?@k Cree: Words

\gl star

\gl little star
\cat

\his *aBa:nkwa
\his *aBankwa VOLUME 1
\his Saulteaux: Anna
\gr2

\dt 25/May/2009

a
\

néhi)’/awéwin: itwéwina

[Toolbox]



“New” possible variation and
subparadigms

Determinants of -im- affix in possessive forms
Determinants of short vs. long diminutive affix —is
VS. —iSis

animate nouns and the locative form

— e.g. atimohk

animate nouns and the distributive form

— groups of people and buffalos but not any other
animals (bears, beavers, geese, etc.) or plants (trees)?

mass nouns =2 only singular



Northern Haida



Northern Haida — 75 verb
paradigms (Lachler, p.c.)

AAHL_STEM_1 e AS_STEM_1 « ID_STEM_1 e UD_STEM_1
AAHL_STEM_2 e AS_STEM_ 2 e ID_STEM 2 e UD_STEM_ 2
AAL e AS_STEM_3 e IHL_STEM_1 e UHL_STEM_1
AANG e AW _STEM_1 e IHL_STEM 2 e UHL_STEM_2
AAN e AW _STEM_ 2 e IHL_STEM_ 3 e UHL_STEM_3
AAW - AYD « 1D e UNG_STEM_1
AAY e AY_STEM 1 e IIHL_STEM_1 e UNG_STEM 2
AA e AY_STEM 2 e IIHL_STEM_2 e UN_STEM_ 1
AD_STEM_1 e A_STEM_ 2 e IIHL STEM_3 e UN_STEM 2
AD_STEM_2 « A_STEM 3 e 1I_STEM_1 e US_STEM 1
AHL_STEM_1  EEHLSTEM 2  « |I_STEM 2 e US_STEM 2
AHL_STEM_2 e EEHLSTEM 3 + ING_STEM 1 e US_STEM_3
AHL_STEM_3 e E.E_STEM_ 2 e ING_STEM 2 e UUHL_STEM_1
AH « E.E_STEM_3 e IN_STEM_1 e UUHL_STEM_2
AL_STEM_1 - EED e IN_STEM 2 e UUHL_STEM_3
AL_STEM_2 e EEHL_STEM_1 e IS_STEM_1 e UU_STEM_ 1
AN_STEM_1 e EEHL_STEM_2 e IS_STEM_ 2 e UU_STEM_2
AN_STEM_2 . EE e IS_STEM_3 . U



0

0

s

ang

asda

as

dsdang

asga

dsaas

dsda.ang;

ang %"WSiasa'da
ang% %" WSiiasa'dang
ang% %" Wsfiasaasdlda
ang% %"Wsfiasaasdlaang
"Uu

'dujang

dsda'uujang

'us

'ujda

'Uujaangaa

dsaa'us

'ahlanggang
'ahlanggan
'ahlanggiinii

Northern Haida — ~152 forms per verb
paradigm (Lachler, p.c.) — AAHL-STEM1

+V+SINGULAR+IMPERATIVE
+V+INTERROGATIVE+SIMPLE+PRESENT
+V+RELATIVE

+V+NON_FACTIVE
+V+INTERROGATIVE+FUTURE+LONG
+V+INTERROGATIVE+FUTURE+SHORT
+V+SIMPLE+FUTURE
+V+IMMEDIATE+FUTURE
+V+RELATIVE+FUTURE
+V+FUTURE+NON_FACTIVE
+V+INTERROGATIVE+NEAR+FUTURE
+V+NEAR+FUTURE
+V+INTERROGATIVE+VERYNEAR+FUTURE
+V+VERYNEAR+FUTURE
+V+BIASED+IMMEDIATE+PRESENT
+V+BIASED+SIMPLE+PRESENT
+V+RESIGNED_OBLIGATION
+V+BIASED+INTERROGATIVE+PRESENT
+V+BIASED+INTERROGATIVE+PAST;

+V+BIASED+INTERROGATIVE+PAST+HABITUAL

+V+BIASED+INTERROGATIVE+FUTURE
+V+CERTAIN+PRESENT
+V+CERTAIN+PAST;
+V+CERTAIN+PAST+HABITUAL



Northern Haida — ~152 forms per verb
paradigm (Lachler, p.c.) — AAHL-STEM1

skyaahl

skydahl

skyaahls
skydahlang
skydahlasaa
skydahlas
skydahlasaang
skydahlasga
skydahlasaas
skydahlasaa.ang
skydahlang
skydahlang
skydahlang
skydahlang
skydahl'uuj
skydahl'uujang
skydahlasaa'uujang
skydahl'us
skydahl'ujaa
skydahl'uujaangaa
skydahldsaa'us
skydahl'ahlanggang
skydahl'ahlanggan
skydahl'ahlanggiinii

skyaahl+V+SINGULAR+IMPERATIVE
skyaahl+V+INTERROGATIVE+SIMPLE+PRESENT
skyaahl+V+RELATIVE
skydahl+V+NON_FACTIVE
skyaahl+V+INTERROGATIVE+FUTURE+LONG
skydahl+V+INTERROGATIVE+FUTURE+SHORT
skydahl+V+SIMPLE+FUTURE
skydahl+V+IMMEDIATE+FUTURE
skydahl+V+RELATIVE+FUTURE
skyaahl+V+FUTURE+NON_FACTIVE
skyaahl+V+INTERROGATIVE+NEAR+FUTURE
skydahl+V+NEAR+FUTURE
skydahl+V+INTERROGATIVE+VERYNEAR+FUTURE
skydahl+V+VERYNEAR+FUTURE
skydahl+V+BIASED+IMMEDIATE+PRESENT
skyaahl+V+BIASED+SIMPLE+PRESENT
skydahl+V+RESIGNED_OBLIGATION
skydahl+V+BIASED+INTERROGATIVE+PRESENT
skydahl+V+BIASED+INTERROGATIVE+PAST
skydahl+V+BIASED+INTERROGATIVE+PAST+HABITUAL
skydahl+V+BIASED+INTERROGATIVE+FUTURE
skydahl+V+CERTAIN+PRESENT
skydahl+V+CERTAIN+PAST
skydahl+V+CERTAIN+PAST+HABITUAL



-asaang

-asga

-asaas

-asda.ang

-ang %"WSnasa'aa
-ang%
%"WSnasa'aang
-ang%

"n7 A\ A N - 10 7

Northern Haida — ~152 forms per verb
paradigm (Lachler, p.c.) — AAHL-STEM1

+V+SINGULAR+IMPERATIVE

+V+INTERROGATIVE+SIMPLE
+PRESENT

+V+RELATIVE
+V+NON_FACTIVE

+V+INTERROGATIVE+FUTURE
+LONG

+V+INTERROGATIVE+FUTURE
+SHORT

+V+SIMPLE+FUTURE
+V+IMMEDIATE+FUTURE
+V+RELATIVE+FUTURE
+V+FUTURE+NON_FACTIVE

+V+INTERROGATIVE+NEAR
+FUTURE



How about the low-hanging
fruits?
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NAWASONA TANISI KA-ISI-
NEHIYAWASINAHIKEYAN

nitona néhiyaw-itwéwin ta-miskaman
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1ana atiht ka-misikiticik napésisak ki-kah-kitimahéwak anihi napésisa nawac ka-apisisisiyit.

ékwa mina ki-nah-nétinitowak napésisak mahti awina nawac ka-maskawi
péyak awa napésis  niki-pakwatik, kapé mana é-ki-ki
é-kiskinwahamakosiw, ayaya, niki-kostacin, niki-kostaw awa napésis  ka-ki-kakwé-notinit.
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Thanks to Solomon Ratt for preparing this y-dialect (Plains Cree) version ~ in print and
audio - of this original Residential School story, written in his own th-dialect (Woodlands
Cree) and translated into English. Click the audio link to listen and read along!
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anguage Dictionary
fiwéwin (Cree) Word/Phrase
of the Day on Facebook
Dog Biscuits — Salamd dcimow
Cree Links
= kepin omasinahikewin
[1] ispihk ka-ki-awdsisiwiyin niki-nitawi-kiskinwahamékosin ohpimé nitiskonikanihk
ohei. kistapindnihk ména ki-ki-nitawi-kiskinwahamdkosiyidn, ékota Residential School Sound Recordings: Listen to

&-ki-itohtahikawiyéin. mistahi mana niki-kitimakihikawinin, mika naméya éwako Elders
. e e e L. L. . = Cathy Wheaton's Sound Cloud
niwi-atotén, niwi-acimiwak nici-kitimakisak, nici-okiskinwahamakanak. Files

» First Nation Speakirg Project, Inc Follow
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ohci. kistapindnihk mana ka-ki-nitawi-kiskinwahamakosiyan, €kota Residential School
é-Ki-itohtahikawiyan. mistahi mana niki-kitimakihikawinan, maka namoya éwako
niwi-atotén, niwl-dcimawak nici-kitimakisak, nici-okiskinwahamakanak.

A"A* b P A<GY/AY? oP o CA P Pal'dLd? D'AT ocN"dobo* D'Mx P"CAac™ La b
P oCA P"Pa:'dLd’Y?, AdC Residential School V P AD'C'AbAYx MC'A La

oP PNLP'AbAQ?, Lb aly V<d oA 4D, oA APL<™ &M PNLPAY,

& DP Pal'dLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students.

Follow



8 00O #¥: itwéwina - Online Plains C... x/ Dog Biscuits - Y-dialect - ... \+ -

S - ~ ey
( € ) @ creeliteracy.org/2014/01/20/dog-biscuits-y-dialect-wit + C J (Q Dog biscuitsY-di> ) % B ¥ f O | =

=
i Guusaaw

(& Most Visited v §f UL

Dog Biscuits — Salamo acimow

z | ohci. kistapinanihk mana ka-ki-nitawi-kiskinwahamakosiyan, ékota Residential School
é-ki-itohtahikawiyan. mistahi mana niki-kitimakihikawinan, maka namoya éwako
" niwi-Atotén, niwi-AcimAwak nici-kitimakisak, nici-okiskinwahamékanak.

A"A¥ b P A<d//AY P o CA PPaldLd?? DIAT oN"doba™ DIMx P"CAGc™ La b
P o-CA P"Pa'dLdr>?, AdC Residential School V P AD'C'AbAYx MC'A La

oP PNLP'AbAG?, Lb aly V<d oA <D, oA PLN &1 PNLPYY,

& >P Pa'<dLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students. m
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Dog Biscuits — Salamé dacimow
—— [1] ispihk ka-ki el vahamakosin ohpimé nitiskonikanihk
A | ohci. kistapina 1amakosiyan, ékota Residential School
| é-ki-itohtahika

niwi-atotén, ni

acimow (verb) — s/he tells,
s/he tells a story; s/he tells
news, s/he gives an account,

.. . . s/he narrates; s/he tells _ .
A"AN* b P << 'AT1 ocN"dobo™ PIMx P"CAac™ La b

: his/h t . . :
D G CAPrpl o or OWN SOy V P AD'CIAbAYX MCIA La
oP PNLPIAbAGY, b ady V4 oA 9OUP, oA dPL<™ &P PALPY,

& P P ba

ihikawindn, maka namoya éwako
i-okiskinwahamakanak.

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill

treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow
pitiful ones, my fellow students.
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Dog Biscuits — Salamé Acimow
ispihk
1] ispihk 7} . kinwahamékosin ohpimé nitiskonikanihk
z | ohci. kistapi ispihk (particie) — when wvahamakosiyan, ékota Residential School
é-Ki-itohtahikawiyan. mistahi mana niki-kitimakihikawinan, maka namodya éwako
" niwi-Atotén, niwi-AcimAwak nici-kitimakisak, nici-okiskinwahaméakanak.

A"A* b P A<//AP P o CA P Pal'dLd?® DA oN"dobo™ DINMx P"CAac™ La b
P oCA P"Pa'dLdr>?, AdC Residential School V P AD'C'AbAYx MC'A La

oP PNLP'AbAQG?, Lb a ly V<d oA <D, oA <PLG & PNLPNY,

& DP"Padiba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students. m
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Dog Biscuits — Salamo6 acimow

AAAAA

LI TR )

! ** " % ASkota Residential School

A | ohci. kistapinanihk mana ka-}*
niki-nitawi-kiskinwahamakosin

. é-ki-itohtahikawiyan. mistahi aka namoya éwako
niwi-atotén, niwi-dcimawak n kiskinwahamakosiw (verb) — makanak.

o . s/he learns; s/he is a student, o
.A"/\" oP <]<]"J'J.Ab). oPoC s/he attends school; s/he is o-x PIrx pnquod La. 0
P c.J'CA-.P“Po;"deH?’, Ad.C taught M’x. MC'A La
oP PNLP'AbAQ, Lb aly Y PNLPANY,

& DP"Pa'dLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students.
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AAAAA

Al - A Al

A | ohci. kistapinanihk mana ka-ki-nitawi-kiskinwah- =TT T T Yool
- é-ki-itohtahikawiyan. mistahi ména niki-kitimaki

niwi-atotén, niwi-dcimawak nici-kitimakisak, nici ohpimé (particle) — off, away,

ohpimé

AAK b & Ak s I ALs ol A7 hl to the side; at another place, L
4 A* b P<1<1-H.J.A-&. o P oCA P"Pa:'dLd/? DY, clsewhere. somewhere 6ise La b
P oCAP"Pa'dLd’Y?, AdC Residential School'
oP PNLP'AbAQ>, Lb ady V<d oA <D, oA APLY &M PNLPAY,

& DP"PaldLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students. .iln
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Dog Biscuits — Salamo6 acimow

1 . £ 2 e 3 —n 1

ohci. kistapinanihk mana ka-ki-nitawi-kiskinwahamakosiyan, *
é-ki-itohtahikawiyan. mistahi mana niki-kitimakihikawinan, 1
niwi-atotén, niwi-dcimawak nici-kitimakisak, nici-okiskinwah o/ 5nikan (noun) — reserve

nitiskonikanihk

L . ) reservation; portion; leftover
A"N* b P A</l AY? oP oCA P Pa!'dLd?? P'AT1 oN"do
P oCA P Pa:'dLdY?, AJC Residential School V P AD'C'AbAYx MC'A La
oP PNLP'AbAG?, Lb aly V<d oA DU, oA <PL< oM PNLPYY,
& DP"Pal'dLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students.
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Dog Biscuits — Sala kistapinan (noun) — Prince
Albert, SK; literally: place of

[1] ispihk ka-ki-awésis wealth; meeting place; lkosin ohpimé nitiskonikanihk
. ohcl. kistapindnihk ‘ gathering place osiyan, ékota Residential School
A é-ki-itohtahikawiyan. kijstapindnihk (noun) — Prince  indn, méka namdya éwako
niwi-atotén, niwi-dcin  Alpert, SK: literally: place of inwahamakanak.

wealth; meeting place;

gathering place N"dobo™ PINx P"CAdGc™ La b

A"A* b P <P /AL?

P oCA P Pa:'dLd/Y MCIAbAYx MC'A La
oP PNLP'ABAQY, Lb aly V<d oA DU, oA <PL< &M PNLPNY,
& DP Pa-'dLba \x

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow
pitiful ones, my fellow students.

P [P, TN, L RNy Mg, I3 NUTY V) M. Y. S, Mpm— :&J
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Dog Biscuits — Salamo6 acimow

—— [1] ispihk ka-ki-awasisiwiyan niki-nitawi-kiskinwahamakosin ohpimé nitiskonikanihk
A ohci. kistapinanihk mdana ka-ki-nitawi-kiskinwahamakosiyan, €kota Residential School
ekt T Tt T " 1-kitimakihikawinan, maka namdya éwako
~ niwi-a o0 disak, nici-okiskinwahamakanak.
~ maéna (particle) — to be ) o
.A”/\" feared, trouble ahead ILd? [>"/\‘! oﬂ”dO'bo?" DX P”C./\é.c"‘ Lab
PoCy  School V P AD'C'AbAZx C'A La

. maéna (particle) — usually, A .. , .
oPPr : . <D, ocAAPLDN o PNLPKY,
NN habitually, generally, always;
o

used to

When I was a child I went to school away from my reserve. It was at Prince Albert where
I went to school, there was a Residential School there where I went. There was a lot of ill
treatment, but I'm not going to talk about that, I'm going to tell a story about my fellow

pitiful ones, my fellow students.
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Shi S+n Interface language
nehiyawétan rece enguage
tanisi
MORFA-S MORFA-C NUMRA
Words and Inflect words Inflect words in Practice numerals
translations sentences

néhiyawétan is an internet program for learners of Plains Cree. The program can be adjusted to
different topics and levels of difficulty, and it generates new task sets automatically. This is a beta
demo version.

Copyright 2011-2014 UIiT The arctic university of Norway and University of Alberta
Contact oahpa@uit.no




® 00 / http://testing..._oahpa/morfas/ .‘t\_+

e
'K(_./‘l @ testing.oahpa.no/crk_oahpa/morfas/ (& |

(] Most Visited ~ [ | itwéwina [ : Guusaaw

néhiyawétan © o o 1

MORFA-C MORFA-S NUMRA
Type Book
| Plural $ | all $
| New set |
oténaw .
Practise plural nouns
o6ténawa .
Put the nouns in the
i correct forms. You get a
MORFA-S wiylkan translation if you click on
wiydkana a word.
Nouns endh
okimaw
Verbs
. okimawak
Possessives
anikwacéas
Reference |
materials wayasit
Dictionary |
| Test answers | | Show the correct answers |
Your score: 3/5
Copyright 2011-2014 UiT The arctic university of Norway and University of Alberta Link to this exercise

Contact oahpa@uit.no
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nehiyawetan &

o 4

MORFA-S

Nouns
Verbs
Possessives

Reference
materials
Dictionary

MORFA-C MORFA-S LEKSA NUMRA
Tense Book
| present % | | Bookl =
| New set |
nipaw .
Practise present tense
(Kiyanaw) anohc kinipanaw (kinipanaw, kinipananaw) .
---------------------------------------------------------------------------------------- Add verbs in correct
; forms. You get translation
pahpiw if you click the word.
_Kya)anohckipahpin e (kipahpin)
masinahikéw
(Kiyanaw) anohc kimasinahikanaw, kimasinahikananaw
pihtokwéw
(Kiyawaw) anohc kipihtokwanawaw
minihkwéw
_(wiya) anohc mihihkwew % Sk
Your score: 2/5

Copyright 2011-2014 UiT The arctic university of Norway and University of Alberta
Contact oahpa@uit.no

Link to this exercise
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nehiyawetan

© © o 1

MORFA-C MORFA-S NUMRA

Tense

| present % |

MORFA-C

Nouns
Verbs

Reference
materials
Dictionary

| New set |

kipahpin ci anohc
eh3, nipahpin anohc.

Kinipan ci anohc
namoya, namoya ninipan anohc.

kinimihitonawéaw ci anohc
eh4, kinimihitonanan anohc. %%

kitayamihcikan cf anohc
eha, anohc.

kinikamon ci anohc
namoya, hamoya ninikamon anohc.

Your score: 3/5

Practise present tense

ninimihitonan

nitayamihcikan




= | @ guusaaw.oahpa.no = & | (B~ peyitisinamawin

Neahttadigisénit  Home  Plugins  About

Dictionaries Haida — English

tahigiuhl'waa.ang flasaasdida | Search | Search texts

Other dictionaries Search for a word, or a word form for a word
analysis and definition.




(®

| &

& Neahttadigisdnit % , L3

@) @ guusaaw.oahpa.no/hdn/eng/ v C ] ('

A wE $ A =

(@] Most Visited ~ [} Read with Neahtt... ™ Resources for Tol... [ } 473464 % AssignmentCh.3... [ AreHighElvesFi.. [ ] Tekes

Neahttadigisanit =~ Home  Plugins  About

Dictionaries Haida — English

tahigiuhl'waa.ang fiasaasdida  Search  Search fexts

Other dictionaries t'ahlgauhl (verb)
o for S to put or wrap O around their shoulders

-

t'ahlgliuhl'waa.ang fiasaasdlda is a
possible form of ...

t'ahlguuhl Texts —»
verb third plural interrogative
very near future



Tools — accessibility

publicly available over the Internet

integrated as part of general software
applications such as web browsers and word
Processors

with little or no cost

by any speakers or language-learners in the
respective communities as well as any
researchers, anywhere

— instead of remaining on an individual researcher’s
computer drive or on a library bookshelf.



Key message to field linguists again —
how to enable computational tools?

e systematic, well-structured, and detailed
descriptions of words and their structure

— exhaustive descriptions of all word-class paradigm

types
— matched with comprehensive lexicon with
paradigm type specifications
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research assi: hip People and Partners Publications Tools and Applications Q

Images News and Events Open g

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



