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21st!Century!Tools!for!Indigenous!

Languages!

•  Partners!

–  University!of!Alberta,!University!of!Tromsø,!Cree!Literacy!Network!

•  CoDinvesUgators!

–  An$!Arppe,!Jordan!Lachler,!Juhani!Järvikivi,!Timothy!Mills!(UofA),!Trond!Trosterud!

(UiT)!

•  Collaborators!

–  Dorothy!Thunder,!Earle!Waugh,!Sally!Rice,!David!Beck!(UofA),!Arden!Ogg!(CLN),!

Lene!Antonsen,!Sjur!Moshagen!(UiT),!Ahmad!Jawad!(Intellimedia),!Arok!

Wolvengrey,!Jean!Okimâsis!(FNUC)!

•  Students!

–  Conor!Snoek,!A$cus!Harrigan!

•  Labs/research!teams!

–  Alberta!Language!Technology!Lab!(ALTLab),!CILLDI,!CCP,!APhL!(UofA),!Giellatekno,!
Divvun!(UiT)!

•  Community!contacts!

–  Miyo!Wahkohtowin!EducaUon!Board,!Maskwacîs,!AB!

–  Etc.!





Many!shoulders!to!stand!upon!

•  Cree!elders,!instructors,!language!acUvists,!and!speakers!

•  Alberta!Elders’!Cree!DicUonary!

–  Earle!Waugh!et!al.!

•  Maskwacis!Cree!dicUonary!

–  Miyo!Wahkohtowin!EducaUon!

•  Cree!words!

–  Arok!Wolvengrey!

•  Cree!grammaUcal!descripUons!

–  Jean!Okimâsis,!H.!Christoph!Wolfart!

•  Cree!text!collecUons!

–  H.!Christoph!Wolfart,!Kevin!Russell!

–  Patricia!Demers,!Naomi!L.!McIlwraith,!Dorothy!Thunder!

–  Bloomfield!

–  Hopefully!many!more!…!

–  Haida!naUve!speakers,!elders!and!scholars!

•  Giallatekno/Divvun!(UiT)!work!on!language!technology!for!the!Indigenous!

Saami!languages!



Key!themes!

•  DaUng!service!for!field!linguists!and!
computaUonal!linguists!!!desiderata!for!

lexicographical!documentaUon!

•  “Talking!refrigerators”!!!language!

technological!lowDhanging!fruits!

!



Key!message!to!field!linguists!–!how!to!

enable!computaUonal!models?!

•  systemaUc,!wellDstructured,!and!detailed!

descripUons!of!words!and!their!structure!

– exhausUve!descripUons!of!all!wordDclass!paradigm!
types!

– matched!with!comprehensive!lexicon!with!

paradigm!type!specificaUons!



LowDhanging!fruit!

•  Toolkit!for!Indigenous!languages!
–  Intelligent!webDbased!dicUonaries!

•  linking!any!inflected!form!with!the!appropriate!dicUonary!entry!+!

generaUon!of!word!paradigms!!!easeDofDuse!

–  SpellDchecker!!
•  adherence!with!one!or!more!exisUng!orthographical!convenUons!!!

producUon!of!goodDquality!texts!

–  Intelligent!language!training!and!educaUon!applicaUons!
•  dynamic!generaUon!of!large!numbers!of!exercises!based!combing!core!

vocabulary!with!a!substanUally!smaller!set!of!exercise!templates!!

–  basic!textDtoDspeech!synthesizers!
–  linguisUc!analysis!tools!































Similar!language!technological!

tools!for!Indigenous!languages?!



Modeling!word!structure!–!

morphology!

•  English!
– nouns:!4!forms!

– verbs:!4D5!forms!

– adjecUves:!3!forms!

•  Morphological!modeling!for!the!100k!most!

frequent/common!words!

– possible!to!list!all!forms!

– 90k!x!4!+!6k!x!5!+!4k!x!3!=!360k!+!30k!+!12k!=!402k!



Cree!word!structure!–!verbs!

•  nipâw!‘s/he!sleeps’!
•  ninipân!‘I!sleep’!
•  nikînipân!‘I!slept!
•  nikînipânân!‘we!slept’!
•  niwînipân!‘I!will!sleep’!
•  ninôhtênipân!‘I!want!to!sleep’!
•  nikîmâcinipân!‘I!started!to!sleep’!

•  nikînôhtêmâcinipân!‘I!wanted!to!start!to!sleep’!



Cree!word!structure!–!nouns!

•  maskisin!‘shoe’!

•  maskisina!‘shoes’!

•  nimaskisin!‘my!shoe’!

•  kimaskisin!‘your!(sg.)!shoe’!

•  omaskisin!‘his!shoe’!

•  nimaskisininâna!‘our!shoes’!

•  kimaskisininawa!‘our!and!your!shoes’!

•  kimaskisiniwâwa!‘your!shoes’!

•  omaskisiniwâwa!‘their!shoe’!



How!to!deal!with!complex!

morphology?!



ni!

Px1sg!

ni!

Px1Pl!

…!

têm!

aUm+N+AN!

sîsîp!

sîsîp+N+AN!

…!

nicêmisisinânak!
!

isis!

Dim!

Ø!

inân!

Px1Pl!

Ø!

…!

ak!

Pl!

Ø!

Sg!

Finite!state!transducers!–!components!

ni...inân!

Px1Pl+….+Px1Pl!

Px1sg+….+Px1Pl!

!

t!!!c!/!_!Dim!

i!!!o!/!m!_!Dim!!

1.!AffixaUon!sequence!

rules!(associated!with!

morphological!features)!

2.!Morphophonological!

rules!

3.!Affix!agreement!rules!

“filters”!

“surface”!form!

aUm+N+AN+Dim+Pl+Px1Pl! “deep/underlying”!form!



Finite!state!transducers!–!resultant!

data!structure!

“character!tree”!with!labled!arches!+!states!

nicêmisisinânak!

n! i! c! ê! m! i! s! i! s! i!! n! â! n! a! k!

Px1Pl!

Px1Sg!
aUm+N+AN! Dim! Px1Pl! Pl!

aUm+N+AN+Dim+Pl+Px1Pl!



Plains!Cree!–!nominal!morphotax!

•  stem+NUM!

•  stem+OBV!

•  stem+LOC!

•  stem+DIM+NUM!

•  stem+DIM+OBV!

•  stem+DIM+LOC!

•  POSS+stem+(POSS)+NUM!

•  POSS+stem+DIM+(POSS)+NUM!

•  POSS+stem+DIM+(POSS)+OBV!

•  POSS+stem+(POSS)+LOC!

•  POSS+stem+DIM+(POSS)+LOC!!



Modeling!affix!and!stem!variaUon!

•  In!computaUonal!modeling,!we!are!trying!to!

model!the!enUre!lexicon!

•  IdenUfying!the!exhausUve!set!of!all!paradigm!

types!covering!the!enUre!lexicon!is!indispensable!

–  SpecificaUon!of!the!full!set!of!possible!affix!(sequence)!

realizaUons!and!the!associated!morphological!

features!for!each!paradigm/stem!type!

–  ClassificaUon!of!stems!per!each!word!class!according!

to!paradigm!types!



Finite!state!transducers!–!word!

paradigms!and!rules!(Okimâsis!2004)!



Finite!state!transducers!–!word!paradigms!
Word'forms'
!aUm!#!“dog”!–!animate!noun!

!aUmwak!

!aUmohk!#!really!rare!form!

!nitêm!

!kitêm!

!otêma!#!final!a!is!because!of!obviaUve!3DonD3!marking!

!otêmiyiwa!#!obviaUve!possessor,!always!has!Da!suffix!

!nitêminân!

!kitêminaw!

!kitêmiwâw!

!otêmiwâwa!

!otêmyiwa!

!nitêmak!

!kitêmak!

!otêma!

!otêmiyiwa!

!nitêminânak!

!kitêminawak!

!kitêmiwâwak!

!otêmiwâwa!#!final!a!is!because!of!obviaUve!3DonD3!marking!

!otêmiyiwa!

!acimosis!

!acimosisak!

!acimosisihk!#rare!form,!but!theoreUcally!correct!

!nicêmosis!

!kicêmosis!

!ocêmosisa!

!nicêmosisinân!

!kicêmosisinaw!

!kicêmosisiwâw!

!ocêmosisiwâwa!

!

Analyses'
!!!!!aUm+N+AN+Sg!

!!!!!aUm+N+AN+Pl!

!!!!!aUm+N+AN+Loc!

!!!!!aUm+N+AN+Sg+Px1Sg!

!!!!!aUm+N+AN+Sg+Px2Sg!

!!!!!aUm+N+AN+Sg+Px3Sg+Obv!

!!!!!aUm+N+AN+Sg+Px3iSg+Obv!

!!!!!aUm+N+AN+Sg+Px1Pl!

!!!!!aUm+N+AN+Sg+Px12Pl!

!!!!!aUm+N+AN+Sg+Px2Pl!

!!!!!aUm+N+AN+Sg+Px3Pl+Obv!

!!!!!aUm+N+AN+Sg+Px3iPl+Obv!

!!!!!aUm+N+AN+Pl+Px1Sg!

!!!!!aUm+N+AN+Pl+Px2Sg!

!!!!!aUm+N+AN+Pl+Px3Sg+Obv!

!!!!!aUm+N+AN+Pl+Px3iSg+Obv!

!!!!!aUm+N+AN+Pl+Px1Pl!

!!!!!aUm+N+AN+Pl+Px12Pl!

!!!!!aUm+N+AN+Pl+Px2Pl!

!!!!!aUm+N+AN+Pl+Px3Pl+Obv!

!!!!!aUm+N+AN+Pl+Px3iPl+Obv!

!!!!!aUm+N+AN+Dim+Sg!

!!!!!aUm+N+AN+Dim+Pl!

!!!!!aUm+N+AN+Dim+Loc!

!!!!!aUm+N+AN+Dim+Sg+Px1Sg!

!!!!!aUm+N+AN+Dim+Sg+Px2Sg!

!!!!!aUm+N+AN+Dim+Sg+Px3Sg+Obv!

!!!!!aUm+N+AN+Dim+Sg+Px1Pl!

!!!!!aUm+N+AN+Dim+Sg+Px12Pl!

!!!!!aUm+N+AN+Dim+Sg+Px2Pl!

!!!!!aUm+N+AN+Dim+Sg+Px3Pl+Obv!



The!necessity!of!fieldwork?!

•  Level!of!explicitness!required!for!a!computaUonal!model!

beyond!many!grammaUcal!descripUons!

–  Individual!morphological!phenomenon!types!(possession,!

locaUve,!plural,!obviaUon)!are!typically!individually!explained,!

but!not!all!their!possible!combinaUons!are!necessarily!covered!

•  For!a!computaUonal!model,!one!needs!the!paradigms!in!full!

–  for!all!paradigm!types!

•  “missing”!theoreUcally!possible!morphological!forms!

should!be!submiyed!to!fluent!naUve!speaker!scruUny!

–  But!considerable!variety!among!naUve!speaker!specialists!

regarding!the!acceptability!of!some!nonDcore!inflected!forms!

–  Individual!speakers!have!only!parUal!experience!of!the!full!
possible!extent!of!a!language!



The!ideal!soluUon?!

•  ExhausUve!sets!of!full!paradigms!

•  Corresponding!sets!of!paradigm!member!

words!

•  But!are!these!abstracUons/generalizaUons!
“creaUng”!some!individual!forms!which!do!not!

in!pracUce!exist!in!the!linguisUc!system?!



Plains!Cree!



Nominal!

inanimate!

morphotax!–!

affix/feature!

bundles!

(Wolvengrey,

p.c.)!
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NI1 
Consonant-Initial Regular NI Stem 

example: cīmān– “canoe, boat” 
 

  Prefix NI1 Stem (–im) Ending Word Translation 

si
ng

ul
ar

 

  

 

    cīmān canoe 

1s ni– (–im)  nicīmān my canoe 

2s ki– (–im)  kicīmān your canoe 

1p ni– (–im) –inān nicīmāninān our canoe 

21 ki– (–im) –inaw kicīmāninaw our canoe 

2p ki– (–im) –iwāw kicīmāniwāw your canoe 

3s o– (–im)    ocīmān his/her canoe 

3p o– (–im) –iwāw   ocīmāniwāw their canoe 

4 o– (–im) –iyiw   ocīmāniyiw another’s canoe 

pl
ur

al
 

  

 

 –a   cīmāna canoes 

1s ni– (–im) –a nicīmāna my canoes 

2s ki– (–im) –a kicīmāna your canoes 

1p ni– (–im) –ināna nicīmānināna our canoes 

21 ki– (–im) –inawa kicīmāninawa our canoes 

2p ki– (–im) –iwāwa kicīmāniwāwa your canoes 

3s o– (–im) –a   ocīmāna his/her canoes 

3p o– (–im) –iwāwa   ocīmāniwāwa their canoes 

4 o– (–im) –iyiwa   ocīmāniyiwa another’s canoes 

lo
ca

tiv
e 

  

 

 –ihk   cīmānihk in the canoe(s) 

1s ni– (–im) –ihk nicīmānihk in my canoe(s) 

2s ki– (–im) –ihk kicīmānihk in your canoe(s) 

1p ni– (–im) –ināhk nicīmānināhk in our canoe(s) 

21 ki– (–im) –ināhk kicīmānināhk in our canoe(s) 

2p ki– (–im) –iwāhk kicīmāniwāhk in your canoe(s) 

3s o– (–im) –ihk   ocīmānihk in his/her canoe(s) 

3p o– (–im) –iwāhk   ocīmāniwāhk in their canoe(s) 

4 o– (–im) –iyihk   ocīmāniyihk in another’s 
canoe(s) 

dim     –is(is)*     cīmānis 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. 
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NI1 
Consonant-Initial Regular NI Stem 

example: cīmān– “canoe, boat” 
 

  Prefix NI1 Stem (–im) Ending Word Translation 

si
ng
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ar

 
  

 

    cīmān canoe 

1s ni– (–im)  nicīmān my canoe 

2s ki– (–im)  kicīmān your canoe 

1p ni– (–im) –inān nicīmāninān our canoe 
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pl
ur
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 –a   cīmāna canoes 

1s ni– (–im) –a nicīmāna my canoes 
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1p ni– (–im) –ināna nicīmānināna our canoes 

21 ki– (–im) –inawa kicīmāninawa our canoes 

2p ki– (–im) –iwāwa kicīmāniwāwa your canoes 

3s o– (–im) –a   ocīmāna his/her canoes 

3p o– (–im) –iwāwa   ocīmāniwāwa their canoes 

4 o– (–im) –iyiwa   ocīmāniyiwa another’s canoes 

lo
ca

tiv
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 –ihk   cīmānihk in the canoe(s) 

1s ni– (–im) –ihk nicīmānihk in my canoe(s) 

2s ki– (–im) –ihk kicīmānihk in your canoe(s) 

1p ni– (–im) –ināhk nicīmānināhk in our canoe(s) 

21 ki– (–im) –ināhk kicīmānināhk in our canoe(s) 

2p ki– (–im) –iwāhk kicīmāniwāhk in your canoe(s) 

3s o– (–im) –ihk   ocīmānihk in his/her canoe(s) 

3p o– (–im) –iwāhk   ocīmāniwāhk in their canoe(s) 
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dim     –is(is)*     cīmānis 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. 



Plains!Cree!nominal!paradigm!types!

(Wolvengrey,!p.c.!2014)!

•  Inanimate:!10!

–  NI1!CDIniUal!Regular!NI!Stem!:!cîmân!“canoe,!boat”!!

–  NI1!VDIniUal!Regular!NI!Stem!:!astoUn!“hat,!cap”!!

–  NI2!CDIniUal!VW!NI!Stem!:!mîkisasâkay!“beaded!coat,!beaded!

dress”!!

–  NI2!VDIniUal!VW!NI!Stem!:!oskasâkay!“new!coat,!new!dress”!!

–  NI3!CDIniUal!Cw!NI!Stem!:!pahkêkin:pahkêkinwD!“leather,!rawhide”!!

–  NI3!VDIniUal!Cw!NI!Stem!:!askêkin:askêkinwD!“fresh!rawhide”!!

–  NI4!CDIniUal!SingleDSyllable!NI!Stem!:!wâw–!“egg”!!

–  NI4!VDIniUal!SingleDSyllable!NI!Stem!:!oskDây–!“new!item,!new!

thing”!!

–  NI4!VDIniUal!SingleDSyllable!irregular!NI!Stem!:!ôsi:ôsD!“canoe,!boat”!!

–  NI4w!CDIniUal!SingleDSyllableD/w/!NI!Stem!:!mihkw–!“blood”!



Nominal!

animate!

morphotax!–!

affix/feature!

bundles!

(Wolvengrey,!

p.c.)!
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NA1 
Consonant-Initial Regular NA Stem 

example: pahkwēsikan– “bannock” 
 

  Prefix NA1 Stem (–im) Ending Example Translation 

si
ng

ul
ar

 

  

 

    pahkwēsikan bannock 
1s ni– (–im)  nipahkwēsikanim my bannock 

2s ki– (–im)  kipahkwēsikanim your bannock 

1p ni– (–im) –inān nipahkwēsikaniminān our bannock 

21 ki– (–im) –inaw kipahkwēsikaniminaw our bannock 

2p ki– (–im) –iwāw kipahkwēsikanimiwāw your bannock 

pl
ur

al
 

  

 

 –ak   pahkwēsikanak bannocks 
1s ni– (–im) –ak nipahkwēsikanimak my bannocks 

2s ki– (–im) –ak kipahkwēsikanimak your bannocks 

1p ni– (–im) –inānak nipahkwēsikaniminānak our bannocks 

21 ki– (–im) –inawak kipahkwēsikaniminawak our bannocks 

2p ki– (–im) –iwāwak kipahkwēsikanimiwāwak your bannocks 

ob
vi

at
iv

e 

  

 

 –a   pahkwēsikana bannock(s) 
1s ni– (–im) –a nipahkwēsikanima my bannock(s) 

2s ki– (–im) –a kipahkwēsikanima your bannock(s) 

1p ni– (–im) –ināna nipahkwēsikanimināna our bannock(s) 

21 ki– (–im) –inawa kipahkwēsikaniminawa our bannock(s) 

2p ki– (–im) –iwāwa kipahkwēsikanimiwāwa your bannock(s) 

3s o– (–im) –a  opahkwēsikanima his/her bannock(s) 

3p o– (–im) –iwāwa  opahkwēsikanimiwāwa their bannock(s) 

4 o– (–im) –iyiwa  opahkwēsikanimiyiwa another’s bannock(s) 

lo
ca

tiv
e 

  

 

 –ihk   pahkwēsikanihk in the bannock(s) 
1s ni– (–im) –ihk nipahkwēsikanimihk in my bannock(s) 

2s ki– (–im) –ihk kipahkwēsikanimihk in your bannock(s) 

1p ni– (–im) –ināhk nipahkwēsikanimināhk in our bannock(s) 

21 ki– (–im) –ināhk kipahkwēsikanimināhk in our bannock(s) 

2p ki– (–im) –iwāhk kipahkwēsikanimiwāhk in your bannock(s) 

3s o– (–im) –ihk  opahkwēsikanimihk in his/her bannock(s) 

3p o– (–im) –iwāhk  opahkwēsikanimiwāhk in their bannock(s) 

4 o– (–im) –iyihk  opahkwēsikanimiyihk in another’s bannock(s) 

dim     –is(is)*    pahkwēsikanis small piece of bannock 

*Remember the Diminutive derivation /t/ > [c] 
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Consonant-Initial Regular NA Stem 
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4 o– (–im) –iyiwa  opahkwēsikanimiyiwa another’s bannock(s) 

lo
ca

tiv
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3p o– (–im) –iwāhk  opahkwēsikanimiwāhk in their bannock(s) 

4 o– (–im) –iyihk  opahkwēsikanimiyihk in another’s bannock(s) 

dim     –is(is)*    pahkwēsikanis small piece of bannock 

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



Plains!Cree!nominal!paradigms!types!

(Wolvengrey,!p.c.!2014)!

•  Animate:!10!

–  NA1!CDIniUal!Regular!NA!Stem!:!pahkwêsikan!“bannock”!!

–  NA1!VDIniUal!Regular!NA!Stem!:!asikan!“sock”!!

–  NA2!CDIniUal!VDGlide!NA!Stem!:!kihcDôkiniy!“tomato”!!

–  NA2!VDIniUal!VDGlide!NA!Stem!:!ayapiy!“net”!!

–  NA3!CDIniUal!CD/w/!NA!Stem!:!

masinahikanâhUk:masinahikanâhUkw–!“pencil”!!

–  NA3!VDIniUal!CD/w/!NA!Stem!:!askihk:askihkw–!“keyle,!pail”!!

–  NA4!CDIniUal!SingleDSyllable!NA!Stem!:!niska:niskD!“goose”!(and!siht–!

“spruce”)!!

–  NA4!VDIniUal!SingleDSyllable!NA!Stem!:!êsa:êsD!“clam;!shell”!!

–  NA4w!CDIniUal!SingleDSyllableD/w/!NA!Stem!:!wâhkwa:wâhkwD!“roe,!

fish!eggs;!lump!of!roe”!!

–  NA4w!VDIniUal!SingleDSyllableD/w/!NA!Stem!:!ihkwa:ihkwD!“louse”!



Nouns!classified!according!to!paradigm!

types!in!Cree:0Words!(Wolvengrey!2001)!

NID1!acâwêwikamikos!liyle!store,!shop!

NID1!acikâsimin!evergreen!berry;!
kinnikinnick!berry,!ground!cedar!berry!

NID3!acikâsipakwa:acikâsipakwD!bearberry!
leaves;!plantDlike!evergreen!(mixed!with!

tobacco);!Arctostaphylos!uvaDursi!

NID1!acimomêyisimin!cactus!berry,!red!
berry!from!a!cactus;!literally:!"liyle!dogD

feces!berry"!

NID1!ahcahkowin!spirituality!

NID2!ahcâpahciy!bowstring!

NID3!ahcâpâhUk:ahcâpâhUkwD!bow!sUck,!

sUck!previously!used!as!a!bow!

NID2!ahcâpiy!bow!

NID2!ahkâmasiniy!round!stone!for!breaking!
bones!

…!

NAD1!acâhkos!star!

NAD1!acihkos!caribou!calf,!fawn!

NAD1!acihkosis!caribou!calf,!fawn!

NAD1!acimosis!pup,!puppy;!small!dog!

NAD1!acos!arrow,!liyle!arrow!

NAD1!acosis!arrow,!liyle!arrow!

NAD3!ahcahk:ahcahkwD!soul,!spirit!

NAD1!ahpihc!tobacco!

NAD1!ahpihcis!pouch,!tobacco!pouch!

NAD1!ahpiht!pouch,!tobacco!pouch!

NAD2!ahtay!pelt;!fur,!animal!skin!

NAD2!akahkway!bloodsucker!

NAD1!akahkwayimin!spiral!shell!

NAD3!akask:akaskwD!knobbed!arrow,!

knobDshaped!arrowhead!

…!



Nouns!classified!according!to!

paradigm!types!(Wolvengrey!2001)!

\sro'acâhkos'
\syl!ᐊᒑᐦᑯᐢ!
\ps'NAE1'
\def!star!

\dl!Cree:!pC!

\dl!Cree:!wC!

\gr1!singular,!diminuUve!

\stm!acâhkosD!

\drv!atâhkwD!+!/Dis/!

\mrp!atâhkwD!

\mrp!/Dis/!

\alt!

\rel!atâhk!

\sem!Sky!

\gl!star!

\gl!liyle!star!

\cat!

\his!*aθa:nkwa!

\his!*aθankwa!

\his!Saulteaux:!Anna!

\gr2!

\dt!25/May/2009!

!

[Toolbox]'
!



“New”!possible!variaUon!and!

subparadigms!

•  Determinants!of!4im4!affix!in!possessive!forms!

•  Determinants!of!short!vs.!long!diminuUve!affix!–is!
vs.!–isis!

•  animate!nouns!and!the!locaUve!form!

–  e.g.!a6mohk!
•  animate!nouns!and!the!distribuUve!form!

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

•  mass!nouns!!!only!singular!



Northern!Haida!



Northern!Haida!–!75!verb!

paradigms!(Lachler,!p.c.)!
•  AAHL_STEM_1!

•  AAHL_STEM_2!

•  AAL!

•  AANG!

•  AAN!

•  AAW!

•  AAY!

•  AA!

•  AD_STEM_1!

•  AD_STEM_2!

•  AHL_STEM_1!

•  AHL_STEM_2!

•  AHL_STEM_3!

•  AH!

•  AL_STEM_1!

•  AL_STEM_2!

•  AN_STEM_1!

•  AN_STEM_2!

•  AS_STEM_1!

•  AS_STEM_2!

•  AS_STEM_3!

•  AW_STEM_1!

•  AW_STEM_2!

•  AYD!

•  AY_STEM_1!

•  AY_STEM_2!

•  A_STEM_2!

•  A_STEM_3!

•  E.EHL_STEM_2!

•  E.EHL_STEM_3!

•  E.E_STEM_2!

•  E.E_STEM_3!

•  EED!

•  EEHL_STEM_1!

•  EEHL_STEM_2!

•  EE!

!

•  ID_STEM_1!

•  ID_STEM_2!

•  IHL_STEM_1!

•  IHL_STEM_2!

•  IHL_STEM_3!

•  IID!

•  IIHL_STEM_1!

•  IIHL_STEM_2!

•  IIHL_STEM_3!

•  II_STEM_1!

•  II_STEM_2!

•  ING_STEM_1!

•  ING_STEM_2!

•  IN_STEM_1!

•  IN_STEM_2!

•  IS_STEM_1!

•  IS_STEM_2!

•  IS_STEM_3!

•  I!

•  UD_STEM_1!

•  UD_STEM_2!

•  UHL_STEM_1!

•  UHL_STEM_2!

•  UHL_STEM_3!

•  UNG_STEM_1!

•  UNG_STEM_2!

•  UN_STEM_1!

•  UN_STEM_2!

•  US_STEM_1!

•  US_STEM_2!

•  US_STEM_3!

•  UUHL_STEM_1!

•  UUHL_STEM_2!

•  UUHL_STEM_3!

•  UU_STEM_1!

•  UU_STEM_2!

•  U!



Northern!Haida!–!~152!forms!per!verb!

paradigm!(Lachler,!p.c.)!–!AAHLDSTEM1!!

•  +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!

•  ...!

•  0!

•  0!

•  s!

•  áng!

•  äsáa!

•  äs!

•  äsáang!

•  äsga!

•  äsáas!

•  äsáa.ang;!

•  áng!%^WSñasa'áa!

•  áng%!%^WSñasa'áang!

•  áng%!%^Wsñasaasdláa!

•  áng%!%^Wsñasaasdláang!

•  'úu!

•  'úujang!

•  äsáa'uujang!

•  'us!

•  'ujáa!

•  'úujaangaa!

•  äsáa'us!

•  'ahlánggang!

•  'ahlánggan!

•  'ahlánggíinii!

•  ...!



Northern!Haida!–!~152!forms!per!verb!

paradigm!(Lachler,!p.c.)!–!AAHLDSTEM1!!
•  skyáahl!

•  skyáahl!

•  skyáahls!

•  skyáahlang!

•  skyáahläsaa!

•  skyáahläs!

•  skyáahläsaang!

•  skyáahläsga!

•  skyáahläsaas!

•  skyáahläsaa.ang!

•  skyáahlang!

•  skyáahlang!

•  skyáahlang!

•  skyáahlang!

•  skyáahl'uuj!

•  skyáahl'uujang!

•  skyáahläsaa'uujang!

•  skyáahl'us!

•  skyáahl'ujaa!

•  skyáahl'uujaangaa!

•  skyáahläsaa'us!

•  skyáahl'ahlanggang!

•  skyáahl'ahlanggan!

•  skyáahl'ahlanggiinii!

•  ...!

•  skyáahl+V+SINGULAR+IMPERATIVE!

•  skyáahl+V+INTERROGATIVE+SIMPLE+PRESENT!

•  skyáahl+V+RELATIVE!

•  skyáahl+V+NON_FACTIVE!

•  skyáahl+V+INTERROGATIVE+FUTURE+LONG!

•  skyáahl+V+INTERROGATIVE+FUTURE+SHORT!

•  skyáahl+V+SIMPLE+FUTURE!

•  skyáahl+V+IMMEDIATE+FUTURE!

•  skyáahl+V+RELATIVE+FUTURE!

•  skyáahl+V+FUTURE+NON_FACTIVE!

•  skyáahl+V+INTERROGATIVE+NEAR+FUTURE!

•  skyáahl+V+NEAR+FUTURE!

•  skyáahl+V+INTERROGATIVE+VERYNEAR+FUTURE!

•  skyáahl+V+VERYNEAR+FUTURE!

•  skyáahl+V+BIASED+IMMEDIATE+PRESENT!

•  skyáahl+V+BIASED+SIMPLE+PRESENT!

•  skyáahl+V+RESIGNED_OBLIGATION!

•  skyáahl+V+BIASED+INTERROGATIVE+PRESENT!

•  skyáahl+V+BIASED+INTERROGATIVE+PAST!

•  skyáahl+V+BIASED+INTERROGATIVE+PAST+HABITUAL!

•  skyáahl+V+BIASED+INTERROGATIVE+FUTURE!

•  skyáahl+V+CERTAIN+PRESENT!

•  skyáahl+V+CERTAIN+PAST!

•  skyáahl+V+CERTAIN+PAST+HABITUAL!

•  ...!



Northern!Haida!–!~152!forms!per!verb!

paradigm!(Lachler,!p.c.)!–!AAHLDSTEM1!!

•  +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!

•  ...!

•  D0!

•  D0!

•  Ds!

•  Dáng!

•  Däsáa!

•  Däs!

•  Däsáang!

•  Däsga!

•  Däsáas!

•  Däsáa.ang!

•  Dáng!%^WSñasa'áa!

•  Dáng%!

%^WSñasa'áang!

•  Dáng%!

%^Wsñasaasdláa!

•  áng%!

%^Wsñasaasdláang!

•  'úu!

•  'úujang!

•  äsáa'uujang!

•  'us!

•  'ujáa!

•  'úujaangaa!

•  äsáa'us!

•  'ahlánggang!

•  'ahlánggan!

•  'ahlánggíinii!

•  ...!



How!about!the!lowDhanging!

fruits?!

























































Tools!–!accessibility!

•  publicly!available!over!the!Internet!
•  integrated!as!part!of!general!soäware!
applicaUons!such!as!web!browsers!and!word!

processors!

•  with!liyle!or!no!cost!
•  by!any!speakers!or!languageDlearners!in!the!
respecUve!communiUes!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!computaUonal!tools?!

•  systemaUc,!wellDstructured,!and!detailed!

descripUons!of!words!and!their!structure!

– exhausUve!descripUons!of!all!wordDclass!paradigm!
types!

– matched!with!comprehensive!lexicon!with!

paradigm!type!specificaUons!



WWW:!altlab.artsrn.ualberta.ca!


