Fieldwork and Grammaticography
in a Digital World

1 1 metaphony

"Default VH" !regressive vowel height assimilation in V1 with i/u in V2"
!l __ @RULENAME@__

%0 Vx:Vy <=> [#]|.#.] C
%1 where Vx in ( & a a
®2 Vyin (aie
33 matched ;

n _ Cns:+ VHtrig Cns:x Dummy:x Vow:x %>:0 ;
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»s| |"Default VH for 4syllables" !(ignores first foot, otherwise same as above
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a7 matched ;
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Fieldwork and Grammaticography
in a Digital World

Overview

* background

e fieldwork
 grammaticography
* other advances

e outlook




BACKGROUND
(aka: contextualization)



Pite Saami

Uralic > Finno-Ugric > Saamic
spoken by ~40 individuals from Arjeplog/Arjepluovve in Swedish Lapland
aka: Arjeplog-Saami, bidumsamegiella

nearly all speakers are at least 50

all speakers are bilingual (Pite Saami and Swedish/Arjeplogsmal)

no official orthography (yet...), but a working standard

no media

Swedish dominates everyday life

hardly being passed on to younger generatlons
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larger linguistic studies:

e Halasz 1893 (in Hungarian)

Pite Saami

* Lagercrantz 1926 (in German)

 Ruong 1943 (in German)

e Lehtiranta 1992 (in Finnish)
*  Wilbur 2014 (in English)

e Sjaggo 2015 (in Swedish)
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Pite Saami

Pitesamiska stavningsregler
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other materials: |
» extensive collection of heritage materials (ISOF, Uppsala)

* dictionary (Pite Saami -> Swedish/English)
and proposed orthographic rules (2016)
* online lexical database

e online orthographic rules (including spellchecker (in beta))
* smart phone app in the works PITESAMISK

SAMT STAVNINGSREGLER




Pite Saami

recent linguistics projects:

 Documentation (2008-2015; materials archived at ELAR and TLA)
* Lexicography (2016)

» Syntactic structures (2016-present)



Pite Saami

Wilbur 2014 (in English)

dictionary (Pite Saami -> Swedish/English)
and proposed orthographic rules (2016)
online lexical database
online orthographic rules (including spellchecker (in beta))

Documentation (2008-2015; materials archived at ELAR and TLA)
Lexicography (2016)
Syntactic structures (2016-present)



Pite Saami

-> each fieldwork situation is unique!

* significant aspects of mine include:
* an accessible modern technological infrastructure on-site
e a previous history of linguistics work
» extensive language technology tools for closely-related languages
* messy but extant orthographic “tradition” when | started
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FIELDWORK in a digital world
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tools for fieldwork

* in the old days: notebook and pencil

* nowadays:
— recording equipment
— laptop
— digital backup capacity (even in the cloud)
— transcription software (ELAN)
— mobile phones

— social media
(e.g.: for staying in contact, data source)

— grammaticography software
(e.g. FLEX for interlinearization)

— language technology



data collection and fieldwork

* modern, affordable digital recording
technologies (especially video) allow
fieldworkers to capture much more than just

language, but the entire human event

— more complete documentation, potentially useful
beyond linguistics®

why not use:

* body cameras

e drones

e surround-sound microphones
* 360° cameras

e 3-D cameras
*cf. RieRler & Wilbur 2017



(re-)collecting old data
(heritage harvesting)

. R (optical character recognition)

34 SAMEFOLKETS EGEN

Pdnka kidde

Te vuolkepa tah kuoktes
vulus Vuonan vadtset, ja tat nijta pahtsa
iktuk kihtaj ielov vuoidnet. Tah kuoktes
drojka vuonan midde pejveh, ja ku te vist
pajas vadtsaika, ja ku putijka kite vujdnusij,
te vuojdnepa sij, aht jello lij kujht kite
kuoran livan, S4) viittsijka. Ja ku te kite
lahka putijka, mav sij te fska dttjojka vuoid-
net? Tat jello, mav sij jibkijka lij livvatemen
~— tat lij kalle urrum livva jello — min mij lij
sjaddam tajna ielojn ja nejtajn? Sij vujnijka,
aht nijta lij tjubkim ielov ja mannam kite
kuorraj ja livutahtam ielov ja alkam altojt
pihtjet. Ja ku lij pAhtjemin, te 1ij atja-rajte
Jala ajja-rajte tsapmestam tav livva ielov ja
pAhtjej nejtav jamas. Aphk sijta iello ja almatj
vil aj fieraj tasa tan kiiddaj

Ja iellam pahtsam jenap puhtsub viessot,
ku tah mah lin ulkolin kuohtomin jala »ski
nirtimens — niv kukte mija varen pruvh-
kujin hillit, ja tah iellam ienap ku nakan
nilje-lihk higga.

Tan kuoktasij sjattaj lussis vajve ja umdir-

retis kiesse-pojveh. Niijta lij hihkinam ja |

kajhka iello latkanam, aht shj iepa mahtam
jihtet. Ja tat rajest kuhtjun tav kiettev Pinka
kiidden, man nala lij dph sijta jello ja nijta
atja-raitest tsapmestuvvum jamas

Min aj mujhtav mu manna palest, aht vuo- |
ras almatjah kiesen, ku kalkajme ielov rejd-|
nuhit, tjirkd vakotin, aht kisse atja-rajte ll
mannamin, de ij kalka padjat ielov tjAhkinit
jala livatit ajoat tiptet suojbma ja luopoj
kuohtot, tasak rajte vassa. Ja ij kalkam stivrit
ielov nievres ietnamij, kinne lih pakteh ja
juovah ajnat stivrit jalka ietnamij, kinne ij
tarpahii iello tjAhkinit. Ja almatj ietj, vajku
ajja ahtselis rassjo pAhta, te idtjij dttjo rasjost
pahtarit ja tjaknat kirkedapa vuoollaj, tat 1ij

iello-tjirrikavy jikd rasta. Ja te kalkaj sén
ot vist rasta mannat, men te viltij jhhki su,
Jja sikkoj nijta tan jAhkij. Skajtekietjen lij
JAhkA tjaskam rupmahav kaddaj. Ja pallin
almatjah rikkev tan skajtaj ja javestin rup
mahav tasa. Min midde jakeh tat rajest viisso
almatjah kullin, ku tat nijta joojkaj tan
skajte-kietjen ja hilhj: »Jikd skivvih kul ma
pir pieljebtubtij> Ja lerrin almatjah tav
vuolev ja lierahtin puolvast puolvaj

Suplsas atja-rajle pirre

Tav 1A mu tjidt-ajja mujhtalam. Lij shimes
sapme mij iktuk urutij ja kulijt pivtij. Kita
tjav inij kinne vieso). Skmes palen ku lij iktuk
kiten, te pihta sisa kihtaj amas stuorra Almaj,
miin nubbe juolke 1& &nep. Nuppen kietan 13
stuorra ruovte-karre ja tidno ja nuppen kietan
stuorra vihtjer. Ja te hilla sapmaj: »Ihta til
tin mu thptd?» Sapme pallaj ja vastetij aht
idtjij shn tipth. T& hilla tat stoorra Almaj
»Miln l&v tal tat atja.-rajte. Ku kullapihtit min
liv mannamin, td tsapmav tajna vihtjerijn
tan ruovte-karraj, ja ku tidouj tsapmav te
altakastav, ja rassjo pAhta taste, ku karest
lejbkiv tjatsev.s Ja te vit hilla: »Ku kulla.
piktit min liv pihtemin, te ehpit dttjo aktakav
tahkat jala parkat, ajnat verhtipehtit vuortet
tasak min liv middel mannam. Min iv
vuokahi, aht tijah kalkapihtit nakanav tahkat,
ku min liv mannulakan, Tav kalka tin hillit
kajhka jetja almatjijta

Ja te min aj mujhtav, aht tulutj vuoras
almatjah lin nivht mirahkah manajta, jus
idtjin sjavot &ro, ku atja.-rajte jala » Balv.ajja»
lij mannamin

Lars Remsund

Frin Jokkmokk har inshnte f6ljande
Muohta-kuolto.

Tiima kita hi aktii mirhmes mano manne-
| kietjen tjiervas kuolto. Vuostak muohtii dvvd
Etnakav pieiven, ja te iehketis alhkii pieggat
Ja taina ki lii muokttam &td muohttakav, te
sjattai muohta-kuolto.
ii liima vitas mah aniima dllokitev Ulte-
vistuoddarin. K& pieggas karmai iehketis, te
mii vierhtiima tjadnat kitev simes kirkai ja
tsakkatit dtndrisait ja taddalit liuta-madda
riit. Idja-kuoutelin mii vierhtiima padjanit ja
kamatit, taina ki piegga lii niv karram, atte

TIDNING

Renkalvarna fingades med metspin

Shogmamerna feln Vistra Kikhejsur samise varje
wommsar | Tjatuis vid Baktdive fir mirkning av drots
reakalvar. Dilrvid tillimpar man ett av Glllivaress
merna pré system vid Infhugandet av kalvarna. 1
stillet fOr Jasso har man anviat sig av Maga spin, |
vars yttersta Anda en repigla anbringats, och pd detta
sitt fhagas renkalvarsa | bakbenes.

Tvh shogmamer frin Vistra Kikkejaur voro fir
vhgra Ar sedan ph studieresa till GRllivare, dilr skog»
samernas sommarresakotsel studerades. Dir ha samerna
:lmhgva ghtt in fGr den intensiva resskitseln och

om

l-hall\u infingande. Detta hu bl s, den {3t
ten, a8t kalvarsa iste akiljas fris vajorsa, enldr re
sarna inte skrimmas av vinande lamse. Resarna for
hhlla sig lugnare och nir kalvarsa fOljs vajorma holt
stillsasut, Ur risken fir felmirkning sistan belt wte
siutes. Framfie allt kar lappfogden varit intressernd
Ay att det ay: temet provas, endr det bar sina
gives fortjisster. Gillivaresamerna ba Avea gitt in
for att filja renarna natt och dag, vilket gir renarna
lugnare och tamare

Det var givetris ingen it sak fir samerna att pd
on glhog Svergh frin lassokastuingen Uil »metandets,
och | slutet av mirkuinges | Tjiatals nyttjade man
det gamla beprivade sittet. Rengirdet var nimligen
i sthesta laget, vilket gjorde, att smetandets blev allt
fér tidsédande

I Tiatuis hilller det ph att viza spp en lappstad i
miziatyr. Dir bar simliges byggts sex kitor i stil
med de, som finsas | lappstades | Arvidsjaur, tvd
Mirbren och tre rengirden,

Hur driingen Lars blev en stor renpatron

Piljande »historis> har mine férfiider beriittat fir
mig, och de gjorde detta sd, stt berittolsen fick san
nolikhotens prigel.

Hiodelsen fOriigges till cirka tre kilometer norr
om Arakssole, dir tengirdet Riobei biive-gidde lig
ger. Lars var deiag it en rik skogmame vid namn
Olof — | dagligt tal kallad Wuolla, En natt, 44 Lan
var ste och valisde renhjorden, mitte han tvi nipna
sameflickor — wieternildah. De wvar bida kisdda |
sevaltjahy, ytterplagg, sydds av bevedda remskinn,
som firgats rida wmed den saturfirg, som framstilits
av albark. PFlickornas Mirfiitor var Mags och prydda
med vackra parlband av rusda pirior. Dessstom hade
dessn theer | wina Maugs flitor firdigsnodda sensnd
ren, soom samser flrr | tidem asvinde som sytrdd vid
olika simnader. Do hade ocksd var sin husd med sig.
Des ena av flickorna frigade Lars, vilkendera han
belst Smakade sig: en fhgelbund eller en reshund.
Lars ville maturligtvis ha yeshunden, som han ocksd
geaaat fick som ghra

DA beritias det, att bans renar birjade firdka sig
att han ph nigra Ar blev en stor renbus
att birja med bade han visserligen eott
fital remar, som han fitt som dringlin wnder drems
Jopp, men sedan han blev Agare till dem usderbara
renhunden. vieste han Inte ordet av, innan ban blivit

embedded text

(more than just scanning!)
can be exported

(e.g. to ELAN)

can be part of a corpus*

*cf. Partanen & Rief3ler 2019
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(re-)collecting old data
(heritage harvesting)

HTR (handwritten text recognition)

Kopia fran Institutet fér sprak och folkminnen.Acc.nr.17966.Israel Ruong.Lappland

 embedded text
(more than just scanning!)

Ullee Zfhels iehadirn FELik o4& * can be exported
Pl it sl i Al (e.g. to ELAN)
I2g Rl Ao — ozl s s R, ool o o2l — . el A *
G e g 5T o - SR * can be part of a corpus
IS SR LT RRP PPN D RS A S - i B T * much more complex than

e el e bt o ied OCR, thus it currently

S R = requires much more training
<£ < reiedesr— iyl L 7 Gl S
g 7 ;. /]
i i bk ke RSSO data before it’s useful
TP o y < o Kol Pt DL At | _ /{; el re b
G . s i *cf. Transkribus project (Kahle 2017);

also Blokland et al 2019 for a brief
discussion




6| |11 ! metaphony

=s| |"Default VH" !regressive vowel height assimilation in V1 with i/u in V2" ! 4:5 a:i &:e a:u ~0:0
sl | /] @RULENAME@__

%0 Vx:Vy <=> [#|.#.] C
31 where Vx in ( d@ a a
%2 Vy in (aie
383 matched ;

n _ Cns:+ VHtrig Cns:* Dummy:x Vow:* %>:0 ;

Six¥k
a)
u)

»s| ["Default VH for 4syllables" !(ignores first foot, otherwise same as above)

| | Il _ @RULENAME@__

%7 Vx:Vy <=> [#|.#.] Cns:% Vow:+ Cns:+ Vow:+ Cns:+ _ Cns:+ VHtrig Cns:x Dummy:* Vow:x %>:0 ;
6 where Vx in ( da & a )

39 Vy in (@ ieu)

376 matched ;

GRAMMATICOGRAPHY
in a digital world
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brief history of grammaticography

* 1/3 of the Boasian trilogy

* Payne 1997, Mosel 2006, Aikhenvald 2015, etc.

* Nordhoff 2008 Electronic Reference Grammars
for Typology: Challenges and Solutions

* Implemented grammars (incorporation in
corpus and computational linguistics)



digital tools for grammaticography

* Toolbox, FLEXx

» good for concatenative morphology
* play, play-s, play-ed, play-er, play-er-s

* not so good for non-linear morphology

* sing, sing-s, sang, sung
What do you do when
non-linear morphology is
the default in your
language?



digital tools for grammaticography

* Toolbox, FLEXx

SG PL
NOM | jydllge juolge
GEN | juolge julgij
ACC | juolgev julgijt

ILL . lI 7 . . l "d
juallgdj julgijda
What do you do when

non-linear morphology is INESS | juolgen julgijn

the default in your ELAT | juolgest julgijst
)

e COM | julgijna julgij

ABESS | jyolgedak juolgedaga

£S5 juallgen

judllge ‘foot/leg’



digital tools for grammaticography

e other, digital approaches...

What do you do when
non-linear morphology is
the default in your
language?

NOM

GEN

ACC

ILL

INESS

ELAT

CoOM

ABESS

ESS

SG PL
judllge juolge
juolge julgij
juolgev julgijt

juallgdj julgijda
juolgen julgijn
juolgest julgijst
julgijna julgij
juolgedak juolgedaga

juallgen

judllge ‘foot/leg’

4 stem allomorphs:
judllg-
juolg-
juallg-
julg-



implemented grammars

aka “precise” grammars /\

— self-validating

Jacy

An Implemented
Grammar of Japanese

computer-processable

— but only borderline human-readable
(at least from a traditionalist perspective)

Melanie Siegel, Emily M. Bender,
and Francis Bond

— computational linguists, typically HPSG Siegel et al. 2016

analyze linguistic structures
implementation --> parse and tag a corpus

cf. new Language Science Press series “Implemented Grammars”




implemented grammar (FST/CG) for Pite Saami

e Giellatekno infrastructure:

the Research group for Saami language technology at University Tromsg

— FST - Finite State Transducer!
— CG - Constraint Grammar?

e automatic annotations in ELAN...

!Beesley & Karttunen 2003; 2Didriksen 2007—-2018, Karlsson 1990; Karlsson et al. 1995



implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms
Constraint Grammar (CG) - for removing ambiguities in FST output

formalism:

 lexc (lexicon, PoS, linear morphology)
« twolc (non-linear morphology)

« cg3 (syntax)

Uses orthographic standard!

Stuormon Vuona rijkan. Da lin ber gdlbmd almatja, dat sdme bundi, suv &hkka, ja sdj inijga aktav niejdav. D&
1ij del giesse, ja gdhte 1ij del dan Stuormo vaggen. [Ja iello guodoj dajn grésse bahkojn ja dan vaggen
jahkagaddev. D& vuadllgeba da guoktes vulus Vuonan vadtset, ja dat ndjjda bahtsd iktuk gdhtdj ielov vudjdnet. Da
guoktes arojga Vuonan madde biejve, ja gu dad vist bajas vadtsdjga, ja gu budijga gdde vujdnusij, da vudjdneba
saj, ahte iello lij gujd gade guoran livan. S3j vadtsijga. Ja gu da gdde lahka budijga, mav sdj d& &sska
adtjojga vudjdnet? Dat iello, mav saj jahkijga 1ij livvademin — dat 1ij galle urrum livva iello. Men mij 1ij
sjaddam dajna ielojn ja niejdajn? S3j vujnijga, ahte ndjjda lij tjuhkkim ielov ja mannam gdde guorraj ja
livudahttém ielov ja &1lgédm &ldojd bahtjet. Ja gu lij bahtjemin, da 1ij atjardjjde jala 4jjarajjde tsabmestam
dav livva ielov ja bdhtjejniejdav jamas. Abbd sijda iello ja almatj vil aj fieraj dasa dan gaddaj.

9Ja ie lam bdhtsadm ienap buhtsu viessot, gu da ma lin ullgulin guohtomin jala «skdnardemin» — nav gukkte mija
varen pruvvkujin hdl13t, ja da ie lam ienap gu nagan nadlljeldk hégga.

fDan guakktdsij sjaddaj lussis vajves ja umadrredis giessebiejve. Ndjjda 1ij hdhkkdnam ja gajka iello ldttkanam,
ahte sdj iebd mahttadm jahtet. Ja dat rdjest guhttjun dav gieddev Bidnnka Gadden, man nala lij abbd sijjda iello
ja ndjjda adtjarajdest tsabmestuvvum jamas.
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implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms

formalism:
 lexc (lexicon, PoS, linear morphology)
« twolc (non-linear morphology)

Output analyses:

+FNom
FllagesN+5g+ 1 11

1]’%(‘5{ +Pl+AcCcC

juolgen
juolgen




implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms

input: output:

wordform wordform lemma+PoS+Morphology
juallge
juallge juallge+N+Sg+Nom
julgijd

julgijd juallge+N+P1+Acc

24



implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms
formalism:

_ , juallge juallge+N+Sg+Nom
« lexc (lexicon, PoS, linear morphology)
61| | jupptsa: jupptsa N_E ;. soup” Julg]_] d juéllge+N+Pl+Acc
s2( | juallge? ge N_EVEN "leg, foot" ; ! no. 94. — .

a3| [juallgebielle: juallge#bielle N_EVEN "one leg (as opposgt
eu| | juallgeblarre: juallge#blarre N_EVEN "the ball of the
és( | juallgetjuvvde: juallge#tjuvvde N_EVEN "toe" ; ! no./94
616 jéde+N+Der/NomAg:jédea‘ieddje N_EVEN "leader, cha¥Pberson" ; !
617 )aqr]a jagna N_EVEN “llngonberry v ! ng.—95¢
618 Jahka )ahkd N_EVEN "stream, creek*S ! no. 3434

610 S 1204 (18 AN EVEN "Cheristmac!! «+ 1 nAa 0O&2
—J ss| [ LEXICON N7 ! giella, gufdlle, biss
| |+N:“EVENCASE ; ! Sg Nom, f£5ss

7 |+N: N_EVEN_ILL ;

#| |+N:™WG N_EVEN_WK ; ! C¢ here

#| |+N: N_EVEN_DIM ; !DIM/derifation

40

ol |Lg %8| | LEXICON N_EXENTJ

a| |+ ¥| | +Pl+Gen: K ;

4| IN_| *# +P1l+Acc:d K i

| |+C | |+PLl+Ine:n K 3 trong-grade

W | (+Pl+Ela:st K ; 'norm 25
1 ADTLAEYT =swlleas /N v ~ s




implemented grammar (FST/CG) for Pite Saami

infrastructure:
Finite State Transducer (FST) - for analyzing wordforms
formalism:

: juallge juallge+N+Sg+Nom
« twolc (non-linear morphology)

— julgijd juallge+N+P1l+Acc

3| |"Consonant Gradation for xxy:xy" €=
al | 1! _ @RULENAME@__

Cx:0 <=> Vow:+ Cx _ Cy Vow:+ Cns:x ( Dummy: ) %"WG:
where Cx in (11111111 1lmmmm)|
7 Cyin(jbdfgkpsvbgps)
8 matched ;

“"Default VH" !regressive vowel height assimilatiogf in V1 with i/u in V2" ! 4:5 a:i &:e a:u ~0:0
!l __@RULENAME@__
Vx:Vy <=> [#|.#.] C
where Vx in ( & a &
4 Vy in ( a i e
matched ;

n _ Cns:+ VHtrig Cns:f Dummy:x Vow:* %>:0 ;

Si%
a)
u)

"Default UA in G3" ! u™O:ua (juallgadj, lugkkta); always with word-initial C

!l __@RULENAME@__

%™0:a <=> Cns:* u _ G3 [:a|:0|:y|:4]|:3
Cns:* u _ noCG [:a|:o0]:y]|:a

fal \%"*"WG: ;
13|:4] Cns:x %°G3:x %“UAUML: ;

3 © @ N & in & F - e e

"Special UA (VH) in G3" ! u”0:ua (jpéllge); always with word-initial C

!l @RULENAME@__

%™0:a <=> Cns:x u _ G3 :e \%"WG:
Cns:x u _ Cns:+ :e (j;
Cns:x u _ noCG :e Cny-:

) %°G3: ; ! duddde<—>duodde, gudddej<->gudddeja
% UAUML: ; ! tjuadtjelit (not tjuodtjelit)

SN
NG S SRR S ]

"Special VH for u”0" ! u™0:u@
!l _ @RULENAME@__

0 %70:0 <=> Cns:x u _ Cns:+ VHtrig Cns:x Dummy:* %>:x ; !juallge<—>julgij 26

"W2 E to I before j-suffixes" ! guolle —> qulij



implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for generating wordforms

osfljp

a+Nom

L1
[ L1

(it works in both directions)



implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms

julgij
julgij jJuallge+N+Pl+Gen
julgij Juallge+N+PLl+Com

julgijn
julgijn )
julgijn ji

(@

M w

- -~ .. - . Yo
D1 (D ) | 0
Vv (g0 LV \ UV Q) \V

Q

-+ -
L9 "~ ) P

Q Q
j— - — — [S) —
nuuvuywuauwy
L

-,

+¥+ConNeg
V+Imprt+Sg2

(@

-

D (D (D

(8]

BUT: how to deal with morphologically ambiguous wordforms?
(disambiguation)



implemented grammar (FST/CG) for Pite Saami

infrastructure:

Constraint Grammar (CG) - for removing ambiguities in FST output

formalism:

e Cg3 (syntax)

us! |#NP (incl. pronouns) preceding certain Po is Gen
' |SELECT:genB4Po Gen IF (%1C Po BARRIER NONP);
' |REMOVE :NoPoWithoutGen Po IF (NOT x-1 Gen BARRIER NoNP);
<1 |#NP (incl. pronouns) following certain Pr is Gen|
=2 |SELECT:genAfterPr Gen IF (%x-1C Pr BARRIER NoNP);
REMOVE:NoPrWithoutGen Pr IF (NOT %1 Gen BARRIER NoNP);

example: rules describing dependency between adpositions and genitive case
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implemented grammar (FST/CG) for Pite Saami

infrastructure:

Finite State Transducer (FST) - for analyzing wordforms

Constraint Grammar (CG) - for removing ambiguities in FST output

formalism:
« lexc (lexicon, PoS, linear morphology)

 twolc (non-linear morphology) output (analyses)

* Cg3 (syntax) "<man>"
“man" Pron Pers Sgl Nom
ll<lev>ll
“1a" V Ind Prs Sqgl
ll<j ulg iJ' >ll

“juallge™ N Pl Gen SELECT:329:genB4Po

; "juallge" N Pl Com SELECT:329:genB4Po
"<nanne>"

"nanne" Po
L "nanne" Adv REMOVE:313:NoAdvIfPo




disambiguation example

nala gdhttjat tjurvij daj



disambiguation example

nala gdhttjat tjurvij
onto look+INF antler+GEN+PL
antler+com+pL

FST output:
nala
nala nala+Po
gahttjat
gdhttjat gdhttjat+V+Inf
tjurvij

tjurvij tjarrve+N+Pl+Gen
tjurvij tjarrve+N+P1l+Com

daj
daj
daj
daj
daj

dat+Det+P1l+Gen
dat+Det+Pl+Com
dat+Pron+Dem+P1l+Gen
dat+Pron+Dem+P1l+Com

daj

DET+GEN+PL
DET+COM+PL
PRON+GEN+PL
PRON+COM+PL
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daj

disambiguation example

tjurvij nala

‘to look at those antlers’

FST output:

nala
nala

gahttjat
gdhttjat

tjurvij

nhala+Po

gadhttjat+V+Inf

tjurvij tjarrve+N+Pl+Gen
tjurvij tjarrve+N+P1l+Com

daj
daj
daj
daj
daj

dat+Det+P1l+Gen
dat+Det+Pl+Com
dat+Pron+Dem+P1l+Gen
dat+Pron+Dem+P1l+Com

gdhttjat

[pit100405b.011]
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disambiguation example

daj tjurvij nala
da-j tjurvi-j nala
DET-GEN.PL antler-GEN.PL  onto

‘to look at those antlers’

FST output:

nala
nala nala+Po

gahttjat
tjurvij

tjurvij tjarrve+N+Pl+Gen

YR ————

daj
daj dat+Det+P1l+Gen
dajd—  dat+DetLPlelom

e ——— e e e P - Ger—
daj dat+ProniDemiPlilom

gdhttjat gdhttjat+V+Inf

gdhttjat
gahttja-t

look-INF
[pit100405b.011]

CG syntactic disambiguation:

e postpositions govern genitive NPs
SELECT Gen IF (*1C Po BARRIER NoNP);

e pronouns are not embedded in an NP
REMOVE Pron IF (*1C N BARRIER NPNH):
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implemented grammars

pros:

entirely digital (easy copying, versioning, etc.)
computer-processable

can analyze AND generate (useful for practical tools, e.g. teaching
apps)

accuracy can be tested on real empirical data

prose can be included (as <!—comments-->)

further use in other, digital applications...

cons:

requires significant technical knowhow to learn and to implement
not very human-readable, especially for non-specialists

— prose is only included as <! --comments-->

— not ideal for standard average typologists

— not even close to ideal for most non-linguists



further use in other, digital applications...

e spell-checkers
 grammar-checkers
* teaching materials (e.g. apps)

Johan Lasko ja suv ahka Hinga viessomajge birra
cee The life history of Johan Lasko and his wife Hinga

sje19210000a-lagercrantz19572-426
by Maria Johansson, originally transcribed by Eliel Lagercrantz in 1921.

The Finno-Ugric transcriptions and German translations were originally published as text 426 in Eliel Lagercrantz, 1957. West- und
stidlappische Texte. Lappische Volksdichtung, volume 1. Suomalais-ugrilaisen Seuran Toimituksia 112. Helsinki: Suomalais-Ugrilainen
Seura; these are published by permission of Suomalais-Ugrilainen Seura.

All other transcriptions and analyses copyright Joshua Wilbur and the Pite Saami Documentation Project, licensed by CC BY-NC-SA 4.0.
Lexical, wordclass and morphological analyses as well as English glosses were derived automatically, thanks in part to the Giellatekno
infrastructure and to scripting assistance by Iris Perkmann and Ciprian Gerstenberger.

Johan Lasko ja suv ahka Hinga viessomajge birra.
FUT: Johan Lasko ja su anka Hinka viessuom-ajkié pirra.
EN: The life history of Johan Lasko and his wife Hinga.
DE: Uber die Lebensgeschichte des Johan Lasko und seiner Frau Hinga.

1

Hinnga lij riegadam Arjepluove nuortabiele suoknon, jaben 1844, ja suv alméj aj.
FUT: Hinka lij ri - ékaram arja-pluvié nds - ruta-pi:élié su:oknuon, japién 1844, ja su olmaj 3j.

EN: Hinga was born on the north side of Arjeplog parish in 1844, and her husband as well.

DE: Hinga war im J. 1844 im Nordteil der Gemeinde Arjeplog geboren und so auch ihr Mann.

San lij nuorap ietjas ahkast 4hkka
FUT: so™n lij n - orap i- é¢as ankast.

EN: He was younger than his wife. N Sg Ela

DE: Dieser war jiinger als seine Frau. grandmother, wife




further use in other, digital applications...

spell-checkers
grammar-checkers
teaching materials (e.g. apps)

in documentary linguistics / endangered
language descriptions

— automatic tokenization and annotation for corpora



further use in other, digital applications...
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Text Subtities Lexicon Comments Recognizers

v ref@ALF 196}

> Nr Annotation orth@ALF fr-engBAs f-swe@ALY A-tng@ALr UFWEALF
2 022 2 *ro... on .
23 023 | ¢tiln jus aligat. . and now, Il Ser...  och nw, om det 3k,
2¢ 024 muovasbitso)  “mucvas”reindeer “muovas”ren
25 025 ] 4, i §UOYo}...  Which in, whichis.. som ir, som stie,
26 026 jus dal givanuja. . teraissucha..  om deteas 80 o.

~ 207 Jia men vaniig guo... wnd with normat £, och med vanig b

¥ 2800 Ohopis DAMSO] [0 BABCK fRINCENT and  SVAr fen och
20 029
30 030 ?
3N o d&ie axta here s ooe dirdron
32 032 datls muv ga ern s my. diir e v
33 033 Gassia 14 onhatone tore s pd det Ar
3 0% v gémbel my old min gammal
35 035 phmDal svAflek. 5. old "wljlak”, Wi gammal svajex’.
3 03 catldgal Mhul g . Datisdefotely s det Ar verkiges that bellsg pes de.
a7 oar OAL 0at \a via, Tl that s white don, den dr Wit,

000151865

Selection: 00:01:45.055 - 00:01:49.495 4440

N, the biackane, the... don Gir svarke,

M R[N D ThR [ DE 01 MM PS5 | = ~i=l1l"T Selection Mode LoopMode W
T ————— ¥ P r——~r— P ————
100405 001:52.000 009152200 0001 52.400 000152500 000152.800 000153000 200153200 0001:53.400
oS w o RTINS AL AL — =
0001 52000 000152200 000132400 00.01:52.600 000152 500 00.01$3.000 000133200 00.0153.400
| 028
¥ UBAEF | =
|4 ahppis batsoj ja
| T oI @BAEF Hhopt 1
‘ ‘ ‘ = black reindeer and
- fong@A
vart ron
‘ ‘Ln'hwn@'\ svartron och
[ 5
‘ b worsga | 18nPeis batso] ja
| 875
ahppat bat a
1 1:‘?'_"'"5 ahppa iso) i
|| |me
| A N cc
|| “pose
Attr Sg+Nom
| oo
‘ ‘ [ black reindeer and
“ gloss
w =
noles@AE
3

including annotations for:

* Lemma

* Part of speech

* Morphological categories
* Gloss

Metadata  Controls

tier structure in ELAN corpora (Freiburg-style)
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further use in other, digital applications...

e tier structure in ELAN corpora (Freiburg-style)

corpus building/extension using a script! that:
tokenizes the orthographic representation

2. sends each token through FST | i 00:01:52.000
« ey . 1 ref@AEF :
3. removes ambiguities using CG s 't.éh v
. 1 O_[th@AEF janpp ] J
4. adds an English gloss 56 R—
c - c _ﬁ-eng@A
5. inserts this output into ELAN (54)

svart ren och

tiahppis
benefits:

* saves time

* avoids inconsistencies

* can be updated automatically

tiahppat

A

More details in talk at 11:30 in room 13
by Blokland, Partanen and RiefSler

Icf. Blokland et al. 2015; Gerstenberger et al. 2016; Gerstenberger et al. 2017 39




summary of
digital grammaticography

requires:

* time to learn the formalism and set up the infrastructure
e understanding of grammatical structures

* string-based representation of language

main benefits:
e can be freely accessible online
* possibility to publish (hopefully getting academic recognition, cf. LangSciPress series)
e export data for use in other tools and disciplines
e spell-checker
* lexicographic materials (including smart phone apps)
e corpus building
e teaching materials
* increased status for the language
* more accessible to other disciplines, e.g. via text search

main drawbacks:
* not terribly human-accessible
* not taught traditionally in General Linguistics programs



2.592967

0.4225

1 dhtje maddo lij |del Tjidtjagist <sil> rg;""
[©]

w2 a hjtfjlefm|a tt o JLEGEIIY t )i j SIL f;;;:’;
2.592967 I
0 Visible part 2.610000 seconds. 2.610000

Total duration 2.610000 seconds

OTHER ADVANCES
in digital technologies
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new language technologies

automatic segmentation, e.g.:
— Autosegmenteerija 2.0

e Estonian autosegmentation forced-alignment tested on
Pite Saami with surprisingly accurate results:

2.592967
0.4225
0.004796
-0.3903
5000 Hz ;“.-'T *“‘-’-_L\.\« ‘.’l"- P A
":\“. ! ~
930 Haf o {
OHzlll b N Npeb !
2142 z . i Yprz e . word:
1 dhtje maddo lij fdel Tjidtjagist <sil> ) .
0
w2 a hjtf i [efm| a t o f1kkkdn) t ;)i tt j a |k]i| s |t |SL [
2.592967 [
0 Visible part 2.610000 seconds 2.610000

Total duration 2.610000 seconds 42




new language technologies
e speech recognition, e.g.:

— Common Voice (moz://a) in community
development for a number of smaller languages
(e.g.: Erzya, Komi-Zyrian, ...)

mon V01ce CONTRIBUTE ~ DATASETS  LANGUAGES
Speak Listen
Donate your voice Help us validate voices

Common Voice is Mozilla's
initiative to help teach machines
how real people speak.




new language technologies

e automatic implemented grammar production

— LiInGO Grammar Matrix

http://matrix.ling.washington.edu/customize/matrix.cgi

LinGO Grammar Matrix

Matrix customization and download page :ccuescacion
Version of Tue Nov 13 21:13:22 UTC 2018

The LinGO Grammar Matrix is developed at the University of Washington in the context of the DELPH-IN Consortium, by Emily M. Bender and ¢
material is based up work supported by the National Science Foundation under Grant No. BCS-0644097. Additional support for Grammar Matrix de
from a gift to the Turing Center from the Utilika Foundation. Any opinions, findings, and conclusions or recommendations expressed in this material
author(s) and do not necessarily reflect the views of the National Science Foundation. The Grammar Matrix customization system is hosted by the U
Washington.

[University of Washington Website Terms and Conditions of Use]
[University of Washington Online Privacy Statement]

Publications reporting on work based on grammars derived from this system should cite Bender, Flickinger and Oepen 2002 [ bib] and Bender et al |
Further publications from the project are available on the project website.

Filling out this form will produce a starter grammar for a natural language, consisting of a language-independent core and customized support for the
describe below. Be advised that this system is highly experimental. We are interested in your feedback. If you have questions or comments, please er
Bender at: ebender at u dot washington dot edu.

[Back to Matrix main page]

NOTE: Throughout the questionnaire, questions or subpages that lack a required answer or contain an incorrect answer are marked with a red asteris
subpages that contain answers that might be problematic, but are not outright incorrect, are marked with a red question mark: 7. Hovering the mouse
asterisk or question mark will show a tooltip describing the error. Clicking on a red asterisk or question mark that is on the main page will link to the
on the appropriate subpage.

P * General Information
» * Word Order

» Number

P * Person

P Gender

» * Case

» Adnominal Possession
P Direct-inverse

P Tense, Aspect and Mood

P * General Information
P # Word Order

» Number

P * Person

P Gender

P = Case

P Adnominal Possession
P Direct-inverse

P Tense, Aspect and Mood
P Evidentials

P Other Features

P> Sentential Negation

P Coordination

P Matrix Yes/No Questions
P Information Structure

P Argument Optionality,
P Nominalized Clauses

» Clausal Complements

P Clausal Modifiers

P 7 Lexicon

» Morphology.

P Import Toolbox Lexicon
P Test Sentences

P> Test by Generation Options

Archive type: @ targz  .zip
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new language technologies

e automatic implemented grammar production
— LinGO Grammar Matrix

http://matrix.ling.washington.edu/customize/matrix.cgi

Li | ;33 —%— Mode: TDL; Coding: utf-8 —%-

3 333 Grammar of mini English
M . ;33 Created at:
Wed Mar 27 12:19:05 UTC 2019

VO ;33 based on Matrix customization system version of:

e NHHH Tue Nov 13 21:13:22 UTC 2018

fron & ]

a9 ;33 This is a sample choices file which exercises only a small range of
el 750 the information provided by the customization system, in order to
wn " 333 create a grammar for a very small fragment of English. It describes
ey 2/ | 333 and SVO language with a small vocabulary drawn from English and

Fat 13 | ;33 subset of the (already simple) English verbal agreement paradigm.
i 4 | 333 Where it was not possible to leave a section blank, we have said

¢s¢ 15 ;33 the language does not manifest the phenomenon, even when this is

;33 not actually correct for English.

LN B B B B B B B B B B B B B B B B B B B B B B B B B B A A B A B B A B A B A B BN AN B A RN B A A B A A A A A

(Bac
NO1

sub,
e 19 ; Type assigning empty mod list. Added to basic types for nouns, verbs and determiners.

ontl

non—-mod-lex—item := lex-item &
[ SYNSEM.LOCAL.CAT.HEAD.MOD < > ].

733 Matrix Type Addenda

rrrrrrrrrrrrrrryrIRYRYNRIRRD



new speech technologies

* relevant technologies being developed
continuously

* leading to a significant increase in efficiency for
corpus building

-> better grammatical descriptions
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OUTLOOK



outlook

e digital tools can provide powerful advantages
for both fieldwork and (especially)
grammaticography and documentation

e but: they require knowhow that goes beyond
a typical linguist’s training

* I’'m not saying this is for everyone, and
realistically only parts will be relevant for a
few — the point is:
Digital technologies should be considered, too!
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