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BENEFITS OF USING COMPUTATIONAL TOOLS

ADVANCING THE STUDY OF ENDANGERED LANGUAGES
1. Test the accuracy and coverage of the
WITH COMPUTATIONAL TOOLS FOR MORPHOLOGY analysis of the morphology.

: 2. Partially automate the glossing of texts.
The case of Asama verb paradlgms 3. Enable quantitative measures of

morphological complexity.
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“The insufficiency of paper-and-pencil  Content paradigm cell {L, o) = realised cell w
llngmstlcs" (Karttunen 2006). (AMJUI LH, SEQ) = aadi HL
» Finite-state transducers (Beesley & Karttunen « Unlabeled form w - all possible analyses (L, o)
2003). (AMJUI LH, SEQ)
- Bidirectional: . AAMJUI H, SE
, aad+ HL (AAMJUL H, SEQ)
PRODUCTION lexeme/root - inflected form: (ABJUI LH, SEQ)
RECOGNITION inflected form - lexeme/root. (AABJUI H, SEQ)
* Syntax similar to that of phonological rewrite + L - full realised paradigm, i.e. a set of cells
rules familiar to many linguists. {w, o), (W', a’),...}).
regex V. -> 0 [| VV _ - Any realised form (L, o) - list of all possible
regex 1 -> 2 || r _ realised forms of any other paradigm cell.
regex 0 -> j S _a; \ <
- Endangered Ryukuan language (Japonic famlly) . 3 THEORETICAL MORPHOLOGY
Reference srammar broiect by b. Lavague » FSTs have sufficient power to handle (almost)
S P .J y ' que. any morphological phenomena. GOALS Exploring the implicative structure with
* 100 full + 400 near-tull inflectional verb . Provide a maximally precise and explicit complexity measures and Shannon
paradigms collected. description. entropy and solve the Paradigm Cell
- Non-canonical phenomena (e.g. alternation of - : Filling Problem (“What licenses reliable
: . )  Free software implementations (Foma). . -
tones and vowel length) in verb inflection. N P ( ) y mferenc;es about the inflected (and
derived) surface forms of a lexical
‘to sell’ ‘to knit’ ‘to go out’ € LINGUISTIC ANALYSIS item?”, Ackerman et al. 2009: 54).
NPST ujul H amjul H izj4jui LH GOALS Check the accuracy of the description ISSUES Too few full paradigms, no pre-existing
CVB2 amjugessi H and test hyPotheses on new lexemes. interactive database.
NEG Issues  Non-canonical verb morphology, soLution Composition of two FSTs in order to
S IMP multiple classes. obtain for any given realized cell (w, o)
- DESCRIP- Two orthogonal sets of rules associated the list of all possible realized forms of
TION with two sets of classes. any other paradigm cell.
CvB omotul LHL PROG.NPST
DES T T,T, T, T. | omocjui.LHL PROG.NPST
PST izjitan LH Xbj - Xb Xb Xd omoori LH SEQ— omootui LHL PROG.NPST
' ZiHt omoocjul LHL PROG.NPST
SEQ | aajr HL l.Z].-I.-I.t-I I._H Xmj - Xm Xm Xd J
\ PROG utul LHL aadul HL IZJHtul LHL ) Xki - Xk Xk Xcj

RESULTS Entropy measures help identifying the

Xcp - Xc Xt Xcg . .
1 LINGUISTIC DOCUMENTATION ) ) sources of uncertainty (unpredictable
4 4 - olossing of X X Xr Xr Xc) segmental alternations, neutralisation
GOALS To speed up and ease the glossing 0 Xj X Xr Xr Xccj of vowel length and neutralisation of
texts. o Xj X X Xr Xtt tone) and the principal parts of the
ISSUES Small amount of data, limited time, system (Finkel & Stump 2007).
usual tools (TOO.lbOX) not well-fitted to H(Cl[_) NPST CONV IIMP SEQ PROG.NPST
non-concatenative phenomena.
Class NPST  IMP.DIR SEQ NPST 0.000 0.000 0.222  0.244
SOLUTION The transducer produces complete | RT.Ui (H) RT4(H)  RT.ui (H) CONV 0.923 0.082 0.296 0.550
paradigms for all existing lexemes. 1 el gt 5Ul IIMP 0.950 0.211 0.222  0.525
12 RT.ui(H) RTA(H) RT.ui(H) SEQ 1.362 1.012 0.425 0.317
{(aman LH, NEG) 11 RT,ui (H) RT (H) RT.ui (LHL) PROG.NPST 1.204 0.910 0.423 0.000
(amoo H, DIMP) 12 RT.ui (H) RT,j(H) RT.ui(LHL)
AMJUI LK Eaa;”fI:H' “";‘P> Il RT,ui (LH) RT,i (HL) R:T.ui (HL)
aaadt A, SEQ : : : vins, ) ; 2009, wholes: Implicativ i
’ IV RT,ui (LH) RT (LH) R:T.ui (LHL) " lectional paradigms I Blevin,James P & Blovin,Juliete (e05), Analogy in grammar. Form and
. . . acquisition, 54-81. Oxford: Oxford University Press.
https://doi.org/10.1093/ f:050/9780199547548.003.0003.
- v RTuiAL RT4THL) RTWTHD o ot S . 2 Mo g g ans
t ourner - I P F V - PA R T - P R O H Mmawad _] -U - N -Nd Beesley, Kenneth & Karttunen, Lauri. 2003. Finite state morphology. Stanford: Center for the Study of
, . L d Inf ion Publications.
tourner - I P F V = P S T = PA R T Mmawd ] -ut-a- N SOLUTIONS FSTs allOW to: Ble\zrr]lg,u;\gr?leasnP. 2r:)106r.mV|7;Ir(c)fnanz plzcsztcli?;; morphology. Oxford: Oxford University Press.
B i, Olivier & Luis, Ana R. .Sur l hologie implicative dans | jugaison d is:
o 1 T OS?lrenétude (eqzjant?tastivg.aln Lzé(c)>1n5ardljrje2r:n If)érc? (:d?),gl\io;rl]alzo(l:g;ieeﬂei?osnsecl?en:el;gcﬁaslzztoluogpioerﬁggrfaile,
- L L Check the formal description on
RESULTS A simple Python script is used to format L _ 111151, Leuven: Peeters. - .
| , Raphael & Stump, Gregory. 2007. Principal parts and morphological typology. Morphology 17.
th tout hich th be di tl lexemes and h |gh llght the prOblemS 39-75. https://doi.org/10.1007/511525-007-9115-9.
e output, wnicn Can tnen pe ailrecty . e . ; . A .
) ) ) (CO m pa rison betwee N data an d Hulden., Mans. 2009. Foma: Aﬁﬂlte s’fate compllerband llbrarﬁ/. In ProEcgegedzlggg of the Demonstrations
|mpo rted Into TOOlbOX and used N the Session at EACL 2009, 29-32. https://www.aclweb.org/anthology/E09-2008. _
rocess of interlinearisation output) e et DO k), Dl Bahadu. 2024 e
p * . http://www.ling.sinica.edu.tw/Files/LL/Docments/Journals/13.6/32012_6_03_7314.pdf.
e Test the resu lts W|th the Speaker Karttunen, Lauri. 2003. Computing with realizational morphology. In Gelbukh, Alexander (ed.),
. . Computational linguistics and intelligent text processing, 203-214. Berlin: Springer.
; . (Computat|0n of the whole parad|gm https://doi.org/10.1007/3-540-36456-0_20.
\ 1 X MaWwd J unnad . ) Karttunen, Lauri. 2006. The insufficiency of paper-and-pencil linguistics: The case of Finnish prosody.
\ - : for lexemes with incom P lete data and In Butt, Miriam & Dalrymple, Mary & Holloway King, Tracy (eds.), Intelligent linguistic architectures:
MmO Mawad ] -U-Nn-nd h k '['_h '['_h I ) :/afrlatlogs onPtILelmes by R(;Jrc)gld/l\;l. Kaplag, 287—330}Stir_1fc1>rc}: ;en}g;;;or the Study of Language and
nformation Publications. ://roa.rutgers.edu/article/view .
\ g e t ourner - I P F V - PA R T - P R O H check wi € Spea er). Matthews, Peter H. 1972. Morphorl)ogy. 1st edng. Cambridge: Cambridge University Press.
« Pellard, Thomas & Yamada, Masahiro. 2017. Verb morphology and conjugation classes in Dunan
RESULTS RO b UStn ess Of fO rmal d nalyS|S IS (Yonaguni). In Kiefer, Ferenc & Blevins, James P. & Bartos, Huba (eds.), Perspectives on
\ 1 ¥ m é Wa . U t 3 N COnﬁ rmed b the com UtatIOnal Stu d morphological organization, 31-49. Leiden: Brill. https://doi.org/10.1163/9789004342934_004.
h ://hal.archives-ouv .fr/hal-01493096.
’ J y . p . . y' SnoS(?SConof& ?Limdees Doour:tzcye; L("l;o, Ia<aidi & Arppe, Antti & Lachler, Jordan & Moshagen, Sjur &
\ MmO MaAwad _] - U t -d- N and laCkS Of data 1N the deSCFI ptlon are Trosterud, Trond. 2014. Modeling the noun morphology of Plains Cree. In Proceedings of the 2014
. . kshop on the Use of Computational Methods in the Study of Endangered Languages, 34-42.
- - - highlighted. ttpet ok org/10. 3115y /142265,
\ g € t ourner I P F V P S T P A R T \_ g g W, Stu:”nthiSGregc?rly '(F.rzgom. Inﬂect\;onal morphology: A theory of paradigm structure. Cambridge:
o J Cambridge University Press. https://doi.org/10.1017/CB09780511486333.

Stump, Gregory & Finkel, Raphael. A. 2013. Morphological typology: From word to paradigm. Cambridge:
Cambridge University Press.
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