


How to create NLP resources for a new
language?




Boas Knowledge elicitation system




Examples of parameters and values




Some examples of phenomena we must
treat




French

Etudie- t- elle maintenant? — Non, elle m’ attend A
study; sgrres PARTICLE she: sgwom now no  she:sguom me;scop, Waits:sgpres  at
I’ université.

the ﬂ]]j?EI'Eitj'thsc_gﬂ_

‘Is she studying now?’ *No, she’s waiting for me at the university.’




German

Nach Angaben der brit_isch en Regierung
according-to statementreyvprpar Offemscoey Britishrew scgey administrationgew sc.cex
schlug Blair in einem Brief an die

hit Blair in amascscpar letteTmascsopar 10 thewmascrracce

Regierungs chefs der Nato-_ Staaten und
governments headsyascriace Ofuascricen NATO stateswascpigesw  and

an den russ_isch en Prisidenten Wladimir Putin

to  thewmascscacc Russianyascscace Presidentyascsgace Vladimir  Putin

die Bildung eines neuen

therpn sgace formationeey sgace  Amascsc.ceny NEWMASCSGGEN

Russland- Nord  atlantik rats vOr.
Russia North  Atlantic councilsysse sooey  1n-front-of

‘According to statements by the British administration, Blair, in a letter to the heads of governments
of the NATO states and to Russian president Vladimir Putin, suggested the formation of a new
Russia-North-Atlantic Council.”




Russian
Ja by udarila ego palkoj.

Iy sgwom CONDITIONAL hity sorempast MMaccsomase. SUCKmstr screm
‘1 would have hit him with a stick.®




Ukrainian
a. Ja budu govoryty tyxfe, niz ty.
Ivomse  will  speakpeems quieter than youwowmsc

b. Ja govorytymu tyxSe, niz ty.
Inomsc  speakysgror  quieter than  yousowmsc
‘I will speak more softly than you.’




Polish

a. My smy znowu WCZOraj do
WE | wonpL 1LPL again yvesterday nt; to

b. My ZNOWU_ SmYy WCZOoraj do
WE | NOM.PL again L.PL  yesterday it to

c. My Znowu WCZOraj / do
WE | NOM.PL again yesterday nt;. to

d. My ZNnowu WCZOraj _ S$my do
WE | NOM.PL again yesterday wentsp. LPL tO
“We went to the park again yesterday.’




Turkish

(ben) Hasan a bavul u tasi t ti m
1 Hasan DAT suitcase ACC.SG. carry CAUS. PAST 1.8G

‘I made Hasan carry the suitcase’




Persian
Sarma  ve  shadid Al ra kosht.

colds; EZAFEsevere Al POSTPOSITION .OBILMARKER Killpsst
“A severe cold killed AL’




Hebrew
keshe pagash ti h a

when  met I  vyou MASC.
“when [ met you’




a. lIrish

b. Bulgarian

c. Czech

d. Tagalog

sraid ~ an tsraid
street ~ the street

more  to
§@8yprse thewys: the sea’

ne znate
not knows g pres "{}rﬂu} don’t know’

bulaklak ~ magbu bulaklak
flower ~ flower vendor




A text element may contain one stem (Fr. elle; Tur. Hasana) or multiple stems (Fr. m ‘attend; G.
Russland-Nordatlantikrats)."
Stems may represent:
o open-class elements—nouns (G. Angaben; Ir. sraid), verbs (Tur. tasuttim; Per. kosht),
adjectives (G. neuen; U. fixfe), adverbs (Fr. maintenant);
o closed-class elements—pronouns (Fr. elle; Pol. my), conjunctions (G. und; U. niZ),
prepositions (Fr. a; Ger. der, in, an, vor; Pol. do), articles (Fr. I'; Ger. den, die), etc.;
o inflectional elements—auxilianes (U. budu, R. by), postpositions (Per. ra).
o onomasticon elements—proper nouns (Ger. Wiadimir Putin), proper adjectives (Ger.
britischen).
Open-class stems may be inflected using synthetic flective inflection (Fr. Etudie; R. udarila; G.
Angaben), analytical inflection (U. budu govoryty) or agglutinating inflection (H.
keshepagashiiha).
Closed-class stems may also be inflected, often in suppletive paradigms (R. ego).
Inflection may represent syntactic information (Pol. My is in the nominative case, indicating that
it 1s a subject) or lexical information (R. palkoj 1s instrumental singular, with the instrumental
case reflecting the closed-class meaning “with™).




If an element contains multiple stems, the stems may be separated by a hyphen (Fr. Etudie-t-elle;
G. MNato-Staaten), an apostrophe (Fr. m’attend, ['université), or nothing at all (G.
Nordatlantikrats, Regierungschefs).

Multi-stem text elements may contain: two or more open-class stems (G. Nato-Staaten) or a
combination of open-class and closed-class stems (Fr. Etudie-t-elle; H. keshepagashtiha).
Derivational word-formation processes that can affect a stem include compounding (G. Nato-
Staaten), affixal derivation (Cz. nezndte; G. britischen, russischen), reduplication, or some
combination of the above (Tag. maghubulaklak).

Syntax-level word-formation processes, which are sometimes induced by phonetic reasons,
include insertion of phonetic elements (Fr. ¢ in Etfudie-t-elle), affixal realizations of closed-
class items (Fr. m ‘attend, H. keshepagashtiha), words formed by inflectional affix hopping (Pol.
mysmy, znowusmy, wezorajsmy), and syntactically determined spelling variants (Ir. an tsraid).




How to get an inventory of parameters
and values?

Stop Task, Logoff Help Resources

Nouns: Inflection for Case
Do Russian nouns inflect for case? Yes  No

What is case?
Examples of case in dif ferent languages.
What we mean by ‘inflect for case’.




Choices related to morphology




The informant: a linguistic novice or An
expert?




- If the informant is a novice the system must:




For Inflectional morphology, Paradigms
or not?




Pros and cons of inflectional paradigms




How to define paradigm for ML?

padytNomss:  padytiSnomp1
romytNemse  I'OMYtOSNomPL




Our most sophisticated ML engine




Nominative
Vocative
Accusative
Genitive
Dative
Locative
Instrumental

Number
Singular
telefon
telefonie
telefon
telefonu
telefonowi
telefonie
telefonem

st—sé&zm—zm I — 1, r— 1z sl — sl

telefony
telefony
telefony
telefonow
telefonom
telefonach
telefonami




What it the ML algorithm must be
simpler?




Eleit Elicit Elicit Inflectional oeparate Example
Morphological Walue Sets for Paradigm Teraplates Words into Grogps
Parameters in L Farameters for L by Paradigm

Leaming Loop: Revise and Relearn

Test IMomphological Learn Morphological Ehcit Inflectional
Analysis Fules Analysis Fules Forms for Each
Using Inforrmant For Each Paradigm Paradizin

Output: & Set of
—» Inflectional Momphology
Analysis Rules for L




How might an informant help to
generate good inflectional rules?




Selecting tﬁe STEM for the camqnem. Paradigm

In the text field below, please indicate the stem of the word camoneT - i.e. the core form from which inflectional
forms are built (this is nofnecessarily the same as the citation forml). The idea is to help the svstem to create
linguistically walid rules of inflection that can later be generalized fo other words of this type.

Stem: ICEII'-.I'II:I.I'IET

Citation Form CAMmoneT

[Singular MNominative  |camonet

Singular Accusative |camoneT

Singular Genitive CAMOnNeTa

5iﬂ_gu|-::lrj Dative Camonery

Singular Instrumental jcamoneTom

Singular Locative CamoneTte

Flural Mominative CAMONET BT
Flural Accusative CAMONET BT
Plural Genitive ~ [camoneTos
Flural Dative CAMONET A

Plural Instrumental  |[camonetamis

Plural Locative CAMONETdx




What should a paradigm look like?




Arriv-

arriv-

Présent (Ind.) | Présent (Sub.) Imparfait (Sub.)
arrive arrivasse
arrives arrivasses
arrive arrivat

arrivons arrivi ons arrivassions

arrivez arrivi ez arrivassiez
arrivent arrivassent
arriv- arriver-

Passé simple (Ind.) | Imparfait (Ind) Fut. Simple (Ind.) | Présent (Cond.)

arrivai arrivais Arriverai arriverais

arrivas arrivais Arriveras arriverais
arriva arrivait Arrivera arriverait
arrivames arrivi ons Arriverons arriver i ons
arrivates arrivi ez Arriverez arriver i ez
arrivérent arrivaient Arriveront arriveraient




Passé (5ub.)
sois soyons

Passé composé (Ind.)
suis sommes

Plus-que-parfait (Ind)
étais  étions

sois soyez es étes étais  étiez

soit soient est sont était  étaient

Passé (Con.) 1 Futur antérieur (Ind.)
serais serions arr IVé(e.)(S) serai  serons
serais seriez seras serez
serait seraient sera seront
Passé (Con.) 2 Plus-que-parfait (Sub.) Passé antérieur (Ind)
fusse fussions fusse fussions fus flimes
fusses fussiez fusses fussiez fus fltes

flt fussent flt fussent fut furent




The paradigm layouts in boas

Hierarchy with Number p:IEEHdlr:'lg Case.

Simple Table with Number preceding Case.
- Singular  Meminative word : ko g Emﬂ' e :
Singular  Genitive word ; ~ Mominative word
Singular  Dative  word  Genitive  word
Plural Meminative word ~ Dative word
Plural  Genitive  word o 5 : Plural :
Plral  Dative  word R e e b
: ' 3ot Genifive
o Du_:lii_v:'




nce the template 1s created, riow can
the system help to create good

?




Scenic route, step 1:
Translation and inherent features




Scenic route, Steps 2&3:
paradigm guessing, moditying




Are analytical inflectional forms part of
the paradigm?




The boas solution




Does it matter how many paradigms
there are?




A
How to elicit Irregular forms of open
class items?

Delete Row | Copy Row IlAdd Blank Fow j Merge.Start._I Merge End

; .Sﬂbm it These Entries | Exit to MNavig ation Tree |

border: a decorative recessed or relieved surface.
Russian: | Paradigm: I

border: a line that indicates a boundury
Russian: | Paradigm: I

border: a S'I'I“ID forming the outer edge of somerl'hmg
Russian: | Paradigm: T :

box: arectanaular drawing; 'the flowchart contained many boxes'.
Russian: | Paradigm: I

catcher or coac
atter to stay in the batter's
Russian: | Paradigm: T

Z one of several dﬁSignﬂTE‘.d areas on a t|2|u” field where
-::rl-l'er' p s i

e umpire warne the

cge)fosmoned

box: everareen shrubs or small trees.
Russian: | Paradigm: I




How to elicit Agglutinating Inflectional
morphology?




Combined agglutinating affix elicitation

Grammatical Number and Person Combined {non-paradigmatically)

Even languages that are highly agglutinating or isolating (i.e., use a separate affix or word for gach bit of meaning)
tend to combine grammatical ferson and Mumber in a single af fix/word, particularly on verbs, For example, there
might be one affix/word for First Person Singular, another for First Person Plural, etc. If Russian combines Person
and Mumber in its inflectional affixes/words, list the relevant affixes/words in the table below, one to a line. (¥ou
will have the chance to list separate affixes/words for each of these parameters in later pages.)

For affixes, fype a period aft the p'lace of attfachment:

Lsuffix

prefix. _
circumfix-beginning. circumf ix-end
.infix. Ll

click here For a description and example of each value of Mumbar
Chick here For' a desoription and axample of each valug of Parson

First Person Singular =

First Person Plural =

First Person Dual =




55“61'6 else Can mi [ectlonal meanings

occur?

() ()
NOITPNoOIO¢ (1L X ] ]

Grammatical Functions: Direct Objects

The girect ofijec fdenotes the person or thing that is directly affected by the verbal action (precisely defining
direct object can be rather sticky in some languages). It is likely that at least some of the blue noun phrases
below are direct objects in Russian, as they are in English. Consider how vou would express them in Russian.
 {Wariants are listed using a slash; They are provided only in case dif ferent words behave differently for some
redson in Russian.)

She likes French novels / onion soup / sunny days /4 her mother-in-law / him,
She doesn't like French novels / onion soup / sunny days /4 her mother-in-law / him

She gave a kitten / a doll house / a bicyele 7 it To her daughter as a birthday gift.
He delivered a letter / it To my cousin.

She would eat steak / ice cream / it every day if she could.
She wouldn't eat steak / ice cream./ it if you paid her to.

For those blue noun phrases that are direct objects, how does Russian show that they are direct objects? Pleas:

select as many of the following options as are applicable. (Select "word order only if the direct object must
occupy d given pogition with respect to the verb, like direct objects do in English.)

By case-marking. i |

By the use of a particle, preposition or postposition. | T

|By word order. L




More morphological realizations: Closed
class lexicon

Means of Realizing Closed-Class Items

Closed-class items may be realized in any of four ways: as a word, a phrase, an affix, or a feature, It is possible
that more than one type of realization can be used to translate a given closed-class meaning inyour language.

Below are examples of each type of realization.

» Word Realization
The English preposition 'for' is translated by the French word 'pour',

¢ Phrasal Realization
The English preposition 'below' is translated by the French phrase 'au-dessous de'.

o Affixal Realization
The English preposition 'the' is translated by the Bulgarian suffixes '-to', '-ta', efc: more ~ morete "sea ~
the sea", staja~ stajata "room ~ the room".

o Feature Realization
The English preposition 'with' - as in '(hit someone) with a stick' - is translated into Russian by putting the
houn in question ('stick') in the instrumental case,




Closed class Lexicon acquisition
interface




And still more meanings realized via
atfixes




What can be exploited in building NLP
resources?




