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Context l

An intense activity of treebanks production
z Mainly driven by Universal Dependencies project

2z New questions on the construction of treebanks for less standardised languages

2z New opportunities of exploitation of treebanks for linguistic studies
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Driven by needs of linguists
2 Field linguists working on spoken data

2 Linguists working on interaction between prosody and syntax

Joint Annotation of Morphology and Syntax
in Dependency Treebanks

Bruno Guillaume!, Kim Gerdes?, Kirian Guiller?, Sylvain Kahane?, Yixuan Li* L R E C - C 0 L I N G

New Methods for Exploring Intonosyntax: Introducing an
Intonosyntactic Treebank for Nigerian Pidgin

Emmett Strickland'?, Anne Lacheret-Dujour!, Sylvain Kahane!, Marc Evrard-
Perrine Quennehen!, Bernard Caron?, Francis Egbokhare*, Bruno Guillaume®
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Joint Annotation of Morphology and Syntax in Dependency Treebanks l

UD requires a word-based level annotation but word level segmentation is
difficult to apply in many contexts

z Agglutinative languages (Turkish)
2z Polysynthetic languages (Yupik)

2z Languages written without spaces (Chinese, Japanese)

z Languages with an oral tradition (Beja, Mbya Guarani)

Our proposal: a morph-level annotation format
2z Convertible to existing word-based formats

z (Can be used optionally, only for languages or contexts where it is needed

&
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Some UD treebanks have already used some morph-based annotation
» UD_Yupik-SLI Park et al., 2021

Example with a polysynthetic language |

Mangteghaghllangllaghyugtukut. L punct
house-big-to.make-to.want.to-IND.INTR-1PL Mangteghaghllangllaghyugtukut

)

upos=PUNCT

c . 9 upos=VERB
We want to make a big house.
punct
obj [ dep:infl
nmod ) Xxcomp [ dep:infl
¥ Ivllf |’
Mang teg ghlla ngl ,%h yu tu kut .
upos=NO upos=NOUN upos=V upos=VERB upos=X upos=X upos=PUNCT
lemma=mangtegha lemma=ghlla lemma=ngllagh lemma=yug lemma=tu lemma=kut lemma=.
Analysis=mangteghagh(N) Analysis=—ghllag(N—N) AnaIyS|s——ngIIagh(N—>V) Analysis=@~fyug(V—V) Analysis=[Ind.Intr] Analysis=[1PI] Analysis=.
Gloss=house Gloss=big-N Gloss=to-make-N Gloss=to-want-to-V Mood=Ind Number[subj]=Plur
Subcat=Intr Person[subj]=1
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mSUD: annotation at the morph-level l

Allow for a morph-level annotation that can be converted to word-level
z We define mSUD as the morph-level annotation corresponding to the word-level SUD

In mSUD
» Two types of dependency: regular (e.g. subj) or at the morphological level (e.g. subj/m)
» Tokens can be typed with a feature TokenType with main values DerAff, InfLATT, Root
2z Two new features to indicate the final upos on the corresponding word level entity:

» DerPos for derivational affixes

z CpdPos for compounds

Notes
2z We also define mUD corresponding to the UD word-level

z The Root feature designates a core segment of a word
This definition is different from the dependency relation "root’, which is the head of a sentence

&
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mSUD: annotation at the morph-level

ho.j dilibti ijajna // [en: buy them from him.]

root
[ comp:obl )
compound:svc punct
comp/m subj/m ] [ subj/m
. f | ¥ LRNEAN ) .
0 ho: dilib i |- ja -na / mSUD_Beja-Autogramm
upos=ADP upos=VERB upos=AUX upos=PRON upos=VERB upos=PRON upos=PUNCT
Case=Loc Gloss=buy DerPos=VERB Gloss=3- Aspect=Imp Gloss=-PL Gloss=PUNCT
Gloss=LOC RX=[V1] Gloss=-CVB.GNRL Person=3 Gloss=take\IPFV Number=Plur RX=[PUNCT]
RX=[POSTP] TokenType=Root RX=-. RX=[PNG]- RX=[V2].[IRG] RX=-[PNG] TokenType=Break
TokenType=Root VerbClass=1 TokenType=DerAff TokenType=InflAff TokenType=Root TokenType=InflAff
VerbForm=Conv VerbClass=2
root
comp:obl
compound:svc 1 punct
. R el }
0 ho: dilibti jajna /
upos=ADP upos=VERB upos=VERB upos=PUNCT -
Case=Loc Gloss=buy Aspect=Imp Gloss=PUNCT SUD—Bela Autogramm
Gloss=LOC MGloss=buy-CVB.GNRL Gloss=take\IPFV RX=[PUNCT]
RX=[POSTP] MSeg=dilib-ti MGloss=3-take\IPFV-PL TokenType=Break
TokenType=Root RX=[V1]-. MSeg=i-jaj-na
TokenType=Root Number=Plur
VerbClass=1 RX=[PNG]-[V2].[IRG]-[PNG]
TokenType=Root
VerbClass=2
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mSUD: annotation at the morph-level l

Three categories of subword annotations
z Derivation

» Composition

z Inflection

Notes

2z We use some English examples to make it easier to read, even if

the mSUD annotation is not particularly relevant to English!

| comp/m mod/m

2z Language-dependent conventions ﬁ ﬁ

» We add the ‘dash’ symbol to make affixes explicit, e.g. when easy -Iy j( ﬁ
source data is Interlinear Glossed Text (IGT) upos=ADJ upos=X upos=ADJ upos=NOUN

z We do not add the ‘dash’ symbol for Chinese or Japanese

@ 8
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Derivational affixes in mSUD l

z SUD uses distributional criteria to select the head of a phrase
z The head of a phrase is the element that controls its distribution

2z At the morph-level, a derivational affix is the head:
The affix determines the POS of the combined morphemes (e.g. a root and an affix)

» The DerPos feature gives the POS of the resulting word

comp/m comp/m
fiend -Ish -ly
upos=NOUN upos=X upos=X
lemma=fiend lemma=-ish lemma=-ly
TokenType=Root DerPos=ADJ DerPos=ADV
TokenType=DerAff TokenType=DerAff

MmSUD analysis of the English adverb fiendishly

&
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Derivational paths in mSUD I

2z The analysis reveals the internal structure of the word
2z The root read combines first with the suffix able
2 and then with the prefix un (un cannot combine with the verbal root)

2 Derivational paths are encoded

comp/m
‘ comp/m |
un- read -able
upos=X upos=VERB upos=SCONJ
lemma=un- lemma=read lemma=-able
DerPos=ADJ TokenType=Root DerPos=ADJ
TokenType=DerAff TokenType=DerAff

mSUD analysis of the English adjective unreadable

&
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Composition in mSUD - 1/2 |

Compounds are words formed by combining of two or more roots

» conj/m: Two roots from the same syntactic and semantic class

Mandarin: 125 (yU yan) ’language’, lit. speech language

English: NOUN-NOUN wolfhound

z mod/m: Modifier-head relation between two roots
Mandarin: XK= (da xué) ‘university’, lit. big school

German: ADJ-NOUN Hochschule ‘university’, lit. high school

conj/m
vl
41 2
1= —
upos=NOUN upos=NOUN
CpdPos=NOUN Gloss=language
Gloss=speech TokenType=Root

TokenType=Root

mod/m
! b,

AN ¥
upos=ADJ upos=NOUN
Gloss=big CpdPos=NOUN

TokenType=Root Gloss=school

TokenType=Root
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Compounds are words formed by combining of two or more roots

z comp/m: For predicate-complement relations

Composition in mSUD - 2/2 |

comp/m
v( y
Mandarin: il 5jJ (zhi dong) ‘brake’, lit. (to) control (to) move | ofng_B uposfz,JERB
CpdPos=VERB Gloss=to move
German: NOUN-VERB Autofahren ‘driving (a car)’, lit. car driving. Gloss=to_control TokenType=Root
TokenType=Root

z unk/m: No clear links between roots

Mandarin:

LS

unk/m

4

- (XIbanya) ‘Spain’, lit. west team tooth Upos=NOUN Upos=NOUN

i

7

upos=F\lOUN

Translit=x1

Gloss=tooth

CpdPos=PROPN Gloss=team
| Gloss=west | Translit=ban Transl

it=ya

Bruno Guillaume
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Inflection in mSUD l

2 Inflectional affixes govern the root when they control the distribution of the word
z TAME affixes

» Case markers

comp:aux/m (MW
complicat -ed u ors,rngUN u-clalil/igp
upos=VERB upos=AUX P _ P o
_ . _ lemma=mare lemma=-ibus
lemma=complicate lemma=-ed TokenTvDe=Root Case=Dat
TokenType=Root TokenType=InflAff yP Number=Plur
TokenType=InflAff
English: complicated (past tense) Latin: maribus (dative plural)

‘to the seas’

Note: There is no need for a equivalent to DerPos or to CpdPos: the word POS is the one of the root

&
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Inflection in mSUD I

z Inflectional affixes are dependents for agreement (no change of the distribution)

comp:obj
subj subj/m det/m
she love -S potato -eS
upos=PRON upos=VERB upos=PRON upos=NOUN upos=DET
lemma=she lemma=love lemma=-s lemma=potato lemma=-s
TokenType=Root TokenType=InfAff TokenType=Root TokenType=InfAff

&
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mUD: a morph-level annotation of UD

z Similarly, we can define mUD, a UD-style annotation at morph level

z UD: content words are heads = root tokens are heads, affixes are dependents

U

dep/m mark/m comp/m
{ﬁ (ﬁ ‘ comp/m I
un- read -able ¢ |
upos=X upos=VERB upos=SCONJ un- read -able
lemma=un- lemma=read lemma=-able upos=X upos=VERB upos=SCONJ
DerPos=ADJ TokenType=Root DerPos=ADJ lemma=un- lemma=read lemma=-able
TokenType=DerAff TokenType=DerAff DerPos=ADJ TokenType=Root DerPos=ADJ
TokenType=DerAff TokenType=DerAff

z Derivational paths are not fully encoded
z The order in which two affixes combine on the same root is unspecified

z It not always possible to compute the final POS

&
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Implementation l

2z [wo types of conversion are used for treebank maintenance
z From morph-based to word-based (horizontal arrows)
z Word boundaries are encoded in the /m extension
z Final POS are computed with DerPos and CpdPos
z From (m)SUD to (m)UD (vertical arrows)
» Adaptation of the conversion given in Gerdes et al. 2018

4 N 4 I
mMSUD > SUD
\_ J \_ J
z |nrelease 2.14, three treebanks are in mSUD
> mSUD_Beja-NSC STEW.
- Y \ - Y \ » mSUD_Chinese-Beginner
muUubD - > UbD > mSUD Chinese-PatentChar .oTCW
\_ J \_ J

&
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Application to other treebanks l

Yupik Polysynthetic example (Park et al., 2021)

punct
comp/m comp/m comp/m comp/m [ subj/m 1
( Y § 1§ \§ Y )
Mangtegha -ghlla -ngllagh -yug -tu -kut .
upos=NOUN upos=X upos=X upos=X upos=AUX upos=PRON upos=PUNCT
lemma=mangtegha lemma=-ghllag lemma=-ngllagh lemma=-fyug lemma=-tu lemma=-kut lemma=.
Gloss=house DerPos=NOUN DerPos=VERB DerPos=VERB Mood=Ind Number[subj]=Plur Analysis=.
TokenType=Root Gloss=big-N Gloss=to-make-N Gloss=to-want-to-V Subcat=Intr Person[subj]=1 TokenType=Punct
TokenType=DerAff TokenType=DerAff TokenType=DerAff TokenType=InfAff TokenType=InfAff
(2) Mavi arabadakiler  uyuyorlar
Blue car.LOC-ki.PL sleep.PROG.1P
Turkish inflectional groups (Co lLtekin, 2016) The ones in the blue car are sleeping.
2 Partial annotation at the morph level od dim subj
£ g : - f 1§ 1§ ]
z Conlflicting inflectional features Mavi arabada Kiler uyuyorlar
. . . upos=ADJ upos=NOUN upos=NOUN upos=VERB
2 Different SyntaC“C relations lemma=mavi lemma=araba lemma=-ki lemma=uyu
Case=Loc Case=Nom Number=Plur
Number=Sing Number=Plur

&

Bruno Guillaume Enrichments of Syntactic Dependency Treebanks . erIF-I-
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Recent application of mSUD on new data l

In release 2.15, three new or augmented treebanks are in mSUD
z mSUD_Beja-Autogramm much larger mSUD_Beja-NSC (with Martine Vanhove)
z new mSUD_Pesh-ChibErglS (with Natalia Caceres)
z new mSUD_Northwest Gbaya-Autogramm (with Paulette Roulon-Doko )

Other uses of the mSUD format
2 Three parallel treebanks in Mandarin, Teochew and Taigi with Pierre Magistry(ANR DiLSi-HN,)
z Tuwari (Papua-New Guinea) with Sylvain Loiseau
z lka (Columbia), Bokota (Panama) with Natalia's PhD students

Technical issues:
P Several ways to encode morph: /m, TokenType, —suff/aff-, nWord.
2z Ensure consistency between different annotations

2z Robustness of the process when there are partial / inconsistent annotation

&
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Intonosyntactic Treebank for Nigerian Pidgin l

New Methods for Exploring Intonosyntax: Introducing an
Intonosyntactic Treebank for Nigerian Pidgin

Emmett Strickland'?, Anne Lacheret-Dujour’, Sylvain Kahane', Marc Evrard-
Perrine Quennehen!, Bernard Caron’, Francis Egbokhare?, Bruno Guillaume®

RO——

NaijaSynCor: corpus of spoken Nigerian Pidgin
z 30h of transcribed speech
z Audio recording with word and syllable-level alignments
2z /h with Gold standard syntactic annotation (SUD and UD)
2z 90K tokens and 120K syllables

2 Various genres and speech styles: storytelling, instructions, religious sermon...

&

Bruno Guillaume Enrichments of Syntactic Dependency Treebanks . erIF-I-



Two separate annotation layers l

Dat one too, | no understand o. [en: | don't understand that.]

oy 'yn"[lU" I

,'*,, W
" R T
- oTeW’
dat one too < I no understand o //
108:1 108:2 J108:3J108:51108 108:7
dat one too I Jno understand
dat one too 1 [no understand
da wO~ twa nO da sta~
IH hl hl lh 11 mm
lh hl hl lh mm hm
da wO~ twa nO da sta~

@
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Two separate annotation layers

Dat one too, | no understand o. [en: | don't understand that.]

NA ” A ' L,

Al
7'017000 00'

"WSYNCOR ¥

root
dislocated ) punct
punct mod:emph
det [ mod:emph subj [ comp:aux
! 1310 f ) f gl f )

0 dat one too < no understand 0 /
upos=DET upos=NOUN upos=ADV upos=PUNCT upos=PRON upos=AUX upos=VERB upos=PART upos=PUNCT
lemma=dat lemma=one lemma=too lemma=< lemma=l| lemma=no lemma=understand lemma=o0 lemma=//
Gloss=SG.DEM Gloss=one Gloss=too Gloss=PUNCT Case=Nom Gloss=NEG Gloss=understand Gloss=EMPH Gloss=PUNCT
Number=Sing Gloss=NOM.SG.1 Polarity=Neg PartType=Disc

Number=Sing
Person=1

PronType=Prs

&
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Two separate annotation layers

Dat one too, | no understand o. [en: | don't understand that.] QI‘@V\/f

root

0

dislocated ) punct
punct mod:emph
det [ mod:emph subj [ comp:aux
! 1310 f ! f IRES RN I
dat one too < no understand 0 /
upos=DET upos=NOUN upos=ADV upos=PUNCT upos=PRON upos=AUX upos=VERB upos=PART upos=PUNCT
lemma=dat lemma=one lemma=too lemma=< lemma=l lemma=no lemma=understand lemma=0 lemma=//
Gloss=SG.DEM Gloss=one Gloss=too Gloss=PUNCT Case=Nom Gloss=NEG Gloss=understand Gloss=EMPH Gloss=PUNCT
Number=Sing Gloss=NOM.SG.1 Polarity=Neg PartType=Disc
Number=Sing
Person=1
PronType=Prs
dat one t00 I 1 no I understand

da nO I da I sta~

} ny A

~i¢ ’ ‘}H”“' '
W |

' .'.v iw

r

Bruno Guillaume
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Two separate annotation layers

Dat one too, | no understand o. [en: | don't understand that.] greVVf

root
dislocated ) punct
punct mod:emph
det [ mod:emph subj [ comp:aux
v 1yl v f Tyl v
0 dat one too < no understand 0 /
upos=DET upos=NOUN upos=ADV upos=PUNCT upos=PRON upos=AUX upos=VERB upos=PART upos=PUNCT
lemma=dat lemma=one lemma=too lemma=< lemma=l| lemma=no lemma=understand lemma=o lemma=//
Gloss=SG.DEM Gloss=one Gloss=too Gloss=PUNCT Case=Nom Gloss=NEG Gloss=understand Gloss=EMPH Gloss=PUNCT
Number=Sing Gloss=NOM.SG.1 Polarity=Neg PartType=Disc
Number=Sing
Person=1
PronType=Prs
da wQO~ twa nO da sta~ do
dat one too I no understand 0

&

Bruno Guillaume Enrichments of Syntactic Dependency Treebanks . erIF-I-
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Two annotation layers in the same graph

root

dislocated
punct
det { mod:emph 1 subj
v 1311 ¥ f
dat one too <
upos=I2ET upos=N_OUN upos=A_DV upos=PUL\l<CT upos=PR_ON
» each syllable is encoded by a new node GlosSGDEM  Glosecons  Glosecton GlossePUNCT CaserNom
Number=Sing Gllc\>135=tl)\lOMS._SG.1
. . . umbper=oin
2 special links encode the mapping node/syllable Person=1 -
/PronType=Prs
da wO~ twa
root
dislocated
f punct
det ( mod:emph 1 subj
¢ 1311 ¥ f
dat da one wO~ too twa <
upos=DET upos=NOUN upos=ADV upos=PUNCT upos=PRON
lemma=dat ] lemma=one ] lemma=too ][ lemma=< lemma=|
L L L )
Syl=1 Syl=1 Syl=1 Syl=1

Bruno Guillaume
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Two annotation layers in the same graph

punct
mod:emph
subj [ comp:aux
f YT )
no understand o) /
upos=PRON upos=AUX upos=VERB upos=PART upos=PUNCT
lemma=l lemma=no lemma=understand lemma=o lemma=//
Case=Nom Gloss=NEG Gloss=understand Gloss=EMPH Gloss=PUNCT
Gloss=NOM.SG.1 Polarity=Neg PartType=Disc
Number=Sing
Person=1
PronType=Prs N
/ A
twa nO da sta~ do
) punct
11 ( mod:emph )
subj ( comp:aux
f YT )
no nO understand da sta~ O do [/
upos=PRON upos=AUX upos=VERB A upos=PART upos=PUNCT
lemma=l lemma=no lemma=understand lemma=o lemma=//
Syl=1 Syl=1 l Syl=2 ) Syl=1

Syl=3

Bruno Guillaume
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Two annotation layers in the same graph

Dat one too, | no understand o. [en: | don't understand that.]

root
dislocated ) punct
punct mod:emph
det [ mod:emph 1 subj [ comp:aux
¢ 1311 ¥ f Tyl ¥
0 dat da one wO~ too twa < no nO understand da  sta~ o) do /
upos=DET ] upos=NOUN ] upos=ADV ][ upos=PUNCT upos=PRON upos=AUX ][ upos=VERB ] upos=PART ] upos=PUNCT
lemma=dat lemma=one lemma=too lemma=< lemma=| lemma=no lemma=understand lemma=o0 lemma=//
L L L ) L J{L ‘ L
Syl=1 Syl=1 Syl=1 Syl=1 Syl=1 Syl=1 Syl=2 Syl=1

Syl=3

@ 26
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All prosodic information aye

Two annotation layers in the same graph

AvgAmplitude=78.057

AvgAmplitudeGlobalZscore=1.348|at.

AvgAmplitudelLocalZscore=1.522
AvgAmplitudeNormalized=1

AvgHeightGlo=

dislocated

tures

punct
det [ mod:emph
¢ LIf ¥
dat da one ~ too twa
upos=DET AvgAmplitude=78.057 upos=NOUN AvgAmplitude=66.681 upos=ADV AvgAmplitude=72.999
lemma=dat AvgAmplitudeGlobalZscore=1.348 lemma=one AvgAmplitudeGlobalZscore=-2.086 lemma=too AvgAmplitudeGlobalZscore=-0.267
Gloss=SG.DEM AvgAmplitudeLocalZscore=1.522 Gloss=one AvgAmplitudeLocalZscore=-1.45 Gloss=too AvgAmplitudeLocalZscore=0.201
Number=Sing AvgAmplitudeNormalized=1 phoneticform=wO~ AvgAmplitudeNormalized=0 phoneticform=twa AvgAmplitudeNormalized=0.555

phoneticform=da

\

AvgHeightGlo=H
AvgHeightLoc=M
Coda=None
Duration=194
DurationGlobalZscore=0.041
DurationLocalZscore=-0.125
DurationNormalized=0.477
Glo=IH
Loc=lh
MaxAmplitude=80.794
MaxAmplitudeGlobalZscore=1.09
MaxAmplitudeLocalZscore=1.293
MeanF0=242.126
MeanF0GlobalZscore=0.608
MeanFOLocalZscore=0.751
MeanFONormalized=1
Nucleus=a
Onset=d
PitchRangeGlo=H
PitchRangeLoc=M
SemitonesFromUtteranceMean=1.399
Slope=Fall
SlopeGlo=Rise
SlopelLoc=Rise
StepsFromLeft=1
StepsFromRight=1

Sy=1

\

AvgHeightGlo=M
AvgHeightLoc=M
Coda=None
Duration=210
DurationGlobalZscore=0.161
DurationLocalZscore=0.139
DurationNormalized=0.55
Glo=hl
Loc=hl
MaxAmplitude=76.142
MaxAmplitudeGlobalZscore=-1.003
MaxAmplitudeLocalZscore=-0.588
MaxAmplitudeNormalized=0.332
MeanF0=222.555
MeanF0GlobalZscore=0.035
MeanFOLocalZscore=0.54
MeanFONormalized=0.919

Nucleus=0~
Onset=w
PitchRangeGlo=M
PitchRangelLoc=M
itonesFromUtteranceMean=-0.06
Slope=Rise

Steps

Syi=1

AvgHeightLoc=M
Coda=None

ized=0.107

Duration=194 X

AvgHeightGlo=M
AvgHeightLoc=M
Coda=None
Duration=229

DurationGlobalZscore=-0.146 re=-0.514
DurationLocalZscore=0.452 . e=-0.521
DurationNormalized=0.638 d=0.367

Glo=h| —
Loc=hl —
MaxAmplitude=80.189 L 75.078
MaxAmplitudeGlobalZscore=0.64 score=-1.299

MaxAmplitudeLocalZscore=1.048
MaxAmplitudeNormalized=0.913
MeanF0=220.908
MeanF0GlobalZscore=0.339

core=-1.018

DurationLocalZscore=-0.125 |

MeanFOLocalZscore=0.522 e=0.646
MeanFONormalized=0.912 " - >d=0.96
Nucleus=a
Onset=tw —
PitchRangeGlo=M — o=L
PitchRangeLoc=M . c=L
SemitonesFromUtteranceMean=-0.189 eMean=0.69

Slope=Rise
SlopeGlo=Fall
SlopeLoc=Fall

StepsFromLeft=1
StepsFromRight=1

Glo=IH :

sta~
AvgAmplitude=73.041
AvgAmplitudeGlobalZscore=0.247
AvgAmplitudeLocalZscore=0.212
AvgAmplitudeNormalized=0.559
AvgHeightGlo=M
AvgHeightLoc=H
Coda=None
Duration=308
DurationGlobalZscore=1.03
DurationLocalZscore=1.756
DurationNormalized=1
Glo=mm
Loc=hm
MaxAmplitude=79.395
MaxAmplitudeGlobalZscore=0.249
MaxAmplitudeLocalZscore=0.727
MaxAmplitudeNormalized=0.799
MeanF0=0
MeanF0GlobalZscore=-1.436
MeanFOLocalZscore=-1.858
MeanFONormalized=0
Nucleus=a~
Onset=st
PitchRangeGlo=L
PitchRangelLoc=L
SemitonesFromUtteranceMean=0
Slope=X
SlopeGlo=Flat
SlopeLoc=Fall
StepsFromLeft=3
StepsFromRight=1

1

0]
upos=PART
lemma=o0
Gloss=EMPH
PartType=Disc
phoneticform=o0

\

AvgAmplitude=76.186
AvgAmplitudeGlobalZscore=0.727
AvgAmplitudeLocalZscore=1.033
AvgAmplitudeNormalized=0.836
AvgHeightGlo=M
AvgHeightLoc=M
Coda=None
Duration=90
DurationGlobalZscore=-1.77
DurationLocalZscore=-1.84
DurationNormalized=0
ExternalOnset=True
Glo=mm
Loc=mm
MaxAmplitude=77.742
MaxAmplitudeGlobalZscore=-0.178
MaxAmplitudeLocalZscore=0.059
MaxAmplitudeNormalized=0.562
MeanF0=212.842
MeanF0GlobalZscore=0.386
MeanFOLocalZscore=0.435
MeanFONormalized=0.879
Nucleus=o0
Onset=d
PitchRangeGlo=L
PitchRangelLoc=L
SemitonesFromUtteranceMean=-0.833
Slope=Flat
SlopeGlo=Flat
SlopeLoc=Flat
StepsFromLeft=1
StepsFromRight=1

Syi=1

Loc=lh
MaxAmplitude=80.794
MaxAmplitudeGlobalZscore=1.09
MaxAmplitudelLocalZscore=1.293

ExternalOnset=Yes

Bruno Guillaume

Enrichments of Syntactic Dependency Treebanks

UFT

2/



In the SUD_Naija-Prosody |

» Dependency syntax (following the
SUD annotation schema)

» Sociolinguistic variables (available
as sentence level metadata)

2 Syllable continuous variables speaker_age: 16-30
2 FO speaker_birthplace: Kwara
2 Duration speaker_education: Tertiary
B Amp\itude speaker_id: Sp425

B SyHab\e discrete variables speaker_naija_competency: Excellent

speaker_primary_other_language: Yoruba

z Slope (rise, fall, flat)

. . speaker_residence: Oyo
» Stylized melodic contours

using SLAM model speaker_sex: M

» Categorical height values

&
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SUD_Naija-NSC@Iatest | €) updated 9 days ago

1 pattern { N [form=go] }

Clustering 1: O No ® Key (O Whether

[N.upos ’
lemma upos [ |Ixpos [Mfeatures [ |textform/wol

3148 occurrences [0.110s]

2 clusters: m AUX | €D VERB

The case of go: exploring a tonal minimal pair

wetin you go do? [en: What will you do?]

punct
comp:cleft
root [ subj 1 comp:aux
( 1) { 1y ( )

0 wetin you go do 2/
upos=PRON upos=PRON upos=AUX upos=VERB upos=PUNCT
lemma=wetin lemma=you lemma=go lemma=do lemma="7?//
Closs=what.Q Case=Nom Aspect=Prosp Closs=do Gloss=PUNCT
PronType=Int Gloss=NOM.2 Closs=PROSP

Person=2
PronType=Prs

| go collect key [en: | went to get the key]

root punct
[ subj mpound:sve$purp  comp:obj
f 1411 } [ i
go collect keg /
upos=PRON upos=VERB upos=VERB upos=NOUN upos=PUNCT
lemma=| lemma=go lemma=collect lemma=key lemma=//
Case=Nom Gloss=go Gloss=collect Gloss=key Gloss=PUNCT

Gloss=NOM.SG.1
Number=Sing
Person=1

PronType=Prs

| go go dat place [en: | went to that place]

punct

root comp:obl
[ subj 1 comp:aux [ det 1
f 1411 ! + 1
go go dat place [
upos=PRON upos=AUX upos=VERB upos=DET upos=NOUN upos=PUNCT
lermma=| lemma=go lemma=go lemma=dat lemma=place lemma=//
Case=Nom Aspect=Prosp Gloss=go Gloss=SG.DEM Gloss=place Gloss=PUNCT
Gloss=NOM.SG.1 Closs=PROSP Number=Sing
Number=Sing
Person=1
PronType=Prs

Bruno Guillaume
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SUD_Naija-NSC-prosody } (1) updated 9 days ago

1 pattern {

2 GO [form="go0"];
3 y GO -[Syl=1]-> S;
4

Clustering 2: O No ® Key OO Whether Qf@%ﬂtdh

S.AvgHeightLoc

Clustering 1: O No @® Key O Whether
GO.upos

S.AvgHeightLoc

AUX [ 1218 ]

€ __undefined__

Enrichments of Syntactic Dependency Treebanks . erIF-I
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https://naija.grew.fr/?custom=6730d59e2f41a

Exploring go using by comparing continuous features I

pattern { oot e
G01 [for.m=llgoll] - G02 [fo r.m=llg0ll] . [ subj ]1 [ comp:aux l[ ) det ]1
GOl -[comp:aux]—> GO02; 0 I go go dat place
GOl -[Syl=1]—> S1; e ommego.,  Mommamgo| lammacdat  lemmecplace
} G02 —-[Syl=1]-> S2; Glﬁ%§§ﬁ§§1 GiosacPROSP o lpensing e
Person=1
PronType=Prs

S2.MeanF0O > S1.MeanFQ? S2.Duration > S1.Duration?
@ Yes 0 No m Yes m No

OTEW) OTEW)

|

upos=PUNCT
lemma=//
Gloss=PUNCT

Bruno Guillaume Enrichments of Syntactic Dependency Treebanks . erIF-I-
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https://naija.grew.fr/?custom=6730da81b5441
https://naija.grew.fr/?custom=6730daa73c119

Duration of the syllable for the AUX go wrt the age of the speaker

10,100] 8 77 130 8
1100,200] 38 365 273 11
1200,300] 3 3 23 6
1300,400] 1 12 4
1400,...] 2 3 1

B 10,100]

I 1100,200]

oTEWich

¥ 1200,300]

50 %

I 1300,400]

B 1400,...]

100 %
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https://naija.grew.fr/?custom=6730dbe2d1d11

Work in Progress '

SUD_French-Rhapsodie-prosody

How many words can be fused in one syllable? ’\grev\/f

How syllables for one word? .\Q‘revvf

&
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https://universal.grew.fr/?custom=6730e342ad9dc
https://universal.grew.fr/?custom=67359ac8389ea

Enrichment of Syntactic Dependency Treebanks l

» We propose an mSUD extension to SUD for morph-level based annotation
» SUD-style criteria for deciding the internal msUD structure of morphs in words
» Easier inclusion of IGT-based source data
» Word boundaries can be evaluated during the annotation process

» Morph annotation can be applied only partially (mix between SUD and mSUD)

» We propose an graph encoding of the syntax / prosody interface
» Easler exploration of the interface between annotation layers

» Applied to Naija-NSC and to French-Rhapsody

» The process can be applied to other layers
» UD / Parseme intertace QI@VVf
» (Constructions QY@V\/f

&
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https://parseme.grew.fr/?custom=67359fe416028
https://universal.grew.fr/?custom=6735a07433e33

Thanks for your attention!

Questions?
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