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Lucien Tesniere

3. — On peut ainsi comparer le verbe a une sorte d’atome crochu
suscaptlble d’exercer son attraction sur un nombre plus ou moins
¢levé d’actants, selon qu'il comporte un nombre plus ou moins élevé
de crochets pour les maintenir dans sa dépendance. Le nombre de
crochets que présente un verbe et par conséquent le nombre d’actants
3 u'il es;;) susceptible de régir, constitue ce que nous appellerons la valence

u verbe,
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dependency relation between
words

empty/full words

block of words as intermediate
linguistic units

noun, verb, adjective, adverb

coordination and other types of
conjoined structures

transference operation to gen-
eralize over the categories of
the linguistic elements
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Dependency Relations (Connexion)

1. — Les connexions structurales établissent entre les mots des

rapports de dépendance. Chaque connexion unit en principe un terme

supérieur 4 un terme inférieur.

FI_F‘\LENTS

SSINTAXE 7. — La connexion est indispensable & I'expression de la pensée.
Sans la connexion, nous ne saurions exprimer aucune pensée continue

et nous ne pourrions qu'énoncer une succession d'images et d’idées

isolées les unes des autres et sans lien entre elles?.

8. — C'est donc la connexion qui donne & la phrase son caractére
organique et vivant, et qui en est comme le principe vital,

is singing

friend song

my old this nice

FEDERICO SANGATI, CHIARA MAZZA AN ENGLISH DEPENDENCY TREEBANK A LA TESNIERE



INTRODUCTION
00@00000

Word types

All words are divided into two classes:
¢ Full content words: nouns, verbs, adjectives, etc.
e Empty functional words: determiners, prepositions, etc.

e.g. Snoopy is flying on the doghouse

2. — Les mots pleins sont ceux qui sont chargés d’une fonction
sémantique, c'est-a-dire ceux dont la forme est associée directement
N 4 une idée, qu'elle a pour fonction de représenter et d’évoquer. Ainsi

T fr. cheval, all. Pferd, ang]. horse, lat. equus, etc... sont des mots pleins,
STRUCTURALE parce que leur forme, c'est-a-dire les phonémes (ou les lettres) qui
: les composent suffisent 4 évoquer I'idée d’un cheval.

3. — Les mots vides sont ceux qui ne sont pas chargés d'une fonction
sémantique. Ce sont de simples outils grammaticaux ! dont le role
est uniquement d’indiquer, de préciser ou de transformer la catégorie
des mots pleins et de régler leurs rapports entre eux.
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Block of Words (Nucléus)

A block always includes a single full word and any number of
empty words (possibly none).

e.g. ‘ Snoopy ‘ ‘ is flying ‘ |on the doghouse |

anmm 14. — Le nucléus est donc en derniére analyse I'entité syntaxique
élémentaire, le matériau fondamental de la charpente structurale de la
— phrase, et en quelque sorte la cellule constitutive qui en fait un orga-
nisme vivant.

| =&

f;‘('

Word level Block Sentence level
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Categories (Catégories)

Tesniére distinguishes four block categories: nouns, adjectives,
verbs,

2. — Nous adopterons les représentations symboliques suivantes :
O = Substantif.

ELEMENTS

SYNTAXE A = Adjectif.
sCTOE I 5 Varba:
— E = Adverbe.

3. — On notera que les quatre lettres adoptées correpondent aux
terminaisons des quatre espéces de mots correspondantes en espéranto :

-0 pour le substantif, -a pour I'adjectif, -i pour I'infinitf, -e pour I'adverbe.

will sing

T

friend tomorrow

my

tomorrow
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Junction (Jonction)

e It groups blocks, the conjuncts, into a unique block entity.

e The conjuncts are connected horizontally by means of empty
words, the conjunctions (possibly missing).

fall K laugh — and — sing
Alfred — and —Bernard £00d — but— expensive children
fall and

and @ but | expensive
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Junction (besides coordination)

Money Fund

with the filters
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Transference (Translation)

A shifting process which makes a block change from the original
category of the content word, to another category, by means of
zero or more empty words belonging to the same block, called
transferrers.

believes will see
book /\ /I\
| She 0 , You him __E ,
/—r’A - thatl knows whenl comes
Peter | 's I I
he
You when comes
Peter 's
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Advantages of TDS

@ Advantages of TDS
Comparing with PS
Comparing with DS
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ADVANTAGES OF TDS

In between PS and DS

The man knows IN S
that NP VP
PRP VBD PP
she went TO NP
to NTP

London
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VBZ
knows D S
—t—
NN IN
man that

DT VBD
The went

PRP TO

she to
—_—

NNP
London
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ADVANTAGES OF TDS
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TDS vs. PS: Coordination

Ii\l S-NOM
for VIP
[ I I ]
VBG CcC VBG NP

N N N

maintaining or increasing NN NN

ad spending
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for | maintaining | or |increasing |
T

]
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TDS vs. PS: Charniak’s bad parses

1
[ T T T I 1

PP s S , CC S .
IN NP , NP VP , and PP N NP .
After DT DT AUX RB NP IN NP , X NN
I I e o I e A
al this is n't NP , CC NP in 3 NNS young money
e
T] NN , but X NN many cases
old money new money

ad]
- T
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ADVANTAGES OF TDS

oe
TDS vs. PS: Charniak’s bad parses
S
1
[ T T T 1
PP , NP-SBJ VP
Ll : ! !
IN NP , DT VBZ RB NP-PRD
} } } } } [ T T TT T I 1
After DT this is nt NP , CC NP , CC PP-LOC . NP
} e e A
al J NN , but X1 NN , and IN NP , 4 NN
| I P
old money new money in 3 NNS young money

many cases

r T -
[ a] [uid R
o]
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TDS vs. DS: Choosing the correct heads

First step in PS-to-DS conversion: annotate the PS with heads.
Sangati & Zuidema, Unsupervised methods for head assignments, EACL 2009.

V—‘—\
NP vp VBZ
| — believes
I‘TP v‘a SBAR —
’_‘_‘ PRP IN
she believes IN s She that
VBZ
that N‘P sz Knows
PRP  knows PRP

| he
he

Easy choices €.g. the verb is the head of S.

Arbitrary choices should be consistent, most common cases:
e Determiner vs. noun in NP (the man).

e Preposition vs. noun in PP (on paper).
e Complementizer vs. verb in SBAR (/ believe that she knows).
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TDS vs. DS: Choosing the correct heads

S

I_I_l

NP VP

o

DT NN VBZ SBAR

L =

The man knows IN S
l_l_l
that NP VP
PRP VBD PP
I
she went TO NP

to NNP

London
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TDS vs. DS: Choosing the correct heads

S
NP VP

tﬁ‘@ v SBAR

The man knows
that NP
PRP VBD PP

she Wem @

to NNP

\

London
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TDS vs. DS: Choosing the correct heads

!_?_l

NP VP
VBZ
NN VBZ SBAR knows
. m
DT
The k The
c man nows
NN

that NP man
PR PV BD PP

she Wem @

to NNP

\

London
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TDS vs. DS: Choosing the correct heads

!_?_l

NP VP
VBZ
DT VBZ SBAR knows
| | "
Th an ki S man
e man knows
DT

that NP VP The

N

PRP VBD PP

she Wem @

to NNP

\

London
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ADVANTAGES OF TDS
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TDS vs. DS: Choosing the correct heads

NP : VP
l_l_v

VBZ
DT VBZ SBAR knows
NN VBD
Th an k s I man went
e man knows IN
DT IN PRP
that NP VP The that she

PRP VBD PP

she Wem @

to NNP

\

London
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ADVANTAGES OF TDS
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TDS vs. DS: Choosing the correct heads

!_?_l

NP VP
VBZ
SBAR knows
——
NN IN
The man knows man that
DT VBD
The went
that NP
PRP
PRP VBD PP she

she Wem @

to NNP

\

London
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TDS vs. DS: Choosing the correct heads

NP : VP
l_l_v

DT VI\&Z SBAR

The man knows@l_’

S
L

PRP VBD

ADVANTAGES OF TDS
0®000

NN
man

DT
The

PP

she went T\O @

to NNP
London
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VBZ
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TDS vs. DS: Choosing the correct heads

NP : VP
l_l_v

DT VI\&Z SBAR

The man knows@l_’

S
L

PRP VBD

ADVANTAGES OF TDS
0®000

NN
man

DT
The

PP

she Wem NP

\

to NNP
London
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VBZ
knows

IN
that

VBD
went

PRP
she

TO

to
—_

NNP
London
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TDS vs. DS: Choosing the correct heads

!_?_l

NP VP
SBAR
knows
The man knows
hat NP |The_man| |tha1 Went|

PTP VTD PP i

she Wem N\P

to NNP

\

London
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TDS vs. DS: Categories and Blocks

DS TDS
ROOT, SBJ, OBJ, PRN, P, COORD,
ADV, VC, VMOD, NMOD, AMOD, nouns, ;
PMOD, DEP verbs,
ROOT
NN
man -
NMOD NMOD The man
DT IN
The in ;‘
_
PMSD in the park
park -
NMOD
DT
the
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ADVANTAGES OF TDS
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TDS vs. DS: Coordination structures

Coordination represents one of the major problems in currently
used DS representations, especially when multiple conjunc-
tions are present.

VP

T

VP CC VP CC VP

Possible solutions:

©® One conjunction (or conjunct) is the head of the other ele-
ments (most common case).

® Each element (conjunction or conjunct) is the head of the
adjacent element which follows (cf. Mel’Cuk, 1988).

Both solutions are problematic.
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0000e
2
NP-SBJ vp
|
NNP  CONJP VP CONJP VP
| —— —— ——
Japan  RB RB  VBZ NP PP-LOC CC RB VBZ NP PP-LOC
[ I — [ I |
not only outstrips D‘T Nl‘\lP ”\\‘ NP but also outranks PF‘%P ”\\‘ NP
the US. in NN NNS it in NP PP-CLR
| | |
investment flows N‘N Il‘\l NP
—_—
trade with 1S JP NNS
| — |
Penn WSJ sec00, sentence # 666 most X 2 countries
| |
Southeast Asian
ROOT
cc
but
SB) CC COORD COORD ~ COORD F
NNP RB  VBZ RB VBZ .
Japan ot outstrips dso outranks
—
DEP 0BJ ADV 0BJ ADV
RB NNP N PRP N
only Us. i it in
B —
NMOD PMOD PMOD
oT NNS NN
the flows trade
NMOD ADV
NN IN
investment with
w 0000000
PMOD
NNS
countries
NMOD NMOD
Js Ry
most Asan
AMOD
py
Southeast
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2
NP-SBJ vp
|
NNP CONJP VP CONJP VP
| —— —— ——
Japan RB RB VBZ NP PP-LOC CC RB  VBZ NP PP-LOC
[ I — —— [ I |
not only outstrips D‘T Nr‘\lP ”\\‘ NP but also outranks PF‘%P ”\\‘ NP
the US. in NN NNS it in NP PP-CLR
| | |
investment flows N‘N Il‘\l NP
—_—
trade with 1S JP NNS
| — |
Penn WSJ sec00, sentence # 666 most X 2 countries

not only

lwnh countries l .
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Converting the PTB

© Converting the PTB
Elements of a TDS
The conversion algorithm
Junction Structures
Error Analysis
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CONVERTING THE PTB

[ ]
Elements of a TDS
| Empty Word (EW) |
| Full Word FW) |
( Standard Block
Block - Full Word (FW)
- Empty Words (EW) < Junction Block
- Dependents (Block)
- Conjunctions (EW)
{ - Conjuncts (Block)
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CONVERTING THE PTB
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The conversion algorithm

Algorithm: Convert(Nps)
Input: A node Npg of a PS tree
Output: A block Nypg of a TDS tree
begin
instantiate Nrpg as a generic block
if Nps is a junction then else
instantiate N7ps as a junction block Ny, + head daughter node of Npg
foreach node D in children of Nps do if Ny, yield only one word wy, then instantiate Nypg
if D is a conjunct then as a standard block with wy, as its full word
L Drps + Convert(D) else Nyps < Convert(Ny)
add Drps as a conjunct block in Nrps foreach node D in children of Nps do
else if D == N}, then continue
Dy, « lexical yield of D Dy + lexical yield of D
if Dy, is a conjunction then if Dy, are only empty words then
| add Dy, as a conjunction in Nrps | add Dy, as empty word(s) in Nrps
else else
| add Dy, as empty word(s) in Nzps Drps + Convert(D)
L add Drps as a dependent of Nrps
return Nypg
end
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CONVERTING THE PTB
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Detecting Conjuncts in Junction Structures

VP AI?JP l\:P
FTTTT 1 [T T I 1
VBG CC VBG NP J, X, CCNN NP , CC ADVP NP
NP-SBJ IS ADJP-PRD
[T 1 [ 1 [ 1
DT NN , NN CC NN NNS NN " SPRP, " PRN S, CC, S. ADJP CC RB ADVP-TMP ADJP
NP-SBJ VP IS PP»II_OC
FTTT T 1 [ 1
JJ NNS , NN CC NNs VBP , VBP CC VBP NP “S,"PRN, T CCS. PP, CC ADVP PP
UCP-PRD IS NIP
[ 1 [T T 11 [T T T T I 1
VP , VP , ADJP CC , ADVP , ADJP SPRN " CC S . JJ JJ NNPS CC NNPS CC NNPS
NP NP—FRD PP-LOC
[ 1 [ 1 [ [
NP , NP , CONJP NP CC , PP-TMP , NP DT JJ NNS , NNS CC NN NNS NN PP CC PP, CC RB PP
NP-SBJ VIP IS P
[T T T I 1 TTT 1 [ 1
JJ NNS , NN CC NNS VBP , VBP CC VBP NP “S,"PRN, T CCS. IN$ CD CD CC $ CD CD
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CONVERTING THE PTB
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Error Analysis

Qualitative analysis on section 00, mistakes in:

o Coordinated structures: blocks that are dependent on the
whole coordination are wrongly identified as conjuncts or
dependents of one of the conjunct.

o Wrongly assigned categories.
Possible inadequacies of the TDS formalism:

¢ Junction between empty words
(e.g. fon and off] the court, [up to and through] the crash).

¢ Junction between coordination of compound verbs
(e.g., He was [eating and drinking]). SOLVED!

e Full word as transferrers (e.g. A forum likely to bring attention).
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Conclusions

Ongoing project of converting the Penn WSJ treebank into
TDS representation.

CL has valued the simplicity of DS but inadequate to handle
coordination.

Junction is a dedicate operation in TDS to handle junction
structures.

Blocks, transference, and categories further simplify and
generalize the model.
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Further Work

¢ Improve on systematic mistakes (we need your help!).

e Currently working on a probabilistic language model for
parsing and generating TDS structures.

e A good language model needs a good modeling of coor-
dination.
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Conversion and visualization tool available at:
staff.science.uva.nl/~fsangati/TDS

[LYeXe) Tesniere Tree Viewer
File
(] skewed Lines zoom: ( + ) (- ) 1() of: 14

z

[Thank You !

f.sangati@uva.nl
chiara.mazza@gmail.com
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