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Features and Operations

Connexion dependency relation between
words

Words types empty/full words

Nucléus block of words as intermediate
linguistic units

Catégories noun, verb, adjective, adverb

Jonction coordination and other types of
conjoined structures

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

is singing

friend song

my old this nice my old

friend

is singing

this nice

song
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Word types
All words are divided into two classes:

• Full content words: nouns, verbs, adjectives, etc.
• Empty functional words: determiners, prepositions, etc.

e.g. Snoopy is flying on the doghouse
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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

Sentence levelBlockWord level
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Categories (Catégories)
Tesnière distinguishes four block categories: nouns, adjectives,
verbs, adverbs.

will sing

friend

my

tomorrow

My

friend

will sing

tomorrow
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Junction (Jonction)

• It groups blocks, the conjuncts, into a unique block entity.
• The conjuncts are connected horizontally by means of empty

words, the conjunctions (possibly missing).

fall

Alfred and Bernard

a lunch

good but expensive

laugh and sing

children

Alfred and Bernard

fall a lunch

good but expensive children

laugh and sing
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Junction (besides coordination)

Nevertheless , said

Brenda Malizia Negus , editor

of

Money Fund

Report ,

yields ``

may blip up

again before

they

blip down '' because of

recent

rises

in

short-term interest

rates .

From 1953 to 1955 ,

9.8

billion

Kent

cigarettes

with the filters

were sold , the company

said .
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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.

book

Peter
A
's

he

believes

She O
that knows

You E
when comes

he

him

will see

Peter 's

book

She

believes

that

he

knows You

will see

him when

he

comes
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In between PS and DS

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

PS
The man

knows

that

she

went

to London

TDS

DT
The

NN
man

VBZ
knows

IN
that

PRP
she

VBD
went

TO
to

NNP
London

DS
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TDS vs. PS: Coordination

S

NP-SBJ

NP

NNS

Plans

SBAR

WHNP

WDT

that

S

VP

VBP

give

NP

NNS

advertisers

NP

NP

NNS

discounts

PP

IN

for

S-NOM

VP

VBG

maintaining

CC

or

VBG

increasing

NP

NN

ad

NN

spending

VP

VP

VBP

have

VP

VBN

become

NP-PRD

NP

JJ

permanent

NNS

fixtures

PP-LOC

IN

at

NP

DT

the

NN

news

NNS

weeklies

CC

and

VP

VBP

underscore

NP

NP

DT

the

JJ

fierce

NN

competition

PP-LOC

IN

between

NP

NP

NNP

Newsweek

,

,

NP

NP

NML

NML

NNP

Time

NNP

Warner

NNP

Inc.

POS

's

NNP

Time

NN

magazine

,

,

CC

and

NP

NP

NML

NNP

Mortimer

NNP

B.

NNP

Zuckerman

POS

's

NML

NML

NNP

U.S.

NNP

News

CC

&

NML

NNP

World

NNP

Report

.

.

Plans

that give

advertisers discounts

for maintaining or increasing

ad

spending

have become

permanent

fixtures

at the

news

weeklies

and underscore

the

fierce

competition

between Newsweek ,

Time Warner

Inc. 's Time

magazine , and

Mortimer B. Zuckerman 's U.S. News & World

Report .
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TDS vs. PS: Charniak’s bad parsesS1

S

PP

IN

After

NP

DT

all

,

,

S

NP

DT

this

VP

AUX

is

RB

n't

NP

NP

JJ

old

NN

money

,

,

CC

but

NP

JJ

new

NN

money

,

,

CC

and

S

PP

IN

in

NP

JJ

many

NNS

cases

,

,

NP

JJ

young

NN

money

.

.

After all ,

this

is

n't

old

money , but

new

money ,

and

in

many

cases , young

money .
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TDS vs. PS: Charniak’s bad parses
S

PP

IN

After

NP

DT

all

,

,

NP-SBJ

DT

this

VP

VBZ

is

RB

n't

NP-PRD

NP

JJ

old

NN

money

,

,

CC

but

NP

JJ

new

NN

money

,

,

CC

and

PP-LOC

IN

in

NP

JJ

many

NNS

cases

,

,

NP

JJ

young

NN

money

.

.

After all , this

is

n't

old

money , but

new

money , and

in

many

cases , young

money .
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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.

S

NP

PRP

She

VP

VB

believes

SBAR

IN

that

S

NP

PRP

he

VBZ

knows

PRP
She

VBZ
believes

IN
that

PRP
he

VBZ
knows

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

Arbitrary choices should be consistent, most common cases:
• Determiner vs. noun in NP (the man).
• Preposition vs. noun in PP (on paper).
• Complementizer vs. verb in SBAR (I believe that she knows).
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows

FEDERICO SANGATI, CHIARA MAZZA AN ENGLISH DEPENDENCY TREEBANK À LA TESNIÈRE



LUCIEN TESNIÈRE OUTLINE INTRODUCTION ADVANTAGES OF TDS CONVERTING THE PTB CONCLUSIONS

TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows

IN
that

PRP
she

VBD
went
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows

IN
that

PRP
she

VBD
went
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows

IN
that

PRP
she

VBD
went

TO
to

NNP
London
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

DT
The

NN
man

VBZ
knows

IN
that

PRP
she

VBD
went

TO
to

NNP
London
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TDS vs. DS: Choosing the correct heads

S

NP

DT

The

NN

man

VP

VBZ

knows

SBAR

IN

that

S

NP

PRP

she

VP

VBD

went

PP

TO

to

NP

NNP

London

The man

knows

that

she

went

to London
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TDS vs. DS: Categories and Blocks

DS TDS

ROOT, SBJ, OBJ, PRN, P, COORD,
ADV, VC, VMOD, NMOD, AMOD,
PMOD, DEP

nouns, adjectives,
verbs, adverbs

NMOD
DT
The

ROOT
NN
man

NMOD
IN
in

NMOD
DT
the

PMOD
NN
park

The man

in the park
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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

VP CC VP CC VP

Possible solutions:

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

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

Both solutions are problematic.
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S

NP-SBJ

NNP

Japan

VP

CONJP

RB

not

RB

only

VP

VBZ

outstrips

NP

DT

the

NNP

U.S.

PP-LOC

IN

in

NP

NN

investment

NNS

flows

CONJP

CC

but

RB

also

VP

VBZ

outranks

NP

PRP

it

PP-LOC

IN

in

NP

NP

NN

trade

PP-CLR

IN

with

NP

JJS

most

JJP

JJ

Southeast

JJ

Asian

NNS

countries

.

.

Penn WSJ sec00, sentence # 666

SBJ
NNP
Japan

CC
RB
not

DEP
RB

only

COORD
VBZ

outstrips

NMOD
DT
the

OBJ
NNP
U.S.

ADV
IN
in

NMOD
NN

investment

PMOD
NNS
flows

ROOT
CC
but

COORD
RB
also

COORD
VBZ

outranks

OBJ
PRP

it

ADV
IN
in

PMOD
NN

trade

ADV
IN

with

NMOD
JJS

most

AMOD
JJ

Southeast

NMOD
JJ

Asian

PMOD
NNS

countries

P
.
.
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S

NP-SBJ

NNP

Japan

VP

CONJP

RB

not

RB

only

VP

VBZ

outstrips

NP

DT

the

NNP

U.S.

PP-LOC

IN

in

NP

NN

investment

NNS

flows

CONJP

CC

but

RB

also

VP

VBZ

outranks

NP

PRP

it

PP-LOC

IN

in

NP

NP

NN

trade

PP-CLR

IN

with

NP

JJS

most

JJP

JJ

Southeast

JJ

Asian

NNS

countries

.

.

Penn WSJ sec00, sentence # 666

Japan

not only outstrips

the U.S. in

investment

flows

but also outranks

it in trade

with

most

Southeast

Asian

countries .
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Elements of a TDS

Word { Empty Word (EW)

Full Word (FW)

{
Standard Block

- Full Word (FW)

Junction Block

- Conjunctions (EW)	


- Conjuncts (Block)

Block
- Empty Words (EW)	


- Dependents (Block)	
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The conversion algorithm
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Detecting Conjuncts in Junction Structures
VP

VBG CC VBG NP

ADJP

JJ , JJ , JJ CC NN

NP

NP , CC ADVP NP

NP-SBJ

DT NN , NN CC NN NNS NN

S

`` S-PRP , '' PRN S , CC , S .

ADJP-PRD

ADJP CC RB ADVP-TMP ADJP

NP-SBJ

JJ NNS , NN CC NNS

VP

VBP , VBP CC VBP NP

S

`` S , '' PRN , `` CC S .

PP-LOC

PP , CC ADVP PP

UCP-PRD

VP , VP , ADJP CC , ADVP , ADJP

S

S PRN `` CC S .

NP

JJ JJ NNPS CC NNPS CC NNPS

NP

NP , NP , CONJP NP CC , PP-TMP , NP

NP-PRD

DT JJ NNS , NNS CC NN NNS NN

PP-LOC

PP CC PP , CC RB PP

NP-SBJ

JJ NNS , NN CC NNS

VP

VBP , VBP CC VBP NP

S

`` S , '' PRN , `` CC S .

QP

IN $ CD CD CC $ CD CD
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Error Analysis

Qualitative analysis on section 00, mistakes in:
• Coordinated structures: blocks that are dependent on the

whole coordination are wrongly identified as conjuncts or
dependents of one of the conjunct.

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

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

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

• 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!).
• Currently working on a probabilistic language model for

parsing and generating TDS structures.
• 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

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