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Overview(1)

The relationships between treebanking and linguistic theory:

it is useful to look a little bit further back and to consider (also) the
roots of linguistic science, not only contemporary theoretical
developments

focus on three tenets of the structural and functional approach of the
Prague School of Linguistics:

(i) the concept of markedness and the opposition of the core and
periphery of language system,

(if) the functional viewpoint,

(iii) the frequently assumed distinction between the “grammatical”
and “semantic” structure of the sentence, with the emphasis on the
underlying syntactic relations with the verb as the nucleus
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Overview(2)

(a) In their original, fundamental treatments

(b) as well as in view of the possibility and
usefulness of their application to treebank
annotation on different layers
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Accompanying Issues

what linguists (be they theoretically, computationally,
or corpus- oriented) have expected to get from
treebank annotation

In which respects these expectations have been met,
In which we have failed or at least temporarily failed,
which blind alleys we have fallen in on the way,
which unexpected problems we have encountered
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Do we need linguistics?

~Whenever | fire a linguist our system
performance improves*

Fred Jelinek, 1988

,Some of my best friends are linguists”

Fred Jelinek, Zampolli Award speech, 2004

“My colleagues and | always hoped that linguistics will
eventually allow us to strike gold”

Fred Jelinek, Zampolli Award speech, 2004

TLT, Milano, December 2009



Linguistics in the ‘new’ era of CL

2009 EACL Workshop on the Interaction between
Linguistics and Computational linguistics in Athens
(Greece): linguists play a central role in both
statistical and rule-based approaches

many statistical approaches now exploit structured
linguistic descriptions as obtained from treebank and
other annotated corpora.

proponents of linguistic methods had discovered the
power of statistical models overcoming some of the
performance limitations of deep linguistic parsing.

recent developments both in deep linguistic
processing and statistical NLP suggest a certain
plausible division of labor between the two paradigms
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Linguistics in the ‘new’ era of CL

thorough grounding in descriptive linguistics is still
needed to do competent work in the field:

Uszkoreit (2009): the most plausible way to exploit
the results of both, is to work on hybrid systems
which would determine an optimal combination of the
two paradigms and to continuously monitor the
division of labor

Moore (2009): Knowledge of linguistic phenomena
leads to understanding the limitations of particular
statistical models and to better feature selection for
such models
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The role of annotated corpora

CL - a dramatic shift in focus from hand encoding
linguistic facts in computer-oriented formalisms to
applying statistical analysis and machine learning
techniques to large linguistic corpora.

accessibility of large amounts of empirical material
(linguistic data) in a computerized form:

- corpora have become popular resources

- for computationally minded linguists: look for various
occurrences of specific words or patterns

- for computer science experts developing applications
iIn NLP
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Usefulness of annotation: Prerequisites

Assumption: annotation brings an additional
value to the corpus. Necessary conditions for
this aim are:

(1) the scenario is carefully (i.e. systematically
and consistently) designed, and

(1) it Is based on a sound linguistic theory.
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A view of a Praguian

Important and useful tenets:

(1) the concept of markedness and the
opposition of the core and periphery of
language system,

(i) the functional viewpoint,

(111) the frequently assumed distinction between
the “grammatical” and “semantic” structure of
the sentence =>emphasis on the underlying
syntactic relations with the verb as the
nucleus
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(1) System, core and periphery (1)

Claim:

the system of language is not a ‘system of
systems’ (subsystems) with clear-cut
boundaries, but rather:

to regard the classes and subclasses of
linguistic elements as formations with a
compact, more stable ‘core’ or ‘center’ and
with a large ‘peripheral’, less stable sphere

first penetrated to the studies of phonology:
markedness
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(1) System, core and periphery (2)

a broader,more complex perspective (Sgall 2002, 2004, 2009):

language is more stable in its core, in which different languages
are relatively similar to each other; regularities in language
should be searched for first in this core;

only then it is possible to penetrate into the subtleties and
irregularities of the periphery:

the peripheral elements: less stable - they may even totally
disappear from the system or on the contrary, perhaps with
some modifications, may be shifted to the core ==> one
aspect of the dynamics of language development

The relatively simple pattern of the core of language (not far
from the transparent pattern of propositional calculus) makes it
possible for children to learn the regularities of their mother
tongue. The freedom of language offers space for the flexibility
of the periphery.
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(1) System, core and periphery (3)

This claim does not imply that the phenomena should
be treated just one by one, separately

Rather:

() to aim at a description of the core of the language
system by general principles or rules (in which
languages differ just in the repertoire of attributes and
their values, rather than in the basis of the structural
patterns) and

(1) to capture the non-prototypical phenomena by
rules of a more specific nature

examples of marked phenomena: discontinuous
constituents (non-projectivity), or syntactic relations
of another type than dependency
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(1) System, core and periphery (4)

well reflected both in formal description of language
as well as in the build-up of annotated language
resources

(a) in formalizing the general principles or rules:

one could reach an account that would come closer
to the common human mental capacities (as
required, though not met by Chomsky 2004) and thus
to represent a step forward in linking language
capabilities with the domain of cognition, without
working with a complex innate mechanism specific
for the language faculty
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(1) System, core and periphery (5)

(b) when building an annotation scenario:

the core language patterns first, establishing the
core categories and subcategories within these
patterns

then: finding spaces for the account of the
peripheral phenomena

a further, more subtle subcategorization,

enriching the framework by means for some further,
non-basic relations (coordination, or specifying
transitions between the core relations and some
peripheral, surface-related phenomena as in the
case of discontinuous constituents)
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(1) Functional aspects (1)

the view of language as a functioning system,
adapted to its communicative role -> to describe the

sentence structure as adapted to its functioning in
discourse

In this context: the ideas of what Is now more
generally referred to as ‘information structure of the
sentence’ initially appeared:

first, clad in a more or less psychological cover (see
the two kinds of the so-called progressions of ideas
with Henri Weil, 1844, namely marche parallele and
progression),

followed by the convictions that such notions as theme
and rheme are matters of pragmatics rather than of
syntax proper
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(1) Functional aspects (2)

its significance also for the representation of the underlying
structure of the sentence (cf. Sgall 1967, p. 205f)

penetrated into language descriptions of different trends —

cf. the split of the transformational grammar into the generative
and interpretative semantics wing: arguments based on
semantic differences between sentences that differ only in their
topic focus articulation (cf. Chomsky’s discussion, 1965, p. 224
as Lakoff 1969 notes, in this context, the influence of Halliday
1967-68 played its role)

Many men read few books vs. Few books are read by many
men,

John talked about many problems to few girls vs. John
talked to few girls about many problems

Everybody in the room knows at least two languages vs. At
least two languages are known by everybody in this room
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(1) Functional aspects (3)

Only In structures with quantification rather than the topic-focus
articulation?

The distinction between active and passive?
Different word order?

NO:

Russian is spoken in SIBERIA vs. In Siberia, RUSSIAN is
spoken,

John works on his dissertation on WEEKENDS vs. On
weekends, John works on his DISSERTATION.

Kurit’' ZDES' vs. Zdes’ KURIT’.

Dogs must be CARRIED. vs. DOGS must be carried or Carry
DOGS)).

-> difference in the information structure
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Dogs must be carried?
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‘Aboutness

In terms of the communicative function of language,
an adequate explanation of information structure of
the sentence may be based on the relation of
aboutness: the speaker communicates something
(the Focus ,new* information) about something (the
Topic ,given” information), schematically:

F(T): the Focus holds about the Topic
~F(T): negation: (in the prototypical case)
the Focus does not hold about the
Topic; in a secondary case, the assertion holds about
a negative Topic:
F(~T)
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Has Bert come?

Bert did not come because he was out of money.

() prototypical: What about Bert?

paraphrased as | am saying about Bert that he did not come
because he was out of money

Topic = Bert
Focus = (he) did not come because he was out of money;

(i) secondary (Why didn’t Bert come?)

paraphrased as | am saying about the fact that Bert did not
come that this was caused by the fact that he was out of money

Topic = Bert did not come
Focus = (because ...)
Focus not touched by negation

TLT, Milano, December 2009 21



Has Bert come? (cont.)

(i) another possible reading: if it is followed by: ... but
because he was on his leave of absence.

paraphrased as | am saying about the fact that Bert
came (i.e. about his presence) that it was not
because he was out of money but because ...

Topic = Bert came
Focus = not because he was out of money).

Bert’'s being out of money is neither entailed nor
negated.

the scope of negation again concerns Focus

In the scope of negation: neither asserted, nor
presupposed; the because-clause triggers an
allegation (see Haji ova 1984).
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(i) Dependency syntax (1)

the notion of dependency — in continental syntactic
theories

Lucien Tesniere (1959):

the sentence as a hierarchical structure the center of
which is the verb;

described on the basis of binary relations between
the verbs and their modifiers -> valency of the verb

the dependents on the verb: classified into actants
and circonstants (in current terms, this classification
corresponds to the classification of dependents into
arguments and adjuncts)

not only verbs have their valency frames, but also
other word classes such as nouns, adjectives etc.
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() Dependency syntax (2)

the direction of the dependency relation - the determination
which element of the pair is the governor and which is the
dependent

main criterion for this distinction: based on the possibility that, in
the endocentric constructions (i.e. constructions in which the
distribution of the whole is identical with that of the governing
component) , the dependent can be absent, not just deleted on
the surface

with the exocentric pairs (i.e. constructions where the
distribution of the whole does not equal the distribution of any of
its elements): the principle of analogy on the level of parts of
speech

-> verbs without object (e.g. to sit, to sleep, ...): the verb is the
governor

also the subject (Actor) can be understood as a dependent of
the verb since there are verbs without a subject (Lat. Pluit, in E.
It is raining, the subject it is just a surface filler absent in the
sentence structure proper)
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(1) Dependency syntax (3)

the introduction of the notion of a head and the
concept of valency -> brings into the foreground the
connection between grammar and lexicon:

reflects the fundamental aspect of the presence of
grammatical information in the lexicon:

the valency frame is a part of the lexical entry, in
which the obligatory and optional syntactic kinds of
dependents of the given word (the head) are
registered

function words — not represented as notes in the
underlying structures (cf. the endings)
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Condition of projectivity (1)

condition of projectivity: important role in the
formal account of dependency relations

strongly restrictive : iIf a node a depends on b
and there is a node c between a and b In the
linear ordering, c Is subordinated to b (where
subordinated means an irreflexive transitive
closure of dependency)

But: many non-projective constructions in the
surface shape of the sentences, but they are
peripheral in the sense that they concern only
some well-defined structures rather than the
whole core
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Condition of projectivity (2)

a realistic task:

to attempt to classify the constructions in which
the condition of projectivity is not met in the
surface shape of the sentence and on this
basis to formulate a description meeting the
condition as far as the core of language
system Is concerned and to account by
simple and well-defined means also for the
cases of superficial non-projectivity
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(1) Dependency syntax (4)

leading modern syntactic theories: based on
American linguistic tradition (but cf. Bloomfield for
the notion of head)

J. J. Robinson (1969, 1970) considered the
possibilities of finding a formal framework for
Fillmore’s case grammar: an interesting light on the
possibility of a smooth transition between a phrase-
based approach to a dependency based one

the development of the originally constituent-based
frameworks has indicated that the recognition of the
head of a syntactic structure is necessary
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(1) Dependency syntax (5)

two seemingly contradictory tendencies (Haji ova 2006):

() the deeper the analysis goes the more the need of an
Introduction of the distinction between the notions of head and
modifier (predicate, argument) is felt:

the increasing number of semantically oriented studies in which
the notion of ‘head’ in one way or another plays an important:

the lexico-semantic analysis by J. J. Katz and P. M. Postal when
specifying selection restrictions,

the distinction between surface constituent structure and the
(underlying) functional structure in lexical functional grammar of
Jane Bresnan and Ron Kaplan,

the case grammar by C. J. Fillmore motivated by the conviction
that Chomskyan account of deep structure is not deep enough
to capture the underlying structure of the sentence,

the introduction of the notion of head (and also the consecutive
theta theory) in Chomskyan government and binding theory.
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(1) Dependency syntax (6)

(1) dependency based considerations have
gradually and evasively penetrated to the
data oriented (i.e. surface-based) statistical
models

a possible explanation: the economy and
transparency of the dependency based trees

they work without intermediate structures and
are more lexically based
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(1) Dependency syntax (7)

In their applications: the data-oriented systems
also aim at a representation of the meaning
of the surface shapes of sentences (whatever
one can understand under ‘meaning’) so that
their attention Is focused on a most
transparent and economic way (avoiding
extra nodes for phrases such as NP, VP etc.)
from the surface to the depth

-> this Is the way offered by dependency
analysis
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Treebanking

a highly complex issue, many questions still remain open

2007 NAACL workshop in Rochester on treebanking :
(i) Lessons learned from the hitherto applied treebank methodology:

What semantics to be annotated? What information was
missing in Penn Treebank? What information was there but
represented badly?, What methodology is appropriate for
semantic annotation?, What are the advantages of a phrase-
structure and/or a dependency treebank for parsing and for
semantic annotation?

(i) Grammar formalisms and transformations between formalisms,
= (iii) Treebanks as training data for parsers:

Is a more refined tagset for parsing is preferable, which
categories are useful and which are not, etc.

TLT, Milano, December 2009 32



Expectations:

what linguists have expected to get from
treebank annotation:

theoretically oriented: test for their theories,
material for further empirical research

computationally oriented: useful data for
machine learning

corpus- oriented: nothing — they were
originally or at least in their majority skeptical
to any annotation (“annotation spoils corpus”)
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Fulfilled expectations:

Have these expectations been met?

Theoretically and computationally minded: in
principal yes

Corpus oriented: hopefully at least a few of them

have been persuaded that annotation can
*never* spoll corpus — Iif the original is kept apart

Liverpool CL conference: only some annotation
—— papers going beyond POS
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Where we have (temporarily?) failed

there *is* a substantial progress in parsing (esp. in
dependency-style parsing, Nivre 2009, ACL),
both in accuracy and speed

BUT:

not yet at a level useful for both applications as
well as for deeper analysis (which *might* be
useful in applications, eventually)
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Which blind alleys we have fallen In
on the way?

Standardization vs. interoperabillity!

Interoperability related to standards (at least
In one direction):

The task: how to persuade developers to pay
respect to standards voluntarily (at least for
tokenization and POS tagging — to go
further/deeper in standardization seems to be
not yet a realistic task)
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Which unexpected problems have we
encountered?

(a) interannotator disagreement larger than expected
(even in morphology)

(b) the “higher”/’deeper” layer -> the more problems
(despite resorting to (presumably) “common sense”
rules as opposed to strictly formal guidelines on the
lower layers)

(c) the amount of
programming/technical/organizational support
needed for manual annotation
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PDT experience In (un)expected
problems

Annotators’ (dis)agreement:
Structure versus labelling of relations:
Underlying sentence (tecto-) layer:

Structure (establishing of edges and their direction) — more
or less an agreement

Labelling of edges — more problematic
Intersentential relations: on the contrary:
type of relation between “arguments” of connectors
easier to identify than the “arguments”
Sentence vs. discourse:

In multilayered annotation: discourse layer not a layer
specified in a similar vein as the “lower” layers

BUT: the existence/visibility of the underlying sentence
(tecto)layer helps the analysis
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Summary

Hippocrates:

Ars longa, vita brevis, occasio praeceps,
experimentum periculosum, iudicium difficile
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Many thanks
for the invitation and for your attention!
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