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Overview of the talk

? Ongoing work on creating the first large linguistic resource for the Role
and Reference Grammar (RRG) community – the RRGbank.

? RRGbank-project in a nutshell: automatic conversion of the trees in the
Penn Treebank (almost 50,000 structures) to RRG structures
⇒ result: a corpus of 50,000 RRG-annotated English sentences.

Today we will walk you through:

⇒ motivation behind the RRGbank,
⇒ our choices on design of the RRG structures,
⇒ automatic conversion of PTB to RRG trees,
⇒ the annotation tool,
⇒ issues we encountered while converting PTB trees to RRG structures,
⇒ ideas for future work.
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Role and Reference Grammar (1)

• Role and Reference Grammar (RRG) is a functional theory of
grammar introduced by Van Valin and LaPolla (1997); Van
Valin Jr and Van Valin (2005):

⇒ explanatory theory of grammar;
⇒ descriptive framework for field researches.

• RRG investigates interdependencies between a sentence’s
syntactic structure, its semantic representation, and its
information structure.

• RRG was developed on the basis of Lakhota, Tagalog, and
Dyirbal

⇒ descriptive tools used by RRG are typologically motivated.
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Role and Reference Grammar (2)

Linguistic units in RRG are organized into layers:
⇒ layered structure of the clause (LSC),
⇒ semantically motivated representation of a syntactic sentence

structure,
⇒ RRG contrasts between predicates vs. non-predicates

(and amongst the latter: arguments vs. non-arguments).
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Role and Reference Grammar (3)

CLAUSE

PrCS

ADV

Gestern

Yesterday

CORE

NUC

PRED

V

schlief

slept

RP

die Katze

the cat

PERIPHERY

PP

auf dem gemütlichen Kisssen

on the comfortable pillow
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RRGbank: first large resource for the RRG community

• RRGbank is going to be the first large RRG-annotated corpus,
containing several thousands RRG-annotated sentences.

• Why RRGbank?
• corpus-based investigations for linguistic modeling using RRG,
• better understanding of the RRG theory and its usage for NLP

tasks,
• useful for computational testing and evaluation of implemented

precision grammars,
• implementation of supervised data-driven approaches to RRG

parsing,
• new insights into RRG analyses of English syntax.
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RRGbank: design of the RRG structures
SENTENCE

CLAUSE

CORE

NP

COREN

NUCN

N

Japanese

NUC

were

V

said

V

NUC

CORE

TNS CLAUSE

CLM

to

CORE

AUX

be

NUC

NP

PERIPHERY

AP

heavy

COREN

NUCN

N

buyers

SENTENCE

NP

COREN

NUCN

N

Japanese

CLAUSE

TNS-OP

were

CORE

NUC

V

said

CORE

CLM

to

AUX

be

NUC

NP

COREN

AP-PERI

heavy

NUCN

N

buyers

Differences between RRG and PTB-to-RRG trees
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Reasons for the different design of the trees

• Removing unattached structures in order to avoid adding
algorithms creating them.

• Removing separate projections to avoid further disonctinuity and
the need to duplicate nodes in case of multiple operators applied
to the same layer.

• Adding POS-tags in order to keep the information which
elements should be detached in order to not alter RRG.
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PTB-to-RRG conversion: general methodology

• We have chosen a PTB file 02-22 containing 50.000 sentences
from the Wall Street Journal for conversion.

• We converted a small set of sentences to RRG by hand, and
defined automatic transformation rules for particular constituents
and constructions.

• We repeat the recursive step of manually checking automatically
converted trees and introducing new transformation rules with
the aim of covering the whole treebank.

• We let the annotators check the trees, so that each tree is
validated by at least two annotators.

• Ca. 100 trees validated so far.
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Conversion of a PTB tree to an RRG structure

S

NP-SBJ-1

NNP

Japanese

VP

VBD

were

VP

VBD

said

S

NP-SBJ

*-1

VP

TO

to

VP

VB

be

NP-PRD

NN

heavy

NNS

buyers

ROOT

CLAUSE

CORE

NP

COREN

NUCN

N

Japanese

NUC

V

said

CORE

CLM

to

NUC

AUX

be

NP

COREN

AP-PERI

COREA

NUCA

A

heavy

NUCN

N

buyers

TNS-OP

were

Tree in the PTB and the converted RRG tree
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RRGbank: Annotation tool

– Demo of the annotation tool
(developed by Kilian Evang and Andreas van Cranenburgh):
https://ptb2rrg.phil.hhu.de/editor/list
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Encountered issues and problematic cases

Three types of problematic cases we encountered during conversion:

• Problems resulting from inconsistencies or errors in Penn
Treebank.

• Problems with particularly rare RRG constructions.
• Some open questions in the RRG theory itself.
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Example 1: PTB annotation inconsistencies

S

NP-SBJ-1

NNP

Japanese

VP

VBD

were

VP

VBD

said

S

NP-SBJ

*-1

VP

TO

to

VP

VB

be

NP-PRD

NN

heavy

NNS

buyers

ROOT

CLAUSE

CORE

NP

COREN

NUCN

N

Japanese

NUC

V

said

CORE

CLM

to

NUC

AUX

be

NP

COREN

AP-PERI

COREA

NUCA

A

heavy

NUCN

N

buyers

TNS-OP

were

Erroneous annotation in PTB
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Example 2: Rare RRG constructions

S

NP-SBJ-1

NNP

Japan

VP

VBZ

is

RB

not

NP-PRD-1

DT

a

JJ

political

NN

country

SENTENCE

CLAUSE

CORE

NP

COREN

NUCN

N

Japan

AUX

is

NEG-OP

not

NUC

NP

DEF-OP

a

COREN

AP-PERI

COREA

NUCA

A

political

NUCN

N

country

Negation in PTB and RRG
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Example 3: Open questions in the RRG theory

PP-LOC-CLR

IN
in

NP

NP
DT
a

NN
trading

NN
range

PP

IN
of

NP
QP

$
$
CD
1.19

TO
to

$
$
CD
1.34

PP

COREP

NUCP

P
in

NP

DEF-OP
a

COREN

NUCN

N
trading

N
range

PP-PERI
COREP

NUCP

P
of

NP
QP

$
$
CD
1.19

P
to

$
$
CD
1.34

QPs and nounless NPs
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Example 3.1
PP-LOC-CLR

IN

in

NP

NP

DT

a

NN

trading

NN

range

PP

IN

of

NP

QP

$

$

CD

1.19

TO

to

$

$

CD

1.34

NP headed by a QP in PTB

Bladier, Möllemann | TreeGraSP 2018 TreeGraSP: From Penn Treebank to RRGbank 17



Motivation behind RRGbank RRGbank: design of the corpus PTB-to-RRG conversion Evaluation and further steps

Example 3.2
PP

COREP

NUCP

P

in

NP

DEF-OP

a

COREN

NUCN

N

trading

N

range

PP-PERI

COREP

NUCP

P

of

NP

QP

$

$

CD

1.19

P

to

$

$

CD

1.34

Np headed by a QP retained in RRG
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Solutions

• Nounless NPs can be reanalyzed as phrases corresponding to
their lexical heads.

• Misanalyzed elements retain their lexical category during
conversion, as fixing them would require conversion rules unique
to their respective trees.

• Whereever possible raised elements are displayed in the correct
slot.

• Traces are removed.
• For now, QPs are retained as QPs and displayed in the
constituent projection without further analysis as to their lexical
category and status as periphery or operator.

Bladier, Möllemann | TreeGraSP 2018 TreeGraSP: From Penn Treebank to RRGbank 19



Motivation behind RRGbank RRGbank: design of the corpus PTB-to-RRG conversion Evaluation and further steps

RRGbank: evaluation (1)

• For now, we can only evaluate on
the gold annotated RRG trees
which serve as a test set (currently
above 100 trees).

• We measure how much of a PTB
tree is correctly converted using
EVALB bracketing scores:

⇒ matching spans,
⇒ matching brackets,
⇒ matching labels.

• The end goal is zero common
bracketings between the PTB and
converted RRG trees, which implies
full coverage.
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RRGbank: evaluation metrics (1)
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RRGbank: evaluation metrics (2)
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Further steps

• Further conversion of PTB trees and validation of RRG trees.
• Further formalization of the RRG (Kallmeyer et al., 2013).
• Extraction of fragments (“supertags”) of the formalized RRG
grammar.

• Statistical parsing with these fragments.
• Dynamic treebanking.
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