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We have constructed a web-based framework for supporting collaborative multilin-
gual grammar and treebank development in which developers are distributed around
the world.

It is important for developers of the world-wide collaboration to i) grasp and share
the big picture of the grammar and treebank of each language and ii) understand com-
monalities of human languages.

Our framework, which we call the Linguistic Type Database (ltdb), describes lin-
guistic types of the grammar and gives examples of their usage in a treebank. Currently,
we have applied the ltdb to grammars and treebanks of Chinese, English, Indonesian,
Japanese and Spanish. It is also being integrated into the MATRIX grammar develop-
ment system. The ltdb is based on an earlier system that documented only the linguistic
types: the LexType DB (Hashimoto et al., 2007a,b)

Introduction
Treebanks constructed with detailed linguistic information play an important role in
various aspects of natural language processing; for example, grammatical knowledge
acquisition; world knowledge acquisition (Bond et al., 2004); and statistical language
model induction (Toutanova et al., 2005). Such treebanks are typically semi-automatically
constructed by a linguistically rich computational grammar. A detailed grammar in
turn is a fundamental component for precise natural language processing. It provides
not only detailed syntactic andmorphological information on linguistic expressions but
also precise structural semantics, which can be used in, for example, machine transla-
tion or computer aided language learning (Bond et al., 2011; Suppes et al., 2014).

The Deep Linguistic Processing with HPSG Initiative (DELPH-IN)1 has been con-
structing open-source linguistically precise grammars and treebanks for several lan-
guages, including English (Flickinger, 2000), Korean (Kim et al., 2011), Spanish (Ma-
rimon, 2012), Chinese (Fan et al., 2015) and Japanese (Siegel et al., 2016). DELPH-IN
grammars are compatible in that they are all based on the same formalism, which is
Head-driven Phase Structure Grammar (HPSG Sag et al., 2003) and can be used by the
same processors. The semantics are based on Minimal Recursion Semantics (Copes-
take et al., 2005), a shallow semantic representation that allows for underspecification
of scope.

1https://www.delph-in.net/, https://delph-in.github.io/docs/
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Developers of DELPH-IN are distributed all over the world and are contributing
their expertise in linguistics to the DELPH-IN grammar and treebank construction via
the Internet. Most grammars are developed alongwith one or more treebanks of exam-
ples. The grammars and treebanks are then available for download, either as snapshots
or through version control systems such as github.

One of the aims of DELPH-IN is to capture commonalities of human languages in
the course of the development. Capturing commonalities (or universality) of human
languages is not only of interest for theoretical linguistics but also an aid tomultilingual
grammar development since it makes existing grammars more compatible and devel-
oping a new grammar much easier. The universal core of the DELPH-IN grammars
is codified in the MATRIX (Bender et al., 2002), a bottom-up approach to building a
universal grammar.

However, grammars and treebanks are getting more complicated and hard to main-
tain in the course of development. This is brought about by two factors; one is the lin-
guistically sophisticated nature ofDELPH-INgrammars and treebanks, and the other is
involvedwith difficulties in communication during the collaboration The former comes
about as a natural result of hand-crafting large-scale HPSG grammars and treebanks
for practical NLP purposes, and the latter is a natural consequence of a collaboration
in which participants are located away from each other, speak different languages and
have different backgrounds and interests.

At this point, the ltdb comes on stage. It plays two roles; one is to automatically
summarize a grammar and a treebank for each language in terms of lexical types, and
the other is to show the summary to developers around the world through the Web.
With the ltdb, a developer can grasp the big picture of the grammar and the treebank
no matter how large they are, and developers distributed over the world can share the
big picture.

In addition to alleviating the complication of a large-scale grammar and treebank,
the ltdb helps to facilitate the understanding of commonalities of human languages.
This is because the ltdb reveals the linguistic essence of a grammar in terms of lexical
types for whatever language it deals with. If developers who are in charge of a partic-
ular language show the linguistic essence of the grammar by means of the ltdb, other
developers can compare it with their own grammars easily through the Web.

Structure
Documentation is storedwith the grammar itself, as docstrings on types, followingDini
andMazzini (1997), in the style of literate programming (Knuth, 1992). This ensures that
the grammarian can easily refer to it when they are developing the grammar, andmakes
it harder to get out of sync.

The web interface shows an easier to interpret subset of information:

• The name of the type

• The docstring (formatted)

• Positive and Negative examples from the docstring

• Examples from the corpus (for instances such as lexical types, rules and roots).
We can show derivation trees and MRS for these.
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Figure 1: ltdb for n_det-wkdy_dlr

• The parent and daughter types

• A few specially linguistically interesting types

– category
– valence
– content

To enable debugging, it also shows the complete source of the type (as TDL: Krieger
and Schäfer, 1994), which file it appears in and on what line the definition starts. We
give an example of a rule in 1.

Each time the grammar is revised based on treebank annotation feedback, grammar
developers consult the database to see the current status of the grammar. After finishing
the revision, the grammar and ltdb are updated. Each time the treebank is annotated,
annotators can consult the database to make sure the chosen parse is correct.

As much as possible, we are integrating the ltdb infrastructure into the existing
grammar development environment, so that any grammar developer can take advan-
tage of it with almost no additional effort. To this end, we have simplified the software
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(to python from java and perl) and host the source code on github: https://github.
com/fcbond/ltdb.

Conclusion
We have constructed a web-based framework for supporting collaborative multilingual
grammar and treebank development in which developers are distributed around the
world. Our framework, which we call the ltdb, tells developers around the world about
lexical types of the grammar and treebank they are developing. Lexical types can be
seen as very detailed parts-of-speech and are the essence for the two important points
just mentioned.

We have applied the ltdb to grammars and treebanks of Japanese and English, in
the near future we plan to make the framework available to other grammar developers,
and allow them to create their own ltdb.
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