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Significance of Bridging Real-world Documents and NLP Technologies

1.

HARA TADAYOSHI''® Topri¢é GOrRAN''P)  Mivao YUusuke!® Arzawa Akiko!d

Abstract:

Most conventional natural language processing (NLP) tools assume plain text as their input, whereas real-
world documents display text more expressively, using a variety of layouts, sentence structures, and inline
objects, among others. When NLP tools are applied to such text, users must first convert the text into the
input/output formats of the tools. Moreover, this awkwardly obtained input typically does not allow the
expected maximum performance of the NLP tools to be achieved. This work attempts to raise awareness of
this issue using XML documents, where textual composition beyond plain text is given by tags. We propose
a general framework for data conversion between XML-tagged text and plain text used as input/output for
NLP tools and show that text sequences obtained by our framework can be much more thoroughly and
efficiently processed by parsers than naively tag-removed text. These results highlight the significance of
bridging real-world documents and NLP technologies.

Keywords: Semi-structured documents, Semi-structured text, real-world documents, real-world text, XML
documents, XML tags, NLP tools
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<p> A user task is a scenario of use of the Ul, ... the UML
notation. In our case, we use the CTT (Concur Task Tree)
<cite>[ <bibref bibrefs="paterno-ctte-2001,paterno-ctt-2001"
separator="," show="Number" yyseparator=","/>]</cite></p>

A user task is a scenario of use
of the Ul, ... the UML notation.
In our case, we use the CTT
(Concur Task Tree) [1]
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<cons><tok>]</tok></cons>...</sentence>
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(a) |<text>New Ul</text> is shown. The Ul is more useful than XYZ <indexmark>
... </indexmark> in <cite>[ ... ]</cite><note>Notice that ... .</note>, and ... .

By
(b) [New Ul is shown. The Ul is more useful than XYZ Cite1, and ... |
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(c) [New Ul is shown. The Ul is more useful than XYZ Citel, and ... | sentence
y
Notice that ... .

(d) | <sentence><text>New Ul</text> is shown.</sentence> <sentence>The Ul is more useful than XYZ<indexmark>
... <lindexmark> in <cite>[...]</cite><note><sentence>Notice that ... . </sentence></note>, and ... .</sentence>
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</section>
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@recovery_info = ();

@unknown = (); # unknown tags

function data_convert (Starget_sequence, S$seq_ID) {

Stag = (name of the top-level tag in Susage);

if (Stag € @independent)

else if (Stag € @decoration)

else if (Stag € @object)

else if (Stag € @meta_info)

}

else { # a plain text sequence is obtained
add [$seq_id, Starget_sequence] to @plain_text_sequences;
}
}

function main (SXML_document) {
data_convert ($XML_document, 0);
return @plain_text_sequences, @recovery_info, @unknown;

}

@plain_text_sequences = (); # plain text sequences input to NLP tools
# information for recovering original document after applying NLP tools

if (Starget_sequence contains any tags) { # process one instance of tag usage in a target sequence
Susage = (pick one instance of top-level tag usage in Starget_sequence);

@attributes = (attributes and their values for the top-level tag in Susage);
Sregion = (region in Starget_sequence enclosed by tag Stag in Susage);
Stag_and_region = (region in Starget_sequence consisting of Sregion & tag Stag enclosing it);

{ remove Stag_and_region from Starget_sequence;
add [“independent”, Stag, @attributes, $Sseq_ID, $Sseq_ID + 1,
(offset in Starget_sequence where Stag_and_region should be inserted) ] to @recovery_info;
data_convert(Sregion, Sseq_ID +1); } # process the tagged region separately
{ remove only tag Stag enclosing Sregion from Starget_sequence;
add [“decoration”, Stag, @attributes,
(offsets in Starget_sequence where Sregion begans and ends)] to @recovery_info; }
{ replace Stag_and_region in Starget_sequence with a unique plain word Sunig;
add [“object”, Suniq, Stag_and_region] to @recovery_info; }
{ remove Stag_and_region from Starget_sequence;
add [“meta_info”, Stag_and_region,
(offset in Starget_sequence where Stag_and_region should be inserted)] to @recovery_info; }
else { replace Stag_and_region in Starget_sequence with a unique plain word $unig;
add [“unknown”, Suniq, Stag_and_region] to @recovery_info;
if (Stag € @unknown) { add Stag to @unknown; } }

data_convert(Starget_sequence, $seq_ID); # process the remaining tags
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