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Problem Statement

Detect sentiment expressed toward 
government officials in news articles.

Large volume of articles to process.

Subtleties of natural language.



XML-in-Practice 2008 Conference 44/7/2009

Data Source Collection and Preprocessing

Wanted to use Kapow for screen 
scraping.

Due to time constraints, we used static 
Reuters news articles, dated 1996-08-20 
to 1997-08-19 available from NIST.

806,794 news stories: 3,316 MB of XML

Sentiment analysis results: 457,696,507 
RDF assertions, 36,635 MB of disk space.

http://www.kapowtech.com/
http://trec.nist.gov/data/reuters/reuters.html
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Sample Reuters 
news article
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Reuters Metadata Not Processed

Itemid
Headline
Byline
Dateline
Copyright
Attribution
dc.date.created
dc.publisher
dc.date.published
dc.source
dc.creator.location
dc.creator.location.country.name
dc.source
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Redland RDF Libraries

Redland is a set of free software C libraries that 
provide support for RDF by Dave Beckett; open 
source.

Raptor RDF Parser Toolkit for parsing and 
serializing RDF syntaxes (RDF/XML, N-Triples, 
Turtle, RSS tag soup, Atom)
Rasqal RDF Query Library for executing RDF 
queries using SPARQL or RDQL.
Redland RDF Library provides the RDF C API and 
triple stores; includes Raptor and Rasqal
Redland Language Bindings for C#, Java, 
Objective-C, Perl, PHP, Python, Ruby and Tcl.

http://librdf.org/
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Inxight ThingFinder

Commercial; owned and distributed by 
SAP.
ThingFinder provides advanced text 
analysis technology that automatically 
identifies and extracts key entities or user-
defined "things" from any text data source.
35 pre-defined key entities (e.g., people, 
dates, places, companies, etc.).
No setup or manual creation of rules 
required, other than user-defined entities. 

http://www.inxightfedsys.com/products/sdks/tf/default.asp
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Name Catalogs – user-defined entities

Name Catalog
Concept

List 
Size

Part of
Speech

Example Instances in 
Reuters Corpus

Administrative offices 11 Nouns President of the United States, 
Vice President of the United States

Bush Cabinet 22 Nouns Attorney General, Secretary of Defense
Clinton Cabinet 15 Nouns Vice President Al Gore, 

Secretary of State Madeleine Albright,
Secretary of Defense

Intelligence agencies 17 Nouns National Reconnaissance Office, 
Federal Bureau of Investigation

Negative adjectives 104 Adjectives troubled, weak, bad, dangerous
Cabinet positions 15 Noun [none]
U.S. Department of 
Defense components

200 Nouns U.S. Army, U.S. Air Force, U.S. Navy, 
Northern Command

Positive Adjectives 435 Adjectives confident, powerful, hopeful, strong
Negative Admire Verbs 16 Verbs regret, fear, deplore, loathe
Positive Admire  Verbs 61 Verbs support, respect, favor, trust
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Example: Name Catalog for 
Administrative Offices (excerpt)
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Processing Steps - 1

Extract information from Reuters Corpus 
CDs supplied by NIST: 806,794 news 
stories from 1996 and 1997.
Configure Inxight ThingFinder; Task 
used load balancing software called Pen.
Enhance ThingFinder CSV to produce 
CSV+ (see paper for details).
Extraction of the 33,780,421 entities from 
the 806 thousand files took less than a 
day to complete. 
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Processing Steps - 2
The CSV+ files consist of one line per entity.
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Processing Steps - 3
Convert CSV+ files to RDF.
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Processing Steps - 4

Name catalog RDF case:
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Processing Steps - 5

Enter data into Redland RDF data store.
Took more than a week due to size of source.
Entering one result file at a time might be 
streamlined by entering multiple RDF result 
files in a single pass.

Use SPARQL to query the RDF data.
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Query Redland - 1 

# Find all NEGATIVE statements (adjectives or verbs). 
# UNION version; more general solution but NOT IMPLEMENTED in 
Redland.

PREFIX sap: <http://iama.rrecktek.com/ont/sap#>       
SELECT ?ent ?name
WHERE {

{
{ ?ent sap:Type "negative_adjectives" } UNION { ?ent 

sap:Type "negative_admire_verbs" }
}

?ent sap:Name ?name
}
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Query Redland - 2

# Find all NEGATIVE statements (adjectives or verbs). 
# Regex version.

PREFIX sap: <http://iama.rrecktek.com/ont/sap#>       
SELECT ?ent ?type ?name
WHERE {

?ent sap:Type ?type .  FILTER regex (?type, "negative", "i")
?ent sap:Name ?name

}
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Query Redland - 3

# Find all articles from named catalogs.
# It produces 21,732 hits (all the catalog ones).

PREFIX sap: <http://iama.rrecktek.com/ont/sap#>      
SELECT ?ent ?type ?name
WHERE {

?ent sap:Method "Name Catalog" .
?ent sap:Type ?type .
# Next line needed only if we want to display the negative 
sentiment term.
?ent sap:Name ?name

}



XML-in-Practice 2008 Conference 194/7/2009

Query Redland - 4

# All 10 name catalogs with full, explicit catalog names; 21,732 hits.

PREFIX sap: <http://iama.rrecktek.com/ont/sap#>      
SELECT  ?ent ?type ?name 
WHERE {

?ent sap:Type ?type .  FILTER regex (?type,
"Bush Cabinet|Clinton Cabinet|cabinet_positions|Intelligence 
Agencies|DOD_components|US_administrative_offices|negative_adjectiv 
es|negative_admire_verbs|positive_adjectives|positive_admire_verbs",
"i")

?ent sap:Method "Name Catalog" .
?ent sap:Name ?name

}
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Query Redland - 5

# More compact query taking advantage of regex and catalog name 
patterns.
# Same 21,732 hits.

PREFIX sap: <http://iama.rrecktek.com/ont/sap#>      
SELECT  ?ent ?type ?name 
WHERE {
?ent sap:Type ?type .  FILTER regex (?type,

"cabinet|Intelligence 
Agencies|DOD_components|US_administrative_offices|negative|positive",
"i")

?ent sap:Method "Name Catalog" .
?ent sap:Name ?name

}
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Query Redland – 6 – Sample Output

ent=[http://inxight.rrecktek.com/entity/339336newsML_xml/25]
type=negative_adjectives
name=hurt

ent=[http://inxight.rrecktek.com/entity/694847newsML_xml/20]
type=DOD_components
name=U.S. Army

ent=[http://inxight.rrecktek.com/entity/599085newsML_xml/30]
type=Clinton Cabinet
name=Vice President Al Gore
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Query Redland - 7

Incomplete query; difficult learning curve.
Need to apply substring to entity URIs to determine 
the news article’s URIs.
Upon retrieval of article headline and date our 
desired output would include:

The article date & headline
The sentence that contained the entity and 

sentiment term as a link to full text of article
The sentiment term(s)
The entity & named catalog
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Conclusions

RDF, SPARQL, and Inxight's ThingFinder 
enable government intelligence and defense 
agencies to detect positive or negative 
sentiment when open source information refers 
to their agencies and officials.
It is difficult to deal with hundreds of thousands 
of files as each step for iterating over the files 
requires the creation of a program or script. 
The default memory space that is allocated for 
Linux command line argument is not sufficient.
The learning curve for SPARQL was more 
steep than anticipated; few good tutorials.
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Next Steps

Use Kapow to screen scrape current 
news stories from variety of sources.
Leverage metadata from original articles.
RDF should be applied at the sentence 
level.
Improve name catalogs (acronyms, 
name variations, etc.)
Use rule-based pattern matching engine.
Perfect SPARQL queries.
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Resources

Inxight ThingFinder: 
http://www.inxightfedsys.com/products/sdks/tf/defaul
t.asp
Redland RDF Libraries: http://librdf.org/
SPARQL Query Language for RDF: 
http://www.w3.org/TR/rdf-sparql-query/
Reuters Corpus available from NIST: 
http://trec.nist.gov/data/reuters/reuters.html
Kapow: http://www.kapowtech.com/
The slides, demo, and a related paper, see RReckTek: 
http://iama.rrecktek.com/conferences/XML-in-
Practice2008/

http://www.inxightfedsys.com/products/sdks/tf/default.asp
http://www.inxightfedsys.com/products/sdks/tf/default.asp
http://librdf.org/
http://www.w3.org/TR/rdf-sparql-query/
http://trec.nist.gov/data/reuters/reuters.html
http://www.kapowtech.com/
http://iama.rrecktek.com/conferences/XML-in-Practice2008/
http://iama.rrecktek.com/conferences/XML-in-Practice2008/
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