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Lawmaker: Britain must question Gen. Pinochet about killings, </HEADLINE> torture &QL; <TEXT> LONDON (AP) _ An influential lawmaker from the governing Labor Party on Saturday backed Spanish requests to question former Chilean dictator Gen. Augusto Pinochet, in London for back surgery, on allegations of 
genocide and terrorism. ''There've been something like a total of 3,197 cases'' of murder and torture during Pinochet's 1973-90 regime, Ann Clywd said in an interview with British Broadcasting Corp. radio. ``In the course of a long search by their relatives, the remains of some of the disappeared have been discovered in 
unmarked graves,'' said Ms. Clywd, who chairs an all-party committee of lawmakers on human rights. ``And hundreds of former detainees have made statements confirming that the disappeared were held in detention centers.'' ``Clearly, the Spanish authorities have every right to try and investigate these matters further.'' 
Pinochet, 82, who underwent surgery for a herniated disc a week ago, was reported to have left London Bridge Hospital earlier Wednesday. British authorities have declined to comment on his whereabouts or the Spanish requests. Baltasar Garzon, one of two Spanish magistrates handling probes into human rights 
violations in Chile and Argentina, filed a request to question Pinochet on Wednesday. Another judge, Manuel Garcia Castellon, filed a request to question Pinochet a day earlier. In 1996, Castellon opened his probe into murder, torture and disappearances in Chile during Pinochet's regime. Garzon is also investigating the 
disappearance of hundreds of Spanish citizens in Argentina during the 1976-83 military dictatorships. Pinochet, who ousted elected President Salvador Allende in a bloody 1973 coup, remained commander-in-chief of the Chilean army until March, when he was sworn in as a senator-for-life, a post established for him in a 
constitution drafted by his regime. (scl) </TEXT> (PROFILE (WS SL:BC-Britain-Pinochet; CT:i; (REG:EURO;) (REG:BRIT;) (REG:SCAN;) (REG:MEST;) (REG:AFRI;) (REG:INDI;) (REG:ENGL;) (REG:ASIA;) (LANG:ENGLISH;)) ) </BODY> <TRAILER> AP-NY-10-17-98 0550EDT </TRAILER> </DOC> <DOC> 
<DOCNO> APW19981017.0306 </DOCNO> <DOCTYPE> NEWS STORY </DOCTYPE> <DATE_TIME> 10/17/1998 09:20:00 </DATE_TIME> <HEADER> w1148 &Cx1f; wstm- u i &Cx13; &Cx11; BC-Britain-Pinochet 4thLd-Writethru 10-17 0503 </HEADER> <BODY> <SLUG> BC-Britain-Pinochet, 4th Ld-Writethru 
</SLUG> <HEADLINE> British police arrest Pinochet on murder charges </HEADLINE> &UR; Eds: UPDATES with reaction, fresh details; adds byline &QL; &UR; By SUE LEEMAN &QC; &UR; Associated Press Writer &QC; <TEXT> LONDON (AP) _ British police said Saturday they have arrested former Chilean 
dictator Gen. Augusto Pinochet on allegations of murdering Spanish citizens during his years in power. Pinochet, 82, in London for surgery, was held Friday night after British authorities received a Spanish extradition warrant, a Scotland Yard spokeswoman said. The warrant charges that between Sept. 11 1973, the year 
he seized power, and Dec. 31, 1983, Pinochet murdered Spanish citizens in Chile, the spokeswoman said, speaking anonymously. The spokeswoman refused to confirm Pinochet's whereabouts, but Pinochet's press secretary in Santiago said he being held in the London clinic where he underwent surgery for a herniated 
disc on Oct. 9. No hearing date has been set. Spanish Foreign Minister Abel Matutes, attending the Ibero American summit in Porto, Portugal, said his government ``respects the decisions taken by courts.'' But Chilean Ambassador to London, Mario Artaza, said he will seek the release of Pinochet _ ``what we must do is 
make it clear that Mr. Pinochet is a senator, who travels with a diplomatic passport,'' Artaza said. The government has previously said that Chile does not recognize the authority of foreign courts over situations which occurred in Chile. Pinochet, who turns 83 next month, was reported to have left London Bridge Hospital 
on Wednesday. But his press secretary Fernando Martinez said he was at the clinic Friday night when police came for him. Baltasar Garzon, one of two Spanish magistrates handling probes into human rights violations in Chile and Argentina, filed a request to question Pinochet on Wednesday. Another judge, Manuel 
Garcia Castellon, filed a request to question Pinochet a day earlier. Castellon's probe into murder, torture and disappearances in Chile during Pinochet's regime began in 1996. Garzon is also investigating the disappearance of hundreds of Spanish citizens in Argentina during the 1976-83 military dictatorships. Pinochet is 
implicated in Garzon's probe through his involvement in ``Operation Condor,'' in which military regimes in Chile, Argentina and Uruguay coordinated anti-leftist campaigns The judges' petitions are based on the European Convention on Terrorism which requires signatories to cooperate with each others' judicial processes 
in cases of terrorism, according to Juan Garces, a lawyer involved in the Spanish investigation into human rights violations in Chile. Pinochet, who ousted elected President Salvador Allende in a bloody 1973 coup, remained commander-in-chief of the Chilean army until March, when he was sworn in as a senator-for-life, a 
post established for him in a constitution drafted by his regime. (scl) </TEXT> (PROFILE (WS SL:BC-Britain-Pinochet, 4th Ld-Writethru; CT:i; (REG:EURO;) (REG:BRIT;) (REG:SCAN;) (REG:MEST;) (REG:AFRI;) (REG:INDI;) (REG:ENGL;) (REG:ASIA;) (LANG:ENGLISH;)) ) </BODY> <TRAILER> AP-NY-10-17-98 
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BC-Britain-Pinochet, 5th Ld-Writethru </SLUG> <HEADLINE> British police arrest Pinochet on murder charges </HEADLINE> &UR; Eds: AMS. UPDATES, recasts &QL; &UR; By SUE LEEMAN &QC; &UR; Associated Press Writer &QC; <TEXT> LONDON (AP) _ Eight years after his turbulent regime ended, former 
Chilean strongman Gen. Augusto Pinochet is being called to account by Spanish authorities for the deaths, detention and torture of political opponents. Responding to a Spanish extradition warrant, British police announced Saturday they have arrested Pinochet on allegations that he murdered an unidentified number of 
Spaniards in Chile between Sept. 11, 1973, the year he seized power, and Dec. 31, 1983. No reason for the dates was given. Chile said it would protest to British authorities, arguing that the 82-year-old senator-for-life has diplomatic immunity. But Britain said Pinochet did not have diplomatic immunity. Prime Minister 
Tony Blair's office said it was ``a matter for the magistrates and the police.'' Pinochet, whose ruthless regime was widely criticized for its human rights record, was recovering from surgery in a London clinic when he was held Friday night. No hearing date has been set. Scotland Yard refused to confirm Pinochet's 
whereabouts, but his Santiago spokesman Fernando Martinez said he was in a London clinic when police came for him. A regular visitor to Britain, Pinochet underwent surgery Oct. 9 for a herniated disc, a spinal disorder which has given him pain and hampered his walking in recent months. In a statement issued in Porto, 
Portugal, where President Eduardo Frei is attending the Ibero American summit, the Chilean government said it is ``filing a formal protest with the British government for what it considers a violation of the diplomatic immunity which Sen. Pinochet enjoys.'' The statement, read by acting foreign minister Mariano Fernandez, 
demanded ``that steps be taken to allow an early end of this situation.'' Chile has previously said it does not recognize the authority of foreign courts over incidents within Chile. Spanish Foreign Minister Abel Matutes, also attending the Ibero American summit, said his government ``respects the decisions taken by courts.'' 
British law recognizes two types of immunity: state immunity, which covers heads of state and government members on official visits, and diplomatic immunity for persons accredited as diplomats. Jeremy Corbyn, a lawmaker from Britain's governing Labor Party, applauded the arrest. ``It will be the first time this ghastly 
dictator has faced questions,'' he told Sky television. ``He is one of the great murderers of this century.'' Richard Bunting of the human rights group Amnesty International, which has frequently criticized Pinochet, said the British government was ``under obligation to take legal action'' against him. It was not immediately 
clear which clinic was treating Pinochet, who is 83 next week. Staff at the London Bridge Hospital, where he reportedly had surgery, refused comment. He has a pacemaker and hearing aid, but is generally in good health. Baltasar Garzon, one of two Spanish magistrates handling probes into human rights violations in 
Chile and Argentina, filed a request to question Pinochet on Wednesday, a day after another judge, Manuel Garcia Castellon, filed a similar petition. Castellon's probe into murder, torture and disappearances in Chile during Pinochet's regime began in 1996. Garzon is also investigating the disappearance of hundreds of 
Spanish citizens in Argentina during the 1976-83 military dictatorships. Pinochet is implicated in Garzon's probe through his involvement in ``Operation Condor,'' in which military regimes in Chile, Argentina and Uruguay coordinated anti-leftist campaigns Pinochet, the son of a customs clerk who ousted elected President 
Salvador Allende in a bloody 1973 coup, remained commander-in-chief of the Chilean army until March, when he was sworn in as a senator-for-life, a post established for him in a constitution drafted by his regime. While in power he also pushed through an amnesty covering crimes committed before 1978, when most of 
his human rights abuses allegedly took place. One official report says 3,197 political opponents died during his term and 1,102 people remain unaccounted for after being detained by his security agents. (scl-rb) </TEXT> (PROFILE (WS SL:BC-Britain-Pinochet, 5th Ld-Writethru; CT:i; (REG:EURO;) (REG:BRIT;) 
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LEEMAN &QC; &UR; Associated Press Writer &QC; <TEXT> LONDON (AP) _ Former Chilean dictator Gen. Augusto Pinochet has been arrested by British police on a Spanish extradition warrant, despite protests from Chile that he is entitled to diplomatic immunity. Two Spanish judges are seeking to question Pinochet 
about the slayings of an unspecified number of Spaniards in Chile between Sept. 11, 1973, the date he seized power, and Dec. 31, 1983. No reason for the dates was given. Chile said, graf 3 pvs </TEXT> (PROFILE (WS SL:BC-Britain-Pinochet, 6th Ld; CT:i; (REG:EURO;) (REG:BRIT;) (REG:SCAN;) (REG:MEST;) 
(REG:AFRI;) (REG:INDI;) (REG:ENGL;) (REG:ASIA;) (LANG:ENGLISH;)) ) </BODY> <TRAILER> AP-NY-10-17-98 1248EDT </TRAILER> </DOC> <DOC> <DOCNO> APW19981018.0410 </DOCNO> <DOCTYPE> NEWS STORY </DOCTYPE> <DATE_TIME> 10/18/1998 10:29:00 </DATE_TIME> <HEADER> 
w2283 &Cx1f; wstm- r i &Cx13; &Cx11; BC-Ibero-AmericanSummit- 10-18 0438 </HEADER> <BODY> <SLUG> BC-Ibero-American Summit-Castro-Pinochet </SLUG> <HEADLINE> Castro disagrees with arrest of Pinochet </HEADLINE> &UR; By VIVIAN SEQUERA &QC; &UR; Associated Press Writer &QC; <TEXT> 
OPORTO, Portugal (AP) _ President Fidel Castro said Sunday he disagreed with the arrest in London of former Chilean dictator Augusto Pinochet, calling it a case of ``international meddling.'' Castro compared the action with the establishment in Rome in August of an International Criminal Court, a move Cuba has 
expressed reservations about. ``It seems to me that what has happened there (in London) is universal meddling,'' Castro told reporters covering the Ibero-American summit being held here Sunday. Castro had just finished breakfast with King Juan Carlos of Spain in a city hotel. He said the case seemed to be 
``unprecedented and unusual.'' Pinochet, 82, was placed under arrest in London Friday by British police acting on a warrant issued by a Spanish judge. The judge is probing Pinochet's role in the death of Spaniards in Chile under his rule in the 1970s and 80s. Castro, Latin America's only remaining authoritarian leader, 
said he lacked details on the case against Pinochet, but said he thought it placed the government of Chile and President Eduardo Frei in an uncomfortable position while Frei is attending the summit. Castro said the International Criminal Court ought to be independent of the U.N. Security Council, because ``we already 
know who commands there,'' an obvious reference to the United States. The United States was one of only seven countries that voted against creating the court. ``The (Pinochet) case is serious ... the problem is delicate'' and the reactions of the Chilean Parliament and armed forces bear watching, Castro said. He 
expressed surprise that the British had arrested Pinochet, especially since he had provided support for England during its 1982 war with Argentina over the Malvina or Falkland Islands. Although Chile maintained neutrality during the war, it was accused of providing military intelligence to the British. Castro joked that he 
would have thought police could have waited another 24 hours to avoid having the arrest of Pinochet overshadow the summit being held here. ``Now they are talking about the arrest of Pinochet instead of the summit,'' he said. Pinochet left government in 1990, but remained as army chief until March when he became a 
senator-for-life. The Chilean government has protested Pinochet's arrest, insisting that as a senator he was traveling on a diplomatic passport and had immunity from arrest. (vs/krt) </TEXT> (PROFILE (WS SL:BC-Ibero-American Summit-Castro-Pinochet; CT:i; (REG:EURO;) (REG:BRIT;) (REG:SCAN;) (REG:ENGL;) 
(LANG:ENGLISH;)) ) </BODY> <TRAILER> AP-NY-10-18-98 1029EDT </TRAILER> </DOC> <DOC> <DOCNO> NYT19981017.0177 </DOCNO> <DOCTYPE> NEWS STORY </DOCTYPE> <DATE_TIME> 1998-10-17 16:00 </DATE_TIME> <HEADER> A2777 &Cx1f; tta-z u i &Cx13; &Cx11; BC-BRITAIN-
PINOCHET-1STL 10-17 0712 </HEADER> <BODY> <SLUG> BC-BRITAIN-PINOCHET-1STLD-WRITETHRU-600(2TAKES)-NYT </SLUG> <HEADLINE> ACCEDING TO SPAIN, BRITAIN ARRESTS FORMER CHILEAN LEADER AUGUSTO PINOCHET </HEADLINE> (Subs 5th graf to add background on U.S. 
support for Latin American leaders; Subs 12th, 13th, 14th grafs with details of British-Spanish cooperation; Subs throughout 2nd take with responses from human rights groups and assessment by human rights and legal experts; polishing and tightening throughout.) (js) By CLIFFORD KRAUSS c.1998 N.Y. Times News 
Service <TEXT> <P> BUENOS AIRES, Argentina _ Gen. Augusto Pinochet, who ruled Chile as a despot for 17 years, has been arrested in London after Spain asked that he be extradited for the presumed murders of hundreds of Chilean and Spanish citizens, the British authorities announced Saturday. </P> <P> The 
Chilean government immediately demanded his release, arguing that he has diplomatic immunity since he sits in the Chilean Senate. But so far the British and Spanish authorities have shrugged off the protests, setting up what promises to be a legal struggle that could have wide implications for the prosecution of alleged 
human rights violators under international law. </P> <P> Pinochet, who is 82 and who stepped down as commander in chief of the Chilean military five months ago, was arrested by the British police on Friday night, little more than a week after he arrived in London for surgery on a herniated disc. </P> <P> The warrant 
said the general was wanted for questioning for ``crimes of genocide and terrorism that includes murder.'' British authorities refused to say where Pinochet is being held; nor did they set a date for when he would be questioned. </P> <P> Ever since he led a violent coup to overthrow Salvador Allende Gossens, the elected 
Socialist president in 1973, Pinochet has been a political icon throughout Latin America, representing the excesses of a long period of military rule and U.S. support for right-wing strongmen who opposed Communism. </P> <P> An estimated 3,000 Chileans were shot in the streets or ``disappeared'' during his rule, and a 
senior member of his regime was imprisoned under U.S. pressure for the murder of former Foreign Minister Orlando Letelier in Washington in 1976. </P> <P> Pinochet cast a long and wide shadow in economic affairs as well, launching a privatized social security system and other free market policies that set examples 
that are still models from Argentina to Mexico. </P> <P> Under a Constitution that he guided to enactment, Pinochet was able to become a senator for life upon his retirement from the military, a position that afforded him continued political influence and immunity from prosecution. </P> <P> Relatives of disappeared 
people and political opponents have filed several lawsuits in Chile seeking to take away his immunity, but they are given little chance of success. </P> <P> To this day, Chileans are deeply divided in their opinion of the Pinochet legacy, with approximately a third of the country viewing him as a hero, another third viewing 
him as a villain and the rest voicing ambiguous opinions to pollsters. </P> <P> A senior Spanish judicial official said Saturday that Judge Baltasar Garzon issued the international arrest warrant against Pinochet on Friday after Interpol warned that the former dictator was about to be released from the hospital and would 
probably leave London. </P> <P> A British Foreign Office spokesman, who declined to be identified by name, said the general's arrest was ̀ `a judicial matter, one for the police and the magistrates.'' But he said ``one point that does fall to us, he does not have diplomatic immunity in this country.'' The spokesman declined 
any further comment. </P> <P> An official who spoke on condition of anonymity said Pinochet had been arrested ``at the direct, specific request of the Spanish authorities.'' </P> <P> Spanish lawyers said the request for Pinochet's extradition had been sent to Scotland Yard through Interpol. The request was based on the 
European Convention on Terrorism, which requires members to help one another in matters related to terrorism. </P> <P> The initial warrant is based on a single case of the kidnapping and disappearance in 1976 of a Chilean leftist leader, Edgaro Henriquez, 35. </P> <ANNOTATION> (STORY CAN END HERE. 
OPTIONAL MATERIAL FOLLOWS) </ANNOTATION> <P> nn </P> <P> The Spanish judicial official said that Garzon is planning on Monday to send to British authorities the names of 78 other people of various nationalities who were also kidnapped in Chile and taken to Argentina where they disappeared between 1976 
and 1983. He will also seek the general's extradition to Spain. </P> <P> Garzon has also demanded the extradition of various former Argentina junta rulers, but Argentina has refused to abide by warrants. The focus of his investigation is the so-called Condor Plan, in which the military juntas of various Latin American 
countries allegedly collaborated to eliminate their enemies. </P> <P> Both President Eduardo Frei of Chile and President Eduardo Menem of Argentina have resisted the Spanish legal motions, arguing that they infringe on their nations' sovereignty. </P> <P> Amnesty International, the human rights group long critical of 
Pinochet, earlier this week urged the British government to assist the Spanish judges in their prosecution of the former dictator. In a statement, the group said, ``This would be a clear manifestation of the British government's commitment to human rights.'' </P> <P> Human rights and international law experts expressed 
enthusiastic support Saturday for the British arrest, and said it could have wide implications. </P> <P> Legal experts noted that since the Nuremberg trials after World War II, all countries theoretically have been obliged to take responsibility for crimes against humanity, thereby denying safe haven to promoters of 
international crimes like genocide. However, suspected war criminals, once granted amnesties in their own countries, have usually been safe from prosecution when they traveled abroad. </P> <P> Juan Garces, a Spanish lawyer representing 4,000 victims of the Pinochet regime, said the case against the general was 
based on international legal principles that there is no immunity for those responsible for crimes against humanity, even if they served as heads of state. </P> <P> Diane Orentlicher, a law professor and director of the War Crimes Research Office at American University in Washington, said the British and Spanish actions 
put ``teeth into the legal principle'' that abusers of human rights are international criminals. </P> <P> ``The central point of all of this is that crimes against humanity transcend the concerns of the countries where the abuses are committed,'' she said. ``In theory, there should be no safe haven for world class criminals, but 
the central problem has been the enforcement of the law depends on the mobilization of the world's consciousness.'' </P> <P> Chile said on Saturday that it would file a formal protest. ``What we must do is make clear that Mr. Pinochet is a senator who travels with a diplomatic passport,'' said Mario Artaza, Chile's 
ambassador to London, in a radio interview Saturday. Artaza added that Pinochet would not be able testify any time soon because he was recuperating from painful surgery. </P> <P> Chilean officials who served in the Pinochet government have so far been left virtually untouched for their alleged crimes because the 
armed forces still command broad political influence. </P> <P> In neighboring Argentina, several military officials served prison sentences in the 1980s, but they were released under amnesty laws enacted in the late 1980s and early 1990s. </P> <P> However, retired Gen. Jorge Videla, who led one of the Argentine juntas 
that ruled while Pinochet was in power in Chile, is currently under house arrest as a judge investigates his alleged role in kidnapping newborn children of political prisoners so they might be adopted by military families. </P> </TEXT> </BODY> <TRAILER> NYT-10-17-98 1600EDT &QL; </TRAILER> </DOC> <DOC> 
<DOCNO> NYT19981018.0098 </DOCNO> <DOCTYPE> NEWS STORY </DOCTYPE> <DATE_TIME> 1998-10-18 17:52 </DATE_TIME> <HEADER> A3421 &Cx1f; taf-z u i &Cx13; &Cx11; BC-PINOCHET-BRITAIN-NYT &LR; 10-18 0739 </HEADER> <BODY> <SLUG> BC-PINOCHET-BRITAIN-NYT </SLUG> 
<HEADLINE> PINOCHET'S ARREST PUTS BLAIR'S GOVERNMENT IN A TIGHT SPOT </HEADLINE> (See also PINOCHET-CHILE, PINOCHET-LAW, PINOCHET-JUDGE.) (nk) By ALAN COWELL c.1998 N.Y. Times News Service <TEXT> <P> LONDON _ Gen. Augusto Pinochet, the former Chilean dictator 
arrested here at the request of a Spanish judge, remained sequestered under police guard Sunday, awaiting a potentially devastating court hearing to weigh his extradition on charges of genocide, terrorism and murder. </P> <P> British officials have not said where Pinochet is, but scores of Chilean emigres gathered 
Sunday outside the upscale London Clinic where the 82-year-old general underwent back surgery Oct. 9. The demonstrators jubilantly demanded Pinochet's extradition to Spain and held up photographs of some of the ``disappeared'' among the 3,000 people shot or abducted during his 17-year dictatorship, from 1973 to 
1990. </P> <P> Pinochet's detention late Friday has left Prime Minister Tony Blair's Labor government seemingly embarrassed by the diplomatic implications of an arrest that has enraged the government of Chile _ which Britain regards as an ally _ and confronted European officials with uncomfortable implications for their 
handling of human rights violators from closer to home. </P> <P> ``What goes for Gen. Pinochet also goes for all the Mladics and Karadzics who are still in hiding and will be, one day or another, arrested and judged for their crimes,'' said Jacques Poos, the Foreign Minister of Luxembourg, referring to the Radovan 
Karadzic and Ratko Mladic, Bosnian Serb leaders indicted on war crimes charges by the United Nations War Crime Tribunal in The Hague. Both have consistently eluded arrest. </P> <P> Britain, however, seemed uncomfortable about turning the general's detention into any new crusade. Neither Blair nor Foreign 
Secretary Robin Cook made public statements about the arrest, sheltering behind official statements that it was purely a ``judicial matter.'' </P> <P> The arrest has reopened a traditional divide between Labor and the opposition Tories who, while in office until 1997, regularly allowed Pinochet to enter Britain without 
fanfare either for medical treatment or to pursue arms deals with British defense contractors. </P> <P> Blair's government had been under strong pressure from Labor supporters and human rights groups to display its public commitment to ethical foreign policies by acting against Pinochet. </P> <P> Word of his presence 
here produced an outcry in newspapers generally supportive of Labor and among Labor legislators. Indeed, Trade Minister Peter Mandelson termed Pinochet a ``brutal dictator'' in a television interview Sunday and said his claim of diplomatic immunity against arrest ̀ `for most people in this country would be pretty gut-
wrenching stuff.'' </P> <P> But Michael Howard, a former Tory Interior Minister who took no action during Pinochet's earlier visits, said the arrest reflected the behavior of ``a very arrogant government'' that may be ``displaying its utter contempt for our legal system and for the rule of law'' to appease a political 
constituency. </P> <P> Pinochet was placed under arrest after a senior Spanish judge, Baltasar Garzon, sent a request to detain him in connection with possible extradition hearings. The warrant on which he was arrested alleges that Pinochet ``did murder Spanish citizens in Chile within the jurisdiction of the government 
of Spain,'' and was guilty of ``crimes of genocide and terrorism that includes murder.'' </P> <P> Garzon and a Spanish colleague, Judge Manuel Garcia Castellon, are expected to travel to London to question him, possibly in the next few days. </P> <P> Chile has protested the arrest, insisting that, as a senator for life, 
Pinochet enjoyed diplomatic immunity under his diplomatic passport. But, said Alun Michael, a senior official in the Home Office, ``a diplomatic passport does not, of course, guarantee diplomatic immunity.'' </P> <



• Relationship discovery and understanding

– Document-document, term-term, term-document

– Data clustering, classification, summarization

• Understanding of sensitivities

– Statistical significance, hypothesis testing

– Visual analysis

– Surrogate data generation and model verification

– Persistent homology

• Incorporation of analyst knowledge

– Annotation and relevance feedback 

– Metric learning, priors

• Applications

– Nuclear nonproliferation, intelligence analysis, technology 
assessment, sentiment analysis, cyber security
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Text Analysis Pipeline

Ingestion

Pre-processing

Transformation

Analysis

Post-processing

Archiving

File readers (ASCII, UTF-8, XML, PDF, ...)

Tokenization, stemming, part-of-speech tagging
named entity extraction, sentence boundaries

Data model, dimensionality reduction, 
feature weighting, feature extraction/selection

Information retrieval, clustering, summarization,
classification, pattern recognition, statistics

Visualization, filtering, summary statistics

Database, file, web site 



Machine Learning and Text Analysis

• User feedback

– Learn how users interact with analysis capabilities

– Leverage annotation in future analyses

– Encode knowledge and perspective

• Example: labeling data as “relevant” / “not relevant”

– Posed as a classification problem

• Goal: data instance  label (class, category)

• Method: supervised learning  classification models

• Ensemble: combined set of classification models

– E.g., bagging, boosting, random forest



Vector Space Model

• Vector Space Model for Text
– Terms (features): 

– Documents (objects):

– Term-Document Matrix:

– : measure of importance of term    in document 

• Term Examples
– Sentence: “Danny re-sent $1.”

– Words: danny, sent, re [# chars?], $ [sym?], 1 [#?], re-sent [-?]

– n-grams (n=3): dan, ann, nny, ny_, _re, re-, e-s, sen, ent, nt_, …

– Named entities (people, orgs, money, etc.): danny, $1

• Document Examples
– Documents, paragraphs, sentences, fixed-size chunks

[G. Salton, A. Wong, and C. S. Yang (1975), Comm. ACM, 18(11), 613–620.]



Feature Weighting

Term  Document Matrix Scaling:



More about Features

• Impact of data characteristics and extraction 
algorithms on features

– Natural language processing (NLP)

• Stemming and lemmatization

• Part-of speech tagging

• Named entity extraction

• Sentence boundary detection

– Data imperfections

• Encoding errors

• Segmentation errors

• Incomplete data



Latent Semantic Analysis (LSA)

• SVD:

• Truncated SVD:

• Query scores (query as new “doc”):

• LSA Ranking:

te
rm

s

documents
d1 d2 dn

t2

t1

tm

…d3d4

.

.

. Truncated 
SVD

te
rm

s

concepts documents

c
o

n
c
e
p

ts

singular 
values

[Deerwester, S. C., et al. (1990). J. Am. Soc. Inform. Sci. 41 (6), 391–407.]



d1 : Hurricane. A hurricane is a catastrophe.

d2 : An example of a catastrophe is a hurricane.

d3 : An earthquake is bad.

d4 : Earthquake. An earthquake is a catastrophe.

d1 : Hurricane. A hurricane is a catastrophe.

d2 : An example of a catastrophe is a hurricane.

d3 : An earthquake is bad.

d4 : Earthquake. An earthquake is a catastrophe.
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LSA: Rank Selection

• Conceptual searching

– rank(k)  : more exact data similarities

– rank(k)  : more conceptual data similarities

– Compute larger rank, then use smaller rank

• Determining useful values for rank

– Cross-validation, expectation maximization, Markov chain 
Monte Carlo, Bayesian inference

terms

k = 6

terms

k = 24

concepts concepts

increasing k 

more conceptual more exact

[Crossno, P.J., Dunlavy, D.M., Shead, T.M. (2009). IEEE VAST, Atlantic City, NJ.]
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LSA: Singular Value (Re)Scaling

• Document similarities:

• Inner product view:

• Scaled inner product view:

What is the best scaling for document 
similarity graph generation?

original scaling no scaling inverse sqrt inverse

[Data: 97 documents, 335 terms]

[Crossno, P.J., Dunlavy, D.M., Shead, T.M. (2009). IEEE VAST, Atlantic City, NJ.]



LSA: Document Similarity Graphs

• Document similarity matrix

• Document similarity graph

– Each document (or term, entity, etc.) is a vertex

– Each row defines an edge
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LSA: Graph Similarities

• Statistics on edges

– One graph: one-sample t statistic

– Two graphs: two-sample t statistic

Edges from graph 1 Edges from graph 2



statistical bias 

(t1, t2, t4,…) -> 

(t1, t3, t7,…)

LSA: Relevance Feedback

query (t1, t2, t4,…)

DatabaseDatabase

sought (t1, t3, t7,…)
te

rm
s

concepts documents

c
o

n
c
e
p

ts

singular 
values

retrieve selection



Machine Learning and Text Analysis

• User feedback

– Learn how users interact with analysis capabilities

– Leverage annotation in future analyses

– Encode knowledge and perspective

• Example: labeling data as “relevant” / “not relevant”

– Posed as a classification problem

• Goal: data instance  label (class, category)

• Method: supervised learning  classification models

• Ensemble: combined set of classification models

– E.g., bagging, boosting, random forest



LSAView



Alternative Approaches for LSA

• SVD alternatives
– Semi-discrete decomposition (SDD), 

– Non-negative matrix factorization (NMF), 

– Matrix subset selection (e.g., CUR)

• Probabilistic modeling
– Probabilistic LSA 

– Latent Dirichlet allocation (LDA)

• Multiway modeling, semantic graphs
– Examples: term-document-author, term-document-time

– Data is modeled as a multidimensional array (tensor)

– Tensor decompositions 
• PARAFAC, Tucker, DEDICOM, …



Research questions

• Is there useful structure in the graphs generated using LSA?

• Can we find the structure and map it to analysts’ knowledge?

• Is the structure persistent with respect to LSA parameters?

• Can understanding of persistent homology lead to improved 
algorithms for knowledge discovery?

• How sensitive are structures with respect to …
– LSA parameters? Data outliers? Data noise? Changes over time?

• How do we communicate structure and persistence to users?

• Is it possible to detect persistence for dynamic data?

• Is it possible to detect persistence for streaming data?

• What does structural persistence mean for semantic graphs 
and can it be computed?



JPlex Example
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