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Overview of Information
Extraction

e Problem (related to semantic web) :

Most documents are made to be readable by humans
not by machines.

e Solution:

Processing a large quantity of documents
automatically and extract relevant information.

* Basical process:

From unstructured documents no metadata
To structured information databases



Classical approaches

Giving up the "bag of words” concept
but keeping word granularity

Lexical normalization morphemes
Morphological analysis words/lexical items
Syntactic analysis chunks

Semantic analysis phrases/sentences
Semantic interpretation “meaning”
Discourse analysis coreference




Classical applications

e Business

Jouko Seppa, the head of ICL E-Business Division, has been appointed managing director...
[Person] [Old Position] has been appointed [New position]

e Terrorism

Unidentified individuals planted a bomb in front of a Mormon Church
[Perpetrator] planted a bomb [Target]

* Epidemic
4,500 people in 29 countries have been confirmed to have been infected with swine flu
[Victim] [Location] have been infected [Disease]



PULS

 MedISys provides documents to PULS

e PULS extracts events and adds interaction:
— between documents
— between events

 PULS provides an online database



@ PULS Confident events [Events] [Advanced query] [Groups] [Reset page][Help]
[Database list] [Login][Chart][Map]
Published Source Disease Country Begin End Total 1t Descriptor
| | | |
[8] + 2009.05.08 allafrica Cholera Republic of Congo 2009.04 2009.04 130 130 Cholera Cases
2009.05.08 googlenewshealth Influenza United Arab Emirates _ 2009.05.08 1124 1,124 cases
2009.05.08 idsociety Influenza AvirusH ... USA = 2009.05.08 2 T two confirmed deaths
[827]+ 2008.05.08 bbe Swine Flu UK 2009.05.08 2009.05.08 2 Two more probable sw...
2009.05.08 alertnet Influenza AvirusH ... Mexico _ 2009.05.08 1112 1,112 laboratory-caon...
[21]+ 2009.05.08 HonululuAdvetrtiser Swine Flu USA/Hawaii 2009.05.07 2009.05.07 3 The first three case...
[21]+ 2009.05.08 HonululuAdvetrtiser Swine Flu USA/MHawaii 2009.05.07 2009.05.07 -
[19]+ 2009.05.08 HonululuAdvetrtiser  Swine Flu Japan 2009.05.07 2009.05.07 a no confirmed cases
[58] + 2009.05.08 HonululuAdvetrtiser  Swine Flu USA/llinois 2009.05.07 2009.05.07 1 A Japanese boy
[218] + 2009.05.08 HonululuAdvetrtiser  Influenza worldwide 2009.05.07 2009.05.07 - people
[142] + 2009.05.08 moreoverhealth Swine Flu worldwide 2009.05.07 2009.05.07 - people
[2]+ 2009.05.08 eastandard Dysentery Kenya 2009.05.07 2009.05.07 37 37 dysentery cases
[65] + 2009.05.08 googlenewshealth Swine Flu USAFlorida 2009.05.07 2009.05.07 22 22 probable cases
[74] + 2009.05.08 yle_en Influenza AvirusH ... Hong Kong 2009.05.01 2009.05.01 - resident
[5341] + 2009.05.08 guardian Influenza Mexico 2009.05.08 2009.05.08 42 T 42 people
[927] + 2009.05.08 guardian Swine Flu UK 2009.05.07 2009.05.07 1 confirmed cases
[927]+ 2009.05.08 guardian Swine Flu UK 2009.05.07 2009.05.07 34 confirmed cases
[61] + 2009.05.08 hpa Swine Flu Europe 2009.05.08 2009.05.08 2 humans
[61] + 2009.05.08 hpa Swine Flu Europe 2009.05.08 2009.05.08 - humans
[2]+ 2009.05.08 dailymail Meningitis UK 2009.05.08 2009.05.08 1 + A17-year-old girl



Guideline

Type of event

Explanation/guidelines

Relevance
score

highly relevant

new information

1

quite relevant

important update, on-going developments

less relevant

current events, but this is a review article

low relevance

historical but potentially useful as background
information

not relevant

non-specific events, non-factual, article focusing on
secondary topics

UNCLEAR

WRONG EVENT or wrong type of event

= O AW N




Multilingual goal

 One language is not sufficient
 Machine translation is not ready to help us

* We have some constraints:
— Resources are hard to build
— More steps you have, more errors you may get



PULS French System

* Two fields of linguistics are almost ignored:
— Stylistics
— Pragmatics

 Though they give us two useful "tools”:
— 5W rule
— Pertinence/effectiveness rule



5W rule

 Main information is in the top of the
document, for our purpose it will be:

— What: Disease
— Where: Country
— Who: Cases

— When: Date




Pertinence rule

* One important information= one article
— If you have two events, one is less important
— The most important is the first to be related

 |[mportant matters are related explicitely
— The headline is decisive
— All that can be ambiguous is explicated



Components

e Disease database: 150 items
 Location database: 400 items

 Blacklists: 20 items
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Example

Le choléra peut affecter 60.000 personnes (Pana) -

L'épidémie de choléra <1ui fait rage au pourrait affecter
60.000 personnes si elle n'est pas maitrisée de toute urgence, a
prévenu, hier vendredi, I'Organisation mondiale de la santé (OMS),
dans un communiqué rendu public a son siege a Geneve, en Suisse,
rejetant les déclarations....

L’organisation onusienne note que beaucoup de gens dans ce pays

continuent encore dutiliser de leau non potable et de vivre dans des
conditions peu hygiénigues, ce qui est a la base de cette épidémie.
LOMS a dépéché une équipe dexperts au pour aider ce
pays a lutter contre I'épidémie de choléra, la pire qui frappe ce
pays dAfrigue australe peuplé de 14 millions d’habitants. Le
president , Robert mugabe, a déclaré jeudi que la
maladie a été enrayée, une affirmation démentie par |OMS.
Lorganisation onusienne note que lépidémie de choléra continue de
plus belle au et quelle pourrait affecter pres de 60.000
personnes. Jusquici, plus de 600 personnes sont mortes de la
maladie et pres de 20.000 autres ont été infectées....

DISEASE CASES



Results

 Corpus of 1200 documents containing 210 manually tagged as relevant

Corpus Extracted
Event 210 196 93% Recall
No event: | 990 28 86% Precision
Total 1200 224 89% F-Measure

« Locations extracted:
86% good unique disease/location pairs

« Cases found.:
93% of descriptors are good



On-going work on Spanish

e Same components as French version:
— “Easy to build” databases
— Keeping the same scripts

 Test on a corpus of 100 documents:
—Recall 71%
— Precision 80%
— All documents had good descriptors



[1o pyccKu

«CBMHOW rpunn» WecTByeT Mo : y>xe 4379 3abonesBwnx B 29 cTpaHax

Ony6nukoBaHa: 10 maa 2009 19:53:11 Mo gaHHbLIM BcemmnpHom opraHusauunm
3[1paBoOXpaHeHnsa Konn4ecTso 3abonesaHna rpunnom A/HIN1 yBenn4mnoch
0o 4379 B 29 cTtpaHax

Ewe B cybboTy BO3 coobuwan, 4To Konm4ecTso 3aboneswnx 3440 yenosBek.
HA cerooHsAWHUN MOMEHT 45 4esioBeK y>Xe YMepJio OT «CBUHOIO rpunna» B
Mekcuke, 2 - B CLLUA, 1 - B KaHagoe, 1 - B KocTa-Puke: ntoro - 49 yenosek. o
npexxHemy, bonbWKMHCTBO 3aboneBwnx Mekcnke n CLUA, 3apernctpmpoBaHsl
ciyydanm Bupyca B JlaTuHckon AmMepuke, EBpone mn Asmn. BO3 npusbiBaeT
nogen ¢ ocnabsieHHbIM UMMYHUTETOM OTJIOXKUTb NOE34KW B APYrue CTpPaHbl
N cpasy e obpawaTbCsad K Bpayvy Mpu MosBJAEHUN MNepBbiX CUMMNTOMOB
rpunna. HanoMHuM, 4TO >3nNMoeMmda Bbi3BaHa MYTUPOBABLUMM BUPYCOM
rpunna Tuna A. CuMNTOMbLI - MOBbIWEHHasa TeMnepaTypa, roJiIoBHasa W
MblleYyHas 6oab, MHOrga pBoTa M Agnapes. YpoBeHb Yrpo3bl MaHOEMUU MO
lwectubasnbHOM LWWKane no-npexHemy paseH 5. PaHee yyeHble HEOOHOKPATHO
3aABNANN, YTO HbIHELWIHAA anngeMma rpunna BpAaL 1M NOBTOPUT "UCMaHKY",
KoTopasa B 1918-1920 ropgax yHecna 6onee 20 MUNJIMOHOB >XU3HEWN,
MOCKOJIbKY Tenepb Meaukm N 3NuaemMmonorn HamHoro 6onblle 3HaAKT O
BO3OyauTene rpunna U MexaHmsMax pacrnpocTtpaHeHusa 6onesHu, coobuiaeT
PNA HoBocTw.

DISEASE CASES



Conclusion

The promising scores we got from that
experimental try has convinced us that there are
iImportant improvements to get from “text
granularity rules”.

Our next step will be to test our system on other
Romance languages (for instance lItalian ) then to
other Indo-European ones.

If we can keep the idea and the simplicity of it in
that number of languages we would be able to say
that we can monitor confidently an important part
of the epidemic data in the world.
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Thank you for listening

Cnacmbo bonwion
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