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~ Text Mining?

~ "History' of Text Mining

~ Mining Texts about History
~ Mining Historical Texts

~ Opportunities for the Future
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L
The National Centre for Text Mining

~ Text Mining: No canonical definition

~ Commonly used definition based on Data Mining:

“The non-trivial extraction of implicit, previously unknown, and
potentially useful information from data.”

1

“The non-trivial extraction of previously unknown, interesting
facts from a collection of texts.”
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Isn't this just Data Mining with Text?

~ Typical Data Mining Functions:
~ Classification
~ Association Rule Mining

~ Clustering

Useful when applied to texts, but doesn't fulfill the definition as

they don't discover “facts”.
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Isn't this just Information Retrieval?

~ Information Retrieval:
~ Locates most relevant documents to query
~ Returns documents

~ Clusters documents (etc)

Still doesn't fulfill the definition as it doesn't discover “facts’, it

works only at the document level.
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Need to understand the meaning of the text:

~ Part of Speech tagging

~ Deep Parsing (clauses)

~ Named Entity Recognition
~ Information Extraction

~ Infer information from correlations

Result: New Knowledge
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Other Benefits [CiNnaCTem

Plus a lot more:

~ Improved document classification

~ Automatic semantic annotation of documents

~ Improved access -- search by semantics and concepts
~ Improved clustering of documents by concept

~ Summarization

~ Visualization techniques
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~ Information Processing Framework

~ Standards based: XML, SRU, Unicode, etc.

~ Scalable: Single machine to Grid (PVM, MPI, SRB)

~ Extensible: Python + C, Object Oriented with stable API

~ Tools from NaCTeM partners integrated
~ Medline: 4,350 records/second using 60 processes at SDSC
~ Bibliographic: 440 seconds for 16 million records (1 field)
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YiPS, a leading provider of business intelligence for the healthcare and life science industries, '""T‘_‘__E;TE“ES
today announced the appointment of Karen Barda to vice president and general manager. In her +-company
newy role at ViPS BioMedical Serices, Borda will rmanage all business development and +-position
operations of current products and semvices for the group. She will also spearhead the expansion +- person

of value-added products as well as data and consulting semvices. ziii-sewi.:e
"Karen has excellent knowledge of the clinical trial process and strong operational and -event_head
technological experience,” states Jenny Morgan, president and chief executive officer at ViPs. }----Event_phrase
"Her solid achievements in operations, husiness processes and software systems paired with her +____j"?'i:'rtn;i‘;znt—m””
strong management background give her extensive insight into the opportunities and challenges 4 Entities

YiPS BioMedical Services faces.” +--position

Borda's career in life sciences spans 18 years, the [ast 10 of which Borda has served in senior 2

executive positions. Before joining %iPS, Borda was a partner at Cluadragen, Inc., a consulting ::2;?”?5:?638
firm specializing in the pharmaceutical industry. Borda was also a founding partner of CB il
Technologies, where she was instrurnental in the initial success of the company. :-""D:EFSDH

"Given the market demand for proven business intelligence systems and %iPS" lang history of ; Ed':;r'jgzn
effective delivery, I"m excited about the opportunity to help drive the strategic direction of ViP5 - product]
Biohkedical Services," states Borda. "We"ll be aggressively growing our leadership position in life - ZEIvICE

science solutions, dependable ROI and quick implementation.” #-nal_svent_noun
In June 2003, %iPS acquired the farmer CB Technalogies to be its strategic platform far building ::sr;dnjgr;ad
pharmaceutical-based businesses. Today WiPS BiaMedical Services remains the premier provider # Relations

of technological tools and services to the life science industries - helping pharmaceutical, _i Events
hiotechnology, medical device and contract research arganizations adopt more efficient processes EZZZZE‘;T'SZ#'ZTE:\EM
in clinical trials. The company's state-ofthe-art electronic data capture ([EDC) software, }----acquisitiur?_event
exceptional serice and unparalleled technology integration have heen supporting life science
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Source documents Fesult 1- 50 of about 1131 terms
Beta-arrestin binding to the beta2-adrenergic receptor requires both receptor

. g R g P q P Rank Term Score
phosphorylation and receptor activation. :
Krasel C, Bunemann b, Lorenz K, Lohse M. 1 beta?—ﬂdreﬂergm 65 ???8
Institute for Pharmacalogy and Toxicology, Wersbacher Strasse 9, D-87072 Wurzburg, Germany. [’ecept()r ’

2 blood pressure 16.8

Homaologous desensitization of hetaZ-adrenergic receptors has been shown to be mediated by phosphorylation of

the agonist-stimulated receptor by G-protein-coupled receptor kinase 2 { GRK2 ) followed by binding of beta- betaZ-adrenergic
arresting ta the phospharylated receptor. Binding of beta-arrestin to the receptor is a prerequisite for subsequent 3 receptor gene 14.8496
receptor desensilization , intemalization via tlatirin-coated pits , and the initiation of aliemnative signaling patways : -
It this study we have inve stigated the interactions between receptors and beta-arrestin2 in living cells using 4 single nuclectide 950977
fluorescence resonance energy fransfier, We show that (3 ) the initial kinetics of beta-arresting hinding to the polymorphisms '
receptor is limited by the kinetics of GRKZ-mediated receptar phosphardation ; (h) repeated stimulation leads to .
the accurnulation of GRKZ-phosphorylated receptor , which can hind beta-arrestin2 very rapidly ; and { ¢ ) the 5 adrenergic 914286
interaction of beta-arrestin2 with the receptor depends on the activation of the receptor by agonist because agonist receptor
withdrawal leads to swift dissociation of the receptar-heta-arrestin2 comples. This fast aganist-controlled 6 Gly16 allele g
association and dissociation of beta-arresting from prephosphorylated receptors should permit rapid control of
receptor sensitivity in repeatedly stimulated cells such as neurons. 7 A543 calls ]

. . . . . g body mass index |7 92481
beta2-adrenergic receptor gene single-nucleotide polymorphisms are associated T
with rheumatoid arthritis in northern Sweden. 9 Cystic fibrosis 792481
Xu B, Arlehag L, Rantapaa-Dahlquist 5B, Lefrert Ak pﬂtlentﬁ
Depatment of Immunalegy, American Red Cross Biomedical Research and Development, MO 20855, USA. xubiyi@usa.redoross. arg 10 protem kinase TE25

11 cystic fibrosis 733333

The hetaZ-adrenergic receptar { beta2-AR ) belongs to the group of G-protein-coupled receptars and is present on

skeletal and cardiac ruscle cells and on mphocytes. The gene encoding hetaZ-AR (ADRBZ ) displays a confidence

rnoderate degree of heterogeneity in the hurnan population and the distributions of single-nucleotide. 12 interval 7

polymorphisms ( ENPs ) at amino acid positions 16, 27, and 164 are changed in asthma , ohesity, and -

twpertension and in the autoimmune disease myasthenia gravis. An involvernent of the beta2-AR has also been 13 metabolic 7

suggested in human rheurnatoid arthritis {RA ) and its animal model. VWe describe here an increased prevalence syndrome

ofthe alleles Argl16 and GIn27 and a lower prevalence of hamaozygosis for Gyl 6 and Glu2T in patients with RA. .

Patients having the genotype combination GlyGlyT B-BInGIu2T had higher levels of theumatoid factor (RF ) and a 14 alelic frequency 7
— rnore active digease than other patients. Patients having the genotype Arg16-GInZT+ had higher levels of RF when hioluminescence
TE¥ —— cornpared tothose having Arg16+GInZ2T+ | and patients who were carriers of GIn27 had a more active disease .

ﬂ'ﬁlﬁﬂm L-HI".'EM:‘ than non-carriers of GIn27. Our results show an association of heta2-AR SKPs with RA in a population from the 15 resonance enerdy 6.8 Sllde 10

S #f LIVERPOO (et part of Sweden. Qur study also confirms the strong linkage disequilibriur of genotypes at aming acid v transfer v
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Semantic Search Keyword Search GCL Search Custom Search User Profile ad
subject verb object
I kill cancer Search! | Clear | Help 7
sleyword list
shdvanced search
Results 1-50 for kill cancer »show next »Show query 15.47 seconds (3.81% finished)
Query: [sentence sentence_id="$sentence"] == ([word argl="$subject" arg2="%object" id="$verb" base="kill'] & ([phrase cat="np" id="$object"] > ({[word
id="$object_matchl"] »> cancer)))) «Hide
1. T PMID: 11772236 wxm
More impartanthy , DMNA-damaging anticancer agents , such as adriamycin |, kill cells | at least in part , by upregulating FasL .
2. T PMID: 11791373 .o
They assert that the aim of low-dose chemotherapy is to prolong time to progression { TTP ), not to kil the cells , so it may reasonably be called * tumor dormancy therapy = .
3. [ PMID: 11798956 wxme
COMNCLUSION : Peritoneal lavage , helpful in kiling the exfoliated cells in peritoneal cavity of patients with gastric cancer at Il and Il A stages , should be conducted in the treatment of
gastric cancer by radical gastrectomy before closing the abdomen .
4, 7 PMID: 11850720 wxm
We recenthy showed that the human telomerase reverse transcriptase [ hTERT ) promoter induces tumor-specific Bax gene expression and selectively kills various human cells bath in
vitro and in xenograft tumors .
5. [ PMID: 11850832 o
TRAIL is a pro-apoptotic cytokine beliesved to selectively kil cells without harming normal ones .
6. I PMID: 11857034 .
Full-length TRAIL delivered by an adenaoviral vector { AdTRAIL-IRES-GFP ) killed prostate cell lines and PrEC without requisite doxorubicin cotreatment .
[T PMID: 11877684 xm.
Targeted toxins represent novel cancer therapeutics designed to selectively target and kill cells .
—_ -
2204 | amlock [ Fl |20 =]
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~ Extract events from the text along with information about the
participants

~ Can be modeled as relationships between named entities

~ Extracting events allows discovery of hidden temporal
correlations
eg: Google refuses to announce plans. Google's stock falls.

~ Improves understanding of the semantics, improving the

functions based around those semantics
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~ Focus on current events and bioinformatics.

~ Why?

~ Easi
~ Easi
~ Easi

~ Easi

THE UNIVERSITY
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e large scale data sets

e remote services and tools
e ontologies and thesauri

e $$% £Lf ¥¥¥ €€€
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~ Today's news is tomorrow's history

~ People, Events, Places, Dates
~ a.k.a: Who, What, Where, When

~ Want to find out correlations ... a.k.a Why

ﬁ% T LIvERsOOL HTM Workshop, 20" July 2006 Slide 15




L
Th

History Mining CinacTem

Challenges:
~ Entity recognition harder due to ...
~ Lack of ontologies due to ...

~ Very broad scope (centuries compared to days)

~ Fewer easily available datasets
Need ArXiv, CiteSeer or Medline for History
OTA? Project Gutenberg? (Brown, Cobuild, BNC?)
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~ Language
Most tools focus on English (Bio, CompSci)
History in all languages, dead and alive
TreeTagger, Chasen, Juman...

~ Services, Tools:

No remote services?

~ Need OSS or remotely available taggers, ontologies etc!
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~ Datasets? Tools? Services? Anything?!

~ Perseus Project, Cultural Heritage Language Technology

~ Much harder across the board

~ Additional issues need additional experts from different areas
~ Difficult to get full transcriptions of the texts to work with

~ Histoire versus Chronique - hard to extract events

~ History written by ... the most frequently copied manuscripts
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~ Abbreviations
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Needed: Smart abbreviation dictionary, standardised way to

record abbreviations, re-rendering mechanisms?
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~ Broken Text Flow
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Needed: Language models + image analysis

Note: 'Q' as illuminated character within Quant
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~ Little concept of 'correct’ spelling
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Needed: Language models, smart gazeteers, smart dictionaries
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~ Date recognition

W r - *1- F .:
.J ' ’-‘4. MYLLS AN L O 1 : ' ’

Needed: Smart chronological tools
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~ Increase availability of data sets, tools, services

~ Increase the availability and production of ontologies,
thesauri, taxonomies, gazeteers, chronologies, dictionaries...
~ ... and link them in with language models.

~ |dentifiers! Identifers! Identifiers!

~ Text Mining as an aid to transcription

~ Most importantly: Collaboration!
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~ Questions?

THE UNIVERSITY
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The National Centre for Text Mining
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