Oracle Text Mining Demo

Example Workflow

PDF created with pdfFactory trial version www.pdffactory.com


http://www.pdffactory.com

Oracle Text Mining Application

)X

Co-occurrence Concept
Statistics Clustering

Document
Clustering

Query
Expansion

Thesauri
Document
Classification

Knowledge

base
Feedback

Classification
Models

*

Requires thesaurus

PDF created with pdfFactory trial version www.pdffactory.com

eporting
and
iIsualization

Graph

Heatmap



http://www.pdffactory.com

Text Mining Tasks

Search and Retrieval

Search
» keyword, phrase or thesaurus query (context or theme)
« CONTAINS(text, ‘query’)
« CONTAINS(text, ‘ABOUT(query)’)
» random document fetch (for clustering or classification)
 dboms_random.value
Retrieve
« fetch, highlight and display document and document themes
e ctx_doc.markup to add HTML style tags to query matches
o ctx_doc.themes to extract document themes
* Ctx_thes.nt to display expended query terms for a thesaurus query
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BioCOracle

Click on “Transcription
Factors” thesaurus link
to display stretchviewer

[ s — @l of transcription factor
genes
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Type “NT(Developmental Process,6,NCIT)” in the Query window

Select the "Abstract Text” and “Context” checkbox options
Click on the “Search” button
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Click on the highest scoring PMID button to see full document
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Text Mining Tasks

Clustering

Oracle Text
» K-Means or TEXTK clustering
» operates directly on document text

 index tokens and/or themes to generate document attributes for
clustering

« display clusters and documents in stretchviewer applet with hotlinks to
fetch individual documents

» fetched document highlights cluster definition terms found in the text
» generate cluster gist and themes

o concatenate all cluster documents, index with Oracle Text, extract
gist (ctx_doc.gist) and themes (ctx_doc.themes)

 launch cluster drilldown (sub operations on a selected cluster)
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racle Text K-Means Clusterin
Set “No. Clusters” to 4 and “Max Distinct Terms per Doc” to 20

Click on the “K-Means Cluster” button
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Oracle Text K-Means Clustering

Double-click on a document PMID in the stretchviewer to see full
document with cluster definition terms highlighted
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Text Mining Tasks

Clustering drilldown

Filter list of documents
» keyword search within selected group of documents (from parent cluster)
Weigh document terms
 assign weights (0-100) to selected terms in remaining documents
* replicate each instance of each weighted term x times (x = term weight)
Cluster
» K-Means cluster of remaining, term-weighted documents
Classify
 Classify remaining, term-weighted documents with existing SVM models
» straight classification score or model feedback option
» Use remaining, term-weighted documents to create new SVM model category
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Click on the “Drilldown” button of the “Neoformation” cluster
Enter “myeloma%” in the subsearch window and click “Search” to
reduce the document set from 31 to 22
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Oracle Text K-Means Clusterin

Change the weights of select terms and click the “Set Weights”
button

& hip:locabost g-bingTexi M ldilldoan ol : N oF & hip:ocadiost kg bing e Mg Moldon

= rn for e 8 : & i I 2 Apply weights to terms within doouwsents for olestsring or
108 idelasi=1) St gl e Dot st § aind 100 [deloel=-1)

[ == T ARANLEES L= b2 & L L LI = T AR
ESTEELEHED 1 HEMCLOEM [ EELEHED HEMC=ILCEM
CEFERLENT - o 1 | CEPEMIEMT 1 e
Frierdt Er vET FIE . . L L ¥ )
ARCHOGENESE ECT 1 1 PR n ARG 1
s v AR
T g DO s 1 1 1 iTHaL
R TICE TERGS i b y T b 1] L i [ TH B MR 2 W i
APPEAR 1 n 1 L 1 Y 1 Peooess ] D
L 1N 1 7 JFE 1 _eR0 1T LR ROLIFER:
EEFORE F s W ¥ f 1 RIOH_BORE 1 » 1 | HCHETHE ECE LG
1 ) 5 ZRLIZED 1 P LE- -l 1 |clneer
3 - SR i e
1 1 LMcL 1 e ¥ 1 HARAATOROETH HAREG
COREHATIONS 1 ™ 1 LEA VO HAEMLAT = THARGE
T T T TK [ . 1 REME RIE
EELe i ral
1 1 1 ' 3 ] ¥ T 1 me 1 | COMPLETELY
ESERATINS : - 1 T E E r CTAFLETE
T REFORT 1 | ZERVE
VERGHT

UG

WLFE

(LT

FRCWCDLLATORY 1

TRALT 1 1 COHSDENED
WEAH . i1y

FTRATH
1 AT S SIS

ORACLE

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

e

i hepuBaceos kb TeatMirawybdildonen_chister ol

Oracle Text K-Means Clusterin o e

fUrCIigurazEz, CLrTHr . or, plubais scid, rolsculr
Far, nocurmistion, ooy, o0 an, datarrinmon, decruman
n, clafirdian, charsctar i w, depardants, nchaion,

Sub-cluster weighted documents - e e
Set “No. Clusters” to 3 |
Set Max Distinct Terms per Doc to 20 = s **
Deselect the “Use Tokens as features” -
checkbox
Select the “Use Themes as features” ey e
CheCkbOX o W—'ll-i-ﬂ‘«.-.:'w:p.'i.lh'-r..;\.-_rh'. by, vaben, AHCGENS

praanl, FHL - Fslional Hocbery Lesgue, ravishily, solisrirea,

dm . i, b mbirs. ey, e aie

(P
7, LRSS, A i,

AL LIS = bt Be Bl %en G foodnewis  Tnok ek
Be E Wen G0 fooinsls [k Hel - - i
: 55 ARE - B8 el

& b hocudhost kg bind Taxt i kil f

| ¢ppiet crade appe e o abmidrasser Sraichleser sarbad

M e bkt s

Bio(racle Text Mining Medline

VI sadelia)

Create a mew SVM mads| categery ef update s SVM mads|

[ B9 Categuony| Categary Hamses e 4

LR
",

thevmwnr. Hratch'iesar .. .

vepplat cracls Jappa e abisidraeser Sretddeser starbad

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

Text Mining Tasks

Clustering

ODM
* generate document attributes with one of the following:
» document term frequencies (not used in demo to speed things up)
« document themes and theme weights

« MESH terms binary data (MESH term metadata consists of phrases from
a controlled vocabulary assigned to documents; can be used as
attributes or as document categories)

» generate a number of NMF document features based on above input data

» generate a specified number of document clusters with K-Means based on
NMF feature vectors

» generate cluster gist and themes

e concatenate all cluster documents, index with Oracle Text, extract gist
(ctx_doc.gist) and themes (ctx_doc.themes)

« group documents within a cluster based on Kendall’'s Tau Correlation
Coefficient to spot similar or form documents

* single linkage based on predefined value of corr_k(doc_A, doc_B)
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Oracle Data Mining NMF and K-Means Clusterin
Non-negative Matrix Factorization feature extraction
Set “No. Features” to 3
Set "No. Clusters” to 7
Select “Data Source” as “Themes”
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Oracle Data Mining NMF and K-Means Clusterin

K-Means clusters based on NME features Top document themes in K-Means clusters
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Oracle Data Mining Document Feature Extraction
Non-negative Matrix Factorization feature extraction
Select “Data Source” as “MeSH terms”
Click the “NMF Features” button
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Text Mining Tasks

Classification

SVM
» Use selection of documents to create a new model category
* View existing SVM model categories and delete each if desired
» Classify selected documents with all existing model categories
 report documents with score>50 for each category
* cluster each category documents

» Classify selected documents with all existing model categories
and use feedback to rebuild model

» each supportive document can be used as an additional
training document for any category

» each non-supportive document can be checked for presence
In a category’s training set and removed if present

» documents can be re-scored with new model categories
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Oracle Text Document

Classification

Clear existing models
View/Edit existing model classes
Add new class

Predict documents with existing
model classes
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Oracle Text Knowledgebase

Query Knowledgebase to check if a specific theme exists in the index
Display additional broader and narrower themes indexed

BioOracle Oracle Knowledge Base
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Thesaurus Co-occurrence

Compare word lists from 2 thesaurus branch
NT(Developmental Process,6,NCIT) vs. NT(growth factor,4,NCIT)
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Thesaurus Co-occurrence

View and manipulate graph with Cytoscape
Save graph as Oracle NDM model
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