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Presentation Overview
� Motivating Example

� Architecture

� Components

R-cube� R-cube

� Algebra

� Prototype

� Conclusion

� Related Works

� Evaluation
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Motivation
� Stock Index dropped

� Why?  Missing Context
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Motivation
� Plant engineering companies fell sharply as their 

activities in Iraq and Kuwait have been frozen by 
Japan’s economic sanctions against Iraq. Chiyoda lost 
150 to 1660.150 to 1660.

� Similar behavior if same context appears

� Link facts and documents
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Architecture
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Document Warehouse
� XML-tree Structure of Documents
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Document Warehouse
� Input on the Form: (XPath, Q)

� XPath - restriction on the XML tree

� Q - sequence of keywords

� Output: RQ (set of document nodes)

� They are selected by XPath

� They contain m(user specified) keywords (from Q)

� They are more relevant than their subtrees
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Document Warehouse
• Article

• 100 words

• 10 keywords

• Section 1
• 50 words

• 2 keywords

• Section 2
• 50 words

• 8 keywords
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Fact Extractor
� Input RQ from the document warehouse

� Analyses the dimensions in the data warehouse

� Builds all facts in the documents based on the schema 
of the corporate warehouseof the corporate warehouse
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Fact Extractor
� 3 Dimensions

� Time

� Product

� Food
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� Food

� Healthcare

� Customers

� Countries

� Regions



R-cube
� Input (XPath, Q, MDX)

� 5 steps to build the R-cube

� 1. XPath and Q are evaluated on the document 
warehouse. Giving RQ.warehouse. Giving RQ.

� 2. Facts are extracted from RQ along with frequencies.

� 3. MDX is evaluated on the corporate warehouse.

� 4. Documents are assigned to the facts, where the 
dimensions can be rolled up or drilled down to the facts 
described by the documents.

� 5. Relevance of each fact is calculated.

11



R-cube
� Q=“financial, crisis”,

� XPath=“/business_newspaper/economy/article//”

� MDX=(Products.[food], Customers.Country, 
Time.[1998].Month, SUM(Measures.Amount)>o)
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Time.[1998].Month, SUM(Measures.Amount)>o)

� Only food products, customer countries, months of 
1998 and the measures which sum is above 0.



R-cube
� The relevance R of a fact f is:
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R-cube
� Relevance Example:

� d3 – 100 facts, 4 is f1, d7 – 100 facts, 6 is f1

005.006.0005.004.0 ⋅+⋅

14

05.0
005.0005.0

005.006.0005.004.0
)|( 1 =

+

⋅+⋅
=RQfP



Defining the R-cube
� Relevance Dimension

� Relevance-Fact Relation

� Context Dimension

Context-Fact Relation� Context-Fact Relation

� R-cube definition
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Relevance Dimension
� Real Number R– [0, 1]

� Relevance Degree – Very Relevant, Relevant etc

� Split the space [0, 1] into pieces each representing a 
relevance degree valuerelevance degree value

� Map R to relevance degree -
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Relevance Dimension

� Example:                      and relevance degree is split into 
5 values. Very irrelevant – [0, 0.25[, irrelevant – [0.25, 
0.45[, neutral – [0.45, 0.55[, relevant – [0.55, 0.75[ and 
very relevant – [0.75, 1].

)(RMAX=γ
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very relevant – [0.75, 1].

� f1 – very irrelevant, f2 - irrelevant, f3 – relevant, etc



Relevance Fact-Dimension Relation
� FD={(f, R)}, f – fact and R – relevance

� FD={(f1, 0.05), …, (f5, 0.25)}

, f – fact, rd – relevance degree and     - global � , f – fact, rd – relevance degree and     - global 
relevance measure

�
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Context Dimension
� Documents which describe the context

� Superscript is the relevance in relation to Q(the 
context)

� Example: 

19

04.0

1d



Context Fact-Dimension Relation
� , f – fact and d is a document node

�
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R-cube
� Four-tuple (F, D, FD, Q)

� F is the set of facts

� D is the set of dimensions, including relevance and 
context dimensionscontext dimensions

� FD is the set of relations, including the relevance-fact 
and context-fact relations

� Q is IR condition 

� Quality: Sum of document relevance to Q
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R-cube Algebra
� Selection

� Modify Relevance

� Modify Quality

� Projection

� Cannot remove Relevance or Context

� Aggregation

� Sum Relevance

� Union Context
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Prototype
� 132 articles from 1990

� 1396 facts at lowest index categories

� 2 dimensions

Market� Market

� Market and Region

� Date

� Year, Quarter, Month and Day

� Context: Iraq
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Prototype
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Prototype
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Prototype
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Conclusion
� Contextualized Warehouse

� More detail, linking unstructured data in documents to 
structured data in the corporate warehouse

� Architecture  of the combined corporate and document � Architecture  of the combined corporate and document 
warehouse

� Defined a R-cube with relevance and context 
dimensions

� Created a prototype to illustrate the use of the solution
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Related Works
� Further development of earlier article on a model for 

text rich XML documents from the authors

� Applied relevance modeling

� Other approaches only deal with highly structured 
XML documents

� Nothing have been done with unstructured 
documents before
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Relation to our Project
• Data Warehouse for the healthcare sector in Herning

Kommune

• Data in the form of comments – 2 kinds

• Comments to structured data• Comments to structured data

• Stand alone comments

• Way to link structured and unstructured data
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Evaluation
� Easily understandable paper

� Good figures

� Many examples

� Good flow� Good flow

� Missing some performance measures

� Longer query time? Compared to a normal data 
warehouse
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