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Kapitel 4

 Case-based Reasoning (CBR)

4.1 Case-based Reasoning

 4.1.1 CBR - basis

 4.1.2 CBR scenario

 4.1.3 CBR system - characteristics

4.2 CBR & Knowledge management

4.2.1 CBR as a subsystem in the KM system

4.2.2 Experience factory: a CBR-KM system

4.3 CBR applications

4.4 Conclusion
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4.2.2 CBR system for Organisational learning

� Learning in an organisation

Wissen

Externalisierung Internalisierung

Sozialisierung

Kommunikation

Wissen

Abfrage
Speicherung

Wissen

Wissen

Organisational Memory

individuelles

Lernen

Informations-

technologie

Organisation/

Menschen

Lernen

„Knowledge is not created by people sitting and staring out their window.

Ideas may be created [during such moments], but knowledge in the sense

of capacity for effective action is created by working teams.“ - P. Senge
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Organisational learning

• Learning is a dynamic concept and it emphasizes the continually changing

nature of organizations

- organizations want to be more adaptable to change

•  Organisational learning (OL) is the process how companies

- build, supplement, and organize knowledge and routines

- around their activities and within their cultures and

- adapt and develop organizational efficiency

- by improving the use of the broad skills of their workforces 

•   A learning organization is a company that purposefully constructs

structures and strategies so as to enhance and maximize organizational

learning

•   Organizational learning anchors the process of knowledge

management in the core phenomenon of how new knowledge is generated -

by working teams (Senge, 1999)
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Organisational learning

Nach Heist et al., 1998

• experience-, Lesson Learned- archives / Best practice

databases

- document management

• shared case bases

- application specific problem/solutions archives

• expert systems Nach Kühn/Abecker, 1998
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CBR system for OL - Experience factory

•  The experience factory approach aims to

-  establish an organizational infrastructure to

-  facilitate systematic and continuous organizational 

learning

-  through the sharing and reuse of experiences in 

software engineering

•  It involves setting up a group separate to the development teams,

called the experience factory, which is responsible for

- characterising the problem domain and setting goals of 

learning

- selecting knowledge that could be applied and applying

- collecting and validating experiences from development

projects,

- packaging the experiences by building empirical models

and structuring informal knowledge, and

- spreading experience packages into development 

projects.
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Organisational learning and CBR

Nach Müller, 2000
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Experience factory - reuse of experience

retrieve

revise

reuse

reuse

retain
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� Support for incremental, continuous learning

� Support for maintenance of experience

� Learning from examples (natural approach)

� Context sensitive retrieval

� Support for evaluation of experience -quality,

-applicability, -benefit of use

� Structuring and storage of diverse kinds of experience

� Retrieval based on incomplete information

� Retrieval of similar experience

Experience factory - benefits
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4.3 CBR Applications

Knowledge about a problem-domain is:

A) contained in the documents

B) represented as a set of business rules

A)

Documents are cases. There are three approaches to refer to

the knowledge contained in the cases

- conversational

- textual

- structural

B)

Business rules are in the form of IF-THEN rules. This case

requires structural approach
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CBR Applications

Conversational approach – Conversational CBR

•  To each case is associated one (or more) „questions-tree“

 - „questions-tree“ corresponds to case-features

Characteristics:

•  User is navigated to the related solution (case, document) by the

set of questions

-  question are organised in the form of decision tree

•  Case-base has to be developed and maintained by expert

•  The number of question should be optimal (not too much)

•  Used for shallow diagnosis, product selection, planning.

•  Main money earner for CBR
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CBR Applications - Conversational CBR

Problem description

Example: HP Printer Helpdesk - troubleshooting hp LaserJet 5si

http://pawnt139.external.hp.com/servlet/Setec?product=LaserJet5si

1. Question
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CBR Applications  - Conversational CBR

Case features

2. Question
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CBR Applications  - Conversational CBR

Case features
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CBR Applications  - Conversational CBR

Case features

suggestion
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CBR Applications  - Conversational CBR

Possible solution

Could be the link to a relevant document
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CBR Applications  - Conversational CBR

Discussion (I)

• Used question-tree structure

1. Question

Printing: Unable or slow (Answer)

2. Question

Printing: slow

3. Question

Connection: Network

4. Question

Network: Windows NT

…

…

…

…

SOLUTION



17
(c
) 
In
s
ti
tu
t 
A
IF
B
, 
U
n
iv
e
rs
it
ä
t 
K
a
rl
s
ru
h
e

  
  
 S
S
 2
0
0
1

Wissensmanagement SS 2001

CBR Applications - Conversational CBR

Discussion (II)

• retrieve phase (CBR cycles) does not use any similarity measure

• reuse phase has no possibility for adaptation of retrieved solution

• revise phase is not supported

- user could not explain why the solution is wrong

- Similar system with user-feedback   

Philips Product Catalog Search

http://www.homeandbody.philips.com

/indexie.asp

• retain phase only in off-line mode 

(new documents = new cases)

• Microsoft uses this style of CBR in Office

Assistant (Decision-Theoretic CBR)
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CBR Applications

Textual approach

• Cases are represented as:

Documents + short document description

• Problem description is in the form of free text

Characteristics:

• Case-base is created very easily

• Suitable in the case of a lot of documents (FAQ, manuals)

• Retrieval is based on string-comparison

could be improved using Information Retrieval methods

• Quality is measured by:

recall: the number of retrieved cases

precision: the number of relevant cases (for given problem)
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CBR Applications – textual approach

SIMATIC Knowledge Manager - customer support system for

industrial automation systems

Problem description

 Used terms for searching

- case  features

relevance
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CBR Applications – textual approach

Questions to add more feature-value pairs

=> Better precision
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CBR Applications – textual approach
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CBR Applications  - textual approach

Discussion

•  retrieve phase (CBR cycles) is realized in Information Retrieval

algorithm

�similarity measure has to be incorporated in that  “string-

comparison”

• reuse phase has no possibility for adaptation of retrieved solution

• revise phase is not supported

- no feedback from user

• retain phase only in off-line mode (new documents = new cases)
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CBR Applications

Structural approach

• Cases are represented as:

Documents + ontology-based document description

• Problem description is in the form of ontology-based queries

Characteristics:

•  Requires formally represented background knowledge about 

problem domain -  domain ontology

•  Case-base has to be developed and maintained by expert

•  Suitable in the case that knowledge is represented in the form of

business rules

• Retrieval is based on ontology-based search

- similarity could be defined (e.g. in hierarchy)
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4.4 Conclusion

� Case-Based Reasoning (CBR) technology is increasingly

employed for some processes in the Knowledge Management

– knowledge access:

• contextual retrieval is supported

• users should be able to articulate exactly what they

want

– knowledge sharing: it could be empowered by relevance-

based retrieval, case reuse, and learning

� Knowledge Management opens itself as an application area for

CBR of high current interest

– certain problems-area from KM have already been

successfully addressed by using CBR technology, such as

• product experience bases,

• help desk systems, and

• user profiling and product recommendations for E-

Commerce.
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Research activities CBR&KM

� Workshop on Supporting Organisational Learning:

Knowledge Management and Case-based Reasoning

– SOL'2000, Tokyo, Japan, October 2000

� Knowledge Management by Case-Based Reasoning: Experience

Management as Reuse of Knowledge (GWCBR 2001)

– WM 2001, Baden-Baden, First German conference on

Knowledge Management - Experiences and Visions

� Workshop on Case-Based Reasoning Approaches for Process-

Oriented Knowledge Management

– ICCBR-2001

International Conference on Case-Based Reasoning

Vancouver, British Columbia, Canada 30 July - 2 August 2001
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Information sources on the Web

� ai-cbr

– members mailing list, features, news, bibliography,

software, etc…

– www.ai-cbr.org (http://ai-cbr.cs.auckland.ac.nz/)

�  the cbr web

–  news, projects, publications, etc…

–  www.cbr-web.org


