http://www.rss.org.uk/site/cms/contentEventViewEvent.asp?chapter=9&e=1543

ROYAL
STATISTICAL I STATISTICS

SOCIETY VIEWS

On Generating High InfoQ with
Bayesian Networks

Ron S. Kenett

Research Professor, University of Turin
Chairman and CEO, KPA Ltd.

www.Kkpa-group.com ron@kpa-group.com



http://www.kpa-group.com/
http://www.kpa-group.com/
http://www.kpa-group.com/
http://www.rss.org.uk/site/cms/contentEventViewEvent.asp?chapter=9&e=1543
http://www.rss.org.uk/site/cms/contentEventViewEvent.asp?chapter=9&e=1543
http://www.rss.org.uk/site/cms/contentEventViewEvent.asp?chapter=9&e=1543
http://www.rss.org.uk/site/cms/contentEventViewEvent.asp?chapter=9&e=1543

Knowledge

O
e

Ini?'ormation
Quality

Data .~ Analysis
Quality Quality

InfoQ(f. X, g) = U(f(X]g))

Examples from:
 Customer surveys

Goals

* Risk management
of telecom systems

* Monitoring of
bioreactors

* Managing
healthcare of
diabetic patients

Primary Data Secondary Data

- Experimental
- Observational

- Experimental
- Observational



Bayesian Networks
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Customer Surveys
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Customer Surveys Goals

Goal 1. Decide where to launch improvement initiatives

Goal 2. Highlight drivers of overall satisfaction

Goal 3. Detect positive or negative trends in customer
satisfaction

Goal 4. ldentify best practices by comparing products or
marketing channels

Goal 5. Determine strengths and weaknesses

Goal 6. Set up improvement goals

Goal 7. Design a balanced scorecard with customer inputs

Goal 8. Communicate the results using graphics

Goal 9. Assess the reliability of the questionnaire

Goal 10. Improve the guestionnaire for future use

InfoQ(f, X, g) = U(f(X|g))



The ABC 2010 Annual Customer Satisfaction Survey

Company:

Completed by:

Title/Position: 1. Owner
5. Operator

2. Management
6. Administrator

3. Technical Management
7. Other, please specify:

4. Technical Sta

Dear Customer,

For each of the following statements, please select a number indicating the extent of your
agreement with the statement concerning your experience with ABC during 2010. Then, under
“Importance Level”, select another number indicating the importance of the statement to you. Ifa
certain statement is not relevant or not applicable, please select N/A.

Overall Satisfaction from ABC

Evaluation

Very Very

low high

1. Owerall satisfaction level from ABC: " 9 3 4 5

2. Overall satisfaction level from ABC’s 1 2 3 4 5

improvements during 2010:

3 Is ABC your best supplier? a. Yes
Y PP b. No

Very

Very
unlikely

likely

Would you recommend ABC to other 1 5

companies?

5. If you were in the market to buy a PRODUCT, 1 2 3 4 5
how likely would it be for you to purchase an
ABC product again?

Equipment and System

o

The equipment's features and capabilities
meet your needs.
Improvements and upgrades provide value.

Uptime is acceptable.
0. For customers who purchased a system

during 2010: ABC's equipment proposal met
your requirements

=>©eN

11. Overall satisfaction level from the equipment:
Sales Support

12. Verbal promises have been honored.

13. Sales personnel communicate frequently

enough with you.

Sales personnel respond promptly to requests

Sales personnel are knowledgeable about

equipment.

16. Sales personnel are knowledgeable about
market opportunities.

14.
15.

17. Overall satisfaction level from sales support:

Technical Support

18. Technical support is available when needed.

19. The technical staff is knowledgeable.

20 The technical staff is well informed about the
latest equipment updates/enhancements.

21. Parts are available when needed.

22. The remote support care center is valuable

and meets your expectations

Problems are resolved within the reguired time

frame.

The technical staff is courteous and helpful.

23,

24.

. Overall satisfaction level from technical
support:

Output quality meets or exceeds expectations.

Evaluation
Strongly Strongly
disagree agree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Very Very
low high
1 2 3 4 5
Evaluation
Strongly Strongly
disagree agree
1T 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
Very Very
low high
1 2 3 4 5
Evaluation
Strongly Strongly
disagree agree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

Importance Level

Low

1
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Importance Level

Low

1
1

1
1

High
3
3

3
3

Importance Level

Low

R

(Sl ]

High

3
3
3

3

N/A
N/A

N/A
N/A

N/A

NIA
NIA

NIA
NIA

NIA

NIA
NIA
NIA

NIA
NIA

N/A

NIA



Bayesian Network Analysis
of Customer Surveys

Best
supplier

| Admin and
support

Recommendation

Terms and

- conditions

Kenett, R.S. and Salini S. (2009). Repurchasing
New Frontiers: Bayesian
networks give insight into survey-
data analysis, Quality Progress,
pp. 31-36, August.
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Information Quality (InfoQ)
of Integrated Analysis

Models

Goals
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Kenett R.S. and Salini S. (2011). Modern Analysis of Customer Surveys: comparison of models and integrated
analysis, with discussion, Applied Stochastic Models in Business and Industry, 27, pp. 465-475
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Goal

1 Decide where to launch improvement initiatives

<

2 Highlight drivers of overall satisfaction

<

3 Detect positive or negative trends in customer
satisfaction

4 Identify best practices by comparing products or
marketing channels

Determine strengths and weaknesses
Set up improvement goals
Design a balanced scorecard with customer inputs

Communicate the results using graphics

A e N

© 00 N O O

Assess the reliability of the questionnaire

10 Improve the questionnaire for future use
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Kenett R.S. and Salini S. (2011). Modern Analysis of Customer Surveys: comparison of models and integrated

analysis, with discussion, Applied Stochastic Models in Business and Industry, 27, pp. 465-475
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Operational Risk
Management

A practical approach to

intelligent data analysis

Goal 1: Identify causes
of risks that materialized

Goal 2: Design risk
mitigation strategies

Goal 3: Provide arisk
management dashboard
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American Statistical Association

v

Biopharmaceutical

Report

Volurme 18, No. 2

Peterson, J. and Kenett, R.S. (2011), Modelling
Opportunities for Statisticians Supporting Quality by
Design Efforts for Pharmaceutical Development and
Manufacturing, Biopharmaceutical Report, ASA

Publications, Vol. 18, No. 2, pp. 6-16
Monitoring of bioreactor

Kenett, R.S. (2012). Risk Analysis in Drug

Manufacturing and Healthcare, in Statistical miis I ——
Methods in Healthcare, Faltin, F., Kenett, R.S.

and Ruggeri, F. (editors in chief), John Wiley SWIET

and Sons. :

Managing diabetic patients

Fall 2011
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In fo Q Knowledge
and BN

O

o Goals
Data resolution Information
Quality
Data structure /
Data Integration o mmiiyei

Quality Quality
Temporal relevance

Chronology of data and goal
Generalizability
Construct operationalization

Communication lnfoQ(f»X’g) = y(f(x19))



