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INNOVATION

Incremental Innovation Analytical Problem Solving
(DMAIC)

Breakthrough Innovations Creative Problem Solving

*Box, G. E. P. and Woodall, W. H. (2012), “Innovation, Quality Engineering, and Statistics”, Quality Engineering
24, 20-29.




ON BIG DATA




DATA ANALYTICS IN MANUFACTURING

STATISTICAL PROCESS CONTROL/ STATISTICAL QUALITY CONTROL
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DATA ANALYTICS FROM MANUFACTURING
TO SERVICE INDUSTRY

e |In 1997, Citibank hired Motorola University to teach Six Sigma defect reduction
and cycle time reduction (CTR) to its employees.

* Most people think reducing cycle time applies only in the manufacturing
sector, but Citibank found CTR to be extremely useful in financial areas,
such as consumer banking and emerging markets.

Citibank began its quality training initiative in 1997. From May 1997 to October
1997, more than 650 senior managers were trained. Between November 1997
and the end of 1998, another 7,500 employees attended sessions as part of
senior-manager-led teams. By early 1999, 92,000 employees worldwide had
been trained.

American Express, Bank of America, JPMorgan, Chase, Merrill Lynch and
Vanguard were in various stages of Six Sigma deployment.

Since then, Data Analytics has extended to insurance, telecom, healthcare,
hospitality industry, etc.




WHERE IS THE REVOLUTION?
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1. END OF SAMPLING?

N = All?

The ability to survey a whole population instead of just sampling
random portion of it.

Google flu trends?
* Large datasets does not guarantee valid datasets
* The hidden biases in big data
The need of sampling and experiments in quality analytics/& = K%

.




2. END OF EXACTITUDE?

Data quality is not an issue?

With less error from sampling we can accept more measurement
error?

Data rich but information poor (the cost of bad data is the illusion of knowledge)
The need to separate the signal and the noise

The need of exactitude in quality analytics/ & = KEi%.




3. END OF THE PURSUIT OF CAUSALITY?

Correlation is more important than causality?

Correlation does not imply causation: “A & B happen at the same
time” does not mean “A causes B”.

The need of statistical techniques, cause-and-effect analysis, root
cause analysis

The need of causality/ physical meaning/ engineering knowledge in
quality analytics/ & = K&,




JQT SPECIALISSUE ON “STATISTICAL
PROCESS CONTROL FOR BIG DATA
STREAMS”

Online surveillance of high-dimensional and high-frequency big data streams;
Offline change detection and abnormality identification in very large data sets;
SPC methods based on large-scale simultaneous hypothesis testing;

Scalable SPC methods using machine learning techniques;

SPC procedures and fusion aigorithms for monitoring heterogeneous, structured or
unstructured big data (including images, text documents, network and relational data,
etc.);

SPC methods for monitoring and improving the quality of big data




JQT SPECIALISSUE ON “RELIABILITY AND
MAINTENANCE MODELING WITH BIG
DATA’

e Warranty return predictions;
* Field failure predictions;

e Smart maintenance;

e Reliability monitoring;

* Inference for reliability models with big data
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