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Some History

Note that I will focus the history discussion on ñstatistical 

engineeringò as defined by ISEA (pronounced ñI-see-ahò)

I am not going to discuss the first published use of the this term by 

Eisenhartin 1950

Neither will I discuss Shaininôsuse of this term, or Steiner and 

MacKayôs (2005)

Obviously, these publications predate any use of the term by Ron 

Sneeand me, or by ISEA

This term has been used previously
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Some History ðRWH & RDS

RWH & RDS hold private discussions on the limitations of a myopic 

ñtoolsò orientation to statistics (circa 2006)

2008 Technometricspanel discussion highlights issues within the profession

Agree on the need for a discipline to formally study how to integrate 

multiple tools

Believe they have a ñeureka momentò: statistical engineering

Go ñpublicò, beginning in 2009

Discuss the need for statistical engineering in 2009 ASMBI article

Give talks on statistical engineering at FTC (2009), WQC & JSM (2010)

Publish a formal definition in Quality Engineering (2010)

Publish in TAS (2017) ïfirst publication in mainstream statistics journal

Realize that a wider group needs to be involved: approach CAC, GGV 

,etc.

Humble origins!
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Some History ðKey Contributions from Others 

Xiao-Li Mengnotes the need to teach statistics students to solve 

problems that ñdo not correspond to a recognizable textbook chapter.ò 

(TAS 2009)

Adds course at Harvard, Stat 399, which ñemphasizes deep, broad, and 

creative statistical thinkingò

MIT President and GE Board member Susan Hockfieldgives seminar 

at GE Global Research (2010)

Discusses the relationship between science and engineering

RWH is in attendance, taking notes!

CAC and LL edit a special edition of QE on statistical engineering 

(2012)

Includes numerous case studies

ASQ Stat Division develops a statistical engineering webpage (2013)

Beginnings of a broad consensus
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Some History ðISEA

PAP and LJF organize NASA & DoDpartnership; begin holding 

conferences oriented towards statistical engineering (2011)

GGV sends email on 6/26/17 to RWH, RDS, CAC, and PAP, to 

suggest organizing ña small group to discuss statistical engineeringò

This group begins holding conference calls to discuss path forward

Group meets in 2017 at FTC in Philadelphia, with SPD, WAJ, & DVN

Plans a meeting of interested parties in the DC area in December

GGV chairs meeting of 14 in Alexandria, VA (12/9-10/2017)

Unprecedented gathering, with no affiliation to any professional society or 

conference

Self appointed ñsteering committeeò decides to create a new society

GGV incorporates ISEAin the Commonwealth of VA (7/9/18)

ñNever doubt that a small group of thoughtful, committed citizens can

change the world. In fact, it is the only thing that ever has.ò M. Mead
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The Challenge of Large, Complex, Unstructured Problems

There are many types of applications of statistical engineering; 

past, present, and future

However, almost all statisticians agree that there is a gap in the 

current statistical science body of knowledge relative to large, 

complex, unstructured problems

These are the problems that get management attention!

The vast majority of textbook problems have a single, correct 

answer

But, many real problems students eventually face are too large, 

complex, and unstructured to have a ñcorrectò solution

This was Mengôsfundamental point in creating Stat 399

As explained by Hockfield, creatively integrating individual ñpartsò 

from science to solve a real problem is engineering

The statistical science discipline has no answer for these problems
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Typical Attributes of Such Problems

Impact is broad ïprocess performance, financial, customer, social, 

etc. 

Several departments, groups and functions are involved

Problem has high degree of complexity involving both technical and 

non-technical challenges

Problem not clearly defined/structured

There is no known solution

Potential team conflict on how to approach

Multiple sources of data and information are needed

Non-technical complexity is rarely discussed in statistics texts
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Typical Attributes of Such Problems

More than one technique is required for solution

Typically both statistical and non-statistical techniques are required

Creative use of information technology (IT) is needed

Long-term successes requires embedding solution into work 

processes, typically through:

Use of custom software

Integration with other sciences and disciplines

Examples of such problems will be presented and discussed at 

this summit

What literature exists to guide practitioners?
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Key Points 

Statistical engineering is not limited to large, complex, 

unstructured problems

However, statisticians readily admit that these problems 

cannot be solved with ñtraditionalò statistics, applied or 

theoretical

Large, complex, unstructured problems are our ñace in the holeò
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Statistical Engineering: the Basics 

Definition:

The discipline of statistical engineering is the study of the systematic 

integration of statistical concepts, methods, and tools, often with other 

relevant disciplines, to solve important problems sustainably.

In other words, trying to build (engineer) something 

meaningful from the statistical science ñparts listò of tools

Focus is on solving problems versus tools, per se

Real problems, particularly big problems, require integration of multiple 

methods

See special edition of Quality Engineering (2012) on statistical 

engineering for more background and case studies

Statistical engineering is not a ñmethodò per se
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Key Aspects of Definition

ñthe study ofò

Research oriented

Statistical engineering has a theory

ñsolve important problems sustainablyò

Results are the ñwhatò, methods and tools are ñhowôsò

Statistical engineering is therefore tool-agnostic

Solution must be sustainable over time

ñoften with other relevant disciplinesò

Integration of multiple tools, methods, and even disciplines

Information technology usually has a major role to play

Statistical engineering studies how to select and integrate 

methods in order to solve real problems


