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Some Histor

@Note that | wi ||l focus t he
engineeringo as dedSeeame®d by
@ | am not going to discuss the first published use of the this tet

Eisenharh 1950

@ Neither will | disc s a 1 usa ohtldissterm, or Steiner and
MacKayodos (2005)

@ Obviously, these publications predate any use of the term by
Sneeand me, or by ISEA

This term has been used previously
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Some Historg RWH & RD:

@ RWH & RDS hold private discussions on the limitations of a ir
At ool so orientation to stat:
@ 2008Technometripanel discussion highlights issues within the professic

@ Agree on the need for a discipline to formally study how to inte
multiple tools

@Bel i eve t hey h statisticabengineeunge k a
@Go Apublico, beginning i n 2(
@ Disuss the need for statistical engineering in 2009 ASMBI article

@ Gwvetalks on statistical engineering at FTC (2009), WQZDX0JSM

@ Publisla formadefinitiom Quality Engineering (R010
@ Publish in TAS (20i#jst publication in mainstream statistics journal

@ Realize that a wider group needs to be involved: approach C/
,etc.

Humble origins!
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Some Historg Key Contributions from Othe

@ XiaeLiMengnotes the need to teach statistics students to solve
probl ems that ndo not <corres
(TAS 2009

@QAdds course at Har v adeep, bro&dnd t
creativetatistical hi nki ngo

@ MIT President and GE Board membetHsg&lnldivesseminar
at GE Global Research (2010)

@ Discusses thielationshipetween science and engineering
@ RWH is in attendance, taking notes!

@ CAC and LL edit a special edition of QE on statistical engineel
(2012)

@ Includes numerous case studies
@ ASQStat Division develops a statistical engineering webpage (

Beginnings of a broad consensus
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Some Historg ISEA
@ PAP and LJF organize NABAPpartnership; begin holding
conferences oriented towards statistical engineering (2011)

@ GGV sends email on 6/26/17 to RWH, RDS, CAC, and PAP,
suggest organi zing na small

@ This group begins holding conference calls to discuss path fo
@ Group meets in 2017 at FTC in Philadelphia, with SPD, WAJ,

@ Plans a meeting of interested parties in the DC area in Decembe
@ GGV chairs meeting of 14 in Alexandria, MA/21A/9)

@ Unprecedented gathering, with no affiliation to any professional
conference

@Self appointed nNAsteering c¢omil
@ GGV incorporat&tAn the Commonwealth of VA (7/9/18)

ANNever doubt that a small gr oulf
change the worl d. Il n fact, It |l
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TheChallenge of L.arge, Complex, Unstructured Pro

@ There are many types of applications of statistical engineeri
past, present, and future

@ However, almost all statisticians agree that there is a gap in
current statistical science body of knowledge realae/e to
complex, unstructured problems

@ These are the problems that get management attention!

@ The vast majority of textbook problems have a single, corre

answer
@ But, many real problems students eventually face are too la
complex, and unstructured t
@ This waM e n fyr@amental point in creating Stat 399
@ As explained bipckfield cr eati vely 1 nte

from science to solve a real problem is engineering

The statistical science discipline has no answer for these prople
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Typical Attributes 'ofi Such:Problel

@ Impact is bro&grocesperformance, financial, custsoaal,
etc.

@ Several departments, groups and functions are involved

@ Problem has high degree of compleaityng both technaral
nontechnicathallenges
@ Problem not clearly defined/structured
@ There is no known solution
@ Potential team conflict on how to approach

@ Multiple sources of data and informaneeded

Non-technical complexity is rarely discussed in statistics texts
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Typical Attributes 'ofi Such:Problel

@ Morghan on&chniques required feolution
@ Typically both statisticalremgtatistical techniqaes required
@ Creative use of information techndlpgpyneeded
@ Longterm successes requires embedding solution into wol
processesypicallynrough:
@ Useof custommoftware
@ Integratiowith other sciences drsttiplines

@ Examples of such problems will be presented and discuss
this summit

What literatureexists to guideoractitioners?
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Key Points

@ Statistical engineeringaslimiteao large, complex,
unstructured problems

@ However, statisticians readily admit that these pro
cannot be solved with
theoretical

Large, complex, unstructur ed
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Statistical Engineering:.the Bas

@ Definition:

@ The discipline of statistical engineering is the study of the systernr
Integration of statistical concepts, methods, and tools, often with
relevant disciplines, to solve important problems sustainably.

@ In other words, trying to build (engineer) something
meani ngful from the st at

@ Focus is on solvpigblems versus toolssper
@ Real problems, particularly big problems, require integration of nr
methods
@ See special edition of Quality Engineering (2012) on stati:
engineering for more background and case studies

Statistical enginesring I
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Key Aspects of Definition

N\

@Nt he study ofo
@ Research oriented
@ Statistical engineering has a theory

O@nsol ve 1T mportant probl el
Q@QResults are the nwhat o, met ho
@ Statistical engineering is therefoss mdtic
@ Solution must be sustainable over time

@noften with other rel ev:i
@ Integratioaf 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
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