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Chalir’s Message

by Beth Propst

| hope you have
all had a fun-filled,
event-packed holiday
season. As | write
this, the holidays
have not yet arrived.
My term as Chair of
the Division is half
over ... and it’s all
down hill from here! | have recently
returned from the Fall Technical
Conference, which was a fun-filled,
event-packed three and a half days in
Scottsdale. While there, | learned
about so many exciting initiatives for
the Division, | barely know where to
begin. Perhaps I'll take them in order
of occurrence.

Those who attended our
Wednesday evening Council Meeting
were able to see first-hand the mock-
up of the Statistics Division Home
Page, thanks to Mark Kiel. Many of
you may have already accessed it by
the time you read this. If you haven't,
come visit us soon. The good news is
that it's big and bold and colorful —
the bad news is that you have to look
at pictures of the officers. Oh, well ...

Don Emerling and | had breakfast
one morning with Ray Waller of the
American Statistical Association. He is
interested in working with our
Division in sponsoring courses for
applied statisticians that can be
offered around the country. | don't
suppose a lot of you think of your-
selves as applied statisticians, but you
might be interested in learning some
of the things that applied statisticians
know. More work will occur on this in
the coming year.

The Friday afternoon session pre-

sented by the Statistical Thinking
Tactical Plan Team (Roger Hoerl, Don
Emerling, Lynne Hare, Galen Britz, and
Janice Shade) was received really well.
This team will now be developing a
one-day short course, which should
premier in the near future. Anyone
who is interested in having such a
short course put on in their area
(probably in conjunction with a local
conference) should contact one of
these folks.

During Saturday’s Tactical Planning
Meeting, we spent a lot of time talking
about the Statistical Thinking Virtual
Academy. Currently, we are planning
to link it to our home page. The
tactical plan team will demonstrate the
Virtual Academy at the AQC Statistics
Division booth. Anyone who stops by
the Division booth will have a chance
to experience the Academy in live-
action!

Finally, the Publications Committee
met, specifically to discuss the How-To
booklets. As a result of this meeting, |
spent some time meeting with Roger
Holloway of Quality Press to present
our views and hear his. Sometime
between now and the end of January,

Quality Press will meet to frame future
publications. | don’'t know what they
will look like (where’s my crystal ball
when | need it?) but | am convinced it
will be a significant step forward in
our ability to get the kind of informa-
tion people need in the hands of the
people who need it and in a format
that they can use.

That's it for the Fall Technical
Conference. Now it's time to talk about
Quality Congress. Last year we initiat-
ed a change in our newsletter sched-
ule. Instead of a spring edition of the
newsletter, we now publish a Special
Publication. Our intent is to tie it to the
topic of the Division session at the
previous year's AQC. This year we will
continue that policy. We haven't titled
this publication yet, but Tom Swails
(our presenter last year) will be the
main author. This means that all of the
Division information about Quality
Congress will be in this issue (see arti-
cle elsewhere in this issue). So, if you
decide to come to beautiful Orlando in
May, stop by and see us at our booth
or at one of our meetings. Come to the
Division session or our hospitality
suite. And above all, keep those cards

key people from our Division and and letters (or e-mails) coming! D
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Editor’s Corner

Happy New Year! This issue
recaps the activities from the Fall
Technical Conference, held in
Scottsdale, Arizona, and shares the
continuing initiatives of the Division
tactical planning teams. The Youden
Address, presented by Jim Lucas, is
also in this edition. We will then look
ahead and discuss Division-related
activities and sessions at the AQC,
which will be held in Orlando,
Florida.

As a reminder, there will be no
Spring newsletter. As a result of the

overwhelming positive feedback
regarding last year’s submission, a
Special Publication will once again

be distributed. This year’s publication
will be based on Tom Swails’ 1996
AQC presentation entitled, “In Search
of the Future: Models and Methods for
Whole System Changé.

In response to address corrections,
several members have made requests
for address changes. The Statistics
Division does not keep a member
address list. All newsletter labels are
sent directly to the printing company

by ASQC. If anyone requires a
change of address, please contact
ASQC. There, your information will
be updated, and all publications from
ASQC will be sent to the correct
address. Finally, please note that my
electronic mail address has changed
to Shadej@Nabisco.com. (For those of
you who used my old address, the
new one is not as challenging!)

Janice D

Letter to the Editor

Dear Ms. Shade:

I have been working as an applied
statistician for quite sometimes, and
have worked in the quality/pro-
ductivity, research and in the acade-
mia. Currently, | work as a consulting
statistician.

In some past issues of the news-
letter, | have read with interest,
articles published on EWMA There are
some statisticians who are concerned
about the widespread misuse of statis-
tical methods and perhaps EWMA will
be used widely as an ‘alternate’ to a
regular control chart.

Along with many others, | have
used the EWMA and regular control
charts in real life situations. In the
domain of quality Improvement, with
process control in mind, one has to be
very careful in selecting statistical
techniques and methods to be used.
And this decision is by far dependent
on the nature of the process and its
demands rather than any personal
liking or disliking of the individuals
responsible for the process improve-
ment.

I do concur with the opinion that,
EWMA should not be used as an alter-
native to the regular control charts
under regular conditions. There is no
reason to do that. The regular control
charts are far less complex to handle

for such occasions. However, process
monitoring is done with the intention
of controlling the process. Any serious
engineer or statistician in his/her right
mind, will not go into all the trouble
of installing a process monitoring
system without the intention of con-
trolling it. The whole purpose of
process monitoring is to find out
when the process goes out of control
and then to use methods to control it.

So, if someone has initiated
‘process monitoring’, | just take it that
there must be an intention of con-
trolling the process. The ‘monitoring’
is just to know the real status of the
process and a ‘prelude’ to controlling
it. If the process is found to be stable
and under control, for a fairly long
period of time, the monitoring can
always be discontinued, if needed.
Such decisions are usually made
based on other considerations.

The purpose of EWMA is to use it
on specialized situations. In case the
zone of acceptance is narrow, there
are too many short oscillations and
there is an element of prediction
involved and is desired. Using EWMA
instead of a regular control chart in
such situations will make a difference.

It will smooth out those oscillations
and help study the process. The
smoothing is done by assigning vari-

able weights to the observations
instead of a constant weights as in a
regular process control chart.

Usually, observations are assigned
weights in a progressively decaying
pattern. Thus the older observation
has lesser weight than the recent
observations. This decision is made by
minimizing the Mean Squared Error
(MSE), in prediction when different
values are assigned to the weight
factor.

The value which minimizes the
MSE is taken as the prediction para-
meter for the prediction model. For a
particular process, it is advisable that
the nature of the process and its
oscillations be studied first by record-
ing the data, before making a selec-
tion between a regular process control
chart and an EWMA chart.

To use EWMA as a prediction
model is helpful in a process control
situation, and Dr. Stu Hunter in his
mini- paper presented a situation how
it can be done.

Sincerely,

Sumedha Sengupta, Ph.D.

Consulting Statistician

510-449-1424

510-606-5458 (FAX)

INTERNET:
73141.1153@compuserve.com
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SPAIG Update

Ron Randles
University of Florida

In 1992, Ron Iman urged the statisti-
cians leading academic programs, and
those leading corporate statistics
groups, to work together to further
their common goals. Since then, these
groups have met jointly at the Joint
Statistics Meetings and have carried out
a number of initiatives, including the
publication of internship opportunities
for students. More recently, Ron Iman
challenged both groups to form part-
nerships between an academic pro-
gram and an industrial or governmen-
tal unit to create closer working rela-
tionships. Toward this end, a Statistics
Partnerships among Academe, Industry
and Government (SPAIG) planning
committee met in August of 1996 to
plan a partnership conference for the
spring or summer of 1997 and to dis-
cuss other initiatives that would
enhance these relationships.

As one of its initiatives, SPAIG is
creating a WEB site which will contain
a list of faculty members at academic
institutions who are willing to present
either seminars or shortcourses for
industry or government employees.
This list is created to promote inter-
action between academic statisticians
and their colleagues in industry and
government, to encourage continuing
education opportunities for govern-
ment and industrial statisticians and to
provide speakers who might promote
the use of statistical expertise and
methods in industrial and government
settings. Seminars are encouraged at a
variety of technical levels, but must be
designed to address practical statistical
issues which the audience faces in
their work.

The list is self subscribed. No effort
will be made to screen it by SPAIG.
The presenter is solely responsible for
the content and style of presentation.
The presence of a faculty member’s
name on the list does not imply the
endorsement of SPAIG.

The WEB site is located at
http://www.stat.ufl.edu/spaig.html. It
can be accessed from the Statistics
Virtual Library page, the American
Statistical Association home pages, and
the SPAIG home pages. The site shows
instructions for creating an entry. D

1997 Quality and Productivity
Research Conference

The 14th annual Quality and Productivity Research Conference will have a
focus on Design of Experiments. It will be held in Orlando, Florida on
May 12-14, 1997.

The 1997 conference program includes:

Fractional Factorials - Fifty Years from Finney by Peter W. M. John,
Keynote Speaker.

Multiple Responses in Design of Experiments, session organized by
Enrigue del Castillo.

Design of Experiments Case Studies, session organized by Anne Freeny.

Panel Session on Teaching Statistics to Engineers and Scientists, orga-
nized by Ronald Lawson.

Pre-conference Course Examples for Teaching Design of Experimentsby
James Filliben, on Sunday, May 11.

Contributed Paper Session Contributed papers on design of experiments
ad industrial statistics will be accommodated either in a session with concurrent
presentations (including a student session), or in a poster session. Papers and
posters can be published in the Q&P JSM proceedings. Send an abstract and a
draft of either the manuscript or the overheads by February 15, 1997 to Geoff
Vining for the non-student sessions or Lorrie Hoffman for the student session.

Geoff Vining Lorrie Hoffman
Non-Student Session Student Session
Univ. of Florida Univ. of Central Florida
Dept. of Statistics Dept. of Statistics
P.O. Box 118454 P.O. Box 162370
Gainesville, FL 32611 Orlando, FL 32816
Tel. (352) 392-1941 Tel. (407) 823-2289
vining@stat.ufl.edu hoffman@pegasus.cc.ucf.edu

Tour of cleanroom for semiconductor manufacturing at Bell Labs, Lucent
Technologies.

The registration fee is $175 before April 15, 1997, $200 after April 15, and $50
for full time students. For additional information, please contact:

Jayne Ballweber

Cirent Semiconductor

9333 S. John Young Parkway
Orlando, FL 32806

Tel. (407) 345-7418

CQE’s Rewarded For Volunteer Spirit

In the 1996 Winter edition of the Newsletter, a call was issued for volunteers
to participate in the development process for the CQE exam. The response was
a credit to the volunteer spirit of our Division. Thanks to all those who stepped
forward! A total of 18 Division members were added to the pool of qualified
candidates to participate at the four annual workshops. At the CQE Item Writing
Workshop held in Milwaukee on 13-15 September 1996, there were 29 in atten-
dance. Of these, 15 were Statistics Division members, nine of whom had recent-
ly volunteered. The experience was both personally and professionally reward-
ing. It was a great opportunity to meet others in the field and develop new rela-
tionships. And, each made a valuable contribution to the merit and integrity of
the CQE credential, while reinforcing one’s own knowledge and skills.

Of course, the door is always open to additional volunteers. If you're an
interested CQE and would like more information, contact the Statistics Division
Certification Chair:

Nick Martino:
Phone: (508) 534-2556;
E-mail: martinnv@novachem.com; or
Mail: Nova Chemicals, Inc.,

31 Fuller St
Leominster, MA 01453

ASQC STATISTICS DIVISION NEWSLETTER, VOL. 16, NO. 5 3



Doug Montgomery Receives Statistics
Division’s Hunter Award

Douglas C. Montgomery

The 1996 William G. Hunter Award
was presented to Douglas C.
Montgomery at the Fall Technical
Conference (FTC) in Scottsdale, AZ.
The ASQC Statistics Division estab-
lished the Hunter Award in memory of
the Division’s founding chair. The pur-
pose of the award is to promote,
encourage, and acknowledge out-
standing accomplishments during a
career in the broad field of applied
statistics. Doug Montgomery follows
Bill Hunter's model of statistical lead-
ership as a communicator, consultant,
educator and innovator, with the
ability to integrate statistical thinking
into many disciplines.

Doug Montgomery is Professor of
Industrial and Management Systems
Engineering at Arizona State
University. Doug has previously held
positions at the University of
Washington in Seattle, at Georgia
Tech, and at Virginia Tech, where he
also received his Bachelors, Masters
and Doctorate degrees. Doug’s indus-
trial experience includes past assign-
ments with Union Carbide and Eli
Lilly, and he has extensive consulting
experience with many national and
international organizations. Doug has
written eleven books and over ninety
referred papers in the areas of design
of experiments, linear models, time
series analysis, process control and
operations research. He has directed

20 Doctoral and 35 Masters theses
applied statistics and quality and relia-
bility engineering, He has received the
Ellis R. Ott Award, the Shewall Award,
and the Brumbaugh Award. Doug is a
Fellow of ASQC, the American
Statistical Association, and the Institute
of Industrial Engineers. He is a Past
Chair of the ASQC Statistics Division.
Doug is currently the editor of the
Journal of Quality Technology. Doug
made these remarks in accepting the
award at the FTC:

“I am grateful and honored to be
the 1996 William G. Hunter Award
recipient. As several past recipients
have remarked, the citation for this
award characterizes the type of person
Bill was, and to have my efforts recog-
nized in this manner is gratifying. Bill
was both a good friend and colleague.
| first met him when | was invited to
join the ASQC Statistics Technical
Committee. As many of you know,
this committee was the precursor of
the Statistics Division. Many of the
people on that committee played an
important role in creating the Division,
and in establishing its early goals and
vision, including participating in orga-
nizing and sponsoring this conference.
Bill's leadership in those activities
have had a major impact on applied
statistics and on all of us here today.

“I learned many things from work-
ing with Bill, and | would like to share
two of them with you. First, statistics
is an applied science, and there are
important, interesting and useful
applications waiting for us to find in
every field. Like Bill, | am an engineer
by formal academic training. Some of
you are engineers; others are physi-
cal/chemical scientists, mathemati-
cians, and statisticians. Bill was a mas-
ter in looking beyond the boundaries
of his own discipline to find new
opportunities to apply the statistical
sciences. All of us should renew our
efforts to emulate him.

“Second, Bill was extremely effec-
tive in exciting people about statistics.
He had a broad base of friends and
professional colleagues from industry,
government, and the academic com-

munity, and he enthusiastically used
this network to promote not only an
exchange of ideas, but advancement
of the field of applied statistics. This
was a rare talent that we certainly
need more of today.

“We miss Bill's intellectual contribu-
tions as an engineer and statistician.
We also miss his ability as a leader
and organizer. The Statistics Division,
the FTC, and many other organiza-
tions in the industrial and academic
communities were impacted by him.
Once again, thank you for this award.”

Nomination forms for the 1997
award can be obtained from the
William G. Hunter Award Committee
Chair:

Galen C. Britz

3M Center

Building 220-9W-08
St. Paul, MN 55144
Phone: 612-736-6499

Nominations must be received no
later than Monday, June 30, 1997. D

Statistics Division
to Unveil
“Virtual Academy”
at AQC

While at AQC in Orlando this year,
be sure and stop by the Statistics
Division Booth. Featured in this year's
booth will be the division’s first cyber-
space effort, “The Virtual Academy.”

This unique website will lead the
user through a variety of basic statisti-
cal concepts with fun examples and
practical exercises. The content will be
updated regularly as learning tools are
added.

One of the primary uses of the
Virtual Academy will be to introduce
students in public schools to statistics
If you would like to work as a volun-
teer when we begin this effort, please
contact Marilyn Hwan at
(408) 433-6362 or mhwan@Isil.com. D

4
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Youden Address

SYSTEM CHANGE AND IMPROVEMENTT:
GUIDELINES FOR ACTION WHEN THE SYSTEM RESISTS

James M. Lucas
J. M. Lucas and Associates
5120 New Kent Road
Wilmington, DE 19808
Phone: (302) 368-1214 Fax: (302) 456-4013

Presented at the
40th Annual Fall Technical Conference

Introduction

| feel honored to be chosen to give this year’s W. J. Youden address. Jack Youden was a Chemist and Statistician who
had impact in getting good statistical techniques widely used. In my talk on “System Change and Improvement;
Guidelines for Action When the System Resists”, | will revisit some themes that | heard from Jack Youden at my first
Gordon Research Conference (GRC) on Statistics in Chemistry and Chemical Engineering (in 1966). This was at the very
beginning of my career as a statistician and near the end of Jack’s career. In my talk | will discuss examples of the
systems approach to problem formulation and solution, give some recommended changes that “we the people” can
make, and offer some new technical tools.

I am a new father; my son Kerry was born on June 26. This does affect my perspective. | am looking to the future,
both mine and his. | have tried to make my guidelines and suggestions appropriate for the future.

Jack Youden'’s Influence on My Current Research

Before getting into my main topic, | would like to show how Jack Youden is influencing my current research. A
favorite data set which motivates my current research was discussed by Jack Youden (1972). It is shown as table 1 and it
“lists fifteen values of the astronomical unit over the period 1895-1961. | direct your attention to an interesting feature of
this table. Each investigator’s reported value is outside the limits reported by his immediate predecessor. | draw the con-

clusion that these investigators simply do not have reliable information about their systematic errors.”

TABLE 1

My research with my former students is motivated by the

Different Values Reported need to better understand experimental error, and how this
for the Astronomical Unit impacts the best way to conduct an experiment. This work
_ , guantifies design aspects that | was doing intuitively. We
. S:SUJrC;mognt n“l\i-lﬁbkns Exé’s‘iirr']:“a‘igtglf s recognize that in many experimental situations, all experi-
Number and date of miles spread mental factors are not reset on each run even when a ran-
1 Newcomb, 1895 93.28 93.20 - 93.35 dom run order is used. For example, a mold temperature is
2 Hinks, 1901 92.83 92.79 - 92.87 not reset when the same mold temperature is required on
3 Noteboom, 1921 92.91 92.90 - 92.92 successive runs. This means that the experimental errors are
4 Spencer Jones, 1928 92.87 92.82 - 92.91 not independent so traditional (least squares) analysis may
5  Spencer Jones, 1931 93.00 92.99 - 93.01 be inappropriate
6 Wit 1933 92.91 92.90 - 92.92 ppropriate. .
7 Adams. 1941 92.840 9277 -92.92 We are now prepared to write up the general problem,
8  Brouwer, 1950 92.977 92.945 - 93.008 and to give guidance on how to conduct better experiments.
9  Rabe, 1950 92.9148  92.9107 - 91.9190 This will be the subject of my future talks on experimental
10 Millstone Hill, 1958 92.874 92.873 - 92.875 design. We have completed work on the special case of one
u JSO‘?r’eE Bfggbl%g o870 92871.92882 | hard-to-change factor where we use the operational defini-
13 Jodrell Bank, 1961 92.960 92.958 - 92962 tion that a hard-to-change factor is not reset when successive
14  cCcal. Tech., 1961 92.956 92 955 - 92.957 runs have the same level while easy-to-change factors are
15  Soviets, 1961 92.813 92.810 - 92.816 those that are reset on each run. This has produced some
From SCIENTIFIC AMERICAN, April 1961, and Youden's | Valuable insights. Huey Ju (1992, Ju and Lucas 1992)
“Enduring Values” (Technometrics, (1972)) describes the variance structure for different ways of running
Note that each ted value is outside the limit ed experiments when factors are not reset. Jeetu Ganju (1994,
b th?e ?mmae dei:tce rfe%oerczss\’c?r“e IS outside the imits reported 1 zanju and Lucas 1996) shows that hypothesis tests, especial-
y P : ly on the hard-to-change factor, can be very biased and that

it is difficult to detect how the experiment was run from the

experimental data. Frank Anbari (1993, Anbari and Lucas 1994) shows how an experiment should be run to get the
highest efficiencies.

Continued on page 6
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Continued from page 5

“Super Efficient” experiments are achieved when the efficiency is greater than 100% compared to a random run order
or to (complete) randomization. It is worthwhile to show the results for a 24 factorial experiment that is used to estimate
main effects and two-factor interactions. We use Table 2 to get the maximum variance (or expected maximum variance)
of prediction over the experimental region for different ways of running a 24 factorial experiment. To get this maximum
variance, the constants in Table 2 multiply the experimental variance, which is separated into a component for the hard-
to-change factor and a component for the easy to change factors. Table 2 also contains a cost factor which is the number
(or expected number) of times that the hard-to-change factor is reset.

From a G-optimality standpoint (which minimizes the

Table 2 maximum variance of prediction) the optimum way to run a
COST AND VARIANCE COMPARISON 24 experiment is to use four orthogonal blocks of size 4
FOR WAYS OF RUNNING 24 FACTORIAL EXPERIMENTS (with the hard-to-change factor confounded with blocks).
Variance Multiplier cost | The G-efficiency of running the experiment in this way is
S2Easy S2Hard  Multiplier | always greater than 100% where the G-efficiency is the ratio
Completely Randomized Design 11 11 16 of maximum predictive variances over the region. The G-effi-
E?’;\Ct’%rln Rk“” Ofrd,er (gm reset) ﬁ 1(2) g ciency can be as high as (11/8) 137.5% relative to a (com-
Four Blc())cckss((c())f size 4)) 11 8 4 pletely) randomized design or (12/8) 150% relative to using a
Two Blocks (of size 8) 11 16 2 random run order. These G-efficiencies occur when the dom-

inate variance is associated with the hard-to-change factor.
When costs are considered, we may use two blocks to minimize the cost of information. Figure 1 shows that the deci-
sion to use two blocks or four blocks depends on the ratio (Lambda = SzHard / S°gasy) Of the two variance components
and on the ratio of the costs of changing the hard-to-change versus the easy-to-change factors.
Some implications are:
1. The Taguchi recommendation for orthogonal arrays, which uses two blocks is  seection oF Lock size INn 24 DESIGN

sometimes the most cost effective way of running the experiment, but it defi- 70 TS AN A AT AT T e
nitely is not the way to get the most precise predictions.
2. A computer generated experiment may give the answer to the wrong design ©
question. It attempts to find the optimum (completely) randomized experiment;
even when it succeeds it may not give the appropriate design for the experi- *

mental situation. 5 2 Blocks

| am very excited by this area of research; it gives good guidelines for running better 2 Block Size = 8
experiments. There are many exciting results yet to come. There are also a number of 5
good, workable Ph.D. topics in this research area. Experimental design is my favorite -
research and application area. Since before the time of Francis Bacon (1561-1626) experi- x|
mentation has been a primary method of gaining what Deming called “profound know-
ledge.” Experimental design can never be reduced to a deductive mathematical method. 1
Good intuition will always be needed. A statistician’s feeling toward experimental design
often reveals whether he or she is primarily a mathematician who dislikes the intuition T s s 7Tt 9w
and improvision that is necessarily involved or of a scientific bent who enjoys developing Lamba
the best operational design. FIGURE 1

4 Blocks

Block Size = 4

The Systems Approach

Any aspect of life can be regarded as a system. | will look at three systems to point out where improvements are need-
ed. The systems that | will consider are a world wide system, a nation wide system, and a profession wide system. | will
suggest some changes that should be made.

If we consider the whole world to be a system, a strong argument can be made that the major problem is population
growth. Population is increasing exponentially.

Humans have been around over 500 Centuries.

There are about 50 Centuries of written records.

It is about 20 Centuries since the time of Christ.

Population grew to one billion about 1830.

Population grew to two billion about 1930. (It doubled in about 100 years.)

Population grew to five billion about 1990. (It doubled in about 50 years.)

The next billion will take about 11 years. (Population is still doubling about every fifty years.)

The current population of the earth is at or above many estimates of its population carrying capacity. It is hard to con-
ceive of the earth going 5 more centuries without severe problems caused by overpopulation. How many more
doublings of population are needed before our quality of life must decline drastically? In five centuries we will have
a 30 fold increase in population, if we slow down the population growth so that population doubles every 100 years

Continued on page 7
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Continued from page 6

(25 = 32), and there will be more than 1,000 people alive for each person alive today, if population continues to double
every 50 years (210 = 1024).

Some take a shorter time view, Samuelson (1996) notes that “between 1961 and 1994, the population of developing
countries roughly doubled, while grain production nearly tripled. He says that the reason prophecies of food problems in
the next century “seem unconvincing is that predictions like them, dating to Thomas Mathus (1766-1834) have never
come true.”

| believe that the population crisis must be pre-empted. We know that exponential growth can not continue indefinite-
ly, and know that there is often little warning preceding the end of the growth. The optimum control action for rare
events is to take corrective action at every occurrence (Lucas, 1989). If the event is serious then improvement is achieved
by taking corrective action on the occurrence of potential precursors. | note that DuPont has a world class safety program
that is based on these principles. Action is taken when there are potential safety incidents and not only after there has
been an accident.

There are many precursors indicating problems are coming. These include pollution problems, the extinction of
species, and (more frivolously) the fact that more full moving vans are leaving California than are going there. Can we
take corrective action in time? | will publicize the dangers of overpopulation, support organizations such as Zero
Population Growth, limit the number of children | have to my one son, and look for other ways | might have impact
helping to solve this problem.

I will now move away from global questions, to a country wide problem and then to problems in our profession. This
is because impact is proportional to both the size of the problem and to the probability of having an effect.

How Employees are Treated

A national problem is the way employees are now treated. They are much less valued and respected now than they
were just a few years ago. | will use DuPont as an example even though I feel it one of the best employers; changes in
the way employees are treated there are typical of changes that have been made by all employers. They reflect what “we
the people” now accept; “we the people” can change what we will accept. In 1958, DuPont laid off a few hundred
people from its Engineering Department. There was some immediate negative feedback; for instance, Johns Hopkins
University said that DuPont recruiters were not welcome on campus for 5 years. A friend, who graduated from Johns
Hopkins in 1963, got a great offer when DuPont re-established its recruiting efforts there.

From that time through the early 1990s, downsizing was carried out through Early Retirement Opportunities (EROS)
which offered incentives such as the opportunity to get a full retirement at an earlier age. These EROs got volunteers for
much of the downsizing. | jumped at such an opportunity in 1991; my caricature (shown as figure 2) was captured at the
1991 GRC when the ERO was rumored but not yet announced. After a quarter century with one employer, | welcomed
the opportunity to try a second career. Current practice by all employers is much less considerate of employees.
Unfortunately the current climate is well reflected by the Dilbert cartoon where the boss states that employees are the
company’s greatest resource; whenever we want our stock price to jump, we
“can” a few. “We the people” have accepted this and “we the people” can

change this back. A worthwhile first step is to require executives who preside T~
over large downsizings, which are a very strong metric of management failure, to T DutowT oF FEREDNE
also leave without any golden parachute. Management should not be rewarded gn;;;:e-;1rmohﬁ, P

for its failures.

Longer term we can see implications from the structural changes that have
occurred in the economy over this century. These implications come directly
from the economic indicators which the government publishes monthly. (The
publication of these very valuable indicators is a worthwhile accomplishment in
applied statistics.) Over the last two decades the number of employees in manu-
facturing has dropped slightly to about 18 million. Even though the population
has increased, it takes fewer workers to produce the goods we need. (The
change in manufacturing employment is much smaller than the change in farm
employment which dropped from 70% of the workers early in this century to 3%
today.) The fact that fewer workers produce the goods we use and the food we
eat is a great accomplishment. How are the benefits of this great accomplishment
shared?

In Science, a good engineer today can know more mathematics and physics
than Sir Isaac Newton (1642-1727), probably the greatest scientist who ever lived.
We note that as scientists: “We see so far because we stand on the shoulders of
giants.” We can also say about our economic system: “We live so well because

FIGURE 2

Continued on page 8
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our system is built on the backs of our forefathers.” Are we sharing the benefits fairly? The increases in income over the
last two decades have gone to the richest 20% of the population. Income inequality has increased. A worthwhile
question, are “we the people” getting some of the benefits of a growing economy as increases in time for contemplation
and family? (This is almost a rhetorical question.)

Almost all the employment increase in the last decade has occurred in services (from 22 to 34 million) and (to a lesser
extent) in retailing (which now employs over 21 million). These two segments now account for nearly 50% of all employ-
ees; up from just over 40% a decade ago. Many of the jobs in these growing segments are low paying; this contributes to
the increase in income inequality which has occurred over the last two decades. “We the people” can get great waiters
when we eat out because there are so many current college graduates working in this area. Is this what we want?

A partial solution is a shorter work week; | recommend a 36 hour week with four 9 hour days. This will switch work
to higher paying segments. It will reduce income inequality and make it easier for people to take some of their increased
productivity as leisure time. This is now often hard to do; for example, The Chronicle of Higher Education (July 5, 1996,
AB) notes that “Lawyers work insane hours because the market determining hours and wages breaks down at their firms.”
My cousin, who is a human resources executive with six weeks of “use it or lose it” vacation, has taken little of his vaca-
tion the last few years. The executives at his company pay lip service to a balanced life, but few of them have taken
much of their vacation either. It is unsurprising that my chastising him on this has little effect compared to the actions of
his peer group.

A related area is the marriage penalty. There is a big marriage penalty for families with both persons working. Taxes
are higher and benefits can be smaller than those that would be obtained for two single people who choose to live
together. While all political parties claim to be pro-family, this unfairness persists. The solution to this unfairness is
simple. The law should be changed to allow married couples to calculate taxes and benefits as though they were two
single people living together. This simple change would immediately increase the number of marriages.

The Statistics Profession

I will now examine the impact of the Statistics Profession, some of its problems, and what George Box calls “the
disastrous effect of Mathematics on the statistics profession.” Many articles have discussed the lack of recognition, respect,
and the low impact of Statisticians; a good list of references is contained in Hoerl et. al. (1993). Problems that statistics
departments are having have been documented in the President’s Corner of Amstat News by Ron Iman (1994). Princeton,
the University of Delaware, and the University of Arizona have eliminated their statistics departments, and for most
departments enrollments are declining or stagnant. If only American-born students are counted, the enrollments are
declining in virtually all graduate programs. An American born Ph.D. is a recognized minority in the mathematical
sciences.

A specific example of declining enrollments comes from two Communications in Statistics articles describing the his-
tory of the Florida State Statistics Department; one is for the first fifteen years up to 1974 (Bradley 1990) and the second is
about the fifteen years from 1974-1989 (Leysieffer 1990). The first covered a period of growth and leveling off while the
second covered a period of declining enrollments which appears to be accelerating. It is great to report on a success. The
Texas A&M statistics department has grown recently partly because it teaches more graduate students from outside the
department than any other department. Such outreach success stories are possible at most universities, we should have
more of them instead of having other departments teach their own statistics courses. Such success stories require that sta-
tistics departments have, as part of their vision, excellence in the teaching and design of service courses. It appears that
excellent service courses are almost sufficient to give departmental growth because statistics training is so broadly useful.

The Market for Statisticians

If we consider the Statistics Profession to be a system, the cause of some of these problems becomes apparent. By
comparing the current market for statisticians with the potential market, we can see the growth potential that has largely
been missed. A recruiter categorized 13,000 American Statistical Association (ASA) members as 9,000 from academia and
government and 4,000 from industry. Of the industry statisticians, 3,000 are in pharmaceuticals, while the remaining 1,000
are in the rest of industry. Now consider the potential industrial market.

Business Week reports that the pharmaceutical segment is 300,000 people. The rest of manufacturing is about 18 mil-
lion, 60 times as large. Penetrating this market with one statistician per 500 workers, only 20% of the penetration in phar-
maceuticals, would mean 36,000 statisticians. Penetrating the services sector (which has 34 million workers and includes
the academic sector) and the retailing sector (with 22 million workers) at a one per 1000 rate gives the potential of over
50,000 statisticians in these two segments. There is the potential for over 80,000 statisticians in industry. This information
is summarized in table 3.

Continued on page 9
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This potential market has not been penetrated because
Table 3 it is not being served well. Ron Iman (November 1994)
THE MARKET FOR STATISTICIANS reports the following scorecard for how the ASA is meet-
ing the needs of Bachelor and Master degree level
Statisticians, the degree level of much of this market:
MARKET SEGMENT STATISTICIANS* EMPLOYEES Journals D
CURRENT POTENTIAL (in millions) Meetings C
Academia Section Activities F
Government 9,000 9,000 " Professional Support D-
Industry 4,000 18 Continuing Education ~ C o
Manufacturing This report card also applies to Ph.D. statisticians in
Pharmaceuticals 3,000 3,000 0.3 industry (and not in Academia, Government, or
et 36.000 o Pharmaceuticals).
i , P .
(excluding Academia) % 1,000 A statistics degree is very much a research deg_ree (and
Retailing 20,000 22 not a professional degree). It is researchers teaching
o researchers to be researchers. It does not prepare students
» Categorization of 13,000 ASA members for other areas of society. A majority of the people getting
Includes Academia Statistics degrees have their undergraduate training in

Mathematics; our profession has not managed to appeal to
many physical scientists or engineers. Now that Colleges are no longer growing rapidly, the problems with this system
are becoming apparent. There is a large unemployment rate; according to the Chronicle of Higher Education (March 15,
1996), the unemployment rate in the Mathematical Sciences is 14.7% (for the 1226 Ph.D.’s awarded in 1994-95; the high-
est rate ever reported) and the underemployment rate (e.g. postdocs) is 30%.

The research emphasis is, to a large extent, concerned with mathematical techniques rather than to the larger prob-
lems of society. This is a major reason that much statistics research has little impact. | can note that in the over 30 years
that | have been a statistician, The Journal of the American Statistical Association has not published a single high impact
article in either Quality Control or in Experimental Design. (There could be an exception in the biological area as | don’t
follow that literature carefully.) Jack Youden was one of the first who recognized the problem of an overemphasis on
mathematical technique. | still remember his comments at my first GRC. After a recent Ph.D. described his new, quite
mathematical, technique Jack asked: “So you think you've done a neat thing don’t you? Well just wait five years; when
nobody uses it, how neat will you think it is?” Jack stated an excellent scientific criteria; the value of a new technique is
in its long term utility and impact. This is a valid way for us to be evaluated.

A specific example of poor training for most of the industrial market comes from my experience in the interview
process for new statistical consultants in DuPont. As part of the process, the potential employee is interviewed by a
group of experienced consultants. In my part of the interview process, | usually discuss a consulting scenario which
requires an experimental design. | describe five experimental factors with cost and time constraints which limit the exper-
imenter to about 20 runs. A very good experiment for this scenario is a half replicate of a 2° experiment. Over one-third
of the Ph.D. statisticians that | have interviewed were unprepared to handle this scenario. Either they do not know how
to obtain a half replicate of a 2° or how to ask appropriate follow-up questions. A large fraction of graduate Ph.D.’s do
not have skills that are widely needed in consulting and statistical practice.

The Scientific Versus the Mathematical Approach

A difference between the scientific and the mathematical approach can be seen by comparing my research in
advanced quality control methods, primarily Cumulative Summation (CUSUM), with some of the more mathematical work
on optimum detection schemes. There are both complementary aspects and differences in value systems that lead to
differences in research approaches.

As background | note that | started studying quality control in the 1960’s because | sometimes take a contrarian
approach. | chose the quality area because of a course in the History of Science that | took from Joe Beer at the
University of Delaware. A science hero of mine is Vesalius who was the first person to carefully perform autopsies. He
made many scientific discoveries because before his time it was sacrilegious to cut open the human body, and as the
field was new, opening it (pun intended) led to many discoveries.

Since | had only heard negative things about the Quality area from the Yale Statistics Faculty, comments such as
“quality might have a modicum of interest at the lowest levels of the production process,” | felt that interesting results
could be found there. This has proved true both as a research area and as an area of statistics that has had high impact
during the last three decades. In DuPont, the impact of our groups work designing and implementing quality systems
was documented by DuPont’s Chief Executive Officer (Heckert, 1986). The quality system led to $30 million in operating
cost improvements in a single DuPont division and then spread throughout much of DuPont.

Continued on page 10
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CUSUM quiality control schemes were an important subsystem in our quality system. Important results about the
optimality of CUSUM schemes were proved by Lorden (1971) who showed that they were asymptotically optimal and
later by Moustakides (1986) who proved that a CUSUM based on a Likelihood Ratio is optimal in the sense that it will
give the fastest detection for a given false alarm frequency. Note that virtually all the work on optimality properties con-
cerns a simple hypothesis versus a simple alternative. There is almost no work on composite hypothesis; the results for
composite hypotheses are not so mathematically clear cut. In practice, the vast majority of control schemes are for two-
sided control or for other composite hypotheses. Mathematical statisticians suggest research into such things as modifying
the optimality criteria and seeing how the optimum scheme changes. Such research still only considers a simple
hypothesis versus a simple alternative.

I suggest that there is much more potential impact from considering a composite hypothesis, but note that this
research area is now so deep and narrow that more “digging” is unlikely to produce many valuable “nuggets.” New
results are likely to be difficult to achieve, very technical, and have little impact. This type of criticism can validly be
made about much of the current research in mathematical statistics. Much of this research contradicts one of my father’s
favorite sayings: “The profound is not necessarily complex.” Mathematical technique and sophistication may appeal to the
mathematically inclined statistician; however, it will produce little benefit for society and turn most people off.

How | Became a Statistician

The statistics profession is ingrown; for example, its main source of students is mathematics majors, only a small per-
centage of its students are from the physical and engineering sciences. A major cause is very high technical mathematics
barriers which deter students from outside of mathematics. An example that comes immediately to mind is the 709-710
course sequence at the University of Wisconsin. | note that Scott Vander Weil and I, both engineering undergraduates,
were accepted at the University of Wisconsin but chose not to attend. High math barriers do keep out students with a
strong science background. They should be lowered.

My masters experience can also serve as an example of problems that science majors can have in Statistics
Departments. | did my masters work in statistics at Yale after obtaining an engineering undergraduate degree from Penn
State. Science or engineering students have fewer undergraduate mathematics courses than mathematics majors. My 28
credits in mathematics, while more than most engineers, was only half the number of credits of some my fellow students
who were mathematics undergraduates. | did not do particularly well and obtained my master’s with the minimum pass-
ing grade. The program was not well designed for a science or engineering background.

Many of my job interviews were with general management consultation firms. This was the “hot,” high paying area in
1965. | wondered why | had gotten no good job interview offers from the management consulting firms. A few years
later, Bob Kennard (of Ridge Regression fame who was then manager over DuPont’s statistical consultants) told me that
the department head had given me a very poor recommendation and that the department head did not understand that
performance in one (highly mathematical) system did not predict performance in another system (which had a large
scientific component). DuPont’s statistical management, which knew the faculty well, discounted the negative recommen-
dations; while general management consulting firms gave the negative recommendations more weight. It is ironical to
note that had the department head’s recommendation not been so negative, | might have switched fields instead of
remaining in statistics where my impact has proven that his judgment was incorrect.

After four years at DuPont, | took a leave of absence to get my Ph.D. at Texas A&M under H. O. Hartley. After my
Ph.D., | again interviewed widely and concluded that DuPont was the best match with my skills and aspirations. | had a
fun and challenging quarter century there.

New Directions are Needed

Statistics departments should place more emphasis on training professional skills. These require courses that develop
the skills and tools that will be required in various consulting or problem solving scenarios (Hoerl et al, 1993). An excel-
lent training program, that | was intimately involved in, is the intern program between DuPont’s Statistics group and a
number of Universities. It has now trained 35 interns. I'll mention two; Kymm Hockman who, as the CPID chair-elect
chairs next years Fall Technical Conference (FTC), was the first intern | directed and Scott Grimshaw of BYU who co-
authored one of the papers at this years FTC.

Better professional training will not only increase the quality of statisticians, but will also increase their prestige. There
is an extremely great need for people with statistical expertise who are able to communicate this expertise to others.
Comparisons can be made with physicians whose training is largely professional, yet whose expertise is respected and
whose prestige is high. More professional training will also lead to better (more useful) research which will be more
widely used as the research will be more broadly based. It can also lead to better statistical education. The Graduation
rate at most medical schools is higher than 90%, the graduation rate can be much lower in graduate schools. For exam-
ple, since its inception in 1963 the Yale statistics department has had 151 students (17 are current) and it has graduated

Continued on page 11

10 ASQC STATISTICS DIVISION NEWSLETTER, VOL. 16, NO. 5



YOUDEN ADDRESS

Continued from page 10

63 Ph.D.’s for a yield well under 50%. Any process with a success rate lower than 50% definitely has room for
improvement.

The system resists taking a larger view; for instance consider Virginia Tech’s search for a new department head. One
applicant was an excellent applied statistician who had extensive managerial experience and who has won virtually all
the awards in applied statistics. He was not chosen. This indicates the all too common bias (in statistics departments)
against research which is not sufficiently mathematical, yet which has more impact than much that gets published.
Virginia Tech was unable to agree on an external department head, lost a position, and had to fill the position internally.
Similar infighting was the cause of the demise of the Ph.D. program in Statistics at the University of Delaware (Roselle,
1995).

Concluding Remarks

| have used a system approach to discuss a world wide problem, a nation wide problem and a profession wide prob-
lem. For the world wide problem of the population explosion, | wish to increase awareness and help efforts to take cor-
rective action in time. If “we the people” do not act in time, nature’s control action will be draconian. Nationwide, | have
pointed out negative changes that have occurred in the ways employees are treated. If “we the people” do not work to
make things better for employees, things are likely to get worse. | wonder if this talk can help induce some needed
changes in the statistics profession. In science we know that current researchers are seldom convinced by a new
paradigm. Change occurs because the old researchers die out while new researchers adopt the paradigm.

In an ingrown field such as Statistics, even the contractions of their departments may have little effect. The department
members congratulate themselves about the good job that they are doing while the department implodes about them.
Since Statistics departments are not satisfying the larger needs of our technical, data rich society, other departments are
filling the void. Industrial engineering departments are a prime example; an excellent example is the department at
Arizona State. This is a reason that Daryl Pregibon stated (at last years FTC) that he has more confidence in the future of
statistics than in the future of statisticians.

I will close by making explicit what Bill Meeker said was implicit praise of the lowa State statistics department. This is
also a department that has grown recently. It has a commitment to service courses with many joint appointments, and it
attracts many of its graduate students from outside of mathematics. It has also produced many good students and much
high impact research. | hope that | have also implicitly praised other statistics departments. D
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Mini Paper

Nonstatistical Skills That Can Help
Statisticians Be More Effective

Ronald D. Snee

Abstract

The new economic era we live in has resulted in a variety of new work situations for statisticians. Many are asked to
be a member of a team that involves several different functions of the organization. Statisticians are also asked to work
with groups in nontechnical areas. These groups tend to have less experience with data-based problem solving methods
but, nonetheless, are working on problems critical to the success of the organization. Many statisticians have the opportu-
nity to work with mid- and upper-level managers. All of these opportunities require new skills in addition to our statisti-
cal skills. Some of the more widely used skills and methods that can help statisticians become more effective are dis-
cussed. It is also shown how these new skills have much in common with statistical thinking.

Today’s Realities

Today'’s rapidly changing world is creating new opportunities, challenges and demands on each of us. Global competi-
tion is forcing changes in all aspects of our society including business, government, education and healthcare. Customers
are demanding more. They want, and deserve, better products faster and at less cost, delivered with more care. We have
to change how we manage all aspects of our organizations if we are to meet these challenges successfully.

This need to change is expanding the use of statistical thinking and the role of statisticians. The expanding role brings
with it the need to develop new skills to take advantage of the opportunities. In particular, statisticians will need to
develop a variety of nonstatistical skills. Hoerl et al. (1993) identified five key “Nonstatistical Survival Skills”:

= Understanding Total Quality Management philosophy,

= Developing knowledge of the economic and technical aspects of the business,

= Organizational development skills,

= Consulting skills, including communication, and

= Teaching skills.

Each of these skills is essential. This article identifies other nonstatistical skills that can help statisticians be more effec-
tive in today’s environment. The skills identified fit well with statistical tools and methods and statistical practice in gener-
al. The use of these skills is of course optional. It should be recognized, however, that failure to become proficient with
these skills can greatly reduce the impact of statisticians. Stated bluntly, those who fail to broaden their skill base run the
risk of significantly reducing their value to their employers.

This article begins by identifying the new trends that are affecting statisticians and the increased demands associated
with the trends. Next, key skills that statisticians can use to deal with these demands are examined. The article concludes
with a discussion of the links between nonstatistical skills and statistical thinking.

Trends Affecting Statisticians
A major change affecting statisticians is the need for organizations to improve their performance. This change has
placed enormous emphasis on the need to use data effectively throughout an organization, and has led to numerous
changes in the worklife of statisticians. Some trends associated with this change include the following (Table 1):
= The statistician’s role is expanding from one-on-one consulting with an individual client to working with the whole
organization. Thus a new dimension “The Organization” has been added to the work of statistician (Snee 1991).
The statistician must be able to assess the organization’s readiness to adopt new practices, and be able to provide
guidance on what kinds of training and education will help increase this readiness.
< Teams are being used with increasing frequency, many are tackling ever-larger and more complex problems.
Expert statistical guidance is essential to solving such problems. Furthermore, many teams are cross-functional in
nature, and often the members of teams have never worked together before. As a result, statisticians find that many
teams have complex organizational and interpersonal issues that must be worked through if the team is to accom-
plish its goals. Working together effectively is a skill that must be developed.
= As improvement efforts and teams become more commonplace, statisticians are moving outside of their traditional
areas of expertise such as research, development and manufacturing. They now find themselves working with
all business functions. The people they encounter in the nontraditional areas typically have less technical savvy
and training. The language and concepts of measurement, data, plotting, math, etc., are by and large unfamiliar to
these new audiences.

Continued on page 13
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= Statisticians are a_lso fln_dlng Table 1- Trends affecting statisticians
themselves working with more
managers at all Ievels_ln_ t_he From To
organlzat_lon. The ,Stat'St'C'ar'S One-on-one consulting —»  Working with teams
thus get involved in strategic Being an expert —> Member of cross-functional teams
and managerial issues in addi- We help others improve —> We help others and improve our own organizations
tion to improving operations Work with R&D and manufacturing — Work with all functions
which until recently has been Work with professional staff —  Work with professional staff and management
the main use of statistical think-| We solve problems — \We improve organizations
ing and methods. Work with data —  Work with data and ideas

= The work of these teams and
managers is to improve the organization. To help make things better. As a result statisticians find themselves work-
ing with ideas on how to improve (soft data) as opposed to hard data. As a member of the team, it is the statisti-
cian’s responsibility to help the team analyze the collection of ideas to identify the key needs of the organization
and what changes should be made.

Having to focus on the organization as a whole and all its separate departments, working with teams and managers
who face complex nonstatistical issues, and dealing with ideas in addition to hard data require new skills. Informal prob-
lem solving approaches used by many statisticians do not work well in this new environment. But statisticians should not
lose sight of their traditional role as experts in the design of studies and the collection and analysis of data. Instead, they
must integrate the new skills with their statistical skills and create new approaches to working. This will result in statisti-
cians making greater contributions to the organization.

Nonstatistical Skills for Statisticians

Table 2 - Nonstatistical Skills for Statisticians Some fundamental nonstatistical skills that can help statisticians respond

to the trends discussed in Section 2 and Table 1 are detailed in Table 2.

* Leading teams and dealing with group dynamics This list is not complete but summarizes some of the broadly useful, effec-

* Problem solving methods tive methods. Each of these skills is discussed below. Further details on

Elrr?é?:; F;'t"’r‘l'}zt'ﬂrge"’l‘:? dz:gagemem these methods and other useful tools and methods are contained in the

« Education of diverse groups books by Brassard (1989), Doyle & Straus (1982 ), GOAL/QPC (1994),
GOAL/QPC and Joiner Associates (1995), and Scholtes (1988).

Leading Teams and Dealing with Group Dynamics

Statisticians are often asked to advise improvement teams. In this role they work with the team and team leader on
project planning, training, coaching, and they intervene with the team’s work when needed.

One skill essential to effective teamwork is the ability to run effective meetings. This includes defining a purpose,
identifying desired outcomes and developing an agenda for every meeting. It is also important to recognize the three
phases of a meeting: before, during and after. Each phase serves a different purpose, and each is necessary to achieve a
well-designed and implemented meeting that produces the desired results without wasting participants’ time. Well-
designed and run meetings help the team work together more effectively.

Another whole set of skills revolves around effective decision making. Most often, it is best for the team to push for
consensus—meaning that all team members will actively implement and support the decision even if they aren’t all totally
happy with it. But sometimes it's not possible, or perhaps even necessary, to reach consensus. In such cases, voting may
serve the purpose. Voting is especially useful in exploring issues and quickly finding out how different people feel about
the issue. A useful strategy is to use voting to reduce the number of options the team faces and then use discussion and
consensus to reach a final decision.

Facilitation is yet another useful skill. To facilitate means to make the work of the group easy. Facilitation is often
thought of in the context of meetings, where it can mean anything from helping the team move efficiently through the
agenda to helping resolve group conflict.

Problem Solving Methods

Statisticians pride themselves on their ability to solve problems. Indeed problem solving is the focus of much statistical
work. Statisticians can do two things to improve their effectiveness as problem solvers: spend more time on the imple-
mentation of solutions and provide clients (particularly teams) with a method for solving problems.

When working with an individual client, statisticians rarely think about the formal approach being used. Generally
speaking, the client and statistician work together to identify the problem and the needed data. They may also collabo-
rate on the collection, analysis, and interpretation of the data. This leads to solutions for the problem or identifies the
need for more data to be collected. The implementation of the solution is generally left to the client, the person who
brought the problem to the statistician.

Continued on page 14
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This informal approach has two key limitations. First, most of the attention goes to problem solution, much less to
problem identification and little if any to implementation. Second, this informal approach often does not work well with
groups. Let’'s examine each of these issues in more depth.

Problem solving has three main phases: problem identification, problem solving and solution implementation.
Following the Plan-Do-Check-Act (PDCA) cycle, solution implementation also includes checking the effectiveness of the
solution and adopting the solution as standard practice when is deemed effective. Successful implementation is essential
to the project’s success and must be part of the problem solving process.

In many cases, however the client comes to a statistician looking only for help identifying a solution. This can lead to
solving the wrong problem if the problem was not properly identified in the first place. It also often times results in too
little attention being paid to the implementation of the solution by statisticians. We often hear the comment that “we did
some good statistical work but it was not used.” Statisticians must pay more attention to the implementation phase if their
work is to be effective and have impact.

The second limitation of the informal approach to problem solving used by statisticians is that it doesn’t work well
with groups. Teams function best when their thinking is aligned in a common direction. Using a common problem solv-
ing methodology helps achieve this alignment. Everyone can see what needs to be done and where the team is in the
problem solving process.

The PDCA cycle is a more formal approach to problem solving and is useful in those situations where the solution or
end result is known but considerable planning and work must be done to implement the solution. The PDCA cycle gives
the team a process to guide their work. It also makes the important check and act steps an integral part of the work.
Becoming skilled in PDCA can help a statistician understand and predict what a team should be doing and when in order
to achieve its purpose.

There are many other structured problem solving processes to choose from. A key requirement is that the process
include all aspects of the PDCA cycle. The main point is that it's important to use a problem solving process. It is less
critical which particular process the team uses. One useful process is shown in Figure 1. Other effective processes are
discussed in the publications by Joiner (1994), Gaudard, Coates, and Freeman (1991), and the Xerox Corporation (1993).
Another key mindset that enhances problem solving is that of focusing on

Flgure 1- Problem Solving the problem solving process and bringing in the tools as they are needed.
stops  Semple Toois This approach is contrary to the more common approach of_ selecti_ng a tool
Document tho Probiem  Checkafast < e o (e.g. Time plots, frequency plots, scatter plots, etc.) then trying to figure out
: Farso Crat -wsmberwavss | HOW tO USe it. This latter approach generally leaves people confused as to
what tool to use under which circumstances.
[ P oS Bt Digram - Sy e Integrating the tools into the problem-solving process creates clarity
T Oaen - around the need for and use of the tools. Figure 1 shows some of the key
Choosa Bost Sottons - Srirsoming tools used in the different steps of the problem solving process.
- Ry Dgram Two other skills that are generally useful in problem solving are brain-
S storming_ and flowcharti_ng. Brainstorming is used to generate ideas gbout
what actions to take or issues to consider, such as thinking up possible solu-
tions to a problem (Figure 1). The process enables the group to utilize its
Messure Posuts ~ racaee preative energies and get everyone -
:g::,gmm involved. gure 2 - Customer Order Process
Though brainstorming is generally
" fmm used in working with groups, it is also
sﬂ’"y useful in individual work. Writing down
all your ideas on a subject without criti- Cusiomer e Customor data
i cal review until the list is complete is an e fie updatad
Standardize Fowehar effective way to identify and organize
ot one’s thoughts on a particular issue. Order completed
SSURET Flowcharting a process creates a use- eonttmed”
ful picture of what happens, in !
sequence (see Figure 2). Creating a picture of the process is an important step in orter
problem solving because it helps people visualize the process steps and identify mé.facturd
trouble spots. The flowchart also helps the team understand the context for the work 1
to be done and what role they play in the process. Flowcharting is particularly effec- Order sont Bill generated
. . . . - . . .- . . - &nd sent to
tive in nonmanufacturing situations in which it is difficult to see the process in oper- 1o custarmer customer
ation. Flowcharting is also, of course, key to understanding and controlling manufac- !
turing processes. Customer
uses product the bill
FIGURE 2

Continued on page 15
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One team commented, “Working with the flowchart as a focal point made it easier to make changes in the process.
We were not questioning each other’s purpose or job; we were all looking at a common process and trying to figure out
how to make it better. Flowcharting helped to depersonalize and de-departmentalize the process.”

Project Planning and Management

When two people work together (e.g., statistician and client) informal planning is usually sufficient to guide the work.
As more people are involved the projects generally get more complex, larger in scope, and require more time to com-
plete. This results in the need to carefully plan the work of the group and to set up a system to monitor progress relative
to the plan.

The project typically begins with some type of planning work. It is often pointed out that you should “plan the work
and then work the plan.” Paraphrasing John Wooden, renowned UCLA basketball coach, “Failing to plan is planning to
fail.”

Planning can be done in many ways, with the end result being a sequential list of blocks of work that need to be done
to satisfy the goals and objectives of the project. One possible process is for the team to brainstorm the blocks of work
that need to be done. This list is refined, put in sequential order, and start and completion times determined. The plan is
periodically reviewed during the life of the project and revised as needed.

Three tools that are useful in creating the plan, visually displaying the plan to all interested parties, and monitoring the
progress of the work versus the plan are the basic flowchart, deployment flowchart, and Gantt chart.

The basic flowchart displays the key blocks of work that the group needs to accomplish. Typically, the project plan is
at a high level noting the 4 to 10 key blocks of work and the sequence in which they are to be done. An example of a
plan to develop a sampling process is shown in Figure 3.

The deployment flowchart visually displays these
key blocks of work in two dimensions: sequence
and responsible person or group. The result is a
visual display of “who does what, when.” The

Figure 3 - Flowchart of Sampling Process Design

_ S Evatta ama S d_eploym_ent _flowchar'g of _the project plan shown in
Plan il with workers test process revise standard rewprocess | | Figure 3 is displayed in Figure 4.
The basic flowchart and/or the deployment flow-
FIGURE 3 chart are useful to get agreement on the work to be

done and responsibilities and as a periodic check on progress. The Figure 4: Deployment Flowchart of Sampling Process Design

Gantt chart is useful for monitoring progress. The Gantt chart is a Time Work Crews Team Statisticlan
two-dimensional display with the sequenced blocks of work running

down the left hand side of the chart and the projected start and oy O oot anue ot
completion dates for each block of work running across the top of '

the page (see Figure 5). The Gantt chart is typically reviewed at Woekof /Decidon

27 February tiale

each team meeting and revised as needed.

Finding Structure in Ideas (o pnior st sampirg s )

When selecting improvement projects, searching for solutions to sangetingsangies ||~
problems, creating strategies, etc., by brainstorming or other —
methods, one ends up with a long list of ideas. This is particularly Weekof Pevise standard
H : H &March O— process —O
Figure 5: Example of Gantt Chart true in dealing with
Tasks [ July [ Aug [ Sept [ Oct | wNov management ISSUes Week of Train In standard
[ S——— = omEm = where hard data 13 Marh
R - are often not avail-
vaiabes able, and a team’s FIGURE 4
| s rossuromert _— perception and views are used to chart direction and solve problems.
Dosignswporimenis | I Ideas can be thought of as soft data. Just as a statistician can find
R structure in a body of hard data, one can find structure in a list of ideas.
veinion o rew el Given a list of n ideas, it is rare that all n ideas are independent.
o P * Typically, there are only a “vital few” key ideas in the list. The ideas are
Tostadhutons * frequently interrelated with some ideas representing causes and others
npteont ecors * describing effects. Two tools that can help analyze a list of ideas for
- F structure are the affinity diagram and the interrelationship digraph
Standardize
| (Brassard 1989).

FIGURE 5

Continued on page 16
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The two tools are used in the following way. The affinity diagram is used to group or cluster ideas. The ideas are writ-
ten on cards, one idea per card. Ideas that are similar in nature are clustered together. Each cluster is studied to identify
the key theme of the cluster. This theme becomes the “header” for the cluster. It is not uncommon for a group of 20-30
ideas to be grouped into five or six clusters. The headers for the clusters identify the key themes or dimensions in the
group of ideas. This structure is further studied for “cause and effect” using the interrelationship digraph.

The interrelationship digraph is constructed by placing the “headers” in a circle and using an arrow to show which
headers are linked to and “cause” the other headers to happen. There may be no links between some headers. Each
arrow can have only one head - - - two-headed arrows are not allowed.

After all the links have been identified, each header is labeled with the number of “In” arrows (effects) and “Out”
arrows (causes). The headers with the largest number of Out arrows are the key causal ideas (also called drivers).

Figure 6 shows the interrelationships
Figure 6: Reasons Why Statistical Thinking is Not Used Today digraph for “reasons why statistical
thinking is not used today” constructed
by the Statistical Thinking Group at the
3M Company (Hare, Hoerl and Snee,
1995). The nine headers were obtained
from an affinity diagram of a much
longer list of reasons.

A study of the In arrows and Out
arrows shows that there are two key
causal factors: “Fear of technical tools
and methods” and “people have compet-
ing priorities.” Each of these headers has
0 In arrows and 5 Out arrows. This
analysis indicates that these two issues
must be addressed if people in the orga-
nization evaluated are to make greater
use of statistical thinking.

After experiencing the use of the
affinity diagram and the interrelation-
ships digraph, one will not likely be
comfortable in the future discussing a
long list of ideas or items. There is
almost always some structure to be found that will provide insight and simplify the interpretation.

FIGURE 6

Education of Diverse Groups

Education and training is an important activity for statisticians. Indeed Hoerl et al (1993) indicated that effective train-
ing skills are critical to the survival of statisticians. It should be recognized that the participants in educational and train-
ing events have diverse backgrounds, perhaps even more so than ever before as the use of statistical thinking expands.
The participants have different experiences, different needs and different learning modes. Our educational and training
approaches should take these differences into account.

Behavioral scientists and educational researchers have found that people take in and process information in different
ways (Herrmann 1989, Markova 1991). People have different preferred learning styles. Many of these differences are
related to how we use the left and right sides of our brains.

Herrmann (1989) identified four learning styles. Some people learn by their feelings, hence the learning experience
must be personalized for them (nurses, teachers, sales persons). Some need facts to learn and enjoy analyzing, reading
texts and studying theories (lawyers, engineers). A third group need form or structure to learn (accountants, administra-
tors). They enjoy details, learn by testing theories and appreciate guided practice. The last group are future orientated,
think holistically and intuitively (CEQ’s, artists, entrepreneurs). They need opportunities to be creative and to transfer
knowledge into their field of study.

Much more could be said on this subject. It suffices to say that statisticians will be more effective if they recognize that
different people work and learn in different ways. Designing meetings, team endeavors, and educational and training
events that take these differences into account will make the work more effective and increase its impact. Further discus-
sion of educational approaches that take different learning patterns into account can be found in Hoerl and Snee (1995)
and Snee (1993).

Continued on page 17
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Table 3 - Links to Statistical Thinking LlnkS to StatIStICal Thlnklng
At first glance many of the skills and tools discussed in this article
Method/Tool may appear to be outside the field of statistics. Deeper analysis
Link reveals however that many of these approaches have links to statisti-
Affinity diagram Cluster analysis cal thinking. Some examples are summarized in Table 3.
Meeting design Process thinking The affinity diagram forms clusters of similar ideas, hence a link
Reduce variation to cluster analysis. Constructing an interrelationship digraph is a
Create alignment form of cause and effect modeling. Designing a meeting with a pur-
pose, outcomes and agenda uses process thinking to reduce varia-
Ideas Soft data tion and create alignment (agreement) on needed actions. Ideas can
Structure in ideas Modeling be thought of as soft data. Searching for structure in ideas is a form
Learning styles Variation of modeling. Finally, recognizing differences in learning styles is
Interrelationship digraph Cause and effect modeling | ynderstanding variation and designing events that compensate for

that variation. Many of these skills may be considered “low tech” but
are nonetheless effective. In the end our goal is to be effective.

So we have come full circle. We started out discussing nonstatistical skills and found that the skills discussed are in fact
linked to statistical thinking. The major difference being the absence of hard data. Much work is not centered around
hard data. Statisticians will have to deal with this reality if they are to expand and increase their impact.

My Message

My message is quite simple. In order to improve their performance, organizations are adopting new approaches to
management and operations. These new approaches are expanding the use of statistical thinking. New skills are needed
if statisticians are to take advantage of these opportunities. Statisticians must be able to deal with group dynamics, pro-
vide teams with problem solving methods, effectively plan and manage projects, analyze ideas as well as data, and effec-
tively work with and educate groups that have diverse backgrounds and learning styles.

My message is much easier to state than it is to implement. Personal learning and change is required. Change is always
difficult and painful. Someone once said that the only person who enjoys a change is a wet baby. Ignoring the opportuni-
ties presented by the new economic era we live in may result in even greater pain. We have to learn to work in a new
way. D
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Statistical Thinking Interactive Session
Results of Questionnaire

An interactive session on the topic of Statistical Thinking was presented at the 1996 Fall Technical Conference in
Scottsdale, Arizona. The session, presented by the Statistics Division tactical planning team to “Demonstrate the Broad
Effectiveness of Statistical Thinking”, begin with a brief discussion of the term Statistical Thinking and tips on applying
the concept at the strategic, managerial and operational levels. The audience was separated into teams and given one of
three case studies in which to review and propose a solution. Audience solutions were then shared as time permitted.
Finally, the responses from a panel of experts were discussed and distributed to the audience. (The panel of experts was
comprised of H. Hacquebord, L. Nelson and R. Snee.)

At the end of the session, the audience was asked to complete a questionnaire in order to assist the tactical planning
team in determining future training needs. Participants (N=67) were instructed to read and respond with a rating of 1
(low) to 7 (high) for each question. Results of the survey were as follows:

Statistical Thinking is:

1 - Not Beneficial 7 - Beneficial

Response

~NOoO O WN -

Additional information is:

1 - Not Useful 7 - Useful

Response

~NOoO 0T, WN -

| would attend additional seminars:
1 - Disagree 7 - Agree

Response

~NOoO O~ WN B

Count

*kkkk

*% *% *% *%

ONU1O O OO

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

BN

Count

*kkk
*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

oo~ pPpOOO

Fkkkkkkkkkkkkkkkkkhkkkkkkxkkk

N W

Count

*
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I would recommend a seminar to a colleague:

1 - Disagree 7 - Agree
Response Count
1 1 *
2 1 *
3 3 *k%
4 1 1 *kkkkkkkkkk
5 10 *kkkkkkkkk
6 26
7 15 *kkkkkkkkkkkkkk
Future Publications should be in form of:
1. Traditional “How to Series”
1 - Disagree 7 - Agree
Response Count
1 4 *kkk
2 6 kkkkkk
3 6 *kkkkk
4 9 *kkkkkkkk
5 13 *kkkkkkkkkkkk
6 15 *kkkkkkkkkkkkkk
7 1 4 kkkkkkkkkkkkkk
2. Kit which includes CD ROM, disk, Gold Memory Jogger
1 - Disagree 7 - Agree
Response Count
1 0
2 2 *%
3 3 *k%k
4 8 *kkkkkkk
5 15 *kkkkkkkkkkkkkk
6 19 kkkkkkkkkkkkkkkkkkk
7 20 *hkkkkkkkkkkkkkkkkkk
3. Internet Site
1 - Disagree 7 - Agree
Response Count
1 4 *kkk
2 7 *kkkkkk
3 4 *kkk
4 12 *kkkkkkkkkkk
5 8 *kkkkkkk
6 12 K*hkkkkkkkkkk
7 20 kkkkkkkkkkkkkkhkkkkk

Additional comments emphasized the importance of demonstrating real life situations in training material, and the
value of applying Statistical Thinking to day-to-day job responsibilities. Participants were interested in future publications
and seminars designed to coach and facilitate implementation of the concept, particularly at the strategic and managerial
levels. This included teaching materials which would be used in the educational and industrial systems. Other input
included publishing articles in business magazines, and using examples which demonstrated impact to the bottom line.

Based on the responses, there is a strong interest in future publications on this topic. The team plans to publish addi-
tional articles, incorporating suggestions from the questionnaire. A tutorial “kit” is planned for 1998.

The tactical planning team would like to thank the participants for completing the questionnaire. Any other comments
regarding this subject can be directed to either one of the team members.
G. Britz, L. Hare, R. Hoerl, D. Emerling, J. Shade
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1996 FTC Short
Course Summary

A total of 290 registered for the FTC
held in Scottsdale, Arizona on October
24-25, 1996. The two pre-conference
short courses presented on October
23rd were attended by 107 people; 72
took the Multivariate Control Charts
and Process Monitoring Course
offered by Douglas Montgomery and
George Runger and 35 took the
Statisticians as Change Agents Course
conducted by Robert Lynch.

These Division sponsored pre-con-
ference short courses are relatively
inexpensive, costing $150 with lunch
included, yet are presented by leading
professionals. Courses will again be
offered at next year’s FTC. D

AQC Meetings

The Statistics Division will be hold-
ing several meetings in conjunction
with the Annual Quality Congress. The
1997 Annual Quality Congress will be
held May 05-07 in Orlando, Florida.
Our Tactical Planning meeting will be
held Saturday, May 3rd in the after-
noon and Sunday, May 4th in the
morning, with some working groups
meeting on Sunday afternoon as need-
ed. The Council meeting will be held
on Sunday, May 4th in evening from
8:00 PM to 10:00 PM.

Our Annual Business meeting will
be on Monday, May 5th from 5:30 PM
to 7:30 PM. Refreshments will be pro-
vided at this meeting. You don't have
to stay the entire two hours. It's a
good chance to meet the officers and
committee chairs and get some good
food, too.

Other Division sponsored events
include the booth (in the Exhibit
Hall), the hospitality suite (inquire at
the booth or one of the above meet-
ings to find out where), the Division
session (Improving Measurement
Processes as well as Industrial
Processes), and the Division spon-
sored pre-conference short course
(Davis Balestracci presenting
“Statistical Thinking as a Conduit to
Quality Transformation in Health Care,
Service, and Management”).

We’re all hoping to see you in
Orlando—both old friends and new
faces! D

Division Council Meeting

The Statistics Division Council
meets formally twice per year - in the
Spring at the Annual Quality Congress,
and the Fall at the Fall Technical
Conference.

A council meeting was held in con-
junction with the Fall Technical
Conference in Scottsdale on October
23, 1996. This article briefly summa-
rizes the meeting. Anyone interested
the full minutes of the meeting may
obtain a copy by contacting Bob
Mitchell, Secretary. The meeting was
well attended by Council members
and other interested Division
members.

JL Madrigal reported that member-
ship was 9,882. Partial results of the
latest membership survey indicate that
even though our member satisfaction
rating is 98%, our members are asking
for more frequent and simpler case
studies and mini papers.

Don Williams reported that the
Division had a current cash balance of
$98,267.

The Statistics Division has been in
the mode of deficit spending for the
past several years. Declining member-
ship and increasing Newsletter costs
are causing concern that the Division
may not be able to meet its financial

obligations unless there is a dues
increase. A majority of polled Division
members support a dues increase of
$2 to $4 to continue funding our activ-
ities. Based on this feedback, the
Council approved a $2 dues increase.

Beth Propst announced that the
Division will hold several meetings in
conjunction with the Annual Quality
Congress. A Tactical Planning Meeting
will start at 12:00 p.m. on Saturday,
May 3 and continue on Sunday morn-
ing, May 4th until 12:00 p.m. The
council meeting will be held Sunday,
May 4 from 8:00 - 10:00 p.m. The
Annual Business Meeting will be
Monday, May 5 from 5:30 - 7:30 p.m.
All interested members are invited to
attend any of these meetings.

Mark Kiel demonstrated the web-
page to the Council. ASQC has volun-
teered to put the Statistics Division
homepage on its server. The STATS
www homepage will be html-linked
to the ASQC webpage.

Nick Martino recognized the excel-
lent response to requests in the
newsletter for CQE assistance in gen-
erating new questions for the CQE
exam. A note of thanks is elsewhere
in this newsletter. D

AQC Short Course
Statistical Thinking as a Conduit to
Quality Transformation in Health Care,
Service and Management

The short course will begin by dis-
cussing “Data Sanity: New Perspectives
for Statistics” setting the stage for the
remainder of the course which
emphasizes the simple, efficient,
planned collection of data through
statistical thinking. The need for data
as a basis for action is also stressed. A
“data inventory” series of questions is
introduced so that people can assess
the current state of their organization’s
data collections.

The second portion of the work-
shop, “Process-Oriented Thinking”,
introduces and expands upon the con-
cept that all work is a potentially
measurable process. The Six Sources
of Problems with a Process, a virtually
universal sequence for assessing and

improving work problems, is covered,
as well at introducing the cultural
thinking to look at processes, not
people.

The third portion of the course, “A
Perspective of Statistical Thinking and
Theory’, is extremely interactive, The
class works as teams on data sets that
have come across the instructor’s desk
in his consulting experience. At the
end of each exercise, the results are
thoroughly discussed and related to
previous material.

By attending this workshop, the
participants will be able to:

1. Expand their current aware-
ness of variation, becoming
process-oriented in regard to

Continued on page 21
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AQC SHORT COURSE

Continued from page 20

problem identification, becom-
ing chart-oriented in regard to
data collection and display,
and reacting appropriately in
response to variation.

2. Make routine data collections
more simple and efficient by
asking better questions.

3. Understand that projects are
necessary, but no sufficient for
organizational transformation,

4. Come to the realization that
whether or not people under-
stand statistics, they are
already using statistics, and
should be able to recognize
eight common statistical “traps
used in many data reports and
displays.

5. Utilize three simple techniques
(run charts control chart,
analysis of means) for

Instructor Biography

Davis Balestracci is a Statistical
Specialist for HealthSystem Minnesota.
He has a BS degree in chemical engi-
neering and an MS degree in statistics.

In his fifteen year career, Davis has
developed a special interest in effec-
tive statistical education for everyday
work and has given talks and semi-
nars on his unique approaches at the
local, national and international level.
From 1985-1991, he worked for 3M,
during which time he won two corpo-
rate quality awards and two process
technology awards for his innovative
uses of statistical methods. Since 1989,
his interests have evolved to adapting
the manufacturing model for quality
improvement to business management
and service industries. He has co-
authored a book, Quality
Improvement: Practical Applications
for Medical Group Practice, which is
published by the Center for Research
in Ambulatory Health Care

1997 Technical Session
Sponsored by

Statistics Division

Larry Haugh

The Statistics Division Session at the
Annual Quality Congress in Orlando will
be moderated by Mary Leitnaker, a profes-
sor of statistics at the University of
Tennessee, and a recent co-author of The
Power of Statistical Thinking: Improving
Industrial Processes (Addison-Wesley,
1996).

The two hour session is scheduled for
Tuesday, May 6, 1997 (3:30-5:30 PM) and
will incorporate discussion and case stud-
ies on improving measurement processes
as well as industrial processes. Wes
Anderson of Eli Lilly and Company and a
colleague from their company’s Clinton
analytical laboratory will describe the use
of statistical methods for improving mea-
surement processes and the results they
have achieved by this work. Anthony
Cooper of Six Sigma Associates and
Marjorie Green of Allied Signal will also
give presentations on the role of statistical
thinking in studying processes prior to
conducting designed experiments.
Examples of these studies and the resulting
benefits in the use of designed experi-
ments will be described.

diagnostic purposes. Administration (CRAHCA). D This sounds like a session you won't
want to miss! D
A S Q A Q C

CALL

May 46, 1998
Philadefphia Convenfion Center
Philadelphia, PA

FOR PAPERS

" The 1998 Technical Program Committee is seeking papers to be presented at the ASQC 52nd
Annual Quality Congress and Exposition (AQC). Papers must make a significant contribution to
the quality field. Previously published material will not be considered for presentation.

To request a Speaker Registration Form, please call or write ASQC and ask for item 80372.

AsaC

Education Services Department
611 E. Wisconsin Ave.

P.0. Box 3005

Milwaukee, W1 53201-3005
800-248-1946 or 414-272-8575

Your completed Speaker Registration Form must be received by the Education Services
Department af the above address no later than June 20, 1997. Faxes will not be accepted.

1998 Technical Program Committee Chair
Frederick 8. Hyland

3903 Glenshire Drive

Murrysville, PA 15668

412-327-3433
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Phone: (216) 473-2385
Fax: (216) 473-3190
bleau@qt.picker.com

Conf. on Applied Stat. - Program
Frank Alt

University of Maryland

College of Bus. & Management
College Park, MD 20742

Phone: (301) 405-2231

Membership Committee Chair
J.L. Madrigal

222TMCB Dept. of Statistics
Brigham Young University
Provo, UT 84602

Phone: (801) 378-7357

Fax: (801) 378-5722
madrigal@byu.edu

Education Committee Chair
Chris Ayers

Hamilton Beach/Proctor-Silex,Inc.
4421 Waterfront Drive

Glen Allen, VA 23060

Phone: (804) 527-7158

Fax: (804) 273-9825
cayers%hbps@mcimail.com

Examining Committee Chair
Bob Perry

Pillsbury Company

330 University Avenue S.E.
Minneapolis, MN 55414

Phone: (612) 330-8144

Fax: (612) 330-8294
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ASQC STATISTICS DIVISION

1995-1996

OFFICERS AND COMMITTEE CHAIRS

Awards Committee Chair
Lynne Hare

NIST

Bldg. 820, Rm. 353
Gaithersburg, MD 20899
Phone: (301) 975-2840

Fax: (301) 990-4127
hare@micf.nist.gov

Hunter Award Committee Chair

Steve Bailey

DuPont Engineering

Quality Management &
Technology Center

Nemours Building Room 6543

1007 Market Street

Wilmington, DE 19898

Phone: (302) 774-2375

Fax (302) 774-2458

baileys @ engg.dnet.dupont. com

Publications Committee Chair
Don Strickert

Frito-Lay, Inc.

P.O. Box 660634

Dallas, TX 75266-0634

Phone: (214) 334-4305

Fax: (214) 334-4444
don.strickert@frito-lay-
technology.sprint.com

How-To Editors

Walter Liggett

Statistical Eng. Div.

Computing & Applied Mathematics

Administration 101, Room 339

National Institute of Standards &
Technology

Gaithersburg, MD 20899

wliggett@cam.nist.gov

Bob Brill

Monsanto Company

Mail Zone T1B

800 N. Lindbergh Bivd.

St. Louis, MO 63167

Phone: (314) 694-1684

Fax: (314) 694-5466
rvbril@ccmail.monsanto.com

Glossary Editor

Jim Bossert

5650 Alliance Gateway
Fort Worth, TX 76178
Phone: (817) 490-7147

ASQC Briefings Editor
Rick Lewis

Acquisitions Coordinator
Open position

New Products Coordinator
Open position

Newsletter Committee Chair
and Newsletter Editor

Janice Shade

Nabisco

7 Sylvan Way

Parsippany, NJ 07054-0304
Phone: (201) 682-6236

Fax: (201) 682-6126
shadej@nabisco.com

Certification Committee Chair
Nick Martino

Novacor Chemicals, Inc.

31 Fuller Street

Leominister, MA 01453

Phone: (508) 534-2556

Fax: (508) 840-0112
martinnv@mail.novacor.com

Standards Committee Chair

Ed Schilling

Rochester Institute of Technology
Center for Qual. & Applied Stat.
Hugh L. Carey Building

98 Lomb Memorial Drive
Rochester, NY 14623-0887

Phone: (716) 475-6129
Fax: (716) 475-5959
cgscta@rit.edu

Bulletin Board Administrator
Mark Kiel

Acme Steel Company

13500 S. Perry Avenue
Riverdale, IL 60627-1182

markhk5409@aol.com

ASA Q&P Liaison

Joseph O. Voelkel

Rochester Institute of Technology
Center for Qual. & Applied Stat.
Hugh L. Carey Building

98 Lomb Memorial Drive
Rochester, NY 14623-0887
Phone: (716) 475-2231

Fax: (716) 475-5959
jgvcga@ritvax.isc.rit.

Bylaws Committee Chair
See Division Past Chair.

Nominating Committee Chair
See Division Past Chair.

Auditing Committee Chair
See Division Chair-Elect.

Strategic Planning Comm. Chair
See Division Chair - Elect
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The ASQC Statistics Division Newsletter
is published quarterly by the Statistics
Division of the American Society for
Quality Control.

All communications regarding this pub-
lication, EXCLUDING CHANGE OF
ADDRESS, should be addressed to:

Janice Shade, Editor

ASQC Statistics Division Newsletter
Nabisco, Inc.

7 Sylvan Way

P.O. Box 304

Parsippany, NJ 07054-0304

Phone: (201) 682-6236

Fax:  (201) 682-6126
shadej@nabisco.com

Other communications relating to the
Statistics Division of ASQC should be
addressed to:

Beth Propst

41 West 202 Whitney Rd.
St. Charles, IL 60175
Phone: (630) 443-8132
Fax: (630) 443-8213
alpropst@aol.com

Communications regarding change of
address should be sent to ASQC at:

American Society for Quality Control
P.O. Box 3005
Milwaukee, W1 53201-3005

This will change the address for all
publications you receive from ASQC
including the newsletter. You can also
handle this by phone (414) 272-8575 or
(800) 248-1946.

UPCOMING NEWSLETTER
DEADLINES

Issue Vol. No. Due Date

Summer’97 16 6  May 16, 1997
Fall '97 16 7  Aug. 15, 1997
Winter '98 16 8 Nov. 14, 1997

STATISTICS DIVISION

AMERICAN SOCIETY FOR Non-Profit Org.

QUALITY CONTROL
c/o Janice Shade

7 Sylvan Way

P.O. Box 304

Parsippany, NJ 07054-0304

U.S. Postage
PAID

Cedarburg, WI
Permit No. 199

@ Printed on Recycled Paper
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