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Pay It Forward

Mentorship helps bridge knowledge gaps

A POPULAR WAY of keeping in touch with friends these days is through the social
networking site Facebook. And, as a result of this “electronic voyeurism,” you often wind
up knowing more about people than you normally would.

An old high school friend’s “status” (a brief description of what that person is thinking
or doing) recently referred to an exhausting day spent in kaizen training at the manufac-
turing company he works for.

Excited by the reference to my own field, I started up a lively—and humorous—elec-
tronic exchange that included plenty of quality “shop talk.”

Finally, one of his colleagues who had been following our conversation chimed in:
“What the heck are you two talking about?”

If you are receiving and reading QP, you are—at the very least—already familiar with
the fundamentals of quality. But, like my friend’s colleague, many of your peers and
coworkers may not be, or they still have a lot to learn. This issue of QP is devoted to the
basic tools of quality. Beginning on p. 18, “Building From the Basics” is a perfect refer-
ence for those new to the profession, but it also serves another purpose: a means for the
more experienced to help others nail down the basics. Consider passing this issue on.

The nation’s workforce faces a “brain drain” of drastic proportions as baby boomers
filter out of the workforce and millennials stream in. This changing of the guard requires
knowledge transfer, and one highly effective way of doing that is mentorship.

Via ASQ’s mentor network, less-experienced members benefit from the experience of
ASQ fellows, who can provide education and career advice. To join or to learn more, visit
WWW.asq.org/members/communities/mentoring.

ASQ’s Each One Reach One program rewards members for recruiting new members.
To find out more, visit www.asq.org/members/eoro.

Finally, all QP articles are archived at www.qualityprogress.com, including the bi-

monthly Back to Basics columns—a great place to begin a quality education.

We want to hear from you: Last month, QP launched a new, occasional column,
Perspectives, in which current events are discussed in terms of quality. (The second
installment on maintaining quality in troubled times begins on p. 8.) If you have a quality
perspective to offer on a current event or situation, e-mail me at editor@asq.org.

Every profession is feeling the economy’s cruel pinch, and quality is not immune. QP is
looking for personal accounts of how quality and your job or department have suffered in
recent months. Do you have advice for others on surviving economic hardship? E-mail me

your stories, and help us show others who may be struggling that they’re not alone.

Seiche Sanders
Editor
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Credit where it's due

The response to the question
from Sam Bass in Expert An-
swers (Nov. 2008, p. 12) may
be academically and politically

INBOX

transformation: From educa-
tion to energy and power to
healthcare to infrastructure

~ to government agencies, we

/- Felgenbaum awaroe .,1' see what Juran described as

National Medal (of

correct, but it misses the point.
What Bass describes is a viola-
tion of the ASQ code of ethics,
Article 7: Assure that credit for
the work of others is given to
those to whom it is due.

| have experienced this situation myself.
If it is not appropriate for Bass to seek
employment with an organization that
promotes ethical practices, he can take
other actions. | would suggest he continue
to provide solutions but make it more
formal, such as documenting his periodic
or on-demand reports. That way, his value
is recorded and organization members can
still use the information to advance the
organization.

Also, because I have been described as
a type A person, | feel the pings from the
statement made by Bass. Does he believe
type A people are bad and type B people
are good? | don't think personality type
should be an issue.

What Bass is experiencing is rampant
across most businesses. If not contained,
idea people will disappear into their own
world at the cost of humanity’s well-being
and advancement.

J.P.Russell
Gulf Breeze, FL

Commander-in-chief concerns
We at the Joseph M. Juran Center are

very supportive of ASQ President Roberto
Saco’s vision for the new president of the
United States (“To the New U.S. President,”
Oct. 2008, p. 8). We certainly see major
segments of our society ripe for a quality

EREA I S “islands of excellence in a sea
. of mediocrity.” Saco’s vision is

synchronous with Juran’s vi-

While all of our our execu-
tive advisory board members
care about all of these things, we believe
it useful to cite some specifics about their
various passions:

e Bob Galvin, chairman emeritus of Mo-
torola, recently authored a book titled
Perfect Power, in which he calls for a
quality revolution in the power industry
fueled by a demanding standard of nine
sigma.

e The honorable Paul O'Neill, former
secretary of the treasury, believes the
pursuit of perfect patient safety and
the theoretical limit in all of healthcare
can save approximately 50% of the
$1.5 trillion healthcare bill of the United
States—enough savings to balance the
federal budget and provide healthcare
for every uninsured American.

¢ Bill Watkins, CEO of Seagate Technolo-
gies, along with other leaders in Silicon
Valley, believe the new technology
start-ups can and should be led toward
perfect quality in the very early stages.
The table is set for the next U.S. presi-

dent, as Saco suggests. What is needed

now is an inspired vision, massive re-
education and leaders by the thousands.

James F. Buckman

On behalf of the Joseph M. Juran Center
Carlson School of Management
University of Minnesota

Minneapolis

sion for a “Century of Quality.”
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Adapting to Troubled Times

Versatility is key if quality is to come to the forefront

IF, AS SOPHOCLES said, “There is no
success without hardship,” then the cur-
rent economic environment is a perfect
opportunity for those in the quality field
to lead the drive to success. As we react
to the disheartening daily news from Wall
Street and other financial capitals around
the world, we need to ask ourselves: How
can quality help? How can it position
companies for success? What should the
role of quality be in these times?

Quality personnel should recognize the
economic climate as an opportunity to
demonstrate the impact quality can have.
But it’s up to quality and Six Sigma leaders
to adapt their skill sets, techniques, tools
and leadership styles to help their compa-
nies navigate the troubled waters.

This will demonstrate to the organiza-
tion’s senior management that their quality
teams are nimble and quick to react to a
rapidly changing economic environment.
It will show that these members of the
workforce can support the bottom line by
delivering hard savings.

There are several practical tips to help
you do just that. While you may be doing
many of these tasks already, we hope
these 12 points serve as a reminder of
other actions that may be helpful to you.

We have grouped our recommenda-
tions into three categories: immediate,
near term and long term, or strategic. Im-
mediate activities are tasks that can add
value within the next 30 days; near-term
activities are those tasks that can help you
in the 30-day to six-month window; and
long-term activities are those that require
a window of six to 18 months.

In every case, leveraging internal
company relationship networks and a
deep understanding of where all current

improvement projects stand will not only
help you better prioritize, but will also
allow you to enhance the quality team’s

credibility exponentially.

Immediate actions

1. Identify the gaps. Connect with the
finance department to understand the
size of the company’s profit-and-loss
gap. Get the numbers for the entire orga-
nization and for each functional area.

2. Focus on the numbers. Shift your
team’s focus from projects centered on
metrics improvement to cost of poor
quality (COPQ) reduction. Accelerate
projects that deliver hard dollars vs.
those that drive productivity improve-
ment or cost avoidance. Communicate
to leadership any potential projects
that would have an immediate revenue
or COPQ impact. Prepare a list of your
top 10 project opportunities for senior
leadership approval and highlight those
with “quick hit” opportunities.

3. Use lean and kaizen. Reach out to
the functional areas tasked with the
largest dollar reduction targets and of-
fer to help via brainstorming sessions.
This can be accomplished through kaz-
zen events or by offering quick failure
mode effects analysis (FMEA) sessions
for any process modification oppor-
tunities that have already surfaced.
Approach transaction-heavy depart-
ments tasked with headcount reduction
with a proposal to run lean capacity
analyses to help them identify areas of
opportunity. Then deploy other lean
tools, such as value stream mapping, to
determine the size of the opportunity
for each target process, while removing
waste. This is a perfect time to organize

lean or kaizen events that could help
implement rapid change. This may also
require you to lead a few refresher ses-
sions on lean tools.

4. Be proactive. Pitch bold ideas—for
example, outsourcing or off-shoring—
that will yield savings in the next six to
12 months and offer to get the analysis
under way immediately. This will allow
you to leverage your financial analysis
skills, as well as tools such as FMEA, in
support of initiatives that may be new
to your company. Table 1 provides a
sample of proposed sigma tools in sup-
port of reengineering efforts that may

apply to certain functional areas.

Near-term thinking

5. Stay customer focused. This is not
the time to impact the quality of your
firm’s products and services negatively
just because the attention is on cutting
costs. Reach out to your customers and
see how you can help them. They are
also feeling the pain of the economy:.

6. Communicate. Continue to share and
elevate any dashboard or scorecard
data related to process performance
or voice of the customer feedback that
may be monitored and managed by
a quality project management office.
Often, hard times and budget cuts be-
come excuses for reducing quality per-
formance targets. Make sure everyone
knows the quality of your products and
services is more important than ever.

7. Stay on course. Keep pushing your
ongoing quality deployment program.
Be flexible and adjust your plan, but do
not put the program on hold. Document
all the actions you are taking in the
short term to ensure sustainability.

QP ¢ www.qualityprogress.com



Proposed sigma tools in support of reengineering / st

Traditional reengineering levers
Suggested sigma tools

Operations
Customer service
Technology

Location/task driven wage arbitrage (offshore, outsource)
FMEA*, process maps, hypothetical testing, value stream maps

Center of excellence (like-functions grouping)

Hypothetical testing, process maps, capacity analysis, voice of the

customer
Span-of-control optimization

Capacity analysis, benchmarking

Process improvement

Process maps, value stream maps, kaizen, voice of the customer

Quick cost containment (travel, consulting costs, etc.)

FMEA, financial analysis

* Failure mode effects analysis

HR and training

Relationship management

and sales
Product management

Building services
Communications

Proposed degree of applicability by functional area O -0

Low High

8. Keep training on the radar. This is
a double-edged sword. If leadership is
committed to maintaining staff during
the downturn, use this time to complete
any required training. If times require
you to minimize training and travel, use
your quality staff to assist in coaching
more projects that will deliver results.

Long-term strategy

9. Get close to senior management.
Help senior management connect the
dots by linking any cost savings your
Six Sigma projects may yield to an op-
portunity for reinvestment in the busi-
ness (R&D, marketing and technology).

10.Hold people accountable. Partner
with the finance team to flesh out timing
of savings availability and hold project
teams accountable for delivering the
benefits. For example, at one Fortune
100 company, a senior executive in each
functional area was accountable for the
results of Six Sigma and other business
transformation projects.

11.Establish targets. Take advantage
of the economic environment to pitch
the concept of setting dollar targets at
the company, department and project
levels, or propose dollar and metric tar-
gets for 2009 to support your process
excellence initiative. Make sure to get
your CFO’s buy-in first.

12.Be strategic. Use this time to evaluate
your strategic market position and com-
petition. Establish partnerships with
the corporate strategy function. Align
process metrics with strategy maps.

Stay in the foreground
We face challenging economic times. But
this also presents an excellent opportunity
for quality practitioners to shine and dem-
onstrate that their technical, leadership and
change management skills are up to the
challenge and can quickly adapt to any situ-
ation to support stakeholder expectations.
Companies will also benefit from taking
advantage of the expertise that resides in
their quality groups. By quickly redeploy-

ing these skills, they can create opportu-
nities to free up funds for reinvestment
when their competitors may be retreating.
This will ensure that quality remains at the
forefront of the effort to help maintain or
increase customer loyalty.

The quality function must not migrate
to the background as a result of the
economic downturn. And it won't, as long
as you can demonstrate the value you can
deliver to the bottom line and top line
growth of the company. ©F

MICHAEL D. NICHOLS is the chairman
of the board of ASQ and president

of Nichols Quality Associates in
Greensboro, NC. He is a fellow and
past-president of ASQ, and is an
ASQ-certified quality engineer, quality
manager and quality auditor.

KARIM HOURY s vice president and
head of business reengineering and
quality at the Depository Trust and
Clearing Corp. in New York, NY. He
earned master's degrees in interna-
tional trade and business from the
Université de Paris-Dauphine in Paris
~ and in business administration from
New York University.
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Q: My company is looking for ways to
measure customer satisfaction. We would
like to use a system that includes a bar
chart in some way. How should we ap-
proach this?
Mary Abraham
Tools Inc.
Sussex, Wi

A: Customer satisfaction can be measured
in many ways, most of which can incorpo-
rate a bar chart, or Pareto chart. I'll outline
the benefits here, but you also can find re-
sources to help you on the ASQ website or
in "Building From the Basics,” which begins
on p. 18 of this issue.

Designing a measurement and data
collection system for customer satisfac-
tion can be difficult. Your customers will
likely have many touch points with your
company where they may experience satis-
faction or dissatisfaction (sometimes called
moments of truth).

Product use, delivery of service, calls
to a customer service center, billing or
using your company’s website are just a
few of the ways a customer can interact
with your company. Multiple products or
multiple service offerings also complicate
the design of your data collection efforts.
Because customers’ opinions about your
products and services can change over
time, satisfaction measures should be
conducted on a regular or even continuing
basis.

Direct measures of customer satisfac-
tion include interviews, focus groups and
surveys. Indirect measures of customer
satisfaction and dissatisfaction can include
the number of referrals and recommenda-
tions made by customers, market share,
sales, repeat sales and customer retention.

The number of complaints and compli-
ments received, warrantee claims and
product returns will also reflect customer
satisfaction. Data from these measures can
be segmented, summarized and plotted on
a bar chart.

Some companies can make use of
customer satisfaction data provided by ex-
ternal organizations, such as the American
Customer Satisfaction Index (www.theacsi.
org) or JD Power (www.jdpower.com). This
data can easily be trended and summarized
in a bar chart. Companies that take mea-
surement seriously use multiple methods
for tracking customer satisfaction trends.
Some companies have even created their
own customer satisfaction indexes using
multiple measures.

Before you get started, make sure your
executive management team is committed
to reviewing the data on a regular basis
and implementing any needed changes
based on the results of your measures. It
would be a waste of your customers’ time
and your company'’s resources to collect
this information and just summarize it in a
report or PowerPoint presentation.

Ken Cogan
Sr. manager, performance management
Columbia, MD

REFERENCE
1. "Pareto Chart,” www.asq.org/learn-about-quality/cause-
analysis-tools/overview/pareto.html.

FOR MORE INFORMATION

Hayes, Bob E., “The True Test of Loyalty,” Quality Progress,
Vol. 41, No. 6, pp. 20-26.

Westcott, Russ, “Your Customers Are Talking, But Are You
Listening?” Quality Progress, Vol. 39, No. 2, pp. 22-27.

Q: I would like to know the difference
between a 95% confidence interval and
2-sigma value for any parameter. | often
come across these terms in situations
where both are expressed as percentages.

But, at the same time, they have their own
meanings.
Subrata Chakrabarti
Indian Space Research Organization
Trivandrum, India

A: Most of us are familiar with the bell-
shaped normal distribution curve. If we
know the mean and the standard devia-
tion of the process, then we can calculate
various probabilities associated with the
distribution.

For example, we can compare the pro-
cess distribution to the specifications and
estimate the percentage of the output that
is defective. By estimating the annual cost
of the defects generated by this process,
we can go one step further and compare it
to a more expensive process that produces
fewer defects.

For example, suppose a wholesaler has
a contract with a beverage maker. The
wholesaler wants a 12-ounce energy drink.
The contract requires that 99% of the cans
contain at least 11.9 ounces. The contract
also requires the average fill to be greater
than or equal to 12 ounces, with 95%
confidence.

The beverage maker does not have a
statistician, so it is not sure if it is in com-
pliance. The company asks for help, and
we tell them to collect a random sample
of 20 cans and measure the fill level. The
company gets the following results, which
are illustrated in Figure 1:

X=12.117; 0= 0.0607

First, we check to see if 99% of the
population is greater than 11.9 ounces. We
use a normal probability table to look up
the value of the “Z score” associated with
having 1% of the distribution in the tail, and
apply the Z score to this equation:

X-Z (o) =12.117 - 2.33(0.0607) = 11.97 0z.
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The calculated statistic is greater than
11.9 ounces, so the first requirement has
been met. Then, we look at the second
requirement. We know the mean of the
sample (because we calculated it), and it is
greater than the 12-ounce requirement. But
are we confident in the result? We don’t
know the mean of the population. Perhaps
we got lucky with the sample. How much
sampling error is present?

We can create a confidence interval to
account for the sampling error by using the
equation:

X + 2%
\n

Where X is the sample average, Zo./2 is
the Z score from a normal probability table,
with a/2 probability, oy is the sample stan-
dard deviation and n is the sample size

We will use o = 0.10, because a/2 will
give us 5% error in each tail, and we are
really only concerned about the lower tail.
Plugging in the values, we get:

12,117 +1:6450.0607) _ 45 595,12 139)
V20

Because the lower boundary of the
confidence interval is greater than 12, we
can be at least 95% confident the average
fill level meets the second contract require-
ment.

What does the confidence interval re-
ally mean? The lower and upper bounds
of the confidence interval give us a range
that is likely to contain the true population
mean. We will never know the true popula-
tion mean unless we measure the entire
population.

But we can take a relatively small
random sample, calculate the confidence
interval and infer from the associated level
of confidence that the population mean is
somewhere between the lower and upper

Energy drink data / rcure 1

99% of the
population is greater
than 11.97 ounces

12.1

Random sample filling data:
Mean = 12.117 ounces
Standard deviation = 0.0607
Number of cans = 20

Ounces

bounds of the interval. We could be wrong,
and we will never know the truth unless
we measure the entire population.

The equation for the confidence interval
allows us to change the confidence level
by inserting a different value for «. The
confidence is simply (1 - a) x 100, so if
o = 0.05, then the confidence level is (1 -
0.05) x 100 = 95%. Use /2 for two-sided
confidence intervals and o for one-sided
confidence intervals.

One more important point: The width of
the confidence interval is a function of two
things—the alpha (which is dictated by the
desired confidence level) and the sample
size. Therefore, the higher the confidence
level, the wider the confidence interval.
Since n is in the denominator, the bigger
the sample size, the tighter the confidence
interval.

Andy Barnett

Principal consultant, Master Black Belt
Quintiles Consulting

Houston

FOR MORE INFORMATION

Breyfogle IIl, Forrest, Implementing Six Sigma, second edi-
tion, John Wiley & Sons, 2003.

Meeker, William Q., Gerald J. Hahn and Necip Doganaksoy,
“Planning Life Tests for Reliability Demonstration,” Quality
Progress, Vol. 37, No. 8, pp. 80-82.

Standard question
Q: My organization is planning to be certified
to ISO 9001:2000 in February 2009. Are we
going to need to implement ISO 9001:2008 in-
Stead? If we don't need to, should we anyway?
Bapuraj A.N.
Electronia Ltd.
Al Khobar, Saudi Arabia

A:Two basic points: First, the changes to
ISO 9001 with the 2008 standard will be
relatively minor and are not intended to
add new requirements. Second, if a system
meets the 2000 version, it should have no
problem meeting 2008.
Certainly my advice is to get the 2008
version as soon as possible and confirm
the system meets it. If the question relates
to a certification audit in February, | would
think it should be to the 2008 version. The
best thing to do is contact the registrar and
have a conversation about this.
Jack West
Management consultant
The Woodlands, TX

FOR MORE INFORMATION

Hunt, Lorri, “Energize Your QMS,” Quality Progress, Vol. 41,
No. 10, pp. 20-25.

West, Jack, “What's Really Important,” Quality Progress, Vol.
41, No. 10, pp. 67-69.
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KEEPINGCURRE

AUTOMOTIVE QUALITY

The Big Three: Will a Bailout Be Enough?

Perceptions and high costs, not poor quality, led to U.S. automakers’ woes

It's not that General Motors, Ford and Chrysler are building subpar
cars. The quality is there, but so are the higher costs to produce
vehicles that some foreign manufacturers don't face, as well as
ongoing perceptions among consumers that the quality of U.S.-built
vehicles lags behind foreign competitors’ products.

Those reasons led the Big Three to near bankruptcy, prompting
them to spend the last few months trying to convince Congress
they need a multibillion dollar bailout to survive.

“There are soft spots in the U.S. auto industry, but quality isn’t
one of them,” said John Casey, the head of ASQ’s Automotive Divi-
sion and the director of supply chain improvement at the Whitehall
Group in Troy, M. “Perception of quality, too, is so real.”

In the early to mid-1980s, consumers perceived—and rightly so—

that Japanese manufacturers were building superior cars, Casey said.

For instance, Japanese automakers were producing vehicles with 1.5
defects per car, while U.S. automakers had three defects per car.

Toyota was making its initial splash of success with high-quality,
affordable cars, while domestic manufacturers’ sales and produc-
tion took a beating. Since the early 1990s, the gap between foreign
and domestic products has been closed “on the backs of quality
people and the quality movement,” Casey said.

“Today, while the standards are higher and tolerance for defects
is more strict, the gap between the Japanese and domestic auto-
makers is real, but insignificant,” Casey said, noting that Japanese

manufacturers are at 0.9 defects per car and U.S. automakers are
at 0.95. “The gap is nowhere near where it once was.”

“It's the perception of quality (that) is massive,” said Casey,
who spent 20-plus years as the director of supplier quality at GM's
North American headquarters in Detroit. “The Japanese have taught
us that quality is an

absolute.” Quality has got to be the engine
In addition to this of continuous improvement.

ongoing perception Toyota is the best I've seen in

problem, there are terms of ‘T’m here for quality.

significant disparitiesin Ve have to give it to our custom-
the costs of doing busi- €S €very day.

ness between domestic

and foreign manufacturers, including:

e Federal income taxes: General Motors paid $37.16 billion in
2007, and Toyota paid $7.61 billion.

e CEO compensation: Ford’s Allan Mulally received $21.7 million in
2007, and Toyota's Katsuaki Watanabe was paid $900,000 in 2005."

e Employee wages and benefits: The average hourly wage and
benefits for Big Three workers is $72.21. Toyota and Honda’s
employees average $48 in hourly wage and benefits.?

e Labor groups: Union contracts and pensions boost the cost of
each American-made vehicle by an estimated $2,300 per vehicle.?
As auto sales have plummeted from an average of 17 million a

year in the past nine years to 10.5 million this year, foreign manu-

facturers have benefited from less overhead to weather the storm.

For instance, U.S. automakers are stuck with more factories and

workers than they need at this time of sagging sales.

“They're caught in a situation where they have not yet learned
how to make money on small cars,” said Kim Korth, president of
IRN Inc., an automotive consulting firm.*

Part of early government bailout packages included restructuring
plans for the Big Three to shift toward more fuel-efficient vehicles.
This would include plant closings, vehicle brands being eliminated
and smaller dealerships closing.

Still, quality must remain a central focus for automakers during
this period of transition, Casey said.

“Toyota has created an unstoppable, unbelieveable culture of
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quality—that everybody is responsible for quality every single day.
Quality has got to be the engine of continuous improvement,”
Casey said. “Toyota is the best I've ever seen in terms of ‘I'm here
for quality. We have to give it to our customers every day.’ The
domestic [automakers] don't have that,” he said.

But it's not just the Big Three that must bring quality to the
forefront.

“It's a message to us all,” Casey said. “You must, must, must
focus on quality. This applies to all of us—even the people making
popcorn machines. Act with a passion and a sense of urgency. If
you need help—get it. Don't wait.”

—NMark Edmund, associate editor

REFERENCES AND NOTE

1. Procon.org, http://bigthreeauto.procon.org.

2. Ibid.

3. Jerry Zremski, “Big 3 Can Point to Better Vehicles as They Take Their Plea to Congress,”
Buffalo News, Dec. 5, 2008, www.buffalonews.com/nationalworld/national/story/512918.
html.

4. 1bid.

Quality News Today articles were also used to compile to this report.

ASQ
ASQ SIGNS PACT WITH
BUSINESS GROUP IN INDIA

Making another inroad to promote quality and business excellence
outside the United States, ASQ has formed a pact with a large as-
sociation of businesses in India.

The agreement with the Federation of Indian Chambers of Com-
merce and Industry (FICCI), signed in late November, allows ASQ to
participate in India’s local quality movement and disseminate ASQ’s
body of knowledge.

FICCI's membership includes more than 1,500 corporations and
more than 500 chambers of commerce and business associations.

In 2007, ASQ established an office in New Delhi to offer training
and certification to quality professionals. ASQ also operates an of-
fice in China, and the organization is taking further steps to expand
offerings in Brazil, Mexico and South Korea in the coming years.

“This agreement opens many doors for both ASQ and senior-
level executives in India,” said Roberto Saco, ASQ's president.
“Bringing ASQ's body of knowledge to India will assist Indian cor-
porations, executives and quality professionals in producing quality
goods and services, which is good for both India and the many mul-
tinational corporations that do business there.”

For more information about ASQ'’s activities in India, visit www.
asq.org/global/countries/india.html.

Who's Who In

NAME: Amar Raja Thiraviam.
RESIDENCE: Daytona Beach, FL.

EDUCATION: Master's degree in industrial engineering
from University of Central Florida (UCF) in Orlando. He is
pursuing a doctorate in reliability engineering at UCF.

INTRODUCTION TO QUALITY: Statistics and reliability
engineering courses taught by Linda Malone at UCF.

CURRENT JOB: Reliability engineer at
Teledyne-Ocean Design Inc., a manufacturer
of subsea electrical and fiber optic intercon-
nect systems.

ASQ ACTIVITIES: He has worked on several
Community Good Works Six Sigma projects
through Section 1509 and participated in

several certified reliability engineer and
certified Six Sigma Black Belt exam review workshops. He
has also presented at many ASQ conferences.

OTHER ACTIVITIES/ACHIEVEMENTS: Research awards at
UCF in 2003-2004; Future Leaders of Manufacturing Award
from the Society of Manufacturing Engineers; and
Presidential Doctoral Fellow at UCF.

PUBLISHED WORKS: At different conferences, he has
presented papers on topics such as aesthetic engineering
and quality improvement of complex systems.

RECENT HONORS: ASQ Freund Scholar in 2008.

FAVORITE WAYS TO RELAX: Traveling, watching and play-
ing cricket, and listening to music.

QUALITY QUOTE: Even the greatest minds, such as Ein-
stein, have struggled in explaining the mystery of time. Reli-
ability engineers continue to unravel this mystery of time by
ensuring quality over time.
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ASQ

ASQ PRESIDENT-ELECT, BOARD
CANDIDATES NAMED

E. David Spong has been identified as the BaldrigeCoach, Massachusetts.
candidate for ASQ president-elect for the Other candidates announced are:
2009-2010 membership year by the board e Chairman: Roberto M. Saco, owner and
of directors. principal, Aporia Advisors, Florida.

Spong will become the 61st president ¢ President: Peter L. Andres, quality engi-
of ASQ following next year's elections, as- neer of integration, simulation and testing
suming another candidate doesn't enter the for Boeing Integrated Defense Systems,
election through petition. California.

Spong, now a consultant, is the retired e Treasurer: Jim Rooney, director, quality
president of aerospace support for Boeing and lean Six Sigma Services, ABS Consult-
Integrated Defense Systems in Missouri. ing, Tennessee.

Other candidates announced for the The results of the election will be an-
board of directors are: nounced in May during ASQ’s annual busi-
¢ Director: Lloyd Barker, director of corpo- ness meeting, which will be held in conjunc-

rate quality, Alcoa Inc., New York. tion with the World Conference on Quality
e Director: Kay Kendall, principal, and Improvement in Minneapolis.

NEW SCHOLARSHIP The Health-
care Division will award one annual
$2,000 scholarship in honor of Florence
Nightingale, who is widely recognized
as the initiator of nursing as a profes-
sion. The scholarship recipient will be
announced at the Quality Institute for
Healthcare, May 18-20, in Minneapolis.
For more information, visit www.asq.
org/health/scholarship/index.html.

ASQNEWS

LEARNING ABOUT LOYALTY A survey is being con-
ducted to learn how ASQ sections can improve the
ASQ experience for members. Input from the survey
will help leaders make decisions on future products
and services. Those who complete the survey can
enter a drawing to win one of four registrations to
this year's ASQ World Conference on Quality and
Improvement. Take the survey at www.asg.org/mr/
09-sect-sat.html until Jan. 30.

Mr. Pareto Head  BY MIKE CROSSEN

Det Norske Veritas

Healthcare Inc. (DNV)

has been granted Medicare-deeming
authority by the Department of Health
and Human Services. DNV becomes
the first approved national Medicare
accrediting body whose accreditation
process incorporates an ISO 9001 plat-
form. ASQ had endorsed the concept
that independent bodies that incorpo-
rate recognized quality management
systems should be permitted to have a
role in the Medicare accrediting process
... ASQ may petition to be involved

in providing input to the Centers for
Disease Control and Prevention’s CDC
Working Group on Processes to Prevent
Hospital Infections. ASQ would be

able to provide council members with
information on where quality may be
beneficial.

Capitol Q is a regular Keeping Current
feature that highlights ASQ’s advocacy
efforts with government leaders.More
information about ASQ'’s legislative
activity and other issues and activities
can be found at ASQ’s Advocacy Room
at www.asq.org/advocacy/index.htmi.

Benator, it sounds ike the Big

Three exeCurives decided +o

drive to Wastingon, D.C.. in
tiveir i hvbrid vehicles,

That's greac.
Bt why aren't theay hera?

Tve bdn infFormed that they
had car troubde.
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3 ACHIEVE BALDRIGE AWARD Q-P \

Three organizations have been named recipients of the 2008 Malcolm ON PAPE R
Baldrige National Quality Award. They are:

Poudre Valley Health System, Fort Collins, CO, in the healthcare cat-
egory. The private not-for-profit healthcare organization serves residents of QUICK POLL RESULTS
northern Colorado, western Nebraska and southern Wyoming.

Iredell-Statesville Schools, Statesville, NC, in the education category.
This K-12 public school system, located in southwestern North Carolina,
includes 19 elementary schools, seven middle schools, five high schools, two
alternative/at-risk schools and two early colleges.

Cargill Corn Milling (CCM), Wayzata, MN, in Could quality methods and principles have
the manufacturing category. CCM employs 2,321 prevented the current financial crisis?

people and operates nine manufacturing facilities o Yes 71.2% IS

in eight states. e NO 28.7% N
Baldrige examiners selected these three :

recipients after receiving and judging 85 applica-
tions this year and conducting site visits for 13

Each month at www.qualityprogress.com, visitors
can take a short, informal survey, and we post the re-
sults. Here are the numbers from a recent Quick Poll:

Visit www.qualityprogress.com to answer the most
recent Quick Poll question posted:

applicants.
The Baldrige program is managed by the

National Institute of Standards and Technology, an “Which of the seven basic tools of quality do you
agency of the U.S. Commerce Department, with consider the most important?”
sponsorship and administrative support from ASQ. e Cause-and-effect e Histograms
The awards will be presented during a Washing- diagrams o Pareto analysis

ton, D.C., ceremony early this year. e Control charts o Scatter plots

For more information about the award and this year’s recipients, visit o Check sheets « Stratification

www.nist.gov/public_affairs/releases/2008baldrigerecipients.htm. Watch for
profiles of each award recipient in future issues of QP.

SHORT THE INTERNATIONAL SOCIETY OF

AUTOMATION
THE AMERICAN NATIONAL STAN-
DARDS INSTITUTE

CANADA'S NATIONAL QUALITY IN-
ENGINEERS WEEK STITIUTE
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do your job better



QUAL'TY CO NTROL is about models, methods,

measuring and managing. It’s about uncovering a problem
and finding the solution. It’s about using the right tech-
niques at the right time to make things better.

One of the forefathers of quality, Kaoru Ishikawa,
knew how to make things better. He taught quality and
promoted it in Japan for decades. He believed that 95% of
a company’s problems could be solved by a select number
of quality tools.

The powerful collection of tools that Ishikawa had in
mind is referred to by different names: “the old seven,”
“the first seven” or “the basic seven.” Whatever you call
them, it’s imperative to know them all—inside and out—if
you are to succeed as a quality professional.

We asked seven of QP’s frequent contributors to each
cover one of the tools in about 500 words. Their respec-
tive explanations (presented here in no particular order)
get to the heart of these tools. True, they could have writ-
ten much, much more, but these illuminating snapshots
give you the basics you need to understand—or explain to
others—how these tools are used.

Chances are, as a quality practitioner, you're famil-
iar with most of the seven. If you feel the need to brush
up more on one or two, however, there are additional
resources listed at the end of each article. QP’s website
(www.qualityprogress.com) offers articles on the basic
tools, and ASQ’s website is stocked with publications
(www.asq.org/books-and-publications.html) and other
resources to help you learn about quality.

Each of these seven tools is indispensable and can
make a difference in the way you work. As the American
psychologist Abraham Maslow noted, “If the only tool you
have is a hammer, everything starts to look like a nail.”

QUALITY TOOLS

Histograms p. 20
Control charts p.21
Pareto analysis p. 22

Cause and effect
diagrams p. 24
Check sheets p. 26
Scatter plots p. 27

Stratification p. 28
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'Histograms

Statistics and data analysis procedures can be divided
into two general categories: quantitative techniques
and graphical techniques.

Quantitative techniques are statistical procedures

istogram example / ricure+

Worksheet example

The Bulldogs bowling team wants to improve its standing in the league. Team members
decided to study their scores for the past month. The 55 bowling scores are:

103 107 111 115 115 118 119 121 122 124 124
125 126 127 127 129 134 135 137 138 139 141
142 144 145 146 147 148 148 149 150 151 152
153 153 154 155 155 155 156 157 159 160 161
163 163 165 165 167 170 172 176 177 183 198

Using the table on the histogram worksheet, they estimate B (the number of bars)
to be seven. The highest score was 198, and the lowest was 103, so the range of
values is:

R = largest — smallest
R=198-103 =95
The width of each bar is:

W=R=+B
W=95+7=13.6

The bowling scores have no decimal places, so the bar width must not have
decimal places. They round 13.6 up to 14. Because 14 is an awkward number to
work with, they decide to adjust W to 15. Choosing 100 to be the lower edge of the
first bar, the lower edges of the other bars are

100 + 15 =115
115 + 15 = 130, and so on

The histogram they Bowling histogram
drew seems to indicate a 20+

double-peaked, or bimodal,
distribution: a group of
players who score in the

low 100s and another

more talented group that
scores in the mid-100s.

To improve the team’s
standing, members can try
to improve everyone's score,
which would shift the entire
histogram to the right. Or, 0
they could focus their efforts

on improving the poorer 100 115 130 145 160 175 190
players, which would narrow Score

the distribution, making the

team as a whole more consistent.

Source: Nancy R. Tague, The Quality Toolbox, second edition, ASQ Quality Press, 2005.

154

104

Number of players
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that yield numeric or tabular output. Examples of
quantitative techniques include hypothesis testing,
analysis of variance, point estimation, confidence in-
tervals and least-squares regression. Graphical tech-
niques include histograms, scatter plots, proba-
bility plots, residual plots, box plots, block plots
and ballots.

Exploratory data analysis (EDA) relies heavily
on these and other similar graphical techniques.
Graphical procedures are not just tools used
within an EDA context; they are the shortest path
to gaining insight into a data set in terms of test-
ing assumptions, model selection and statistical
model validation, estimator selection, relation-
ship identification, factor effect determination
and outlier detection. In addition, good statistical
graphics can effectively communicate the under-
lying message that is present within the data.

A histogram is a graphical display of tabu-
lated frequencies, which are shown as bars. It
illustrates what proportion of cases fall into
each of several categories. A histogram differs
from a bar chart in that it is the area, not the
height, of the bar that denotes the value—a
crucial distinction when the categories are not
of uniform width. The categories are usually
specified as nonoverlapping intervals of a vari-
able. The categories (bars) must be adjacent.
Figure 1 is an example of a histogram.

Although A. M. Guerry published a histogram
in 1833, Karl Pearson (1857-1936) first used the
word “histogram” in 1891. Pearson was a scien-
tist in Victorian London. As a student at Cam-
bridge University, Pearson learned to use applied
mathematics as a pedagogical tool for determin-
ing the truth (in other words, one that provided
the standards and the means of producing reli-
able knowledge).

Pearson’s passionate interest in mathemati-
cal statistics was a means to the truth. He estab-
lished the foundations of contemporary math-
ematical statistics and helped create the modern



world view. His statistical method not only transformed
our vision of nature, but also gave scientists a set of
quantitative tools with which to conduct research.
Pearson introduced the histogram Nov. 18, 1891.
While presenting a lecture on maps and chartograms,
he coined the term to describe a time diagram. He ex-
plained that the histogram could be used for historical

purposes to illustrate blocks of time for “charts about

control Charts

Control charts are statistically based graphical tools
used to monitor the behavior of a process. Walter A.
Shewhart developed them in the mid-1920s while work-
ing at Bell Laboratories. More than 80 years later, con-
trol charts continue to serve as the foundation for sta-
tistical quality control.

The graphical and statistical nature of control charts
helps us:
e (uantify the variation of a process.
e (Center a process.
e Monitor a process in real time.

e Determine whether to take action on a process.

The structure of control charts

Constructing control charts is straightforward and,
more often than not, aided by computer software de-
signed specifically for this purpose. Minitab and JMP,
among others, are commonly used.

Figure 2 illustrates the general form for a control
chart. Its critical components listed here correspond
with the numbers in the figure:

1. X-axis: This axis represents the time order of
subgroups. Subgroups represent samples of data taken
from a process. It is critical that the integrity of the
time dimension be maintained when plotting control
charts.

2. Y-axis: This axis represents the measured value of
the quality characteristic under consideration when using
variables charts. When attributes charts are used, this axis
is used to quantify defectives or defects.

3. Center line: The center line represents the pro-
cess average.

reigns or sovereigns or periods of different prime min-
isters.”

Figure 1 is an example of a histogram with bimodal
distribution. Other histogram distributions are comb,
truncated or heart-cut, and dog food.!

—James J. Rooney

REFERENCE
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4. Control limits: Control limits typically appear
at =30 from the process average. More details about
control limits can be found in the online version of this
article at www.qualityprogress.com.

5. Zonmes: The zones represent the distance be-
tween each standard deviation and are useful when
discussing specific out-of-control rules.

6. Rational subgroups: The variation within sub-
groups should be as small as possible to make it easier
to detect subgroup-to-subgroup variation.

Notice there are no specification limits present on
the control chart in Figure 2. This is by design, not by
accident.

The presence of specification limits on control

Control chart structure
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charts could easily lead to inaction, particularly when

a process is out of control but within specification.

Types of control charts
Control charts can be categorized into two types: vari-
ables and attributes. Charts fall into the variables catego-
ry when the data to be plotted result from measurement
of a variable or continuous scale. Attributes charts are
used for count data in which each data element is classi-
fied in one of two categories, such as good or bad.
Generally, variables charts are preferred over at-
tributes charts because the data contain more infor-
mation and are typically more sensitive to detecting
process shifts than attributes charts. A more detailed
discussion on variables and attributes charts can be

found in the online version of this article.

Using control charts

A control chart that has not triggered any out-of-control
condition is considered stable, predictable and operating
in a state of statistical control. The variation depicted on
the chart is due to common-cause variation.

Points falling outside the limits are attributed to
special-cause variation. Such points, regardless of
whether they constitute “good” or “bad” occurrences,
should be investigated immediately while the cause-

and-effect relationships and individual memories are

Pareto Analysis

In 1950, Joseph M. Juran rephrased the theories of Ital-
ian economist Vilfredo Pareto (1848-1923) as the Pareto
principle, often referred to as the 80-20 rule. The rule
postulates that in any series of variables (problems or
errors), a small number will account for most of the ef-
fect (for example, 80% of customer complaints come
from 20% of customers, or 80% of a company’s profit
comes from 20% of products made). Juran referred to
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fresh and access to documentation for process chang-
es is readily available.

As the time between the out-of-control event and
the beginning of the investigation increases, the like-
lihood of determining root causes diminishes greatly.
Hence, the motto “time is of the essence” is most ap-

propriate.

Highly effective tool
A control chart is relatively easy to develop and use,
and it can be a highly effective statistical tool when
selected properly and used correctly. Its selection and
use alone, however, is not sufficient. When so indicat-
ed, control charts must be acted on in a timely manner
so the root causes may be identified and removed from
the process.

One last thing: When in doubt, avoid tampering with
the process.

—T'M. Kubiak
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the “vital few” versus the “useful many.”

A Pareto chart graphically displays the relative im-
portance of differences among groups of data within a
set—a prioritized bar chart. Depicting values from the
highest to the lowest in the form of bars (left to right),
the Pareto chart has many potential uses for decision
making, for example:
¢ Relative frequency of categories of occurrences.



e Which 20% of sources caused 80% of the er-
rors.

e Relative costs incurred in producing different
types of defectives.

¢ Determining which category or categories
should be the focus of improvement efforts.

For example

Crackers Are Us (CAU) is a fictitious bakery that
produces crackers for the consumer market.
Crackers are sold to distributors, which sell to
retail stores. The product package and the com-
pany’s website provide contact information for
submitting consumer complaints. CAU’s com-
plaint unit logs every complaint. Overall, com-
plaints (the numbers reflect units) for the past
month were the highest on record. The month’s
summary is shown in Table 1.

A Pareto chart graphically displays the data
(see Figure 3). It appears that 78% of the com-
plaints came from 20% of the complaint catego-
ries. Further analysis may indicate a need for
nested Pareto charts, which are more discrete
breakdowns of the top 80% or weighting of the
categories by dollar cost.

Ensure the categories chosen are clearly dif-
ferentiated to avoid overlap. The intention of the
graphic is to clarify the data represented. Remem-
ber the data source: Garbage in is garbage out.

The Pareto chart is a valuable means for visu-
alizing the relative importance of data.

—Russ Westcolt
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Monthly complaint summary / sie1

Number of Percentage
Category complaints of total

Complaint type
Too soft (break easily) 1 475 38

Too hard (difficult to chew) 2

Too crumbly (disintegrate easily)

Too bland (not enough flavor or
seasoning)

Too irregular in shape (not
standardized shape)

Too unappealing (color, smell,
appearance)

Too much salt (or other seasoning)
Too much fat (trans fat or other fat)

Too few beneficial nutrients (too
much filler)

Too damaged (soaked, burned,
dented)

Total complaints

Pareto chart ;/ ricures
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Complaints 497 475 85 65 45 25 19 32 =1,243
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This now-familiar tool was reportedly developed by Ka-
oru Ishikawa of Tokyo University. The Japanese name
is Tokusei Yoin Zu, or “characteristics diagram.”

The cause and effect diagram has been defined as
a “tool for analyzing process dispersion. It is also re-
ferred to as the Ishikawa diagram and the fishbone dia-
gram because the complete diagram resembles a fish
skeleton. The diagram illustrates the main causes and
sub-causes leading to an effect (symptom).”

Ishikawa defined the effect to control or improve as
the quality characteristic (Y in Figure 4) and the po-
tential causes as the factors (X variables in Figure 4).?
He first used the diagram to show the relationship be-
tween cause and effect in 1943.

When developing the tool, Ishikawa reported that
in almost half of the cases, the reason for variation, or
dispersion, was due to:

1. Raw materials.
2. Machinery or equipment.
3. Work method.

Joseph M. Juran described the diagram in the

context of quality improvement, indicating that it is

an example of a graphical method used to arrange a

High-level fishbone
for key characteristics / ricure4

Key process
parameters

Methods
and systems

Y
Key product
characteristics
<<

=
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Cause and Effect Diagrams

number of theories in a manner that allows the user
to better understand interrelations.?

Figure 5 illustrates a traditional manufacturing
example in which the tool “identifies many possible
causes for an effect or problem. It can be used to struc-
ture a brainstorming session. It immediately sorts ideas
into useful categories.” In a service industry example,
the main characteristic groupings can include people,
processes, policies or technology. Characteristic group-
ings will vary.

Wikipedia adds that “a common use of the Ishikawa
diagram is in product design to identify desirable fac-
tors leading to an overall effect.”

Chrysler, Ford and General Motors included a high-
level example of the diagram while discussing control
charts for variables in their Statistical Process Control
(SPC) Reference Manual.”

Then, they applied the diagram in their Measure-
ment Systems Analysis Reference Manual third edi-
tion, (see Online Figure 4) to identify some potential
sources for measurement system variability,® using the
following characteristic groupings: standard, work-
piece, instrument, person and procedure, and environ-
ment.

I have used an adaptation or variation of the dia-
gram over the years. Figure 6 uses the typical fish-
bone diagram groupings to define inputs that need
verification in the process model graphic. The figure
illustrates that “fundamental quality management
science recognizes the need for appropriate controls
on the quality of the inputs as well as controls for the
process itself and the output.™

I have also used a more traditional application of
the diagram (Figure 4) to depict the relationship be-
tween key product (Y) and key process characteris-
tics (X variables) in a Six Sigma context.

The Society of Automotive Engineers published sev-
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eral papers on Six Sigma in 2007 that applied the dia-
gram as a diagnostic tool for problem solving that can
improve service quality (noise)!’ and identify potential
causes of manufacturing process variation.!

As with many quality tools, such as failure mode
effects analysis and control plans, this diagram should
be constructed using brainstorming methods by a
cross-functional team to capture broad organizational
input.

—R. Dan Reid
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Check Sheets

Stop arm, horn, brakes and vacuum!

As a 16-year-old going through school bus driver
training, this was a very important checklist. As sim-
ple as this seems, the instructor boiled down starting
the bus route to these four import checks (see Figure
7). Yes, there were other inspections to be made. But
when you sat down in that driver’s seat, these were the

last things that were to be done prior to moving the

School bus route start
check sheet ;/ ricure7

Parameter check
1. Stop arm: Does the stop arm deploy and do the stop

lights work?

2. Horn: Does the horn sound when pressed?

3. Brakes: Does the pedal stay off the floor when the
brakes are pumped?

4. Vacuum: With the stop arm out and the brake
pedal depressed, does the vacuum gauge read the
appropriate level?

No

Automated check sheet / ricures
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bus and starting the route. If any of these four items
weren’t working, the bus did not move, and the me-
chanic was to be called.

So what about the checklist, otherwise known as a
check sheet? What role does this tool play in execut-
ing processes? Is there still relevance for such a sim-
ple tool in today’s high-tech world? Here is a simple
review of a quality tool with a very high return on in-

vestment.

Memory jogger
Joseph M. Juran considered the check sheet a type of
lesson learned. He likened the check sheet to a mem-
ory jogger, as a reminder of what to do and what not
to do.! In environments in which repetitive activity is
commonplace, the check sheet is a perfect tool to do
just that: jog the memory to make sure processes are
followed completely.

Making the connection between a memory jogger
and a process is a logical role the check sheet can play.

Perhaps the strongest message ISO 9000:2008 deliv-
ers is that the reliance on memory is not the way busi-
ness is conducted.

Historical uses

In case the phrase “check sheet” is a new term for you,
here are a couple of points to consider. If you've ever
made a grocery list, completed a form of some type
or executed an inspection plan, you've used a check
sheet.

From manufacturing to medicine, from the public
domain to the private sector, check sheets have been
used to ensure that what is to be accomplished is com-
pleted in a reproducible and repeatable fashion, oppor-
tunity after opportunity. Check sheets help drive con-
sistency in execution on every occasion.

Uses and forms

Check sheets can be created by watching an individual
do a series of tasks and jotting them down as they're
performed. Check sheets can be created by breaking
down a process into its critical tasks and capturing



them in a work instruction.

Today’s technology enables the user to go to a web-
site, call up the process that is to be executed and eas-
ily access the process (check sheet) for the task that
must be completed.

Figure 8 shows how automation can assist in devel-
oping and implementing a check sheet. As long as the
individuals doing the tasks have access, they can get all
the information they need to execute the process flaw-
lessly. If needed, a simple click can give them access to
training material for the elements of the check sheet.

Scatter Plots

Plot the data. Is there a statistics professor anywhere
on the planet who doesn'’t stress that? If you are inves-
tigating a potential relationship between two variables,
then a scatter plot is the tool to use.

A scatter plot is a simple visual form of graphical
analysis. Let’s use a general example to flesh out its
usefulness.

You are wondering if temperature at a point in your
process is related to the number of defects you observe.
Data from 20 lots have been collected and recorded in
Table 2.

Using that data, you can set up a plot with the inde-
pendent variable (temperature) on the x-axis and the
dependent variable (number of defects in the lot) on
the y-axis. You can plot the 20 observations in this ex-
ample (or in any situation) on a piece of grid paper or
by using a tool such as Excel.

Seeing is believing

In Excel, put the data in columns, highlight the tem-
perature and defects columns, click the Chart Wizard
icon, select XY Scatter and follow the menu prompts
until you're finished. When the plot is complete, take a
look at the result (Figure 9, p. 28).

Because this is meant to be a visual tool, believe
your eyes. If there appears to be a pattern, such as a
line or a curve, then you have a relationship. What do
you see in the example? There seems to be pretty clear
evidence there is a direct relationship between the two
factors. If you need to look very hard for a pattern or

QUALITY TOOLS

Get started
Whether the opportunity is in manufacturing, quality
inspections, medical or IT, check sheets are a helpful
tool. Whether they are simple memory joggers or so-
phisticated applications, check sheets accomplish the
same purpose: They help remind the person doing the
tasks what must be done.

—Keith Wagoner

REFERENCE
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find yourself wondering if one is there, chances

are there isn’t a relationship worth pursuing.
A few words of warning: You may see a

relationship, but that does not always mean

one variable drives the other (cause and

effect). Both may be driven by a third fac-

tor. Just because your grass grows and

your neighbor’s grass grows at about the
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same rate doesn’t mean one causes the other. They are
both driven by other factors, such as the weather or
fertilization practices. The indication of a relationship
merely means additional investigation is worthwhile.

Defects vs. temperature ; ricure9
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Stratification

Stratification is a fancy word for a simple concept:
breaking down data into categories so you can make
sense of it. The concept is as old as rational thinking
itself. For decades, giants of quality improvement, such
as Walter Shewhart, W. Edwards Deming, Joseph M. Ju-
ran and Kaoru Ishikawa, have recommended its use.

To illustrate how handy it can be to have this tool in
your arsenal, consider the following scenario:

Get a handle on the problem

An airline company was trying to understand its rela-
tively high rate of baggage-handling errors. Someone
asked whether there were certain time periods when

28 QP e www.qualityprogress.com

Next step

What do you do next? Talk with the process experts,
search the literature and gather and plot more data.
You may want to better define the relationship by using
additional quality tools more advanced than the ones
dealt with in this collection.

You can quantify a relationship by establishing a corre-
lation coefficient. You also can create a predictive model
of the relationship: It may be linear (for straight lines),
quadratic (for curved lines) or some combination.

If you want to learn more, look up correlation coeffi-
cient, predictive model, linear relationship or quadratic
relationship in Excel using the help function, in your
favorite textbook or on the internet.

—Peter E. Pylipow
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the problem was worse or better. That way, the airline
could pinpoint a time and investigate what may have
been going on then.

The team stratified the data by week and produced
a control chart of the weekly data, only to find random
variation. Further stratification by day of the week and
time of day also failed to pinpoint the problem.

The team asked whether it was possible that only
certain airports accounted for the high error rate. To
answer the question, it stratified the data by airport and
whether it was the departure or arrival city. But, again,
the team found nothing unusual.

Finally, someone came up with the theory that, be-



cause passengers were checking in earlier and earlier
these days, the bags were being misplaced in stor-
age areas while awaiting the arrival of the incoming
aircraft. When the team stratified the data by time of
check-in, they found that the majority of the errors
had occurred on bags checked in more than three
hours prior to departure.

Take your pick

The airline team stratified—broke down, categorized
and separated—the data several ways during their ex-
ploration to get closer to the root cause of the problem.
They could have stratified the numbers in many other
ways: by weight or size of bag, by whether check-in
was at curbside or the inside counter, by agent or by
baggage handling crew at the departure site or desti-
nation airport.

In practice, there are always many ways to stratify
data. Knowledge of the system and intuition are the
best guides. A cause-effect diagram can also be used
to guide this thinking.

Stratification is an underlying tool that is often
used with the other six basic quality tools. In the early
stages of this scenario, the airline team produced a
control chart after stratifying the data by week to see
if there were any abnormal weeks.

Check sheets often contain columns or rows to
tally stratification information, such as time of day or
operator. A Pareto diagram stratifies data by catego-
ries, such as cause or location. Histograms and scatter
diagrams can also be used to display and compare the
data after stratification.

Think ahead
The most important time to think about stratification
is before you collect data. If the airline team had not
collected the basic data involving time of check-in,
they would not have been able to look at whether that
was a factor in the baggage-handling problem without
taking several months to collect the necessary data.

As a result, the team discovered what many qual-
ity professionals already know: A little bit of thinking
and planning in the present will save you—and your
customers—Ilots of headaches in the future.

—Paul Plsek

ADDITIONAL INFORMATION
Jack B. ReVelle, “All About Data,” Quality Progress, www.asq.org/
quality-progress/2006/01/problem-solving/all-about-data.html.
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PROCESS CAPABILITY

by Robert W. Sherrill
and Louis A. Johnson

Noise level from a portable generator.
Conceqktricity oflan engine drive shaft.

Distance to target for several points of an airplane
wing profile.

¢ Breaking strength of an LCD screen.

Customers expect the suppliers of these products to
provide proof of process control and process capability.
When suppliers create control charts and run capability
analyses, they assume their data follow a normal distri-
bution. However, the natural distribution of these quality
characteristics—and hundreds more like them—is not
the normal distribution. Therefore, standard textbook
calculations for process capability and control charts
that assume normality can be incorrect.
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This situation was a major problem in the past, but
today it can be easily solved using the calculation capa-
bilities of statistical software and an understanding of
distributions that provide good models for most non-
normal quality characteristics, such as the exponen-
tial, lognormal and Weibull distributions.

Knowing how to use transformations or other distri-
butions to create control charts and carry out capabil-
ity calculations for quality characteristics that do not
follow the normal distribution is essential for today’s
quality professional.

Individuals control chart of nickel
concentration ; ricure 1
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Purity essential
DuPont EKC Technology Inc. manufactures patent
specialty chemicals used in the manufacture of wafers
for the semiconductor industry. The purity of these
chemicals is critical to their performance, so the com-
pany commonly measures the concentration of trace
contaminants, such as the element nickel, to demon-
strate process control and capability to high-end cus-
tomers. These measurements rarely follow a normal
distribution, so they provide a good numeric example
to illustrate our calculations.

Sampling the process over time, 138 nickel concen-
tration measurements were collected. The one-sided
upper specification limit for this process is 20 units

(actual values are proprietary).

Process control

Before calculating process capability, the process first
must be stable or in control, meaning that all the data
came from a single distribution, usually assumed to be
the normal distribution. Figure 1 shows an individuals
control chart of the nickel data with limits calculated
based on the assumption that the data are normally
distributed. The points above the upper control limit
indicate that the process is out of control, but is this
the correct conclusion?

Two clues indicate it may not be correct. First, the
follow-up investigation of the out-of-control points
found no special source of variation that could have
caused them. Second, a histogram of the data did not
show that the data were normally distributed, but that
they were skewed toward higher values. This led us
to suspect the incorrect assumption of normality may
have caused the process to look as though it was out of
control when it was not.

When the natural distribution of a measurement is
non-normal, there are several ways to accurately deter-
mine whether the process is in control.

First, the data can be transformed to follow the nor-
mal distribution, and then standard control chart cal-
culations could be used on the transformed data. Two
transformations, the Box-Cox and the Johnson,' are
common. The Box-Cox is often called the power trans-
formation because the data are transformed by raising
the original measurements to a power A (y transformed
=yH.

Typical values for lambda (A) include 0.5, 2, 0 and

-1, corresponding to the square root, square, log and



PROCESS CAPABILITY

Probability plots for nickel concentration , ricures
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inverse transformations, respectively. The Box-Cox
transformation is limited to non-negative data values,
but this issue can sometimes be resolved by adding
a constant to the original data value as a part of the
transformation.

The Johnson transformation computes an optimal
transformation function from three flexible distribu-
tion families. This makes it powerful enough that the
Johnson transformation can sometimes find an accept-
able solution when the Box-Cox cannot.

Transformation of the original non-normal data
using these two methods can be performed with sev-
eral statistical software packages. Figure 2 shows the
original nickel concentration data distribution, as well
as the data after using the Box-Cox and the Johnson
transformations using Minitab 15 software. The origi-
nal data are skewed to the right, but both transforma-
tions produce a new data set with a distribution follow-
ing the familiar bell curve.

Transformations clearly can provide a solution to
the non-normality issue. They are mathematically cor-
rect to use whenever an appropriate transformation

can be found. However, one drawback might be a loss

Nickel concentration

of physical connection with the measurement. In our
example, the log of the nickel concentration measure-
ments or an even more complicated transformation
would be analyzed, rather than the original measure-
ments. Interpreting the log of the nickel concentra-
tions could be challenging.

An alternative to transforming the data is to find a
non-normal distribution that does fit the data. Many
distributions other than the normal distribution can be
used to model a response. The exponential, lognormal
and Weibull distributions usually work well. Our next
step will be to use probability plots to find a distribu-
tion that fits our data.

Figure 3 shows probability plots for the nickel con-
centrations using the normal, lognormal, exponential
and Weibull distributions. Our statistical software has
calculated the x and y axis of each probability plot so
the data points will follow the blue, perfect-model line
if that distribution is a good fit for the data.

For example, because the data points fall well off
the blue line in the exponential probability plot, we can
conclude that the exponential distribution is a poor
model for the nickel concentration data.
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On the other hand, data points in the lognormal prob-
ability plot follow the model line very well, indicating
that the lognormal distribution provides a good model
for the data. Additional support for the lognormal mod-
el can be seen in the high p-value (p-value = 0.111 > .05)
for the Anderson-Darling goodness-of-fit test.

This p-value indicates there is not enough evidence
in the data to reject the null hypothesis that the lognor-
mal distribution is a good model for the nickel data. So,
a high p-value is the second indicator of a good fit of the
data to a distribution.

Based on the results of this distribution identification
analysis, we can conclude that the lognormal distribu-
tion is a good model for the nickel data. Andrew Sleeper
has written an excellent guide providing more informa-

tion on the application of distribution analysis.?

Constructing the right chart

Now that we know that the lognormal distribution pro-
vides a good model for the data, we can use that distribu-
tion to construct the proper individuals control chart.

A standard individuals chart for normally distribut-
ed data with +/-3 sigma control limits has control limits
at the 0.135th and 99.865th percentiles of the data dis-
tribution and a center line at the 50th percentile.

A percentile is the value below which a certain
percentage of the measurements fall. For example,

the 99.865th percentile of our nickel concentrations

Loghormal probability plot
of nickel concentration , ricure 4

Percentage

99.9

99.865th

0.698

percentile

50th
percentile

0.135th

N

0 percentile

Nickel concentration
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is 25.302; therefore, 99.865% of nickel concentrations
would be smaller than 25.302.

To construct an equivalent control chart for our
data, we determine the same percentiles for the lognor-
mal distribution that describes the nickel data.’ These
percentiles are shown on the lognormal probability
plot in Figure 4. Our control chart will have an upper
control limit at the 99.865th percentile, a lower control
limit at the 0.135th percentile and a center line at the
50th percentile.

Figure 5 indicates the process is in control, where
only common cause variation is seen in the nickel con-
centration values. This was not the conclusion reached
by Figure 1, with the incorrect control chart based on
the assumption of normality. By evaluating the distribu-
tion of the data, we have constructed the correct control
chart and revealed that the process is in control. We can
now carry out the process capability calculation.

Process capability

Determining process capability quantitatively answers
the question. “Is my process capable of meeting my
customer’s specifications?” The answer can take many
forms. For example, estimating a defect level of 3% im-
plies meeting your customer’s specifications about 97%
of the time.

The most common capability index is Cpk, which for
normally distributed data takes the familiar form of the
distance from the data average to the closest specifica-
tion, divided by three standard deviations. Surajit Pal

which is de-

defines a more general calculation of C |,

rived as follows:*

Cp = allowable spread = upper spec — lower spec
X

0.00135

Process spread X 00865 —

in which X

0.99865
percentiles of the distribution that describes the quality

and X . are the 0.135th and 99.865th
characteristic of interest. If Cpl and Cpu are the accept-
able spread with respect to the upper and lower speci-
fications defined as:

Cpl = median — lower spec Cpu = upper spec — median
median - X . X, 90565 — Median

then Cpk equals the minimum of Cpl and Cpu.

C , is an indicator of the percentage of the parts
p



beyond the upper or lower specification, whichever
percentage is greater. When the data are not normally
distributed, we can use the probability plot to estimate
the distribution percentiles and compute the capability
estimate.

For the nickel concentration, which has only an up-
per specification = 20, Cpl cannot be calculated and Cpk
= Cpu. The appropriate percentiles are taken from the
lognormal probability plot in Figure 4, and Cpk is calcu-
lated as follows:

20-4.203
Cp=Cpu= [25.302—4.203} =0.75.

Figure 6 shows Minitab’s output when determining
the process capability using the lognormal distribution
and an upper specification of 20. Similar to the prob-
ability plot, the histogram shows the data are modeled
well using a lognormal distribution. The process capa-
bility is Cpk = (.75 with an observed performance of ap-
proximately 21,740 parts per million falling outside the
specification limit.

Note that the capability output matches the calcula-
tion from the most recent equation above. So the cal-
culation of C for non-normal data is straightforward
if you are able to calculate the percentiles of the ap-
propriate distribution. These percentiles can easily be
determined from the appropriate probability plot of the
data generated by standard statistical software.

Bottom line

Many key quality characteristics follow distributions
that are non-normal. In the past, demonstrating stabil-
ity and capability required the assumption of normally
distributed data. However, if data do not follow the
normal distribution, the results generated under this
assumption could be grossly incorrect.

Whether you decide to transform your data to fol-
low the normal distribution or identify an appropriate
non-normal distribution model, calculations illustrated
in this article can be used to verify process control and
calculate process capability for non-normal quality
characteristics.
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Cpk

PPM* total

Observed performance

0.75
21,739.13

Process data

USL 20

Sample mean 5.11014
Sample N 138
Location 1.43573
Scale 0.598385

*PPM = parts per million
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Join the establishment

For PCI, the primary motivation for establishing a man-
agement system was to combine its diverse specialty
practices into a single organization. For MED, it was the
realization that simply “hiring good people” would not en-
sure good care in a geographically diverse environment.

Both organizations needed to establish common
goals, consistent practices, control of documents and
metrics for continuous improvement—all of which are
required under ISO 9001.

For PCI, the standard provided the discipline to cre-
ate a cohesive entity with common goals and a shared
vision. For MED, ISO 9001 was flexible enough to
adapt to its unique practice environment and provided
a global, external evaluation system.

Healthcare is a highly regulated industry, and the
standard calls for an organization to meet “statutory
and regulatory requirements.” This includes manda-
tory requirements, such as those put forth by the Occu-
pational Safety and Health Administration, as well as
elective requirements from accreditation bodies, such
as the Joint Commission on Accreditation of Health-
care Organizations.

It was determined that a quality management sys-
tem (QMS) established under ISO 9001 would help
both organizations meet all types of regulatory require-
ments. For example, the MED laboratory was better
able to respond to a surprise audit by the College of
American Pathologists (CAP) because MED had es-
tablished good document control procedures and, as
the CAP auditor noted, “calibration of monitoring and
measuring devices.”

For both organizations, the “certificate on the wall”
wasn’t the ultimate goal. The creation of an effective
QMS that would result in improved organizational per-
formance was the No. 1 benefit from the perspective of

senior management.

Implementing a solution

For MED, the initial scope of the ISO 9001 project was
limited to the office in Washington, D.C., where the
group provides clearance exams, medical evacuations,
logistics, quality control and oversight of overseas
health units.

The $160,000 budgeted for the project was spent on
more than 1,000 hours of training and consulting. Mul-
tiyear funding for the project’s budget was part of the
initial management commitment and was requested to
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help avoid the vagaries of annual budgets in a govern-
ment bureaucracy. Customer service was anew concept
to a government agency, and several training sessions
were held on that subject. PCI's budget of $108,000 was
spent in a similar fashion—that is, largely on training
and consulting.

Compared to MED, the PCI group consisted of more
physicians (50 vs. 25) but about the same number of
staff (200). Both groups used an outside consultant,
and both relied on internal quality improvement staff
to handle the writing and logistics of implementing the
standard (two staff personnel at MED and one at PCI).
Both had a commitment from senior management—a
key factor for success. Both organizations held meet-
ings with employees individually, in small groups and
in large groups to promote understanding of the stan-
dard and how it applied in the employees’ work areas.

In addition to the direct monetary costs, there were
time costs for instituting a new management system.
PCI estimated that time at 2,345 hours over 2.5 years.
MED did not record time, but it had two individuals
who spent most of their time for two years on the proj-
ect. In both cases, there was a serious commitment of
time and money.

Both organizations visited local businesses that
were registered to ISO 9001. Although useful, imple-
mentation strategies differed, and not all techniques
were transferable. Still, it was helpful to see actual
documents and the overall organization of the QMSs at
outside businesses.

In the end, however, implementation depends on
leadership style and the nature of the organization. For
example, PCI created a physician quality council and
a data collection committee. MED used an existing se-
nior management group, and the quality improvement
section received all data. PCI held management review
sessions every three to six months. MED held one ev-
ery month during the last five months of the project.

For both organizations, activities intensified in the
final six months prior to the registration audit, with
numerous practice audits conducted by internal and
external auditors.

Fighting pushback

Initially, the prevailing attitudes at MED fell into two
camps: “If I wait long enough, this will pass” and “This
doesn’t affect me.” There was also a general attitude of
“This is extra work I don't have time for.” A series of



Success was not a lightning bolt.
In process were gradual and progressive.

town-hall meetings by the medical director helped dis-
pel the feeling that the project would go away in time,
but a few one-on-one discussions were also needed.

Another helpful tactic was frequent internal audits
and monthly management review meetings. A consultant
helped with the audits, which also provided additional
training for internal auditors. At the initial management
review meetings, inadequate preparation was immedi-
ately obvious to senior management, but progressive im-
provement was evident at the meetings that followed.

MED discovered that persistence pays. When some-
one finally gets serious about the program, it’s neces-
sary to be there to provide help and encouragement.
There is, however, a balance between doing the task
for someone and helping them do it for themselves.

Top-down edicts generally didn’t work or resulted
in pro-forma compliance. Some reluctant participants
eventually got on board as charts and graphs revealed
interesting and useful information.

For example, MED encouraged staff to track time
as a data element. Results were plotted as a run chart
using the scatter plot function in Excel. With this tech-
nique, every case is a dot on the chart, and each dot is
linked to a corresponding case. Outliers can thus be
identified and investigated. For one outlier in the labo-
ratory specimen processing chart, for example, the
cause turned out to be a data-entry error.

Success was not a lightning bolt. Improvements in
processes were gradual and progressive, rather than
sudden and dramatic. Success with the ISO 9001 regis-
tration process was easy to measure thanks to compli-
ance-related data, such as time to respond to internal
audit findings. Success could also be seen in the great-
er awareness of organizationwide objectives.

At PCI, the ISO 9001 QMS was presented to physi-
cians as a system that would support their practices,
improve efficiency and prepare them for future quality

initiatives, such as pay for performance.

STANDARD RESPONSE

Share your experiences with I1SO 9001 implementation—the challenges,
the success stories—by logging on to www.qualityprogress.com and

using the comment feature on this article’s page.

Stand to benefit

PCI realized significant financial savings in accounts re-
ceivable, workers’ compensation and contracted reim-
bursements. The gains were the result of a careful exami-
nation of the processes and a focus on improvement.

In a survey at the end of the registration audit,
MED employees cited document control as a major
gain, particularly the ability to find documents easily.
Many of the organization’s metrics focus on time, and
processes happen faster now because MED is able to
identify the steps in a process that are the most time-
consuming and direct improvement efforts there.

For example, upon initial measurement, the time it
took to pay vouchers for healthcare expenses of em-
ployees varied from a few days to many weeks. A goal
was set to respond to the client within two days when
initial information was needed and to pay the complet-
ed voucher within two days. Within 30 days of revising
the process in this way, all vouchers were processed
within the specified times.

The MED exam clinic initially measured the time to
complete a physical exam for each provider but soon
realized it was only one step in a larger process of ob-
taining a clearance for overseas travel. Now, the clock
starts when the employee calls to schedule an exam
and ends when the clearance has been issued. This has
enabled MED to focus on delays in the overall process
that were previously invisible. The number of exams
pending for other studies decreased from 88 to 22 over
the ensuing eight months.

Another area that required attention was the process
of receiving medical clearance to serve overseas or to
transfer to a new position overseas. An individual must
meet rigorous standards to qualify for medical clear-
ance, which is based on MED’s review of each candi-
date’s medical history and a physical examination.

The section of MED that handles the more com-
plicated clearances has always experienced a heavy
workload in the spring and sum-
mer, corresponding to the sum-
mer employee transfer season.
Now, the department sends out

reminders in the employee’s

1ISO 9001

mprovements
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Drug Enforcement Agency registration
before and after ISO 9001:2000 / Fiure 1
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birthday month to suggest obtaining the needed clear-
ance in advance of the busy season to avoid delays.

Previously, the clearance process took 145 days to
complete. Now, all clearance requests are completed
within 10 days, and complaints from patients about the
process have disappeared.

Improvement was also seen in the MED quality im-
provement section that obtains and renews Drug En-
forcement Administration registration for providers. The
group had never looked at the time required to accom-
plish the task but did so in May 2006 as part of the prepa-
ration for ISO registration. When initial measurements
indicated the process could take months to complete, it
was streamlined to occur reliably within 48 hours (see
Figure 1). This was a dramatic example of iterative pro-
cess improvement: The more MED looked at the process,
the more opportunities for improvement it found.

When pressed by senior management about finan-
cial gains, most in MED pointed to improved efficien-
cy in processes. This benefits customers, as well as
employees, who don’t spend as much time doing the
work. As a result, there is greater surge capacity for
the busy season. This is difficult to quantify, and the
gains are shared among many people.

It has been argued that many of the efficiency gains
could have occurred without a formal ISO 9001 process.
This is true, but the fact remains they weren't done be-
fore. Many of the processes had been performed by the
same people for years. SO 9001 provided the stimulus to
improve and the discipline to measure these processes.

Tough act to follow
It is worth emphasizing that ISO 9001 registration is not
atrophy to be put on a shelf. Any certification or accred-
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itation effort should be viewed as an improve-
ment tool and not as an end in and of itself.

No organization exists to achieve ISO 9001
registration. That is not the goal. The process
provides the discipline and structure to help
achieve the organization’s goals. The registra-
tion certificate is documentation that there is
a management system in place.

PCI successfully maintained its momen-
tum through a second registration audit. MED
continued with internal audits the month af-

ter registration and a management review
Nov.
2007

three months later. It also plans to extend its
scope to include 180 overseas health units.

Both organizations believe ISO 9001 is a
management system that is applicable to any health-
care setting, regardless of any other requirements that
may apply. Whether an organization is in the private
healthcare sector, such as PCI, or in the government
sector, such as MED, everyone faces increasing finan-
cial pressures in the short term. ISO 9001 provides the
tools to provide better care at lower cost.
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Healthways’ contractual requirements typically focus
on its ability to decrease healthcare spending for mem-
bers, while improving quality of life. Its programs cover
areas such as smoking cessation, nutrition, fitness, life-
style management, health risk assessments and disease
management.

With a vast amount of data available to measure over-
all performance, Healthways already knew member sat-
isfaction in the area of member contacts was an oppor-
tunity for improvement.

To assist in project selection, the team used a method
that draws on lean Six Sigma tools and its five-phase define,
measure, analyze, improve and control method as a system-

atic approach to process improvement.

House of quality tool
In the define phase, the team used the house of quality
tool to obtain insight into the voice of the customer (see
Figure 1). Among critical-to-quality customer require-
ments, telephone interventions were identified as being
the most important.

The team was confident that a project focused on
telephone interventions directly supported corporate
strategic objectives, specifically the ability to “Deliver on

customer promises, and assure scaled delivery.”

Reasons for selecting
the project / ricure+

House of quality

A drilling down to key inputs of the telephone process
revealed the member contact rate—the effectiveness of a
call—as the most important aspect of telephone interven-
tions. Key stakeholders agreed Healthways could improve
its member contact rate while supporting the company’s
business model and objectives.

The project was submitted to the quality committee
for final approval. This committee ensures representa-
tion across the entire organization, using an impact and
effort project scoring system that helps screen and select
the projects that are most closely aligned with company
strategies and goals.

The committee approved the project, and a core lead-
ership team of stakeholders, suppliers and customers
was assembled to ensure alignment and buy-in for im-

provement within Healthways.

Project charter tool

The team used a project charter tool to clearly define
the scope and improvement opportunity for the project.
The success metrics were established as clinician perfor-
mance, clinician availability and call quality.

At Healthways, the word clinician is used to describe
telephone workers who are typically registered nurses,
but they also can be respiratory therapists, registered

dieticians or licensed practical nurses. Ac-
cording to Mike Davis, vice president of
quality for Healthways, they routinely inter-
act with members and use evidence-based
guidelines to provide health information
and support designed to promote health be-

haviors.
Target direction Relationships L} L i N SN The t ticipated i " d
: = e e two anticipated impacts were de-
4 More s better @ strong—9 @ % é .
§ Lessis better O Medium—3 S £5 = s fined as increased member contacts that de-
O specific value /\ Weak—1 § §§ S| E| S g Z crease healthcare spending for Healthways’
3 85| || E|° |5 . .
E ss|ls|e|2|s|2 member population and an estimated cost
(8] - Q @ > = =
s é g % g é g 8 g avoidance of $3 million related to improved
< o
g | E %% g | s 8 z g efficiency of resources.
Customer CT e |2 |E&8l |8 )|& .
Q e jacicjola =10 The team’s target compared with the
Products that meet our needs 3@/ 0 @100/ @®@| 0| O , )
Reduced member health costs 5 @01 AOO0OI@|AO company’s standard was 100% or better, but
Healthier members s@lolololol@| A0 baseline data revealed current performance
Member satisfaction and testimony 21 @10 | O A of key metrics at:
High member participation 4@|O0 A A[A ¢ (Clinician performance: 60% of standard.
Reliable and credible indicators of product performance | 4 | @ O|l® (@) e Clinician availability: 97% of standard.
Responsive and easy to do business with 2 Al@®| @O Q .
— — e (Call quality: 84% of standard.
Physician adherence to guidelines 21 AIA| O Al A @)
AlelclolEeElF| e The team then conducted a high-level
SIPOC analysis to identify the potential key
ighest score .
CTQ = critical to quality 176 | 56 | 62 | 84 | 116 | 120 | 18 | &7 internal and external stakeholders and to

44 QP e www.qualityprogress.com



validate the process scope.

After assessing each potential stakeholder for level of
involvement in each of the major process steps, the team
identified types of potential stakeholder impacts, includ-
ing strategic alignment, colleague morale, customer
satisfaction and cost of execution. Stakeholder analysis
then identified the project impact, change position and

influence strategy on each key stakeholder.

Root cause analysis

To analyze the root causes of the current situation, the
team used a variety of lean Six Sigma methods and tools:
measurement system and stability analyses, normality
test and muda (waste) walk.

The team’s muda walk with its clinician focus groups
identified a variety of wastes, including excessive docu-
mentation within member records.

To validate the accuracy of the reporting system, the
team completed its measurement system analysis and
compared data from the reporting application to actual
observed telephone interaction (see Figure 2).

Stability analysis determined the mean and variation
were stable and allowed the team to move forward in its
analysis and process improvement initiatives. The team
performed a normality test on the rate of calls per clini-
cian per hour and verified the data had a normal distri-
bution. This allowed the team to use statistical analysis
tools designed for normal distributions.

Many stakeholders, each bringing a unique perspec-
tive, helped identify potential root causes. This set the
stage for performing an overall process effectiveness
test and determining that the biggest impact on improv-
ing the member contact rate could be made by focusing
on the calls per clinician per hour.

Taking a deeper dive to understand the extent of the
opportunity, the team performed a process capability test
on its baseline data, comparing current performance with
the desired standard. This analysis revealed only 7.7% of
clinicians exceeded Healthways’ standard expectation
and that the current process was not capable of producing
the member contact rate required to meet internal stan-
dard or customer expectations.

The team used a fishbone diagram to identify key in-
puts to the success metric of calls per clinician per hour,
which included:

e Availability.
e Talk time.
¢ Time to end the call.

e Unsuccessful call management.

To validate its final inputs and contributing factors,
the team went back to the house of quality tool to priori-
tize improvement initiatives. The significant contributors
to productivity were clear performance expectations
and visibility of data results using the right tools. Again,
the team validated its findings with key stakeholders to
see whether its list of contributors to productivity agreed
with stakeholder needs. All stakeholders agreed the team
was on target.

Potential solutions

To identify potential solutions, the team:

e Benchmarked other successful internal productiv-
ity improvement projects and interviewed involved
team members to identify best practices and lessons
learned.

¢ (Conducted interview and brainstorming sessions with
stakeholders to gain buy-in and identify potential im-
provement ideas.

e Took a five-whys approach to help identify root causes
and provide insight into actions for improvement.

e Performed site visits to gain insight into other produc-
tivity initiatives across Healthways.

One identified root cause was related to ineffective
computer skills during calls. This information led to the
creation of an improvement initiative.

To select the final solutions, the team’s criteria looked
at impact on success metrics, ease of execution, impact
on clinician satisfaction, likelihood of success and im-
pact on corporate strategic objectives. Each metric was
given a rank of high, medium or low.

The solutions with the highest scores were selected

TEAMS

Analysis of data to identify
potential root causes / ricure2

Fitted line plot
Wrap time 1 = 0.0030 + 1.011 wrap time 2

101 s ||s 0.503672
3 R-squared 96.6%
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and included process guidelines, supervisor support tools

and communication tools. The team enhanced and added

details to its final solutions using methods such as:

e Process mapping to identify specific process guide-
lines that were needed.

e Process assessments to identify specific areas of need
related to training, rewards and recognition, and re-
porting.

e A muda walk to help with specifics related to com-
munication and supervisor support tools.

A capability analysis verified that the implemented solu-
tions improved key process metrics. For the performance
metric, 50.8% of clinicians exceeded Healthways’ standard,
compared with 7.7% at the beginning of the project.

Because the performance metric standard is a median
of individual clinician performance, 50.8% equated to
achievement of this standard. In addition, the two-sample
t-tests supported that there was a statistically significant

difference between the baseline and results for clinician
performance and those following the improvement ef-
fort. The team verified this by a p-value equal to 0.0.

Stakeholder involvement in the final solution selec-
tion was based on subject matter expertise. Clinicians,
for example, served as the subject matter experts for the
clinician satisfaction criteria.

The process excellence team and quality committee
provided input related to three key scoring criteria: ease
of execution, impact on the project’s success metrics
and impact of strategic corporate objectives.

The team then defined specific improvement strate-
gies and final solutions, including:

e Process guidelines.
e Supervisor support tools.
e Communication tools.
e Reporting templates.
Process guidelines, for example, included suggested

| was honored to be the champion of the
cross-functional member contact rate team
from Healthways that received the silver
award in ASQ’s International Team Excel-
lence competition.

The team's successful journey used the
Healthways to Excellence improvement
method, which includes lean Six Sigma
tools, as part of a systematic approach to
process improvement.

The majority of Healthways' services are
delivered by telephone. Our data showed
that in the area of member contacts, we had
an opportunity to improve. The team needed
to identify creative ways to do so to meet
the needs of our customers and members.

A key success factor for this project was
involving and receiving input from a wide
variety of stakeholders including:

e Clinicians.

e Account managers.

e Executives.

e Customers.

¢ Call center management.

We benchmarked other internal improve-
ments projects and interviewed team mem-
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bers to identify best practices and lessons
learned. Without this support, many improve-
ment ideas would not have been identified or
implemented.

*i .
MEMBERS OF the Healthways team hold the
trophy they won in ASQ'’s International Team
Excellence Award competition are (from left)
Peter Kapolas, Wendy Faust, Mike Davis and
Mike McMillan.

In addition, the team studied operational
data and conducted root cause analysis
to develop a list of potential solutions. This
allowed us to focus on factors that influ-
enced our success metrics and pointed us
to potential interventions to address these
opportunities.

The project’s success was outstanding
and set the stage for a companywide rollout

of these improvements across all of our care
enhancement centers.

Preparing for and winning the Silver Award
at the 2008 ASQ International Team Excel-
lence Competition was a tremendous learning
experience for all involved.

It brought great visibility to the project
internally at Healthways and proved to us all
that what we are doing in the area of quality
and process improvement can compete
against what anyone else is doing anywhere
in the world.

At Healthways, our goal is to make the
world a healthier place, one person at a
time. The type of work done by the contact
rate team is an important piece in making
that a reality.

We are extremely proud of this accom-
plishment and look forward to competing
again at this year's team competition during
ASQ's World Conference on Quality and
Improvement, May 18-20, in Minneapolis.

Mike Davis

Vice president, quality and
process improvement
Healthways



call flows for specific call types and guide-

lines for the efficient use of the computer

Final solution and solution
validation / 1asie+

TEAMS

system.

The supervisor support tool is an ex- Expected benefits
ample of a final solution (see Table 1) that Final solutions Performance | Availability | Quality indicators
provided close interactions between direct —

] o ] Process guidelines X X
supervisors and their clinicians. Supervi- -
sors provided one-on-one coaching and call Supervisor support tools X X X
flow training over a specific time period. Communication tools X X X

Stakeholder team members validated Reporting templates X X X
the final solutions by assessing the impact Rewards and recognition programs X X
of each solution on the project’s success — - -

. . . . Training tools and information X X
metrics, which covered tangible and intan-
gible benefits. Dialer strategy X X

The team achieved nearly all project

success metrics. Median calls per clinician

per hour improved from 60% to more than 103% of the

standard. In addition, Healthways saw an improvement

in clinician availability to 98% of the standard. The team
achieved its desired outcomes in terms of all four quality

indicators, going from 84% of the standard to 100%.

In addition to achieving the project success metrics,
the team realized the overall project goals, specifically:

* A 65% increase in successful member contacts within
the project call center, with $3.3 million in cost avoid-
ance.

e Anincrease from 49.2% to 88.3% in the overall process
effectiveness.

e (all center quality improvement on all four major in-
dicators.

e A strong correlation between the increase in call vol-
ume and a decrease in member hospitalizations and
emergency room visits.

The project also resulted in the creation of new key
processes, including streamlined standard call flows,
transformation of supervisors to coaches and use of

standard reporting templates and analysis processes.

Lessons learned

The Healthways team made procedure, system and other
changes to implement the solution and sustain the re-
sults, learning that:

e Use of data and reports is essential.

e Documentation efficiency remains a challenge.

INTERNATIONAL TEAM EXCELLENCE AWARD
For information on ASQ's International Team Excellence Award, g0
to http://wcgi.asq.org/team-competition/participants.html.

e Change is difficult for many, requiring the why to fre-
quently be reviewed.

e (Quality and quantity must be balanced to ensure posi-
tive impact on outcomes.

e (Clinician buy-in is a key to success.

e (Coaching and persistence are the only ways to sustain
success.

The team’s previous measurement system analysis
confirmed that its reporting application was an accurate
source for its key performance, availability and call-qual-
ity data. The data were tracked using control charts and
bar graphs over weekly and monthly time frames.

A detailed response plan to ensure a timely correction
of any process variance is an important element of the
control plan. This plan uses standard reporting metrics
to address results outside expectation and requires a
drill-down to find root causes when targets weren't met.
Action plans are then created to address any variances.

The tangible results for the project were a 67% in-
crease in median calls per clinician hour, an improve-
ment in clinician availability to 98% of the Healthways
standard, and improvement or maintenance of all call-
quality indicators. Research showed strong correlation
between increased member contacts and improved
member outcomes and return on investment.

Intangible results included a significant improvement in
colleague opinion survey results, achievement of a lower em-
ployee turnover rate compared to previous years and presen-
tation of clinician metrics in a real-time format that allowed
them to see how they were performing.

Importantly, the initiative set the
stage for future employee-led improve-
ment projects at Healthways.
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Air Academy Associates
1650 Telstar Drive

Suite 110

Colorado Springs, CO 80920

Telephone: 719-531-0777 ﬁ;‘.l:«_ a5
E-mail: aaa@airacad.com ﬂ-‘."-!ul."tl'i ATES

Web: www.airacad.com

Air Academy Associates provides business
assessments, training, consulting, and

deployment guidance in lean, Six Sigma,

Design for Six Sigma, design for reliability,

and other improvement methods.

E-mail: sales@asq.org ‘
Web: www.asg.org AS@
ASQ offers a variety of individualized public courses
and corporate in-house Six Sigma training—technical
training of Black Belt experts, as well as special
programs specifically geared to create and

sustain a Six Sigma infrastructure for all levels
of management.

American Society for Quality
600 North Plankinton Avenue
Milwaukee, WI 53203

Telephone: 414-272-8575

Creative Healthcare
7047 E. Greenway Pkwy. .

Suite 250 § H:,
Scottsdale, AZ 85254 - —
Telephone: 480-473-2525 AR R Ay

E-mail: mm@creative-healthcare.com
Web: www.creative-healthcare.com

SigmaXL is a leading provider of user-
friendly Excel add-in software tools for
statistical and graphical analysis.

Our flagship product, SigmaXL, was
designed from the ground up to be
cost-effective, powerful, and easy to use. It
enables users to measure, analyze, improve,
and control their service, transactional,

and manufacturing processes. As an add-in
to the already familiar Microsoft Excel,
SigmaXL is ideal for Six Sigma training and
is used by leading Six Sigma consultants. It
is rapidly becoming the tool of choice for
Six Sigma professionals.

Unique Features

SigmaXL includes lean and DMAIC templates
such as team/project charter, SIPOC
diagram, data measurement plan, cause
and effect matrix, FMEA, quality function
deployment, Pugh concept selection matrix,

SigmaXL

Web: www.SigmaXL.com
E-mail: sales@SigmaXL.com

SigmaXL® + Excel® = Easy Statistical and
Graphical Analysis!

Creative Healthcare is the leading provider of
healthcare-specific Lean Six Sigma Performance
Improvement Solutions, distributing these services
and products to the entire healthcare industry.

EtQ, Inc.

399 Conklin St., Suite 208
Farmingdale, NY 11735-2614
Telephone: 516-293-0949
E-mail: info@etq.com

Web: www.etg.com

EtQ is the leading enterprise quality and compliance
management software for identifying, mitigating,
and preventing high-risk events through integration,
automation, and collaboration.

ErQ

InfinityQS

14900 Conference Center Drive

Chantilly, VA 20151 o
Telephone: 703-953-2011 Ty 5
E-mail: evrens@infinitygs.com __“

Web: www.infinitygs.com
InfinityQS is the leading provider of statistical
process control (SPC) solutions to manufacturers
worldwide, helping them measure and analyze data
in their Six Sigma initiatives.

Minitab Inc.

Quality Plaza

1829 Pine Hall Road

State College, PA 16801
Telephone: 800-448-3555
E-mail: sales@minitab.com
Web: www.minitab.com

Minitah».
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control plan, takt-time calculator, and
process load balance.

Measurement systems analysis includes

a random worksheet generator with user
specified number of parts, operators, and
replicates. The analysis adds confidence

intervals to the MSA metrics.

The two-sample comparison test
automatically tests for normality, equal
variance, means, and medians, and
provides a single report with rules-based
yellow highlight to aid the user in
interpretation of the output. Low p-values
are highlighted in red, indicating that the
results are significant.

Design of experiments provides a unique
“view power analysis as you design” feature
allowing you to readily see the trade-off
between the cost of experimental runs/

888-SigmaXL (888-744-6295) or 416-236-5877

Minitab Statistical Software, Quality Companion
by Minitab, and Quality Trainer by Minitab provide
a complete solution for Six Sigma and quality
improvement projects.

PQ Systems
Telephone: 800-777-3020
Web: www.pgsytems.com

SigmaXL ]gmﬂ
151 Bloor Street West o
Suite 890 ot AL

Toronto, ON, Canada M5S 1S4 S
Telephone: 888-744-6295

E-mail: mail_information@sigmaxl.com

Web: www.sigmaxl.com

SigmaXL + Excel = Easy Statistical and Graphical
Analysis. SigmaXL software is cost-effective,
powerful, user-friendly, and ideal for Lean Six Sigma
training! Free 30-day trial.

Smarter Solutions, Inc.

11044 Research Blvd., Suite B-400 /\/\/
Austin, TX 78759 SMARTER
Telephone: 512-918-0280

Fax: 512-892-9361

E-mail: info@smartersolutions.com
Web: www.smartersolutions.com

replicates and the corresponding statistical
power—before you finalize the design.

Coming Soon in Version 6!

Automatic distribution selection and
fitting, process capability, and statistical
process control for non-normal data.
Includes 27 continuous distributions, plus
Box-Cox and Johnson transformations.

Design of experiments will include response
surface and Taguchi designs with multiple
response optimization.

Control charts will allow you to easily
exclude data points and add comments.

Cost-Effective

SigmaXL is a fraction of the cost of any
major statistical product, yet it has all the
statistical and graphical functionality most
professionals need.

A free 30-day trial version is
available for download from our
Web site. Quantity, educational,
and trainer discounts are available.
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QUALITY IN THE FIRST PERSON &y re staueeer
From Class to Career

Course on TQL changes a Navy lieutenant’s future

“STAUFFER, ON Monday morning, you
will either be in that total quality leader-
ship (TQL) class or in front of the captain,
explaining why you were not there!”

With these words, my Navy division officer
inadvertently put my life on a different course.

I had been involved in quality before.
I worked at Ford for several years in the
old, low-quality days of the 1970s. I actually
drove a Volkswagen and a Toyota during
that time. There, I watched a foreman follow
an inspector and pull reject tags from trans-
missions that hadn’t passed the stay-in-park
test, because he “needed the numbers.”

I took part in a recall of more than

100,000 Bronco transmissions because the
plant industrial engineer (an English major
with a two-year associate degree who was
married to the plant manager’s daughter)
had signed an engineering waiver when we
ran out of valve body filter screens.

Introduction to TQL

In the Navy, because I cared about how
well things were done and how well they
worked, I ended up as a quality auditor for
anumber of major projects. When I heard
we would be doing TQL and that this was
how auto manufacturers were improving

quality, I was not impressed. And, when

I heard from my Ford buddies that TQL
was “Japanese management,” I was even
less impressed. So, the first few times my
division officer scheduled the introductory
fundamentals of a TQL seminar, I found
excuses to be elsewhere. This time, though,
she wasn't letting me off the hook. I called
a trusted friend, expecting sympathy, but he
said, “It’s not what you think it is. Keep an
open mind. I think you will like it.”

The class didn'’t start well. There were
videos of Ford executives and managers
talking about quality problems at Ford and
videos of some old bald guy railing about
statistical control. Statistics? What could
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statistics possibly have to do with anything?
Then the instructors talked about systems,
psychology, 14 points, driving out fear, re-
ward systems and performance evaluations
as harmful barriers. None of it made sense—
until they began talking about variation.

The instructors said we didn'’t live in
a mechanistic, deterministic world. This
appealed to me because I had often felt that
way and had spent most of my career fight-
ing the feeling. Later, they brought out a con-
tainer full of red and white beads, asking for
volunteers to play a game. What followed
literally changed my life.

Red bead experiment

W. Edwards Deming’s red bead experiment
had a profound effect on me.! That one exer-
cise contained nuggets of new knowledge
and offered answers to many leadership
questions I had struggled with for years.
Among them:

¢ Why couldn’t we seem to make perfor-
mance evaluation and ranking work?

e Why did internal competition always
seem to fail or be harmful?

e Why was it impossible to actually do the
impossible?

Suddenly, I wanted to know more about
Deming, these management theories, sys-
tems, and even, incredibly, statistics.

The Navy offered numerous avenues
to education. I took classes in statistical
process control and basic statistics, and
I signed up for 10 weeks of TQL training.
I began putting together a plan to finish
my bachelor’s degree and went on to get a
master’s degree prior to retiring from the
Navy.

I became a TQL coordinator, or director
of quality, at a major overseas base, then
went on to join the TQL Schoolhouse, a
group of internal consultants for the entire

Department of the Navy, where I worked as

a lieutenant until I retired.

After retiring from the Navy, I joined a
quality consulting group in Minneapolis, and
now I have my own consulting practice.

I still conduct the red bead experiment
in all my Six Sigma and statistical process
control training and leadership development
seminars, and I try to present it whenever I
can at quality conferences. I've found that
it provides a great foundation and is a con-
versation starter for any course in quality,
statistics or leadership.

REFERENCE AND NOTE

1. W. Edwards Deming, red bead experiment.

For more information about W. Edwards Deming's red bead
experiment, visit www.asg.org/glossary/r.html.

RIP STAUFFER s principal and senior
consultant with Woodside Quality Solu-
tions, Carver, MN. He earned a master’s
degree in quality assurance and applied
statistics from California State Uni-
versity, Dominguez Hills, CA. A senior
member of ASQ, he is a certified quality
manager and Six Sigma Black Belt.
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IN DECEMBER 2007, ISO/IEC Guide
99:2007—International vocabulary of
metrology—Basic and general concepts
and associated terms (VIM) was released.
It replaces what is known in the metrology
community as the second edition of the
VIM, making it the equivalent to the third
edition.

ISO/IEC Guide 99:2007 was developed
by a joint committee that was comprised
of representatives of: the International
Bureau of Weights and Measures, the In-
ternational Engineering Consortium, the
International Organization for Standard-
ization (ISO), the International Federa-
tion of Clinical Chemistry and Labora-
tory Medicine, the International Union
of Pure and Applied Chemistry, the
International Union of Pure and Applied
Physics, the International Organization
of Legal Metrology and the International
Laboratory Accreditation Cooperation
(ILAC).

It is worthwhile for those involved in
the test and calibration business to obtain
a copy of this guide.

uncertainty ; maie1

Metrological traceability | Combined

hierarchy

International Bureau of

Weights and Measures e
National Measurement

Laboratory

Working metrology laboratory
General calibration
Process measurement

Reference metrology
laboratory

Traceability hierarchy and

uncertainty uncertainty

Defining harmony

Because the guide harmonizes terms for
many different industries, it is important to
take a closer look at all the terms. In this
column, I will examine measurement un-
certainty and metrological (measurement)
traceability. The notes after the definitions
clarify several measurement scenarios for
the user and provide guidance:!

1. Measurement uncertainty, uncer-
tainty of measurement, uncertainty:
Non-negative parameter characterizing
the dispersion of the quantity values being
attributed to a measurand, based on the
information used.

Note 1: Measurement uncertainty
includes components arising from system-
atic effects, such as components associated
with corrections and the assigned quantity
values of measurement standards, as well
as the definitional uncertainty. Sometimes,
estimated systematic effects are not cor-
rected for. Instead, associated measurement
uncertainty components are incorporated.

Note 2: The parameter may be, for
example, a standard deviation called
standard measurement
uncertainty (or a speci-
fied multiple of it), or the
half-width of an interval,
having a stated coverage
probability.

Note 3: Measurement

Expanded

0.005 uncertainty comprises,
in general, many com-
ponents. Some of these
may be evaluated by
type-A evaluation of
measurement uncer-
tainty from the statistical
distribution of the quan-
tity values from a series

 MEASURE FOR MEASURE ~ svoupstan
In NO Uncertain Terms

Find the meaning behind key words to get most out of guide

of measurements and can be characterized
by standard deviations. The other compo-
nents, which may be evaluated by type-B
evaluation of measurement uncertainty,
can also be characterized by standard
deviations and evaluated from probability
density functions based on experience or
other information.

Note 4: In general, for a given set of
information, it is understood the measure-
ment uncertainty is associated with a stated
quantity value attributed to the measurand.
A modification of this value results in a
modification of the associated uncertainty.

2. Metrological traceability: Prop-
erty of a measurement result whereby
the result can be related to a reference
through a documented, unbroken chain
of calibrations, each contributing to the
measurement uncertainty.

Note 1: For this definition, a “refer-
ence” can be a definition of a measure-
ment unit through its practical realization,
or a measurement procedure that includes
the measurement unit for a nonordinal
quantity or a measurement standard.

Note 2: Metrological traceability re-
quires an established calibration hierarchy.

Note 3: Specification of the refer-
ence must include the time at which the
reference was used in establishing the
calibration hierarchy, along with any other
relevant metrological information about the
reference, such as when the first calibration
in the calibration hierarchy was performed.

Note 4: For measurements with more
than one input quantity in the measurement
model, each of the input quantity values
should be metrologically traceable, and the
calibration hierarchy involved may form a
branched structure or a network. The effort
involved in establishing metrological trace-
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ability for each input quantity value should
be commensurate with its relative contribu-
tion to the measurement result.

Note 5: Metrological traceability of a
measurement result does not ensure the
measurement uncertainty is adequate for a
given purpose or that there is an absence
of mistakes.

Note 6: A comparison between two
measurement standards may be viewed as
a calibration if the comparison is used to
check and, if necessary, correct the quan-
tity value and measurement uncertainty
attributed to one of the measurement
standards.

Note 7: ILAC considers the elements
for confirming metrological traceability to
be an unbroken metrological traceability
chain to an international measurement
standard or a national measurement
standard, a documented measurement
uncertainty, a documented measurement
procedure, an accredited technical com-
petence, metrological traceability to the
International System of Units and calibra-
tion intervals.?

Note 8: The abbreviated term “trace-
ability” is sometimes used to mean
metrological traceability, as well as other
concepts, such as sample traceability, doc-
ument traceability, instrument traceability
or material traceability, where the history
(trace) of an item is meant. Therefore,
the full term, metrological traceability, is
preferred if there is any risk of confusion.

Perfect pair

These two definitions are important
because of how intertwined they are.
Without documented measurement uncer-
tainty for a measurement parameter, we
do not have metrological traceability. To
estimate measurement uncertainty, docu-
mented calibration and measurement
uncertainty data is required from the
laboratories that calibrated the equipment
to fulfill the “unbroken chain of calibra-

tions” requirement.

Pyramid of uncertainty hierarchy , ricure

International Bureau of
Weights and Measures
(0.0025) U = 0.005

National Measurement
Laboratory
(0.01) U=0.014

U = Uncertainty

Reference metrology
laboratory
(0.05) U = 0.06

Working metrology
laboratory
(0.2) U=0.23

General
calibration
(0.5) U =0.68
Process

measurement
(1.0) U =1.69

Laboratories claiming metrological
traceability must have documented, unbro-
ken chains of calibrations, each contribut-
ing to the measurement uncertainty. If
calibration or test laboratories have doubts
about having documented measurement
uncertainty budgets, these definitions re-
move those doubts. For verifying metrolog-
ical (measurement) traceability, you must
have measurement uncertainty budgets.

We can illustrate these two definitions
graphically in Figure 1 and Table 1. In Fig-
ure 1, each successive level of metrological
hierarchy’s combined measurement uncer-
tainty includes the previous level measure-
ment uncertainty. In Table 1, the measure-
ment uncertainties are combined using the
root sum square method, as outlined in the
guide to uncertainty of measurement.?

Laboratories accredited to ISO 17025
must have documented measurement un-
certainty budgets for each parameter un-
der their scope of accreditation. Because
ISO 17025-accredited laboratories are
assessed by third-party accrediting bodies,
their claims of metrological traceability
are thoroughly verified and validated.

Unaccredited laboratories need to have
measurement uncertainty budgets, along

with documentation available to prove
claims of metrological traceability, along
with measurement uncertainty budgets.
Traditionally, estimating and calculating
measurement uncertainty is one of the
more difficult tasks for laboratories prepar-
ing for ISO 17025 accreditation.

Many tools and techniques exist for
estimating measurement uncertainty. A
future column will outline a generic pro-
cess to estimate, calculate and develop a
measurement uncertainty budget.
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How to Get Hired

One hiring manager offers insight, advice to job seekers

AS AN EMPLOYEE, I have tons of in-
sight on what the job hunt looks like from
the seeker’s point of view. This comes
from my own and others’ experiences. But
I've often wondered what the process is
like for the person on the other side of the
hiring desk.

When a temporary office relocation
put my desk next to a recruiter for a few
months, I had a chance to find out. My
work neighbor recruited and hired many
IT projects in the department I worked in
at the time. He talked with me about his
experiences from the hiring manager’s
perspective.

JC: What tells you it’s time to hire new
people?

IT: I use a combination of short and

long-term views. I have predictable season-
al demands that call for targeted additions
to staff. I'm responsible for keeping up
with the progress of all our projects. The

QUALITY CAREERS

required mix of skills changes with each
stage of work. When a particular stage is
on the horizon, I try to hire in preparation
for it. Occasionally, we land work that calls
for skills we do not have in-house, so I go
to the market to satisfy those needs.

From a longer-term perspective, I try
to find the optimum balance of new and
experienced people. As people advance in
their current assignments and move on to
more demanding ones, I sometimes hire
to handle the backfill created when they
move up.

Turnover is a major concern in my
industry. While we try to keep our people
happy, they do sometimes retire or leave
for other reasons. It is not unusual for
me at any given time
to be seeking very
experienced people to
compensate for attri-
tion at the high end of
the learning curve.

Internet leads

JC: How do you find
new people?

IT: Particularly
in my industry, the
internet has com-
pletely changed how
we do things. Our company website is the
primary source for advertising and accept-
ing applications. Some of the general job
search websites pick up our listings as part

of their routine sweeps of the internet.

At www.asq.org/careers, job seekers can post résumeés, get career advice and
explore career development opportunities, and employers can post jobs and

search résumes.

We also use, to a lesser degree, newspa-
per ads, referrals from existing employees
and contacts in our industry at other
companies. On somewhat rarer occasions,
I have been known to contact old college
professors for referrals, especially when
I am looking for something a new college
graduate could fill.

Take the time to respond to
the specific wording and
requirements of the job listing.

We get periodic contacts from recruit-
ers who scour our postings. If they
send us a particularly strong candidate,
we will consider him or her. If [ had to
guess, I'd say direct applications through
our company’s website are the source
for half to two-thirds of our eventual
placements.

Standout candidates

JC: What kinds of applicants stand out?

IT: I like people who take the time
to respond to the specific wording and
requirements of the listing. I guess about
10% to 156% of the applications are com-
plete failures in that respect. I normally
take that as a sign of the shotgun ap-
proach. Even recruiters are occasionally
guilty, but far less frequently than indi-
vidual applicants. If the applicant gives the
impression my company doesn’t deserve
more than the shotgun approach, he or
she shouldn’t expect any special consider-
ation from me.

JC: Are you flexible in how you review
résumés?

IT: I have the benefit of the folks in HR
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who prescreen applications for me. So, al-
most all of the time what I see are the most
promising candidates. We do not automati-
cally rule out applications because they do
not mention some predetermined set of key-
words. The experience does not necessarily
have to be a perfect match for what we are
trying to fill, but the better the connection
applicants make on their résumés, the better
their chances of being hired.

JC: What's your opinion on mentioning
salary?

IT: If the applicants insist on volun-
teering no information, they aren’t doing
themselves any favors. I have to at least
make sure they are not completely out-
side the range I can offer for the position.
I don’t want to invest the effort a good
hire requires only to find out I wasted
my time as far as salary expectations are
concerned. When it gets to the offer stage,
we encourage the applicant to consider
the whole salary and benefits package.

Upward mobility

JC: If you had to name one theme run-
ning through your selection criteria, what
would it be?

IT: I would say promotability. We are
most interested in people who can grow
with our organization on a long-term
basis.

JC: Do you have any suggestions for
how to minimize negative surprises at the
offer stage?

IT: Most of the negative surprises I
can think of come from poor references.
Applicants should make sure their refer-
ences are current and able to address their
qualifications for our job.

JC: Do you have any closing thoughts
to offer job seekers?

IT: Don't be afraid to check out new
opportunities in the marketplace even if
you like your current job. Be careful about
staying too long in your comfort zone
and growing stale. Let the company see
the real you during the interview. We can

usually spot phonies, and they don’t fit in advance, but be flexible on the manner
well here. and timing.

JOSEPH D. CONKLIN is a mathematical
statistician at the U.S. Department of
Energy in Washington, D.C. He earned
a master’s degree in statistics from
Virginia Tech and is a senior member
of ASQ. Conklin is also an ASQ certi-
fied quality manager, quality engineer,
quality auditor and reliability engineer.

Finally, don’t accept an offer without
getting reasonable answers to all your
questions about duties and coworkers.
Keep up to date on the industry so your
training and skills are current. Strive to

It's not magic,

= Faoinr, Chak, Chard
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AND KEITH EBERHARDT

Care and Feeding
of Checkwelighers

Statistics to help guard against release of underweight packages

MANY YEARS ago, during a tour of a
production facility where packages of
customer goods were being filled, a statis-
tician colleague and I (Lynne Hare) stood
transfixed by an end-of-line checkweigher.
There was a red light on above a label that
read, “Needs rezero.” That didn’t seem to
bother anyone.

We watched as package after package
progressed over the checkweigher’s scale,
some of them being kicked off into a bin
by a pneumatic device. Then we weighed
a large number of packages from the bin
and found almost all of them were above
the label-declared weight. Only a very few
were actually below the label declaration
by more than the law would allow.!

When no one else was around, my
colleague announced he could do an
excellent imitation of the checkweigher.

Moving his head rapidly from side to side,
he blinked his eyes repeatedly and said,
“What was that? What was that? What was
that?”

We laughed. It’s easy to poke fun but
more difficult to come up with something
that is constructive—yet sufficiently
simple—to use on a busy production floor.

If you start with questions that come
immediately to mind, you might want to
know what the checkweigher is targeted
to reject, what the size of its zone of
uncertainty is, and, given those things,
what the chances are that a good pack-
age would be rejected and a bad package

would escape detection.

Quantifying the uncertainty
Let’s start with assessing the size of
the zone of uncertainty, or the gray

Scatter diagram of checkweigher
vs. actual weight / rcure+

87

86

85

Checkweigher reported weight (g)

83 84

85 86 87

Actual weight (g)

You can use multivariate statistics
to learn the probability that

a package will be rejected,
given that its weight is acceptable.

zone, as it is often called. It is common
practice for operators or quality control
specialists to run a package of known
weight at machine speed several times
over the checkweigher scale and record
the resulting readings. A zone of target
plus or minus 3 standard deviations of the
resulting data might be used to provide an
estimate of the size of the gray zone.

That strategy gets you only part way
there. We should be a bit more ambitious
to ensure that the checkweigher’s acuity is
uniform over the weight range of expected
performance and that the checkweigher
reads accurately over that same range.

Here’s a strategy that might help
provide such assurances. Choose a range
of weights likely to be experienced by the
checkweigher. For example, one check-
weigher study was designed to evaluate
performance over weights ranging from
83.2 to 86.5 grams (g). The weight range in
this case would be 3.3 g.

Next, divide the range by a convenient
number to yield approximately 10 or more
increments. Here, we use steps of 0.3 g to
provide 12 weight increments of 83.2, 83.5,
83.8, ..., 86.5 g. Then, artificially create 12
packages that weigh as close to these ex-
act amounts as possible by using a static,
calibrated analytical balance. Run these
packages randomly over the checkweigher
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scale five times each, recording the stated
weights and capturing the packages so
you don'’t send tidy packages of birdshot,
or whatever you have used to create the
packages, out to your customers. Table 1
lists the data resulting from this exercise.

Next, of course, follow the first rule of
data analysis: “Always, always, always,
without exception, plot the data and look
at the plot.” Figure 1 is a scatter diagram
of the raw data. At this point, you would
make a rough visual assessment of the
plot to determine whether the variation
among checkweigher reported weights is
the same among all the actual weights—
that’s “the acuity being the same over
the weight range” part mentioned earlier.
Then you would want to look at the plot
to get some assurance the checkweigher-
reported weights are roughly equal to the
actual weights on average. That’s the accu-
racy part mentioned earlier.

Of course, there are formal tests for
these phenomena. To test for uniformity
of variation among the five checkweigher
readings of each of the 12 packages, we
could use Bartlett’s test. For these data,
the test statistic is 9.92 and its probabil-
ity is 0.537, clearly not small enough to
persuade us that the standard deviations
are different.

To ensure the checkweigher-reported
values are the same within chance varia-
tion as the actual weights, we could look
at the slope of the regression of those
weights on the actual weights. For these
data, the calculated slope is 0.978 and
its standard error is 0.057. Because the
calculated slope is less than one standard
error away from the theoretical value of 1,
we would say the slope does not differ sig-
nificantly from that value. More formally,
we could test the difference between the

STATISTICAL STUDIES

Checkweigher readings of packages
of known weights / s+

" Actual | Pass1 | Pass2 | Pass3 | Passd4 | Pass5 |

calculated slope and the theoretical value
in light of the variation as a t-statistic:

b,-10 0.978-1.0
l= S = 0057 -~ 0.386

by

where b, is the estimated slope and s, is
its standard error. The conclusion is the
same: We cannot say the slope is different
from 1.

Ideally, the regression line should
have a zero intercept, and the formal test
for that looks like the one for the slope.
It turns out the calculated intercept for
these data (1.914 with a standard error of
4.821) does not differ significantly from
zero, but it should also be noted that our
data are very far, in terms of multiples of
variation, from weights of zero. So this
test is a wild extrapolation (which doth
taste of wormwood to statisticians).

Given that our checkweigher appears
healthy from the perspectives of uniform
acuity and a high degree of accuracy, we
come back to the original objective of as-
sessing the size of its zone of uncertainty,
or gray zone. Pool the within-actual-
weight standard deviations. A quick way

Are there specific topics you would like to see addressed in future Statistics
Roundtable columns? Send your thoughts to editor@asq.org, and we'll forward
the ideas to our columnists for consideration.

to do that is to carry out an analysis of
variance on the data using the actual
weight as the source of variation. Take the
square root of the residual mean square,
and call it s,. In this example, you should
gets, = 0.442. Tt has 48 degrees of free-
dom, more than enough to keep you out of
too much hot water.

Protecting against shipment

of short-weight packages

What do you do with that? Well, sup-

pose you wanted your checkweigher to
prevent erratic weights from getting to
the customer and getting your company in
trouble. Further, suppose your label dec-
laration is L grams. Look up the maximum
allowable variation (MAV) corresponding
to that label weight in NIST Handbook
133.% If you are willing to take only a a %
chance that a package weighing at the la-
bel minus MAV would get to the customer,
you would set the checkweigher reject
point at X = Label - MAV + ¢ (¢ dj)sg. Here,
¢ (df) is the student’s t-statistic that marks
off apercentage of the distribution in the
tail and has df degrees of freedom.

In our example, suppose the label
declaration is L = 82 g. NIST Handbook
133 shows a MAV of 7.2 g.? If we want
only a 1% chance that a package weighing
L —MAV = 74.8 grams will get out to the
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customer, we should set the check- Protect against rejecting

weigher at: good packages

X, =82.0-7.2 + (2.407)(0.442)
= 75.864 grams

Note that lighter packages will get to

the customer even less often. The manager’s question will be, “How

Your local, friendly plant manager is con-
cerned about getting the product out the
door. Production volume is one measure

for which plant managers are rewarded.
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many good packages are being zapped
by the checkweighers into the reject bin?
They have to be reweighed manually, and
that slows us down.”

That question is not answered as
easily as the question concerning the
release of short-weight packages. To
find the solution, you need to know the
size of the checkweigher’s gray zone, the
checkweigher’s setting and the MAV. But
you also need to know the mean and the
standard deviation of the package weights
moving over the checkweighers. Given
that information, you can use multivari-
ate statistics to learn the probability that
a package will be rejected, given that its
weight is acceptable, for example, above
the label minus MAV.

If you are not current in your multivari-
ate statistics, you can rest assured that the
larger the checkweigher’s gray zone, the
higher the percentage of good packages
that will be incorrectly zapped. What do
you do about that? Remember the red
light above the label that says “Needs
rezero”? Take it seriously and follow the
manufacturer’s instructions to rezero the
checkweigher.

Or you can just stand there and say,
“What was that?”
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Risk and Quality Management

A holistic approach is necessary for organizational survival

THE MEDIA has made all of us aware of
the global financial crisis caused by the
assumption of risk by banks and specula-
tors in stocks and commodities. Even
ordinary people took on risk by buying
homes in hot markets, hoping that they
could quickly resell them and make a big
profit.

What we have since learned is that
many of these people, professionals and
otherwise, did not understand or even
consider the risks of the types of transac-
tions or deals they were making. This
caused significant losses for everyone.

In any organizational or business envi-
ronment, we talk about risk all the time,
with the understanding that we have to

It's time to identity risk mitigation

e The quality department is tasked with
the risk of shipping defective product.

Fragmentation in integration
This fragmented approach to risk is be-
coming more dangerous as companies with
highly integrated processes and systems
face risks that threaten their existence.
These risks come in the form of non-
compliance with government regulations,
information security threats, natural disas-
ters, product liability and customer dissat-
isfaction resulting in loss of business.
It is important, now more than ever,
for companies to develop and maintain
a holistic risk management program that
coordinates these silos because they all

as part of QMS processes.

manage multiple aspects of risk every day.
From an ownership and operational stand-
point, as an organization gets bigger and
more sophisticated, the one thing manage-
ment learns to do is to manage risk.
Companies have always had to deal
with different types of risk, be it financial,
legal, or related to a product launch, merg-
er or the threat of natural disasters. These
risks are traditionally treated as silos:
e The CFO is responsible for understand-
ing and making financial risk decisions.
e The IT department is responsible for the
risk of losing data-processing capabili-
ties.
e Legal counsel must understand and
manage the company’s legal issues.

have the same overall goal: to protect the

company and ensure its survival to the

benefit of its stakeholders.!

The quality management system (QMS)
of an organization exists as a framework
for how the organization is going to
ensure customer satisfaction through
a set of operational requirements and
quality management principles when the
organization:

e Needs to demonstrate its ability to con-
sistently provide product that meets
customer and applicable statutory and
regulatory requirements.

e Aims to enhance customer satisfaction
through the effective application of the
system, including processes for contin-

ual improvement of the system and the

assurance of conformity to customer

and applicable statutory and regulatory
requirements.?

The word risk appeared nowhere in
ISO 9001:2000. Yet the origin of quality,
specifically quality control, was the ap-
plication of statistical principles for man-
aging risks (also known as probabilities)
of delivering defective or nonconforming
product to the customer (consumer risk).

There was a corollary risk of having too
stringent a method of measurement and
thus scrapping or wasting perfectly ac-
ceptable product that the customer would
accept, thus potentially creating losses
that would damage the organization’s
competitive position (producer risk).

It is only now, in the just-published
ISO 9001:2008, that the word risk finally
appears. The standard’s introduction says
that relative to the environment the orga-
nization has to operate in, which includes
legal, regulatory and competitive forces,
the adoption of a QMS should be a strategic
decision of an organization.

The design and implementation of an
organization’s QMS is influenced by its or-
ganizational environment, changes in that
environment and the risks associated with
that environment.?

In adapting ISO 9001 to the industry-
specific standard SAE AS9100, the
aviation, space and defense industries
always recognized the need to identify
and manage risk as part of an acceptable,
functioning QMS.

The word risk first appeared in AS9100
in terms of evaluating the risk of being
able to deliver what the customer was
asking for as part of reviewing require-
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ments related to the product.

Many other sections of ISO 9001:2000
are all about managing and mitigating
risks. They cover the following:
¢ Reviewing requirements.

e Establishing a robust design process.

e Looking at all aspects of customer use
of the product.

e Management of the supply chain.

e Control of product or service operations.

Added to that list are the requirements
for a nonconformance control process,
feedback to management about risks un-
covered in internal audits, and the correc-
tive and preventive action processes that
are supposed to be built into the system.

In fact, the entire standard could be
considered a tool to mitigate the risk of
poor customer satisfaction, with customer
satisfaction considered essential for
business continuation. But, we now don’t

really talk about risk in those terms.

Newest version of SAE AS9100
In the newest version of SAE AS9100,
soon to be released as revision C, the use,
importance and emphasis of risk is signifi-
cantly enhanced.

Risk is used as an all-encompassing
concept that can apply to all parts of
the QMS and product life cycle. Risk is
mentioned about 16 times and given its
own definition: “An undesirable situation
or circumstance that has both a likelihood
of occurring and a potentially negative
consequence.”™

Some may argue that the products
created and used by the aviation, space
and defense industries have inherently
greater risks than other types of products
(think aircraft, spacecraft and weapon
systems). I contend that any organization
has to manage not only product risk to
customers (from asbestos to ladders to
toys) but also risks to the organization
from likely events that could have nega-
tive consequences (think business disrup-
tion in a lean supply chain that could shut

down a customer’s operations).

The writers of the latest revision of the
AS9100 standard not only identify risk as a
concept but also identify risk management
as an essential ingredient in the healthy
functioning of the organization’s QMS.

Clause 7.1 of the revised AS9100,
which covers product realization and
risk management requirements, includes
establishing and implementing a process
for managing risk that includes:

e Assignment of responsibilities for risk
management.

e Definition of risk criteria (for example,
likelihood, consequences and risk ac-
ceptance).

e Jdentification, assessment and commu-
nication of produce realization risks.

¢ Identification, implementation and man-
agement of actions to mitigate risks that
exceed defined risk acceptance criteria.

e Acceptance of risks remaining after im-
plementation of mitigating actions.”
Risk is not something that is treated

lightly from an organizational standpoint.

Organizations carry all sorts of insurance

to mitigate risks to the business, such as

liabilities from faulty products and faulty
decisions by management. Organizations
also carry insurance against the loss of
physical assets of the organization and the
loss of people.

What insurance are organizations car-
rying for scrap, rework, poor supplier per-
formance or bad internal processes that
delay shipments? How do organizations
compensate for designs that are difficult
to produce, machines with unacceptable
variances, or new product or technology
introductions with unknown variables?
How do we compensate for the design and
integration of complex technology and
software so unintended consequences do

not manifest in product failure or worse?

Customer dissatisfaction risk
Each and every risk in the preceding
paragraph can and will lead to customer

dissatisfaction, but it could also have dire
effects on the organization’s ability to
continue as a viable concern.

In many articles about the current
problems in financial markets, you will
find repeated references to the fact that
the personnel in those organizations did
not understand or fully appreciate the
risks associated with the kinds of invest-
ments or transactions they were making.

Many of these same organizations view
their buying, selling, lending and financ-
ing as products, but they simply lacked or
ignored the risk mitigation activities that
should have taken place.

Many of these same organizations
have fully functioning and certified QMS
processes. Maybe it’s about time we iden-
tified risk mitigation as part of our QMS
processes.

Risk is not a bad thing or a dirty
word. There is a lot of uncertainty in any
endeavor that advances us. Risk is how
we learn, innovate and open new frontiers
and levels of understanding. There is no
way we would have the societies and tech-
nology we have today without risk.

But let’s be sure we understand what
we are risking and whether we can afford
to pay the price if the risk involved ex-
ceeds the potential benefit, or the ultimate
outcome threatens a business’s very

existence.

REFERENCES AND NOTES

1. Shon Harris, “Understanding Risk,” http://searchsecu-
rity.techtarget.com/tip/1,289483,sid14_gci1158732,00.
html#guide.

2. ANSI/ISO/ASQ Q9001-2008—Quality Management
Systems—Requirements, International Organization for
Standardization, 2008.

3. Ibid.

4. SAE AS9100:2008, Quality Management Systerms—
Requirements for Aviation Space and Defense Industries,
SAE Inc., unpublished.

5. Ibid.

DALE K. GORDON is vice president of
quality for Woodard MPC in Skokie, IL.
He is an ASQ fellow, past chair of the
American Aerospace Quality Group
and contributor to the AS9100 series
aerospace standards. Gordon earned
a bachelor’s degree in industrial
engineering from General Motors
Institute (now Kettering University) in Flint, Ml, and an MBA
from Butler University in Indianapolis.

January 2009 ¢ QP

61



-QPTOOLBOX

Thickness measuring system »
The Thick-800 XRF Analyzer from Skyray
XRF features a top-down measurement
system. This style allows for a sample
stage with 3-D movement. This sys-

tem also allows Skyray XRF to offer a
three-sided chamber door so users can
measure smaller samples with the door
closed or open the door to create a slot-
ted chamber and fit larger samples or
printed circuit boards.

The Thick-800 was developed with a
color camera sample viewing system and
double laser position technology. It can pro-
vide measurements of single layer, multiple
layers, thin film coatings and solders with
composition.

Call: 716-204-2388; visit: www.skyrayxrf.
com.

In-line palletizer v
FKI Logistex’s PL-950 Series hybrid in-line
palletizer uses one or more robotic arms
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for pattern forming, making it suitable for
handling small finished case sizes, multiple
product formats and complex patterns.
New patterns can be programmed from
the Human Machine Interface, and it also
gently handles products with minimal sec-
ondary packaging.

The PL-950 Series is available in two
models, the PL-951 and the PL-952, each

with the option of one or two robotic arms.

The PL-951 features a single-layer accu-
mulation zone for high-speed applications,

while the PL-952 includes two layer ac-
cumulation zones.

Call: 919-945-0552; visit: www.
fkilogistex.com.

Engineering software

LMI Technologies’ maestro allows engi-
neers to design, install and start any ma-
chine vision solution, while reducing time,
materials and costs by using two modules
for all installations.

The P800 is the master controller that
interfaces with the encoders and the input/
output. It also delivers microsecond syn-
chronization, power and safety. All timing,
triggering, synchronization, sorting and reject
activations are completed by this module.

The connecting piece to the maestro
P800 is the C12 module. The C12 module
powers and triggers any camera while
providing synchronized, configurable, high-
current pulses for light-emitting diodes or
lasers.

Call: 604-636-1019; visit: www.
Imitechnologies.com.

Microbial screening instrument
Celsis International has released
RapiScreen, a rapid microbial screening
instrument for dairy products. The screen-
ing test kit extends the Celsis Innovate
platform to screen Ultra Heat Treated (UHT)
and Extended Shelf Life (ESL) beverage
products for microbial contamination.

RapiScreen is ideal for companies that
produce beverage and dairy products. The
kit works on everything from clear to pulpy
juices and from broths to soups, with no
filtering necessary.

Adenosine triphosphate biolumines-
cence is the industry standard for the
rapid microbial screening of UHT and ESL
beverage products.




Call: 312-636-5355; e-mail: jshields@
outlookmarketinsrv.com.

Linear gauge sensor
0Ono Sokki Technology has introduced the
BS-112 miniature linear gauge sensor. The
BS-112 can measure various dimensions,
thickness, curvature, eccentricity, inner
and outer diameter, displacement, height,
depth, flatness, variation, run-out, round-
ness, distortion, deflection and position.

The sensor uses the precision glass
scale. The main advantage of this principle
is that you can maintain high, consistent
accuracy throughout its entire range. The
BS-112 was custom built to fit extremely
tight quarters.

Call: 630-627-9700; visit: www.onosokKki.
net.

Contact data verification V
Melissa Data’s Name Object 2.0 is an
addition to the Data Quality Suite. Name
Object 2.0 is a customizable application
program interface
that improves the
quality and integ-
rity of names that
companies capture
through their web-
sites, e-commerce
applications and
call centers.

Name Object 2.0 comes with 140,000
names in its name table, and users can add
names, prefixes and suffixes. They can also
add ethnic names or hames with which
they have a particular domain expertise.
The software parses multiple names and
identifies the gender of each recipient.

GOT A QUALITY PRODUCT?

—

Call: 800-635-4772; visit: Www.
melissadata.com.

Laser system A
Trumpf has released the TruLaser Cell Se-
ries 7000 for processing 2-D and 3-D mate-
rial. It allows users to adapt the processing
program to reduce the positioning times of
new parts. A smaller die diameter reduces
the flow rate and process gas consump-
tion. Compressed air can be used when
quality is secondary to the cost per part.
The TruLaser Cell Series 7000 offers two
axis modules for small and medium-sized
rotation of symmetrical components that
process a range of parts. A partition di-

Send your product description and photo to vfunk@asq.org.

vides the work area for loading and unload-
ing large parts simultaneously.

Call: 860-255-6424; e-mail: melanie.
mcmillan@us.trumpf.com.

Electrostatic voltage sensor
Trek has introduced Model 875, an electro-
static voltage sensor designed for in-line
monitoring of lectrostatic charge buildup.

The Model 875 allows manufacturers
to monitor production lines and other
processes in real-time, enabling process
adjustments.

Applications for the Model 875 include
use in semiconductor manufacturing
environments and the manufacture of
electronic and other devices.

Call: 585-798-3140; visit: www.trekinc.
com.
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Wayne Turk, ASQ Quality Press, 2008, 224
pp., $42 list, $25.20 member (book).
Common Sense Project Management is
not strictly a how-to book, because most
of what is written is, as the title suggests,
common sense. Because common sense
often can be an uncommon attribute, how-
ever, this book is useful to almost every
project manager.

The book is broken into three sections.
The first one addresses basic manage-
ment—you can't
be a good project
manager if you
aren’t a good man-
ager. The second
and main part of
the book deals with
project manage-
ment itself. The final section presents com-
mon project management mistakes and
how to avoid them.

The main strength of the book is that it
is well organized and written in a down-to-
earth style that includes humorous chapters
to make it easier to read. Moreover, the main
ideas presented in each chapter are clearly
arranged and presented schematically,
surely due to the experience of the author.

The book has two main weaknesses.
More editing would have enhanced its
readability—in particular, inserting figures
and tables would have helped. Also, at
times there is too much overlap and redun-
dancy between chapters.

Overall, this book provides an excellent
explanation of project management from
a project and management expert with
more than 35 years of experience. It serves
as a valuable resource for those lacking in
project management experience, making

REVIEWS

it a highly recommended book for novice
project managers or those looking to break
into project management.
Reviewed by Martin Tanco
Tecnun (University of Navarra)
San Sebastian, Spain

Forrest W. Breyfogle Ill, Bridgeway BOOKS,
2008, 189 pp., $16.95 (book).

The Integrated Excellence Enterprise
System (IEE) is the first in a series of books
that introduces a business governance
system that combines Six Sigma, lean and
theory of constraints process and product-
improvement methods with elements of
the balanced scorecard or hoshin kanri
styles of strategic planning methods.

By the author’s estimation, the system
enables managers to understand their busi-
nesses more completely and make better
decisions. This book gives a high-level over-
view of the entire system and attempts to
justify why the IEE system should be used.

Breyfogle is successful in showing how
design for Six Sigma can be integrated with
the process-level
method of design,
measure, ana-
lyze, improve and
control (DMAIC)
through the use
of enterprise-level
DMAIC.

The book contains an effective argument
for why red-yellow-green scorecards are
insufficient when determining the current
state of a business and how IEE, through the
use of probability plots and control charts,
can do a better job. Whether management
would accept the use of a probability chart
as a dashboard item is questionable, though,
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because the tool requires some training in
statistics to understand.

Breyfogle also makes the claim that
the qualities of a good Black Belt are more
inherent than learned, which may not be
true. It would be interesting to see some
data to back up that claim.

I wonder if it would have been better to
use volume one of the IEE series to provide
the overview and justification of the system
rather than have it as a separate book. Over-
all, however, this book provides an effective,
high-level introduction to what is an expand-
ed version of the lean Six Sigma method and
piques the reader’s interest for what is to
come in the other books in the series.

Reviewed by Brian Cocolicchio
Quest Diagnostics
Teterboro, NJ

Charles Kenney, Public Affairs Books, 2008,
304 pp., $26.95 (book).

Author and former Boston Globe journalist
Kenney, a quality and safety consultant to
Blue Cross Blue Shield of Massachusetts,
provides an excellent summary history of the
quality movement in American healthcare.

In the mid to late 1990s, while treatment-
related mortalities were the fifth-leading
cause of death for Americans, healthcare
practitioners decried attempts to stan-
dardize treatment. As healthcare quality
professionals from this era will grudgingly
remember, there were far too many prevent-
able mistakes in a medical landscape that
featured long waits in emergency rooms,
interminable paperwork and increasing inci-
dents of patients receiving the wrong medi-
cation or having the wrong limb amputated.

Those problems prompted a group of
physicians to study the rapidly developing
manufacturing concepts of quality improve-
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ment learned from the Japanese that were
being implemented in many American
businesses. These visionary physicians
began to apply these ideas and tools to the
practice of medicine. This book tells their
story and explains how what once was
seen as heretical actions have blossomed
into a healthcare quality movement that
has brought the focus back to the patient.

The succinct chapters describe the early
history of the quality movement in the
United States, the birth and success of the
Institute for Healthcare Improvement, the
Annenberg Conference on error, how to set
up methods to prevent human error, case
studies, a forward-
thinking perspec-
tive on the current
state of healthcare
quality and a view-
point regarding
further work that
needs to be done.

This is a highly recommended book for
all healthcare quality professionals and all
university libraries that house a business
curriculum.

FoHsl %= RESHY

Reviewed by Dale Farris
Groves, TX

Karolyn J. Snyder, Michele Acker-Hocevar and
Kristen M. Snyder, ASQ Quality Press, 2008,
345 pp., $60 list, $36 member (e-book).

At first glance, it appeared | erred in choos-
ing this book to review, because | am not
in the field of education. By the time | got
through the first part of the book, however,
| realized that if a reader substituted
words such as regulators, schools, school
districts, educators, teachers and students
with words such as companies, govern-
ments, healthcare systems, management,

managers, customers and workers, the
insights, analogies and scientific evidence
presented by the authors were not only
phenomenal, but universally applicable.
With a central
theme of reinvent-
ing education in
a global age, the
book is an explor-
atory journey that
includes perspec-
tives on the cur-
rent education system and three views of
change: the mechanistic view, the organic
view and an emergent theory of change.
Concise and understandable explana-
tions and examples are given for a plethora
of theories applicable to understanding the
current state and the emergent state of
organizations within their environments.
Several informative analogies are presented,
and a model is included that outlines what
students need if they are to succeed in a
global village (those not in the academic field
can substitute “workers” for “students”).

This book is a must-read for any
forward-thinking person aspiring to or
involved in major change in his or her
organization. In it, the authors provide
the rationale for breaking away from the
traditional command-and-control paradigm
to an adaptive, collaborative organiza-
tional model. This can lead to success, the
authors conclude, because the most mean-
ingful changes occur at the edge of chaos.

Reviewed by Russ Westcott
R.T. Westcott & Associates
Old Saybrook, CT

RECENT RELEASES

Rick A. Morris and Brette McWhorter Sem-
ber, AMACOM, 218 pp., $24.95 (book).

Chris A. Ortiz, Prentice Hall, 176 pp., $34.99
(book).

Smita Gopalaswamy and Venky Gopalas-
wamy, CRC Press, 241 pp., $139.95 (book).
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To receive information or to register for
ASQ Education Courses, contact Learning
Offerings, ASQ, 600 N. Plankinton Ave.,
Milwaukee, WI 53203, call 800-248-1946
or 414-272-8575, fax 414-272-1734 or visit
WWW.asq.org.

FEBRUARY

3‘5 Lean and Six Sigma for Process
Excellence in IT and Software Develop-
ment Conference. San Francisco. Call
Worldwide Conventions and Business Fo-
rums at 800-959-6549 or visit www.wcbf.
com/quality/5089.

3‘6 SAE Government/Industry Meet-
ing. Washington, D.C. Call the Society of
Manufacturing Engineers at 877-606-7323
or e-mail customerservice@sae.org.

4 ASQ Education Course. The Case for
Quality: Taking it to Management—
Virtual Course.

9 Lean Product Design Workshop for
Lean 3P Implementation. Denver. Call the
Association for Manufacturing Excellence
at 224-232-5980 or visit www.ame.org.

1 6‘1 7 ASQ Education Course.
16-Hour ISO 9001:2000 Lead Auditor
Training. Richardson, TX.

1 6‘1 8 ASQ Education Course. Inter-

nal Auditor Training for 1ISO 13485:2003.
Richardson, TX.

SAVE THE DATE

1 6'20 ASQ Education Course. Black
Belt/Quality Engineering Statistics.
Richardson, TX.

1 6‘20 ASQ Education Course. Intro-
duction to Quality Engineering. Richard-
son, TX.

1 6‘20 ASQ Education Course.

Introduction to Quality Management—
Revised. Richardson, TX.

1 6'20 ASQ Education Course. Reli-
ability Engineering. Richardson, TX.

1 6‘20 ASQ Education Course. Soft-

ware Quality Engineering. Richardson, TX.

1 6'20 ASQ Education Course. ISO
9001:2008 Lead Auditor Training. Rich-
ardson, TX.

1 7‘20 ISPI ProSeries Workshops
for Performance Improvement. Las Ve-
gas. Call the International Society for Per-
formance Improvement at 301-587-8570 or
e-mail info@ispi.org.

1 8 ASQ Education Course. Process-
Based Auditing. Richardson, TX.

1 8‘20 ASQ Education Course. Certi-
fied Manager of Quality/Organizational
Excellence Refresher. Richardson, TX.

1 8‘20 ASQ Education Course. Imple-
menting Statistical Process Control.
Richardson, TX.

If you'd like your event included in QP Calendar, submit information at least three
months in advance to bkrzykowski@asg.org. Non-ASQ organizations may list one

event per issue.

1 8'20 ASQ Education Course. Root
Cause Analysis. Richardson, TX.

1 8‘20 ASQ Education Course. Six
Sigma Green Belt for Healthcare—
Blended Format. Richardson, TX.

1 9‘20 ASQ Education Course. Failure
Mode and Effects Analysis—Design and
Process. Richardson, TX.

23‘26 Advanced Hands-On Metrol-
ogy. Seattle. Call Fluke at 888-793-5853 or
e-mail caltraining@fluke.com.

25‘27 ASQ Education Course. Certi-
fied Manager of Quality/Organizational
Excellence Refresher. Toronto.

MARCH

2‘3 ASQ Education Course. A Baldrige-
Based Approach to Organizational
Learning and Development. Milwaukee.

2‘3 ASQ Lean Six Sigma Conference.
Phoenix. Call Mark Olson 800-248-1046 or
e-mail molson@asqg.org.

2‘4 Agriculture, Industrial and Con-
struction Equipment Conference. Call
Thomas J. Seaberg at 309-765-7548 or visit
www.aiceconference.com.

5‘6 21st Annual ASQ Quality Man-
agement Conference. Irvine, CA. Call
David Little at 717-810-3741 or e-mail
dmlittle@tycoelectronics.com.

25‘27 Black Executive Supply
Management Summit. Orlando, FL. Call
the Insitute for Supply Management at
800-888-6726 or visit www.ism.ws.
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CALIFORNIA NATIONAL UNIVERSITY
F OR ADVANCED STUDIES

What does earning a degree mean to you?

Career advancement? Greater opportunities? Personal development?
With distance learning, all these things are within your reach.

California National University for Advanced Studies (CNU) is an accredited distance-learning university designed for technical and business
professionals. The CNU College of Quality and Engineering Management includes a Bachelor of Quality Assurance Science and a Master of
Engineering Management. Combining distance learning with one-on-one instruction, CNU degree programs provide maximum flexibility for maximum
growth. The Bachelor of Quality Assurance Science prepares the individual to be able to manage, plan, procure, design, and maintain an effective
Quality Assurance Program within a company. The Master of Engineering Management provides the individual with the breadth of knowledge required
for succesful project management, and with the ability to integrate knowledge from diverse disciplines.

CNU also offers seven other degree programs and courses by extension for those who prefer to begin their continued education gradually.

Let CNU help you take it to the next level.

Contact one of our admissions representatives at 800-782-2422 or e-mail chnuadms @mail.cnuas.edu.

| Lightning
Calculator

Classroom Training Aids...
<> Quincunx Boards
<> Sampling Bowls
< Catapults
<> Deming Funnels
< And lots more ...

Visit us at: www.qualitytng.com
Email sales @ qualitytng.com for brochure

Ph: 248-641-7030 Fax 248-641-7031
PO Box 611 Troy, Ml 48099-0611

€
Caledonia

Greenville, SC 29609
864-271-1988 Fax 864-271-1988

1S09001-TS16949-0S9000-1S014001
Professional Services Training Services
Internal Auditing
Gap Analysis
Pre-registration
Root Cause Analysis
Supplier Audits
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billhoellrich@aol.com | www.Hoellrich.org

Process Audits
Quality Systems
Consulting Services
Process Improvements
Systems Development

v" Customer Focus

Improve Customer Satisfaction
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v" Customer Experience System

Breakthrough tools and concepts
to help you leap ahead!

PHOTOLAR CONSULTING
Busir Pr for Pr ble Growth

info@photolar.com 719.331.7388
www.photolar.com

McRINK FAR EAST SERVICES

Downsizing inhouse Q.A.?

Changing Suppliers?

Can you afford to forgo Inspection
outsourcing?

Final Random Inspection,
Vendor Assessments, etc.
Established for 40 years
in the Far East.

We offer fast, efficient, and
professional low cost services

in the Far East

Contact us in Hong Kong at
e-mail: mcrinkhk@netvigator.com
Web site: www.mcrink.com
Tel: 852-2389-3770
Fax: 852-2357-4770

CMMAdviceFree.com

Bakigoai, Vg Al dereeri
ISO 9000 / AS 9100 Implementation
Medical Devices Training
1ISO 13485, 510(k) Improvements
Quality Planning Audits

Serving the Mid-Atlantic Region

Camille Delmotte, MBA, Principal and CEO
Phone and fax: (410) 426-2269
info@qualityedgeconsulting.com

www.qualityedgeconsulting.com

DBS QUALITY MANAGEMENT
INTERNATIONAL

894 Carriage Way, Lansdale, PA 19446
215-368-6266, Fax 215-393-4873
RAB, IRCA, AIAG, & AAQG Certified Staff
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Professional Auditing
Services & Assessment:
« Internal Auditing

* Pre-certification
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« Supplier Audits

* Process Audits

« Conformance Audits
* Registration

Training Services:

« Internal Auditing

* Quality Systems -
ISO/Aerospace/Automotive

Publications:

* Documentation Packages

¢ CD Training Packages

Consulting Services

Procedure Writing Services

Leading Companies to Certification Since 1991
Website @ www.dbsqualitymgmt.com
E-mail: mikedocrt@aol.com

Multi-Vari Chart and

Analysis Book
- R Pre-Experimentation
Technigue

mpcps.com

James Highlands,
RLA, CQA
e Audits-Training e Consulting
o Management Reviews
o Quality Program Development

180 9000, ISO 14000, NQA-1, ASME III,
jhighl@aol.com
www.ManagementSystemsAnalysis.com

Management & Quality Consultanis

P.0. Box 136 Royersford, PA 19468
Ph.610-409-0168| Fax 610-409-0167

Beef Up Your Ineffective

Quality Management System!

 Advanced Internal Auditor Training
¢ Reduce QMS Documentation
Effectively
* Integration of Lean Practices
into QMS
« Effective Root Cause Analysis
¢ Tough Audits to Challenge

QualityQuest, Inc.

Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, Illinois

PH: 847-870-0822, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

For ISO Registration
Look for the Symbol of Quality

-y

Past

EAGLE Registrations Inc.

SERVICE « INTEGRITY « VALUE
Highest ranked Registrar in an
independent customer survey.
1SO9001 +1SO14001 « TLO00O

ISO/TS16949 « AS9100 « 1ISO13485
HACCP « OHSAS 18001
2410 Kettering Tower, Dayton, OH 45423
1-800-795-3641

www.eagleregistrations.com

January 2009 e QP 67



Quality Horizons LLC

6325 Burchfield Avenue = Pittsburg, PA 15217 = 412.422.2246 phone

Prepare for your ASQ
1 3 Certification on-line!

| i I Refresher Courses
available via Webinars
for the CQE, CSSBB

{ ’. & CSSGB exams.

Nicholas D. Skovran
MS, CQE, RABQSA-QMS-AA, CSSBB
nicskovran@comcast.net email

QMA

*Leadership Effectiveness Training
*Six Sigma/Lean/TQM coaching and training
*In-house and public Green/Yellow Belt
Training
*Paperless Quality System Software
*Spanish/English Bilingual training
*Assistance with Latin American Manufacturing
Call: 1-954-856-8810 or
E-mail: embh109@aol.com
Enrique Bekerman, MS, MBA,
ASQ CQMgr, ASQ CSSBB
www.webuildqualitytogether.com

Register and sign up today
at QualityHorizons.org

Quality Manufacturing
Associates

ERVICE

Quuality Solutions, Inc.

Customized Services
designed for Performance
Excellence

Customer Satisfaction Surveys
(Internet, phone, & mail surveys)
Employee / Organizational Surveys
Business Process Improvement
Lean Management Systems
Balanced Scorecard
1SO 9001:2000
TS 16949

Quality Solutions, Inc.®

800-471-1646
www.qualitysolutions.com

AsTON TECHNICAL CONSULTING SERVICES

SERVING OIL AND GAS, AEROSPACE
AND MANUFACTURING INDUSTRIES

* Quality Management Systems

(ISO 9001:2000, API Q1 and ASME)

o Development & Implementation

o QMS Manual & Procedures

o Onsite Staff Training or Orientation

o External & Internal QMS Auditing Services
« Inspection Services

o E&P Project Inspection Support

o Supplier Evaluations/Assessments

o Source Inspections

o Operations Inspections
* ASQ/RABQSA Certified Auditors and Engineers
* AWS/ASNT Certified Inspectors

Bill Aston, Principal & Managing Director

Office: (936) 653-5257 or (877) 653-5257
E-mail: quality @astontechconsult.com

Uniquely qualified to assist you
For all your needs regarding India

TEAM 2000

www.hownwhy.com

Web site: www.astontechconsult.com

Phone: 1-877-HOWNWHY

Rated in the Top 10% by Customers

Redondo Beach, CA
310.798.8442
lisa@uhrigconsulting.com
www.uhrigconsulting.com

Process Mapping/Improvement,
Training, Auditing, Documentation
Development & Facilitation:

- 1SO 9001 + TL9000

+ AS9100/9110/9120 - 6Sigma Tools
- 1S013485/21CFR820 - CAPA & Error

P

= CEPTARA
Quality Professionals focused on

your Business

o Choalily Plarming & Azssssman
Contnuous Improvemend & 550 Sigma
Projeci Management
Procass Oav. | Docuamaim aian
Eifierjuis Bakdrgs Adisdiimiants
Supply Chan Assssemants | Auditeg
Supplier Quality Moragomont
Cal Coner Assassmanss | duding

Cantact Ls For More | rrmation

infpidioepiara com & (Ho: (25 TI8-3363
war coplamm.oom « M Crook, W

Dr. Deming Inspiration Speeches

¢ Dr. Deming Impersonation
‘What Would Deming Say
of Today’s Business World?
* Deming Evangelist
Preaching the Word of Deming
from the Out of the Crisis Bible
* R U a Member of SAD (Society of Anti-Deming)?
Funny, sarcastic look at the anti-14 Points
« Keynotes, Corporate Events, ASQ Meetings, Conferences

QualityQuest, Inc.

Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, lllinois

PH: 847-870-0822, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com

Future

Gauge R&R Studies
Book

- TS16949 Proofing

- For Destructive &
Non-Destructive Testing

eS| ,!, WWW.mpcps.com

ACCREDITED HUMIDITY CALIBRATION

ISO / IEC 17025
NIST TRACEABLE STANDARDS

Relative Humidity.................. 0.5% to 99%
Dew / Frost Point.............. -90 °C to 70 °C
Volume Ratio, V (PPM)........ 0.1 to 250,000

& Sunder  q(AD
y ‘ Scientific 4@

Corporation Lab Code 200582-0

623 Wyoming S.E., Albuquerque NM 87123
1-800-872-7728
www.thunderscientific.com
sales@thunderscientific.com

Michigan
269-944-1914

Trouble in China?

Give us a call.

Six ASQ certifications at your service.

Shanghai-American Quality Services
Michael Mead, Ph.D., President

86-769-22425547

China 913-469-6T 16
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SPC Statistical Productivity Consultants|
Douglas C, Montgomery, Ph.D. Ellen Averatt, Ph.D.

*Design of Experiments (DOE)
*Design for Six Sigma (DFSS)
*Response Surfaces / Mixtures
*Transactional Six Sigma

Onsite Consulting & Public Seminars

www.spcstat.com
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Six Sigma Training + Cert.

Business Process Mapping Ad Vé tage‘i
ol uality
., Machine & Process Capability o

All\,am:ell SVSlems FMEA'MS'nv'cnl:I"I'ect'“,'e Ac“on : . L ! olns.pectinn Services
Consultants Initab Training -+ Audits  Testing

. .
www.progc.info . « Technical Support
480-423-0081 Tel: (1) 212 355 5506 & i
- . F ¢ Packaging © Artwork
info@mpcps.com MARI 0 PEREZ-WI I's n N E-mail: welcome@progc.info. *~ o Instruction Manuals
WWW.mpcps.com - www.ascsixsigma.com Pro. Q.C. Systems Far East Ltd. o Translations
Build Quality By Choice Solving Your Problems
Not By Chance g Q.A. SERVICES
e Process Optimization and Tolerancing
TEAM 2000 « Training in DOE, SPC, FMEA and Minitab IN THE FAR EAST
ww.w.hownwhy.com « Designed Experiments
Phone' 1'877'OWNWHY * Problem Solving Can you afford to buy products
Rated in the Top 10% by Customers « Vision System Programming out of Hong Kong, China (PRC),
e Cavity Pressure Control and Monitoring and the Far East
TQM ASSOCIATES INC . without some assurance they
““WE’RE HERE TO SUPPORT YOU”’ Hybarger Consulting meet your specifications and
. . . —)—— quality requirements?
I?s‘félg:;i};e?):l nle?iM 545 Spring Street p 715-491-1475 Our services are fast, efficient,
. . Eau Claire, WI 54703 f 715-830-0411 definitely affordable and reduce
¢ Quality Assurance Professionals USA hybargerconsulting@charter.net our in-house QA. costs
¢ Across the U.S. and Worldwide www.hybargerconsulting.com Y S :
¢ Temporary or Permanent McRink Surveyors Company Limited
* Source Inspection Source Inspection: PPAP: Manufacturing 1-2, 2/F., Hung Tai Industrial Bldg.,
* Surveys Audits: Supplier Qualification: Process 37-39 Hung To Road, Kwun Tong,

o Audits Audits: Product Technical Evaluation: Kowloon, Hong Kong.
« Expediting Supplier Control Management Tel No: 852-2389-3770

, Fax No: 852-2357-4770
(800)424-4729 3990 Old Town Ave. #C109 ax o

Fax (619) 297-3251 San Diego, CA 92110 E—W\‘/E\*/'l:bmt?ﬂhkhk@netwgitor-com
e-mail: stephk @tgminc.net eb site: www.mcrink.com

CHINA Suppliers Inspection

SAE AS9100/AS9110/AS91 205 IS0 9001 3 Shenzhen: Guangzhou: Dongguan: Zhuhai: sm & ABBOCLATES, LLC
and IS0 14001 Consulting and Training Xiamen: Shanghai: Suzhou: Nanjing: Ningb

Tianjian: Qingtao: Xi-an: Chongqing: Dalian: Serving the Carolinas, Virginia

r- !

* Documenting your quality or environmental and East Tennessee
management system www.amrepchina.com

* Mapping and improving your T-;; USA: 1 8()8 692 8539 ISO‘& TS Ir_nplementati_ons
management system L E-mail: gochina@amrepchina.com Auditor Training/Coaching

Continuous Improvement

Root Cause Analysis

Documentation Development
Internal Audits

Statistical Process Control

Certified by RABQSA, ASQ & Plexus

Improving your communication processes

o Gap Analysi; Kimberly Maggie
* Internal Audits President and CEO LEAN Culture Development
* Supplier Audits

Training needs, including root cause analysis « Lean Culture Training e |
Selecting an Accredited Registrar « Lean Assessments and Action Plans

QUAL-TECH, INC. « Inspiring Lean Office & Mfg. Office: 828-337-4857
Certified QMS and Aerospace Auditors Simulations john@jcarpenterandassociates.com
P"-qf:]‘_;"-"f;%i:";“ Fr:{-wﬁﬁi_’fﬂﬁ -  Integration into SO QMS www.jcarpenterandassociates.com
* Training/Facilitating in all Tools r—
EASTERN MICHIGAN UNIVERSITY * Five Day Kaizen/VSM Events resen : :
MS Degree in Quality Management il I!- Dlme.nSIOHS
QualityQuest, Inc. Lisezsaces  Consulting Services
Join other professionals in an online MS Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
degree program in Quality Management. Arlington Heights, Illinois Quality Systems Management
Our students are typically in mid-career with PH: 847-870-0822, Fax: 847-870-0872 Roy G. Roper— Consultant
quality-related responsibilities in manufacturing mike@mikemick.com; www.mikemick.com
and various service industries. Six Siom: . . .
. . « Six Sigma ¢ Design of Experiments
The 30 semester hour curriculum consists e Ay Qeati i
of a 10-hour core, specialization courses, and Process Tek - Sterility by Design * Data Analysis Stgg;ttlrc(ﬁl Process
aresearch project/thesis. For sterile products, packages & processes
Program applicants must have a BS/ . . P.O. Box 342. Ellenton, FL 34222
BA degree with a GPA of 2.50. Get more Kailash S. PUI'OhIt, Ph. D. T 941.776.8569, F 941’.776.8431
information at: http:.//cot.emich.edu/quality, and www.processtek.net ¢-mail: RRoper3@tampabay.rr.com
http://www.emuonhne.efiu/, or contact Dr. Tom kaipurohit@processtek.net www.DimensionsConsultingServices.com
Soyster at: tsoyster @emich.edu, 734-487-2040.
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Pro QC represents you at factories worldwide
E i’ ( ¢ I Services in over over 30 countries

Asia, Europe & Americas
WOTRLLY CLASSN THRAINING INSTITUTE :

Supplier Audits Measurement and Testing
Product Inspections Engineering
Corrective Action Sourcing

i Cr‘“”"?”"” Six ,‘-_-.|!_r|:':'-_.'| T L‘:Im"“"-' |l':l|||111'r_: Social Accountability Evaluations  Supplier Devélopment

oteEmes s
. 1984 )
H?DQC Pro QC i

waw, World Class Training] nstitute. com

"!; ﬂ EXPAND

« Lean Six f‘ji_qu|a « Worldvade Uffices
« Green Belt/Black Bele - Multilingual Training
+ Service Industry Implementation

YOUR HORIZONS

VIA DISTANCE LEARNING -A Methodology For
Bachelor of Optimizing Processes
Vendor Control Service Inc. Quality Assurance Science
Master of
68 Junction Square Drive Englneerlng Management
Concord, MA 01742 .
(866) 422-5582 o Baldrige Performance Excellence
info@vendorcontrolsi.com : Is-o 9-000 * 5 Years Experience in China
http://www.vendorcontrolsi:com * Six ?Ig_ma . Sup(plierlQualiﬁcation
o Statistical Process Gontrol * Engineering
° Taguchi Methods ¢ Product Inspection
° neming’ Juran, Shingo ® Process efficiency

Source Inspection . IS0 9000. Six Sigma. SPC.
. .. o Kaizen
Quality Assurance Auditing

Commercial, Aerospace Avionics, Medical We also_ offer degfees in Em_;_in_eerin_g,
National & International Computer Science, Business Administration and

Human Resources Management

20 years of service ®
y R @ P sharpglobal o Toronto | Shanghai

CALIFORNIA NATIONAL UNIVERSITY
F OR ADVANCED STUDIES

T 905.876.0224
E cstefan@sglobalsolutions.com
www.sharpglobalsolutions.com

wrltten G ua ranteed Apply On-line Todav: www_cnuas.edu Save u p to 80 0/0
H H H . Training/Certification/Degrees
certlflcatlon (800) 782 g::g“-l;;:;) 830-2411 o o
CQnsulting & Training Fax: (818) 830-2418 Via Online Quality Uninersity
100% Success Rate as little as 60-90 Days 8550 Balhoa Boulevard » Northridge, CA 91325 All Standards/Regulations
Online/Onsite/Offsite/Customize Degrees, Certificate, Internal Auditor, Overview,
Implementation & Executive Review
All STANDARDS

1SO9001, AS9100, ISO14001, TLI00O, FDA, CGMP, TickIT, The R.AQ., GROUP, inc. Consullimg . . . .

GMP, TS16949, ISO13485, HACCP, ISO17025, Z540-1, 1S020000, We also offer certificates in Quality Environment,
1S027001, OSHAS18001, Six Sigma, 1S022000, Sarbanes-Oxley., PETONNSS Sa] QaENy L. s Saapinny e Health & Safety, OSHA, Six Sigma, and others.
ROHS, CMML, Sony Green, Lean Manufacturing, CMDCAS, etc. Tt 34 elostarte L Lt T -

r 1 Jamriry Fwegny Ypar wry Tme- . . .
AccelCert! e Quality University
1-888-476-9103 COARaT (0N Faay FOR PROFESSIONAL STUDIES
www.accelcert.com TR ——— WWW-qualityufliverfity4§0m
www.qualityuniversity.com r- :_;I';" : x Brh - support@qualityuniversity.com

GMP & IS0 compliance made easier!

WL 00
) wam= v Chvar 100 difierent labels fo
i ;

aanuans Idantify meaterial siahis
=) pion s Donald J. Wheeler

» Lugkom labels shigpad in

Y

L -y 4 howrs
-+ | B spopress.com
. e For caldlog and samplas _ o
call B00-637-4487 or visit 865-584-5005
GMP Labeling®, Inc.  www gmplabeling.com
Sunrrpvalke, LA
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Resources for Quality StUCk on Six S/gma7

& Productivity Improvement

Books, Videos, CD’s, DVD’s,
Software, Calibration Lables,
ASQ Certification Preparatory Materials,
Tags, Computer Based Training,
Implementation Kits, Learning Packages

Service ¢ Education ¢ Healthcare
Government ¢ Manufacturing

Customer Relationship Mgt
Product Development, 5 S/Visual Factory

www.d2sigma.com

Lean Enterprise, Team’ building, Six Sigma’, Take yOUf SIX Slgma program
ISO 9000, Statistics, & Much More to the next level.

“The most innovative
and valuable consulting
tool I’ve ever used.”

Jean Kulig, Intelicorp

www.QualityCoach.Net
C) 1-800-648-9510

QualityCoach.Net

Place a Recruitment Ad
in Quality Progress

Looking for
Quality www.ONTHESYSTEM.com

Professionals? Free Consultant Resources:
onthesystem.com/advisors

AMAZON CONSULTING, INC. qnd reqch more thqn ]O0,000 200+ Cl{stom / Std. Wprk_shops
www.amazonconsultinginc.com readers from all over the world! Including Lean and Six Sigma
\/ ISO 9001 . TEAM 2000
Online Auditing Contact Ramona Garcia s hownuhy.com
Companies at 800'24.8' ] 946 Phone: 1-877-HOWNWHY
208-853-6988  Corvallis, OR or e-maiil rgarcia @asq-org- Rated in the Top 10% by Customers

HIRING FREEZES.

Cutbacks.

Most of you have been impacted by economic
pressures. Maybe a project was put on hold—
indefinitely. Or maybe your department’s
headcount has dwindled.

For an upcoming article, QP editors want to
know: What's your story?

e How has the economy affected you, your
department, your company and its quality efforts?

e How are you positioning yourself and your
company'’s quality initiatives to keep them alive
and well?

e \What advice can you give others dealing with
similar situations?

Send your experiences, anecdotes, advice and
ideas (150 to 200 words) to editor@asg.org by
Feb. 6 and we'll consider it for inclusion in an
upcoming article. Include name, title, company,
phone humber and e-mail address. Submissions
may be edited for space and clarity.

Quality Education
for
Quality Professionals

FLEXIBLE
.| Complete ALL of your

Mastef of | coursework online at your

Scféhcé | location.

Y, AFFORDABLE

Quality All distance students pay the
Assurance | same low tuition rate of $227
per credit hour.

Graduate | RIGOROUS
Green Belt | Learn from PhD-level
Certificate instructors who know the
theory AND its application in
the quality field.

www.msqa.edu/online

678-915-SPSU (7778)
1-800-635-3204

Southern.
1100 SouTH MARIETTA PARKWAY Polytechnlc

MARIETTA, GEORGIA 30060-2855

Georgia’s Technology University
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BACK TO BASICS BY ROBERT PINTAVALLE

Improving a System

Add value by evaluating rework time and internal, external causes

WHEN WE think of nonconforming
material, we think about scrapped and
reworked material or products that directly
cut into a company’s bottom line. But a
closer look shows that a nonconforming
material system can provide a wealth of
information.

Most of this information is already
recorded for companies that use the ISO
9001:2000 standard or have a similar quality
management system (QMS). The standard
requires that nonconforming products be
“identified, controlled, (preventing) unin-
tended use and (recording) the nature of
the nonconformity and any actions taken.”

Two pieces of information transform a
system that meets or contains the elements
of an international standard for a QMS into
a dynamic system with additional benefits
that readily support the QMS.

The first bit of information answers the
question, “Was the nonconformity created
in house or by component parts supplied
from outside the organization?” This can be
recorded in a check box on the nonconform-
ing material form (see Online Figure 1 at
www.qualityprogress.com), which separates
products into internal and external causes.
Internally caused nonconformances become
input for continuous improvement projects.
Those caused externally can be analyzed to
ensure adequate information is provided to
the supplier or to determine whether correc-
tive action by the supplier is necessary.

While more difficult to obtain, the
second piece of information is equally valu-
able: rework time caused by the noncon-

formance, which includes the time required

by all departments involved in reworking
or dispositioning the nonconformance.
Rework can be analyzed in two ways: by
time or money. To analyze by time, total
the amount of rework time for the month
and divide it by the total units produced to
determine the amount per unit. To analyze
by dollars, multiply the rework time per

unit by the labor cost.

lllustrate the findings

A 12-month line chart showing these
rework costs can be presented to manage-
ment. Add a line to the chart that repre-
sents a three or four-month moving average
to smooth out monthly variation and see
the general trend in rework costs (see
Online Figure 2). These measures support
Section 8 of the standard: “measurement,
analysis and improvement or similar ele-
ments for measurements in a QMS.”

To prioritize improvement efforts, cre-
ate a Pareto chart using rework time or
rework cost analysis for internally caused
nonconformances. A Pareto chart of
nonconformances from suppliers (external
cause) can focus supplier communication
where it is required.

A company that implemented this
method saw a 55% reduction in rework
cost per unit over a 12-month period. The
results demonstrated the cost savings of
improvement efforts and assisted in the
prioritization of future continuous improve-
ment projects.

Benefits of this additional information
include reduced costs, focused problem

solving, and increased management visibil-

READ MORE ABOUT THE BASICS
Visit www.qualityprogress.com to read more Back to Basics articles on topics
such as root cause analysis, data collection and fishbone diagrams.

ity, worker involvement, supplier communi-
cation and worker morale.

The softer benefits of increased worker
involvement and morale are difficult to
put a price tag on, but they can be the larg-
est benefits. Workers usually stop ignoring
issues that have been causing problems
and frustration in normal tasks. When the
nonconformances that have affected the
workers are addressed, the employees be-
come a valuable part of the system. Soon
after including this additional informa-
tion and taking action on it, an increase
in reported nonconformances may be
observed.

Measures from the nonconforming
system are also valuable inputs into the
management review system. Review of
rework costs and sources of nonconfor-
mance by senior management creates
buy-in and focus in these areas. The man-
agement review meeting also provides an
opportunity for senior leaders to review
not only specific action plans for reducing
nonconformances and rework, but also
their progress toward established goals.

Capturing a little more information
about nonconformances and process re-
work can add a lot of value to an organiza-
tion that focuses on doing it right the first
time.

REFERENCES

1. ANSI/ISO/ASQ Q9001-2000: Quality Management Systems
Requirements, International Organization for Standardiza-
tion, 2000.

2. Iid.

ROBERT PINTAVALLE is a senior
process engineer with Watson
Pharmaceuticals in Fort Lauderdale,
FL. He earned his master’s degree in
mechanical engineering from Union
College in Schenectady, NY. Pintavalle
is an ASQ-certified Six Sigma Black
Belt, quality engineer, manager of
quality/organizational excellence and quality auditor. He s a
senior member of ASQ.
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2009 ASQ World Conference
on Quality and Improvement

Early-bird pricing is available
through April 3, 2009.

ASQ member $825
Nonmember $970

NITIES

HOWARD BEHAR JERRY GREENFIELD WALLY AMOS
Former President, Starbucks Co-founder, Ben & Jerry's Founder, Famous Amos
North America and Homemade, Inc. Cookie Company

Starbucks International

May 18-20, 2009 ¢ Minneapolis, MN ¢ Minneapolis Convention Center

Imagine your organization without quality. Imagine your life without quality. Because of the importance of quality in every aspect
of your life, ASQ will focus the 2009 World Conference on Quality and Improvement on extending its efforts to create, promote,
and grow the culture of quality on a global scale.

With the current state of the economy, you can’t afford not to be in Minneapolis to learn from a variety of sessions, networking
opportunities, and speakers that can immediately impact your organization. Topics include quality basics, customer service,
driving quality throughout the organization, improved performance, and 21+ century needs, competencies, and issues.

2
Minitah»>.

QUALITY. ANALYSIS. RESULTS.

R

HARKINGTON GROUP Q!

VISIT hﬂp:/ / 'wegji.asq.org FOR MORE INFORMATION ON THIS YEAR'S PROGRAM AND TO REGISTER TODAY. / \S @

Priority Code CEJCA68



STATISTICA
SixX Sigma

Data Analysis Software Solutions for Process Improvement

Data analysis is a critical component of process improvement programs.
STATISTICA is the software solution to meet the range of your

organization’s needs: desktop, enterprise, and process intelligence.
For more information, visit www.statsoft.com

Version 8
Desktop Now Available

¢ DMAIC Shortcuts Downloadable Trial
® Measurement systems analysis

® SPC and Process Capability Analysis
e DOE

® Graphical data analysis Enterp"se
® Data import (Microsoft Excel™, Minitab™, e Multi-user, fully Web-enabled analysis
JMP™, SAS™, etc.) platform with security, centrally

configured data access, and analysis

® Concurrent user licensing and report templates

® Integrates with existing databases to
“unlock” those data for streamlined
analyses

® User interface specific to the user’s role

® Single-click analysis shortcuts

e Auto-updating analyses for monitoring key performance

indicators
Process Intelligence * Report templating
and batch generation
® Utilize the wealth of product and (PDF, HTML) for
process data you have collected to your easy knowledge 1
competitive advantage dissemination et e Bt

® Discover root causes of product/process —= | Fully Weh-enabled
quality outcomes Bl | _ i _

® Apply predictive models to indentify the
relationships between critical factors

® Deploy predictive models for ongoing

process monitoring .
StatSoft offers a large selection of desktop and web-enabled

o Multivariate Statistical Process Control enterprise-wide solutions for manufacturing and other
applications, supported with consulting and training services
by a network of 24 offices on all continents.

———

A StatSoft’

2300 E. 14th St. * Tulsa, OK 74104 « USA - (918) 749-1119 « Fax: (918) 749-2217 - info@statsoft.com ° www.statsoft.com

Australia: StatSoft Pacific Pty Ltd. France: StatSoft France Italy: StatSoft Italia srl Poland: StatSoft Polska Sp. z0. 0.  S. Africa: StatSoft S. Africa (Pty) Ltd.
Brazil: StatSoft Brazil Ltda. Germany: StatSoft GmbH Japan: StatSoft Japan Inc. Portugal: StatSoft Iberica Ltda Sweden: StatSoft Scandinavia AB
Bulgaria: StatSoft Bulgaria Ltd. Hungary: StatSoft Hungary Ltd.  Korea: StatSoft Korea Russia: StatSoft Russia Taiwan: StatSoft Taiwan

Czech Republic: StatSoft Czech Rep. s.r.o. India: StatSoft India Pvt. Ltd. Netherlands: StatSoft Benelux BV Spain: StatSoft Iberica Ltda UK: StatSoft Ltd.

China: StatSoft China Israel: StatSoft Israel Ltd. Norway: StatSoft Norway AS

StatSoft, and are of StatSoft, Inc. © Copyright StatSoft, Inc. 1984 - 2009




