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Histogram

Evaluate the capability of a process to meet customer's specifications
using measured (i.e., variable) data like time, money, age, length, width,
and weight.

Why?

When?
Analyze capability of
the process,

How?
1. Run the Histo-

gram
3. Evaluate central

tendency, distribu-
tion, and capability
of your process.

Data
Diameters

Cp, Cpk
Sigma Cp/Cpk

3 1.0
4 1.33
5 1.67
6 2.0

What can you learn?
Cp > 1 - Process is capable (products fall between upper and lower

specification limits), and between 3-4 Sigma (Cp=1.0-to-
1.33). Process could be improved by reducing variation and
tightening up the production around a target (e.g., 0.7).

Cpk > 1 - Process is capable and centered. Because Cp ~ Cpk,
process is centered between LSL and USL, not shifted either
direction. (Don't need to shift the process mean, just reduce
variation.)

Normal - If you look at the chart you can see that the bars are closely
aligned to the normal curve: you have a normal distribution,
but there's a gap in the data. Does this mean there are two
different populations in the data (e.g., combining heights or
weights of men and women into one chart will produce two
peaks)?



22© 2003 Jay Arthur       Six Sigma Examples

Monitor defects when the opportunity is large compared to
the actual number of defects (e.g., patient falls, injuries,
etc.) The c chart is useful when it's easy to count the
number of defects and the opportunity is large but chance
is small (e.g., injuries/month).

c Chart
Attribute Data (defects), Sample Size Constant

c Chart
UCL: c + 3*sqrt(c)
CL: c = Σci/n
LCL: c - 3*sqrt(c)

Why?

When?
Monitor process with
multiple defects per
sample over a given
period.

How?
1. Select the labels

and data.
2. Run the c Chart
3. Evaluate the c

chart. Analyze
special causes of
any instabilities.

Data
Patient Falls

Service Example

Manufacturing Example

Special Cause

Special Cause



30© 2003 Jay Arthur       Six Sigma Examples

Six Sigma
Templates

To automate all of your improvement documentation,
get  The QI Macros For Microsoft Excel.
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Design of Experiments

The purpose of DOE is to quickly and efficiently discover the
optimum conditions that produce top quality. Trial-and-error is
the slowest method of discovering these optimal conditions
and usually misses the effects of various interactions. DOE
significantly reduces the time and trials necessary to discover
the best combination of factors to produce the desired level of
quality and robustness.

Why?

When?
After problem
solving to identify
plan for
implementing
changes.

How?

1. Determine ob-
jectives, potential
causes, and fac-
tors (usually 2,3,or
4 factors).

2. Select experi-
mental factors,
identify potential
interactions, and
levels (+/-,high/
low)

3. Choose appro-
priate design (4, 8,
or 16 trials) and
randomize se-
quence of trials

4. Run the experi-
ment

5. Analyze the data
to determine inter-
actions and best
factor levels

6. Verify results

Slope of line shows
there is an effect
caused by both
factors.

(Flat line = no
effect.)

Optimal solution lies at
intersection of "confounding"
factors (e.g., higher temp,
longer pour time).


