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Assistant

Measurement Systems Analysis (MSA)...
Capability Analysis...

Graphical Analysis... |

Hypothesis Tests...
Regression... Graphical Analysis
DOE Use to examine the distribution of

data, track data over time, and
Before/After Capability Analysis, evaluate relationships between

variables,
Before/After Control Charts...

Control Charts...
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Choose a Graphical Analysis

——— Whatis your objective? ———,

distibution of data Graph v abies Soovisdetesnis
over ime
. . .
| Help Me Choose |11 Help Me Choose Help Me Choose
DISPLAY A GRAPH DISPLAY A GRAPH DISPLAY A GRAPH
§E=E Graphical Summary ¥ Time Senies Plot 1 :.: Scatterplot

ﬁn Histogram A{vv. 1Chant ;-.: Scatterplot (groups)
LSE=

Boxplot M7 MR Chan it Scatterplot S
ﬁﬁgl oxplo ﬁ[ Cha e Scatterplot Screenes
:22 Individual Value Plot W Xbar-R Chart g 2 Scatterplot Screener (groups)
L DoV B
i‘ Pareto Chart AV PChan |-, Main Effects Plot
| .
mm Bar Chant NM',, U Chant f% Main Effects Screener
\ ‘. | >

’ Pie Chart >.< Interaction Plot
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Process data
How are your data arranged in the worksheet?
¥ data are in more than one column ;I
¥ columns:
Suppl Supp2 -
I [ Data are recorded in the worksheet in time order
N
1]
Layout
™ Separate reports for each ¥
I - Ll SN
* Single report to compare across all ¥s
-IlIIl i
|
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Graphical Summary of Suppl, Supp2
Summary Report

Distribution of Data
Compare center, shape, and variability.

Suppl

Data in Worksheet Order
Investigate any outliers [marked in red).

Suppl

L]
T 596
O
upp2 o~ Supp2
5041
B0+
m 5961
597.0 59385 600.0 801.5 2030 e04.5
Y Data
Normality Test
Group M Mean 95% O StDev 95% O Min Median Max P Decision
Suppl 100 599,79 (599,73, 599.35) 0.30345 [0.2708, 0.35383) 599.058 599,80 B00.59 0922 Pass
Supp2 100 600,23 (599,36, 600.60) 15739 [1.6453, 21768) 596.2 a00.2 a04.2 0615 Pass
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Assistant

Measurement Systemns Analysis (M54)...

- |
|

| Capability Analysis...

Graphical Analysis...

Hypothesis Tests... e

R ) Use to determine whether the process
DEgression... is capable of producing output that
DOE meets customer requirements.

Before/After Capability Analysis...
Before/After Control Charts...

Control Charts...
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Choose a Capability Analysis

Continucus Data type Attribute
What
are you
| counting |
Defective items Defects per unit
Capability Binomial Poisson
Analysis Capability Capability
ook % DPU
Z
more.. O En

EB® “B% (more..)” HIREET 7 BEmE DT ABUIERIERAMRK °

Collecting the data

¥ Collect data from a stable process.
v Collect data in rational subgroups when possible.

¥ When you cannot collect data in subgroups or individual data over a long period of time, use the
Capability Snapshot.

¥ Collect enough data to obtain reliable estimates of the process capability.

¥ The data should be reasonably normal.
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Capability Analysis e

Type of analysis
&+ Complete
™ spapshot {only use with individual data that are not in time order)

Process data

How are your data arranged in the worksheet?

Data are in one column "I

i |
i Column: I Suppl

How are your subgroups defined?

i ¥ Constant size for all subgroups: I 3
" Column of subgroup IDs: I i

Spedfication limits (at least 1 required)
Lower spec: 595 |

Upper spec: 602 |

Mean test (optional)
Enter the target value for the process mean.

Target: I |

(5] 4 Cancel |
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Capability Analysis for Suppl

Report Card
Check Status Description

Stability m The process mean and variation are stable. Mo points are out of control,

MNumber of You only have 20 subgroups. For a capability analysis, it is generally recommended that you collect at least 25
Subgroups subgroups over a long enough period of time to capture the different sources of process variation.

MNormality Your data passed the normality test. As long as you have enough data, the capability estimates should be
reasonably accurate,

Amount m The total number of observations is 100 or more. The capability estimates should be reasonably precise,
of Data

#BEEERE (Summary Report) AR MH T DTV EARAE R
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Capability Analysis for Suppl
Summary Report

Customer Requirements

How capable is the process?

Upper spec 802
L = Target *
L A Hiah Lower spec Eag
ow | g
i 7 actusl = CAL Process Characterization
Mean 599.79
Standard deviation [overall) 0.30545

Actual [overall) capability

Actual (Overall) Capability Pp 216
Are the data inside the limits? Ppk 1.54
Z.EBench 5.81

USL % Out of spec 0.00

PPM [DPMO) 0

Comments

+ The defect rate is 0.00%, which estimates the percentage
of parts from the process that are outside the spec limits,

Actual [overall) capability is what the customer experiences,

Potential (within) capability is what could be achieved if
process shifts and drifts were eliminated.

e e e A

5982 5988 5994 e00.0 e00.6 601.2 e01.8
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Capability Analysis for Supp2
Summary Report

Customer Requirements
How capable is the process?
Upper spec 602
L B Target *
! Lower spec 598
Low " I High .
Process Characterization
Mean 600.23
Standard deviation [overall) 18739

Actual (overall) capability

Actual (Overall) Capability ::ﬁk by

Are the data inside the limits? '
re e Inside 2 [Imits ZBench 0.55
LSL USL % Out of spec 2885
! PPM [DPM O] 289454

Comments

= The defect rate is 28.95%, which estimates the percentage

I
1
1
1
1
1
i
1
: of parts from the process that are outside the spec limits.
1

1

1

1
1
1
1
1
1
1
1
1
:
1
1 Actual (overall) capability is what the customer experiences,

Potential (within) capability is what could be achieved if
process shifts and drifts were eliminated.

597.0 5985 &00.0 6015 &02.0 B04.5
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Minitab

More about Minitab, LLC

Minitab helps companies and institutions to spot trends, solve problems and discover valuable insights in data by
delivering a comprehensive and best-in-class suite of solutions for data analysis and process improvement. Using
a unique, integrated approach to providing software and services, Minitab enables organizations to make better
decisions that drive business excellence. With unparalleled ease of use, Minitab’s software makes it simpler than
ever to get deep insights from data. Minitab’s team of highly trained data analytic experts ensure that users get
the most out of their analyses and consult with them along the way, enabling them to make better, faster and
more accurate decisions.

For nearly 50 years, Minitab has helped organizations drive revenues, reduce and contain costs, enhance quality,
boost customer satisfaction and increase effectiveness. Thousands of businesses and institutions worldwide use
Minitab Statistical Software®, Companion by Minitab®, Minitab Workspace®, Salford Predictive Modeler® and
Quality Trainer® to uncover flaws in their processes and improve them.
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