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Module 1. Minitab basics
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Instructor: Andres Ruelas ¢ cusum

* Quality and New Product Introduction Engineer
* Medical sector (Cardinal Health, Medtronic, Stryker)

e Specialized in molding, extrusion, sealing with Urania and Multivac
equipment, and automatic inspection systems

* 7 published textbooks, available at Amazon
* Quality Engineering for Recent College Graduates (Engineering / Quality)
* Guia Para la inversion utilizando Cetes Directo (Finance / Costs)
* Minitab Masters Fundamentals / Validations (Engineering / DOE)

* Cetys University: Diploma in Medical Manufacturing Engineering
* Cetys University: Diploma in Cost Engineering

e Cetys University: Diploma in Project Management

* Eje Institute: Seminar in Scientific Molding

* Minitab YouTube channel with more than 250,000 views and 4,200 training
hours given
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Training and Courses Given

* YouTube Channel: CUSUM - Instructor at Lean Six Sigma
Training For Professionals Academy — Bit Center
* VViews: +250,000 People Courses given
* VVideos: 6 Videos focused on * Root Cause Analysis in Minitab
Minitab (RCA)
* Hours given: 4,200 hours e Statistical Analysis for
" Validations with Minitab

Minitab Design of Experiments o
Madule
|

o= |y
- @ gp

Design of Experiments (DOE)
- Minitab Masters Module 5
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Note on Minitab 20 QQCUSUM
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To this date, there are multiple Minitab versions available (16, 17, 18, 19
and 20)

All of them contain the same features, though the arrangement can be
slightly different.

Minitab 20 has just launched on 2020, and is not currently being used by
most companies. However, the interface and analysis are very similar to

Minitab 19 and below. The distinctions will be apparent through the
course.
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Minitab 16 (2013) . Minitab 19 and
Minitab 17 (2015) Minitab 18 (2017) 20 (2019-2021)

1] Minitab - Untitled

1 Minitab - Untitled

File Edit Dat File Edit Data Calc Stot Greph Editor Tools Window Help Assistant Fle Edit Dota
e M ®’*’2’ »@@ CEEREE = EHIS B #£4/00|dBC60HN N I@EOG]|A ¢ Iy a4120 LT A2k G
— —k 2l 1%
@ n}
[EEE Sessi
[ Worksheet 17~ + <] c4 7 <8 <3
o c2 ca =] c8 cs I_I
] 1 1
1 I 2
2 3
3
9
<
[ (=)=
Current Warksheet: Worksheet 1

Minitab launches a new version every 2 years. Since version 16 (2013),
there hasn’t been any significant change in the studies. The main
additions are in the assistant, which is not required for this course.

Created by: QE NPI Andres Ruelas Minitab Masters Email us at info@cusum.mx
WWW.CUSumM.mx Thank you for helping us grow! https://www.facebook.com/CusumMx/



Minitab Interface
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Press Ctrl + E
To repeat the last done analysis

Worksheet Creation

Press Ctrl + N
To create a new worksheet/project

@ Worksheat 1 p— Mormal Distribution bt |
@ Worksheet 2 Vorksheet 3 Mumber of rows of data to generate: | [Tl
EEH Worksheet 3 EEH Worksheet 4+ Store in column(s):
1 1 e
FE| Worksheet 4 =+ + e <
1
+ C1 c2 c3 Cc4 C5 B c7 c8 »
1 1 -0.41955
2 | 012170
L 3 | 038148
Mean:
2 4 | -0.30308 eani[0.0
3 5 | -0.58531 Standard deviation: I 1.0
4 6 | -1.15044 ﬂl
5 1.56963
-f — Help | 0K I Cancel
=t Wimrlelhaat A
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Types of Data in Minitab
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Minitab manages all of its data though
the use of columns. The columns are
arranged as C1, C2, C3.... etc.

C5-T C6-D C7 C
The names of the columns inform you of Text Data Field Date Field Number Field
the type of data being contained. Andres 5/21/2021 5,55
Observe the columns C5, C6 and C7. Eduardo 5/22/2021 >.60
Alberto 5/237/2021 5.85

Notice that column C5 includes a T,
column C6 includes a D, and column C7
doesn’t include any letter.
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WWW.CUSumM.mx Thank you for helping us grow! https://www.facebook.com/CusumMx/



Types of Data in Minitab

\/

¢

In the case of number type data, it is possible to specify the number of decimal
places in the following way:

Right click > Format Column... > Fixed decimal > Decimal places

H‘J|

Dato tipo Mumer

5,52

Gb o I X |

00
-+

1
0*0

Clear Cells
Delete Cells
Copy Cells
Cut Cells

Paste Cells

Find and Replace

Sort Columns

Cell Properties

Celumn Properties
Conditional Formatting

Formulas

Subset Worksheet
Worksheet Properties

Insert Cells
Insert Rows

Insert Columns

mjé'{@ge Columns...

Delete

Ctrl+C
Ctrl+X
Ctrl+V

4
4

4

tf] Format Column.., Ctrl+1

c9-T
trucciones 3
nimero puedes especificar
la siguiente manera

umns > Decimal » Mimero Decimales

c8

1| Dato tipo NUmerao! |

i
)

}

Minitab Masters
Thank you for helping us grow!

L R ¥ R |

C9-T

Instrucciones 3

Format Column

Choose type:

Automatic numeric

Exponential
Currency
Percentage
Date

Time
Elapsed time
Text

Help

Preview

1234.123

Dedmal places: | 3 il

Ok | Cancel |
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Types of Data in Minitab

You can also specify date and currency format (e.g. Dollars):

Right click > Format Column... > Date > Date format
Right click > Format Column... > Currency > Currency format

H‘J|

Dato tipo Mumer

5,52

Gb o I X |

00
-+

1
0*0

Clear Cells
Delete Cells
Copy Cells
Cut Cells

Paste Cells

Find and Replace

Sort Columns

Cell Properties

Celumn Properties
Conditional Formatting

Formulas

Subset Worksheet
Worksheet Properties

Insert Cells
Insert Rows

Insert Columns

mjé'{@ge Columns...

Delete

Ctrl+C
Ctrl+X
Ctrl+V

4
4

4

tf] Format Column.., Ctrl+1

c9-T
trucciones 3
nimero puedes especificar
la siguiente manera

umns > Decimal » Mimero Decimales

¢
‘0 CUSUM

7 ca
1| Dato tipo NUmerao! |

C9-T

Instrucciones 3

Minitab Masters
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5| Format Column

3 Choose type:

M |Automatic numeric

Exponential
Currency
Percentage

Date
Time
Elapsed time
Text

Help

Preview

1234.123

Decmal places: | 3 il

Ok | Cancel |
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Types of Data in Minitab

Exercise: Input the following data in Minitab.

Inspector Name | Dimensional Inspection Date
Result

¢
‘0 CUSUM

+ a-T c2 C3-D
Andres R 0.250 06/11/19 Inspector Name Dimensional result Inspection Date
1 Andres R 0.250 6/11/2021
Roberto G 0.251 06/12/19 2 Roberto G 0.251 6/12/2021
Eduardo S 0.250 06/13/19 3 [Eduardo 5 0.250 6/13/2021
4

Answer: Data must look like in the previous image.
Excellent! It is that easy to capture data in Minitab, just like in Excel.
Now, onto the next chapter.
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Notice that the worksheet has a name. In this case, it is called “Worksheet 1”.
You can assigh a unique name to this worksheet through the Project Manager.

Organizing Data in Minitab

N C1-T c2 C3-D c
Inspector Mame Dimensional result Inspection Date
FH Worksheet 1 ** 1 AndresR 0.250 6/11/2021
2 Roberto G 0.251 6/12/2021
+ C1-T c2 c3-D 3 Eduardo S 0.250 6/13/2021
Mombre Inspector Resultado Dimensional| Fecha de Inspeccion 4
5
1 |Andres R 0.250 6/11/2019 6 |
2 |Roberto G 0.251 /12,2019 7
8
3 |Gabriela R 0.250 6/13/2019 9
4 I I 10
= n
12
13

14

+  Samples CUSUM
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The Project Manager is minimized by default. You can maximize it by clicking the
corresponding button. In case it is missing, you can also click “Window > Project
Manager”. In the case of Minitab 19, you just need to double click the worksheet

name “Worksheet 1”.

Ul Minitab - Untitled

|| File Edit Data Calc . . .

l2alelxn Option 1 b oD 6|5 Option 2 Option 3
_ HETRNETS

M Minitab - Untitied

Organizing Data in Minitab

{0 Minitab - Untitled

D Session
I File Edit Data Calc Stat Graph Editor Tools | Window Help Assistant :"E Ed‘; pata rca‘( st G View Help  Assistant - swn
~Ol= p— e O ED S H|& w00 f e ] | il 4% 5 b &
= L J
= | w= ToON = lab|
Minimize All
L] Seccia: Restore lcons
Armange lcons | =0 =
Session Refresh ‘
Close All Graphs (&
Up:lat& All Grapht Now New Project ~ Ctrl+Shift+N
Worksh 1
1 Session Ctri+M
[v T
3 Worksheet 17 Ctrl+D
+ <1 Q (=] 4 s 6 L) c8 <« <10 T a2 ci3
2 Worksheet 1+ — 1
+ T c2 C3-D c4 C5 <6 <7 =] 2
. N e 3
Nombre Inspector| Resultado Dimensional| Fecha de Inspeccion
1 Andres R 0.250 6/11/2019 =
2 Roberto G 0.251 6/12/2019 T F
3 Gabriela R 0.250 6/13/2019 B [
4 1] |
5 B
6 3|
7 4
8
NPl Andrés Ruelas Minitab Masters WhatsApp al 664-518-4302
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Organizing Data in Minitab
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Now, inside the Project Manager, select the worksheet named “Worksheet 1”
and right click. Select “Rename” and input the desired name (e.g. Muestras
CUSUM). Notice how the title “Worksheet 1” changed to “Muestras CUSUM”.

EI-EI 3 1 Minitab - Untitled
- File Edit Data Calc Stat Graph Editer Tools Wi

ndow Help Assistant Project Manager
Worksheet = e =X R NE R n = Untitled
x i . Location:  C:YJsersigoandiDocuments)
Session
| [He— H
[L] Project Manager E==EER N |
Untitled

ssssssss

C3-D
Mombre Inspector| Resultado Dimensional| Fecha de Inspeccion
1 |Andres R 0.250 g/11/2019
2 Roberto G 0.251 6/12/2019
3 Gabriela R . 0.250 6/13/2019 . .
Created by: QE NPI Andres Ruelas Minitab Masters Email us at info@cusum.mx
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This is important, since Minitab doesn’t allow for two or more columns, on a
same worksheet, to have the same name.
Try to write the name “Inspector” in C4 and notice that Minitab shows an error.

If you’re interested in capturing information with the same column name again, it
is preferred to create a new worksheet and name it in a different manner. (e.g.

“Order #”, “Product #”, etc.)

-/ HeportFad

- Related Doc

E| Worksheets
ﬁ Muestra

L

nte I

Minitab >

I k Mombre Inspector is already used for column 1

Created by: QE NPI Andres Ruelas
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2 |Roberto G 0.251 6/12/2019
3 |Gabriela R 0.250 6/13/2019

=T - TR R = R Y IR S VE R I

c3

(= |[@][=]

c3 c4 c5 &

1 C2
Mombre Inspector Fecha

LU=T = - T I = TRV B S P R ¥}

v ke

>

Minitab Masters
Thank you for helping us grow!

Email us at info@cusum.mx
https://www.facebook.com/CusumMx/



\/

4 CUSUM

¢

Minitab is a program designed to perform statistical analysis. The top menu
mcIudes aII analy5|s available in Minitab, grouped in categories.

[T Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MPI
File Edit Data Calc 5tat Graph Editor Toeols Window Help Assistant

Understanding Basic analysis

The main menus to run analysis in Minitab are Stat and
Graph.

In summary, the menus contain the following options:
* File and Edit: Tools to open and configure files

* Data and Calc: Tools to configure columns

e Stat: Tools to run statistical analysis

[ Muestras CUSUM =

e = T T T * Graph: Tools to create visual graphs

_[Nombrs nepecior Resifado Dinensiona Fecha de wapescin| ] * Editor and Tools: Seldom used, mainly for macros

e i o * Window and Help: If a window minimizes and you can’t

: find it, you can select it by using “Window”.

’ * Assistant: It’s a tool that guides you, step by step, to

: create basic analysis (DOE, ANOVA, Regression), it is
STEE e ] limited, but useful in case of doubt.

Created by: QE NPI Andres Ruelas Minitab Masters Email us at info@cusum.mx
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Understanding Basic analysis
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Each tool will be explained as soon as it is required. As of now, you can observe
that the “Stat” menu contains many submenus, and these can contain other
submenus.

|l Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MPJ

File Edit Data Cal Graph  Edit: Tools  Wind Help Assistant .. . L
e ! ata Cakc |Stat Grap B L N |[[| Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 12.0MP)

> H e x k IEETEEENE 57 Oioby Descriptive Statistics.. r N . . .
| T M| T2 Store Descriptive Statistics... File Edit Data Calc |Stat Graph Editer Tools Window Help  Assistant
- (5% D b . . .
AnovA : H| S| %@ BesicStatitis e@llome e rmn
Control Chart 4 -
o e AL 1-Samplet.. - ANOVA M| Regression 'T
Quality Tools 3 . 2-Samplet L—_r .
Reliability/Survival *|%) paieat DOE »||[%* Monlinear Regression... N
T 5 Control Charts > Stability Stud '
Time Series v| "% 1Proportion.. Ouali ability study
uality Tools [
Bl 2 Proportions... 5 -
K| - . b
Tables .4 : Reliability/Survival " E Orthogonal Regression...
Nonparametrics » Ill 1-5ample Poisson Rate... o
Equivalence Tests »| i’ 2-Sample Poisson Rate... Multivariate ¥ | #F Partial Least Squares...
Power and Sample Size P |7 1 Variance.. Time Series " E Binary Fitted Line Plot
2 Variances... Tables 4 . . .
= ) Binary Logistic Regression »
111 Correlation... L Menparametrics 4 i - i
. . 153 Ordinal Logistic Regression...
E= Muestras CUSUM *+* o’ Covariance.. Equivalence Tests Ll [ _ o .
L ] abe Mominal Legistic Regression...
+ C1-T c2 B Mormality Test... Power and Sample Size 4
Nombre Inspector| Resultado Dimensional Fecha 5. qutlier Test... Poisson Regression »
1 |AndresR 0.250
- A Goodness-of-Fit Test for Poisson...
2 |Roberto G 0.251
Created by: QE NPI Andres Ruelas Minitab Masters Email us at info@cusum.mx
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Understanding Basic analysis

The “Graph” menu contains the most common graphs (e.g. histograms, boxplots,

interval plots, bar charts and pie charts).

11l Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MP)
File Edit Data Calc Stat | Graph Editor Tools Window Help
SH e XBE €| Scatterplot...
| J I_ Matrix Plot...

|#- BubblePlot...

) D Marginal Plot...
Y Hetogom..___________|
Dotplot... Histos

Examii
to shc
bestw

Stern-and-Leaf...

Probability Plot...

Empirical CDF...

Probability Distribution Plot...

R 3

-
=
-

Boxplot...
Interval Plot...

Individual Value Plot...

[t
|=  LinePlot..
|_|I_ Bar Chart...
Muestras CUSUM **
o5 #) Pie Chart...
+ C1-T
Nombre Inspector| Res M\ Time Series Plot...
1 |andres R |§ Area Graph...
2 |Roberto G B centour Plot.
3 |Gabriela R (=) 3D Scatterplot...
4 3D Surface Plot...
Created by: QE NPI Andres Ruelas Minitab Masters
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A histogram is a visual representation of your data, where your data is grouped
based on value ranges (Bines / Columns). Open the worksheet “Graphs” and
observe it contains data in C1, C3-C5 and C7.

:i Minitab - Module 1 - Fundamentals Minitab 19 MPX.mpx

File Edit Data Calc Stat Graph View Help Assistant Predictive Analytics Module Additional Tools

=H® XRBhO M QO fii-Zhiw L
Navigator - : c1 c2 c3 c4 cs Cé c7
Diameter 0.250 +- 0.05 Supplier 1 Supplier 2 Supplier 3 Diameter 0.125 +- 0.025
40 0.246312 10.3587| 10.6519 9.0947 0.092631
41 0.266454 104697 11.B265 9.5671 0.160999
42 0.253194 11.4787 123379 8.7273 0.137361
43 0.253444 11.0368 11.8318 8.1003 0.262080
44 0.236733 9.7971 127667 11.3488 0.152503
45 0.242067 9.5883 14.2345 7.2472 0.088865
46 0.233839 9.8035 10.0205 9.3386 0121721
47 0.247284 9.2639 11.2410 13.7329 0.040374
48 0.236875 8.6863 119139 11.6853 0.159622
49 0.267161 92328 119799 9.291 0.078801
50 0.246742 10.8604 12.6720 7.6265 0.110060
51
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Creating Graphs - Histogram

CUSUM

The first step consists in creating a histogram using column C1 data. To do this,
just click “Graph > Histogram”. A window will open, click “Simple” and then,

IIO K”.

z Graficas Minitab 18.MP)

mentos Intg
Graph

Created by: QE NPI Andres Ruelas
WWW.CUSUM.mx
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File | Edit Data Calc 9 litor Tools Window Help Assistant . ) .
] e i = T 2 ;‘: '| or feels Wn ‘ow e Assistan ~ ’_ — | | [l Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MP)
BH e B & 7 vy L7 |mn g -z P | @ ) i i i :
I 2% .J | “ e 9|” @J‘ )(|. m ﬁT o I‘_HJZF Gl L| I File Edit Data Calc Stat | Graph Editor Tools Window Help Assistant
-| 2 c - N @ ) ——————
S E| S| %R €l scateplot. @O [
[ o2 | Ee Y . .
Do [o|[@ ] = | | EH Graficas ‘ = . i MatrixPlot... EEIEY
T hd l = = = 5 28 = - | BubblePlot...
uestras Dimensién 0.250 +- 0.05 Proveedori Proveedor2| Proveedor3 Dimension 0.125 +- 0.025 - [se R
Orden 1520 Project.. (= | =]
Orden 1571 1 0.250184 00770 124492  10.0092 0.145795
roen —— Worksheet
1l Graficas 2 0.254430 00734 101889 144875 0.137850
—— Muestras CUSUM
3 0.250743 100538 128172 87663 0.163654
0.245033 102008 10.5667 8.9401 0.120301 Orden 1320
4 . } : : .
= | Orden 1321 %:: Stemn-and-Leaf... Examine the shape and spread of
5 0.252007 108920 124033 10,1973 0.146013 B Graficas [ —— to show the frequency of data wi
6 0.246211 10.0706 9.8340 9.8526 0.167788 bbby best with moderate to large samg
7 0.268676 105752 101902 9.2851 0.086794 | Empirical CDF...
8 0.238426 00082 11.3208]  15.4965 0.122818 (. Probability Distribution Plot... 10.2908
9 0.234241 07957 119687 0.0052 0.131131 10.89293
10 0.251524 109781 122113 10,0808 0.117255 i Boxplot... 10.0706
11 0.247376 10.5804 103940 10.5844 0.155107 [t3 Interval Plot... 105752
b e
12 0.268773 88766 116638 42780 0.164808 [t Individual Value Plot... 0.0080
13 0.247419 10.2051 9.4387 03990 0.066643 [> LinePlot.. 07057
14 0.252849 106153 113659 120420 0.177140 '
15 0.264889 85165 100101  11.0946 0.094368 [nll BarChart.. 10.9781
I 0.278753 77768 102777 121498 0.025054 4) Pie Chart... 10.5804
17 0.249540 10,2680 9.0836)  11.0049 0.250184 M Time Seres P 5.8766
18 0.236947 2081 10,0688 65965 0.078581 [P Time Series Plot... 10,2051
19 0254127 109405 118896 122982 0.167557 [&8 Area Graph... 106153
20 0.234677 106372 10,0094 109142 0.091406 :
—— n Contour Plot... 25165
21 0.236449 9.5495 9.6006  12.6469 0.083669 :
22 0.272004 02748 93864 11.025% 0.077018 (20 3D Scatterplot... 7.7768
. 2z 0.255844 87197 145607 83533 0.138801 @& 3D Surface Plot... 10,2680

Histograms
With Fit
| With Fit and
1 With Groups Groups
| Help oK

Cancel
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Now, Minitab will show a settings window. All of these windows follow the same
format. The information can change slightly, but they are very similar to each
other.

Creating Graphs - Histogram

The left section shows the columns with data
that can be analyzed.

x|

Diameter 0.250 +
Supplier 1

Supplier 2

Supplier 3
Diameter 0.125 +

Graph variables:

The right section shows the variable that will
be analyzed.

Scale... Labels... Data View...
Multiple Graphs... Data Options...
OK Cancel
Created by: QE NPI Andres Ruelas Minitab Masters Email us at info@cusum.mx
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Now, select C1 in the left section by double clicking or clicking “Select”. This will
add the column to the variables section. Notice that the name captured is the
column title. You can also write it as C1, and Minitab will recognize it successfully.
By doing all of this, you are telling Minitab to create a graph of the column C1.

RN

B ERLRY TRRN. Nl

AF NER PIeF ]

Histogram: Simple

Graph variables:

c4 Supplier 2
Cs Supplier 3
C7  Diameter 0.125 + C

‘Diameter 0.250 4+ 0.05'

Scale...

Labels... Data View...

d

Both are valid

Histogram: Simple

C7  Dimension 0,12

Multiple Graphs...

Data Options...

=]

Help
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Select “OK”. The graph will be created automatically. The usefulness of an

nistogram is in that it can show you where your data is grouped. The taller the
oar, the more data there is in the corresponding range. Observe that the
nistogram shows that there’s data from 0.22 to 0.28.

Histogram: Simple

C1  Diameter 0.250 + |
C3  Supplier 1
d|C4  Supplier 2
Hics  sSupplier3 i
{ |7 Diemeter 0.125 +
)
i
H
B

g
)
!‘ |
}
)

= Help |
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Graph variables:
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2
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Now, this data was pulled using a specification of 0.250 +- 0.05. This means that
the data is acceptable as long its values are between 0.200 and 0.300. To add this
information to the data, right click the graph and select “Add > Reference Lines”.

& Histogram of Dimensién 0.250 +- 0.05 e[S

Histogram of Dimension 0.250 +- 0.05

0.22 0.23 0.24 0.25 0.26 0.27 0.28
Dimension 0.250 +- 0.05

Created by: QE NPI Andres Ruelas
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Title...
Subtitle...

Footnote...

[& Copy Graph

m Append Graph to ReportPad

m Send Graph to Microsoft Word
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Copy Text
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[ Go to Session Line

0 Help
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In the next window, select the X axis and type “0.200” followed by a space and
“0.300”. The values must look like in the following image. Once you completed
this step, press “OK”.

ﬁ‘" Histogram of Dimension 0.250 +- 0.05 E@ ] ] I
rence Lines

Histogram of Dimension 0.250 +- 0.05

o—0 i i i i i O— Show reference lines at ¥ values:

0.22 0.23 0.24 0.25 0.26 0.27 0.28 Help )4 | Cancel
Dimension 0.250 +- 0.05
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Observe how two reference lines have been added. Compare this histogram with
the original. As a general rule, adding reference lines allows you to see if the
process analyzed complies or not with your specification.

“& Histogram of Dimensién 0.250 +- 0.05 = o

Histogram of Dimensién 0.250 +- 0.05

0.22 0.23 0.24 0.25 0.26 0.27 0.28
Dimension 0.250 +- 0.05
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This new graph can be great to show your management team that your process
complies with the specification. Now, you can change the reference line from red
to any other color. To do this, just select it by double clicking it. A new window
will show up. Change the “Lines” option from “Automatic” to “Custom”.

& Histogram of Dimensién 0,250 +- 0.05

=8 ow ==

Histogram of Dimension 0.250 +- 0.05

0.2 0.3

0.210 0.225 0.240 0.255 0.270 0.285 0.300
Dimension 0.250 +- 0.05
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WWW.CUSUM.mx

!

™ Apply same attributes to all reference lines

X

Help oK

Minitab Masters
Thank you for helping us grow!

Attributes | show |

Edit Reference Lines

[ Apply same attributes to all reference lines

Help

QK | Cancel |

Email us at info@cusum.mx
https://www.facebook.com/CusumMx/



Creating Graphs - Histogram

Changing the setting to “Custom” allows you to change the line type, color and
size. Select the color purple and a size of 4, then press “OK”. Notice how the line
now is thicker (size) and its color has changed to purple.

Edit Reference Lines 4 Edit Reference Lines 4
- ; Histogram of Dimensién 0.250 +- 0.05
Attributes |Shgw | Atfributes |Shgw I
—Lines —Lines 12
" Automatic i Automatic 10
% Custom: {* Custom

Type: | oo j Type: | oo j
I
I
Color: I.ﬁ.utomatic 'I Color: I- "I 4 i
I
I

[1 -] [a -l

Size:

0.210 0.225 0.240 0.255 0.270 0.285
Dimension 0.250 +- 0.05

[ Apply same attributes to all reference lines [ apply same attributes to all reference lines

Help | oK Cancel | Help | oK | Cancel |
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These reference lines can be added to all sorts of graphs, not just histograms.
Now, the text in the graph can be edited, too. For example, the title “Histogram
of Dimension 0.250 +- 0.05” can be changed by selecting it with a double click. In
the new window you can change the font, size and content of the title.

Histogram of Dimensién 0.250 +- 0.05 Edit Title x
on i
ont: e ize:
E xegoe UL Semibo!

0.2 0.3

0.210 0.225 0.240 0.255 0.270 0.285 0.300
Dimension 0.250 +- 0.05
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Once you’re done making the necessary changes, just select “OK” and observe
the result. You can repeat this process for any of the text in the graph. Just select
it by double clicking it.

Edit Title x Edit Title X . . O
“Titulo Modificado
Font |Alignment Font IAlignmentI 0.3
Font: —Style Size: Font: —Style Size: .
- 13 3 n
¥ Bold I I Segoe UI Semibold % Bold I 13 H
ib - ! g FS 8 A .
Segoe UL Semiight Italic 9 Segoe LI Semilight [ Italic ] H
Segoe UL Syrnbpl 10 Seqgoe LI Symbol 10 H
S_howmrd Gothic [ underline 11 Showeard Gothic [ underline 11 .
SimSun 12 Simsun 12 x
SimSun-ExtB 14 ¥ SimSun-Exts 14 ¥ .
Sitka Banner ) 1
: Sitka Banner
Sitka Disolav ~ - Preview Sitka Disolay v —Preview H
.
n
Color: IAutomatic vl -
n
n
n
n
n
n
n
| |

|T|'mlo Modificada]

0.225 0.240 0.255 0.270 0.285
| ep | o« | Cancel | Dimensién 0.250 +- 0.05
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You can also edit the bar color by double clicking it. In the “Fill Pattern” section,

select “Custom”. Select a new pattern and a new color. Once you completed this
step, just click “OK”.

Edit Bars 5 Edit Bars 5

z, ] (m]
;‘Tltub MDdIfICEIdDD Attributes |Gm|_,||;|5 I Options I Binning |

0.210 0.225 0.240 0.255 0.270 0.285 0.300
Dimension 0.250 +- 0.05
Help oK cancel | Help oK Cancel
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Observe how the bar color has changed. This aesthetic changes are not unique to
the histogram. More about this in the next chapter.

New

& Histogram of Dimensién 0.250 +- 0.05 o[- Sl
Titulo Modificado

0.2 0.3

ETl'tuIn Mndiﬁcadng

0.2 0.3

0.210 0.225 0.240 0.255 0.270 0.285 0.300 0.210 0.225 0240 0.255 L LR iy
Dimension 0.250 +- 0.05 Dimension 0.250 +- 0.05
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The next basic graph is the boxplot. The boxplot graph is used when you want to
know how disperse is your data. You can also use it to compare two or more
providers, clients, processes, etc.

Observe the data contained in C3, C4 and C5.

@ Graficas =

+ i 3 c4 Cc5 7

Dimension 0.250 +- 0.05 Proveedorl|Proveedor2 | Proveedor3 Dimension 0.125 +- 0.025
1 0.259184 9.9770 12.4492 10.0092 01457495
2 0254430 9.0734 10,1889 14,4875 0137859
3 0.250743 10,0538 12.8172 8.7663 0163654
4 0.245933 10.2908 10.5667 8.9401 0.12393M
5 0.252907 10.8929 12.4933 101973 0146013
6 0.246211 10.0706 9.8340 0.8526 0.167738
7 0268676 10.5752 10,1902 92831 0.086794
] 0238426 9.0089 11.3299 15.4965 0122819
9 0.234241 9.7957 11.9687 9.0952 0131131
10 0.251524 10,9781 122113 10.0808 0117255
n 0.247376 10.5804 10,3840 105844 0155107
12 0.268773 8.87606 11.6638 42780 0164808
13 0.247419 10,2051 9.4387 9.8950 0.066643
14 0.252849 10,6153 11.3659 12.0420 0177140
15 0.264889 8.5165 10.0101 11.0946 0.094368
16 0.278733 7.7768 102777 12.1498 0.025054
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Imagine these three providers are interested in being selected to supply you a
new component. Suppose this component is a wooden stick that must measure
between 8 and 12 meters long (i.e. 10 meters +- 2 meters). To create a boxplot

graph, select “Graph > Boxplot > Multiple Y”

[l Minitab - Module 1 - Fundamentos Intefaz Graficas Minitab 18.MP)
I File Edit Data Calc S5tat | Graph Editor Tools Window Help

=g | = | X @ | [F Scatterplot...
‘ - |_ Matrix Plot...
|#" Bubble Plot...

LT Session D Marginal Plot...

. Hist:
Histogram of [l Histogram
= Dotplot...

-
Histogram of Dirr =

Boxplots

One Y
Simple With Groups

Stem-and-Leaf...
[# Probability Plot...
|~ Empirical CDF..
(" Probability Distribution Plot...

M Boxplot...

|§_§ Interval Plot...

|> LinePlot.

i Individual Value Plot...

B

Multiple ¥'s
Simple With Groups

|_|I_ Bar Chart...

#) Pie Chart...

Ig Area Graph...

I& Time Series Plot...

n Contour Plot...

{=] 3D Scatterplot...
@ 3D Surface Plot...

ibis

Al 2 12
1Yz

Cancel

*

]
L e =T s B - S A T T T

1 s
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Now, select the three providers and add it to “Graph Variables”. Once you're
done, press "OK”.

Boxplot: Multiple Y's, Si

Dimension 0,250 +-
Proveedar 1
Proveedar2
Proveedar3
Dimension 0,125 +-

Graph variables:

Scale... | Labels... Data View... |
Multiple Graphs. .. | Data Options. ..
oK Cancel |
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Once the process is completed, a boxplot graph like in the following image will be
generated. This graph is a visual representation of your data, grouped in quartiles
(more on this later).

“ Boxplot of Proveedor1, Proveedor2, Proveedor3 =0 | Bel "

Boxplot of Proveedorl, Proveedor2, Proveedor3

15.0

12.5
g 1ulu- -
o

7.5+

5.0

*

T T T
Proweedor] Proveedor? Proveedor3
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Now, the purpose of this graph is to compare which of the providers gives the
better results. We know the specification is between 8 meters and 12 meters.
You can add this specification by using reference lines.

Remember: Right click > Add > Reference Lines > Y Axis >8 12 > OK

0‘" Boxplot of Proveedor], Proveedor, Proveedor3

[=]le s

Boxplot of Proveedor1, Proveedor2, Proveedor3

<"¢ Edit Interquartile Range Box...

12.54
8 100/ .
(]

7.54

["] Append Graph to ReportPad
m Send Graph to Microsoft Word
EI Send Graph to Microsoft PowerPoint
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Observe how the reference lines quickly show how the provider “Proveedor 2”
and “Proveedor 3” exceed the specification limits whereas the provider
“Proveedor 1” supplies most of its product within this specification, with a little
portion touching the lower limit.

\‘" Boxplot of Proveedorl, Proveedor?, Proveedor3 EI

Creating Graphs - Boxplots

Boxplot of Proveedorl, Proveedor2, Proveedor3
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Now, what does the boxplot graph represent? Simply the data dispersion. Create
a simple boxplot using the data from the provider “Proveedor 1”.
Select “Graph > Boxplot > One Y > Simple”

A1 Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MP)
|| File Edit Data Calc Stat |Graph Editor Tools Window Help
”"‘ E|!EL'| |_' |(-|_ Scatterplot...

“I'\‘.r Ref Line: 12 j %{ l_ Matrix Plot... BDKF”DtS % I
r #. Bubble Plot...

Boxplot: One Y, Simple *

C1  Dimensidn 0,250 +-§ Graph variables:
LJ Session [£1 Marginal Plot.. C3  Proveedorl Froveedor |
: C4  Proveedor?
\é. Boxplot of Proveedor] gils  Histogram... With Groups c5 Pravesdor3
4 Detplot... C7  Dimension 0,125 +-1
Box £ Stem-and-Leaf. EH éﬂ
|:# Probability Plot.. 1
= B12 12
15.0 E Empirical CDF... Al 3
ility Distribution Plot...
Multiple ¥'s | Scale... Labels. ., Data View. ..
Simple With Groups L
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|.ll Bar Chart... -
: Al 12
e[ T ) PieChart. 12 Vi t Select |
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|§ Area Graph... . r
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[ 3D Scatterplot...
Prov =9 3D Surface Plot...
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ﬁé Boxplot of Proveedor?

= | E s

Boxplot of Proveedor1

12 -

T

T
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Observe the graph created.

The first part represents the first
25% of the data (the 1st quartile).
The second part represents the
next 25% (the 2nd quartile).

The third part, the next 25% (the
3rd quartile).

The last part represents the last
25% of the data (the 4th quartile).

In total, these four quartiles
represent the 100% of the data.
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& Boxplot of Proveedorl | E S|

Boxplot of Proveedor1

12 -

Created by: QE NPI Andres Ruelas Minitab Masters

Now, the boxplot graph can show
you where is your data, and how far
it spreads.

You can also make conclusions like
the following:

- The 25% of the data has a value
of 9 or less.

- The 50% of the data has a value
of 10 or less.
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Creating Graphs — Individual Value Plot

A graph similar to boxplots is the Individual Value Plot. To create it, select “Graph
> Individual Value Plots > Multiple Y’s” and add the data from C3 to C5
(“Proveedor 1” to “Proveedor 3”) and select OK.

[ Minitab - Module 1 - Fundamentos Intefaz Graficas Minitab 12.MPJ . . -
|| File Edit Data Calc Stat [Graph Editor Tools Window Help | Individual Value Plots x Individual Value Plot: Multiple Y's, Simple x
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[ 3D Surface Plot...
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Observe the rendered graph. It is different to a boxplot, with the difference that

each value is shown individually as a dot, instead of being grouped in a quartile
(box).

ﬂé Individual Value Plot of Proveedorl, Proveedor2, Proveedor3 E' wﬁ" Boxplot of Proveedor], ProveedorZ, Proveedor3 E'
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Creating Graphs — Individual Value Plot

This graph can be modified the same way as the prior ones. You can change the
title, add reference lines or choose a different color. It is not as common as the
boxplot graph, though, since the latter is visually more simple and easier to

& Individual Value Plot of Proveedar], Proveedor2, Proveedor3 E' “# Boxplot of Proveedorl, Proveedor2, Proveedor3 E'
Individual Value Plot of Proveedor1, Proveedor2, Proveedor3 Boxplot of Proveedorl, Proveedor2, Proveedor3
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Similarly as with the boxplot and individual value plot graphs, there is also the
dot plot graph, which is simply a histogram where the values are represented
individually. To create it, just select “Graph > Dot Plot > Simple”, select the
column C1 “Dimensién 0.250” and press OK.

A0 Minitab - Modulo 1 - Fundamentos Intefaz Graficas Minitab 18.MF)
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=8| &| %R &€l saterplot. 34 Dotplots X ]3 Dotplot: One Y, Simple =
|_ Matrix Plot...
| -2 |#" Bubble Plot 16
e .y s 1 C1 Dimensién 0,250 4
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Next, the following graph is rendered. The data is grouped individually,
depending on the range. You can observe this graph is similar to the histogram,
with the difference that the height of the bars is instead represented by stacked
dots.

“& Histogram of Dimensién 0.250 +- 0.03 =N EoR(~==
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So far, we have gone over the Minitab interface, and created the gost common
graphs: histograms, boxplots, individual value plots and dot plots. These graphs
will allow you to analyze your data visually, but to truly understand statistical
analysis, some essential knowledge is needed. Observe the next two graphs:

Basic Data Analysis
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Basic Data Analysis :QCUSUM

The basic elements needed to analyze data are the following:

* The mean: The average of all data.

 The standard deviation: Hoy disperse is the data.

Both graphs (histograms) have the same mean (average), but a different
deviation.
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The Importance of the Deviation

CUSUM

The standard deviations is key to assess if a process complies or not with a
specification. It allows you to know the amplitude of your process.

You can calculate the mean and standard deviation as follows:

Stat > Basic Statistics > Display Descriptive Statistics

11 Minitab - 01 - Fundamentos Minitab 18.MFPJ
File Edit Data Calc | Stat Graph Editor Tools Window Help Assistant
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The Importance of the Deviation

¢

By clicking OK, the session window will display the requested information about
the process.

Descriptive Statistics: 10 +- 2 |bs/f

Statistics

Vanable Mean  StDev
10 +- 2 lbs/f | 9.7209 0.4688
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The Importance of the Deviation

The standard deviation is used to know the breadth of data that follows a normal
distribution. Commonly, it is said that the Mean +- 3 o (standard deviations)

groups almost all of the data.

"CUSUM

Mean +- 1 deviation
= 68.27% of the data

Mean +- 2 deviations
= 95.45% of the data

Mean +- 3 deviations
= 99.73% of the data

Distribution Plot
Normal, Mean=0, StDev=1
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Probability Distribution Plots

To create the previously shown graphs, do as follows:

/

¢

Graph > Probability Distribution Plot > View Probability > Input the value for the
mean and the deviation > Input the value you want to highlight (Shaded Area).

1[1] Minitab - 01 - Fundamentos Minitab 18.MPJ
File Edit Data Calc Stat | Graph Editor Tools Window Help Assistant
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Normal / Gauss Distribution

"CUSUM

It is frequently mentioned that the data must be normal. This means that, when
we graph such data, it must follow the shape of the Gauss bell. Observe how
there’s symmetry in the following graphs.

Distribution Plot
Normal, Mean=0, StDev=1
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Normal / Gauss Distribution

Normal data follows the shape of a bell, regardless the value of the standard
deviation, or the mean. To demonstrate this, select: Graph > Probability

Distribution Plot > Vary Parameters > Select Normal > Valor Mean = 0, Standard
deviation=1, 2

1[1] Minitab - 01 - Fundamentos Minitab 18.MPJ
File Edit Data Calc Stat | Graph Editor Tools Window Help Assistant
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By selecting OK, the following graph will be created. Notice how the blue curve is
slimmer than the red curve. This means that the red curve (standard deviation of
2) is more disperse than the blue on (standard deviation of 1). In conclusion,
standard deviation is a value that tells us how disperse is the data. Your data will
be less disperse when most of the values are similar (e.g. 1.1, 1.2, 1.1) and will be
more disperse when your values are very different (e.g. 1, 5, 25).

" Distribution Plot = =) || mdm

Distribution Plot
Normal, Mean=0

Normal / Gauss Distribution
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We have created additional normal distribution graphs, so you can observe how,
as the standard deviation is smaller, the data is more grouped together (the
mean being 0).

Normal / Gauss Distribution
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Module 1. Minitab basics
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