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Agenda - Minitab

= Comandos Basicos

=  Estatistica Descritiva

= Mapa de Analise Estatistica

O

Box Plot

Histograma

Diagrama de dispersao
Grafico de série temporal

Pareto

=  Grafico de controle

Escola Politécnica da Universidade de Sao Paulo

PRO

Departamento de Engenharia de Producao



Minitab — Comandos Basicos (Tela)
Barra de PRO

mE ferramentas

§ MINITAB - Exercicios aula.MPJ

J File Edit Data Calc Stat Graph Editor Tools Window Help |
|l & s maelo= Bt 1AE|02H|CRECDNE T |EEE B|| 2L |r 2o d
E session |_ ||E|

PS

20/8/2006 10:33:35

Welcome to Minitab, press Fl1 for help. ReSUItadOS

-

[

23 ] B
i Worksheet 2 *** M=
+ €1 c2 C3 c4 C5 (o) ci ca c9 c10 c1 c12 c13 c14 C15 C16

[

Dados

WG |~ | Oy | L -

10
0/m)

|

EEl |E| |E|
Welcome to Minitab, press F1 for help,

+ Iniciar &l Minitab Guia % MINITAB - Exercicios .. PT &) 1215

[Editable [12:15
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Minitab — Comandos Basicos (Digitacao de @
dados) PRO

= Na célula abaixo da coluna C1 digitar: notas

= Nas linhas de 1 a 10 da coluna C1 digitar:

o 5,0
¢ 615 8 Worksheet 1 ***
+ C1 C2 Ccl c4 C5 Co cT I
@) 7,0 Notas
1 5.0
o 8’5 2 6.5
3 r.a
4 8.5
(@) 4,5 5 45
6 10.0
o 10,0 7 9.5
8 7.0
e 9,5 9 6.5
10 8.0
1
o 7,0 =
o 6,5
o 8,0
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Minitab — Comandos Basicos (Salvar arquivo) O
PRO

=  Selecionar: File > Save Current Worksheet As...
=  Digitar em “nome do arquivo”: notas

=  Pressionar: salvar

Save Workshet As
Fle Edit Data Calc Stat Graph Editor Tools Window Help Salvarem: | (3 Exercicios aula | ek B3~
[ Mew... Cl+ P [ L‘é
(= Open Project... Cirl+0 i Documentos
I save Project Cirl+s [ reostes
Save Project As... | r|_
Project Description... Desktop
Lﬁ" Open Worksheet. .. N,
Save Current Worksheet ""/
Meus
Save Current Worksheet As... documentos
Worksheet Description. .. -
Close Worksheet Meu .coln'lputador
SE Query Database (QDBC)... -
Open Graph... .5 Nome do arquivo: |notas j Iﬂl
QOther Eiles » MeusrLodceais iE Salvar como tipo: |Min'rtab j Cancelar
! Ajuda
[
&) Pprint Worksheet. .. Ctrl+P Description...
Print Setup...
Exit

Escola Politécnica da Universidade de Sao Paulo Departamento de Engenharia de Producao



Minitab — Comandos Basicos (Fechar arquivo) O
PRO

=  Selecionar: File > Close Worksheet

§ MINITAB - Introduzindo o Minitab 14.MPJ

File Edit Data Calc Stat Graph Editor Tools Window Help

[ Mew... Ctrl+M il ® 5 g %
= o e |
I Save Project Ctrl+5

Save Project As...

Project Description. ..

Lﬁ Open Waorksheet., ..

Save Current Worksheet
Save Current Worksheet As. ..
Worksheet Description. ..

Close Warksheet

EE Query Database (QDEC). ..

Open Graph...
Dmer E"ES b !
7 Cé ]
& Print Worksheet. .. Cirl+P
Print Setup...
Exit
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Minitab — Comandos Basicos (Abrir arquivo) O
PRO

=  Selecionar: File > Open Worksheet
=  Digitar em “nome do arquivo”: notas

=  Pressionar: abrir

i MINITAB - Introduzindo o Minitab 14.MP.J Open Worksheet E

File Edit Data Calc Stat Graph Editor Tools Window Help Examinar: | () Exercicios auiz = £ B~
Ty T8 Exerddios aula
o 5 D E
[l dew cel @ E®E & ™ ! ¥18 Introduzinda o Minitab 14

Documentos @ notas

= e o T
B saveProject Crl+s @

Save Project As... Desktop
Project Description. .. N
lﬁ Open Worksheet... Meus
documentos
Save Current Worksheet ,-—E
Save Current Worksheet As. .. ;

Meu computador

Worksheet Description. ..

>~

Close Worksheet

Meus locais de

B Query Database (ODEC)... reds Nome do arquivo: |notas | Abrir |
[

Open Graph. .. Arquivos do tipo: ||'\"|ini‘tab (* mitw; = mipi) - Cancelar
Other Files r Ajuda
| | Preview... | " Merge ™ Open
& Print Workshest. .. Cirl+P
Print Setup... 7 C8 I
Exit
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Minitab — Comandos Basicos (Barra de menus)O

; MINITAB - Introduzindo o Minitab 14.MRB

J File | Edit Data Calc Stat Graph Editor Tool
J & | <7 Can'tUndo Cirl+Z

|t

¥ Can't Bedo Cirl+y [—
Backspace -

r hel

Clear Cells

. Delete Cells Delete

Y Copy Cells Cirl+C
Cut Cells Ctrl+%
Paste Cells Ctrl+v
Worksheet Links »
Select All Cells Ctrl+a
Edit Last Dialog Ctrl+E
Command Line Editor Ctrl+L

Escola Politécnica da Universidade de Sao Paulo

§ MINITABE - Introduzindo o Minitab 14.MB
J File Edit | Data Calc Stat Graph Editor Tool

J = | ! Tl subset Worksheet...

: £ split Worksheet...
a Sessio g Merge Worksheets. ..

Copy
i#¥ Unstack Columns...

Welcome Stack

% Transpose Columns...
21

Sort...
1, Rark...

%?‘ Delete Rows...

Erase Variahles. ..

Code
Change Data Type
Extract from Date/Time

g Concatenate...

1 2l e @
T

§ MINITAB - Introduzindo o Minitab 14.MP.J

J Ele Edit Data | Calc Stat Graph Editor Tools Window He

Calculator. ..
Column Statistics. ..
Row Statistics...
Standardize. ..

hel

Make Patterned Data
Make Mesh Data. ..

Make Indicator Variables...

Set Base...
Random Data
Probability Distributions

Matrices

PRO

M

Cc4

Departamento de Engenharia de Producao



Minitab — Comandos Basicos (Empilhar dados)o

= Abrir arquivo Box Plot

711 Minitab - Untitled

J File Edit| Data Calc Stat Graph Editor Tools Window Help Assistant

J ==
|
Sessmn

Welcome

™

7] BOX PLC

4

?m Subset Worksheet..,
ﬁ Split Worksheet...
E Merge Worksheets...

tIAEIO?H|ERBODE

-y
2|

E[EIEE

Copy

¥ Unstack Columns...

% Transpose Columns...

+ Blocks of Columns...

2} Sort..

312 Rank...

gf‘ Delete Rows...
et Eraze Variables...

var

Code
Change Data Type
Extract from Date/Time

P'E Concatenate...

Display Data...

“* Rowes...

4

C4 C3 Ce

ci Ct

Escola Politécnica da Universidade de Sao Paulo
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-

Stack Columns

C1 Gol

C2 Corca
C3  Mile

C4  Palio

C7  Consumo
C3 Modelo

Select |
Help |

Stack the following columns:

R

Store stacked data in:
= Mew worksheet

Marne: | {optional)

¥ Column of current worksheet: I c10
Store subscripts in; I cil (Optional)

[¥ Use variable names in subscript column

oK I Cancel

Departamento de Engenharia de Producao



Minitab — Estatistica Descritiva
PRO

Fornece as estatisticas basicas: média, mediana, devio etc
Abrir o arquivo: Histograma
Selecionar: Stat > Basic Statistics > Graphical Summary

1 Minitab - Untitled

Varlable‘ Atendenl File Edit Data Calc | Stat| Graph Editor Tools Window Help Assistant

= H .';I | Basic Statistics >| ~ s Display Descriptive Statistics... j D =N ] fo | Fm ==l ».2]
s | Regression b | [ig Store Descriptive Statistics...
i —  anOvA + | 2= Graphical Summary~. ! !
| Session DOE "luz s
1" 1-Sample Z... 5
Control Charts » Graphical Summary
lity Tool 5 B 1-Samplet.. Summarize your data with descriptive
17/08 Quality Tools K. 2-Samplet.. statistics, such as the mean and the
Reliability/Survival 3 BH pairedt standard deviation, and describe the
Welcome to Minitab, Multivariate | cared Lo distribution with graphs.
v .
Time Series » _H_ 1Proportion...
’ .
Tables » _H_H 2 Proportions...
Nonparametrics y | & 1-Sample Poisson Rate...
Equivalence Tests » A_  2-Sample Poisson Rate...
Power and 5ample Size® | g2 1 Variance...

"7.,: 2 Variances...

[11] Correlation..

Covariance...

lo7]
& Normality Test...
E Outhier Test...

*  Goodness-of-Fit Test for Poisson...

Escola Politécnica d|



Minitab — Estatistica Descritiva
Graphical Summary

o Relatério Resumo para Atenden’l o |5 ]

Relatério Resumo para Atendent

Teste de

Taste de normalidade de Anderson-Darling

A-Quadrado 183
alor-p =(,00%5
Kedia 0, 95948

DresyPad 000025
‘Variancia 000000
Assimetria -025121

Curlose 205670
M 200
Mininno 0,96842

Ao, Quartil 0.96934
Mediana 0, 965949
1o Guartil 0,965961
IMaxime 0.97030

normalidade

Estatistica
descritiva

Intervalo de 95% de Confianca para Madia
096944 0,96951

WE X 0,96947 0,96953

000023 000023

Intervalo de 95% de Confianca para Mediana

Imtervalo de 95% de Confianga para DesvPad

Intervalo de
Confianca

PRO
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Curva Normal — Teste de Normalidade

e Usando GRAFICO DE CONTROLE
e Selecionar: Stat > Basic Statistics > Normality Test

1 Minitab - Untitled

File Edit Data (Calc | Stat| Graph Editor Tools Window Help Assistant
H Basic Statistics 4 Display D iptive Statistics... ! = E e
s H J;'g | B : Display ES_CHF ive .a |.5 ics J |':| BN E e
: | Begression 4 Store Descriptive Statistics...
i —  ANOvA 8 Graphical Summary.. .
i DOE ¥
) Session = I-_‘_Z_ 1-Sample ...
Control Chart 3
| e ans B 1-Samplet..
lity Tool 4
17/08) | RAVEE i g samplet. —
eliability,Surviva B Pairedt..
Multivariate 4
Tirne Series 3 1 Preportion...
Tables » P_H_H 2 Proportions...
Nonparametrics » A 1-Sample Poisson Rate...
Equivalence Tests » A, 2-Sample Pojsson Rate...
Power and Sample Size¥ | g2 1| Variance...
=, 2 Variances...
[1] Correlation...
|63 Cowariance...
@ Mormality Test... |
IE Cuthier Test...
_ Normality Test
Goodness-of-Fit Test for Determine whether your data follow a
" normal distribution. Use when you
have continuous measurements, such
I as length or weight.
&
+ 1 c2 c3 c4 c5 c6 c7 ca c9 cio cn
L 1
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Percentual

Curva Normal — Teste de Normalidade g?o

Usando GRAFICO DE CONTROLE
Selecionar: Stat > Basic Statistics > Normality Test

“Variable”: < Voids > OK

Mormality Test

Grafico de Probabilidade de Voids

Normal

Média

AD
Valor-

DesvPad 4,314

Variable: |

Percentile Lines
{* MNone

" ALY values; |

(" At data values: |
14,24
Tests for Mormality
{* Anderson-Darling

0,244
P 0736

" Kolmogorov-Smirnow

" Ryan-Joiner (Similar to Shapiro-Wilk)

Tithe: |

.

Cancel

Se P-value > 0,05,
entdao normal é
satisfatoria

Voids
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Minitab — Mapa de Analise Estatistica
(Box Plot) PRO

1 Minitab - Untitled

|:> Abrir O aquiVO: BOX Plot i File Edit Data Calc Stat raph | Editer Teols Window Help Assistant
T ICIWETE R 1110  1-ha
. . i Matrix Plot... :
=  Selecionar: Graph > Boxplot | ][5 iy IETEIEN
1 Session D Marginal Plot...

illy Histogram...
Dotplot...

17/08/201

Stem-and-Leaf...
L5*  Probability Plot...
|/ Empirical CDF...
(", Probability Distribution Plot..,

Welcome to Minitak, presg

il Bogplot..

Interva
Individ
Line Pl

Boxplot

Exarnine the center and spread of
your data by plotting the median, the
quartiles, and any cutliers. Works best
BarChi ith samples of at least moderate size
PieChy (n> 20).

Time Series Plot...

Area Graph...

Contour Plot...

NER B 9E KEE

3D Scatterplot...
i 3D Surface Plot...
B Worksheet 1+ —
+ i c2 C3 c4 C5 C6 7 c8
1
2
3
4
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Minitab — Mapa de Analise Estatistica @
(Box Plot sem subgrupo) > “IPRO

One ¥
Simple With Groups

=  Abrir o arquivo: Box Plot MLE

=  Selecionar: Graph > Boxplot '

B1Z 12
2

- Multiple ¥'s E

=  Escolher opcao: One Y > Simple> OK Smpe  With Groups
o Graph variable: consumo ‘ é é éééé I
| I A 1"(12 1‘(22 i
Help | oK Cancel
Boxplot: One Y, Simple >
Boxplot de Consumo
Graph variables:
| “ =
#
#
5
Scale. .. Labels... Data View... ~ |
15
Multiple Graphs. .. Data Options... ']
E
| 2
Help | oK Cancel

Departamento de Engenharia de Producao



Minitab — Mapa de Analise Estatistica ﬂ

Boxplots >
(Box Plot com subgrupo)
. . Simple With Groups
= Abrir o arquivo: Box Plot é
=  Selecionar: Graph > Boxplot L
~ . | Multiple ¥'s
=  Escolher opg¢ao: One Y > with groups > OK Smple  With Groups
o  Graph variable: consumo - é é éé#é
. . ] = JE.'1"1’12 1‘1’22
o  Categorical variables: modelo
Help | oK Cancel
Boxplot: One Y, With Groups e Boxplot de Consumo
Graph variables: e
| 20
12
Categorical variables for grouping (1-4, outermost first): = 18
g 17
§ 16
| °| - —
14 -
Scale... | Labels. .. | Data View... | { n
| Multiple Graphs... | Data Options... | 2 e Fit Polo Priema
Modelo

Help [0]4 | Cancel | . :
aulo Departamento de Engenharia de Producao




Minitab — Mapa de Analise Estatistica
(Histograma) PRO

71 Minitab - Untitled

= Ab ri r O a rq u ivo: H istog ra m a ! File Edit Data Calc 5tat | Graph | Editor Tools Window Help Assistant
SHIS $DOn liﬁcmrp'ot--- SBHOsAN
. . : 27n Matrix Plot... : -
=  Selecionar: Graph > Histogram> H] = o e . =1 %A i ]
:5 T D Marginal Plot...
|§ Histogram... |
17/08/201) & Dotolot

127 ctel Histogram
Welcome to Minitab, press 1|9 E 09
2 prpd Examinethe shape and spread of your

. . H‘_ data by using bars to show the
Results for: anplnt—"“ Li— Em frequency of data within each
. Prg interval. Works best with moderate to
Boxplot of Variavel - X| — | largesamples (n > 20).

|:||:||J B oxprot

¥ ERRCR * Unsupported £il

* NOTE * Command cancele B
Individual Value Plot...
Line Plot...
Bar Chart...
Pie Chart...

Time Series Plot...

Area Graph...

Contour Plot...

3D Scatterplot...

REP b= 9E K[EE

30 Surface Plot...

2] Casol _Histog_tempo_resfnia

m]
[

|+ cz2 | . Cc4 c5 (3 cr cs8 c9
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=  Abrir o arquivo: Histograma

=  Selecionar: Graph > Histogram>Simple

With Fit and
With Groups Groups
o By variable: Atendenl m ﬂ
Help | oK Cancel
C1  Atendenl Variaveis do grafico:
C2 Atendenz
Cs  Tempo Atendenl
Histograma de Atendent
40
30
Eszcala... Ratulos... Visualizacdo de Dados. ..
o«
;} 20 Miltiplos Graficos... Opcoes de Dados. ..
w
10
TN 09687 09690 0,9693 0,9696

Minitab — Mapa de Analise Estatistica )

(Histograma Simples)

Simple

With Fit

i

Atenden?




Minitab — Mapa de Analise Estatistica

. . Histograms
(Histograma com ajuste) S
Abrir o arquivo: Histograma | \]] |.M}
Selecionar: Graph > Histogram>With fit and groug. N With Fit and
1 With Groups Groups
By variable: Atendenl ' | [H] [[H | ﬂn m
- Help | Ok Cancel

05084 05087 05050 05653 05656 05055 05702
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Minitab — Mapa de Analise Estatistica

(Histograma com subgrupo)

Abrir o arquivo

Selecionar: Graph > Histogram>W.ith fit and groups

By variable: selecionar variaveis a serem comparadas

Histograms

Simple

With Fit —

FRUN w

{  With Groups

Wi

th Fit and
Groups 3

Frequency

?“MM&& |

Help

M=

Histogram of GC_Peso

oK Cancel

Escola Politécnica da Universidade de Sao Paulo

123

124 125 126 127 128
GC_Peso
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Minitab — Mapa de Analise Estatistica
(Histograma com subgrupo e ajuste)

. . . Histograms
= Abrir o arquivo: Histograma
Simple With Fit
=  Selecionar: Graph > Histogram>W.ith fit and groups m ‘ m
o By variable: selecionar variaveis a serem comparadas
7 With Groups ng-;cl:nz::;::nd

O

PRO

. Hel | oK Cancel
Histogram of GC_Peso P
Mormal
Histegram: With Groups x
0,6 TURMO
/-\ = 1 C1  Subgrupo Graph variables:
E=l 2 C2  CABEC 'GC Pesq'
0,5 Mean StDev N Ei IL;RNOS
126,00 06745 40 Cs5 %2
1261 1134 40 C6  Pe=o
0.4
! C7 Sub Cateqgarical variables for grouping (0-3):
= . €3  CABECA =
8 P ~ €g  TURNO TURNO|
a 03 z ra y C10 GC_SUB
= t llcit oc_peso
LY
0,2 ) s h ¥ Graph variables form groups
\ L]
s
’ \ > " 1 Scale... | Labels... | Data View... | 3
0,1 y “
- l
L~ e ‘ Multiple Graphs... | Data Options... |
0.0 =
123 124 125 126 127 128
GC_Peso ule Help oK | Cancel ‘




Minitab — Mapa de Analise Estatistica
(Diagrama de dispersao) PRO

=  Abrir o arquivo: Diagrama de disperséao

=  Selecionar: Graph > Scatterplot >

71 Minitab - Untitled
Eile Edit Data Calc 5tat | Graph| Editor Tools Window Help Assistant

S HI @ ¥ D o [Esetpt iseGao8 e Dn SE
P |_ Matrix Plot... .
I =% |# BubblePlot.. et
flly Histogram...
Results for: Caso1_Hist| i Dotplot... /
. 17 Stem-and-Leaf...
Histogram of tempo L4 Probability Plot..
L/~ Empirical CDF...
Histogram of tempo | Pprgbability Distribution Plot...
il Boxplot...
Histogram of tempo [ Interval Plot...
[i:! Individual Value Plot...
Results for: FabricaTalq ['< LinePlot..
Histogram of GC_Peso l B_a[cmrt'"
#  Pie Chart...
Histogram of GC_Peso |t Time Series Plot..
|é Area Graph...
n Contour Plot...
A [} 3D Scatterplot...
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Minitab — Mapa de Analise Estatistica
(Diagrama de dispersao Simples) -

O

>
_ _ _ _ With Rearession
= Abl’lr 0 aquIVO Dlagrama de dISpersaO Simple With Groups  With Regression  and Groups
=  Selecionar: Graph > Scatterplot > Simple > OK " / “71/
“ . ”,
O Y Varlables ' Idade . With Connect  With Connect
“ . ” Line and Groups
o “Xvariables”: Tempo , H ‘ P
Help | oK Cancel
Scatterplot of Idade vs Tempo d2 Scatterplot: Simple .
55
s T°* ¥ variables| X variables ~
50 . 1 [ ]
* 2
45+ ve o i
o 401 ¢ z
E o . . 7 v
2 35 . .
304 :o. ;. o. e? * Scale. .. | Labels... | Data View...
oo _ _
25 4 L ot. Multiple Graphs... | Data Options. .. |
20 4 .. | . . . | . | g
5 10 15 20 25 30 35
Tempo d2 Help oK | Cancel




Minitab — Mapa de Andlise Estatistica B
(Diagrama de dispersao com Subgrupo) PRO

Scatterplots

= Abrir o arquivo

With Regression
Simple With Groups ~ With Regression  and Groups

7 |7

«“ . ”, {  With Connect With Connect B
o “Yvariables”: x1 e and Groups

o “Xvariables”: x2 ‘/- s _
o Categorica: Turno | / I

Scatterplot of x1 vs x2 |

= Selecionar. Graph > Scatterplot > With

Groups > OK

Help oK Cancel
. TURNGS Scatterplot: §
128 » 1
5 C1  Subgrupo ¥ variables| X variables| ~
u €2  CABEC 1 |« 2
] C3  TURNOS
c4  xi z
127 - *u 5 x2 3
L C&  Peso 4
| ‘. [ C7 Sub 5
] - ou ' C8  CABECA [ w
126 F . = ¥ Cs  TURND
— . u C10 GC_SUB Categorical variables for grouping (0-3):
= = : €11 GC_Peso TURNOS|
|
125 P
. - ]
. 1 [ X-Y pairs form groups b
124 " |
i ‘ Scale. .. ‘ Labels... ‘ Data View... ‘ -
| | . :
123 Multiple Graphs... ‘ Data Options... ‘
123 124 125 126 127 128

X2 Help oK ‘ Cancel ‘
]




Minitab — Mapa de Analise Estatistica
(Diagrama de dispersao Simples com regressao) pro

=

=

128

127

126

x1

125

124

123

Selecionar: Graph > Scatterplot > With

Regression > OK

Scatterplots

Abrir o arquivo

Simple With Groups

O

With Regression

With Regression  and Groups

. 4 With C t  With C t
o “Yvariables”: Idade SR

o “Xvariables”: Tempo H//' ‘ﬁ

Help |

Ok Cancel
Scatterplot of x1 vs x2
Scatterplot: With Regression
C1  Subgrupo ¥ variables| X variables
G o FR—
03 TURNGS 1 x2
c4  x1 2
cs x2 3
C6  Peso 4
C7  Sub 5
CB  CABECA 6
€9 TURND = -
Ci10 GC_SUB
1 1C11  GC_Peso
L] . . Scale... ‘ Labels... | Data View...
.
. Multiple Graphs... ‘ Data Options... |
. ;
123 124 125 126 127 128
Cancel

x2 - Help
Td




Minitab — Mapa de Analise Estatistica ﬂ
(Diagrama de dispersao com subgrupo e regressao) ppn

Scatterplots

= Abrir o arquivo With Regression

Simple With Groups  With Regression  and Groups

= Selecionar. Graph > Scatterplot > With

Regression and Groups > OK

- With Connect  With Connect
o “Yvariables”: x1 Line and Groups

o “Xvariables”: x2 H//' f

Scatterplot of x1 vs x2

Help 0K Cancel
u TURNOS
128 —_—— 1 Scatterplot: With Regression and Groups >
" ~ — - 2
~ C1  Subgrupo Y variables| X variables| ~
. C2  CABEC 1 Ixd w2
127 -~ C3  TURNOCS
-~ ™ L 4 %l 2
- *» m 5 x2 3
B [ s P 4
oy es0
[ ~ o C7 Sub 5 v
= e ® - a €3 TURNO
™ * et - Cl10 GC_SUB Categorical variables for grouping (0-3):
Ty
- - - C11 GC_Peso TLIRNO|
125
] * ]
» )
- [ %-¥ pairs form groups
124
‘ Scale... ‘ Labels... ‘ Data View... | F
|
123 Multiple Graphs... ‘ Data Options... ‘
123 124 125 126 127 128

w2 Help oK ‘ Cancel |




Minitab — Mapa de Analise Estatistica (Grafico

de série temporal)

=  Abrir o arquivo: Série temporal

=

Escola Politécnica da Universidade

Selecionar: Graph > Time series plot >

1 Minitab - Untitled

PRO

i File Edit Data Calc Stat Graph | Editor Tools Window Help Assistant
i H @4 DB 0 |k Sctteplot. ERGOME NN SE
. |_ Matrix Plot... .
g b [55 er I vl x| Q | ’
I E ||£ Bubble Plot... | X ) s
=5 Session D Marginal Plot...
Results for: FabricaTalq lli Histogram...
i Dotplot..,
Histogram of GC_Peso 127 Stem-and-Leaf...
L Probability Plot...
Histogram of GC_Peso L/ Empirical CDF...
™. Probability Distribution Plot..,
Scatterplot of x1 vs x2 | #if Boplot..
|m Interval Plat...
[iit  Individual Value Plot...
Scatterplotof x1 vsx2| —
|,-_\ Line Plot...
Bar Chart...
Scatterplot of x1 vs x2 i Bar
Pie Chart...
2
£ Time Series Plot...
Scatterplot of x1 vs x2 I
|é Area Graph...
‘ T Time Series Plot
< ~=omteur et Plot the data in the order that it
[E) 3D Scatterplot... appears in the worksheet to
@ 3D Surface Plot.. determine whether thereisatrend or [
1 Worksheet 8 == a seascnal pattern.
1 C1 c2 c3 c4 Cc5 CB c7 c8 c9
1
-




Minitab — Mapa de Analise Estatistica @
(Grafico de série temporal simples) PRO

Time 5eries Plots

= Abrir o arquivo: Grafico de série temporal Sk Wit Groame
=  Selecionar: Graph > Time series plot > Simple > OK /ﬂ
o Séries: demanda
Multiple with
Multiple Groups
Fahg P
i i Help | oK Cancel
Time Series Plot of Demanda
0, 77004
Time Series Plot: Simple x
0,7695 Series:
' T
0,7690 -
<
E 0,7685 - r
4 ]
0, 7680 f I : Jr l‘ . ¢ ] Time/Scale. .. ‘ Labels... | Data View... | F
| y [l4T | ] oy hal )
0,7675. il "l r'lr r r '111 T] rr h_lj r 'II 11” r Multiple Graphs... ‘ Data Options... | }
0,7670 : : : : : : : : : : : —}
1 20 40 a0 80 L:gix 120 140 160 180 200 | e o e |




Minitab — Mapa de Analise Estatistica
(Pareto)

=  Abrir o arquivo Grafico de Controle

=  Selecionar: Stat > Quality tools > Pareto >

1 Minitab - Untitled

Escola Politécnica da

PRO

File Edit Data Calc | 5tat| Graph Editor Tools Window Help Assistant
=1- I L E e 'O EISRGOHANNIEDLIE|A
. Regression » . E
5 - N || XK |Q |
| —  ANOVA > H ) L] )
25 Session DOE b
| Control Charts »
1?!08 | QUE“‘t}"TDOlS 'l lﬁ ELII"I Chart...
Reliability/Survival ~ » E Pareto Chart...
Multivariate »| > Caus ol Lffoct
Time Series 3 | Pareto Chart
243 Indivi . . .
Tables vl N Display defects in order of decreasing
I_\I ) ﬁ} Johnsq  frequency to prioritize improvement
et k
Menparametrics Capal efforts,
Equival Test 3
=quivatence fesis Capability Sixpack
Power and Sample Size »
ﬁ Tolerance Intenvals...
Gage Study
HZ Create Attribute Agreement Analysis Worksheet...
% Attribute Agreement Analysis...
[#l Acceptance Sampling by Attributes...
Acceptance Sampling by Variables
P [ Multi-Vari Chart...
L g Symmetry Plot...
B Worksheet 8 =
+ ci c2 c3 c4 C5 C6 c7 ca ca ci0 C
1




Minitab — Mapa de Analise Estatistica
(Pareto Simples ou com subgrupo) PRO

Parete Chart

= Abrir o arquivo Grafico de Controle [ Dedsoratbiedain ] options.. |
Freguencies in: I— {optional)
BY variable in: I— {optional)

% Default (all on one graph, same ordering of bars)

=  Selecionar: Stat > Quality tools > Pareto > OK

{~ One group per graph, same ordering of bars

O Defe Cts Or attrl b ute d ata i n : VO i dS : = One group per graph, independent ordering of bars

* Combine remaining defects into one categery after this percent: |95

Select | ™ Do not combine |
Help | Cancel

Grafico de Pareto de Voids Grafico de Pareto de Voids por Week
| L o
® 0 AR ERLEERRE X
Week = 1 Week = 2 . Voids
8 gy
20 - 80 ¢ |[IB
e
£ = a4 =ﬁ
g 15- -60 3 = 2 |,
(] c Q
£ g O ] 1 M ] , HY
o 5 = Week = 3 Week = 4 [
v 10 L 40 & o 8 s
6- [ BE
4 o 2
5 - 20 4 [J Outro
2
ol [ ] I E—
0- -0 P ILELRY O BE e
Voids B 5 9 D 4 % U 1 5 8 18 21 Outro o
Contagem 5 3 2 2 2 2 2 2 1 1 1 1 1 Voids
Percentual 20 12 8 8 &8 & 8 & 4 4 4 4 4
Aum% 20 32 40 48 56 64 72 80 84 88 92 9 100
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Minitab — Grafico de controle
PRO

=  Abrir o arquivo: Grafico de controle

=  Selecionar: Stat > Control Charts >

1 Minitab - Untitled
File Edit Data Calc | Stat| Graph Editor Tools Window Help Assistant

EH'@' : Basic Statistics “|®02J5§$% |\DIﬂIJ-D ||:|
. Regression 4 2
5 - -] X Q||
| —  ANOVA 8 | M| L]
;SSHsiun DOE b
| | Control Charts 4 ﬂl Box-Cox Transformation...
lity Tool 4
17/08, Quality Tools Variables Charts for Subgroups »
Reliability/Survival 3
eliability/Surviva Variables Charts for Individuals ¥
Multivariat 4
LI CCTLEL Attributes Charts 4
Time Seri 4
IMe 2Enes Time-Weighted Charts ’
Tabl 4
L= Multivariate Charts 3
N etri 3
Zenparametnes Rare Event Charts L4
Equivalence Tests 4
Power and Sample Size b
£
B2 Worksheet 11 %
+ C1 c2 3 c4 c5 (o) c7 c8 cg
Escola Politécnica da Uniuersicladel 1




Minitab — Grafico de controle Atributo

=  Abrir o arquivo: Gréfico de controle

=  Selecionar: Stat > Control Charts > Atribute Charts > P

o Variables: voids
o Subgroup size: subgrp

1 Minitab - Untitled

i Bile Edit Dasts Calc| Gtat| Graph Editor Tools Window Help Assistant
. Basic Statistics 3 = |§ e A + | E Y
- e 1419QE[S86080 0B EBODIC L kil 4e)
X | Q |i[]
ANOVA v ) J
DOE 3
| [ Control Charts ¥ %4 Box-Cox Transformation...
17/08, Qua“wﬁfls 4 Variables Charts for Subgroups b —————
RETTAEee] O Variables Charts for Individuals b
Mohtes et ' Aftributes Charts *|[Z P Chart Diagnostic.. ||
ULGES ' Time-Weighted Charts b e B .
S ' Multivariate Charts vIHE LoneyP'.. P Chart Diagnostic
Nonparametrics » pre—— S Eia:guglax:iharm useaP chart or
Equivslence Tests
Power and Sample Size b U Chart Diagnostic...
Bz .
EZ Laneyu.
£z c.
<
=]
+ =] c2 3 ca cs 6 a cs co cto cn c12 ci3 cta cis ci6
1
5
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PRO

P Chart of Voids

0,035 n

0,030

0,025 -
§ 0,020
g 0,015 /
o 00154
£ ANy

D,DlU-/ v

0,005 -

0,000 4

T
il 3 5 7 9 11 13 15
Sample

T
17 19 21 23

Tests performed with unequal sample sizes

UCL=0,02137

P=0,01192

LCL=0,00247
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Minitab — Espinha de Peixe

Opcéo: Quality Tools/Cause-and-Effect ...

1 Minitab - Untitled

File Edit Data Calc | 5tat| Graph Editor Tools Window Help Assistant
=1~ I=1F BasicSatiis '8 | Q@ B SBEOE O NnEEE| Bl sl 5 E
: Regressicn L4 e -
: = - :
. | % | Q|
| —  ANOVA b L il ] )
= Session DOE 4
| Control Charts 3
17/08 | Quality Tools P| If Run Chart...
Reliability/Survival ¥ ||[l.  Pareto Chart...
Multivariate r |L)} Cause-and-Effect...
Time Seri +
measie % Individua! Distribution Identificati "
Tabl Ly use-and-Effect
~Enies ﬂ“x Johnson Transformation... . .
Monparametrics » N _ Create.a fishbone diagram to record
] Capability Analysis potential causes of a problemn and
Equivalence Tests r Capability Sixpack group them into categories.
Power and Sample Size »
ﬁ Tolerance Intervals...
Gage Study *
Hz Create Attribute Agreemnent Analysis Worksheet...
'Kg Attribute Agreement Analysis...
izl Acceptance Sampling by Attributes...
Acceptance Sampling by Variables 4
= =" Multi-Vari Chart...
L gl Symmetry Plot..,
B Worksheet 11
+ ci c2 c3 c4 C5 C6 7 c8 co C10 cn c12
1
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Minitab — Espinha de Peixe

PRO

Opcéo: Quality Tools/Cause-and-Effect ...
Deve entrar com o conjunto de dado que se deseja analisar
Exemplo “Produgao Semanal”

2 MINITAB - Untitled &l

File Edit Manip Calc Stat Graph Editor Window Help  Six Sigma

& S| slmlel o E-Eh&Es] 22 B @R slelE Sl 2
B Session 3 oy ] |
1 = J = e ;I
L YOMR g Cause-and-Effect Diagram . x|
facro is ¢ C1 Men Branch Causes Label
c2 Hachine 1 |Hen IMen
2 IMal:h:i.ne IHachines
3 || IHaterials |
4 | |Meth0ds
] | |Heasurement5
b | IEnvianment M oz
_|of x|
Effect: | c10 ﬂ
il .
1 e Title: |
2 et [~ Do not label the branches
3 | Select | [ Do not display empty branches
4 | B
3 | Help | oK I Cancel |
6
7
wy” [
Current Worksheet: Waorkshest 1 | | |'IIJ:43

2 1043

;@lniciarnj & =1

™ |J [ Caiva dl @C:\Meu...l Minitab...l [E] Micros... ”_)}mm___ hﬂg@m
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