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Abrindo o Minitab

File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

‘BHIe iDhB =) #HHI00EISBGONE NN SEHUIG)! & 5= 2|
- x| Q: |
f Session o re M=
~
10/19/2015 5:59:50 PM
Welcome to Minitab, press F1 for help.
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Current Worksheet: Worksheet 1
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Importando os dados

Minitab - Untitled - x
File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
‘sl & e tIHRICQE|!SBRGHOE B NHISEE G Al &= 2|
[ st xal  ClXIQ)Q |
|| Session EI 33
~
10/20/2015 2:58:46 PM
Welcome to Minitab, press F1 for help.
]
< >
o |[® |[&=]
+ C1 c2 c3 c4 s Co c7 cs co 10 cn ci2 C13 C14 C15 Clo C17 Ccis c19 co ~
1 998.8 994.9 1001.0 10051 1004.8 1006.9 991.3 9991 1004.4 995.7
2 997.2 993.2 992.6 996.1 996.9 991.5 997.7 993.4 1000.5 998.5
3 0998.7 998.5 10054 999.7 099.3 997.9 1007.9 1003.5 1009.5 097.4
4 1006.6 993.6 1002.2 1003.6 1007.7 999.7 997.9 1002.7 994.5 1003.0
5 994.2 996.6 993.9 998.5 999.9 1000.1 998.7 1008.8 993.0 9971
6 989.7 1005.8 994.9 997.4 1003.0 1001.9 1003.5 1002.4 994.5 995.5
7 1002.8 1001.3 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9
8 1000.3 10033 1003.4 997.5 996.3 1004.4 995.2 993.8 1002.8 1002.6
9 1008.8 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 e
£ >
[_IJ Pro...| BB || = || = W

Current Worksheet: Worksheet 1 Editable
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Combinando os Dados

Minitab - Untitled - x
File Edit | Data| Calc 5tat Graph Editor Tools Window Help Assistant
d K : 3 —, o e 7 - .
{5 | § T SseWorksheer. 0 3 M OQE| ! BSBRHOEENHIEBLI G A ! |
. ,— ﬂ-‘_‘n Split Worksheet... ’—_| = :|:|
: "I Merge Worksheets.., _ =
|| Session Copy » EI 33
E*::E Unstack Columns... L
| Stack ’| Bi-'lé Columns...
Welcome 1 [ Transpose Columns... E‘i! Blocks of Columns...
%l Sort... |E'g Rows...
3, Rank.
Stack Rows
?X Delete Rows... Copy data originally entered across
/7 FErase Variables... rows inte one column.
Code »
Change Data Type r v
< >
Date/Time 3
T Workshe "8~ Concatente- B
+ 2% Display Data... c4 c5 c6 o cs8 c9 c10 cn c12 c13 ci4 15 c16 c17 c18 c19 c20 ~
1 998.8 994.9 1001.0 10051 1004.8 1006.9 981.3 9881 1004.4 985.7
2 997.2 993.2 992.6 996.1 996.9 9915 997.7 998.4 1000.5 998.5
3 998.7 998.5 1005.4 9907 999.3 997.9 1007.9 10035 1009.5 997.4
4 1006.6 993.6 1002.2 1003.6 1007.7 999.7 997.9 1002.7 998.5 1003.0
5 904.2 996.6 993.9 998.5 989.9 10001 908.7 10088 993.0 997.1
6 989.7 1005.8 994.9 997.4 1003.0 1001.8 1003.5 10024 994.5 9855
T 1002.8 10013 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9
8 1000.3 10033 1003.4 987.5 996.3 1004.4 985.2 9938 1002.58 1002.6
q 1008.3 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 e
£ >
[Euprc...' || = = W
Current Worksheet: Worksheet 1 Editable
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Combinando os Dados

File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

=1- 1= T4 4% 00 SBEHOBADNSBOI B A== 2|
eI P 2 — [F A e |
Ef Session o= =
~
10/20/2015 2:58:46 PM
Welcome to Minitab, press F1 for help. Stack Rows %
C1 Rows to be stacked are in the following columns:
c2 C1-C10
Cc3
C4
Ccs
Cca
E; Store stacked data in: C15
< Egm [ Store row subscripts in: . b
[ Store column subscripts in:
EH Worksheet 1 [ Expand the following columns while stacking rows: = = &
+ C1 c2 c3 c4 s Co | c14 C15 Clo C17 Ccis c19 co ~

1 998.8 994.9 1001.0 10051 1004.8 1006.9 |

2 997.2 9932 992.6 996.1 996.9 991.5

3 998.7 998.5 | 10054 999.7 999.3 997.9 Help ’T' Cancel
4 1006.6 9936 10022 1003.6 10077 999.7

5 904.2 9066 993.9 908.5 9399 1000.1 998.7 | 10082 993.0 997.1

6 989.7 10058 994.9 997.4 | 10030 1001.8| 10035 10024 994.5 995.5

7 1002.8 10013 996.2 999.0 10005 1002.2 | 10006 996.4 10075, 10019

8 10003 | 10033 | 10034 997.5 9963 10044 395.2 993.8 | 10028 10026

. aQ 10088 10058/ 1005.2! 10005 10000/ 1001.8 999.9 995.8 992.9| 1003.3 S N

[Euprc...'E“E' 22 W

Current Worksheet: Worksheet 1 Editable
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Dados combinados

Minitab - Untitled - [Worksheet 1] - s
"j File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant -8 X
sHI& ¥ D = AR 00E SBRHOH NN SEHLIG A | 55 2|
s + X1 |i] J

+ Cc1 Cc2 Cc3 C4 C5 Co c7 c8 Ca Cio ()] C12 Ci3 Ci4 C15 Clg C17 C13 C19 c20 o~

1

1 993.8 994.9 1001.0 10051 1004.8 1006.9 991.3 999.1 10044 995.7 993.8 I

2 997.2 993.2 992.6 996.1 996.9 991.5 997.7 998.4 1000.5 998.5 994.9

3 993.7 993.5 10054 999.7 999.3 997.9 1007.9 1003.5 1009.5 997.4 1001.0

4 1006.6 993.6 1002.2 1003.6 1007.7 999.7 997.9 1002.7 998.5 1003.0 10051

5 994.2 996.6 993.9 998.3 999.9 10001 993.7 1008.8 993.0 997.1 1004.8

6 989.7 1005.8 994.9 997.4 1003.0 1001.9 1003.5 10024 994.5 995.5 1006.9

7 1002.8 1001.3 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9 991.3

8 1000.3 1003.3 10034 997.5 996.3 10044 995.2 993.8 1002.8 1002.6 9991

9 1008.8 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 10044

10 1001.8 1002.5 1000.9 995.9 1005.0 993.8 996.6 996.7 998.3 9948.2 995.7

1 0997.2

12 993.2

13 992.6

14 996.1

15 996.9

16 991.3

17 997.7

18 993.4

19 1000.5

20 998.5

21 993.7

22 9948.5

23 10054

24 999.7

ar nnn v
< >

Current Worksheet: Worksheet 1
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Estatistica Descritiva

Prof. Mateus Gerolamo - M.e Guilherme Alves

ﬂ Minitab - Untitled - [Worksheet 1] - s

{71 File Edit Data Calc | Stat Graph Editor Tools Window Help Assistant -8 X

B H -';h a‘ [y | Basic Statistics >| |_J—ﬂ‘ Display Descriptive Statistics... ” _SIEI El | P | B S o ﬁ 2 |

: ’—_| Regression b | g Store Descriptive Statistics...

. AMNOVA b | s Graphical Summary.. Display Descriptive Statistics
+ 1 c2 DOE 5 Summarize your data with descriptive | Cq2 12 Ci4 C15 C16 17 18 19 20 ~

- If_ 1-Sample Z... statistics, such as the mean and the
Control Charts 3 w standard deviation, and display the :I.
1 9988 9949 Quality Tools , || LSemplet.. results in the Session window. 998.8
B, 2-Samplet.. = =
2 997.2 993.2 Reliability/Survival o baired ¢ 1000.5 998.5 994.9
- HH  Pairedt... -
3 998.7 998.5 Multivariate N 1008.5 997.4 1001.0
4 1006.6 993.6 Tmois y 1 Proportion... 9985 1003.0 10051
5 904.2 996.6 Tables b ;l_{ 2 Proportions... 993.0 997.1 1004.8
6 989.7 1005.8 Nonparametrics y | & 1-Sample Poisson Rate... 994.5 995.5 1006.9
7 1002.8 1001.3 Equivalence Tests » A. 2-Sample Pojsson Rate... 1007.5 1001.9 991.3
8 1000.3 1003.3 Power and Sample Size» | g2 1 Variance... 1002.8 1002.6 9921
9 1008.8 1005.8 TOUS. TUUT. 3 ™ i 9829 1003.3 1004.4
%ar 2 Variances...
10 1001.8 1002.5 1000.9 995.9 10 998.3 9948.2 995.7
1 [11] Correlation... 9g97.2
12 63 Covariance.. 5032
13 B Mormality Test.. 992.6
14 E Outlier Test... 996.1
15 ) A 996.9
Goodness-of-Fit Test for Poisson... -

16 991.53
17 997.7
13 993.4
19 1000.5
20 998.5
21 998.7
22 998.53
23 10054



Escolhendo o que calcular

"j File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant -8 X
s HI@ 8D DIt MK 00ESBRONANEISELIR|A|:=ha 2
T Selstv=l SIXIA[ |
+ C1 c2 Cc3 c4 C5 Co c7 (o] c9 c10 cn Cc12 Ci3 Cl4 C15 Cie c17 (o] c19 c20 o~
-
1 998.8 994.9 1001.0 1005.1 1004.8 1006.9 991.3 999.1 1004.4 995.7 998.8
2 997.2 | 993.2 | 9926 | 996.1 | 996.9 | 9815 997.7 908.4 1000.5 998.5 49594.9
3 998.7 3 T Somems e e 1001.0
| I Display Descriptive Statistics: Statistics X _
4 1 DDE"S_ C1 Variables: 7 10051
c2
Z 994'2- 3 13 I V¥ Mean ™ Trimmed mean ™ M nonmissing 10048
6 989,?. E: ; [ SE of mean ™ sum ™ N missing 1006.3
La
7 1002.8 |5 2 Iv standard deviation ¥ Minimum ™ N total 991.3
1 1000.3 E; By variables {optional): 1 Iv Iv Maximum [ Cumulative N 999.1
9 ‘IDDE.Q E; 3 ™ Coeffident of variation Iv Range ™ Percent 1004.4
| jci0 I ™ cumulative percent -
10 1001.8 (15 B 9957
1 | | [V First quartile ™ Sumofsquares  check statistics 0072
2 | v Median I” Skewness ' Default 9932
¥ Third quartie I Kurtosis ™ None
2 | | ™ Interguartile range [~ mssD ol 0926

9961

14 I~ Mode
15 Statistics... | Graphs... | 9586.9
Help oK Cancel 9915

16

17 Help | oK | Cancel | 0977
18 . : 993.4
19 1000.5
20 998.5
21 993.7
22 9948.5
23 10054
24 999.7

< ~r nnno N 4

Current Worksheet: Worksheet 1
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Resultados

Minitab - Untitled - [Session] - s
_5 File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant -8
=1- 1= D4 IAAIOOE!SBHGOY A DNNISBEE| B! A 3= 2|
[ Sels+x=l  TXIQ[[ |

A
10/20/2015 2:58:46 PM
Welcome to Minitab, press F1 for help.

Descriptive Statistics: C15
Variable Mean StDev Variance Minimum Q1 Median @3 Maximum Range
C15 999.84 4.34 18.85 989.70 9946.63 999.70 1002.95 1009.50 19.80

v
< >
Editable

Current Worksheet: Worksheet 1
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Histograma

1 Minitab - Untitled - x
File Edit Data Calc 5tat | Graph | Editor Tools Window Help Assistant
=H & [##  Scatterplot... PR W EE N |:|_|J Jﬁs &= e lj
= l_ Matrix Plot... =
5 g %] Q [
|#®  Bubble Plot... ! D J
- Session D Marginal Plot... EI 52
@ Histogram... | "
10/20/201 Dotplot...
-and- Histogram
Welcome to Minitab, presg® Stempand fea qg
l:‘{_ Probability Plot... Examine the shape and spread of your
. w . a data by using bars to show the
Descriptive Statistics: (|/ Empirical CDF.. frequency of data within each
3 Aetry interval. Works best with moderate to
Variable Mean StDev [ Probabifty Distribut large samples (n > 20). Range
C15 999.84 4.34 15.80
jl  Boxplot..
i Interval Plot...
[i#! Individual Value Plot...
w
< [*C  Line Plot... S
© lﬂ.ll Bar Chart...
3 Worksheet 1 & pic Chart.. = || = | == |
+ Ci C2 c7 Cs o] Ci10 cn Cciz2 Ci3 Ci4 Ci5 Ci6 ci7 Cig C19 co ~
l_‘ Time Series Plot...
Area Graph...
1 soss|  ooap |4 AreaGrep 69 9913 0991 10044 9957 998.8
2 997.2 993.2 n Contour Plot... 1.3 997.7 998.4 1000.5 998.5 994.9
3 998.7 998.5 (&0 3D Scatterplot... B7.9 1007.9 10035 1009.5 997.4 1001.0
4 1006.6 9936 @ 3D Surface Plot... B9.7 997.9 1002.7 994.5 1003.0 10051
5 904.2 996.6 993.9 998.5 989.9 10001 908.7 10088 993.0 997.1 1004.8
6 989.7 1005.8 994.9 997.4 1003.0 1001.8 1003.5 10024 994.5 9855 1006.9
T 1002.8 10013 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9 991.3
8 1000.3 10033 1003.4 987.5 996.3 1004.4 985.2 9938 1002.58 1002.6 9991
9 1008.8 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 1004.4 e
£ >
féup.-c...l 2= | = }
Current Worksheet: Worksheet 1 Editable
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Tipo do Histograma

E File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
=1- 1= D4 IAAIOOE!SBHGOY A DNNISBEE| B! A 3= 2|
eI P 2 a— [F A e |
f Session (== =
~
10/20/2015 2:58:46 PM
Welcome to Minitab, press F1 for help.
Histograms *
Descriptive Statistics: C15
Simple With Fit
Variable Mean StDev Variance Minimum Q1 Median Q1
C15 999.84 4.34 18.85 989.70 996.63 999.70 1002.95
w
< With Fit and N
With Groups Groups
.
2 Worksheet 1+ = |l= =]
+ Ci C2 C3 C4 C5 Co c7 13 Ci4 Ci5 Ci6 ci7 Cig C19 co ~
1 998.8 994.9 1001.0 10051 1004.8 1006.9 981.3 | 993.8
2 997.2 993.2 992.6 996.1 996.9 9915 997.7 Help oK Cancel 904,9
3 998.7 998.5 1005.4 9907 999.3 997.9 1007.9 10035 T009.5 yys.4 1001.0
4 1006.6 9936 1002.2 1003.6 1007.7 999.7 997.9 1002.7 998.5 1003.0 10051
5 904.2 996.6 993.9 998.5 989.9 10001 908.7 10088 993.0 997.1 1004.8
6 989.7 1005.8 994.9 997.4 1003.0 1001.8 1003.5 10024 994.5 9855 1006.9
T 1002.8 10013 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9 991.3
8 1000.3 10033 1003.4 987.5 996.3 1004.4 985.2 9938 1002.58 1002.6 9991
q 1008.3 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 1004.4 e
£ >
f_u o | 2B || @ || = W == § Boardgame Londrina *
y i St A% AR ATEE T e
Current Worksheet: Worksheet 1 r = =35 43 9146-4186: E nunca mais - 15:14
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Escolha da Variavel

File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

=1- 1= D4 IAAIOOE!SBHGOY A DNNISBEE| B! A 3= 2|
[ Testval XL |
_5 Session = || = || ==
"~
10/20/2015 2:58:46 PM
Welcome to Minitab, press F1 for help. Histogram: With Fit b
Descriptive Statistics: C15 Eé Graph variables:
c1g
Variable Mean StDev Variance Minimum Ql Median gi
ci5 999.84  4.34 18.85 929.70 996.63 999.70 |cs
6
c7
ca
ca
cio v
< cis >
i Scale... | Labels. .. | Data View...
T Worksheet 1+ |o||= | =]
Multiple Graphs... | Data Options... |
+ ci c2 c3 c4 cs 6 cis Cl6 ci7 cis c19 czo A
1 998.3 9045 10010 10051 10048 10064 | 908.3
2 997.2 993.2 992.6 996.1 996.9 991.! 994.9
3 908.7 9085 | 10054 909.7 900.3 907.8 ﬁ x = 1001.0
4 1006.6 993.6 1002.2 1003.6 1007.7 999.7 997.9 1002.7 993.5 1003.0 1005.1
5 904.2 996.6 003.0 9098.5 990.8 | 1000.1 9087 | 10088 903.0 9971 1004.8
6 989.7 10058 9943 997.4 10030 10019 10035 10024 994.5 995.5 1006.9
7 1002.8 | 10013 996.2 999.0 | 10005 | 1002.2| 10006 9964 | 10075 10019 991.3
8 10003 10033 10034 997.5 9963 10044 995.2 993,83 10028 10026 999.1
9 1008.8 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 1004.4 &7
£ >
[ero..[@ & ] = ||

Current Worksheet: Worksheet 1 Editable
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Resultado

Minitab - Untitled - x
File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

S EI®) YD = COE/SBBON AN SR/ A 2|
| S 4 S QLEGITOON = 1M
f Session = ||= | =
. . A~
Welcome to Minitab, press Fl1 for help.
*/, Histogram of C15 EI@
Descriptive Statistics: C15 .
Histogram of C15
Variable Mean StDev Variance Minimy Mormal
c1s 999.84  4.34 1g.85  989.7
@ Mesn 999.8
StDev 4.342
Histogram of C15 / N 100
15 —
o w
< = >
g 10
@ I
3 Worksheet 1 = o ||[= ==
+ Ci C2 C3 C4 Ci4 Ci5 Ci6 ci7 Cig C19 co ~
5
1 998.8 994.9 1001.0 10051 \ 993.8
2 997.2 993.2 992.6 996.1 L;IN 994.9
3 998.7 9985 10054  0990.7 0 o 7 P! o o 1001.0
4 1006.6 993.6 1002.2 1003.6 Cil5 10051
5 904.2 996.6 993.9 998.5 1004.8
6 989.7 1005.8 994.9 997.4 1003.0 1001.8 1003.5 10024 994.5 9855 1006.9
T 1002.8 10013 996.2 999.0 1000.5 1002.2 1000.6 996.4 1007.5 1001.9 991.3
8 1000.3 10033 1003.4 987.5 996.3 1004.4 985.2 9938 1002.58 1002.6 9991
9 1008.8 1005.8 1005.2 1000.5 1000.0 1001.8 999.9 995.8 992.9 1003.3 1004.4 e
< >
[_IJ Pro...| BB || = || = W

Current Worksheet: Worksheet 1
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Grafico de Controle — X barra

Minitab - Untitled - x
File Edit Data Calc | 5tat| Graph Editor Tools Window Help Assistant
S HS §DE Icesis b 0QEISBREOHANT SELIE AT b 2
. Regression 3 3
: = X1 Q |i[s] |
ANOVA 3
f Session DOE 4 = ||= | ==
| Lontrol Charts >| ‘:”1 Box-Cox Transformation... ~
lity Tool 3
10/20 Quslity Tools | ‘u’arlab\esChartsfor;ubgroups>| E Xbar-R...
Reliability/Survival 4 - L
Welcome to Minitab, - \ Variables Charts for [ndividuals » @ Xbar-5...
- Attributes Chart ’
Time Series s SRS S B7  |-MR-R/S (Between/Within)...
= Time-Weighted Charts »
3 rm
Tables Multivariate Charts ’ |_||£‘_— Hbar... |
N etri 3 i
LIl Rare Event Charts » ';_— E. Xba
Equivalence Tests 3 WE .. d
Power and Sample Size b I Monitor the mean of your process
- B E7 Zone when you have continuous data in
BiE £
subgroups. ™
< >
3 Worksheet 1+ =] B ]
+ C1 c2 c3 c4 s Co c7 cs co 10 cn ci2 C13 C14 C15 Clo C17 Ccis c19 co ~
‘IDD‘I.?I 1004.0 1004.8 996.3 1004.3
1 L]
2 999.7 1000.3 1003.2 993.9 998.9
3 990.9 1004.0 1003.0 1004.0 1002.0
4 1000.7 1007.3 993.1 995.5 994.9
5 1000.7 998.3 998.9 997.8 1001.9
6 993.6 993.7 1002.8 995.5 994.1
7 1002.7 1010.5 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.8 997.2
9 999.9 1005.6 996.1 1005.5 998.1 e
£ >
[Euprc.... || = = W

Current Worksheet: Worksheet 1
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Definindo Parametros

File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

=1- 1= D4 IAAIOOE!SBHGOY A DNNISBEE| B! A 3= 2|
eI P 2 a— [F A e |
Ef Session o= =
Xbar Chart: Options * ~
Xbar Chart of C1 = .
1 Parameters | Estimate  Limits lTesIs ] Stages] Box-Cox ] Display ] Stnrage]
- Display additonal o limits at
Test Results for ) Observations for a subgroup are in one row of columns: j These multiples of the standard deviation: |
C1C5
TEST 1. One point Place bounds on control limits
Test Failed at poi I¥ Lower standard deviation limit bound: | 994
* WLRNING * If gra I¥ Upper standard deviation limit bound: | 1008
* longer
q When subgroup sizes are unequal, calculate control limits
' Using actual sizes of the subgroups W
< Scale... | Labels... | " Assuming all subgroups have size: 2 >
E Worksheet 1 Multiple Graphs... | Data Options... | Xbar Options. .. | (===
+ C1 q 10 Ccis c19 co ~
1 1001.7 1
| Help oK | Cancel | |
2 999.7 1 g : _ _ : : : : kb | oK Cancel
3 990.9 1004.0 1003.0 1004.0 1002.0
4 1000.7 1007.3 993.1 995.5 994.9
5 1000.7 998.3 998.9 997.8 1001.9
6 993.6 993.7 1002.8 995.5 994.1
7 1002.7 1010.5 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.8 997.2
9 999.9 1005.6 996.1 1005.5 998.1 e
£ >
[_IJ Pro..| BB || & || 22 W

Current Worksheet: Worksheet 1 Editable
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Resultados

Minitab - Untitled - x
File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
S HI® D B OOE|SRBOHA NN SELIB[ Az 2|
i ke + - QLEGITOON = 1M
f Session = || = =
+/ Xbar Chart of C1, ..., C5 o[- ] 2
Xbar Chart of C1, ..., C5
Xbar Chart of C1, ..., C5
Test Results for Xbar Chart of C1, ..., C5 AL }.
TEST 1. One point more than 3.00 standard deviations from center line. LS
Test Failed at points: 15 1005.0
* WAENING * If graph is updated with new data, the results above may no
* longer be correct. g 1002.5
@
= \
< B 1000.0 /.\ ¥=1000 >
! g ¥
L%}
T Worksheet 1+ |o||= | =& |
997.5
+ C1 c2 c3 c4 s Co c7 cs C9| c19 co ~
1 1001.7 1004.0 1004.8 996.3 1004.3 9%5.0 (EeEraii
2 999.7 1000.3 1003.2 993.9 998.9 I
3 990.9 1004.0 1003.0 1004.0 1002.0 vtz 3 4 506 TS 8 I goM0omo oM
ample
4 1000.7 1007.3 993.1 995.5 994.9
5 1000.7 998.3 998.9 997.8 1001.9
6 993.6 993.7 1002.8 995.5 994.1
7 1002.7 1010.5 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.8 997.2
9 999.9 1005.6 996.1 1005.5 998.1 e
£ >

[ero..[@ & ] = ||
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Minitab - Untitled

Grafico de Controle - R

File Edit Data Calc | 5tat| Graph Editor Tools Window Help Assistant
EH & Basic Statistics ’ ®@IEJ§*_SE@\D§]C]+J I:IEIJ Ejgﬁ, R | 2|
: Regression 3 -
5 £ %] Q [
— ANOVA 3 ) D J
|| Session DOE 4 EI 33
| Lontrol Charts >| ‘:”1 Box-Cox Transformation... ~
lity Tool 3
Xbar Chart of C1, . Quslity Tools | Variables Charts for Subgroups >| E Hbar-R...
Reliability/5 | 3
ARLT AT Variables Charts for [ndividuals » @ Xbar-5...
e ’ Attributes Charts J
TestResults for Xy . . . R = _ BIZ I-MR-R/S (Between/Within)...
Time-Weighted Charts »
o » N
s ey e e B2 B
N etri 3
_orfparam nes Rare Event Charts J R.. |
* WAENING * If grapl Equivalence Tests } L tre rEsUILE EoUvE TEY 1D ..
* longer X Power and Sample Size R
!; Zone. Menitor the variation (range) of your
process when you have continuous w
€ data in subgroups. Works best with >
L subgroup sizes of 8 or less,
3 Worksheet 1 = = | = | &=
+ C1 c2 c3 c4 s Co c7 cs co 10 o] Ci12 Ci3 Ci4 Ci5 Cl6 c17 Ci8 c19 co ~
1 1001.7 1004.0 1004.8 996.3 1004.3
2 999.7 1000.3 1003.2 993.9 998.9
3 990.9 1004.0 1003.0 1004.0 1002.0
4 1000.7 1007.3 988.1 995.5 994.9
5 1000.7 9983 908.9 997.8 1001.9
6 998.6 993.7 1002.8 995.5 994.1
7 1002.7 10105 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.3 997.2
9 999.9 1005.6 996.1 1005.5 9981 v
£ >
(;u po B TE = } [«/0 oo &= = |]
Current Worksheet: Worksheet 1 Editable

Prof. Mateus Gerolamo - M.e Guilherme Alves



Parametros

File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant

: " D = — o e . = : o B - :
SH& DB el@ An 00 SBEROHINNISEHUIBA ah 2|
[ els+xsl IXIQ[[] |
f Session = ||= | ==
* longer be correct. "
R Chart: Options X
Xbar Chart of C1, ..., C5 Parameters | Estimate ~ Limits lTests | Stages | Box-Cox | Display | Storage |
= Display additional o limits at
Test Results for Xbar Chart of C1 . E; Observations for a subgroup are in one row of columns: j These multiples of the standard deviation: ||
c3 €1Cs ..
TEST 1. One point more than 3.00 stan |C4 Place bounds on control limits
Test Failed at points: 15 C5 ¥ Lower standard deviation limit bound: | 0
+ WARNING * If graph is updated with I¥ Upper standard deviation limit bound: | 22.21
* longer be correct.
‘When subgroup sizes are unequal, calculate control limits -
< % Using actual sizes of the subgroups >
L ] Scle... | Labels... | — " Assuming all subgroups have size: 2 —_
T Worksheet 1+ o || = | =
+ c1 7 c3 d Multiple Graphs... | Data Options... | R Options... | c12 19 c20
1 1001.7 1004.0 1004.8 g g
2 999.7 1000.3 1003.2 9 Help oK | Cancel | | e o ol
3 990.9 1004.0 1003.0 10 - : ) ) - - - - ep ot ance
4 1000.7 1007.3 993.1 995.5 994.9
5 1000.7 998.3 998.9 997.8 1001.9
6 993.6 993.7 1002.8 995.5 994.1
7 1002.7 1010.5 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.8 997.2
9 999.9 1005.6 996.1 1005.5 998.1 e
£ >
[re @ 2] =] [ [FE]=]]
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Resultado

1 Minitab - Untitled - x
File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
S HI® %D = CQESBROE O NN ST B[i A5 = 2|
T FlwlkEL+ ~ QHETOON = 11
f Session = ||= | ==
~
C1 15 0 1000.2 1.21 4.69 990.9 997.7 10
v
c2 15 0 1001.8 1.45 5.63 992.3 997.1 1lg| Yo RChartofCl, ., C5 [f=fe =
C3 15 0 1000.4 1.03 3.99 990.5 992.0 10
Cd 15 0 998.81 1.14 4.43 992.50 995.50 499 R Chart of C1 ... C5
Cs 15 0 1000.9 1.02 3.94 994.1 997.2 10 L
UCL=21.46
R Chart of €1, ..., C5 o
15
@
o
c
é /\\ /\/.\ W
< @ - >
5 R=10.15
! g ./0’ \\'/. —
T Worksheet 1+ (7] |o||= | =& |
+ a c2 c3 c4 s 6 : Cig ci7 cig ci9 c20 ~
1 10017 1004.0 1004.8 9096.3 1004.2
2 999.7 1000.3 1003.2 993.9 9938.9 0 LB=0
3 900.9 1004.0 1003.0 1004.0 1002.0 1 > 3 4 5 5 7 8 9 0w 1 2 13 14 15
4 1000.7 1007.3 998.1 995.5 994.9 Sample
5 1000.7 983.3 998.9 49497.8 1001.9
6 998.6 983.7 1002.8 995.5 9941
T 1002.7 10105 990.5 982.5 1003.0
8 1000.4 1004.0 1003.0 999.3 9497.2
q 999.9 1005.6 996.1 1005.5 998.1 e
£ >
(EIJ po B TE = W [% W |2 [E | = I]
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Estatistica descritiva

Minitab - Untitled - x
File Edit Data | Calc| 5tat Graph Editor Tools Window Help Assistant
S @Y |B Clelstor.. COE|!SBE®E E N GIEE Ll i & | 5= 2|
. ’7 4 Column Statistics... —_| = :|:|
. !_.»J' Row Statistics... ! _ I J
Sessi !L Standardize... = e
—) Session i Row Statistics E=5E
cl 15 Make Patterned Data Calculate statistics for rows of data 1002.7 1012.0 "
c2 15 Make Mesh Data... across multiple columns, 1005.6 1010.5
C3 15 1003.0 1005.8
c4 15 |81 Make Indicator Variables.. 992.50 995.50 997.30 1001.00 1008.00
Cs 15 994.1 997.2 1001.9 1004.3 1005.8
Set Basze...
Random Data »
R Chart of C1 Probability Distributions ~ »
| Matrices »

w
< >
T Worksheet 1+ o || 3| =

+ Cci c2 C3 C4 C5 Co o C8 c9 C10 Cil Cci2 Ci3 Ci4 Ci5 Ci6 ci7 Cig C19 co ~

1 10017 1004.0 1004.8 996.3 1004.2

2 999.7 1000.3 1003.2 993.9 9938.9

3 990.9 1004.0 1003.0 1004.0 1002.0

4 1000.7 1007.3 993.1 995.5 994.9

5 1000.7 983.3 993.9 997.8 1001.9

6 998.6 983.7 1002.8 995.5 9941

T 1002.7 10105 990.5 992.5 1003.0

8 1000.4 1004.0 1003.0 999.3 9497.2

9 999.9 1005.6 996.1 1005.5 998.1 e

£ >

[_IJ Pro..| BB || & || 22 W
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y 4 |

E File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
‘sl & D434 0Q0E ! SREmOE A NNISED| B A 55 2|
eI e 2 a— [F A e |
_SSr:::icn | = || =] | 2
C1 15 0 1000.2 1.21 4.69 990.9 997.7 1000.4 1002.7 1012.0 "
c2 15 0 1001.8 1.45 5.63 992.3 997.1 1004.0 1005.6 1010.5
C3 15 0 1000.4 1.03 3.99 990.5 992.0 1001.3 1003.0 1005.8
Cd 15 0 998.81 1.14 4.43 992.50 995.50 997.30 1001.00 1008.00
Cs 15 0 1000.9 1.02 3.94 994.1 997.2 1001.9 Lnnd 2 AOAE 6
Row Statistics *
Statistic
R Chart of c1, .. C5 ™ Sum i Median
¥ Mean ™ Sum of squares
" Standard deviation " N total
" Minimum " N nonmissing
" Maximum " N missing
™ Range e
< >
L Input variables:
7 Worksheet 1 7 crcacicacs ENENES
+ c c2 3 c4 C5 co or i c14 Ci5 c16 7 c18 c19 co o~
1 1001.7 | 10040 10048 996.3 | 10043 1 Store resultin: |7
2 999.7 1000.3 1003.2 993.9 998.9 Help oK | Cancel |
3 990.9 1004.0 1003.0 1004.0 1002.0
4 1000.7 1007.3 993.1 995.5 994.9
5 1000.7 998.3 998.9 997.8 1001.9
6 993.6 993.7 1002.8 995.5 994.1
7 1002.7 1010.5 990.5 992.5 1003.0
8 1000.4 1004.0 1003.0 999.8 997.2
q 999.9 1005.6 996.1 1005.5 998.1 e
£ >
[re @ 2] =] [ [FE ] =][4rc.[@[E][=]]
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Range

E File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant
‘sl & D434 0Q0E ! SREmOE A NNISED| B A 55 2|
eI e 2 a— [F A e |
_SSr:::icn | = || =] | 2
C1 15 0 1000.2 1.21 4.69 990.9 997.7 1000.4 1002.7 1012.0 "
c2 15 0 1001.8 1.45 5.63 992.3 997.1 1004.0 1005.6 1010.5
C3 15 0 1000.4 1.03 3.99 990.5 992.0 1001.3 1003.0 1005.8
Cd 15 0 998.81 1.14 4.43 992.50 995.50 997.30 1001.00 1008.00
Cs 15 0 1000.9 1.02 3.94 994.1 997.2 1001.9 Lnnd 2 AOAE 6
Row Statistics *
C1 Statistic
R Chart of c1, .. C5 cz2 ™ Sum i Median
Ei " Mean ™ Sum of squares
cs {" Standard deviation " N total
c7 " Minimum " N nonmissing
" Maximum " N missing
(* Range e
< >
L Input variables:
7 Worksheet 1 7 crcacicacs ENENES
+ c c2 3 c4 C5 co or i c14 Ci5 c16 7 c18 c19 co o~
1 1001.7 | 10040 10048 9963 10043 1002 Store resuitin: | ca
2 999.7 1000.3 1003.2 993.9 998.9 999 Help oK | Cancel |
3 990.9 1004.0 1003.0 1004.0 1002.0 1000
4 1000.7 1007.3 993.1 995.5 994.9 999.30 |
5 1000.7 998.3 998.9 997.8 1001.9 999.52
6 993.6 993.7 1002.8 995.5 994.1 996.94
7 1002.7 1010.5 990.5 992.5 1003.0 999.84
8 1000.4 1004.0 1003.0 999.8 997.2 1000.88
q 999.9 1005.6 996.1 1005.5 998.1 1001.04 e
£ >
[re @ 2] =] [ [FE ] =][4rc.[@[E][=]]
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Resultado

Minitab - Untitled - [Worksheet 1] - s
"j File Edit Data Calc 5tat Graph Editor Jools Window Help Assistant -8 X
sHI& ¥ D = A0 SBREOHN N SELIG A |55 2|
s + X1 |i] J

+ C1 Cc2 Cc3 C4 C5 Co c7 c8 Ca Cio ()] C12 Ci3 Ci4 Ci5 Clg C17 C13 C19 c20 o~

1

1 'IDEH.?. 1004.0 1004.8 996.3 1004.3 1002.22 8.5

2 999.7 1000.3 1003.2 993.9 998.9 999.20 9.3

3 990.9 1004.0 1003.0 1004.0 1002.0 1000.78 13.1

4 1000.7 1007.3 9981 995.5 994.9 999,30 12.4

5 1000.7 993.3 993.9 997.8 1001.9 999,52 4.1

6 9938.6 993.7 1002.8 995.5 9941 996.94 9.1

7 1002.7 1010.5 990.5 992.5 1003.0 999.84 20.0

8 1000.4 1004.0 1003.0 999.8 997.2 1000.88 6.8

9 999.9 1005.6 996.1 1005.5 998.1 1001.04 9.5

10 994.3 993.2 1005.8 996.4 996.7 997.28 12.6

1 997.4 9971 993.0 995.6 1005.8 093,78 10.2

12 1003.5 992.3 1000.8 1000.0 1001.2 999,58 1.2

13 1003.4 1004.6 10013 997.3 1005.8 1002.48 8.5

14 997.7 1004.6 997.0 1001.0 1003.9 1000.84 7.6

15 1012.0 1007.0 10027 1008.0 1005.0 1006.94 9.3

16

17

18

19

20

21

22

23

24

ar v
< >
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