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Stat— Basic Statistic—Store Descriptive statistic

MIB >
Store Descriptive Statistics Iﬁ
| 1 Variables:
[ -

1 Worksheet 2+

+ c1 c2 C3 ca c5 )

1 By variables {optional):

1 345 I &

2 33.0

3 3356

4 3.0

3 30.5

b 36.0

T 33.8

8 33.0 | 4 Statistics... ‘ Options... ‘

9 33.0

| Help oK | Cancel

a1 o ‘
lculate descriptive statistics and store in worksheet h ’ |
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[v Mean [ Trimmed mean ¥ M nonmissing
[ SE of mean [ Sum [ M missing
[v Standard deviation [v Minimum [ M total
[w Variance [w Maximum [ Cumulative M
[v Coeffident of variation [ Range [ Percent
[ Cumulative percent
[v First quartile [~ Sum of sguares
[ Median [~ Skewness
[ Third quartile [ Kurtosis
[ Interguartile range [ M55D
Help K | Cancel
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+ C1 Cc2 Cc3 Cc4 C5 C6 Ci c8 c9 c10
Mean1 | S5tDev1 |Variancel CVariation1| Q1_1 | Median1| Minimum1| Maximum1 N1
1 345 335667 214047 4.58161 637677 32.375 33.25 30 39.5 30
2 33.0
3 335
4 34.0
5 305
6 36.0
T 335
8 33.0
9 33.0
10 33.0
1 355
12 370
13 39.5
14 37.0
15 335
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3 33.5 1 Variables:

4 34.0 2 C1 -
5 | 305 2 L
6 | 360 1
T 335 1 By variables (optional):

8 330 2 c2 L
9 | 330 2 ]
10 | 330 2

M| 355 2

12 | 370 2

13 | 395 1

% j;g f ﬂl Statistics... I Options... |
l 325 2 Help | Ok | Cancel |

17 320 1
18 | 345 2
19 | 355 2
20 | 320 1
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i1 Cc1 c2 c3 c4 c5 C6 c7 cs8 c9 Cc10 cn c12
ByVarl | Mean1 | StDev1 |Variancel| CVariation1| Q1_1 | Median1| Minimum1 Maximum1 N1
1 345 1 33.500  2.32048 5.38462 6.92680 320 3325 30 395 14
2 33.0 2 33.625 2.04532  4.18333 6.08274 325 33.50 30 37.0 16
3 335
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3 c1-T Cc2
Defective | Frequence

1 | Profil 250

2 | Tecnol 100

3 | Hidrol 50

4 | electro 20

5 | zakat 5
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File Edit Data Calc| Stat Graph Editor Tools Window Help Assistant

FH By pg ks  aQed | EBREOEHE BH/EE
Regression »
o MR R TOO
Session DOE ’
[
MIB > Save "C:\Ust Control Charts char: MOIT-
SUBC>  Project; Quality Tools » Run Chart...
12/06/2  Multivariate ¥ % Cause-and-Effect..
Time Seri b
e £ Individual Distrbution Igentification..
Tahl H oo
e % Johnson Transformation...
Welcome to Minitab, Nonparametrics y .
Retrieving project - Capability Analysis 4
CHRRT.MEJ" = Capability Sixpack b
MIB > | Power and Sample Size »
A Tolerance Intervals...
<« [ Gage Study ¥
@ Worksheet 1+ E; Create Attribute Agreement Analysis Workshegt..,
n 1T 2 c3 ¥, Attribute Agreement Analysis...
Defective | Frequence Acceptance Sampling by Attributes...
1| Profi 250 Acceptance Sampling by Variables »
2 |Tecnal 100 o
3 Hiduol 50 v Multi-Vari Chart...
4 |electro 20 £ Symmetry Plot.
(VY %)
1095 o0 ul)l.o.a Y SKs sk glasaw
L h
Pareto Chart ﬂ
C1 Defective Defects or attribute data in: I

C2  Frequence

Select |
Help |

Frequencies in:

I Frequence (optional
I (optional

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

BY wariable in:

" One group per graph, same ordering of bars
™ One group per graph, independent ordering of bars

% Combine remaining defects into one categary after this percent: I 95

" Do not combine

Options... |

)
)

.

Cancel
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Pareto Chart - Cptions l&

¥ awis label: | defective|

¥ axiz label: | frequence

[~ Do not chart cumulative percent

Title: | pareto chart

Help K | Cancel

(V¥ JSt)

(YOUSLE) 109 anlgs 135 & jg0 4 00 oavy 95,L loges OK (ganSs (0,08 b cules o

':D:' Pareto Chart of Defective E@
pareto chart
r 100
400
- 80
300 H
3 60 =
g 0%
2 £
g 200 5
= I 40
100 4
- 20
0 T T T T T 0
defective Profil Tecnol Hidrol electro Other
frequence 250 100 50 20 5
Percent 58.8 23.5 11.8 4.7 1.2
Cum %o 58.8 82.4 94.1 98.8 100.0
YO Jss)
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-

HEE Worksheet 1
+ c1-T c2T C3T CAT C5T C6-T
material men measurment machine methods enviroment
1 |change in material  little education change in testing device | old machine change in methods | day & night
2 | bad material worker fatigue worn tools of measure | high or low speed | old method high or low light
3 |nohemogen change in waorker no calibration worn tools bad method
4 reduction in worker still

(V5 JS5)

pledon b 1) 2 B9,y G
Stat— Quality tools—cause-and-Effect..

(VY JS8) 05800 (bl 5 &g 4 glamio

AR



Minitab ,l58le 5 35901

Cause-and-Effect Diagram

Label
Personnel Sub...
Machines Sub,..
Material Sub,.,
Methods Sub,..
Measurements Sub...
Environment Sub...

Branch Causes
1 Incolumn ]| men
2 Incolumn ™| machine
3 Incolumn _*| material
4  |Incolumn | methods
5 In column j measurment
[ In column ﬂ enviroment
7 Incolumn |
B Incolumn |
9 Incolumn |
10 |Incolumn |

Effect: | out of range shaft

Title: | fish bone

[ Do not label the branches
[ Do not display empty branches

Help

0K
Cancel

Y o)

197 S92 padly oo a5 Jlgie EFfECt s 1o 058 0 o))y LADEl & 4545 L lacde pslic CAUSE cood o

Olgie 3 Title cud jo wlosls 1,3 1, Out Of range shaft Jlio -l ,o Mo pwled oo o))y 355 Hbles jloges a8l

(YAJSS) ] 5 &0 a0 ol Jloges .ouiS oo ol |, OK (540Ss L 5 00905 015 1l

gpP Cause-and-Effect Diagram

9.09

== =n

fish bone

Mezsurements Materizl

Personnel

change in testing chainge in matesial lirle education
evice
wiorker fatigue
worn tooks of bad material
e change in worker
na calibration no hemogen reduction in worker still
out of range
" chaft
bad method wiorn tools
high or kowr light
old method high ar low spead
dary & night
change in methods old machine
Environment Methods Machines

YA J58)
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14 85 9 79
16 30 10 75
17 83 12 77
17 79 12 80
17 89 13 79
20 84 16 80
20 88 22 89
20 95 24 85
21 92 25 91
6 76 25 100
7 72 26 95
8 82 28 90

bl YA S gllas slamio 5 digy 50,5 (b e 5,138 o5 WOKShEet o 598 slaosls (40,5 5,1y 5l

Dga o0

Graph— Scatterplot
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E Worksheet 1 **

+ c1
Catalizor
1 14
2 16
3 17
4 17
5 17
6 20
T 20
8 20
9 21
10 6
11
12 g
13
14 10
15 12
16 12

Cc2
Mg

85
30
83
79
89
84
a5
95
92
76
72
g2
79
75
v
a0

=

Scatterplots Iﬁ
With Regression
Simple With Groups  With Regression and Groups

- o [u]
- -
With Connect  With Connect
Line and Groups
Help | oK Cancel
(Y J5Cs)

ool wLo.:).:)JimMLn 6‘4\7&0 MLNLSA ul.‘?o.:‘ ‘) u}.‘w;)“a}bob&&: s oulls C).‘a.n JL..A 6‘;» Agod L)‘?"‘CA"

Scatterplot - With Regression

(Y‘ . JS-AAJ) ‘59'“"(5‘

[t ]

Cl Catalizor Y variables| X variables| »
€2 M 1 [ ] A
2
3
4
5
1]
?’ L
Scale. .. Labels, .. Data View. ..
Multiple Graphs... Data Options...
Help oK Cancel
b
(¥ JSs)

X Gi5u 4 g 2 €269, SIS L g0 b Y Variables zx o

(V) JSCo) 098 o0 Jool> 5 sloges OK (a3 Ol b .ogi o Jais Variables

CL.CL sgym 005 S5 slgo b
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@B Scatterplot of Catalizor vs Mg EI@

Scatterplot of Catalizor vs Mg

304

254 . L]

204

15+

Catalizor

10+
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2,15 342
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0gd o0 ol YO SE wile glazis

<
Correlation Iél
C1 Catalizor Variables:
€2 Mg Mg Catalizor| =

v Display p-values

[~ Store matrix (display nothing)

Help | QK | Cancel
(YO Jss)
‘w..uLo.a u.u.:u ‘) L{bu])\b Sg> g0 le.boo‘.) O M wfo M‘?Gc as @L{buw [BLs Val'lab|eS Comnd ° as

Store a5 51 Lol ogds o 00l yislas Session GOy 5o w5 JK0 Sygo 4 (29,5 OK aeSs (40,88 51
Project o,=u ;0 Matrices isw ,o Lwjile o Ojge 40 (9,5 9,5 bl matrix (display nothing)

25,5 o0 0,55 Manager

Correlations: Catalizor; Mg

Pearson correlation of Catalizor and Mg
F-Value = 0.020

1]
L]

470

(¥5 Js2)
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Stat Graph Editor Tools Window Help Assistant
S ? TBEOEE Gl
R s

i Basic Statistics
Regression
AMOVA
DOE
Contral Charts

d Ouaiy ool =

»
3
»
»
»
»
Reliability/Survival » |_£_ Pareto Chart...
»
3
3
3
3
3

Multivariate =>» Cause-and-Effect...

Time Seri
Ime 2enes #5 Individual Distribution Identification...

Tabl
Tables % Johnson Transformation...

N etri
Monparametrics Capability Analysis ’

EDA
- Capability Sixpack 3

Power and Sample Size

. Tolerance Intervals...

Gage Study 3

E; Create Attribute Agreement Analysis Worksheet...

c2 Cc3 c4 \/>< Attribute Agreement Analysis...

Acceptance Sampling by Attributes...

Acceptance Sampling by Variables »
= Multi-Vari Chart...
[é Symmetry Plot...
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g0 obles YA JSb aiilo (sl axio

Run Chart &]
Data are arranged as Options...

{* Single column:

Subgroup size:

{use a constant or an ID column)

" Subgroups across rows of:

For data in subgroups

{* Plot subgroup means
™ Plot subgroup medians

= o]
Help Cancel

(YA J5)

SUDQroup SIZe cud ;o g o3ged 3,1y 3yls J13 o jo 15,L50 50 slaosls 45 Sgxw oL SiNGle cOluMN cus jo
Soged lax aS auS asin WleS e For data in subgroups c..s 30 Swled oyl 1y 09,5 w3 o (gojlul sue
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09,5 p 3 Ages 1 2 3 4
1 34,5 33 335 34
2 30.5 36 33.5 33
3 33 33 35.5 37
4 39.5 37 33.5 325
5 32 345 35.5 32
6 33 35 34.5 34
7 31 325 325 315
8 30 30 325 32
9 315 33 36 325
10 325 35 34,5 325
11 38 37 35 35
12 36 34,5 34 35.5
13 35.5 36 33.5 33
14 33 31.5 325 335
15 34 33.5 34,5 33
16 325 33.5 35.5 315
17 37 35 36 37
18 35.5 36 34 345
19 35 34,5 34,5 33
20 30.5 31.5 34 35.5
21 34 32 33.5 32
22 35.5 33 35.5 32
23 34 345 35 34
24 335 36 35 35.5
25 33 35 37 38

Gabatwd slagsl 1 sl P-value jlaie sgs oo ali>ds a5 jghailes .ol ) JS & 90 4 laosls ol RUN Chart

Wb as ol sezg ol 3 pl o Bolar pd Lol )T 6ol G g gu w69 Sy el 0D 1 eSS g
.oé;d&sodﬁ: ‘Sw)))uTMLC
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Run Chart of Resistance thread

40
.
= 384 -
E . . - . .
.
= - - e ow - -
s 36 « | . i te oW . /e . . . "
8 AN » 3§ ‘e W e . m .
= 34 - = e . *« H * = ! [ i i
= - w w T L J w w w
g 1\'/ w \ - . \-/"*\‘ i b .
- M . . B s B s ¢ g o e .
] 35 . \: s 's » - . .
= e H o . - [
-
. -
304 .
T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 20 22 24
Sample

Number of runs about median: 8 MNumber of runs up or down: 12
Expected number of runs: 13.5 Expected number of runs: 16.3
Longest run about median: 5 Longest run up or down: 4
Approx P-Value for Clustering: 0.012 Approx P-Value for Trends: 0.016
Approx P-Value for Mixtures: 0.988 Approx P-Value for Oscillation:  0.984

(Y4, S5

Waled Joe pj Opgo 4 X =R loged gy sl

S6Y 6L®J9Lu B Js‘ 03;).:))4.%[.04 nb)lj Cl UW B ).’040)5.4 Worksheet B 05;).-) uuL..ulj.» w).s LY ‘) laools

Waled (b l) p5aig, ¥ JSS wazgi b

Stat— Control charts—Variable charts for subgroups— Xbar — R

(g AG O sla ok 10 p9 09,5 5

|

Eile Edit Data (Calc| Stat Graph Editer Tocls Window Help Assistant

Bl @EmE =

[#l-

KT oN = a1

c8 c9 c10

»
== T_MR-R/S (Between/Within)...

[on

2= Xbar-S...

IHRR =

SH G e biwws Qg ABEE
Regression 3

I J ANOVA 3 J | | q

+ C1 DOE N ! c5 ! C6 ! c7

- Resistance thr;ag Control Charts » Eﬁ Box-Cox Transformation...
e . lity Tool 3

2 330 Quality Tools Variables Charts for Subgroups *
— Reliability/Survival 3

3 3358 E'Ia_ ||t-yf s Variables Charts for Individuals »

4 34.0 Mlultwarl.ate Attributes Charts

5 3p5  meseres Time-Weighted Charts

[ 36.0 Tables . Multivariate Charts 3

I 334 Henparametrics Rare Event Charts 3

8 330 EDA ’

g 330 Power and Sample Size »

an aan 9
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[ n
Xbar-R Chart [
Eé Resistance thread All ohservations for a chart are in one column: ﬂ
‘Resistance thread' -
Subgroup sizes: |4 (enter a number or ID column)
Scale. .. Labels...
Multiple Graphs. .. Data Options... ¥bar-f. Options... |
Help | oK Cancel |
s A&
FY S

50 45 Laog,5 5 slaws SUDGIoOUP Size isw o 09i o JamaVariable s 4 CLCL ), 00,5 SIS JLgs b

Seles ojlg 1y wdb oo ¥ Jlie ol
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Xbar-R Chart - Labels [

Titles/Footnotes

Title:

I

Subtitle 1:

|

Subtitle 2;

|

Footnote 1:
|

Footnote 2:

Help oK Cancel

(FY JSi)

50 il g il slacs Jold a5 953 oo pbles FY IS gllas (slaio XbAr-R options a5 bl b
CeedS 1y polae cpl oads o,lg glaosls 4y azgi b Minitab 393 &gyl e 0 amled o)lg Standard deviation
r)(bar-RChart—Options &r

Parameters | Estimate | 5 Limits | Tests | Stages | Box-Cox | Display | Storage |

To specfy the values for one or both parameters, enter them here. Minitab uses
these values instead of estimating them from the data.

Mean: |

Standard deviation: |

Help oK Cancel
(FY )
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e 1y a8 0 lasbiwl Bl T wlalp l38le 5 a8 1) o9, uilgs oo il oo FF S wile a5 EStimate s jo
Pooled gy ol eolaiwl b g (Rbar) diged goools asls loolawl Jolis by yhg, ol amled bl cai; oo

sl . Standard deviation

o 995 ez 5o S ool (slaiges slaesls plas I anmlgss o laibinl Blimil 5 5 Sile 3yl sln &S (500
<o les Omit the following subgroups when estimating parameters sau;s n; ,0 o5 opl YL
e cpl 0 VBT 08 o )ly Jle glyie 4 anles o)lg 1) 09, )15 a0 Lol 0590 50 aalys as a8 Sladiges
e 0SBl Slwle 11, sleesls sualgs ST aigis solitul o yiel b 5,915 50 VY40 oFaY V) (sladiges in

43S 5 05,5 SIS el XDA-R Jloges (55, o 03,5 Delete 1) s g0 sla osls g az3,Worksheet « c..l

5 ebdiges a5 o)ls 8,15 Slej Lo ssalive (48,5 B> Vaene .owles ol |, Update Graph automatically

Auylo 1) JyuS o0 ol wad Loy g ol oolidl g J S og0s

bl 1, Use the following subgroups when estimating parameters a8 « ise ool 4o 51 iz
Kgy I a0, lailiwl Blil 5 Kile 5,55 ,0 duales o a5 oladiges so,leds Wb o] 25 e (55 ,laz 50 wsles
o el ,b 0,970 50 VY 40TV gV o) (sladiges lais o eoitn el oy VOY 0,8 o)l Jle laie 4y apled o5 1,

Qg oolazwl

L4 |
¥bar-R Chart - Options @

Parameters Estimate IS Limits ] Tests ] Stages I Box-Cox I Display ] Storage ]

Omit the follomng subgroups when estmahng parameters {eg, 3 12:15) j

Use the f'ollomng subgroups when estimating parameters [eg 31 15)

Method for estimating standard deviation
Subgroup size = 1

" Rbar

* Pooled standard deviation

[+ Use unbiasing constant

Help QK | Cancel

(FF JS)

sgice ol O JSE gl glamis S LIMItS wo sl |

AR b ey 0905 (89, p dubly> o a5 1) s8g0> Wil e Place bounds on control limits e o
These multiples of the L. o5 ,o ¢ Display control limit at s s 31 Jie olee & oS
)0 Ngd e ool iules lged ,o 8 lailiwl Byl 5l o jlae opl wsles o)lg 1, 1 2 3 slacl Standard deviation

03 JyuS loged lp auplysu a5 500 0 Wiy oo Place bound on control limit of Xbar-chart cw..s
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L S5YL sga> ol 5l Jloges LOWer Bound, Upper Bound s,55,ls b a5 g 5b a0 iy 5 olgsds sgas

Sl plxt R jloges sl lgicen 1) )5 cnl uizp S (ood oy (3 5 by
4SSl cpl jo asl Golite aaiges sloog,S p (soslail a5 gi o solituwl LB 5 ol BT e
2oslasl lea 51 S sga sawlxe sl Minitab o5 sl Using actual sizes of the subgroups
b S Opgo a4 S sgas wils oo b diged sojlal a5 olKin .auS o ool wledges Byme ol jo oS

alls S sgam S aulyn ST O a0 ol jo il walys 5,8 S sg0n diged o (gl AL 0g wrless padtiee
o3l ol el e 355l 40 g e0ges bl |, Assuming all subgroups have size ol o ail

s e oolitanl o3lasl ol 5 S bghas oy sl MiNitab cil> ul jo anles o)1y 15 09,5 55

Xbar-R Chart - Options @

Parameters | Estimate S Limits ]Tests ] Stages ] Box-Caox ] Display ] Storage ]

Display control limits at
These multiples of the standard deviation: |

Place bounds on control limits of Xbar chart

I Lower standard deviation limit bound:
[ Upper standard deviation limit bound:
Place bounds on control limits of R chart
[ Lower standard deviation limit bound:
I Upper standard deviation limit bound:

When subgroup sizes are unequal, calculate control limits

{* |sing actual sizes of the subgroups

(" Assuming all subgroups have size: 2
Help oK | Cancel
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Xbar-R Chart - Options

o]

Parameters ] Estimate ] S Limits  Tests ]SEQES ] Box-Cox ] Display I Storage ]

Perform selected tests for spedal causes -

[+ 1paint > K standard deviations from center line 3.0
[+ K paints in a row on same side of center line

[ K points in a row, all increasing or all decreasing
[ K points in a row, alternating up and down

[~ Koutof K+1 points > 2 standard deviations from center line (same side) ,2_
[~ Koutof K+1 points > 1 standard deviation from center line (same side) ,4_
[ K paints in @ row within 1 standard deviation of center line (either side) l?

[ K pointsin a row > 1standard deviation from center line (either side) 3
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Xbar-R Chart of Resistance thread
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Xbar-R Chart of Resistance thread
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Stat Graph Editor JTools Window Help Assistant
(S CBEBROH
>

4 C5 Co Cc7

Basic Statistics
Regression
AMNOVA

DOE

Control Charts
Quality Tools

3
3
3
3
3
3
Reliability/Survival »
g —
3
3
3
3

Multivariate
Time Series
Tables

MNonparametrics

EDA

LEEEELLEEIL IR 1 Sample Size for Estimation...
4 1-S5ample Z...
1t 1-Samplet...
2t 2-Samplet...
1t Paired t...

1P 1 Proporticon...
2P 2 Proportions...
S‘p 1-5ample Poisson Rate...

&% 2-Sample Poisson Rate...
o< 1 Variance...

ﬁé 2 Variapces...

A One-Way ANOVA...

I 2-Level Factorial Design...
PB Plackett-Burman Design...

GFF General Full Factorial Design...

0+ Js5)

Coomd 50 g anles 3)lg LA Y & B F olael s 5 4 Sample Size cad o 05 o ol 0) S asils ol amio
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significance cus ,o go8,5 bl |, LESS than asl o wee b sl uSileo 51 a8 polie 9> HypoOthesis

&.MS &JEOK SS9 » 9 ML« 0)‘5 ML:‘SA o )Lx'd.c Ievel

Power and Sample Size for 1-Sample Z | % Power and Sample Size for 1-Sample Z - Options lﬂ
Specify values for any two of the following: Alternative Hypothesis
Sample sizes:  [45678 (¥ Less than
" Mot equal
Differences: | 2.453 " Greater than
Power values: |
Significance level: 0.05

Standard deviation: 1.57530

Help oK | Cancel |
Options... | Graph... |
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+ Cc1 Individuals-Moving Range Chart |

views
Cl  views Variables:
24 =

23] ’m i

18]
20|
20 ||
17 [
21|
15 : Scale... | Labels... |

20
10 20 ] Multiple Graphs... | Data Options... | IR Options... |

11 26 |

12 21

13 Ll . Help oK | Cancel |
14

W e~ @ N

OY JS)
D9 0 00ls Liules silie slacs I-MR 0ptions isw 4 33, b sl o ly 1, CL g Variable cwus (o

Method cad jo .S solial o)1 oYL iso 5l esls io (gl auilgs o L loges plu asils EStimate s ;o

13,10 3925 Lo Bl,muil s gl 39, 9o fOI €Stimating standard deviation
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Individuals-Moving Range Chart - Options @

Parameters Estimate IS Limits ] Tests ] Stages ] Box-Cox ] Display ] Storage ]

|Omit the following subgroups when estimating parameters (eg, 3 12:15) ﬂ

Method for estimating standard deviation
Subgroup size = 1

{* Average moving range

" Median moving range

Length of moving range: | 2

™ Use Melson estimate

Help oK Cancel
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b pess ol B (OF S las) anleas Jleé |, Standard deviation 3 Means slaas ;5 Storage coeud ;o
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P I-MR Chart of views

Individuals-Moving Range Chart - Opticns

)

Parameters ] Estimate ] 5 Limits ] Tests ] Stages ] Box-Cox | Display Storage l
Store these estimates for each chart
¥ Means

Store these values for each point

I~ Point plotted

™ Center line value ™ Testresults
[~ Control limit values

™ Stage

Help oK | Cancel

OF Jss)

[E=REoE

I-MR Chart of views
30
£ x|
-
.
= 204
-
x
T 15
=
104 T T T T T T T T T T T T
2 3 4 [ 7 & L] 10 11 12 13
‘Observation
10,0
E)
E 7.5
H
I~
g 504
=
-]
E 154
0.0+
T T T T T T T T T T T T
2 3 4 5 [ 7 B 9 10 11 12 13
‘Observation

UCL=2%.24

R=20n15

LOL=11.07

UCL=11.16

FR=3.42

LOL=0

00 Js3)

¥y

REIAg



