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Cambiar de Texto a Numérico

Y Texto & Numero MTW

Morksheet

Estructura de Datos

|F:, Minitab - Untitled - [Worksheet 1 ***]

] Ble Edit Data Calc Stat Graph Editor Tools Wi

SH &
EBEOE
|

C1-T
| Texto |

— .

3 —

3 |3

4 |4

5 |5

6 |6

7

g |8

9 |9

10 10

|
re

Note que la Columna tiene de nombre C1-T, indicando texto

Mandos
<<Data>> <<Change Data Type>> <<Text to Numeric>>

||i: Minitab - Untitled - [Worksheet 1 ***]

@ Ele Edit | Data Calc Stat Graph Editor Tools Window Help

= u é Fm Subszet Worksheet. .. t 1 M E ® (? BB [ e
| a @ (ﬁ Split Worksheet. .. ) -
= 4 P
= g Merge Worksheets... =
et | B %
+ I B 4 Cc5 C6 ci
e i*¥ Unstack Columns. .. - R +
Texto
t Stack »
g e :
1 Transpose Columns. ..
e | ——
3 3 4] sort...
4 |4 a3 5 Rank...
5 |6
+ gf‘ Delete Rows...
6 |6 7 :
.T .7 %, Erase Variables...
8 |8 Code 3
9 |9 Change Data Type 3 ?r Numeric to Text...
10 | 10 Extract from Dat=/Tme  *| £ Text to Numeric. .
" | Ag Concatenate... ?5[ Date/Time to Text...
12 =
3 Display Data... ?‘2 Date/Time to Numeric...
14 I ?‘d Numeric to Date/Time...
15 [ P‘d Text to Date(Time. ..
IE. |

David R. Gonzélez Barreto i
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Inputs

R e T

-"I"ext to ﬁmﬁenc

Cl Texto

Help

Sefect |
i

Change text columns:

| Texto

Store numeric columns in

I Murnero

QK I Cancel

Output

{ET Minitab - Untitled - [Worksheet 1 ***]

J@ Fle Edit Data Calc Stat Graph FEditor Toc

BH &g s -« @ 1

| EBEOIE D EEE N E

/|

ek =2

+

c3

c4

E;woa-qm‘mhum—t

c1T c2
Texto | Mumero
1 1
2 2|
3 3|
4 n
5 5|
B 6|
7 7|
8 8|
g g
10 10/

A4

Note que la columna C2 ya no esta acompafiada de T, o0 sea ya no es una columna de

David R. Gonzalez Barreto
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Stack Columns — Estibas Columnas

Ejemplo

estbar MTW
||| ah ..‘ cheet
@ KB

Estructura de Datos

|E Minitab - Untitled - [Worksheet 2 *
@ File Edit Data Calc Stat Graph |
FEH S sBE -
*@ @ SLONE _I EI CE l
I e
: €y [ e | (3

.I'u'laq-u.i.ﬁa 1:Ma|]-ﬁina '2 .

i 9_8353| 10_1935!

107517 9.0361
11.7155  9.5821

10.1198  10.6842
9.3465 113525
10,0372 10.5684
102310 103646
51636 104755
112082 8.4899

10 | 91630  11.3749

Mandos
<<Data>><<Snack>><<Columns>>

|F Minitab - Untitled - [Worksheet 2 ***]
@ File Edlt Data Calc Stat Graph Edmnr Tools Window Help
=- % ?n Subset Worksheet.. ® ‘?
1 "{I @ (ﬁ% Split Worksheet...

E Merge Worksheets. .

R
+ o
.M —— *% Unstack Columns...
aquin
el Stack
1 9.8 =
'2 107 Transpose Columns... locks of Columns. ..
3 11.7 #] sort... “* Rows...
4 101 312 Rark...
5 9.3
= 100 %f"‘ Delete Rows..
= &7 Erase Variables..
T 10 2 war
8 | 81 code v
9 .2 Change Data Type »
10 | 91 Extract from Date/Time
11 3 AE Concatenate...
12
5l Display Data...

Inputs

David R. Gonzalez Barreto
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‘Stack Columns

C1l Maguina 1
C2 Maguina 2

Stack the following columns:

'Maquina 1 'Maquina 2|

Store stacked data in:
¥ Mew worksheet

Mame: |

{Optional)

" Column of current worksheet: |
Shore subscriptsi; | (Eptional)

¥ Use variable names in subscript column

0K l Cancel

Output

David R. Gonzalez Barreto
Introduccion a Minitab™

{F; Minitab - Untitled - [Worksheet 3 ***]

J@ Fle Edit Data Calc Stat Graph  Editor

| ed &g s mel o« @1

[ CBEOR T CRE

i | x|
e c2 & | ¢
Subscripts |

1 |Magquina 1 9.8353

2 |Maquina1 10.7517
3 |Maquina1  11.7155
4 |Maguina1 101198

5 |Maguina1  9.3465
6 |Maguina1 100372

7 Maquinai 102310

8 Maquinai 61636
9 |Maquina1 11.2082

10 Maquina1  9.1630
11 |Maquina2 = 10.1935
12 |Maquina2 = 9.0361

13 |Maguina2 = 95821
14 |Maguina 2 = 106842

15 Maquina2 113525

16 Maquina2 105684
17 |Maquina2  10.3646

18 Maquina2 = 10.4755
19 |Maquina2 =~ 84899
20 |Maquina2 @ 11.3749




Split Worksheets— Dividir en Worksheets Diferentes

Estructura de Datos

|F:_ Minitab - Untitled - [Worksheet 3 ***]
@ File Edit Data Calc Stat Graph Editor

=E & & 2
+ | cia c2 c3 c
..@I | & |

1 |Maquinal | 98353
2 Maquinai1 = 10.7517
3 |Maquina1 | 11.7155
4 |Maquina1 101198
5 |Maquina1 & 9.3465
6 |Maguina1 10.0372
7 |Maguina1 | 102310
8 |Maquina1  8.1636
9 |Maquina1 11.2082
10 |Maquina1  9.1630
11 |Magquina2 | 10.1935
12 |Maquina2 | 9.0361
13 |Maquina2 @ 9.5821
14 |Maquina 2 = 10.6842
15 |Magquina2 @ 11.3525
16 |Magquina2 | 10.5684
17 |Maquina2 | 10.3646
18 |Magquina2 = 10.4755
19 |Maquina2 = 8.4899
20 |Magquina2 | 11.3749

Mandos
<<Data>><<Split Worksheet>>
> Minitab - Untitled
File Edit | Dats Calc Stat Graph Edito
= u é Em Subset Worksheet. ..
| — — & pl Solit Worksheet...
ﬂ: g Merge Waorksheets. ..

I

Copy b=

Project ¥ Unstack Columne. ..
e sed i
5 : Transpose Columns... [

Sort...
312 Rank...

%?‘ Delete Rows...

-, Erase Variables...

Code T
Change Data Type FH
Extract from Date/Time  » |

Ag Concatenate...

Display Data...

] BEFR

David R. Gonzalez Barreto
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Input

Output

[~ Indude missing as a BY level

Select |
Help | oK I Cancel

Split Worksheet &
C1  Subscripts By wariables:
= Subscripts|

> Minitab - Untitled

Eile Edit Data Calc Stat Graph Editor Tools Window Help

EWa see o H 1 AGO2Ha A

) e aED B

| SE xR =
@ Worksheet 3(Subscripts = Maguina 1)
+ 1T c2 c3 ca c5 c6 c7
Subscripts
1 |Maquina 1 98353
2 |Maquina1 10.7517
3 |Maquina1 | 11.7155
4 |Maquina1 10.1198
5 |Maguina1  9.3465
6 |Maquina1 10.0372
7 |Maguina1 10.2310
8 Maquinal  8.1636
9 Maguina1 11.2082)
10 |Maguina1 | 9.1630
2|
[ Worksheet 3(Subscripts = Maquina 2) ***
c1.T c2 c3 c4 c5 c6 c7
Subscripts

Maquina2 = 10.1935
Maquina 2 = 9.0361
Maquina 2~ 9.5821
Maquina 2 | 10.6842
Maquina 2 | 11.3525
Maquina 2 = 10.5684
Maquina 2 = 10.3646
Maquina 2 | 104755
Maquina 2 = 54899
Maauina 2 | 11.3749/
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Dotplot — Una poblacion

El diagrama de punto es un grafico muy util para mostrar conjuntos pequerios de
datos, regularmente hasta alrededor de veinte observaciones. El mismo permite
observar facilmente la localizacion o la tendencia central asi como la dispersion o
variabilidad en los datos. Estos diagramas, con frecuencia, nos ayudan a comparar
dos 0 mas conjuntos de datos.

Ejemplo:
— |-} Dotplot 1 Poblacian, MTW
> s

Estructura de datos:

Wiorkehest
I¥ JOIRSNCEL

3% MINITAB - Untitled - [Dotplot 1 Poblacién.... [= |[B][X]

@Eile Edit Manip Calc Skat Graph Editor  Window Help
- 8 x

=@ 8| &[=le| | O] GEE = Al
Wil o= eIk

4 C1 2 c3 Cc4 c5 A

N

1 16.85

2 17.04

3 16.40

4 16.95

5 17.21

6 17.15

7 16.35

8 16.59

9 16.52

10 16.57 ¥
£ >
Current Worksheet: Dotplot 1 Poblacian, MTw

Mandos:
<<Graph>> <<Dotplot>>
Inputs:
Dotplot PZ|
[si F Variables:
* No grouping
" By wariable:
" Each column constitutes a group
Title: |
Help 0OK | Cancel |
David R. Gonzalez Barreto
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Output:

% MINITAB - Untitled (=13

File Edit Manip Calc Stat Graph Editor wWindow Help
@& S| » %2 o & ClEE B[« S[2|d CBS|e)| ) %
Dotplot for P
Dotplot for P
: T I : : .I I I - I : I - I - I.
164 16.5 16.6 8.7 16.8 16.9 17.0 171 17.2
P

Current Worksheet: EJEMPLO11.MTW Wiew 12:12 PM

David R. Gonzalez Barreto i
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Dotplot — Dos poblaciones
Ejemplo:

Dotplot 2 Poblaciones, MTW
el

Mi Waorksheet

Estructura de Datos:

2% MINITAB - Untitled - [Dotplot 2 Poblacione.... [2|[E1][]

@ File Edit Manip Calc Stat Graph Editor  ‘Window Help
-89 x

=\ & =| E| @/AE & Al
43|= |05 5%

+ [ c2 Cc3 4T Cc5 A

P SP Esfuerzo | Material

1 1685 1750] 1685 P

2 17.04 1?.63. 1704 P

3 16.40 18.25 16.40 P

4 16.96 18.00 1696 P

3 17.21 17.86 1721 P

6 17.15 17.75 1715 P

7 16.35 18.22 1635 P

8 16.59 17.90 1659 P

9 16.52 17.96 1652 P

10 16.57 18.15 1857 P

1 17.80 5P

12 1763 5P 2
b b3
Current Warksheet: Dotplot 2 Poblaciones. MTW

Mandos:
<<Graph>> <<Dotplot>>
Inputs:
Dotplot f'5__<|
C1 P Variables:
cz2 SP ——
C3 E=zfuerzo

" No grouping

« By wvariable: |Material

" Each column constitutes a group

Title: |

Help OK Cancel

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph  Editor Window Help

s||| & |=e o B GRE 8l SlelH RS e|s) 5

Dotplot for Esfuerzo

Dotplot for Esfuerzo

Material
=p . « & se s . e
I I I
P . . 'L . . . . .
l l l
16.3 173 183
Esfuerzo
Current Workshest: EJEMPLO1Z MT'W Wig 12121 PM

David R. Gonzalez Barreto i
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Histograma

Una distribucion de frecuencia es una forma compacta de resumir los datos. Se
obtiene de dividir el rango de los datos en intervalos comunmente Ilamados celdas.
El nimero de celdas dependera del nimero de observaciones asi como de la
dispersion encontrada. A la representacion grafica de una distribucion de
frecuencia es a lo que llamamos histograma.

Ejemplo:

Histograma, MTW
Minitab Worksheet

Estructura de datos:

> MINITAB - Untitled - [Histograma.MTW =] [ ][B](X]

@Eile Edit Manip Calc Stat Graph  Editor Window Help
- | &
=(a 8| &[wel - E| GEE E A
6 = (O] -l
+ C1 Cc2 C3 c4 Cc5 A
Octanajel
1 88.5
2 94.7
3 84.3
4 a0
5 89.0
6 89.8
7 9.6
8 90.3
9 90.0
10 g7r.7 a3
< >
Current Worksheet: Histograma,MTW
Mandos:
<<Graph>> <<Histogram>>
Inputs:
Histogram El
C1 Octanaie Graph variables:
Graph X E
1 Octanaje
2 [ ]
3 -
Data display:
Item Display |*| For each |L| Group variables H
1 Bar Graph
2
3 =
Edit Attributes...
l:l Annotation |E| Frame |E| Regions B
Help ‘ Options... | OK | Cancel |

David R. Gonzalez Barreto i
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Output:

2% MINITAB - Untitled
File Edt Manip Calc Stat Graph Editor Window Heslp

=l & L |wle| -] B CEm B[] Olfld QR|olH6]x

Histogram Octanaje

an |
>
(5]
c
[0
g_
T o0
@
[T

T T T T T T T T
84 BE 88 80 82 44 G643 100

Octanaje

BE|

(Current Worksheet: EJEMPLO13 MTw View 12:41 PM

David R. Gonzalez Barreto
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Histograma Acumulativo

Histograma acumulativo, MTW
Minitab Worksheet

KB
in]

Estructura de datos:

- Untitled - [Histograma.MTW *=] [Z][B][X)

@Eile Edit Manip Calc Stat Graph  Editor  ‘Window Help
= S
=(a 8| &[wle| | & GEE E #l
A& (@[55
+ C1 Cc2 C3 C4 Ch e’
Uctanajel
1 B85
2 94.7
3 84.3
4 90.1
5 89.0
6 89.8
7 9.6
8 90.3
9 90.0
10 877 3
4 ?
Current Worksheet: Histograma, MTwW

Mandos:
<<Graph>> <<Histogram>>
Inputs:

Ad

X

For each t‘ Group variables

Histogram
C1 Octanaje Graph variables:
Graph M
1 Octanaje
2 [ ]
3
Data display:
Item Display |+
1 Bar Graph
2
3

R

Help | QOptions... |

Edit Attributes...

Frame B Regions H

0K | Cancel

David R. Gonzalez Barreto
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[[Options...]]

Histogram Options

Type of Histogram

" Frequency " Cumulative Frequency
" Percent (+ ;
" Density " Cumulative Density

Type of Intervals
+ MidPoint " CutPoint

Definition of Intervals
&+ Automatic

" Number of intervsals:

" Midpoint{cutpoint positions: |

[~ Transpose X and Y
Help OK Cancel

X

Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor Window Help

= & - B SBE B <= Sleldl 4Be®25]% >
ogram Octanaje 3

Histogram Octanaje

a0 —

Cumulative Percent

0 —

T T T T T T T T T
84 88 88 B0 A2 94 BE 48 100

Octanaje

Current Worksheet: EJEMPLO13.MTw igw 12:45 PM

David R. Gonzalez Barreto
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Diagrama de Pareto

Una variacion importante al histograma cuando se utilizan datos categdricos lo es el

diagrama de Pareto. Este gréafico es altamente utilizado en los esfuerzos de
mejoramiento continuo de la calidad en donde las categorias representan, por

ejemplo, tipos de defectos, modos de falla y problemas del proceso. Las categorias

son ordenadas en fo
Ejemplo

Estructura de datos

rma descendente.

% MINITAB - Untitled - [Diagrama de Pareto.... [= |[B][X]
@Eile Edit Manip Calc Stat Graph  Editor  Window  Help

a8 s[mle| | o QEE E Al

SO EERE

+ C1.T Cc2 C3 Cc4
| Categoria IFrecuencia
Abolladuras 4
Fallos en pintura G

Fallos en lubricacidn 5
Fallos de contorno 30
Fuera de secuencia a

=R WA R U R

Fallos en terminacion 3

£ >

Current Worksheet: Diagrama de Pareto, MTW

Mandos:

<<Stat>> <<Quality Tools>> <<Pareto Chart>>

Inputs:

Pareto Chart

" Chart defects data in:

——
——

&
-
-

& Chart defects table
Labels in:

Categoria
Frecusncia

Frequencies in:

Combine defects after the first

% into one

Title: |

_ seleat |
Help oK

Cancel

£

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor Window Help

=] & -| B IRE B <= Sl2|d SBB|0l

Pareto: Categoria
Pareto Chart for Categoria

o
» "
@ e
1 8
536 143 107 g8
536 6759 766 &5

EEx

Current Worksheet: EJEMPLO1S.MTwW Views

12:51 PM

David R. Gonzalez Barreto
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Diagrama de Caja (Boxplot) — Una poblacion

Un grafico de caja es una representacion esquematica de la mediana muestral, de las
cuartilas inferior y superior, y de la observacion maxima y minima de un conjunto
de datos. Como muestra la figura en la pagina siguiente, se construye una caja
cuyos extremos corresponden a las cuartilas inferior y superior y unas lineas
verticales que salen de los extremos de la caja para representar la observacion
maxima y minima respectivamente. Finalmente, una linea corta la cajay representa
la mediana muestral.

Ejemplo:

I Boxplot 1 Poblacion. MTW

dinitab Worksheet

Estructura de datos:

% MINITAB - Untitled - [Boxplot 1 Poblacisn.... (= |[B]X]

@Eile Edit Manip Calc Stat Graph  Editor  ‘Window  Help
- 8| x
=|d| g &2 | © GlEE = Al
Q18| @3] E)]8] =
+ Cc1 c2 C3 Cc4 Cch L
Radiacion
1 0.15!
2 0.05
3 0.10
4 0.05
5 0.08
6 0.20
7 0.09
8 0.08
9 0.10
10 0.03 2
< >
Current Worksheet: Boxplot 1 Poblacion. MTiw

Mandos:
<<Graph>> <<Boxplot>>
Inputs:
Boxplot El
Cl Radiacicon Graph variables: ¥ [measurement] vs X [category]

Graph Y | % i‘
1

Radiacion |
2
3 =

Data display:

-

ltem Display |¥| For each |:| Group variable
1 IQRange Box|Graph
2 Tutlier S»»|Graph

3 =
Edit Attributes...
I:I Annotation B Frame |E| Regions |z|
Help | Options... ‘ OK | Cancel |

David R. Gonzalez Barreto i
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Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor Window Help

=d & 4 |wle| | B GEE B <= Sl

Boxplot Radiacion

RS ==le]E!

02 —

Radiacion

01—

Current Worksheet: EJEMPLO16,MT'W View  |12:54 PM

David R. Gonzalez Barreto
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Diagrama de Caja (Boxplot) — Dos poblaciones

Minitab Worksheet

1¥B

Estructura de datos:

Mandos:
<<Graph>> <<Boxplot>>
Inputs:

Boxplot

Boxplot 2 Pobladones, MTW

% MINITAB - Untitled - [Boxplot 2 Poblacion... 2[5/
@Eile Edit Manip Calc Stat Graph Editor ‘Window Help

(=1 4

=) &) 3 [=le] | ] QEE = Al
B2 @[22 %8|

+ [w] cz2.T C3 Cc4 (] A
Horas Tipo
2 1360 &
3 1614 A
4 14597 | A
5 1340 | A
6 1643 A
7 1466 | A
8 1627 | A
9 1383 A
10 1711 A
11 1061 B
12 1065 B

< >

Current Worksheet: Boxplot 2 Poblaciones. MTW

Cl Horas

Graph variables: Y [measurement] vs X [category]

Graph Y ‘ bS

5

1 Horas Tipo

2 [ ]

3

Data display:

Ad

£

Item Display |¥| For each t‘ Group variable =

1 IQRange Box|Graph
2 Outlier S»3 Graph

seiest |

Help |

3
Edit Attributes...

Annotation B Frame B Regions H

QOptions... | 0K |

Cancel

David R. Gonzalez Barreto
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Output:

3= MINITAB - Untitled FEx
Eile Edit Manip Calc Stat Graph Edtor Window Help

= 8 |we o B B 8 g Slza dBEeEE]Er

Boxplot Horas * Tipo

Current Warksheet: EJEMPLOLT. MTW Migw  |12:58 P

David R. Gonzalez Barreto
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Diagrama de Dispersion

Los graficos estudiados hasta el momento nos ayudan a entender la distribucion de
una variable. Los diagramas de dispersion son Gtiles para estudiar la relacion entre
dos variables. Esta grafica presenta simplemente pares ordenados (xi , yi), con el
proposito de detectar alguna relacion entre las variables.

Ejemplo
F iisi
iun

Dispersion. MTW/

vinitab Worksheet

Estructura de datos:

% MINITAB - Untitled - [Dispersion.MTW *~ [Z][B][X)

@Eile Edit Manip Calc Stat Graph Editor  ‘Window Help
- F X
(e & &|m(el o E @EE E &
0B =| @3] E[*8] =]
+ C1 2 C3 c4 Ch e’
X .I y
1 0.99 90.01
2 1.02 89.05
3 1.15 91.43
4 1.29 93.74
5 1.46 96.73
6 1.36 94.45
7 0.87 87.59
8 1.23 Mnir
9 1.65 99.42
10 1.40 93.65 2
< >
Current Worksheet: Dispersion. MTW
Mandos:
<<Graph>> <<Plot>>
Inputs:

(], 2 Graph variables:
c2 v i
Graph Y l b H
1 v =
2 |
3 -l
Data display:
Item Display |v¥| For each ILI Group variables ‘i‘
1 Symbol Graph
2 i 1]
3 54}
Edit Attributes...
i t Annotation B Frame B Regions B
Help Options... 0K | Cancel ‘
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Output:

3% INITAB - Untitled FEXR
File Edt Manp Calc Stat Graph Edtor Window Help

=d 8| = -] B 2 8Ll cllal| gelsos]| 5w
i piot y = A=

Current Worksheet: EJEMPLOLE MTW Migw  1:02 P
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Prueba de Normalidad

En ocasiones se quiere determinar o corroborar si una muestra de interés proviene
de una poblacidn con cierta distribucion probabilistica. Para esto existen varias
pruebas tanto numéricas como graficas. Una de las pruebas mas mas utilizadas para
determinar si los datos provienen de una distribucion normal es la Kolmogorov-
Smirnov.

Ejemplo

Prueba de normalidad. MTW

Minitab Work

0 Mest
4 kR

7y}

Estructura de datos:

> MINITAB - Untitled - [Prueba de normalid... (= |[B]]
@Eile Edit Manip Calc Stat Graph  Editor Window Help

sla] &) s (2l | £ QEE = Al

0B = |®@21[ 8]
+ C1 c2 C3 Cc4 Cc5 A
Peso
118 655 |
118.763
126.228
120.6586
131.274
123.481
136.657
114.719
121.927
125465
< >
Current Worksheet: Prueba de normalidad, MTwW

W~ Nk W N |-

-
=

Mandos:
<<Stat>> <<Basic Statistics>> <<Normality Test>>
Inputs:

x)

Normality Test

C1l Peso Variable:

Reference probabilities:

Tests for Normality
" Anderson-Darling

" Ryan-Joiner [Similar to Shapiro-Yilk]

i+ Kolmogorov-Smirnov

Title: |

Help OK Cancel |

David R. Gonzalez Barreto i
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Output:

§ MINITAB - Untitled - [Mormal Prob Plot: Peso]

[#7] Fle Edit Manip Calc Stst Graph Editor Window Help E, .
=\ &l it = 6~ g R S - 3 == O T ] s
Normal Probability Plot

999 +
99
95 4
2 80
T 50
o
2 20+
05
01
001 +
108 118 128 138 143
Peso
Average: 126.828 Kalmogarow-Smiray Maormality Test
StDev: 744644 D+ 0.049 D- 0050 D 0.050
M: 100 Approximate P-value = 0,15
Current Worksheet: Pesos Féminas, MT'W View  |1:21 PM
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Prueba Pareada

Estas pruebas ocurren cuando se estudia la respuesta de una unidad experimental a
dos distintos tratamientos.

Ejemplo:

Prueba Pareada. MTW
i

VWoreesheet

Estructura de datos:

>% MINITAB - Untitled - [Prueba Pareada.MT... [= |[B)X]

@ File Edit Manip ©Calc Stat Graph  Editor  ‘Window Help
- |8 X
=W & s|@=le o | @EB = Al
0|8 |©| 2| =%
+ 1 c2 c3 4 cH o
IE!NO cache di
1 B9 7h 85
2 53 g3 -30
3 B1 g9 -2a
4 o4 77 -23
5 49 83 -34
6 50 g3 -33 v
< >
Current Worksheet: Prueba Pareada, MTW

Mandos:
<<Stat>> <<Basic Statistics>> <<Paired t>>
Inputs:

Paired t [Test and Confidence Interval) E|

First sample: Cache
Second sample: 'Ho cache'

Paired t evaluates the first sample
minus the second sample.

Options... |

Help (0] 4 Cancel |

David R. Gonzalez Barreto i
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Output:

=% MINITAB - Untitled
File Edit Manip Calc Stat Graph  Editor  window  Help

=

=] & - o @ [Tom E 1] als] Olelm | CBE(o]

B Session

# Worksheet was zaved on 9/10/1997 1Z:00:00 A
Results for: PAREADA.MTW
Paired T-Test and Cl: Cache, No ¢cache

Paired T for Cache - No cache

n Mean itDhev SE Mean
Cache ] 56.00 7.64 3.12
No cache ] g8l.67 5.01 2.04
Difference & -25.67 10.41 4.25

95% CI for mean difference: [(-36.53%9, -14.75)

T-Test of mean difference = 0 (vs not = 0): T-Value = -6.04 P-Value

Current Worksheet: PAREADS MTW

222 PM
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Prueba para promedio — Una poblacion

Regularmente, la calidad de un producto se mide por una variable cuantitativa x
definida en cierta poblacidon. Se conoce que esta variable estara sujeta a cierto nivel
de variacion aleatoria, por lo tanto, estudiar el comportamiento de éstay los
parametros que la describen resulta de vital importancia. El reclamo de que p > p0
es un ejemplo de una hipotesis estadistica que intenta describir o entender dicho
comportamiento.
Ejemplo
' ¥ Promedio 1 Poblacion. MTW

Minitab Worksheet

1K
LT

(]

Estructura de datos:

% MINITAB - Untitled - [Promedio 1 Poblacis... [= |[B][X]

@Eile Edit Manip Calc Skat Graph Editor  Window Help
- |5 x
=|d| 8 »|=0 | E| @EE & Al
0B | @55
+ C1 c2 c3 Cc4 c5 e
Onzas
1 162
2 12.30
3 11.10
4 10.80
5 11.64
6 12.54
7 12.01
8 10.47
9 11.02
10 1241 v
£ >
Current Worksheet: Promedio 1 Poblacian, MTW

Mandos:
<<Stat>> <<Basic Statistics>> <<1 Sample t>>
Inputs: Dos colas

1-Sample t (Test and Confidence Interval) g|
Variables:
Onzas
Test mean: |17 [required for test]
I:l Graphs... | Options... |
Help 0K Cancel |

David R. Gonzalez Barreto i
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Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor Window Help

S| 8| L |vlel o B [GHE E 1Al

B Session

| Sleld| 4l8E0S

[one-sample T: Onzas
Test of mu = 12 ¥s nu not = 12

Variable ) Mean StDhew SE Mean
Onzas 10 11.581 0.723 0.2z9

Variable 95.0% CI T I3
Onzas [ ll.064, 12.093) -1.83 0.100

Current Wiorkshest: MEAMLT, MTW Editable 2127 P

Inputs: Una cola

X]

1-Sample t (Test and Confidence Interval)

Yariables:
Onzas
Test mean: |12 [required for tesf]
|:| Graphs... | Options... ‘
Help 0Ok Cancel ‘

David R. Gonzalez Barreto i
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[[Options...]]

1-Sample t - Options

Confidence level: |95.0

Alternative: m =
Help 0K | Cancel

X

Output:

2% MINITAB - Untitled
Eile Edit Manip Calc Stat Graph  Editor  Window Help

== S

£ |ﬂ|ﬁ@||J 11|04l ©2lE| aB=®=

a7

Bl Session

One-Sample T: Onzas
Test of mu = 12 vs mu < 12

Variahle N Mean Gthewr GE Mean
Onzas 10 11.581 0.723 0.zz29

Variahle 95.0% Upper Bound T F
Onzas 12.000 -1.83 0.050

Current Worksheet: MEAMIT.MTW Editable

2130 PM
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Prueba para promedios — Dos poblaciones

Cuando el reclamo incluye dos comportamientos el objetivo del estudio podria ser el
de medir la diferencia entre los dos promedios (ul - u2 > A). De igual forma se
podrian hacer reclamos sobre el pardmetro de dispersion de la variable de interés.

Ejemplo

i

Estructura de datos:

1 KB

1 kD

Mandos:

Minitab Worksheet

F Promedios 2 Poblaciones. MTW
el (i

=% MINITAB - Untitled - [Promedios 2 Poblaci... [= |[8][X]
@ Elle Edit Manip Calc Stat Graph Editor  ‘Window Help

slal 8| sele| | = CEE & Al

Ed

18 sl K O] ] 61
+ ] 2 3 4 ch o~
Catalitico 1|Catalitico 2
1 91.40 8919
2 9415 80.95
3 9218 80.45
4 9539 93.21
5 91.79 97.19
6 89.07 97.04
7 9472 907
8 89.21 9275 3
< >
Current Worksheet: Promedios 2 Poblaciones, MTW
<<Stat>> <<Basic Statistics>> <<2 Sample t>>
Inputs: Presumiendo varianzas iguales
2-5ample t (Test and Confidence Interval)
" Samples in one column
—
E—
+ Samples in different columns
First: 'Catalitico 1
Second: 'Catalitico 2°
v #fissume equal variances
Graphs... | Options... ‘
Help OK | Cancel ‘

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
File Edit Manip Calc 3tat Graph Editor  Window Help

=(d| &

B Session

Two-Sample T-Test and Cl: Catalitico 1, Catalitico 2

Two-sauple T for Catalitico 1 vs Catalitico 2

n Mean Sthew 5E Mean
Cataliti & 92,26 2.39 0.54
Cataliti & 92.73 2,95 L.l

Difference = mu Catalitico 1 - mu Catalitico 2
Ezstimate for difference: -0.45
95% CI for difference: [-3.37, 2Z.42)

Both use Pooled StDev = 2.70

T-Test of difference = 0 {wvs not =): T-Value = -0.35 P-Value = 0.728 DF = 14

Current Worksheet: MEAMZT MTW Editable 2140 PM
Inputs: Presumiendo variazas diferentes
2-5ample t (Test and Confidence Interval) E|
" Samples in one column
—
E—
i+ Samples in different columns
First: 'Catalitico 1°
Second: 'Catalitico 2
[~ #issume equal variances
Graphs... | Options... ‘
Help OK Cancel ‘

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
File Edit Manip Calc 3tat

=d| 8|

Graph Editor Window  Help

8| o E| [GEE = t]]al

| Sl2le 4Eo

B Session

Two-Sample T-Test and CI: Catalitico 1, Catalitico 2

Two-sample T for Catalitico 1 ws Catalitico 2

i} HMean Sthev SE Mean
Cataliti & 92,26 Z.39 0.54
Cataliti & 92.73 Z2.98 1.1

Difference = mu Catalitico 1 - mu Catalitico Z

Ezstimate for difference: -0.43

95% CI for difference: (-3.39, 2.44)

T-Test of difference = 0 (wvs not =): T-Walue = -0.35 P-Walue = 0.729 IF

Current Worksheet: MEANZT.MT'W Editable

= 13

242 PM
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ANOVA

Las pruebas de hipotesis estudiadas son metodos que comparan dos tratamientos.
Sin embargo, muchos experimentos requieren comparaciones de méas de dos
tratamientos simultaneamente. El procedimiento apropiado para probar la igualdad
de varias medias o promedios se conoce como analisis de varianza o ANOVA.
Ejemplo:

Estructura de datos:

AMNOVA,MTW

Mintah vyorksneet

%% AINITAB - Untitled - [ANOVA.MTW =] =13

@ File Edit Manip Calc Stat Graph  Edtor  Window  Help
— | & %
=(d| 8| &[me| | T @OE = sl
QB = (@[22
+ Cc1 c2 C3 Cc4 [
% de ma(leraIEsfuerzol
1 5 7
2 al g
3 =3 15
4 5 1
3 5 2
6 8 10
7 10 12
8 10 17
9 10 13
10 10 18 2
< >
Current Workshest: AMOYA.MTW
Mandos:
<<Stat>> <<ANOVA>> <<One Way>>
Inputs:

One-way Analysis of Variance E|

Response: |[Esfuesrzo
Factor: '% de madera'

[~ Store residuals

-
Graphs...
Help 0OK Cancel |

David R. Gonzalez Barreto i
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Output:

2% MINITAB - Untitled
File Edit Manip Calc 3Stat Graph Editor window Help

=\ & : (e o B [TEE E t]aE Oe(e LB=(0)

B Session

One-way ANOVA: Esfuerzo versus % de madera

Analysisz of Wariance for Esfuerzo

dource DF bkl M3 F 3
% de mad 3 352,79 127.60 19.61 0.000
Error z0 130,17 6.51

Taotal Z3 51zZ.96

Individual 95% CIz For Mean
Based on Pooled 3tDew

Level i) Mean Sthev t t t t
5 ] 10,000 Z.82Z8 [—==*-—=]
10 ] 15,667 Z.805 T ——
15 [ 17.000 1.789 [———%——=]
20 [ 21,167 2.639 [ —
Pooled Sthev = z2.551 10.0 15.0 z0.0 z5.0
Current Worksheet: ANOWA, MTW Editable 2157 PM
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Estructura de datos:

Mandos:

Prueba después de ANOVA - LSD

5 JAINITAB - Untitled - [ANOVA.MTW ***] M[=1E3

@Eile Edit Manip Calc Stat Graph  Editor  ‘Window Help
= S
=(a 8| &[wle| | & GEE E #l
A& @[55
+ Cc1 C2 C3 c4 cH~
% de ma(leraIEsfuerzo!
1 5 7
2 5 g
3 g 15
4 8 1
5 a 9
6 5 10
7 10 12
8 10 17
9 10 13
10 10 18 .
4 ?
Current Worksheet: ANOYAMTW

<<Stat>> <<ANOVA>> <<One Way>>

Inputs:

One-way Analysis of Yariance

Response: |Esfuesrzo
Factor: "% de madera'

. Comparisons... ‘

[~ Store residuals
B

3

Graphs...
Help 0OK Cancel

David R. Gonzalez Barreto
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[[Comparisons...]]

Inputs:
One-way Multiple Comparisons fg|
[~ Tukey's, family error rate:
v Fisher's, individual error rate:: 5
[ Dunnett's, family error rate:
——
I Hsu's MCB, family error rate:
g
e~
Help OK Cancel
Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor Window Help

=@l 8| 1|=la o B [@EE B t[yals OlelH| €BE0s

B Session

Fisher's pairwise comparisons

Family error rate = 0,192
Individual error rate = 0.0500
Critical walue = Z.086
Intervals for (column lewel mean) - (row lewel mean)
5 10 15
10 -8.739
-Z.594
15 -10.07z2 -4, 406
-3.928 1.739
20 -14.239 -§.572 -7.239
L [
Current Waorkshest: ANOYAMTW Editable 3:04 PM
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Grafico de Control — X-Bar R

Ningun proceso puede ser perfectamente repetible, alguna variabilidad siempre
existira y ésta a su vez sera transmitida al producto. El objetivo es mantener el
proceso estable y predecible a través del tiempo, a esto le llamamos un proceso en
control. La herramienta que usamos para ‘monitorear’ la estabilidad del proceso es
el grafico de control.

Ejemplo

X-Bar RLMTW
Minitab Waorksheet
5 KB

Estructura de datos:

% MINITAB - Untitled - [X-Bar RMTW ==  [T][B][X)

@ File Edit Manip Calc 3tat Graph  Edtor  Window Help
=
Q| 8| &= | B GEE E A
A& @[55
+ C1 c2 C3 Cc4 C5 5
Ancho | Muestra
1 20 1
2 22 1
3 21 1
4 23 1
5 22 1
6 19 2
7 18 2
8 22 2
9 20 2
10 20 2 b
< >
Current Worksheet: x-Bar RLMTW
Mandos:
<<Stat>> <<Control Charts>> <<Xbar-R Chart>>
Inputs:
C1l Ancho Data are arranged as Tests... |
2 Huestra = Single column: [Ancho
Estimate...
Subgroup size: |
[use a constant or an ID column) Stamp...
" Subgroups across rows of: Options...
Historical mean: [optional]
Historical sigma: [optional]
_soes |
Help Estimate Parameters BY Groups in... | Cancel |
David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled

File Edit Manip Calc Stat Graph Edtor ‘Window Help
=W 8| (= o @ aEE B Olels aBBelE )
Xbar/R for Ancho =]
Xbar/R Chart for Ancho
23— UCL=22.85
§ 22 —
o0 oA A /\ /\ A /\
BAAVAL AT
A 19— LCL=18.83
18 T T T
Subgroup i} 5 10 15 20 25
g _I ] 1 1 1 1 1
@ ? ] A UCL=7 348
o
A
Dé 30« [ [ e R=348
. V vV VTV OV N
0 10 : LCL=0
Current Worksheet: EJEMPLOS2,MTW Wiew 3110 PM
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Grafico de Control — X-Bar S

X-Bar 5.MTW

Minitab Warksheet

Estructura de datos:

35 MINITAB - Untitled - [X-Bar S.MTW **¥] (=13

@Eﬂe Edit Manip Calc Stat Graph Editor ‘Window Help
=
== & & =) B @EE =
s lslillo) =]l helks]
4 C1 c2 c3 c4 c5 A
Ancho | Muestra
1 74.002 1
2 74,019 1
3 73.992 1
4 74.008 1
5 73.995 2
6 73.992 2
7 74.001 2
8 73.9858 3
9 74.024 3
10 74.021 3
11 74.005 3
12 74.002 3 3
£ >
Current Worksheet: X-Bar 5,MTW
Mandos:
<<Stat>> <<Control Charts>> <<Xbar-S Chart>>
Inputs:

C1 Ancho Data are arranged as Tests... |
cz Musstra =

 Single column: |Ancho
Estimate...

Subgroup size:

[use a constant or an ID column) Stamp...

Options...

I

" Subgroups across rows of:

Historical mean: [optional]
Historical sigma: [optional]

_ Seleat |

Help | Estimate Parameters BY Groups in... | Cancel |

David R. Gonzalez Barreto
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Output:

2= MINITAB - Untitled =3
File Edit Manip Calc Stat Graph Editor  Window Help

= 8 - we - B SEE 5 S28 4REo=]5]% "

Xbar/f$ for Ancho
Xbar/S Chart for Ancho
7402 —
= _,_‘ LTI 1 UclL=74.m
o740 —
% 7400 — At M A s /\ /\\./.\r"'/\\_ Mean=74.00
2 VN Ve
IS
& 73.98 — — LCL=73.99
=73.
73.88 B T T T T T
Subgroup 1] a 10 14 20 28
1 1 1 Il Il Il
z 0082 — — I T UCL=0 013459
o
i
@ —] T
- 'm v S=0.009327
=
o
i3}
000 — LCL=0
Current Warksheet: EJEMPLOSS, MT'W View  [3:14 PM
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Grafico de medidas individuales

Existen muchas situaciones donde el tamafio de muestra para monitorear el proceso
es 1 (n=1). Por ejemplo, la inspeccion es automatizada permitiendo que cada
unidad manufacturada sea analizada. o el ritmo de produccion es muy lento,
haciendo practicamente imposible o indeseable que tamafios de muestras mayores
de 1 (n > 1), puedan acumularse para ser analizadas.

das Individuales MTW

itab Waorksheat

Estructura de datos:

% MINITAB - Untitled - [Medidas Individuales.MT... = |[E][X]

@Eile Edit Manip Calc Stat Graph Editor Window Help - &
x
=6 S| &[we | @ CEE E Al
QB 2| @[55 %] |
+ [ c2 C3 4 C5 5
Viscosidad Viscosidad 1
1 3375 3378
2 3305 33.05
3 34.00 34.00
4 3381 3381
5 3345 3345
[3 3402 34.02
7 33 B8 3368
8 3327 3327
9 3349 3345
10 3320 3320 a3
<
Current Worksheet: Medidas Individuales. MTw Sl
Mandos:
<<Stat>> <<Control Charts>> <<|-MR>>
Inputs:
I-MR Chart l

Variable: |Viscosidad Tests...

Estimate...

Historical mean: [optional] Stamp...
. . . Ii A .
Historical sigma [optional] Options...

[BEoEr oK
Help Estimate Parameters BY Groups in... | Cancel ‘

David R. Gonzalez Barreto i
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Output:

2= MINITAB - Untitled
File Edit Manip Calc Stat Graph Edtor Window Help

=W & | B alfE B <= O[2(@] €%BloH]H( %

I/MR for Viscosidad

| and MR Chart for Viscosidad

B UCL=34.80
@
=
ja]
34
=
T ST - 2| Mean=33.52
= \./ * W \/\'/ :
=
= 33—
2
= LCL=32.24
32 T T T T
Subgroup a 5 10 15
1 1 1 1
— UCL=1.671
@
=]
=
= 10 —
[ '/\
=]
S 05 — T A R=0.4807
= \f-\_r_,/"
= \././
0.0 — LCL=0
Current Warkshest: EJEMPLOST, MTh View 3119 PM
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Grafico de control EWMA

El gréafico de control EWMA es una buena alternativa a los graficos tradicionales

Shewhart cuando nos interesa detectar desplazamiento smuy pequefios en el

proceso.
Ejemplo
EWMA.MTW

Minitab Workshee

LR
1KE
i)

Estructura de datos:

Mandos:

%= MINITAB - Untitled - [EWMA. MTW *~*] M=1E3
@Eile Edit Manip Calc Stat Graph Editor Window Help - &

d| g »[wlel | B CEE = ML

88l O] ] e

+ [ c2 Cc3 c4 5 6~

Peso
9.45
7.89
9.29
11.66
12.16
10.18
8.04
11.46
9.20

10.34 v
£ >
Current Worksheet: EWMA MTW =

W S A e R -

-
(=]

<<Stat>> <<Control Charts>> <<EWMA>>

Inputs:

C1 Peso

Weight for EWMA: |0 .1
Historical mean: [optional]

_ seleat |
Help

Historical sigma: [optional]

Data are arranged as Estimate... |
 Single column: |Pesc S Limit
imits...
Subgroup size: [1]

[use a constant or an ID column] Stamp...
" Subgroups across rows of: Options...

Annotation EI

Frame EI
Regions EI

Cancel

=T

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
File Edit Manip Calc Stat Graph Editor  Window Help

=@l & «[we o B QBB B[] S28 CREos

EWMA Chart: Peso

EWMA Chart for Peso

11 J—,_,_,r"'/ﬁ 275L=11.03
< f
S 10— A Mean=10.02
LIJ \J
g | L -2.75L=0.000
I I I I
0 10 20 a0
Sample Number
Current Worksheet: EJEMPLOSE. MTW Wiew 328 PM
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Analisis de Capacidad

Capacidad se define como la habilidad de un proceso para producir productos

dentro de las especificaciones establecidas. Un proceso se dice que es capaz

cuando la gran mayoria del producto confeccionado por el mismo esta dentro de
las especificaciones.

Estructura de datos:

Mandos:

r R-Capaddad, MTW

linitab Warksheet

2% MINITAB - Untitled - [X-Bar R-Capacidad-MTW ... [< |[E]]
@Eile Edit Manip Calc Stat Graph Editor  Window Help - &

|| 8| »|wle| o B CJEE E Ml )

08| 10/5]5 /%]

+ C1 c2 3 4 () Co

Ancho | Muestra
20
22
21
23
22
19
18
22
20
20

< 4

W =~ D W N -
| S N T N B A T N

-
=

Current Worksheet: ¥-Bar R-Capacidad, MT

<<Stat>> <<Quality Tools>> <<Capability Six Pack (Normal)>>

Inputs:

Capability Sixpack (Normal Distribution)

" Subgroups across rows of:

Lower spec: 16
Upper spec: 24

Historical sigma: [optional]
Help

Historical mean: [optional]

Data are arranged as Tests...
@ Single column: [Ancho
Estimate...
Subgroup size: |Muestra

[use a constant or an ID column] Options...

Cancel

David R. Gonzalez Barreto
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Output:

2% MINITAB - Untitled
Eile Edit Manip Cale Stat Graph Editor  Window Help

S| & B o B CEE B[ Sl2@ QBeos)E
Sixpack for, Ancho |Z||E|fg|
Process Capability Sixpack for Ancho

Hbar and B Chart Capahility Histogram

o — -
o] A Ao /\ y /\ S
2V oYY \/ \/ |

Mean

180 T 8 2 %
Satgr 0 5 |o Ia ::n :5
1 I I 1 Marmal Prab Plat
154 U L=7.320 L
® //X )
L] S04 .
= IATNA N N S NN R
€ 2 V ¥V VTV Y "
00— Lo L=0 - >
% 21 =
B Last 25 Subgroups Within Capability Plot
255 - StDeyv:  1.48830 Frocess Tolerance
. . ses & = . cpl 0.90 Within
T I ] . s s . UL I T Cpk 0.71
o I NN N] - [ - -8 [} Overall
% w3 : L : L N : : : - : : L ] : L ) - - - : : OVEI’a” — ==
> - e w - - - . - StDev: 1.78341 Specifications
150 | . . - - - FPp: 0.74a —_
- - FPpk: n0.549 ] 21
[ H o 5 & =
Subgroup Mumber
Current Worksheet: 5-Bar R, MTW Migw 4114 PM
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Repetibilidad y Reproducibilidad (R & R)

En cualquier proceso que envuelva medidas, es altamente probable que la
variabilidad observada sea resultado no sélo del producto, pero también del
instrumento de medir y la persona que lo mida. Para medir la precision de un
sistema de medidas se realiza un estudio de Repetibilidad y Reproducibilidad
Ejemplo

R &R.MTW

Iir Workshes

Estructura de datos:

3% MINITAB - Untitled -[R ... M=1E3

[ File Edt Manip Calc Stat Graph
Editor  Window Help — |5 X
=d 8 &= o B G|
A|B|=|®5| 8% =
+ 7 8 ] e
Medida |Operador| Pieza
1 21 1 1
2 24 1 2
3 20 1 3
4 27 1 4
5 19 1 5
6 23 1 5]
7 22 1 7
8 19 1 =]
9 24 1 =]
10 25 1 10
< >
Current Workshest: R & R.MTW
Mandos:
<<Stat>> <<Quality Tools>> <<Gage R&R Study (Crossed)>>
Inputs:
Gage RER Study (Crossed) X
Part numbers: |Pieza ‘

Gage Info...

Operators: ] d .
e JOperador Options...

Measurement data: |Hedida

Method of Analysis

[ seea ] ° R
0K
Help Cancel
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Output:

2% MINITAB - Untitled
File Edt Manip Calc Stak Graph Editor ‘Window Help

== 8 | E aBE B[ s Sl2ldl LBEe:

Gage R&R for Medida

Gage name:
. Date of study:
Gage R&R (ANCWA) for Medida Reported by:
Toleranca:
hhisc
Components ofYariation B Pieza
10— .
- SContbeton o -
?’ = = T
5 / 23—
2 @ /
¢ 7
w -
) . W
Gage RGR Repeat Repred  Parte-Part Pieza
R Chart by Operadaor
5 f - E ucL-313 =y - H
g 3 - . i
o o, | 25— H
]
= F=1.05 1
£ o — 3
L LCL=0 !
Operadar 1 2 3
har Chart by Operador Operador*Pieza Interaction
: Operador
- @™ — ’ ® .t
: " = 2
E 3 — UCL=2455 EEEE 3
o Meay=223 4 -
E o | Lo 1-2023 < g | 'y
uwr
Pieza 123036768000 2EIHEIGN BRES
Current Waorkshest: R 8 RLMTh Yiew 3133 PM

2% MINITAB - Untitled - [Session]

(Ef File Edit Manip Calc Stat Graph Editor Window Help
S| 8| 4|z o CEBE & t1as] SlzlE
A
Gage R&R =
(Contribution
Source VarComp (of VarComp)
Total Gage RsR 0.594 §.02
Repeatability 0.8583 7.92
Reproducibility 0.011 0.10
Operador 0.011 0.10
Part-To-Part 10.251 91.95
Total Wariation 11.145 100.00
StdDew Study Var %5tudy Var D
Source (5D} [5.15%3D)  (%3V)
Total Gage R&R 0.94541 4. 5658 Z8.32
Repeatability 0.93977 4.5398 Z8.15
Reproducibility 0.10310 0.5310 3.09
Operador 0.10310 0.5310 3.09
Part-To-Part 3.20176 16,4891 95.91
Total Variation 3.33842 17.192%9 100.00
Number of Distinct Categories = 5
b
2m) >
Current Workshest: R & R.MTW Editable 3135 PM
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