Chapter 1, Worksheet, Data Management, and the Calculator

4 1 Cc2 c3 C4 C5 Ce Ccr ca8

Pulsel | Pulse2 Ran Smokes Sex Height | Weight | Activity
1 B4 88 1 2 1 66.00 140 2
2 b 70 1 2 1 72.00 145 2
3 62 76 1 1 1 7350 160 3
4 66 7g 1 1 1 73.00 190 1
5 64 80 1 2 1 69.00 155 2
6 74 g4 1 2 1 73.00 165 1
T 84 84 1 2 1 72.00 150 3
8 68 72 1 2 1 74.00 190 2
9 62 74 1 2 1 72.00 195 2
10 76 118 1 2 1 71.00 138 2
Ll 90 94 1 1 1 74.00 160 1

oo T ==
Look in: I | Example j = EF Ed~
J_-;} Mame : Date modified Type
Places ﬂj Pulse workbook.xlsx 16,/04/2013 19:35 Microsoft

UL}

File name: IF‘uIse workchook xdme

Files of type: | Excel ("xs; *xdsd)

@ | Look in Minitab Sample Data folder

Descripkion. .. Options. .. Preview... | - Merge oy Open
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Open Worksheet - Preview - PULSE WDRKB(!]KJ{E_
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Study on Pulse r

Text  v|

Subject 1
Pulsel 64
Pulse2 83
Ran 1
Smokes 2

Sex

Hieinht

Help |

N
I:Iﬂﬂﬂﬂ*hﬂ-hww

Subject 2
58

Subject 3
62
78

[¥ Digplay data rows only

-

L
Cpen Worksheet - Options |
'. able Mames Field Definitian
" Mone ™ Automatic " Free Format
¥ sSingle character separator
 Tab Comma  Semicalon

f* Automatic

™ Use row: I
Mumber of data rows: I

[ Ignore blank data rows

Decimal Separator

% Period 0 Comma

Help |

 Space © Period € Mone

€ Cuskam: I_

Text Delimiter

¥ Double quate  © Single quote

= Mone ' Custom: I
Convert Missing From Tao
Text Variable I I
Mumeric or DateTime I I*
Variable
QK | Cancel |
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State Democrats Republicans | Independents
1 | Alabama 0 2 0
2 | Alaska 0 2 0
3 | Arizona 0 2 0
4 | Arkansas 2 0 0
5 | California 2 0 0
6 | Colorado 1 1 0
7 | Connecticut 2 0 0
8 | Delaware 2 0 0
9 | Florida 1 1 0
10 | Georgia 0 2 0
11 | Hawaii 2 0 0
12 |Idaho 0 2 0
13 |llinois 2 0 0

| I
e

1 State Stack the following columns:

2 Democrats Democrate-Independents|
C3 Republicans
C4 Independents

Store stacked data in:
% Mew worksheet

Mame: | (Optional)

= Column of current worksheet: I
Store subscripks in: I (optional)

[¥ Use variable names in subscript column

Select |
Help |
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C1-T

Subscripts

Democrats
Democrats
Demaocrats
Democrats
Democrats
Democrats
Demaocrats
Democrats
Democrats
Demaocrats
Democrats
Democrats

C2
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Stack Blocks of Columns

C1
C2
C3
C4

1
2
3
4
3
b
T
2

Stack two or more blocks of columns on top of each other:

State
Democrats | Democrats State
Republicans
Independents | Republicans State

| Independents State

|

1T Cc2 C3-T

Subscripts [ IR
Democrats 0 Alabama
Democrats 0 Alaska
Democrats 0 Arizona
Democrats 2 Arkansas
Democrats 2 California
Democrats 1| Colorado
Democrats 2 Connecticut
Mamnrrate 2 Nelawara




+ c1-T c2 c3 c4 Ch Cce Cr
Subject 1| Subject 2| Subject 3| Subject 4| Subject 5| Subject b | !
1 Pulse? B4 Y 62.0 1) B4 74
2 | Pulse2 a8 70 76.0 78 a0 84
3 |Ran 1 1 1.0 1 1 1
4 | Smokes 2 2 1.0 1 2 2
5 |Sex 1 1 1.0 1 1 1
6 |Height 66 2 735 73 69 73
T | Weight 140 145 160.0 180 165 164
8 | Actwity 2 2 30 1 2 1
Transpose Columns | 8 |
Transpose the following columns:
"‘Subject 1'-'Subject 22 -
Store transpose:
% In new worksheet
Mame: | {Cptional)
™ After last column in use
Create variable names using column: I ci (Optional)
Select |
Help | 0K | Cancel




4 Cc1-T Cc2-T C3 Cc4 C5 Cco
Year Month | T Max (C)| T Min (C)| AirFrost (Days) Rain (mm)
1 1853 1 a4 27 4 2.8
2 | 1853 2 3.2 -1.8 19 283
3 1853 3 77 -0.6 20 259
4 | 1853 4 126 45 0 601
5 | 1853 E 16.8 6.1 0 585
6 | 1853 B 20.1 10.7 0 a2.0
7 1853 [ 21.2 12.2 0 a6.2
& 1853 8 202 10.8 0 72.3
9 1853 9 173 8.4 0 51.3
10 | 1853 10 139 74 0 102.3
11 | 1853 1 a.7 2.3 10 49 6
12 | 1853 12 aT -1.3 19 107
13 | 1654 1 6.7 1.5 1 545
14 | 1854 2 a.0 0.6 12 226
15 | 15654 3 1.2 2.2 8 10.6
Subset Waorksheet | 22 |
—Mame of the Mew Waorksheet
Mame: ITemperah..lre for 2000 onwards
— Indude or Exclude
i* Specify which rows to indude
i~ Specify which rows to exdude
—Spedfy Which Rows to Incude
{* Rows thatmatch  Condition... |
™ Brushed rows
i Row numbers:
Help QK Cancel




- T ————————
subse wﬂﬁﬁ*fw_

Condition:
Mnmh "Year' == 2000 &
CS T Max (C)
C4  TMin(C)
C5  AirFrost (Days) =
C6&  Rain (mm) Functions:
E; Sun (Hours) ilililil:l—l |.|5.J| functions LI
ﬂﬁﬁﬁ{ﬂ_é Eiﬁ:l;te value Iil
=== ¥
N O T O N e
:I ar Arctangent i
Select | ﬂ ot —ISEIE':':
Cancel I

Help | | = I

Date

05/01/2000
106/01/2000
07/01/2000
08/01/2000
09/01/2000
10/01/2000
11/01/2000
12/01/2000
01/01/2001



- R
Extract from Datejm u

Extract from dateftime calumn: | Date
Store text colurnn in: I Marth
Spedify at least one compaonent to extract from date/time
[ Day of week [~ Hour
[T Day of month [T Minute
[ Week [T Second
[+ Month [T Tenths
[ Quarter [T Hundredths
[T Year [T Thousandths
{* Four Digit
= Two Digik

Select |
Help | (] 4 Cancel

Cé CcT

Rain (mm) Sun (Hours)
67.7 189.8
194 164 6
285 161.2
58.3 2094
87 2 1261
119.5 83.9
99.1 69.2
99.8 51.9
A7 4 83.3

68.6 85.0




C1  Year Store result in variable: I 1{hrs)Rain(mm)’

C2  Month .

€3 TMax(C) =rEL LT

C4 TMin {C) 'Sun {Hours)'/Rain {mm)' -
C5  AirFrost (Days)

Ca  Rain {mm)

C7 5un (Hours) -

3 Functions:

Cl rs)/Rain(] ilililll:lﬁl I"!"” functions j

4|5|E| —|ﬂ:|:=-||.l?.b_s_5:luteualue -

c10

Rain/5un

0.72021
0.59160
1.61597
1.87447

Pulse1 | Pulse2 Ran Smokes Sex Height | Weight | Activity

64 88 1 2 1 66.00 140 2
58 70 1 2 1 72.00 145 2
62 [ 1 1 1 73.50 160 3
66 78 1 1 1 73.00 190 1
64 a0 1 2 1 69.00 155 2

1 2 1 1

74 a4 73.00 165




Cdcu .
C1 Pulsel Store resultin variable: I

C2 Pulsez

Select

€3 Ran Ei=s i
C4  Smokes IF(Smokes' = 1, "Smokes”, "™Mon-Smaoker”) -
C5  Sex
C6  Height
C7  ‘Weight i
€8 Actvity Functions:
ililil ll;lil IA]I functions ;I
llilil _Iilil Abs_nlute value o~
23] = E
o - |n] 4] _and | [arccosine
ﬂ or Arctangent e
0

=
(=]
+

Select |

[ Assign as a formula

Help [ ok | cancel |

,
e )

Code data from columns: 1
| Activity

Store coded data in columns:

| Activity

Criginal values (eq, 1:4 13): Mew:

f1 | slight

I 2 I Moderate

|3 | Highl

| |

| |
Select | I I
| |
| |

Help OK I Cancel




Criginal values (eg, 1:4 12): Mew:

I 0:30 I Low

| 30:60 | Medium

| 60: 1000000 | Highl

I I
Volunteer

Joan Sherrif
Micholas Kouiden
Robert thompson
katie mclane
Sarah roberts

Expression:

PROPER(T248

Expression:

PF‘.DPEF‘.{WDRDwnrd_num,[delimiters]}}

Expression:

PROPER(WORD(Volunteer' [2))



Volunteer Surname
Joan Shemf Sherrif
Micholas Kouiden Kouiden
Robert thompson | Thompson
katie mclane Mclane
Sarah roberts Roberts



Chapter 2, Tables and Graphs

Select item drop down Edit button Add item drop down

T

" /'

\- '+ v 2|

<None>

Y Scale

X Axis Label

Y Axis Label

Title: Distribution Plot

Continuous Fit

Subtitle: Normal, Mean=0, 5tDev=1

| Tally Individual Variables

C1 Department
C2  Gender
C3 GPA

Variables:

Gender

Display
v Counts

v Percents
[T cumulative counts

[T cumulative percents

[ Store results

Cancel




Tally for Discrete Variables: Gender

Fender Count Percent

26 52.00
24 45.00
a0

" .
Table of Descriptive Statistics

C2 Gender
C3 GPA

Help |

C1 Department Categorical variables:

For rows: I Department
For columns: | Gender|
For layers: |

Frequencies are in: I {optional)

Display summaries for

Categorical Variables. ..

Associated Variables. ..

Seleck |

Options... |
QK I Cancel |

Tabulated statistics: Department, Gender

Bows: Department Columns: Gender

F M RAll
Economics 2.833 3.070 2.928
15 10 25
Stats 3.027 2.793F 2.8%9%8
11 14 25
k1l 2.915 2,808 2,912
26 24 50
Cell Contents: GPA : Mean

Count



Pareto Chart of Defect

500 -
- 100
400 -|
- 80
300 |
g - 60
c
=1
(o}
V)
200 - 40
100 | - 20
0- -0
Defect Missing button Stitching errors Loose thread Hemming errors Fabric flaws Misaligned fabric
Count 217 112 67 43 23 18
Percent 45.2 233 14.0 9.0 4.8 338
Cum % 45.2 68.5 825 91.5 96.3 100.0

Bar Chart - Counts of unique values, Stack

[

Cl Pulsel Categorical variables (2-4, outermost first):
C2 Pulse2
c: Ra Sex Smokes| A
C4  Smokes
C5 Sex
Cd  Height
C7  Weight il
C8  Actvity
[V Stack categories of last categorical variable
Chart Options. .. Scale. .. Labels...
Select | Data View,.. Multiple Graphs... Data Options...
Help | oK Cancel

—

Percent



Chart of Sex, Smokes

60 -

50-

40

30-

Count

20-

10-

Sex

Smokes
2
1

-

Edit Bar Chart Options [

—Order Main X Groups By ———— tack
* Default ¥ Stack innermeost groups
" Increasing Y Show First Group At
" Decreasing Y " Top of stack

{* Bottom of stack

—Percent and Accumulate
[w Show Y as Percent
[T Accumulate Y across X

Take Percent and/or Accumulate

™ Acrose all categories
{* Within categories at level 1 {outermost);

Help oK Cancel




Data

Pulse2

Chart of Mean( Pulsel, Pulse2)
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Ran 1 2

Scatterplot of Pulse2 vs Pulsel
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Scatterplot of Pulse2 vs Pulsel
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Interval Plot of Length
600.75

95% CI for the Mean

600.50

600.25

Length

600.00

599.75

599.50

A

Supplier
Individual standard deviations were used to calculate the intervals.

Attributes I Groups Options

Type of Interval
" Standard error

(¢ Confidence interval:

Level: l 95 [~ Bonferroni

Side: Itwo -sided

iz}

I” Pool error across groups



Rows: IZ_ﬂ Columns: IZ_ﬂ Probability Plot of Suppl Boscplot of T Min (CJ. T Max (C}
Y . Hrumis
- . W
ikl i i M + i
EhartoFMealn{Pulsel, Pulse2 ) LI : :"‘ x . ; + + + -
Scatterplot of Pulse2 vs Pulsel . ¥ i *
RS : r NEEE
< B Eow + LI
Help | Finish I Cancel I £ o8
= Boxplot of T Min (C), T Max (C)
i
ATA T
Time | Axes and Ticks I Gridlines I Reference lines I
C1  Year Time Scale
C2 Manth r
€3 TMax (C) LS
C4  TMin (C) " Calendar
C5  AirFrost (Days) ™ Clodk
€&  Rain {mm) -
C7  Sun (Hours) ' 5tamp
C8 : .
% Date Stamp columns {1-3, innermost first):
©10  Sunfhrs)/Rain{mm) Month Year| -
C11 rainfsun

Help

K. Cancel




Cl1  ‘Year Condition:
€2 Month Year >= 2000) A
C3  TMax (C)
C4  TMin(C)
C5  AirFrost (Days) -
Ca  Rain {mm) —
C7  5un (Hours) Functions:
ca ?l Bl 9| +| =|<:=||"'-“ﬁiﬂfﬁﬂﬂ5 I
8 Date
[ [ i
P _ETT.rls_]fRaln{mm} 4 | 5 | 6 | - | < | = | | Absolute Value all
Time Series Plot of T Max (C), Sun (Hours)
7 Variable
—o— T Max (O
— - Sun (Hours)
©
®
(o)

Month

1 4 8 12 4 8 12 4 8 12 4
Year 2000 2001 2002 2003 2005 2006 2007 2009 2010 2011 2013

Scale | Show  Secondary |Transﬁarm I Attributes I Labels I Font I Alignment

Variable | Scale |
1 | TMax(C) Primary -
2 | Sun (Hours) Secondary -




Chapter 3, Basic Statistical Tools

Stat

| Basic Statistics r
Begression 2
ANOVA k
DOE 3
Control Charts »
Quality Tools k
Reliability/Survival [
Multivariate r
Time Series »
Tables k
Meonparametrics [
Equivalence Tests k

Power and Sample Size ¥

AL L

Tk
I[H

E
]

AL

=
=

}

-

i Ll =

Display Descriptive Statistics...
Store Descriptive Statistics...
Graphical Summary...

1-Sample Z...
1-Samplet.
2-Samplet.
Paired t...

1 Proportion...
2 Proportions...
1-Sample Poisson Rate...

2-5ample Pojsson Rate...

1 Variance...

2 Variances...

Correlation...

Covariance...

Mormality Test...
Cutlier Test...

Goodness-of-Fit Test for Poisson..,




Summary Report for Rain (mm)

Anderson-Darling Mormality Test

A-Squared 18.20
P-Value <0.005
Mean 54.743
StDev 31441
Variance 088.521

Skewness 0.757477
Kurtosis 0.361225

N 1926
Minimum 0.500
1st Quartile 31.275
Median 49,750

3rd Quartile 74.825
Maximum 192.900

95% Confidence Interval for Mean

180 53.338 56.148

95% Confidence Interval for Median
48.000 51.350

R MR R * 95% Confidence Interval for StDev
30.478 32.466

95% Confidence Intervals

Mean - f - |

Median | f




C1-T C2-T C3 C4

Year Quarter | GDP % growth | GDP - seasonally adjusted
2009 Q2 -0.2 349261
2009 Q3 0.4 350643
2009 Q4 04 35201
2010 Ql 06 354177
2010 Q2 07 356701
2010 Q3 06 356885
2010 Q4 0.4 357324
2011 (ol 0.5 359114
2011 Q2 01 359405
2011 Q3 06 361599
2011 Q4 0.1 361130
2012 Q1 -01 360880
2012 Q2 0.4 359538
2012 Q3 09 362914
2012 Q4 -0.3 361846
2013 a 0.3 362932
1 Year Store result in variable: | F¥aare e
C2  Quarter Expression:
C3 GDP % growth =
C4 GDP -seasonall | 100%(1-Jag(c4, 1)/c4))
C5 Shwchange
C3 GDP % growth One or more samples, each in a column ;I
C4  GDP -seasonally &
C5  %echange 'schange| &

-

¥ perform hypothesis test

Hypothesized mean: I ]




Spedfy values for any two of the following:

Sample sizes: | 15

Differences: |

Power values: | 0.80.9

Standard deviation: 0.43

c1T c2T C3 C4

Year Quarter | GDP % growth GDP - seasonally adjusted
2009 Q2 -0.2 349261
2009 Q3 0.4 350643
2009 Q4 0.4 352091
2010 Q1 0.6 384177
2010 Q2 0.7 356701
2010 Q3 0.6 358885
2010 Q4 -0.4 357324
2011 Q1 0.5 359114
2011 Q2 0.1 359405
2011 Q3 0.6 361599
2011 Q4 -01 361130
2012 Qi -0.1 360880
2012 Q2 -0.4 359538
2012 Q3 0.9 362914
2012 Q4 -0.3 361846
2013 Q1 0.3 362932

Spedfy values for any two of the following:

Sample sizes: |
Differences: | 123
Power values: | 8.9

Standard deviation: I 1




Difference

La La kI R3O

The sample

Density

0.4

0.3

0.2

0.1

0.0

Sample Target

Size Power LActual Power

17 0.8

23 0.9 0
L 0.8 0
7 0.9 0
4 0.8 ]
4 0.9 ]

3ize iz for each group.

Distribution Plot

a.
.912498
.876418
. 928070
938936
938936

207037

T. df=14

0.025

0.025

-2.145

S o

2.145




Code data from columns:

I Smokes

Store coded data in columns:

|5rnnkes

Original values (eg, 1:4 12): Mew:

|1 ISm-::kEs

I 2 | Does not Smaoke
Sex X H Sample p
1 37 57 0.6849123
2 27 35 0.771423

Difference = p (1)
Eatimate for difference:
95% CI for difference:
Test for difference =

- p (2}

-0.12230&
{(-0.308592, 0.0639809)
0 (vs not =0): Z = -1

.29

P-Value = 0.1958

Enter your own sample names or use the defaults, Type in the data for the two samples.

Sample Name | Total Number Tested Mumber of Defectives
After 150 6
Before 200 21
Test setup

What do you want to determine?
" Is the = defective of After greater than the % defective of Before?

+ 1s the % defective of After less than the % defective of Before?!

" Is the % defective of After different from the % defective of Before?




Enlisted Service Gender
392392 Army Male
234002 | Nawy Male
167164 Marine Corps Male
206734 Air Force Male
29374 Coast Guard Male
59672  Army Female
41294 | Navy Female
11049 Marine Corps Female
51361 Air Force Female

3854 Coast Guard Female



Chapter 4, Using Analysis of Variance

Stat

Basic Statistics 3
Regression 3

| ANOVA | Be
DOE =S
Control Charts 3 A%
Quality Tools 3
Reliability/Survival HEE
Multivariate Fl g
Tirme Series 3 .
Tables » o*
Monparametrics F iﬁ
Equivalence Tests 3 b
Power and Sample Size |E

One-Way...

Analysis of Means...
Balanced AMOVA...
General Linear Model

Fully Mested ANOVA...

General MARNOVA,.,

Test for Equal Yariances...

Interval Plot...
Main Effects Plot...

Interaction Plot...

IREﬂ]rmeda‘Iaa‘ehasepa’atecﬂkm for each factor level

=]




Mumber of levels: I 12

Specify values for any two of the following:
Sample sizes: | |

Walues of the maximum
difference between means: I 123

Power values: I 8.9

Standard deviation: I 1

Options. .. Graph...

Help oK Cancel

Choose a Hypothesis Test

What is your objective?
e | o

Compare one sample Compare two samples Compare more than
with a target with each other two samples
Help Me Choose | | Help Me Choose | | Help Me Choose
PERFORM A TEST PERFORM A TEST PERFORM A TEST
ho—c 1-Sample t Eo—c 2-5amplet Eo—c One-Way ANOVA
—a— a'_’_'
O e 1-Sample Standard Deviati P Pairedt Z  Standard Deviations Test
—g— dmple standar Eviation alre I—O—lm andar Eviations | e
ls3
ngo—c 1-5ample % Defective —e—  2-5ample Standard Deviation |}—]o—c Chi-Square % Defective
—a— GH_.
EEI Chi-Square Goodness-of-Fit »l—]o—c 2-5ample % Defective m Chi-Square Test for Association
—

“ Chi-Square Test for Association




Stack the following columns:

Jan Jan-Dec s
Feb
Mar
Apr
May

'1:j|n Store stacked data in:

Aug * Mew worksheet

;;Ectp Mame: |S13::ked Data (Optional)
Mow
Dec

™ Column of current worksheet: I

Stare subscripks ins (Opkional)

[+ Use variable names in subscript column

C1 MNOISE Responses: I MNOISE
C2 SIFE

C3 TYPE Model:

C4  SIDE

SIZE| TYPE| SIDE

Appraiser Batch1 @ Batch2 | Batchl @ Batchd

A 7.75 7.25 8.75 7.50
A 7.50 725 8.50 7.50
B 8.00 7.50 8.00 6.75
B 7.50 6.75 8.25 7.00
C T7.25 7.00 8.50 7.25
C 7.00 7.50 8.25 7.00
D 7.50 6.25 8.00 6.75
D 7.75 6.50 8.50 7.00




Stack two or more blodks of columns on top of each other:

I Batch1 Appraiser

I Batch2 Appraiser

I Batch3 Appraiser

I Batch4 Appraiser

Store stacked data in:
i+ Mew worksheet

Name: | Stacked results| (Optional)
o N ) IR U TR O I T
Mesting:
Factor/Covariate Mested in specified factors
Batch
Appraiser
Factor type:
Factor | Type |
Batch Random j
Appraiser Random j




Factors and covariates:

ppraiser

Add terms using selected factors, covariates, and model terms:

Terms in the model:

Interactions through order:

2

B

Cross factors, covariates, and terms in the maodel

pefatt | X | 4| ¢

Add |

Add

Batch
L
F = MSbaIch /MSBatch*Appmiser
C1  make Responses:
C2  Model - .
3 ciD Chest decel
C4  carlD & Year
C5 HeadIC
C&  Chest decel
€7 Lleg =
C8 FRleg 'D/F' Protection Doors Size
Cg  Dp
C10  Protection
C11 Doors
C12  Year
C13 Wt
Ci4 Size Covariates:
Random,Mest... Model. .. Options. .. Coding...
Select Stepwise, ., Graphs... Results, .. Storage...




Factors and covariates:

ID,IIFII
Protection

Doors

——
Size

Terms in the model:

Add terms using selected factors, covariates, and model terms:

Interactions through order:

Cross factors, covariates, and terms in the model

2

-l Add |

Add

pefatt | X | ¥ | 4

‘P *Protection

‘0P *Doars
'DfP'*5ize
Protection®*Doors
Protection*Size
Doors *5ize

Enalysis of Variance

[
¥z

Source
D/P
Protection
Doors
Size
D/P*Protection
D/P*Doors

Gl = o o e

Doors*Size 5
Error 243
Lack-of-Fit 35
Pure Error 213
Total 274

Bdj 53
458.1 458.04
538.3 134.57
659.6 659.40
3243.9 g48.79
96.46 24.15
130.2 130.15

203.0 40.40
14818.2 59.75
2234.8 63.85
12583.6 59.08

22757.9

2dj M5 F-Value

7.67
2.25
11.04
10.84
0.4a0
2.18

0.488

1.08

P-Value
0.00&
0.064
0.001
0.000
0.80&
0.141

0.639

0.358



Anaelysis of Variance

Jource DF REdj 55 Adj M5 F-Value P-Value
D/ 1 2487.4 2487.37 41.94 0.000
Doora 1 851.0 851.00 14.35 0.000
Size 5 3800.4 T20.11 12.14 0.000
Error 2a7 15836.9 53,31
Lack-of-Fit o4 3253.3 60.25 1.02 0.447
Pure Error 213 12583.6 59.08
Total 274 Z22757.19
Residual Plots for Chest decel
Normal Probability Plot Versus Fits
99.9 i
! L 40 .
B :
90 R ;
%507 £ ’..:'-:. s *
5 - i g -, @
10 3 YO [ | L LA
et w i D i . i} b | R
1_ : 312 Peugeot 5055 17 - . ' . ’.- ' ' !
0.1 . - y . - T -
-20 0 20 45 50 55 60
Residual Fitted Value
Histogram Versus Order
40 |
30
“? § 20
qé_ 20 2
@ -

10 |

75 00 75 150 225 300 375 1 50 100 150 200 250 300 350
Residual Observation Order



Analysis of Variance

Source DF R4y 53 A4y M5 F-Value P-Value
Pay 1 6.8872 @©.8E733 24.0%9 0.00a0
Begion 2 3.01l62 0.37702 1.32 0.269
Pay*BEegion B i :

Error 33 9.435¢ 0.28593
Lack-ocf-Fit 31 9.2775 0.29327 3.79 0.230
Pure Error 2 0.1581 0.07303

Total 50 55.8447

Response: Spend -

¥ Indude covariates in prediction

IEnter individual values ;I
>
Pay Region | -
30 MA ju
H
H
H
-l
C1 Words Responses:
C2  Sentences o g
3+ Syllabl
€3 3+5yllables vlables
C4 Magazine
C5  Group
Factors:

Group Magazine




Judge | Winel

Wine2 | Wine3 | Glass Type

OO O O0Dmom > = =

23
20

25
23

20
23
23

Select |

18 26 1
16 23 2
19 25 1
22 28 1
19 25 2
19 25 2
17 23 2
19 25 1
19 27 2

Stack two or more blocks of columns on top of each other:

I Wine 1 Judge 'Glass Type'

I Wine2 Judge 'Glass Type'

I Wine3 Judge 'Glass Type'

Store stacked data in:
i+ Mew worksheet

Mame: | (Optional)
" Columns of current worksheet:
Store subscripks in: (Opkional)

[T Use variable names in subscript column



Terms in the model:

pefatt | X | & | #

Wine

Judge

'Glass Type'
Wine*ludge
Wine*Glass Type'

Judge *Glass Type

Distribution | Shaded Area |

Distribution:

F______ K

Mumerator df:

I 3
Denominator df: I 33

Distribution Shaded Area

Define Shaded Area By
i* Probability
" ¥ Value
Right Tail Left Tail Both Tails Middle
" Ry B P Pz

Probability:

IU.UE




" Probability density

" Cumulative probability
Moncentrality parameter: I 0.0

I Inverse cumulative probability:
Moncentrality parameter: | 0.0

Mumerator degrees of freedom:

I a
Denominator degrees of freedom; I 73

" Input column: I
Optional storage: I

¢ Input constant: 0.95
Select |
Optional storage: I

Help | oK Cancel




Chapter 5, Regression and Modeling the Relationship between Xand Y

Stat

Basic Statistics »
| Begression Pl I_i' Eitted Line Plot...

AMNOVA » | BRegression F| Z Eit Regression Model...
DOE » K Monlingar Regression... F_}]"w Best Subsets...
Control Chart 3
sl e s Stability Study b L% Predict.

lity Tool 2
Quality Tools E Orth IR i == Factorial Plots...
Reliability/Survival ~ » | & thogonal Regression... B Contourplot

Contour Plot..,

Multivariate Y| %R Partial Least Squares.. % Surface Plot
Time Series H N
Tab = |_£ Binary Fitted Line Plot... =" Qverlaid Contour Plot...
ables b
- _ Binary Logistic Regression L Response Optirnizer..,
Monparametrics » ] o ]

) |:1£ Ordinal Logistic Regression...
Equivalence Tests b ] o ]

] Eﬁ; Morminal Logistic Regression...
Power and Sample Size ¥
Poisson Regression r




Choose a Regression Analysis

Murnber
——  One Xvariable — of X —  TwotofiveX ——
variables variables

Ii Objective —‘

Fit model only Fit model and
optimize response

Y

Simple Multiple Optimize
Regression Regression Response
L e = LA e
2% o !’i’f:agt \ﬂ!i
more.. more. ITIOTE..
Close
Coefficients
Term Coef 5E Coef T-Walue P-Value WVIF
Constant 1&.&0 1.08 15.40 0.00a0
BodyWt -0.00180 0.0014& -1.0%9 0.280 12.93
BrainWt 0.00232 0.00161 1.44 0.158 1&.70
Life3pan -0.0398 0.0354 -1.13 0.266 2.80
Festation -0.01647 0.00&621 -2.685 0.011 4,84
Predation 2.393 0.971 2.44 0.0l 12.%90
Exposure 0.633 0.5549 1.13 0.263 4,80

Danger -4.51 1.159 -3.80 0.000 17.71



Versus Fits

Residual
N o N W
u o L o
Py
Y

v
o

Fitted Value

C1 Spedes Store result in variable: I Ln{Sleep)

C2 BodyWt £ _—
€3 BrainWt ¥pression:

C4  MonDreaming LN(Total5leep’) -

C5  Dreaming
C7 LifeSpan B
C3 Gestation

C9 Predation
C10 Exposure ?l 8 |

C1l1 Danger

Functions:

Il
_I nd Met Warkdays

Mormal scores

or Mow

:I
Select | ﬂl Mot | Select I

LM{number)

[V Assign as a formula

Help | Ok I Cancel I

16



c2
C3
Co
C7
C3
C9

BodyWt
BrainWt
Totalsleep
LifeSpan
Gestation
Predation

C10 Exposure
C11 Danger
Ci2  Ln(Sleep)

Seleck |

Help |

Response: I ‘Ln{Sleep)’

Free predictors;

BodyWt BrainWt LifeSpan Gestation Predation =«
Exposure Danger|

Predictors in all models:

Options. .. QK Cancel

Analysis of Variance

Jource

Regression
Featation
Predation
Danger

Errnr

Lack-ocf-Fit 49
Pure Error

Total

Model Summary

0.29531%8

5

DF Adj 353 Adj M3 F-Value P-Value

10.52458 3.5082% 40.23 0.00a0
1.9830 1.53887 22.81 0.000
0.4688 0.46384 5.38 0.025
1.5108 1.51078 17.32 0.000
4.3608 0.08721
4.3547 0.03887 14.51 0.203
0.0080 0.005594

14.8855

BE-2g ER-3gi{ad]) ER-zgi{pred)
70.71%

68.95% 85.70%



Versus Fits
[response is TotalSleep)

54 e - L
[ ] . -
= 25 - B - ,.'- - .
3 oeel P . _|
E * . L] - - - * - ' e i
25 . . " ',
[ ]
-5 | L ] . - F ] -
0 2 H & 3 1 1 1
Fitted Value
Versus Fits
[response is Ln(Sleep))
s
[ ] . i. .
a3 - L] . .y
—_ . L ] .. : -
= ‘ [ N}
T R L
[ ]
£ -3 A * L] - e * - . .
e [ ]
[ ]
10 15 20 25
Fitted Value
Coefficients
Term Coef SE Coef T-Value P-WValue VIF
Constant 2.359 0.1497 11.8% 0.0a0
Festation -0.002109 0.00040%9 -5.14 0.000 2.29
Fredation 0.421 0.110 3.81 0.000 18.26
Danger -0.174 0.135 -1.2% 0.204 25.0&
Exposure 0.0953 0.05&88 l.88 0.101 5.44
Predation*Danger -0.0868 0.027& -3.15 0.003 37.37
Code data from columns:
ISur'u'i'l.-'Ed
Store coded data in columns:
ISur'u'i'u'ed
Criginal values (eg, 1:4 12): Mew:
II:I ICasuaIty
I 1 ISur'u'i'u'Ed
| |




C3  Age
Co

Deviance Table

Source
Begression
Lge
BPClass
Sex
Lge*PClass
Age*Sex
BClasz*Sex
Error
Total

DF

R R

2
748
T35

Response in binary responsefrequency format ﬂ
Response; ISurwued
Response event: ISur'u'qud LI
Erequency: I (optional)
Continuous predictors:
Age
Cateqorical predictors:
PClass Sex
2dj Dewv &dj Mean Chi-Square P-Value
3B3.80 42.8227 3B3.80 0.00a0
0.4a 0.45495 0.4a 0.4498
32.94 1&6.4720 32.94 0.00a0
1.25 1.252a 1.25 0.2a83
2.64 4,31584 2.64d 0.013
13.64 13.8395 13.64 0.000
21.07 10.5354 21.07 0.0aaa

642,686 0.8615
1026.28




Percent

Residual

Deviance Residual Plots for Survived

Normal Probability Plot Histogram
99.99 160 |
99.
120
90 >
18
g
50 S 80
o
(1]
10 e
40
1|
L]
001 ‘ ; ; ; |
-4 2 0 2 4 24 16 08 0.0 038 16 24
Residual Residual
Versus Order
$11 ‘.., 2y !I\““
TTRI il LT
i geen e b
»§'§@°b§s@§9'€9@°°§9§°,§9§4§9
Observation Order
Interaction Plot for Survived
Fitted Probabilities
Age * PClass
100 o] PClass
. — st
—  2Znd
i "
075 ﬁ\\\ I
® as0 b
m -
= . E
= el ™
S 025- el
oz T el
Yy -
O oo -
E e Age * Sex PClass * Sex Sew
=] —— female
_'g“ e e —m— male
P .
o .
050 - M, [
" -
= o - ~
- —— - - — — =
Qoo . . i .
o 20 40 60 80 1st 2nd 3d
Age PClass




Time Axes and Ticks I Gridines I Reference lines

Cl Year Time Scale

C2 Month o~

€3 TMax (C) Index

C4  TMin(C) " Calendar

C5  AirFrost (Days) ™ Clodck

C6  Rain {mm) - -

C7  Sun (Hours) f* Stamp

3 . )

Co  Date Stamp columns (1-3, innermost first):

C10  Sunhrs)/Rain(mm) Month Year a

Cl1 rain/sun

Time Series Plot of T Max (C)

301

251

204

15

T Max (C)

104

01

Month 1 4 8 12 4 8 12 4 8 12 4
Year 2000 2001 2002 2003 2005 2006 2007 2009 2010 2011 2013




C1

C3
C4
C3
Ca
c7?
c9
C1a
c11
C13
C14

Year

Maonth

T Max (C)

T Min (C)

AirFrost (Days)
Raain {mrm)

Sun {Hours)

Date
Sunihrs)Rain{mm)

rain,/sun

0, +0, * Sin(H2 * Month + 6, )
6, = Mean temperature
6, = Magnitude of the sine wave
O, =2%r/12

6, = Offset for the start of the sine wave

Expectation function:

Thetal + Theta1*SIN({Theta2* Month +Theta3)|

Functions:

7 8 g + =| <= I.ﬂ.JIﬁJnd:iuns ;I
4 S| B -1 =1 =] |5earch ~
Signs

1 2] 3 = | == ==
Sinh |:|
Sort
0 [] / And Square root
Standard deviation o
£33 Dr
() Mot Select |




—Function

Thetal + Theta1*SIMN(Theta2® Month +Theta3)

Required starting values:

Parameter Values | Locked |
Theta0 15 I
Thetal 10 r
Theta2 0.52359873 I
Theta3 i r

Fitted Line Plot

T Max (C) = 15.2327 + 7.47001 * 5IN(0.541384 * Month - 2.28388)

30

251

20

151

T Max (C)

10

Month




Chapter 6, Understanding Process Variation with Control Charts

Stat

Basic Statistics »
Begression k
ANOVA b
DOE 3
| Control Charts *| Uil Box-Cox Transformation...
lity Teol 3
Quality Teols | ‘u"ariablesChartsforﬁubgroupsﬂ ﬁ Xbar-R...
Reliability/Survival 3
eliability/Surviva Wariables Charts for Individuals ¥ @ Kbar-5...
Multivariate k Attributes Chart ,
ributes Charts
- - - B I-MR-R/S (Between/Within)..
Time Series » ) .
Time-Weighted Charts r
3 -
Tables Multrvaniate Charts » & Abar...
N Et ] L
_|:|r1.parar'r1 fes Rare Event Charts » 'I; R.
Equivalence Tests k @ 5...
Power and Sample Size »
E Zone...
Subgroup  Measure1| Measure? | Measure3 Measured Measureb Stacked Data | Stacked Subgroup
1 15.84 15.55 15.39 15.45 18.75 15.84 1
2 15.79 15.09 14.72 15.20 14.74 15.55 1
3 15.73 15.35 15.06 15.40 15.52 15.39 1
15.45 1
18.75 1
15.79 2
15.09 2
14.72 2
15.20 2
14.74 2
16.73 3
18.35 3
15.06 3
15.40 3
15.52 3



C1 Subgroup
C2 Measurel
C3 Measure
C4  Measurel
C5  Measured
C6  Measures

Observations for a subgroup are in one row of calumns: vI

Measure1-Measure5 p
Scale... Labels...
Multiple Graphs... Data Options... ¥bar-R Options...

C1l  Date All ohservations for a chart are in one column: -
C2  Time
C3 Lat DEFlth Mag i
C4  Long
C5 Depth
Ce  Mag =
Subgroup sizes: | week (enter a number ar ID column)
Scale... Labels. ..
Multiple Graphs... Data Options... ¥bar-5 Options...

Time | Axes and Ticks I Gridlines I Reference Lines I

C1l ‘ear ¥ Scale

C2 Month '

C3  TMax (C) e

C4 TMin(C) + Stamp

C5  AirFrost (Days)

Caé  Rain {mm) Stamp columns {1-3, innermost first):

C7  Sun (Hours)

ca \fear|

9 Date

C10  Sun(hrs)/Rain{mm)

C11 rain/fsun




I-MR Chart of T Max (C)
CL=1205
3
% X=672
=
=
=
LCL=13%
LEI53- lBIE‘E LB-IEE- ].9Iﬂl l'BIlT l?li-il- 1'9:19 l?IEE- ].9:31 19:9? lﬂllil-
Year
- .
CL=6.553
o &1
5
et
g _
= Z- MR=2.0D6
0. b LCL=0
1853 1869 1885 1901 1917 1333 1949 1965 1981 1997 2013
Year
o General
- Data Window |Perfc:rm selected tests for spedial causes j "
- DDE Links
i Dialog Box [+ 1point > K standard deviations from center line 3
(- Session Window
- Window Layout [~ Kpointsin a row on same side of center line g
- Graphics
- Individual Graphs L . . .
: [ Kpoints in a row, all increasing or all decreasin 6
(- Individual Commands pe ! d .
- Control Charts and Quality Tools
Estimating Standard Deviation [ K pointsin a row, alternating up and down 14
..... Tests
. . K out of K+1 points > 2 standard deviations from center line
..... 2
. Capability Analysis [ s
- Data View
L Other r K out of K+1 points = 1 standard deviation from center line 4
- Linear Models (same side)
- Formulas K points in @ row within 1 standard deviation of center line
15
- System I (either side)
~ Assistant and Other Reports — KPointsinarow > 1 standard deviation from center line 3

(either side)



Choose a Control Chart

Continuous Data type Attribute
Data What
collected in — are you —
| subgroups | counting
Mo Yes o i
I Defective items Defects per unit
Subgroup
| size |
Subgroup size Subgroup size
8 or less greater than &
L l l L L
I-MR Chart Xbar-R Chart Xbar-5 Chart P Chart U Chart
more.. more.. MOTE... MOTE... more..
Close




Xbar-R Chart of Measurel, ..., Measure5

Report Card

Check Description

The process variation is stable. No subgroups are out of control on the R chart. However, the process mean may not be
stable. 30 (60.0%) subgroups are out of control on the Xbar chart (you may see 0.7% out-of-control subgroups by chance,
even when the process is stable). You should investigate out-of-control subgroups and omit those with special causes from
the calculations.

Stability

Amount You do not need to be concerned about the precision of your control limits because 100 or more data points are included in
of Data the calculations.

Correlated n Your data passed the correlation test. The correlation between consecutive data points within each subgroup is less than 0.2,
Data

Alternative This chart is intended to monitor process control. If your primary objective is to explore your data or compare your process
Charts before and after a change, use the Graphical Analysis Control Charts or the BeforefAfter Control Charts.



Xbar-R Chart of Measurel, .., Measure5

Stablllty s il Look for these patterns:
" E Global Trend Cyclical
A
c A ‘N\'I . -
i ' W i
\\iAi Shifts Drifts
s~ A A AA A 2 AR
1 V \o" .\/ w v Ted \/ v u L Oscillation Mixture
M Y L
e VA il
Assess the stability of the mean and variation of your process and look for patterns that

can help you distinguish between commeon and special causes. Typically, a process that
exhibits only common causes has a constant mean and constant variability. However, global
trends or cyclical patterns may also be common causes. Other patterns, such as shifts and
drifts, may be special causes.

Excessive Out
of Control

A

Chart Test QOut-of-Control Subgroups

Xbar  Test 1: Outside control limits 1, 6, 15, 18, 23, 27, 28, 32
Test 2: Shift in mean 11,12, 22-24, 33-50



Xbar-R Chart of Measurel, ..., Measure5
Summary Report

Is the process mean stable?
Evaluate the % of out-of-control subgroups.

Comments

The process mean may not be stable, 30 (60.0%) subgroups are out of
contral on the Xbar chart. Keep in mind that you may see 0.7%
out-of-control subgroups by chance, even when the process is stable.

Xbar and R Charts
Investigate any out-of-control subgroups.

%"; 152 \‘ ¥, A ¥=15147
188 /\ LCL=14.749
1.6 UCE=1.459
bl A A AN A LA a ANALL

2 TN/ LRV AV A = \// Vid
0.0 ECE=G

III. é lll 1|6 2|1 2:5 3|1 3:5 4|1 4|6
Caontrol limits use
StDev{within) Subgroups: 50 Mean: 15.147  StDev(withink: 0.29656  StDev(owverall): 0.36671
| | | | | | | | | | | | |
1 |2 | 3 | 4 | 5 | 6 T | 8 | 9% | 0 1 | 12
A&E attendance 1m 98 90 91 9 109 110 102 93 92 97 104
Breaches 10 10 9 5 7 9 7 17 5 5 6 10

Transpose the following columns:

1 ll o HI

Store transpose:
* In new worksheet

MName: I

™ After last column in use

(Optional)

Create variable names using column: | -4 (Optional)




P Chart of Breaches

0.18 - 1

0.16 UCL=0.1a07

0.14

0.12 1

.|\ - A lroons
w N N LN

0.04 -

Proportion

0.02 4

0.00 - — — | LCL=0.0051

Tests performed with unegual sample sizes

Parameters I Estimate S Limits |Tests I Stages | Display I Storage I

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

—Place bounds on control limits
[ Lower standard deviation limit bound:

[ Upper standard deviation limit bound:

—When subgroup sizes are unequal, caloulate control limits

™ Using actual sizes of the subgroups

% Assuming all subgroups have size: I 99|




i Month1 i Month2 i Month3 i Monthd i Month5 i Monthé i Month7 i Month8 i Month9 i Monthwi Month11 i Month12i Month13i

Falls 1 4 3 4 2 3 5 2 0 2 6 2 5
Beds Occupied 1048 996 918 995 866 896 876 830 832 830 829 822 912

C1 Transpose the following columns:
C2  Monthl onthi-Month13 -
C3 Month2
C4 Month3
C5 Month4
C5  Months -
C7  Montha
C3  Month7 Store franspose:
€9  Montha ¥ In new worksheet
C10 Monthd . )
£11 Month10 Mame: I (Optional)
C12 Monthll .
£13 Monthi2 ™~ After last column in use
C14 Month13
Create variable names using column: | -4 (Optional)
Select |
u
uti|[—
n;
IAJI observations for a chart are in one column; ;I
T Max (€)' 'T Min (C)' L
Subgroup sizes: I 1 (enter a number or ID column)

Weight of EWMA: | 0.2

Scale... Labels...
Multiple Graphs... Data Options... EWMA Options. .. |
| (] 4 Cancel |

Help




EWMAChart "T Max (C)" 1.
NOTE **%* Closed graph: Graph4

* ERROR * Could not process command with missing subgroup meamn.

T Chart of Year
Weibull fit: Shape = 0.866, Scale = 8705.743

:

UCL=T6875

:

BERERE

t y'/.\ Wl_f CL=5703
LCL=4

1006 1139 1500 1654 1697 1732 1770 1835 1870
Year




Chapter 7, Capability, Process Variation, and Specifications

Stat

Basic Statistics

Select |
Help |

Moarmal...
Between,Within...

Monnormal...

Multiple Variables (Mormal)...
Multiple Variables (Monnormal]...

Binormial...

Poisson...

Begression k
ANOVA 3
DOE 2
Control Charts 4
| Quality Tools P| E Bun Chart...
Reliability/Survival k |E Pareto Chart...
Multrvariate k| > Cause-and-Effect...
Time Series " |58 Individual Distribution Identification...
Lables . ' ilt Johnson Transformation...
Meonparametrics 3 | Capability Analysis >| )
Equivalence Tests r Capability Sixpack v
Power and Sample Size ¥
ﬁ Tolerance Intervals... ibl:
il
Gage Study » :'
HZ Create Attribute Agreement Analysis Worksheet... g
% Attribute Agreement Analysis... bl
3 bl
o

Acceptance Sampling by Attributes...
Acceptance 5ampling by Variables ]

*

=" Multi-Vari Chart...
i

T

Symmetry Plot...

Data are arranged as

—

" Single column:

Transform... |

Estimate...
Subgroup sige: I —_—
Options...
(use a conskant or an I0 colurmm)
Storage. ..
{* Subgroups across rows of: =
Measure 1-Measure5 -
Lower spec: I 14,25 [~ Boundary

Upper spec:

I 15,75 [~ Boundary
I (optional)
I (optional)

Histarical mean:

Historical standard deviation:

Cancel




Process Capability Report for Measurel, ..., Measure5
(using 95.0% confidence)

Process Data ——— Owverall
LSL 14.25 — — — Within
Target 15
Sample Mean  15.2972 Pp 0.82
StDev(Overall) 0.304343 PPL 115
StDev(Within) 0.291146 PPU 0.50
Ppk 0.50
Clfor Ppk (0.4, 0.56)
Cpm 0.59
LB for Cpm 0.55
Potential (Within) Capability
Cp 0.86
I for Cp (0.77, 0.94)
CPL 1.20
CPU 0.52
Cpk 0.52
Clfor Cpk  (0.45, 0.58)
144 14.7 15.0 15.3
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 290.08 161.15
PPM = USL  88000.00 68384.90 59929.17
PPM Total ~ 88000.00 68674.98 60090.32

C1 Wait time (1Min: Data are arranged as

CE Walt tiI'HE '[5111ir15 r:' S|ng|e mlumn: I 'wait timE {1 Mins

Select |

Subgroup size:

(use a constant or an ID column)

Box-Cox... |

Johnson...
I 1

Options...
Results...

{~ Subgroups across rows of:

* ze all distributions and transformations

{~ Spedfy
[ Cistribution 1

[ Cistribution 2

[¥ Diskribution 3
[¥ Diskribution 4

g INurmaI ﬂ
: IExponenﬁaI ﬂ
: IWeibull j
: IGamma j
Ok |



Lognormal - 95% CI

99.9
99

50.

Percent

10

Goodness of Fit Teat

Distribution

Normal

Box-Cox Transformation
Lognormal

3-Parameter Lognormal
Exponential

2-Parameter Exponential
Weikull

3-Parameter Weibull
Smallest Extreme Value
Largest Extreme Value
Garma

3-Parameter Gamma
Logistic

Logleogistic
3-Parameter Loglogistic
Johnson Transformation

e . e Y = Y e N Y SR, e T B B S T e T T

10

100

Wait time (1 Mins)

.511
L3594
L3594
420
110
.906
124
832
044
453
L2208
. 763
.810
.455
L5048
.308

3

.005
371
.371

087
.141
<0.
.103
<0.
<0.
<0.

010

010
010
0as

.005
.217

. 562

PpU

0.003

0.001

0.003

0.235

UCL-X,,

Xn.gosﬁs - Xn.s

1000




Box-Cox Plot of Wait time (1 Mins)
Lower CL Upper CL
3504 ! ! a
| | [using 95.0% confidence)
300 | | Estimate 0.06
| | Lower CL -0.10
250 - Upper CL 0.24
| | Rounded Value  0.00
> 200 | |
& |
“ 150
||
100 1 | |
||
5ﬂ 4
— o — s — — — — — — — Limit
0L | | . . .
-1 1] 1 2 3
A
Choose a Capability Analysis
Continuous Data type Attribute
What
are you
| counting |
Defective itermns Defects per unit
L L
Capability Einomial Poisson
Analysis Capability Capability
Cpk ar,
Ppk DPU
7 z
MO more. more..
Close




Baseline process data
How are your data arranged in the worksheet?

Data are in one column hd

Column: Before
Subgroup size: |1

Improved process data
How are your data arranged in the worksheet?

Data are in one column -

Column: After

Subgroup size: |1

Process requirements

Lower spec: 14,25 (at least 1 spec limit is required)
Upper spec: 15.75

Target: 15| {optional)

Sample Size &7
Critical Distance (k Value) 2.686087
Maximum Standard Deviation (MSD) 0.259840

Z.L3L {mean - lower spec)/standard deviation
Z.U5L (upper spec - mean)/3tandard deviation
!Pu:'.n:'.ept lot if standard deviation <= MS5D, Z.L5L >= k and Z.USL »>= k:; otherwise reject.

Percent Probability Probability

Defective Accepting Bejecting tace] ATI
0.1 0.852 0.048 0.094 304.8
1.0 0.1048 0.894 0.105 4475.6

Everage outgoing quality limit (A0QL) = 0.200 at 0.394 percent defective.



Compare User Defined Sampling Plans ;I Options...

Measurement type: |Go /o go (defective) -] Graphs...
Units for quality levels: IPer::ent defective ;I
Acceptable guality level (ACQL): 1
Rejectable quality level (RQL or LTPD): 1
Sample sizes: I 230
Acceptance numbers: I 0|
Lot size: 5000
Operating Characteristic [0C) Curve EErE BT B T L (B0
7 016
2
10 =
% 0.12
[}
E o008
08 5
& 004
. o
g 2 o000
T 06 0.0 05 10 15 20
& Inceming Lot Percent Defective
T
E o Average Total Inspection [ATI) Curve
e 5 5000
E -
0.2 = 3000
o
o
=z
u
g 1000
00 ?g
<L
0.0 05 10 15 20 o0 oc 10 T 20
Lot Percent Defective Lot Percent Defective

Sample Size = 230 Acceptance Number = 0




. /

© o
lll 3rd run above I'I
|

| median I

° | |
Istrunabove ' @ ! r’\., |

) /
median [ { Istrunup ;) ' 3rdrunup

2nd run down . O

‘ 2nd run below
median

Runs about median Runs up or down

Probability Plot for Wait time (5mins)

Mormal - 95% CT Mormal - 953 CT Goodness of Fit Test
e - = Mormal
= e = AD = 10,653
20 20 P-Walue « 0005
E =
J g Booe- Cox Transformation
£ & AD = 1020
P-Value = 0011
1 1
o1 o1 Logrormal
: 0 400 0 2 4 6 AD = 1020
Wit time [Smins) Wait time [Smins) P-Value = 0011
Aftar Bax-Cax transormation 3 = 3
3-Parameter Lognormal
Lognormal - 953 CT 3-Parameter Lognonmal - 95% C1 AD=1853
k] 999 P-Walue =
b E
0 0
E E
ﬂ 50 E 50
& &
10 10
1 1
0l 01
1 10 100 1000 1 10 100 1000

Wit time [Smins) Wait time (Smins) - Threshokd




Chapter 8, Measurement Systems Analysis

Basic Statistics 4
Regression 2
AMNOVA 2
DOE 3
Control Charts »
| Quality Tools |
Reliability/Survival »
Multreanate 4
Time Series 3
Tables 3
Monparametrics »
Equivalence Tests »
Power and Sample Size#

Means

Operator B

Range

lﬁ Run Chart...
|_E Pareto Chart...
=% Cause-and-Effect...
"5-?\ Individual Distribution Identification...
i‘lﬁ lohnson Transformation...
Capability Analysis 4
Capability Sixpack »
ﬁ Tolerance Intervals...
| Gage Study >| M. Typel Gage Study..
H% Create Attribute Agreement Analysis Worksheet... r'h Create Gage R&R Study Worksheet...
:23 Attribute Agreement Analysis... E Gage Run Chart...
ﬁ Acceptance S5ampling by Attributes... : s
Acceptance Sampling by Variables p| x GageR&R Study (Crossed)...
M4 Gage R&R Study (Mested)...
il Multi-Van Chail... M1 Gage R&R Study (Expanded)...
gl Symmetry Plot...
E] Attribute Gage Study (Analytic Method)...

Part




Stadk the following columns:
Ill_llnl -

Store stacked data in:
{* MNew worksheet

1
4
3
6
7

8
9

MName: I (Optional)

" Colurnn of current worksheet: I

Store subscripts in: (optional)

¥ Use variable names in subscript column

Store patterned data in: I Operator

Text values (eq, red Tight blue®):

Helen Robert -~

Mumber of times to list each value: 2

Number of times to list the sequence: | 1q|



Gage Linearity and Bias Report for Result

Reported by:
Gage name: Tolerance:
Date of study: Misc:
Gage Linearity
Predictor Coef SE Coef P
0.3 —— Regression Constant 02330 0.2026 0.255
—— e®a Slope -0.00983 0.01349 0.469
» Data
W Avg Bias
s 0.0739040 R-Sq 0.9%
b b Linearity 0.0196667 %Linearity 1.0
0.2
. * * Gage Bias
Reference Bias %oBias P
. . . Average 0.0855000 4.3 0.000
Pl N 14 0.0933333 4.7 0.000
-~ T e 14.5 0.0991667 50 0.003
2 01 u F 15  0.0700000 3.5 0.008
!\:N‘ 155 00933333 47 0.001
- . B __ . 16 0.0716667 36 0.016
. * T
L ]
L ] L ]
L ]
wo - — — — *— — — — — — - |0
. . .
N . Percent of Process Variation
° 4
o=
=
2
-0.1 E 2
14.0 145 15.0 155 16.0
Reference Value 0!
Linearity Bias
Cl  Preparation Met| part numbers: ISampJe Terms...
C2 Sample
C3  Operator Operators: IDperatur Gage Info...
Options...
Measurement data: I 'Force (M)’
Graphs...
Additional factors: —
Results. ..
'Preparation Method' -
il Storage...
Eixed factors:
'Preparation Method| e
i
Mesting: (e.q., Parts(Operators) ... Parts nested in Operators)
Es

—




c1 c2 c3 Cc4
Part | Reference | Accepted| Trials
1 0.2500 20 20
2 0.2505 19 20
3 0.2510 16 20
4 0.2515 11 20
g 0.2520 5 20
B 0.2525 4 20
7 0.2530 1 20
B 0.2535 0 20

Choose a Measurement Systems Analysis

—

Set up study

Gage R&R
Worksheet

CHIE

mMore.

—— Measurement ——

Objective —|

Analyze data

Gage R&R Study
(Crossed)

[ — —
- 1[/1219
S

3 113

More.

——— Appraisal ——

I_ Objective —‘

Set up study

Attribute Agreement
Worksheet

ITMEe

Analyze data

Attribute Agreement
Analysis

@

More.

Close



Chapter 9, Multivariate Statistics

Stat| Graph Editor Tools

Monparametrics

Equivalence Tests

Basic Statistics r
Regression [
AMNOVA 3
DOE 3
Control Charts r
Quality Tools [
Reliability/Survival »
| Multivariate >|
Time Series k
Tables r

3

Power and Sample Size v

Variable

FAYE income

S5A income

CE

Tax credics

NICs

VAT

Corp tax

Petroleum tax

Fuel duty

IAT

Stamp taxes
Tobacco Duty
Spirit Duty

Beer Duty

Wine Duty

Cider duty

Betting & Gambling
Air passenger duty
Insurance premium
Landfill tax
Climate change Lewvy
Aggregates levy
Customs duty

Gad [T P

rincipal Components...

[
Factor Analysis...

Itern Analysis...

Cluster Observations...
Cluster Variables...
Cluster K-Means...

Q Discriminant Analysis...
5=, Simple Correspondence Analysis...
B~ Multiple Correspondence Analysis...
BC1 Ca

0.22 0.038

0.134 0.333

0.041 0.322

0.179 -0.104

0.268 0.212

0.3686 0.183

0.305 0.178
-0.083 -0.074

0.149 -0.288

0.155 -0.145

0.228 -0.184

0.291 -0.017

0.1%8 -0.270

0.171 -0.263

0.208 -0.310

0.18 -0.282

0.173 0.085

0.200 -0.181
-0.011 0.134

0.335 0.1%3
-0.02 0.182

0.291 0.240

0.102 -0.134




Eigenvalue
w

N

5.0

25

0.0

Second Component

-2.5

-5.0

-5.0

Scree Plot of PAYE income, ..., Customs duty

6 8 10 12 14 16 18
Component Number
Score Plot of PAYE income, ..., Customs duty
L J
L J
L J
L ®
L
L J d L J
L J
L J
L J ¢ ¢
L
P .. L J R . . L J
® o ® [ ) [ ) | J
® Y ® [ ®
[ ] L
o .
M ¢ ® L ]
‘s
¢ * * hd
L
25 0.0 25

First Component

20

22

5.0



Loading Plot of PAYE income,

..., Customs duty

0.4
cGT SA income
0.3
Aggregates levy
NICs .
0.2 Climate change Levy Corp {rg)[\dﬂ” taXVAT
c Insuranice premigim )
g e
o 0.1 oiing
o .
= PAYE income
o
) Tobacco Duty
e 0.0
S Petroleum ta
b Tax credits
w 01
passert@rdhfgxes
-0.2
guty
03 Wine Duty
0.1 0.0 0.1 0.2 0.3 0.4
First Component
Principal Component Factor Analysis of the Correlation Matrix
Unrotated Factor Loadings and Comminalities
Variable Factorl Factor?2 Factor3 Factord FactorS Factoré Communality
CO2 0.953 -0.223 -0.155 -0.032 0.103 0.072 1.000
Cylinders 0.2866 -0.022 0.323 -0.308 -0.090 -0.008 1.000
Weight 0.555 0.735 -0.381 -0.078 -0.014 -0.002 1.000
Combined mpg -0.781 0.442 0.435 0.036 -0.010 0.052 1.000
Max hp 0.941 0.00% 0.078 0.255 -0.211 0.008 1.000
Capacity 0.892 0.18 0.330 0.143 0.200 -0.030 1.000
Variance 4,.2583 0.8212 0.8209 0.1873 0.1033 0.0080 &8.0000
% Var 0.710 0.137 0.103 0.031 0.017 0.002 1.000
Factor Score Coefficients
Variakle Factorl Factor?2 Factor3d Factord FactorS Factoré
C02 0.22 -0.272 -0.250 -0.170 1.000 2.015
Cylinders 0.203 -0.026 0.817 -1.634 -0.875 -0.914
Weight 0.130 0.8946 -0.6814 -0.416 -0.137 -0.257
Combined mpg -0.18 0.539 0.701 0.192 -0.094 0.822
Max hp 0.22 0.00& 0.125 1.359 -2.038 0.890
Capacity 0.209 0.22 0.532 0.762 1.932 -3.358



Eigenvalue

Second Factor

Scree Plot of CO2, ..., Capacity

1 2 3 4
Factor Number

Loading Plot of CO2, ..., Capacity

Weight
0.9

0.8
0.7-
0.6-
0.5
04
03
0.2

0.1
Combined mpg

0.0

Capacity

1.0 05 0.0
First Factor

0.5

1.0




194394 HX

194324 80¢C
194394 €V

1933 €2

[o439d /0T
|2se1d 80¢€
|2s21d 80€
194313 0¢€
19439d 7Dy
194334 ZDd
1°432d 80¢C
194324 80¢C
194324 80¢C
[2s21@ 80¢
|9432d 80€
|2s21@ 80¢

o

Dendrogram
Complete Linkage, Euclidean Distance

Group

CONCATENATE(Model," ", Fuel’)

Store result in variable

Expression

Canaritv
0.00

Make

C2  Model

C3

Weight
C6 Combined mpg
C7 Maxhp

R

co2

C4 Cylinders

C1
C5

|eseld 2
12s91Q 2
1°0438d 2
04334 1811
10438d +3
04334 1911
04384 4X
94334 SE€€
PHYAH [3s81Q HXY 805
[9531Q 4X
|ese1q 80€
195310 Z0Y
[es91g €X
|9s3iq pio2dy
o438 locE
[9s21q 4oze
18591 2
[9s31q 491€
04394 1SZT
|onad piodny
195210 Q0ZT
[9591Q €V
|eselq €Y
195310 A911
195313 a8T1

Observations

|12s21d €2
- [2s21q €Y
|o432d €2
1913 €2
|o38d eV
12s21d €2
19438d ¥
19439 21AD
|o32d £V
19439 21A1D
[2sa1@ 21A1)
194394 191¢€

|

33.33
66.67
100.00

Asejuis



Similarity

Dendrogram
Complete Linkage, Correlation Coefficient Distance

4.51

36.34

68.17

100.00

—

CcOo2

C1

C3

Years
Month
Year

Cylinders Max hp Capécity Weight
Variables

Code data from columns:

I Manth

Store coded data in columns:

[a

Original values (eq, red Might blue): Mew:
| Jan Apr Jul Oct | start
I Feb May Aug Mow I Mid

I Mar Jun Sep Dec I End

Combined mpg




0.2

Loading Plot of PAYE income, ..., Child Benefit

Child Benefit

Fet em;e DUEntitIement

Air passenger duty

Petroleum tax

“é . e ptaxes
g egelre s o ST
§ Climate chang<Te niifam:nng
g obacco Duty
5 -02
o
g CGT. NICs VAT
SA ingome Aosiegates levy “Eandfill tax
-04
-0.3 -0.2 -0.1 0.0 0.1 0.2 03
First Component
Score Plot of PAYE income, ..., Child Benefit
& r
. * L) . * - . Sr:d
. . - L - m Mid
' 2 . - @ Start
E L a U * * LY = | " L
2 * [ ] ] a "
g ° *
=] ™ ]
] L4 *
-g 2 [ ] * " * ‘ . M * ¢ *
=]
b " «
4 . .
. .
-5.0 0.0 20 5.0
First Component
=] c2-T c3 Cc4 C5 Cb 71 ] o] C10
Battle Combatant| Troops | Tanks | Aircraft | Losses | Outcome| Opposing Troops| Opposing Tanks| Opposing Aircraft
Stalingrad Axis 1040000 500 732| 850000 Loss 1143000 2400 1115
Stalingrad Allies 1143000 2400 1115 | 1120000 Win 1040000 500 732
Kursk Axis 912460 2928 2110 54182 Loss 1910361 5128 3000
Kursk Allies 1910361 5128 3000 177847 Win 912460 2038 2110
Monte Cassino Axis 140000 * *| 20000 Loss 240000 1900 4000
Monte Cassing Allies 240000 1900 4000 55000  Win 140000 * *
Battle of the Bulge Axis 300000 440 2400 100000  Loss 665000 1616 £000
Battle of the Bulge Allies 665000 1616 6000 90900 | Win 300000 440 2400
El Alamein, Egypt I Axis 95000 70 500 10000 Loss 150000 179 1500
El Alamein, Egypt I Allies 150000 179 1500 13250 Win 95000 70 500
El Alamein, Egypt I Axis 116000 547 480 30542 Loss 195000 1029 530
El Alamein, Egypt I Allies 195000 1029 530 13560 Win 118000 547 480
Normandy Axis 380000 0 *| 209875 Loss 1452000 0 *
Normandy Allies 14532000 0 * | 226386 Win 380000 0 *
Battle of France Axis 3350000 2445 5638 | 163650 Win 3300000 3383 2935
Battle of France Allies 3300000 3383 2935 2260000 Loss 3350000 2445 5638
Battle of the Netherlands | Axis 750000 759 830 11000 Win 280000 1 145
Battle of the Netherlands | Allies 280000 1 145 11600 Loss 750000 759 830



Summary of classificaticn

True Group

Put into Group Lo=s Win
Loss 7 2
Win a 3
Total N 7 7
H correct 7 S
Proportion 1.000 0,714
=14 N Correct =

Linear Discriminant Function

Loss Win
Constant -1.54% -10.158
Troop Ratic 4.84949 12.451
Tank BRatio -0.007 -0.015

12 Proportion Correct

for Groups

Loss =—=1.549+4.899 * Troop Ratio — 0.007 * Tank Ratio

Win=—-10.158+12.451* Troop Ratio — 0.015* Tank Ratio

Behavior Input Data

Column names

Cc1
Ci

" Categorical variables:

f* Columns of a contingency table:

IM MU NI

Fow names:

Column names:

I Behawior

I 'Column names'’

Mumber of components: I 2

0.8357



Analysis of Contingency Table

L¥xisz Inertiea Proportion Cumulative Histogram
1 n.24495 0.9085 N,.30F5 +**F**ardFFF A A FF A IFF AT T TR IFH

2 0.02357 0.0935 1.0000 #*#*=*
Total 0.2752

Column Plot
0.50

0.25 -

0.00 M

_0.25 NI

Component 2

-0.50

-0.75

-1.00

-1.00 075  -0.50 -0.25 0.00 0.25 0.50
Component 1



Row Plot

0.5
Reguire c%ﬁw%mwiégggsp%ﬁ&?d

se transp&r@ bytéash argeoup Work

.U 7 Pt 2ati .

Assi i : q _
lave students rea@&jﬁ speak or write
. (8] & v Gl I

Give unannounce ® :
0.0 : : :
b b :
[ 4

o :
+ Not accept asmgnmeR’aquj TS
= Give esgay exams
Enqpurage students to dregs professionally
L

ompoBe

O 05
Call students by last name
L

-1.0

-1.0 -0.5 0.0 0.5
Component 1

Column name | Dress Casually

1t} 56

MU 450

M 229
render Count Urkan/Bural Count Foals Count
boy 227 Bural 1435 Frades 247
girl 251 Suburkan 151 Popular 141
H= 478 Orkan 173 Sports a0

N= 478 N= 478



Gender  Urban/Rural Goals

boy Rural Sports
boy Rural Fopular
girl Rural Fopular
girl Rural FPopular
girl Rural Fopular
girl Rural Fopular
girl Rural FPopular
girl Rural Grades
girl Rural Sports
girl Rural Sports
girl Rural Sports

boy/Rural

boy/suburban

boy/urban

girl/rural

girl/suburban
girl/urban

Categories
Boy

Girl

Rural
Suburban
Urban
Grades
FPopular
Sport



Chapter 10, Time Series Analysis

Stat

Basic Statistics »
Regression r
ANOVA 3
DOE 3
Control Charts r
Quality Tools r
Reliability/Survival k
Multivariate »
| Tirme Series P| |_" Tirme Series Plot...
Tables ' E Trend Analysis...
HNonparametrics g :;';'"I Decomposition...
Equivalence Tests [

Power and Sample Size ¥ | F Moving Average...
@ Single Exp Smoothing...
Lﬂ,ﬁ Double Exp Smoothing...

E@ Winters' Method...

H"EI Differences...
Lag...

Autocorrelation...
Partial Autocorrelation...

Cross Correlation...

F FPIFFE &

ARIMA...

L =Y +(1-c)L_+T_)

77':?’([’;_[‘: 1)+(1_}/)Tr1



Trend Analysis - Comparison for Value (%)

i -
. . . Trend Analysi | % |
Trend Analysis for Per Capita Expenditure e —
Variable: I i
Data Per Capita Expenditure danabies | Per Capita Expen
Length 14 7 "
WMissing O Trend Analysis - Options | P | R
Title: 2ed logistic)
Fitted Trend Equation I
Yt = 3025 + 329+%¢ Prior parameter values:
| 2500 200
Corparisons between trend lines Weights for blending priors with new estimates:
[.10.9
New Line Pricr Line OSmoothed Line
B0 3024.9 2500 2552 | : | Storage... |
Bl 329.1 200 316 — | - e
MLEE 2.9 27 10 Results... |
MAD 138.9 1623 582 . 4
M5D 32079.3 3019630 374591 Help | oK | Cancel |
Condition:
C2 Month "Year' == 2000 &
C3 TMax(C)
C4 TMin (C)
-

C5 AirFrost (Days)



Autocorrelation

1.0
0.8 -
0.5 -
04
0.2

0.0

0.2
04
0.6
0.8
-10

Autocorrelation Function for T Max (C)
{with 5% significance limits for the autocorrelations)

3 10 15 20 25 30 35 40

Time Scale
" Index

(* Calendar: |Quarter Year

=]
i,'" Clodk: Hour ﬂ

Start value: 12009

Increment: 1




Chapter 11, Macro Writing

2B mOE)E 1

Default file location:

I G Wsers\Isaac\Documents

Macro location:

I G:\Users\Isaac\DesktopMacros

IEHOEE D

PPlot "Data’;
Normal;
Symbol;
FitD;
arid 2;
arid 1;
Marid 1.
TSPlot 'Data’;
symbol;
connect.
Histogram "Data’;
Bar;
Distribution;
Normal.
oneT "Data’;
Test 10;
confidence 95%.0;
Alternative 0.
onevariance "Data’;
sTest 2;
confidence 95.0;
Alternative 0.



GMACRO
GLAYOUT

PPlot 'Data';
Mormal;
symbo ;
FitD;
arid 2;
arid 1;
Marid 1.

TsPlot 'Data';
symbo ;
Connect.

Histogram "Data’;
Bar;
Distribution;

Mormal.

onet 'Data’;
Test 10.

onevariance "Data’;
s5Test 2;
Cconfidence 95.0;
Alternative 0.

ENDMACRO

Tsplot Data;
Index;
Connect;
Symbol;
Reference 2 12.5;

Type 2;
Ccolor 28;
Size 2;
MODEL 1;
Label "usL";
Title;
Footnote;
FPanel;
NoDTit]e.



GMACRO
GLAYOUT

LAYOUT

PPlot 'Data';

FIGURE O 0.5 0O 0.5;
Normal;

symbol;

FitD;

Grid 2;

Grid 1;

Miarid 1.

Tsplot Data;
Index;
Connect;
FIGURE O 1 0.5 1;
symbol;
Reference 2 12.5;
Type 2,
Color 2;
Size 2;
MODEL 1;
Label "uUsL™;
Title;
Footnote;
FPanel:
NMODTit]e.

Histogram 'Data’;
Bar;
FIGURE 0.5 1 0 0.5;]
Distribution;
Normal.

ENDLAYOUT

oneT 'Data’;
Test 10;
confidence 95.0;
Alternative 0.

onevariance "Data’;
STest 2;
confidence 95.0;
Alternative 0.

ENDMACRO



Tsplot Data;
Index;
connect;
FIGURE O 1 0.5 1;
Symbol;
Reference 2 12.5;
Type Z;
Color 28;
size 2;
MODEL 1;
Label "usL";
Title;
Footnote;
FrPanel;
NODTitle.

GMACRO
GSESSION

NOTE ——mmm e e e e
Note Enter a Specification Limit
NOTE = e

#rRead a single value into column 100
SET C100;

FILE "TERMINAL";

MOBS 1.

#Copy the value in Cl00 into constant K1
Let kK1 = <100

#Delete column 100
ERASE C100

#Create a new column called group to identify results outside of specification
MAME C2 "Group"
LET €2 = IF(DATA > K1, "Above spec”, "within spec™)

LAYOUT



Tsplot Data;

Index;
Connect;
FIGURED 1 0.51;
Legend;
Section 1;
Symbol Group;
Reference 2 k1;
Type 2;
Color 28;
Size 2;
MODEL 1;
Label "LISL™;
Title;
Footnote;
FPanel;
NoDTitle.

MACRO
LLayout COL Spec

MCOLUMN GROUP
MCOMSTANT SPEC

LET €2 = IF(DATA > K1, "Above spec”, "within spec™)

LAYOUT



MACRO
LLayout Col Spec

MColumn Col Group
MConstant Spec

#Identify results outside of specification for column Group
Let Group = if({Col > sSpec, "Above Spec”, "within Spec™)
LAYOUT

PPlot Col;
FIGURE O 0.5 0O 0.5;
Normal;
Symbol;
FitD:
Grid 2;
Grid 1;
MGrid 1.

Tsplot Col;
Index;
connect;
FIGURE O 1 0.5 1;
Legend;

Section 1;
symbol Group;|
rReference 2 Spec;

Type 2;
Color 28;
size 2;
MODEL 1;
Label "usL";
Title;
Footnote;
FPanel;
NoDTitTe.

Histogram Col;
Bar;
FIGURE 0.5 1 O 0.5;
Distribution;
Normal.

ENDLAYOUT

ENMDMACRO



Time Series Plot of Data

GROUP
& Above Spas
W TR T

Data

L]
T
Eiuisg

Pt ezt il
B
F s ey

MACRO
L5UB Col.1-Col.N;
Specs SPC.

#Define variables

MCoTumn Col.1-Col.N Group
MConstant N LP YTYPE SND CNT
MFree SPC

# If statement checks to see if specifications have been used.

IF Specs = 1 #specifications are used
MTYPE SPC VTyPE #Check variable type of the spec

IF VTYPE = 1 #Spec variable is type 1, a constant. Create charts with single spec

DO LP = 1:N
call Llayout Col.N SPC
ENDDO



ELSEIF VTYPE = 2 #5pec Variable is type 2, column. Create charts with seperate spec

#Count number of specifications
Let CNT = Count{sPC)

IF CNT NE N #If the number of specifications does not equal Columns, exit macro.
MOTE -~ —
NOTE Number of specifications does not equal columns
NOTE Macro Exiting
MOTE ---— - ————
EXIT
ENDIF

#Call the Layout without Timit if a missing value is entered as the spec
#or call the layout with specifications

DO LP = 1:N
IF SPCILP] = miss()
Call NOSPEC COL.N
Else
LET SND = SPC[LP]
call Llayout COL.LF SND
ENDIF
ENDDO

ENDIF

#uwhen the specification subcommand isnt used, create charts without the spec line
ELSE
DO LP = 1IN
call NOSPEC COL.N
ENDDO
ENDIF

ENDMACRO

MACRO
NOSPEC Col

MCOLUMN COL

Tsplot Col;
Index;
Connect;
Symbol;
FIGURE 0 1 0.5 1;
Title;
Footnote;
FrPanel;
NODTitle.



Appendix, Navigating Minitab and Useful Shortcuts

SBBOME NN SHIg

09,=1-ToY- E RaR=1R-1:=Fa]L-|

R M.

! File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

FHIS OBl BDItIHAI00E l%ﬁ@ﬁmﬁmgmmtﬁ

.I J\)Jl./—l_\’_',ll -II.I S H o - — HMI
—_———————— Show Session Folder
. g Session Show the session folder (Ctrl+Alt+ M)
"" """ 05/01/2014 12:32:05 - 05!01!2014 12:32:05

=| Descriptive Statistics: Pulsel,
Welcome to Minitask, press Fl for help.

Results for: Pulse. MTW

Descriptive Statistics: Pulsel, Pulse2

Variable N N* Mean SE Mean StDev Minimum Q1 Median Q3 Maximum
Pulael 92 0 T72.87 1.15 11.01 48.00 &4.00 71.00 80.00 100.00
Pulaze2 92 0 &0.00 1.78 17.09 50.00 68.00 T6.00 87.00 140.00

ARBOHa NN SEHDIR




File Edit Data Calc Stat Graph Editor Tools Window Help

BH& ¥ hBocDtIRBI0QE !

Assistant

ESEBOHE NG SEE )i A= by 42

q Swilds + 2|

< XIQLITOON - Lyt

Project M... E@

= Pulse MTW *++

[ Pulse.MTW ' a Q a ca I c6 a 9 a0 | i

| Poplarl MTW Pulsel | Pulse2 | Ran | Smokes | Sex | Height | Weight | Activity
1 64 88 1 2 1 6600 140 2
2 58 70 1 2 1 7200 145 2
3 62 76 1 1 1 7350 160 3
4 66 78 1 1 1 7300 190 1
5 64 80 1 2 1 6900 155 2
6 74 84 1 2 1 7300 165 1
T 24 24 1 bl 1 T00 150 2

SR@O8 a0 SEOI§

File Edit Data Calc 5Stat Graph Editer Tools Window Help Assistant

& s Dnlve B tins c0E (SBEHOEANH SEE G & |5

S XIQYETTON o 1M

| A%is + ¥ 2]

(= [@]=2]

ProjectM...| = |[ || 52 | | ¥4 Scatterplot of Pulse2 vs Pulsel
Graph
Scatterplot of Pulse vs Pulsel Scatterplot of Pulse2 vs Pulsel
140 »
= L ]
L LN - .
110 * .
. L ]
% 1040 H . [
A . L -
a2 90 . i"-
- L ] H EH EER L ]
B0 L] - [
eg Be _gn | - .
[ I
70 . :II I E "
1 RN n
S I T
50 |
5 &0 70 50 %0 100
Pulsel
* [t '

-1 @ FERal=1E{=FslY|




! File Edit Data Calc Stat Graph Editor Tools Window Help Assistant

BElS s hBloe Dt sas00E (SREOINTSEEHG) A3

| EIEPEREL] S xIQETOON o L]
| 52 || T pulseMTW (o=@ =]
MName | Id | Count | Missi... | Typel Description + Cl c2 3 c4 5 i~
Pulsel | cl 92 0 N Pulsel | Pulse2 Ran | Smokes | Sex (3
Pulse2 2 92 0 N
Ran GG 92 0 N 1 64 88 1 2 1
Smokes 4 92 0 N 2 58 70 1 2 1
Sex 5 a2 0 M
Height 6 92 0 N : 62 6 1 ! !
Weight g x 0 N 4 66 78 1 1 1
Activity ] 92 ] N 5 64 80 1 2 1
B 74 84 1 2 1
7 84 84 1 2 1
8 68 72 1 2 1
9 62 75 1 2 1
10 76 118 1 2 1
11 Q0 94 1 1 1
12 80 96 1 2 1| =
< 1 ¢ <[ G

TEROEyNn SELIS

sRRCI@DNR SEDI®




- General
- Data Windaw
- DDE Links
- Dialog Box
E- Session Window
- Submitting Commands
Output
-1/ Font
.. Title Font
‘.. Comment Font
- \Window Layout
|- Graphics
/- Individual Graphs
- Individual Commands
rl- Control Charts and Quality Tools
/|- Linear Models
- Formulas
- Bystem
- Assistant and Other Reports

- - F-

[ output should be read-only

—Capadity
Mumber of lines: | 15000 {1000 to &0000)

On Session Window Cverflow
" Save to file "session. txt”™
% Prompt for file name

" Discard contents

When Saving on Overflow
" Overwrite file contents
% append to file contents

Line width: I a3



