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ANOVA 3
DOE »
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Continue Y

OH JA ... Hoe ging een
Nulmeting bij de GB?

lﬁTph Editor Tools Window Help
[ |- Scatterplot...
i Matrix Plot...
- [## Marginal Plot...

flh Histogram...
£i Dotplot...

m—— 1

| El‘.’éﬁ Stem-and-Leaf...
¢ Probability Plot...
|« Empirical CDF...

™. Probability Distribution Plot...

ogh Boxplot...
|tr! Interval Plot...

[:f Individual Value Plot...
| Line Plot...

Ol Bar Chart...
@ PicChart...
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7° Individual Distribution Identification.., || |© g, (eveesn e
Tables o C5  Type order BY variable in: ——— )
1L ot . b en
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‘v Johnson Transfermation 7 Doorsop
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£i Dotplot... Dotplot...

Stem-and-Leaf...

Probability Plot...

Empirical CDF...

Probability Distribution Plot...

il Stem-and-Leaf...

& Probability Plot...

|~ Empirical CDF...

f\ Probability Distribution Plot...

l6g# Boxplot...
[tz! Interval Plot...

Boxplot...
Interval Plot...
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[:¥ Individual Value Plot... Line Plot..
X Line Plot... Bar Chart...
T Pie Chart...
ol BarChart.. b Chart
[ )| Pie Chart... Time Series Plot... Compare the counts, the means, or
= = Area Graph... other summary statistics using bars to
|~ Time Series Plot. - | representdifferent groups.
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-Regression
(Fitted Line Plot)

><; Y
A

-2 Sample
T-test
- ANOVA

e )

Hypothesis Testing (HT):
check the type of data!
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\ HQ ' W\éé W3 i 2) Visualiseer (maak een grafiek)
4 — =R

relaTie 3) Voerde toets uit (p-waarde?)
_gm— - ; 4 V I . .f- . .
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J File Edit Data Calc| Stat

E Regression...
E General Regression...

.‘ Stepwise..,
Control Charts b | gy Best Subsets...
Quality Tools 4 L'“_?'I| Fitted Line Plot...
[ Fitted Line Plot ()
€1 RunOrder Response (¥): I

C4  Teller

C5 Mens Predictor (X): I

Type of Regression Model
f* Linear  { Quadratc (" Cubic

Select | Graphs... | Options... | Storage... |
Help | oK I Cancel |

i Rl
Fitted Line Plot [

Type of Regression Model

Help | oK I Cancel |

w ]
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INPUT
Regressie

Continue Y
Continue X

Response (0 [vens
| Predctar 00 ek Continue data testen op
@ e O Qudatc i relaties kan met behulp van

Select | Graphs... | Options... | Storage... | de RegrESSiE/FittEd Line PIOt
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Regression Analysis: Mens versus Teller
The regression egquation is
Mens = 0,3424 + 0,9867 Teller

S = 2,35476 R-5q = 99,0% R-Sg(adq) = 99,0%

Analysis of Variance

Source DF 35 M5 F P
Regression 1 15924,7 15924,7 2871,97 0,000
Error 28 155,3 5,5

Total 29 16080,0

Fitted Line: Mens versus Teller

Green Belt to Black Belt training

OUTPUT

Fitted Line Plot
Mens = 0,3424 + 0,9867 Teller

90
80+
70+
60
50+
40+
30+
20+

10

3 2,35476
R-Sq 99,0%
R-Sq(adj)  99,0%

10 20 30 40 50 60 70 80 90
Teller

Lean Six Sigma Partners 8




INPUT

Stat
Basic Statistics *| 5 Display Descriptive Statistics... 2 Sample
Begression ¥ | . Store Descriptive Statistics... T- Test
ANOVA ¥ | =Z Graphical Summary...
I-_‘_Z_ 1-Sample Z... Continue Y
% 1-Samplet.. Discrete X
||f_.=. 2-Samplet...
HH  Pairedt..
2-Sample t
1 1 Proportion... Determine whether the mean differs
H 2 Proportions... significantly between two groups.
rTWO-SaI'I’Ip|E t for the Mean ﬂ
IBoﬂw samples are in one column j
Noot: enkel indien variabele X maar 2 == |
. ngpleIDs:l—
uitkomsten (2 groepen) telt.
Tip: wordt vaak in de Control-fase gebruikt e e
(verschil tussen nul- en nameting Y van DMAIC) | .. | ==
9
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INPUT

ANOVA Test

Stat

5 Basic Statistics r

4 Begression »

i ANovA M[Ee  One-way...
DOE ¥ | = Analysis of Means...

] Control Charts »| 4F Balanced ANOVA...

y Quality Tools F General Linear Model
Reliability Survival L

One-Way Analysis of Variance ]
C2 Mo of matches we| [Response data are in one column for all factor levels |
Response: ||
Factor:
Options... | Comparisons. .. | Graphs...

Help

Results... Storage. ..
oK Cancel

One-Way Analysis of Variance ]
C1 Dt [Response data are in one column for all factor levels ~|
C2  No. of matches wc

Response: [ of matches wor'
Factor: | Diet

Select
Help

Options. .. Comparisans...
Results... Storage...

oK Cancel
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Fully Mested AMNOVA,..,

One-Way

Determine whether the means of two
or more groups differ.

One-Way Analysis of Variance: Graphs

Data plots
¥ Interval plot
7 ncividual value plot
¥ Boxplot of data

| Residual plots
| & Individual plots

" Four in one

Select

I™ Histogram of residuals
™ Normal probability plot of residuals
™ Residuals versus fits

™ Residuals versus order

Residuals versus the variables:

Help

oK Cancel

Lean Six Sigma Partners

One-Way Analysis of Variance: Options

Continue Y
Discrete X

)

Confidence level

I 95
Type of confidence interval: ITwoﬁided Vl

Help |

(for table of means and interval plot)

OK Cancel
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Alternatieve
Minitab-

route

Help | Assistant

INPUT

Measurerment Systemns Analysis (M34)... AN OVA TeSt

Capability Analysis...

Graphical Analysis...

Continue Y

Hypothesis Tests... | DiSCfEte X

Regression...

DOE

Hypothesis Tests
Use to find differences between a

Before/After Capability 4 sample and a target, between two

Before/After Control Cha

samples, or between multiple
samples.

Assistant — Hypothesis Tests LA : .’ - 5 A . - E

- (it

Choose a Hypothesis Test

—

Compare one sample

What is your objective?

Compare two samples

-

Compare more than

Hoi 1-Samplet

Z o, 1-Sample Standard Deviation

P o 1-Sample % Defective

iﬁﬂ Chi-Square Goodness-of-Fit

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

[

Fol 2-Samplet
e
F | pairedt

o
—e—  2-5ample Standard Deviation
——

29—1 2-Sample % Defective
—_—

“ RSt e Eeraation

‘L'H One-Way ANOVA ‘
=0
e

o Click to perform this te
s~ Standard Deviatior -
=

20—4 Chi-Square % Defective
———

=

m Chi-Square Test for Association

Green Belt to Black Belt training
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7] Minitab - Untitied W

|

File Edit Data Calc| Stat

Basic Statistics
Begression
AMOVA

DOE

i 1 - BOX
Control Charts H IR

Quality Tools
Reliability/Survival

]

3

4

4

3

Control Charts

Use to moniter process stability and
control,

Box-Cox Transformation...

Variables Charts for Subgroups »
Vaniables Charts for Indrviduals »

INPUT

Control Chart

(de “I Cha

De route van de

rt”)

‘standaard’ Control Chart

(Individual Chart van

Individuals Chart - Scale

| e 2 Shewhart) in Minitab ...

il

C2 Weeknr,

Multrvariate k i
— Attributes Charts 4
Time Series 4 . .
B Time-Weighted Charts
Tables »
- Multivariate Charts
.
Individuals Chart =5
C1  Inhuur uren Variables:

‘Inhuur uren’

it |

Om “Weeknr.” te

Scale...

verwerken, gebruik

de optie “Scale”

Multiple Graphs...

Data Options...

I Chart Options... |

Select |

Help |

Cancel |

Time |Axes and Ticks I Gridlines | Reference Lines I

X Scale
" Index
& Stamp

C1  Inhuur uren

Stamp columns (1-3, innermost first):

"Weeknr.'

Select |

Help | oK

Cancel |

Green Belt to Black Belt training

Lean Six Sigma Partners

14



Control Charts OUTP UT

Use to moniter process stability and

control. Control Chart

- Wat zien we in de tijd? Stabiel? Is het beheerst? (de “I Chart”)
- Zijn er incidenten / out-of-control situaties?

I Chart of Inhuur uren
1

200
UCL = Upper Control Limit

150 =
% S 143,5 UCL = Xbar + 3*Swithin
>
E; |
T 100 /’\ -
'% M ﬂ‘ r\ ®=86,3 X = Xbar = Gemiddelde
£ ¥ v ‘ V * |

50 -
LCL=74 1 LCL = Lower Control Limit
" LCL=Xbar - 3*S,;inin
0

35 39 43 47 51 3 7 11 15 19
Weeknr.

De weeknummer weergegeven
Green Belt to Black Belt training (i.p.v. standaard “Observation”) 15
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7] Minitab - Untitled T
| File Edit Data Calc| Stat
Basic Statistics

Begression
AMOVA
DOE

]

3

4

Control Charts b EEE Box-Cox Transformation...

Quality Tools
Reliability/Survival

4

Variables Charts for Subgroups »

Multivariate Attributes Charts
1 | 3
Time Series Time-Weighted Charts
Tables Multivariate Charts
@kasheatl”’*
n ¢t [ c2 [ 3 [ ca | o5 | 6 | o7 8 | c9 [ cwo | cn |
Externe uren‘ Week |voor en rla| | | | | | | |
X3 40,00 5 0
24 82,25 6 0
25 63,50 7 0
26 55,00 8 0
2 44,50 9 0| [ individuals Chart S
28 53,00 10 0
29 54.00 11 0 ||[c1 Externeuren Variables:
| [cz2 week
30 8150 12 0 C3  woorenna -
3 85,50 13 0
32 63,00 i 0 -
33 86,00 15 0
34 107,00 16 0
35 98,00 7 0
36 99.50 18 0 4 Scale... Labels... |
a7 95,00 19 0
38 80,00 20 0 1 Multiple Graphs... | Data Options... | Ichartc:guons...l
39 43,00 21 1
40 36,00 22 1] ;l
n 32,00 23 1)
0 40,00 24 1) b | ox | cncdl |
n 45 00 25 10

Green Belt to Black Belt training

3
Vaniables Charts for Indrviduals W
3

]

INPUT
“Management-
samenvatting”

b
i Individuals.. |

Gebruik dataset inclusief

Lean Six Sigma Partners

“Externe uren” (Y)
“Week” (tijdsfactor X1)
“voor en na” (factor X2)

16
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Individuals Chart
C1 Externe uren Variables:
C2  Week
C3 wvoorenna ‘Externe uren’ M

E Labels. .. |

Multiple Graphs... Data Options... | I Chart Options... |

!

Help | & |

Individuals Chart - Options

INPUT
“Management-
samenvatting”

et

Cancel |

Om ‘nulmeting’ en ‘na-meting’
in 1 Control Chart te laten
zien, gebruik de optie

“| Chart Options/ Stages”

Green Belt to Black Belt training

C1
c2
C3

Externe uren
Week
Voor en na

Parameters | Estimate I 5 Limits I Tests Stages |an-Cox I Display I Storage I

Define stages (historical groups) with this variable:

I "woor en na'

hen to start a new stag

™ with the first occurrence of these values:

Help |

oK Cancel

Lean Six Sigma Partners
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I Chart of Externe uren by voor en na ‘

A Om de verbetering OUTPUT

samenvattend te “Management-
vvv\j\/\/\[\j\/‘\ visualiseren! samenvatting”
Pyt teer

ucL:
X=38,6
LCL=22,1

“dubbelklik” om

i/\ﬂ% bijv te kst te I Chart of Externe uren by voor en na
Mulmeting 0 1
1. T T
M_M W|JZ|gen AN A :
|

150 130 i
|

|

|

|

|
|
] [ ]
|
I
|
1001 | £ 1001
50 ) UCL=55,2 50 | L |ucL=552
X=38,6 :'W X=38,6
——
I
23 28

Individual Yalue
Individual Yalue

LCL=22,1 LCL=22,1

35 40 45 30 3 8 13 18 23 28 3I5 4:] 4I5 SIU 3I SI 1I3 1I8
Week Week

Green Belt to Black Belt training Lean Six Sigma Partners 18
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-
Individuals Chart o
C1 FExterne uren Variables:
C2  Week
C3  wvoorenna ‘Externe uren’ A
EGIE.“ ..... |:abelsl B |
Multiple Graphs... Data Options... | I Chart QOptions... |
Select
Help | oK | Cancel |

Om meer te toetsen dan
enkel de ‘default’ van
‘buiten de regelgrenzen
(test nr. 1), gebruik de
optie

“| Chart Options/ Tests”.

/7

Green Belt to Black Belt training

r
Individuals Chart - Options.

i

INPUT Tests
| Chart

‘Vink’ de gewenste, extra
toetsen (“tests”) aan.
Tip:

niet teveel!

r
Individuals Chart - Options

Parameters I Estimate | S Limits  Tests |Siages I Box-Cox I Display I Storage I

Perform selected tests for spedal causes hd

¥ 1point > K standard deviations from center line
[~ K points in a row on same side of center line

[ K pointsin a row, all increasing or all decreasing

17177

[~ Kpoints in a row, alternating up and down
[~ KoutofK+1 points > 2 standard deviations from center line (same side) IZ_
[~ Koutof K+1 points = 1 standard deviation from center ine (same side) |4_
[
o

[~ Kpoints in a row within 1 standard deviation of center line (gither side)

[~ Kpointsin a row > 1 standard deviation from center line (zither side)

Help | oK |

Lean Six Sigma Partners

Parameters I Estimate I S Limits  Tests |5mges I Box-Cox | Display I Storage I

Perform selected tests for spedal causes -

¥ 1point > K standard deviations from center line
[~ K points in a row on same side of center line

[¥ K points in a row, all increasing or all decreasing

7177

[~ K points in a row, alternating up and down
¥ K out of K+1 points > 2 standard deviations from center line (same side) IZ_
[~ K out of K+1 points > 1 standard deviation from center line (same side) |4_
=
Om

[~ K points in a row within 1 standard deviation of center line (zither side)

[~ K points in a row > 1 standard deviation from center line (sither side)

ez

Help | oK |




OUTPUT Tests
| Chart

I Chart of Externe uren
1

200 4

150 4

S[S — |ucL=133,9

100 4 . i ]
"'ﬂ\ﬁ ﬂ_/\‘\ A PR | M@0/5~ /O/@/‘
A e Wty

Individual Yalue

0
5'0 3' 8' 1'3 7é Parameters ] Estimate ] S Limits  Tests lsmges ] Box-Cox I Display ] Storage ]
Week S¢ -
St S

Green Belt to Black Belt training
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Individuals Chart - Cptions

ez

[¥ 1point = K standard deviations from center line
[™ K points in a row on same side of center line
[V K points in a row, all increasing or all decreasing

[™ K points in a row, alternating up and down

[™ K out of K+1 peints > 1 standard deviation from center line (same side)
[™ K points in a row within 1 standard deviation of center line (sither side)

[™ K points in a row > 1 standard deviation from center line (either side)

[V K out of K+1 peints > 2 standard deviations from center line (same side) |2

w w
Ed

o
’T

’4_
[
B

Help oK | Cancel |
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Azsistant

- Measuremnent Systems Analysis (MSA4)...

Selectie type
Capability Analysis...
P Control Chart
Graphical Analysis...

’ Hypothesis Tests...

. Stat Graph Editor Tools Window Help Assistant
Regression...
L N N L I
Assistant—CDntroIChadsq e ‘ " '-“ L " ~.iwe M
Control Charts...
Choose a Control Chart
Click to start
r Continuous —— Data type Attribute —l
Data What
— collected in " — are you e
subgroups counting ,
Ma Yes Defective items Defects perunit
Subgroup
( - 1
Subgroup size Subgroup size
Borless greater than 8
L l l Y ]
I-MR Chart Xbar-R Chart Xbar-S Chart P Chart U Chart
maore.., mare ... more... more.., more,
Cancel
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Azsistant

Measuremnent Systems Analysis (MSA4)...
Capability Analysis...

Graphical Analysis...
’ Hypothesis Tests...

Regression...

Control Charts...

Stat Graph Editor Tools Window Help Assistant

Selectie type
Control Chart

Assistant - Control Charts - ' v '

TSIy Gvw w

r Continuous

Choose a Control Chart

De ‘standaard’ Control — € —
Chart (I Chart) is via de | T
“Assistent” in Minitab P
vervangen door de ( P 1 |
complexere I-MR Chart ... l gt

PRAYYPYACYS

AL

Click to start

Data type

/

Attribute data =
Discrete data

Attribute

Defective items counting Defects perunit
# foute # fouten/
eenheden eenheid
P Chart U Chart

/ more.., more ..,

more...

APy o aaYs

1 meting/ eenheid
L . |
Green Belt to Black Belt training (géen gemiddelden!)

Werken met
gemiddelden!

Cancel

i___ —
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Over LSSP

* Facts & Figures

TRAINING

f

IMPROVEMENT

LSS~

LeanSixSigmaPartners

Lean Six Sigma Ervaring
# mensen getraind

# mensen gecoacht

# verbeterprogramma's
begeleid

# verbeterprojecten
begeleid
Gemiddelde ROI

Verbeteringen

Aantal Managing
Partners

Aantal Master Black
Belts en Black Belts

Aantal Associates en
medewerkers

Meer dan 50 jaar

Meer dan 5000
Meer dan 400

Meer dan 70

Meer dan 400

Meer dan factor 10

Meer dan € 400 min
op jaarbasis

10+
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