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Minitab 15 : Introduction

Minitab

Is an Application Software for Studying Statistical Tools and applying them for
Business needs.

It complements Six Sigma for its features and ease of implementation. Different
customized tools and techniques used in Six Sigma are available in Minitab.
Minitab can also be used to plot different Graphs & Charts which are widely used
during Six Sigma Project execution and different Business Processes.

Trial version of Minitab 15

» Free 30 Days Trial version of Minitab 15 can be downloaded from
http://minitab.com/products/minitab/demo/
» Limited customer support can also be availed during the trial period.



Minitab 15 : Introduction

= Minitab - Untitled

M e n U B ar Edit Data Calc 3tak  Graph  Editor  Tools  Window  Help
d | & #h &% L EEOE B T (ZE 7]
- 7

Tool Bar | = | = x

& Session CIo]x

[ 4 1/27/2009 12:07:43 PM |
SeSSIO n WI ndOW Welcome to Minitabh, press F1 for help.

Tables and Statistical outputs
are displayed in Session window |~

A

21/ >
7B Worksheet 1 *= =03
’V C1 c2 3 Cc4 C5 C6 Cc7 Cc8 c9 c10 c11 c12 c13 c14 C15 I
.. L1 =
Minitab Worksheet 1
2
3 Worksheet is used for Data Input.
: This is similar to MS excel sheet. Use
6 ‘Enter’ and ‘Tab’ key to navigate.
7
8
.. . ; ' 3
Minitab Project B EEE

Current Worksheet: Waorksheet 1

Opening and Saving Minitab File

 In Minitab, there are projects (Minitab Project, *.mpj) in which
* Data is stored in Minitab Worksheet, *.mtw

» Graphs are stored in Minitab Graphs, *.mgf

 Results in Minitab Session, *.txt




Minitab 15 : Introduction

Basic Tips

» Minitab uses different customized pre-defined functions to perform statistical
tests for analysis, hence very sensitive to input data.

» Before applying any tool / performing any test different pre-requisites need to be
verified to get reliable output.

» Minitab can recognize 3 Data types : Numeric, Text and Date. Data types are
displayed at column indicators as C1 (Numeric), C1-T (Text), C1-D (Date). While
entering data consider the display of data type in column indicator to ensure there
IS N0 mismatch.

» Minitab worksheet is used for data input. Output is displayed in Session
Window (Table and Text) and through Graphs.

» Minitab uses default values (e.g. Alpha=0.05 for Hypothesis Testing) for
different tools and techniques. This parameters can be set at different levels as
per the need and interpretation / inference should be made accordingly.
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« Graphical Summary

* Normality Test
 Histogram

* Box Plot

* Dot Plot

* Pareto Chart

« Cause & Effect Diagram
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Graphical Summary

Summary for Ticket Resolution Time (Mins)

Anderson-Darling Normality Test

A -Squared 0.29
P-Value 0.594
Mean 55.297
StDev 4.617
V ariance 21.314
Skew ness 0.145280
Kurtosis -0.365280
N 50
Minimum 44.910
1st Q uartile 52.364
M edian 55.387
3rd Q uartile 57.965
Maximum 64.605

95% Confidence Interval for Mean
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Normality Test
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Histogram
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Normality Test - Histogram
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Box Plot
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Box Plot - Dot Plot
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Pareto Chart
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Pareto Chart

Defect Count

Pareto Chart of Defect Types
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Cause & Effect Diagram
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Cause & Effect Diagram

Cause-and-Effect Diagram
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Minitab 15 : ANOVA




* One-Way ANOVA
* Two-Way ANOVA



One-way ANOVA
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One-way ANOVA

One-way ANOVA: Defect Count versus Experience Level

sSource DF SIS MS F P
Experience Level 2 52303.6 26151.8 363.72 0.000
Error 12 862.8 71.9

Total 14 53166.4

S = 8.479 R-Sq = 98.38% R-Sqg(adj) = 98.11%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev -—-------- e i Fomoemmmm= e s
<1l Year 5 210.60 11.84 (=*-)
>4 Years 5 66.80 7.98 (©®=)
1~4 Years 5 125.20 3.42 (=*=)
———————— e e e e e e sl L L L L
100 150 200 250
Pooled StDev = 8.48
Boxplot of Defect Count
225 )
200 e\
175
g 150
-;:’.’ 125
a
100 A
75 N v
50 A T T T
<1 Year >4 Years 1~4 Years
Experience Level




Two-way ANOVA
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Two-way ANOVA

Two-way ANOVA: Price versus City, Stars

Source DF SIS MS F P
City 3 21145.4 7048.5 4.12 0.017
Stars 1 10224.5 10224.5 5.97 0.022
Interaction 3 3411.0 1137.0 0.66 0.582
Error 24 41079.0 1711.6

Total 31 75859.9

o\

S = 41.37 R-Sq = 45.85% R-Sq(adj) = 30.05

Individual 95% CIs For Mean Based on Pooled StDev

City Mean Pommmmmmm= o oo mmaoome b
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La 135.375 (———————- L )
NY 198.125 (R *mmm )
SF 151.375 (=———=——— X )
fom——————- Fomm—————— fomm—————— fomm——————
105 140 175 210
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<50

Individual 95% CIs For Mean Based on
Pooled StDev

Stars Mean -—--—+--———————- - fm———— D /
2 137.188 ( __________ e —— — ) g : 1 {7
150
3 172.938 (—————— - ¥ ) '{% /
- o o t-—— )
120 140 160 180 100 4
S0
Strs 2 3 2 3 3 2 3
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* |-MR

« X-Bar/R

* P-Chart

* NP-Chart
« U-Chart

* C-Chart



I-MR Chart
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I-MR Chart

Individual Yalue
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I-MR Chart of Ticket Resolution Time (Mins)
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X-Bar/R Chart
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X-Bar/R Chart

Xbar-R Chart of Response Time (Mins)
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NP-Chart
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NP-Chart

NP Chart of Defective Count
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Attributes Charts |
Time-Weighted Charts

Multivariate Charts
»

»

C2

'Sample Si;eﬁDefective Count|

g0
110/
100
105
120
107
75
115
85

© (@ N o e W N -

&5l

18 Proiectin = | 1] %

Draw a control chart for the proportion of defectives

4

M W W o O~ 0 &=

a | a | 6 [ 6 | a

Yariables:

'Defective Count'

subaroup sizes: | ‘Sample Size'

(enter a number or column containing the sizes)

Labels...

Multiple Graphs... I Data Options. ..

P Chart Options... I

Cancel I




P Chart of Defective Count
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0.14

0.10 +
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0.04 -
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0.12:_|_' b [_ = | —l—r

0.00 -
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Sample

Tests performed with unequal sample sizes

4 I

3

UCL=0.1343

P=0.0581

LCL=0
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| File Edit Data Calc §tat' Graph Editor Tools Window Help
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2/9/20(

Welcome to Minitab

[is

[

[

Basic Statistics
Regression
ANOYA

DOE

ReliabilitySurvival

Multivariate
Time Series

Tables

Monparametrics

EDA

>
»

Power and Sample Size »

Control Charts 4 gg§ Box-Cox Transformation. ..
>

Quality Tools

Variables Charts for Subgroups »
Variables Charts for Individuals »
4 Time-Weighted Charts b A

Multivariate Charts >

C1

2

'Sample SizeT Defect Count

80| 4!’

»
=10

[EC L.

110
100
105
120
107
75
115
85

Eli=

M O W o, W ~N O &

c3

Draw a control chart fFor the number of defects per unit sampled

Help

Yariables:

'Defect Count'

Subgroup sizes; | '‘Sample Size'

(enter a number or column containing the sizes)

Labels... |
Multiple Graphs... ] Data Options... ] U Chart Options... J
QK I Cancel I




U Chart of Defect Count

0.16 1

0.14 -

{ =,
_"___'_‘ [_ UCL=0.1366

0.12 A

0.10 A

0.08 -

0.06

U=0.0581

0.04 +

Sample Count Per Unit

0.02 A

0.00 A LCL=D

| | I I T T
R s S B N & I A - I T | B e i FE e Sl s U s
Sample

Tests performed with unequal sample sizes




C-Chart

= Minitab - Untitled

File Edit Data Calc §tatr Graph Editor Tools Window Help

Basic Statistics 4 & ® ? J_-\:‘
Regression » - '
ANOVA 4

| I - DOE b

Control Charts

& Session
I Quality Tools

Variables Charts for Subgroups »

e Reliability/Survival
2/9/20( pre ot Variables Charts for Individuals »

Multivariate > . o
Attributes Charts d =~
> ‘

Time Series
& Time-Weighted Charts >

Tables o
Multivariate Charts LA
Monparametrics »
EDA » =

Power and Sample Size »

Yariables:
AEn : 'Defect Count'
+ C1 C2 C3 4 @ G5 6 c7
'Sample Size Defect Count| ' : 7 :
1 | 25 4
2 25 n
3 25| 6
B 25 7
5 25 8
6 25 6 Scale... Labels...
7 25 3
8 9 Multiple Graphs... Data Options...
9 5 |
'Draw a control chart For the number of defects Help I oK Cancel |




C Chart of Defect Count
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UCL=12.81
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h
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Capability Analysis : Normal

File Edit Data Qalc' Stat Graph Editor Tools Window Help

=== Basic Statistics an

Reagression »

QBe =

ANOYA »
DOE vl
Control Charts »

Quality Tools > ;vﬁ Run Chart...

2/9/20( Reliability/Survival 4 lﬁ Pareto Chart...
Multivariate »| >> Cause-and-Effect...
- Time Seri >
Probability Plot of Ut 9:,\\ Individual Distribution Identification. ..
Tables Mo )
N Johnson Transformation. ..
Monparametrics > i
| Plca
EDA > S S
Capability Sixpack » | Ly Betweenjwithin, ..
Power and Sample Size » R ' .
Gage Study » | b Monnormal... ) =
\/X Attribute Agreement Analysis... 2y Multiple Yariables (Rlormal)... v
&ill - E Multiple Yariables (Monnormal)... ES
— Acceptance Sampling by Attributes. .. - .
: : Binomial. .. e ‘ . . .
Acceptance Sampling by Yariables ; I‘j:l ; ) Capability Analysis (Normal Distribution)
Ly Poisson...

C1

~> Multi-vari Chart...

[Estimation ErrorIA : ' |4 symmetry Plot ' ' ' Data are arranged as Box-Cox... l
— =t : 4 T 1 @ Single column: ‘Estimation Error’
: : Estimate...
2 8 | | Subgroup size: I 1 ——————
3 9 Options...
o ({use a constant or an ID column)
4 ! Storage...
5 14 (" Subgroups across rows of:
i 10
7 8
8 7
9 15
) Lower spec: [-15 I” Boundary:
1., x Upper spec: l 15 [ Boundary

Analyze data that follow a normal distribution

Historical mean: I {optional)

Historical standard deviation: I {optional)

Help I Cancel




Capability Analysis : Normal

Process Capability of Estimation Error

LSL USL
Process Data | T e it IRy
LSL ;}5 l | w— e Oyverall
Target
US'El 15 l | Potential (Within) Capability
Sample Mean  11.7 ] | Cp 1.82
Sample N g0 | | CPL 324
StDev(Within)  2.75004 CPU 0,40
StDev(Overall) 3.14448 | | Cpk 0,40
' | Overall Capability
l Pp 159
1 PPL 2.3
PPU 0,35
| Ppk 035
l Cpm *
l
l
1 A

I | . I I 1 : I |
-13.5 9.0 45 0.0 453 9.0 135 18.0

Observed Performance Exp. Within Performance Exp. Overall Performance
PPM = LSL 0.00 PPM = LSL 0.00 PPM = LSL 0.00
PPM = USL 120000,00 PPM = LUSL 115072.74 PPM = USL 14698367
PPM Total 120000,00 PPM Total 115072.74 PPM Total 14698367




Capability Analysis : Binomial

File Edit Data Calc sStat Graph Editor Tools ‘Window Help

. = g é ‘* Basic Statistics »

| | 7 R | Regression »
F '= =§ 0 4 =

= v f ANOYA »
[ DOE vl

Control Charts 4

Quality Tools d 7= Run Chart...

2/9/0(  Relisbiliy/Survival ¥ |G Pareto Chart...
Multivariate Y| 5> Cause-and-Effect...
Time Series >
= D$\ Individual Distribution Identification. ..
Tables 1 2P
= % Johnson Transformation...
Monparametrics L o ; N
Capability Analysis | Lo1y) Normal...
EDA

| Capability Sixpack 4 l?ﬁl Between/wWithin...
Power and Sample Size »

NN
Gage Study » m Monnormal. ..

Y5, Attribute Agreement Analysis. ., 2y Muliple Y ariables (Nofmal)..

&' Multiple Yariables {Monnormal)...

Acceptance Sampling by Attributes. ..

& O
58 Worksheet 1 === Acceptance Sampling by Variables » kﬁl
P v
I 4 | L Poisson... — =
i3 a 2 G | ¢ | & Multi-vari Chart... I

Sample Defective Capability Analysis (Binomial Distribution)

A symmetry Plot...

1 258] 12]
5 = = ; i T Defectives: |DeFective Tests... |
3 209 5 ' v '
i = - Sample size ﬂ_
= — = " Constant size: | Storage...
g 2121; g (¢ Use sizes in: |Sample
8 204 7

e £

Historical p: | | {optional)

Enter a target %Defective for this process (optional)
Target: 0

Help I Cancel |




Capability Analysis :

Binomial

Binomial Process Capability Analysis of Defective
P Chart Rate of Defectives
0-06 Ny 6
. UICL=0,05058 g "—— )
£ 0.04. Z 4 A
ol 5.1 » B
g e ki b @
8 0.02 - ‘”\7 P=0,02254 g . -—: o -
Q. g 'S e _. P *_ b -
0.00 {—— =—————— 0
i 3 5 7 9 11 13 5 117 200 250 300
Sample Sample Size
Tests performed with unequal sample sizes
Cumulative %oDefective Histogram
- Surmary Stats 4Tar
(95.0% confidence)
Y6Defective: 2.25
v 4. 3
z Lower CI: 184 |
é Upper CI: 2.74 g 5
2 = Target: 0.00 3
2 PPM Def: 2253 | &
M Lower CI: 18353 1
21 Upper CI: 27369
T T Process Z: 2.0040 0
3 1°| 15 Lower CI:  1,9209 LA %é " t.3 :
Sample Upper CI:  2.0890 EyECuve




Capability Analysis

: Poisson

2 Minitab - Untitled

File Edit Data Calc [ §tat' Graph Editor Tools ‘Window Help

& B
A BB

.‘ =

ETIE
<

Quality Tools » =

2/9/20(

Binomial Process

Basic Statistics
Reagression
ANOYA

DOE

Control Charts

ReliabilitySurvival

| 7% Run Chart...
» | Pareto Chart...

423
374
399
391
397
431
435
274

DN S W N -

BN EE

a2 |
| Sample | Defect

411[ 15_[

15
12
12
1

g
17
16

g

A

Multivariate » | 5> Cause-and-Effect...
Time Series >
i 3% Individual Distribution Identification. ..
Tables Mo .
7% Johnson Transformation. ..
Monparametrics L 3 ; N
Capability Analysis | Lory] Mormal...
EDA 2
" | Capability Sixpack ity Between/Within...
Power and Sample Size » | g :
Gage Study » MNonnormal...
‘/x Attribute Agreement Analysis. .. L Muliple Yariables (Normal)...
- % Multiple Yariables (Monnormal)...
Acceptance Sampling by Attributes. .. =
B 9 &
Acceptance Sampling by Variables » M:J Elnotis
L

Analyze data that follow a Poisson distribution

| s Multi-Vari Chart...

| [;1 Symmetry Plot...

.

Capability Analysis {(Poisson Distribution)

Defects:

Sample size

Historical mu:

Target:

Help l

(¢ Use sizes in:

| Defect

" Constant size: |1

| Sample

I {optional)

Enter a target DPU for this process (optional)

0

Tests... |

Options...

Storage...

Cancel |




Capability Analysis : Poisson

Sample Count Per Unit

Poisson Capability Analysis of Defect

U Chart

0.06 4

0.04 4

UCL=0.06010

U=0.02123

LCL=0.00235

1' 3 5 7 9 1'1 1'3 1'5 17
Sample

Tests performed with unequal sample sizes

Cumulative DPU

Summary Stats
(95.0%6 confidence)

0.0312
0.0271
0.0358
0.0202
0.0394
0.0000

0.040 4
Mean DPL):
= 0.035 4 Lower CI:
% Upper CI:
Min DPL:
0.030 ; Max DPU:
Targ DPU:
5 10 15
Sample

DPU

Defect Rate

0.04
B > ¥ :
ES =
0,03 7
' » ® -
* * s
@
<
0.02 L
300 360 420
Sample Size
Histogram
Tar
2 —
o
2 2 1| A
7]
>
-4
0
@ a4 D oA B A
LA
(}'@ (3('5“ (}('} G'Q G@ GSS’
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« Scatter Plot
e Correlation
* Regression



Scatter Plot

2 Minitab - Untitled

File Edit Data Calc Stat | Graph Editor Tools ‘Window Help

sl S @)

MMatrix Plot...

Scatterplots @

With Regression
Simple With Groups  With Regression  and Groups

| CBEOsEwn/COE

ﬁ E@ Marginal Plot...

- . dlh Histogram... . - . :
& Session 3 Dotplot... ;

itz stem-and-Leaf... L4 o
2/9/2009 6:% |,£ Probability Plot... o 2,8
|~ Empirical COF... . L]

"\ Probability Distribution Plot...

050 Boxplot... 2 c
& I_O:po e with Connect  With Connect
I nterval Flot. .. B
: Line and Groups
[z} Individual value Plot. .. p

X Line Plot... @/{Gﬂ
ol Ear Chart...

&) | @ rpiechart...

e RN | (e e .. - |

+ C1 | C2 |l AreaGraph... C6 _ C7 = L
Productivity Experit 4 Contour Plot... ength Defect Count Resource Experience  Effort

840 Pl L U Scatterplot - With Regression

730
3D Surface Plot...
930 .u 1

580 80 <
710 69 >
560 52 jm it b L RSO 3
820 63 & Effort 4
5
6
7

I oK Cancel

| ¥ variables’ X variables | &
|Productivity Experience

880 84
900 72

DO NS W N -

L]

R

|~

&

0l

X
Ia
1.

Draw scatterplots Scale... l Labels. .. l Data Yiew... |

Data Options... l

Help | oK | Cancel




Scatter Plot

Scatterplot of Productivity vs Experience

1000 -

900 4

200 +

700 -

Productivity

600 4

200 4

400 -
1 1 T
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Correlation

= Minitab - Untitled @

j File Edit Data Calc §tat' Graph Editor Tools Window Help
‘ | ¥ By R Display Descriptive Statistics... % ® 5 E I Correlation @

Regression > 3% Store Descriptive Statistics. ..
ANOVA » DI Graphical Summary. .. — : - C1  Productivity Yariables:
- DOE » e = I ‘ Ezzeerfen::th Productivity Experience
& Session Comatihars " 1t tsamplet... Defect Count
' ol "ot 2-samplet.., Resource Experi
2/9/20( Reliability/Survival > St emadte Effort
Multivariate >
Scatterplot of Pror . . »| 1P 1 Proportion...
| Iable; » | 2P 2 Proportions...
Nonparametrics ol s‘p 1-5ample Poisson Rate. .,
EDA y| &% 2-Sample Poisson Rate...
Power and Sample Size » | 2 { yariance. ..
°§?§ 2 Yariances... ] v Display p-values
£V Covariance... [ Store matrix {display nothing)
3 | A formality Test...
+ | a0 | &2 | 3 = ‘ ‘ e 8 | | co  cn Help | | OK I Cancel
Productivity Experience HE SoccnessolRE TéSt forFokedor urce Experience Effort [ ‘
i 1 . 840 78| [ 1 2 3 5 85|
2 | 730 69 2 1 10 71
3 | 930 67 8 3 15 3129
4 | 580 60 B 4 200 1384
5 | 710 59 5 5 25 875
6 | 560 52/ 8 3 1 3159
Bl 520 63| 5 1 S 823
8 | 880 84 3 2 40 254
9 900 72 2 2 45 150 3

Calculate Pearson product moment correlation coefficients Editable

Correlations: Productivity, Experience

Pearson correlation of Productivity and Experience = 0.871
P-Value = 0.000




Regression Analysis

= Minitab - Untitled
: File Edit Data Calc §tatr Graph Editor Tools Window Help

=l & Basic Statistics ’,l“ =

Al | é] Stepwise...

| =

Moo DOE ¥ | tfyp Best Subsets...
Control Charts > L,i Eitted Line Plot. ..
uality Tools {8

paaity 25;5 Partial Least Squares...
Reliability/Survival - L
Multivariate > |ﬁ Binary Logistic Regression...
Time Series > I_-"_E Ordinal Logistic Regression. ..
Tables y | | Mominal Logistic Regressior...
Monparametrics »
EDA > &
Power and Sample Size »

Regression

‘ Response: IProductivity
[ jProductivit_yiExperienAtA:eii \ Code Length? Defect Coulrlt;Resource Experienc_g: Eﬁoﬁlrtr_ Predictors: Experience
1 840 78 2 3 5 g
2 | 730 B9 2| 1] 10 7
3 | 930 67| 8 3 15 312
4 | 560 B0 B 4 200 139
5 | 710 59 5 5 2% a7
6 | 560 52| 8 3 0 315
Ed 820 B3 5 1 B @
8 | &80 84 3 2 40 24
g 900 72 2 2 45 15

&) Graphs... l
B8 Project... |2 [O1] % | Selert

ect.
Perform regression using least squares estimation
"

Results... | Storage... |

Help | oK | Cancel |




Regression Analysis

Regression Analysis:

The regression equation is
Productivity = - * + 11.5 Experience

Predictor Coef
Constant -9.7
Experience 11.520

S = 87.7955 R-Sq = 75.8%

Analysis of Variance

Source DF
Regression 1
Residual Error 10
Total 11

Productivity versus Experience

SE Coef

R-Sqg(adj)

Residual Plots for Productivity

Normal Probability Plot

Percent

Residual

-100 0 100 200
Residual

Histogram

Frequency

Residual

€0 0 S0 100 150
Residual

200

100

-100

200

100

-100

Yersus Fits

»

500 600 700 200 300

Fitted Yalue

Versus Order

3 4 5 & 7 8 9 10 11 12
Observation Order




Regression Analysis

C1  Productivity Response: | Effort

C2 Experience )
C5 Code Length Predictors: | ‘Code Length' 'Defect Count'

C6 Defect Count 'Resource Experience]|
C7 Resource Experis
C8 Effort

Graphs... I Options... |

Q Results. .. | Storage... |
Help l | QK I Cancel |

Regression - Graphs

A I
Help |

(" Standardized ( Deleted

Residual Plots
" Individual plots
[T Histogramof tesiduals

(+ Four in one

Residuals versus the variables:

|

QK Cancel




Regression Analysis

Regression Analysis: Effort versus Code Length, Defect Count,

The regression equation is

Effort = - 1277 + 458 Code Length + 136 Defect Count - 1.54 Resource Experience
Predictor Coef SE Coef T P
Constant -1277.3 360.6 -3.54 0.003
Code Length 457.70 47.64 9.61 0.000
Defect Count 135.72 61.28 2.21 0.042
Resource Experience -1.544 4.579 -0.34 0.740

S = 487.537 R-Sq = 86.9% R-Sg(adj) = 84.5%
Analysis of Variance
Source DF Ss MS F P
Regression 3 25308562 8436187 35.49 0.000
Residual Error 16 3803071 237692
Total 19 29111633
Source DF Seq SS
Code Length 1 23966672
Defect Count 1 1314871
Resource Experience 1 27018
Unusual Observations
Code
Obs Length Effort Fit SE Fit Residual St Resid
11 9.00 4631 3707 308 924 2.44R

R denotes an observation with a large standardized residual.
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« 1-Sample-Z
« 1-Sample-T
« 2-Sample-T
* Paired T

* F-Test

* Chi-square



; Window Help

XS Display Descriptive Statistics. ..

‘ Regression 4 &S Store Descriptive Statistics. ..
ANOVA » @ Graphical Summary...
DOE L

- jb4 1-5ampl
& 5ession Control Charts > '1 ¥ iSanplek...
I Quality Tools > 2t 2-Samplet...
2/10/2( ReliabilitySurvival P: 4 pairedt...

Multivariate >
Time Series » | 1P 1 Proportion...
Tables » | 2P 2 Proportions...
Nonparametrics »l s‘p 1-Sample Poisson Rate...
£ »| 5% 2-Sample Poisson Rate...

Power and Sample Size » | 2 { yariance...

ey

2 Variances. ..

COR Correlation...

£0V Covariance...

A

ey Mormality Test...

4 c1 c2

X2 Goodness-of-Fit Test for Poisson...

1 Sample Z

Cc6

|Contracts past 6 months| " Daily :

1 189000 ‘ 33
2 449000 355
3 295300 300
4 75000 3%
5 385400 351
6 431300 334
7 52000 306
8 90000 298
9 591000 329

Perform one-sample Z-tests and compute confidence intervals for the means

1-Sample Z (Test and Confidence Interval)

" Samples in columns:

'Daily Call volume past month'

" Summarized data

—

Standard deviation: I 10

{v Perform hypothesis test

Hypothesized mean: | 310
Graphs... |
Heb | ok |




1 Sample Z

One-Sample Z: Daily Call volume past month

Test of mu = 310 vs not = 310

The assumed standard deviation = 10

Variable N Mean StDev SE Mean 95% CI %
Daily Call volume past m 22 329.05 22.91 2.13 (324.87, 333.22) 8.93
Variable P

Daily Call volume past m 0.000

Histogram of Daily Call volume past month
{with Ho and 95% Z-confidence interval for the Mean, and StDev = 10)

Frequency

¥
& ——
Ho

! T T T T T T
300 310 320 330 340 350 360 370
Daily Call volume past month




& Session

D0 NS W N -

|Contracts past6 months|

=lol %

Perform one-sample t-tests and compute confidence intervals for the means

Regression >
ANOVA .
DOE >
Control Charts >
Quality Tools >
2/10/2( Reliability/Survival »
Multivariate 2
Time Series »
Tables »
Monparametrics >
EDA >

Power and Sample Size » |

c1 ;
| Daily

| sP

1 Sample T

Window Help

xs Display Descriptive Statistics...
8,5 Store Descriptive Statistics, ..

Graphical Summary. ..

j 12 1-Sample Z...

1t: 1-Sample k..,
21 z-Samplet...

| tt Pairedt...

1P 1 Proportion...
| 2P 2 Proportions...

! 1-Sample Poisson Rate...

&% 2-5ample Poisson Rate...

G2 1 Variance. ..

°§,; 2 Yariances...

TOR Correlation...
COR G

£OV Covariance...
Bormality Test...

%? Goodness-of-Eit Test For Poisson...

C6

189000
449000
295300
75000
385400
431300
52000
90000
£91000

33
355
300
336
351
334
306
293
329

1-Sample t (Test and Confidence Interval)

¢ Samples in columns:

'Daily Call volume past month'

" Summarized data

v Perform hypothesis test

Hypothesized mean: | 325
Graphs...
Help [ oK I




1 Sample T

One-Sample T: Daily Call volume past month

Test of mu = 325 vs not = 325

Variable N Mean StDev SE Mean 95% CI
Daily Call volume past m 22 329.05 22.91 4.88 (318.89, 339.20) 0.83
Variable P
Daily Call volume past m 0.417

Boxplot of Daily Call volume past month

{with Ho and 95% t-confidence interval for the mean)

.
r Huo T 1
2‘50 3[30 31'0 32'D 33ID 34{0 3‘:';0 36'0 37"0
Daily Call volume past month




2 Sample T

=3 Minitab - 2 SAMPLE.MTW =]

File Edit Data galc‘ §tatr Graph Editor Tools Window Help

FE 8 4%

RS Display Descriptive Statistics... =

| g | =2 =§ 1 Regression » RS store Descriptive Statistics. ..
* izt ] M
| - ANOVA » % Graphical Summary...
| DOE > = [| &I
- 12 1-Sample Z... RS s = ==
< Control Charts >
- 1t 1-Samplet... B -
Quality Tools > <
— /2372005 Reliability/Survival > T4 pobedt..
Multivariate >
Time Series » 1P 1 Proportion...
Tables » 2P 2Proportions...
= 1 )
Monparametrics » se 1-5ample PoissonRate..,
EDA > &% 2-5ample Poisson Rate... ;

Power and Sample Size ¥ | g2 1 Yariance...

I _ 2-5ample t (Test and Confidence Interval)
3 2 Yariances. ..

" Samples in one column

——
—

EOR Correlation. ..

L0V Covariance...
B 2 SAMPLE.MTW ***
+ c1 C2

A Mormality Test...

TEST =

T —

' East Coast Monthly = West Coast Month X Goodness-of-fit Test for Poisson... |0 4 1yefacts/10,000 Ne ¢+ Samples in different columns

] 13000000 20180000 [ 206] First: [000 Old Method”

2 12800000 16300000 256

37| 13400000 20090000 225 Second: IJUU New Method'

4 11800000 14100000 250

5 | 14100000 12000000 260 " Summarized data

=3 13100000 14300000 230
7 12600000 10500000 262 First: | | |

8 12900000 16100000 248

9 12900000 12000000 290 Second; | l |

v @ssume equal variances:

B8 project... | [O] %
Perform bwo-sample t-tests and compute confidence intervals for the difference in means Seleck l

Graphs... I Options... I

Help | | oK I Cancel I




2 Sample T

Two-Sample T-Test and CI: Defects/10,000 0ld Method, Defects/10,000 New Method

Two-sample T for Defects/10,000 Old Method vs Defects/10,000 New Method

N Mean StDev SE Mean

Defects/10,000 0ld Metho 35 252.9 18.7 3.2
Defects/10,000 New Metho 20 225.5 14.8 3.3
Difference = mu (Defects/10,000 0ld Method) - mu (Defects/10,000 New Method)
Estimate for difference: 27 .44
95% CI for difference: (17.66, 37.22)
T-Test of difference = 0 (vs not =): T-Value = 5.63 P-Value = 0.000 DF = 53
Both use Pooled StDev = 17.3927
Boxplot of Defects/ 10,000 Old Method, Defects/ 10,000 New Method
290
280
270
260 4
@ 2501 sl
®
S 240
230 - »
220
210
200
Defectsle,OD'D Old Method Defecus,le,UD'D New Method




Paired T

3 Minitab - 2 SAMPLE.MTW

File Edit Data Calc [ Stat Graph Editor Tools ‘Window Help

. = H é % RS Display Descriptive Statistics... : @ }J ‘% "@ :"Z{'; Eﬂ ‘ ";;’:
Coiaaesa e Regression » X2 Store Descriptive Statistics... -
£ =3 =2 ol din
2 ANOYA L Graphical Summary. ..
DOE ’
12 1-Sample Z...
Control Charts |
1t 1-Samplet...
uality Tools >
Quky 2t 2-samplet... ~
— g/23/2008 Reliability/Survival P WY Cairedt..
Multivariate 2
Time Series »{1P1 Proportion...
Tables » | 2P 2 Proportions...
1 D
Nonparametrics » gp 1-Sample Poisson Rate...
EDA y &% 2-5ample Poisson Rate...
Power and Sample Size » | 2 { Variance...
°§,; 2 Yariances...
LOR Correlation... " ¥

f8% 2 SAMPLE.MTW **==
+ Cc5

Covariance. .. -
A normality Test... s Paired t (Test and Confidence Interval) @

c10 cn c12 c13

6

| Defects/10.000 New Method | I X2 Goodness-of-Fit Test for Poisson... ol [ T 1 T (s Samp|e5 in g_olumns
1| 229, ' [ 81.29] 756 1 ' ' ' First sample: | “Weight - Before'
2 237 B6.56 73.2 — '
3 230 ' ' 86.20 714 ' ' Second sample: | “weight - After
Al e - BoH3 | v " Summarized data (differences)
5 225 80.95 70.3 R
6 201 87.76 75.0 tlaiis
7 235 86.45 79.1 |
8 221 81.25 70.0
216 89.10 80.1 Star atlon; |
Paired t evaluates the first sample

minus the second sample,

Graphs... |
Help I oK l Cancel




Paired T

Paired T-Test and CI: Weight - Before, Weight - After

Paired T for Weight - Before - Weight - After

N Mean StDev SE Mean
Weight - Before 11 85.14 3.32 1.00
Weight - After 11 75.13 4.01 1.21
Difference 11 10.008 3.037 0.916

95% CI for mean difference: (7.968, 12.048)

T-Test of mean difference = 0 (vs not = 0): T-Value = 10.93 P-Value = 0.000

Histogram of Differences

{with Ho and 95% t-confidence interval for the mean)
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Test for Equal Yariances for Defects/ 10,000 Old Method, Defects/ 10,000 New Method

F-Test

Test Statistic 158
Defectsf10,000 Old Method - f * |
’ P-Yalue 0.292

Levene's Test

Test Statistic 1.04
P-\alue 0.311

Defectsf10,000 New Method4 | - {
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Chi-square
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Chi-Square Test: England, Australia, Pakistan, Srilanka

Expected counts are printed below observed counts
Chi-Square contributions are printed below expected counts

England Australia Pakistan Srilanka Total

1 72 82 130 95 379
85.92 96.82 135.20 61.06
2.255 2.269 0.200 18.867

2 125 140 180 45 490
111.08 125.18 174.80 78.94
1.744 1.755 0.155 14.593

Total 197 222 310 140 869

Chi-Sg = 41.838, DF = 3, P-Value = 0.000
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