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File Edit Data Calc Stat Graph View Help Assistant

EEe XL D 00 A iRl e

Navigator R4 Histogram of Speed v X Chart of Mean( Speed ) v X

4 SPEED DATA B SPEED DATA . 8 SPEED DATA .
Fistagramof Speed Histogram of Speed Chart of Mean( Speed )
Chart of Mean( Speed )

RN NEPAN _ —
QE o) L5 —Tx—X One-way ANOVA: Speed versus Day Histogram of Speed Chart

Interval Plot of Speed $008-
4 DESIGNED EXP 3000
Create Modeling Design

A—H—DXUy b BRERRCY— . S, B, 5&U . i
H®TBoEhCEET. . 11

Speed

Mean of Speed

*EEE : l%al:%@ Hjjj\ j— E‘IJE»_‘ \\/ 3 \/ j:)\ A: U%E@b{%ﬁ [’: 73: O N LXE_‘I] & a Q a ca (¢ c6 7 c8 (e} c1o a 2 [SE] a4 cis L
@/\\\__‘\\/‘\ E \/ ck D %E‘: Hjjj L__‘S né A: 5 E&E L__‘S n 35 l_, 7::0 StdOrder RunOrder CenterPt Blocks Time Temperature Response

1 1 1 0 1 40 110

2 4 2 1 1 50 120

3 3 3 1 1 30 100

4 7 4 1 1 30 120 =

4 4D W + TableFile SpeedData Designed Exp « »
I Designed Exp = # O -4 +  100%
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= e w5l X2
TE: JOVTY FEROFET—5— :
ZH - B 77 Navigator _ Rearession Analvsis: Hours ... v X
FTET =S ITRTOERNT 7L TRRINET, v Group Commands by Worksheet
2F=HZAN—OET [BEADET) I2T. RROF >, T T7HYIDEZS 4 BELTWEAR
nET Sort Newest to Oldest our
¢ Bubble Plot of Hours vs Speed

FEF—S—DEDROY FFI YR a—kD, T—Hs— hBICY — " o v _SortOldest to Newest
k. HETEET, General Linear Model: Hours versus Sort by Command Name

Scatterplot of Hours vs Speed vioael summary

A—Y—DXVy b I EREHRICROITSh, BELPI<HEDELL, Regression Analysis: Hours versus ... S R-sq R-sq(adj)
126.186 17.93% 16.36%

4 MEASUREMENTS

LA VB BRI . :
BIZ . FET -2 3V RBEBEICERNICE > TWET et o bt e
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TE:YINHFDT—U2—h
C1 c2 c3 Cc4 c5 c6
Thickness Data  Measurel Measure2 Measure3 Measure4
72.80 4843 15 13 16 18
72.88 53.15 13 22 27 14 >
78.32 4737 22 19 18 19
75.72 50.14 2 15 16 20
75.87 46.45 18 22 22 17

A-—HF—DXVy b 9= —boEM. FEF—>a32. B&
PV —rZ2BRICITSCEHTEET, 77— bORFRIR. X
T—9ZAN—DETF. BLLRBEa2a—X=Za—-H»5IDFZRXBL
BTEEY,

7—9 —rOBEHRIE. T—FAXZa—, BLLRI—I2—}D
YTETHIVYIITBLRBCELHTEERT,

4 <4 » » 4+ BeltWear = Measurements ProcessimprovementD... Prkg Violations in NYC

BIZE © Excel AR, Minitab DT —27 > — hE. T—F D EBICERTR
INEY,
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B SPPED DATA

One-way ANOVA: Speed versus Day

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value .
Day 6 57288 954808 13300  0.000 I':Ijjj I‘j ,]/ \/ l\‘ I‘j
Error 36121 2593129 7179

Total 36127 2650417

b o ZM YT YRS ~ N » \ N - —
Interval Plot of Speed vs Day TE ROy IVI Y RIUDSHNTV Y RIICESE

95% ClI for the Mean

A=Y —=DRX)y b TRTOBRBIRFIINET, 21—, BHOBRLIF70
BREFHTYOEITRTIEILERHD FEA,

BIE . 72713 BMETORBRCAMICRTIND e BLHAY « > FURICEE
ICRTREINET (T IEELTEE) -

Sun Mon Tue Wed

Day

The pooled standard deviation is used to calculate the intervals.
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o D LEECP AIARE 1
e el , CNETICARLB@EIC

Bubble Plot of Hours vs Speed General Linear Model: Hours versus Speed, Belt T...
Analysis of Variance
Bubble Plot of ljlours‘\fs Speed Y N CRVAN-] —
= — Source DF  AdjSS AdjMS F-Value P-Value BN : DEIRT
P Speed 1 550444 550444 8015 0000
Ns&:‘s Belt Type 3 491493 163831 2386  0.000
Error 49 336505 6867
lack-of-Fit 45 318927 7087 161 0349 . . o — - N
H Puetror 4 S0 4304 A—HF—DRAUy b I BRELFICRTTICETRREVERRE
- a5 e BERETT, FES—F—RT. 1 2HOERES Y v LIk,

2 DHOEBEZHV Vv /L. HEIE2—TH< Z&RIBLT
BROLBHPBHHEICTI XY,

Model Summary

S R-sq R-sq(adj) R-sq(pred)
82.8700 66.65% 63.92% 60.11%

BE  pERTIIEROBREZFRICEL e TEET. &R
DIEEZZET BICIE. HOERODY T2 v I LBN5. £
AICEN LTS,
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Average Eval with Variation by Kit, Operator

Multi-Vari Chart for Eval by Operator - Kit

Operator
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B CORRELATIONS
Correlation: Measurementl, Measurement3, Measurement4

Matrix Plot of Measurement1, Measurement3, Measurement4
95% Cl for Pearson Correlation

3
o
.
®ee
-

. A Al
s . 2edse

. -
!!ol ,-!.-

r=0919 CI = (0.873, 0.949) | r=0944 Cl = (0912, 0.965)
15 20 15 20

Measurement3

Measurement1

Correlations

om §

[2
Measurement! M |-
Measurement3 0.998 &

cs
Measurementd 0.919 cs

lation: C1, C2, €3, C4, C5.

Matrix Plot of €1, €2, €3, C4, €5
Pesrson Corlaton.

Correlation: Options

Method: ¥

Confidence level: 95.0

I™ store correlaton matrix

Correlation: Results

| (e
Statistics to daplay on plot: [coreators 1] W Correlation matrix
e fomsr —— =| |1 orwiee corelstion table
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Regression Analysis: Streng... ¥ X

B WORKSHEET 1

Regression Analysis: Strength versus Temp, Manufacturer

A WAOL:d

[B]%%

Fits and Diagnostics for Unusual Observations

Obs Strength Fit Resid Std Resid

27 47600 48366 766 -262 R

ZE  ORETILOHETIEFDIC/NNL— FRAE

Pareto Chart of the Standardized Effects
(response is Strength, a = 0.05)

A—HF=DAUy bk : TONL—FEICED., BEHEREZMENICH
BrLYd<EbELT,

2074
T

HZE: )N — MR BRETILOYTIEDH > IS TEDT7IEITE
x99, COYT7IE BRETECSSHEEO/NL— MKEBLDHD
T 120B LLISEHDBEHORENRER T D EHNTIED,
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B : BIUBIR. BRAHIR. BLURT Yy T XTBITBETILERICE
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AlCc. HLLIEBIC LW ETIILOBEER RZHMEREIX. 7HT
JELUEBRICBVWT—RICEFAINTVET,

111

v
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Regression Analy s Streng.. ~ X
B WoRKSHEET
Regression Analysis: Strength versus Temp, Manufacturer

Pareto Chart of the Standardized Effects
(response is Strength. a = 0.05)

Method:

Forward information citeria v
Potentia terms:
Menufecturer

Temp*Temp
Temp*Manufacturer

NEFEEREHS HBIENTIZS. B
HrAOY TS IVICIE 2 DDFIRED B
b %79 : AlCc ¥ BIC,

E = Indude term in every model

Herarchy...

[V Display the table of model selection details

Details about the method v
_ e |
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NODE 1
Class = good
Class Count %

W good 70 745
[ missed 24 255

Total Count = 94

et I ADIENM/EE

CART® 9338

Distance <= 39.5

BN FHICTRIDIT A Z 2— 0 CART® 4EHNENN

Distance > 39.5

A=HF=DXUy b EROEHGEHR. BLLBATIVERZEAL
T ATIAVREDRELREAREZEEL X T,

TERMINAL NODE 1 TERMINAL NODE 2
Class = good Class = missed

Class Count % Class Count %
W good 51 962 W good 19 463

BE REAE. SRS TOARAFEOTLIUXLTT, W — M s 2 38 B s z 57
(R) TEBL. HPEMPIT 5L T Hr BT —SRROFEE R T . LT —

L&ET,
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CARTe [O]IF

NODE 1

Mean = 55.9950
StDev = 22.7845

Total Count = 200

Age <= 4_0.5 |

Age > 405

NODE 3

Mean = 428333
StDev = 17.3112

Total Count = 78

BN FZICTRID X = 2—0 CARTe ERANEMN

NODE 2

Mean = 64.4098
StDev = 21.8605

Total Count = 122

A=Y—D AUy b EROEHGEH. BLBATIVERZFERALT.
ERINEDRBETRERZFRLET,

Annual Income]kS) <= 7115 | Annual Incom;(kS) <=;6 |

l Annual Inc;me (k$) > 70.5 ] [ Annual ln;)me (k$) > 36 l

BE AR S<HBSNTOAMBEEO7ILT) ZLTT, Y-
(R) THEL. HPEEELT B LT FihT—IREOH AR R
LFEd,.

TERMINAL NODE 3

Mean = 13.7273
StDev = 9.34287

Total Count = 11

TERMINAL NODE 4

Mean = 47.6119
StDev = 13.1387

Total Count = 67

TERMINAL NODE 2

Mean = 73,9623
StDev = 19.7637

Total Count = 53

TERMINAL NODE 1

Mean = 57.0725
StDev = 20.5182

Total Count = 69
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Regression: Validation X
Validation method: K-fold cross-validation v
None
i K-fold cross-validation
(® Randomly assign rows of eadvalidation with a test set
Number of folds (K): 10
Base for random number generator: 12345

(" Assign rows of each fold by ID column
ID Column

Model Summary

Statistics Training
R-squared 0.8509

0AMEL ST Minitab =
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Wiat FADIENM/ER

REkEtEE (DOE)

Basic Statistics ]

Regression —_—
» of Hours vs Sp... > %

o TE 2 ERBDDHH PIRE
DOE P Screening »
Control Charts 3 Factorial P I Create Factorial Design
Quality Teols > Response Surface » 17, Define Custom Factorial Design.
Reliability/S | » Mixt L3 . N - — - N
o - A—=HF=DRX) Y b 2EREDSFDAREICE oI EICE D, [HED 2 (8
Multivariate » Taguchi P Eg Pre-Process Responses for Analyze Variability... =
. = = - — o
Time Series ¥ B, Modify Design [T Analyze Factorial Design. (@J . ﬁiI}J © *E&s [ELy « Ly Z.) wjﬁ [=) ®E+EE IEEE ‘l—ﬁ*ﬁ? 6 - t h‘—c
H " — . Type
Tables 4 isplay Design... I} Analyze Binary Response... ;: 3 i -a-o
Nonparametrics » 13 Analyze Variability... 4
Equivalence Tests » Analyze Binary Response
“Y Predict.. =R
Power and Sample Size » e Fit a binary response model to a design.
e % Factorial Plots..
(1 Cube Plot.

BE : 2—T - I0ED 2 EOERBRFTEEE DT B eHTETHT,

2 KEQERGE. —RTeRmEEFE. ISEHEE. LU TU—
ZYUSBTONT S A TEE I,
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WiaT FADENN/ERT
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ITE TR ORIE

A—YHY=—DAVY R I ZRVYFI—VZBNHEETZC T, E@mve7O€EX
ODmEBEZRIEIC. BAHEODOFREH (PPM) . HE5WVIFAREDEHEXME
ENMHRTHIEHNTEET,

B
1. Cpm OTFRICIIZ T EIRDFTEFER = 2 H

2. ZIRVFOTROFAEAE2HE. BLUOTMFREE LARREHNEZ on s &
ZNFO M EAlZEE

3. PPM &K <LSL. PPM>USL. PPM &FtDEEXEZ5HE

4. PPM 77 )L—TFW <LSL. PPM>USL. PPM BETOEEXEZETE

5. EERBOHBEICE VW THEAL. FEIORIRA T8

6. PPM $H 2 WIFRE, BLUVEEREERTI S/ O0—/NLA T 3> zEBM

Capability Analysis (Normal Distribution): Options

Target (adds Cpm to table):

Use tolerance of K x o for capability statistics K = 6

Perform Analysis Display
v Within subgroup analysis (+ Parts per million
v Overall analysis (" Percents

(¢ Capability stats (Cp, Pp)
(" Benchmark Z's (o level)

[V Indude confidence intervals

is (Between/Within): Storage

Observed Performance

[~ Cpor.Bench

[~ Lower bound for Cpor Z.Bench [~ PPMor % <LSL
I~ st [~ Upper bound for Cpor Z.Bench |~ PPMor % > USL
= [~ CPLorZ.LSL |~ PPMor % Total

[~ Target [~ cPuorz.usL

- I~ Cpk

[~ usL I Lower bound for Cpk

| I~ Upper bound for Cpk
™ copk

[~ PPMor % < LSL and confidence interval
[~ PPMor % > USL and confidence interval
[~ PPM or % Total and confidence interva

[~ Mean
= n I~ Cpm

|~ sample N = Tower bound for CpI
|~ StDev (Between) \_ |~ Upper bound for Cpm
[~ stDev (Within)

[~ StDev (B/W) [~ PporZ.Bench
* I Lower bound for Pp or Z.Bench
I~ Upper bound for Pp or Z.Bench
I~ PPLorZ.LSL I
StDev (Overall) [~ PPUOr Z.USL
* T Ppk

[~ PPMor % <LSL and confidence interval
[~ PPMor % > USL and confidence interval
PPM or % Total and confidence intgove

AR

I™ Lower bound for Ppk
I~ Upper bound for Ppk

Process Capability Re
pability Rep |_nw | [ox | _conat |

LsL usL
Process Data | Overall
st 72 A~ — — - Within
Target
usL 80 i Overall Capability
Sample Mean 744519 i Pp
Sample N 1547 ! LBforPp 063
StDev(Overall) 204755 PPL 0.40
StDev(Within)  2.00587 | PPU 080
ppk 0.40
LB for Ppk 038
cpm g
Potential (Within) Capability
< 0.66
LBforcp 065
cPL 0.4
cpy 092
Cpk 0.4
LBfor Cpk  0.39

68 70

Performance

Observed  Expected Overall  UB  Expected Within  UB
% < LSL 31 156 12.66 108 1216
% = USL 058 034 o044 028 037

% Total

.89 11.36
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BB TSI T A NS Y TS S LEERE E B

A—HY=DXUy b T=bRAMFY TR T—FAADSEBER/ICH T T
LZEDBELHMKEL. HROBHOBY TV IR HEHELET,

SV LERER. BYOTI VI TBHLTRAREICE TS p EZFHEL
Yo

BE: -ty T4 MEREIF. Minitab 3 & T Minitab Express @
TATIVIRICTIFARAWERITE T, COMBEZTHT I v 1I—FHF|
93T, BIEFICEDET, COFEXZa—IC& 2T, [REKDEHE
XEDOHTE CARGBEICT T 5RAMENMEHRINZ CCICBD £,

Calc Stat Graph

Qo= 1 0O o
JfX Ccaleulator... Q0 frig—=hB v @
H Column Statistics...

Tools View Help Assistant

Row Statistics...

Standardize...

Make Patterned Data
Make Mesh Data...

Make Indicator Variables...

Set Base...

Random Data

Resampling

Probability Distributions

Bootstrapping for 1-Sample Function...

Bootstrapping for 2-Sample Means...

Matrices Randomization Test for 1-Sample Mean...
Randomization Test for 1-Sample Proportion...

Randomization Test for 2-Sample Means...

Bootstrap Histogram for y
95% Confidence Interval

sror
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1-Sample t Test for the Mean of Data
Summary Report

et FADIBNN/ER

Is the mean greater than 487

Statistics
| o oos 01 =05 |
Sample size 500
; Mean 49.953
7 9 Z 9 y F y No 95% Lower bound 40.738
P < 000 Standard deviation 20178
Target A3

The mean of Data is significantly greater than the target (p < 0.05).

EHE | RERE

Distribution of Data
Where are the data relative to the target?

Comments

A—HF—DXUy b : PORIVIMAZa—HEH XA Z2a— DB HEROFES
ISR L E LT

Y

» Test You can conclude that the mean is greater than 43 at the
0.05 level of significance.

» Cl: Quantifies the uncerainty associated with estiimating the mean
fram zample data. You can be 95% confident that the thue mean iz
greater than 49.733.

+ Distribution of Data: Campare the location of the data w the
target. Look for unusual data befors interpreting the test results.

BIZE 7RI M XZa—IlB TR AIORGREDERIE. HETXAZa2—0D
fERE—HLE T,
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et FADEN/ERT

P S

Create Modeling Design

A=HF=DAU Y b DT ST ERFE. 7RI 2 ML BRBEHEED LR~
rOBENT VEDICEBAENE LT

BE: 7290 ML BRRABED L E— MM > B FEOU V714, LI T
IZFEEL. DIFDRDRATY TH@EHFHATDHE T BEICTIVEIATIELDICH
0% Lo

30ERIEE NS 7L Minitab = 20.
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et F A DB/ ERT

HHOEE
TE: 2 EAPXT v v IRIROINRERE EE | ZHREURE
A—HF—DXVy b I INROMELECICRELTVS D 2T 570, il A—HF—DXUy b AGELIDPHEVH. SDERICED LT,

LREREHERTESSLSICBEDEL,

HE  mAIOFRERANMEEINTHED. BEREDRBENKRIDIES.
BE: T 74 FDOKETIE. BRI EENT 3725, 1E10 5 1E-08 ICEEIN RAZERZ (MSD) OFtEZEIEL L7
F L7
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7T IMREDHNR
7957

TE:J S TREOHR

A—H=DRVY b FSTDRELP IS HBDF LT

BIE : /57 ZRETBE. MEEERNRY 7T ELET,

Histogram of Speed

Slower than expected
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TJo5vS VT 0HE
7927

TE:. vV T0HB
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: i |[Row Belt Type Speed
Matrix Plot of Hours, Speed, Humidity 1 HS-91 1100 2760
95% CI for Pearson Correlation 3 NS-33 1075 2650
8 NS-33 864 2740
. 9 HS-91 1004 2940
3500 Y 11 NS-33 794 2820
. 14 NS-33 1015 2550
> . 18 NS-33 833 2480
- Ll - o o ou
o000 e, .':0.. s 23 HS-91 1068 2620
2 ' 25 NS-33 794 2520
R 26 HS-33 1082 2720
2500 bk 29 NS-33 805 2880
. 30 NS-33 639 2920
= -0434 Cl = (-0.628, -0.188) 33 B33 696 2950
80 . . . = N = 39 HS-33 939 2910
P ey e RS D0 40 NS-91 815 2830
P i H 3 47 NS-91 1102 2480
> . ¥ H I ) . 48 HS-33 1101 2800
£ 0 .. = | e - 49 H5-33 977 2920
E . ! e 50 HS-91 1183 2850
2 . o ” ' SoEd i i 51 HS-91 1054 2860
o oo%‘ - - &e u’ .
L P *
r= 0033 Cl = (0298, 0.237) r=-0021 Cl = (-0.287, 0.249)
800 1000
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File Edit Data Calc Stat Graph View Help Assistant
EEH® xhb 9D e

Navigator o

Tolerance Interval: Data ¥ X Command Line Clear all

4 B MEASUREMENTS Lspec72;
- Uspec 80;

ed Tolerance Interval: Data Pooled:
AR

4 BELTWEAR

Bubble Plot of Hous

Achieved
Confidence
966%

Nonparametric
Variable _Normal Method __Method
Data (@3913,55.993) (43986, 56.585)

appies only

Tolerance Inter
95% Tol

a c a ca cs c6 a cs < c1o A Cstt

Bootstrapping for 1-Sample St... Tollnterval ‘Data’

Thickness  Data
4 YIELDSTRESS. MTW ERNERIE
32 7680 5012 GTiPlot:
Factorial Binary Logistic Regres.. 33 7251 5109 Confidence 95.0. =

Factorial Plots for Logos

. O+ BeltWear Copy to Command Line
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View Help Assistant
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T71ILX=Za2—iE : Command Line/History

v Data and Output

Data Only
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EEXE

D Unsplit View
FFayv
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2 Customize...
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Minitab : MAC OS | Z XTI

0w
Matrix Plot of Line1, Line2, Line3, Line4, Line5, Line6

Matrix Plot of Line, Line2, Line3, Line4, LineS, Line6
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T2 T7BLUOEERICIMR T, UTHAEHFICHIGL F L7
- ERERETY S UER

A

- IAEBeNDHT
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Probability Plot of Measure... v X

B MEASUREMENTS

Probability Plot of Measure1, Measure3

o Results do not use current data. Update these results or create new results using the current data.

Probability Plot of Measure1, Measure3
Normal - 95% CI

Variable
@ Measurel
& - Measured

Mean StDev N AD 3
9% 1485 3176 100 2079 <0.005
196 4020 100 1700 <0.005

B MEASUREMENTS

Process Capability Report for Thickness

© Resuits do not use current data. Update these results or create new results using the current data

Process Capability Report for Thickness

LsL usL

= Overall
— == Within

80 Overall Capabiity
Sample Mean  74.4511 Pp 081

Sample N 1547 PPL 072
StDev(Overall) 2.04729 PPU 090
StDev(Within)  2.0068 Ppk 072
cpm  *
Potential (Within) Capability
cp 08
CcPL 074

CPU 092
cpk 074

68 70 72 74

Performance
Observed  Expected Overall Expected Within
PPM <ISL  15513.90 A 13276.45
PPM > USL 5817.71 3360.72 2845.96
PPM Total 2133161 18207.13 16122.41

The actual process spread is represented by 6 sigma.
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Python Script

© These results are from external software.

got
founds
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bought
o 8000,

brew . -keurigdMazon

o thing
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o] QVO [
 brandq¥: make great
- oocidrink ‘Fwe wil1Pod,

koppt lmenght t)'
Uus ow"—’ e .bag now

-q,_r_inklngju - g_ need Co ee favor lte ;
pbrilcde 3 much oot orcer always J_ e
en U L exce ent
obu product
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wanttry & Sstar I“L(\llttle bestw g‘\‘/(etnmade

nderfu

Word Cloud Data

Word Frequency
coffee 4716
cup 1439
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B WORKSHEET 1

Bubble Plot of Total Volume vs Combined MPG

Bubble Plot of Total Volume vs Combined MPG
Bubble size: Retail Price [ SendtoWerd
[# Send to PowerPoint
5 Send to Companien
[ copy
[ Copya
& Print.,
[4 Add

w
&
2

Word. PowerPoint. Companion.
#r L L) Minitab Workspace & @
siy=WANTIL==1 e

"
i
8

n
2
=

/N

Total Volume

E
Combined MPG

Send to Word
AVTFIAMXZa— (HBWEHY ) w) T Companion by Minitab & 7z (& Minitab

Send to PowerPoint Workspace ~NEE L £ 9,

+ T T T c4 cs 6 2
Vehicle Type Fuel  City MPG Hwy MPG Combined MPG
SUV Gas 17 22 19.25

Send to Companion

W
P
=
[& Copy
~
t=

i A

Copy as Picture
Print...
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