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NINTIU

Alle Getting Started with Minitab Statistical Software wauilazwug i IsmMsldiaidusiiggues Minitab Afnsldeundu
Uszan
vanewn: Visdsiiuusitlunidsdelduiionsarldnulfifiesonduaiinesiu Desktop App Wit Wennldwenduiiiesiu web App viauu

ABLTILABSTEUY Windows ag Mac AnainsaUnwenduisiiasdu Desktop App Hialdnumdsisnuni Minitab dla

, v v

nmleseinaifdulvgandunssdesihediduney lnednssuegiviugiuanuiludednisnmasdinwegluund

2 4 5 9LAnIDNTURBUNITIATIEIAENILUAE Minitab

" msdsadeyaniens
B JURDULAYNITILATIZUNGEDR
" AsUsziliununn

" A1588NLUUNISNARBY
UNA 6 09 7 LU USD

" AslgRganvaeinAINEE AN luASIATIEH

" msdnddeyainumasinegunldlulsunsy Minitab uaswSeudeyadmiunsiasie
a =
AFUANYN

Useneniidossulatiliqudnszateduiginined 3 wis uiazwidldseuuaeuiiimeslunsdndiiuansaiu meusen

P U
o

Aoin13NaEling 3 gudnszatedumldssuuneuiiinesiferiuielilussavinmiftular siudmdswoidiseiula

naeavaviisde Getting Started with Minitab Statistical Software \auil Aauazlaiseuinisld Minitab H1un133AsIEn
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ToyavasAudnsredurlagnisasiansmuasyinnisiaseiniads ienagdnduladissuuaeuiiuneiszuuladl

Usgdvnmingn THaanlunisdndaiidunian vidanfiaumsiuitssuuneuiuneslavesaudfossuunaign Anavsadnll

fnsandeyaanaudiu lnenmsasununiianiuau (Control Chart) iWududuwsnifiefizginszuiunisdndeiueglunis
AuAuselll MNtAesgiAnIaInsaveInsELIuNIsiegIkan1svhauvesnseuIumstululymudeiue

¥
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druusznounneg lulusinsy Minitab

) ! & ei < L. a !
a'JuW'N‘]VNW@JﬂVlﬂ'MLWqu Minitab ﬂ@ﬁ?u@nﬂﬂm@ﬂuﬂﬂﬂqu

[ Minitab - Untitled - O x
File Edit Data Calc Stat Graph View Help Assistant Additional Tools

Navigator ¥ Untitled Report ¥ X o Command Line Clearall
. — 3 Describe c2.
Dol s O Untitled Report - Histogram c2;
Histogram of Days gﬂf- e et
-
Descriptive Statistics: Distan... H:t(u"gr:r:\ &

Histogram of Distance Bar.

Untitled Report Histogram of Distance

Frequency

240

Distance

History
Describe c2.
Histogram c2;
Bar,
Describe cd.
Histogram c4;
Histogram of Days Bar,
8 -‘
+ T c2 c3-T <] cs c6 c7 c8 9 €10 cn ||~

Center Days Status  Distance

1 Eastern 4.28264 On time 255 o

2 Eastern 3.35417 On time 196

3 Eastern * Back order 209

4 Eastern 4.30000 On time 205

5 Eastern 6.25417 Late 250

6 Eastern 5.29306 On time 93

7 Eastern 4.05000 On time 189

8 Eastern 5.31597 On time 335 =

o B 4D N+ ShippingDa-va.MTW 4 »

K]  ShippingData.MTW

duregUsznauni
1: nen9519n15KHaans (Navigator)

UsznaumesenismdenaansiegluniunuvanulagiSsadwivaudmunsididdaeitedignizegvinuanves

398n13 AANKNAUNINTITtenadnslag uunthiTenIsHadnSeyndwnail

B WanadnsuonuineisiisiUSeuifisunadnsuenuiu

" Waswdehidenadns Wenuvhnswisuteritenadnsiniinmadnsteritenazildeumusie

" danadnSlugilusunsudu wu Word, Power Point wie Companion by Minitab

" junsiasgiesnatnuiluau auaunsasenfunisauldlaglugauy Edit Wen Undo

Auugtsay Suiiunuresnuiivaisdsaivauainsnisongensuadnsuenaanisadn Mmihdenensuadng (Navigator) Aan

Yy 7 uazidien Group Commands by Worksheet
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2: #HAHAANS (Output pane)

° ¢ o

WaRSHAdNS 19U nsMkazn13e naanauldynAdaliasei nadnsuosasn1sIATIZILARILENLAAZILAY UTNFIY

HadnSAENINIYIALTENT]

" felvidenadaiavnvesiuadniiuiu antuedn T seluduidanadns

" el dAINaR NS 19MIRNSNNABINS ARNTINSINUSBANSI9NNTUARN

o v

" fieguadnsiliannsoneaiiuldludagiu rdniiideremasnsluniinaasenisuadng (Navigator)

AUUBIINURAY [iBLUTHUTIE UNaE NS VRaR AN TIATIEY ANAUNTIveHaTnEa i uNaasluntihi1eTenTHaans (Navigator)

wazidon Open in Split View
3: wiieinedaya/iisaTn (Data Pane)

wanIsaTniiien(Active) Ananunsalavaneqisaiviluntisnsdoyansouniu wi Minitab ldteyaluisanidon

¢

(Active) Tun1sasiy
Auuzthiaiy lunswasudedsain sudananfitouuuiivaiain
4: wi1i19318n15YAASHS (Command/History Pane)

TneAnsudu nthedaglivaniioNzuanatinenel en View > Command Line/History fnaaUalusunsy

Minitab vaueivieinstilliuans niisinstlasuanddunsimaluilienantalusunsy Minitab
5: uausdaue (Status Bar)

TduauuansanugLieuanvisegountaies N Inadns vihvsdeya visentdwmadng aaaunsagevsaveensu

v
=

P30L35ATN FUBYAUNTNAITaLANS BRaaNS T BN(Active)

Y Y

v
a

" pdn LiDUENIMS DYRUNTNA1ITIENSNaaNS (Navigator)
" Adn E Wananaiisnadnsuagnisnsdayaniouriv
" pan k= iauanieuAvtinadeya

" @dn E LA N ILANLNANNATNG
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Uszlantaya
Aiainussyteyala 3 Ussan
Numeric data
Toyausznnduay feg1adu 264 e 2.528125
Text data
Toyafignys faY YeaIuagsnuse Meg1udu Test#d 3o North America

Date/time data

A o

ToyaTuil feg1du Mar-17-2013, 17-Mar-2013, 3/17/13, vi3e 17/03/13
Joyaran fieg1aay 08:25:22 AM

%’agaﬂizmwi’uﬁmxmm 3/17/13 08:25:22 AM %38 17/03/13 08:25:22

ASIUALALATIVADULISATIN

Auansnasndsadvlndldnasaia vseavdalidnidndvionatsqlidniudeya wu lulasgend excel Wenauln
TridfonsAnasndeyatudmiiuluwilueu (Minitab Project) fifdsiauey nsiudsuwdasiiinduiudsainuuuiy
nuiagliinssnuiulnddsainiiduduaty

o
@ Y o

Foyadmiugudnsyatedudi 3 wislgniiuliludselnde ShippingData.MTW

nuewme luuenstiguasfounieuisainvesnuiousuyinnTin,et gavazBeamadnluds unil 7 madndideyauarmanieudeya

U 69
1. WalWdsaeens, ShippingData MTW

Toyasrgninsedlunenull Se1aiundnet1ein dudsivariable) viangiavuas domoautiLanogdUULEATR WAL

AaALY

+ C1-T C2-D C3-D c4 C5-T cé6
Center Order Arrival Days Status Distance

1 Eastern 3/4 8:34 3/8 15:21 428264 | On time 255

2 Eastern 3/4 8:35 3/717:05 3.35417 | On time 196

3 Eastern 3/4 8:38 : * | Back order 299

4  Eastern 3/4 8:40 3/8 15:52 4.30000 | On time 205

5 Eastern 3/4 8:42 3/10 14:48 6.25417 | Late 250
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LEATLAILUITATNLANIDIS 188, DUAVBIAAITONTAIET LARTLILUISATNLANIDIS18aLLDUAVDIAAITaNTIAIEa

" Center: Yagudnszatedum

U
o

" Order: Sufiwasiiandse
" Arrval Sufiazianiudud
" Days: Srunwiuiildlunsinds
B Status: @01UEN15INE
® On time Mungdtadadnadlansanuivun

® Back order viuneddkifintsdeluaden

v
o

® Late vanefia@olasunisdondnindsde 6 Tuniauunh

= o

" Distance: ¥8ENNNAUGNTENLFUATTREATU
U
unen iy

sz tiganlalsadnudiuarniauinaeisuld Minitab Tuundaldaziseuinislinsniiensiaaeunisnszangegeund

(Normality) veddeyauaznTiaaeuANuduiusseninsa@osiuys
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NINTIU

feuagyinmslinseinaifnuansaldnawlunisdrrateyauarUssiliuanuduiussenineduds uenaniingmdad

Usglovllunsmdeasluastielvifnnunadnsvneadinladiegy

AEInsasenlUNnsmves Minitab Inensidnluiuy Graph uag Stat Tunaigqmdmisadia nsmiismieurduiuna

nsAsginaifsznslunsinunaTINiislun1InTIaaeuANNYNARRENLATIUVINEDA
Hargunsmly Minitab Usenaudae:

" fegregulvidenyiinvensm
" azenlunisusuasunsii
" gunsaidsunlasdiulsznaurisuensinle

" JlidenUsuliedeyadnlud

Tuunilsnazyihnsdsateyaanlndaudnszavduindaliluunneunii IngldnsmliienazSeuiisuataie(Mean)
d13rvmnuiuwUsvesdeyalvariability) asavaeunsnsztevesdeayanuuuniNormality) wagnsIvaeuALduiUSTENINg

Al

4579 wlawa wazunledalaunsu(Histogram)

= v o w o v

fouagyinMIlAseineadia msasinsmiusnneuiieNnzgdnuzddgyvestoya dmiuteyavesgudnszanedud
AFRININIENTIUANRRETRIA UM TIRdwazAURuLUs VAT ULz ALd uonaNtuANWaININIIUIITeyYa
YosAudnsrateduinisnseansuuuunavsely ieiazannsadionldisnaaeunnuuanaeseninaaisliegagnsies

AUNANFDA

NNSAs9FAlALNSUTANENIBUNIN(Panel) UUVLAI9AEN

% '

\evrgieyavesudaraudnszangdusinisnszanguuuunivielal adedalaunsuvesiaildlunsindwusiasaudly

Y

% 1 = L2
NUIRWAEINU
nunewme: d1aadld Web App(rthmenaazsnsiudniles), fesrdndl Open in Desktop App tisazvhlsmuduneumarilldnsuiiumiloudu

1. fudumsiiunisreilesannunneunthlviduliduneun 2 Srlldlilaludsieeng ShippingData MTW

2. @8Ny Graphs > Histogram

[ Minitab’
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A5a519n5

r© ™
Histograms ﬂ
Simple With Fit
With Fitand
With Groups Groups
|
Help I oK Cancel

L

3.

Lien With Fit 91ntuaan OK

4. lures Graph variables, laonAvautl Days

r
Histogram: With Fit [
C2  Order Graph variables:
C3  Arrival
C4 Days Dy e
C6  Distance
Scale... l Labels... i Data View...
Multiple Graphs... | Data Options. .. l
|
Help | oK l Cancel

L =

5. @an Multiple Graphs, ﬂﬂﬂﬁuﬂgﬂLLﬁU By Variables

6. Tlutes By variables with groups in separate panels, @onaAaduil Center

Histogram: Multiple Graphs

=)

Multile Varisbles By Varisbles |

C1
c2
c3
c4
(o}
ca

Center
Order
Arrival
Days
Status
Distance

By variables with groups in separate panels:
| Center

By variables with groups on separate graphs:

Cancel

7. aan OK luusazlnevdandand

15 Minitab’

el
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nunewme n1sidendinlsiredul) lulnezdontenddulvallu Minitab 1438msmellil

€

»  judardndisudsireduy) Tunseusienisimuds/an

" Fenmuwusireau) lunseusienisiiuys nntuadn Select

o—

" fuidesuusedinl) visevanuavnadil

Histogram with groups in separate panels

Histogram of Days

Normal

L T

Central Eastern | Central
Mean 39384
StDev 1280
N o9

Eastern
Mean 4452
StDev 1252
N 1

Western
Mean 2.981
StDev 1.090
N 102

Frequency

Panel variable: Center

wlawg
aandalaunsuvszanalaindusussdiniuaraumnsseurnas Iuslanaudnseanedudusdasuiainnanszaneves
Toyauuuuns

In589n50U(Panel) dalpwnsulyal

o v S v I o g v . ~ = ' a
ﬂmm@@ﬂ?ﬁﬁ]ﬂLiﬁlﬂﬂﬁa‘U(PaneU 299 3 ﬂﬁ']W‘V]ﬁﬁ'NsL‘ViiJ ‘V]'ﬂ‘ﬂ\ﬂEJG]'E]ﬂ']iL‘U?EJUWIEJ‘Uﬂ'WLQaEJLLaﬁﬂ']iﬂﬁﬁﬂ']EJ
vanewn: faalld Web App(mthmenaagsisiuidntien), dosndnil Open in Desktop App Wioarldmuduneumanifldasutuniloutu

1. pdnhduenigalaunsy anduidon Panel

2. manfiufiu Arrangement, Tugas Rows and Columns, 1don Custom Tuges Rows ey 3 lures Columns
Uau 1

3. AN OK

. . ® SOLUTION
CENTER
1 Minitab i 1s 6



Getting Started with Minitab Statistical Software ATENTIN

Histogram with panels arranged in one column

Histogram of Days

Normal

Central Central
Mean 3.984
StDev 1280
N 99
Eastern
Mean 4452
Eastern StDev 1252
N m
Western
Mean 2.981
StDev 1.090
N 102

20

(=]

Frequency

20

Panel variable: Center

wUana

ALRREveIdUinTELAUA Uiz IizuanAiulasARsve AT lunsTndAe:

B Central: 3.984 Ju
B Eastern: 4.452 Ju

B \Western: 2.981 Ju

Falounsuuenemunguioya uanwkainAug Central uag Eastern dAnaduveIatun1sindalarnisnsyatevesdeys
IndAgsiu Twrneigud Westem fidnadisvesianlunsdndidunit aaenvuiininszanevesdeyatioeninnsiiasizy
UNTI 3 1509N1TIATIZULA %110 27 LaasivionsnTaadeutudAgyyniaifvosmunanaesenisaaaslneldisnis

Y

AAs1ziauLUsUTIUANalysis of variance)

AuugNILAYN n3mluarHadNEUNIEY WU Balaunsy, Minitab zdeunuindledeyaluisainiinsdsuudas Weteyadeu daunaiid

wdadteuiuuuremtdraans Mntulindndsiierhnsdmannadnivieaiwadnslnimedoyatagiu

unlvdansvuasiiudannulansiw

A v o B = 1 s X o a = a v 1
LWE’]‘U'JEJI‘VI‘VI'JMU'W’]{MLLU@Naﬁﬁiﬁ]LLﬂilllﬂi'JﬂLi'J‘Uu ﬂm@]@ﬂﬂ'ﬁlﬂaEJ‘L!‘U'E]ﬂi?WLLﬁﬁLW@J‘U@ﬂQW@ﬂWﬂiWW
vanewe: faalld Web App(mthmenaagsisiuidntien), dosndnil Open in Desktop App ioarldmuduneumanifldasutuniloutu

1. sulandniiensan Histogram of Days

2. Tutes Text, fiun Histogram of Delivery Time

1 Minitab’

SOLUTION
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. [

Font | Alignment

Edit Title

Font: —Style
I Segoe LI Semibold ¥ Bold

1L
Elg

| »

I | Segoe UT Semibold ™ ttalic

Segoe UL Symbol
Shonar Bangla I Underline

Showcard Gothic Il
Shruti [

SimHei _
Simplified Arabic b —Preview ————————————— |

Colar: |Auhomaﬁc 'I AaBchXnyZz

Text:
| Histogram of Delivery Time]

R

1|

|

Help | oK Cancel

3. Adn OK
4. eanuhddurgalawnsy antuden Add > Footnote

5. luwes Footnote, Wui Western center: faster delivery time, lowest variability

==

-
Add Footnote

Footnote:
Western center: fastest delivery time, lowest variability

Help | oK Cancel

B SOLUTION
CENTER

1 Minitab 1
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Histogram with edited title and new footnote

Histogram of Delivery Time

Normal

Central
Mean 3.584
StDev 1280
N 99

Eastern
Mean 4.452
StDev 1252
N 1

Western
Mean 2981
StDev 1.090
N 102

Central

Frequency

Western center: fastest delivery time, lowest varigbility
Panel variable: Center

wUana

ey = a A o o a1 1%
Yz tigalaunsuveinaiisnuandeatensiiuazdonnulansmidisulanalaeasuuas

AdaazuUanNauLNuNINA1TNIEA8(scatterplots)

nsmlanunsagieuidnlsianuduiusiunield sufeseduanuduiusseninediiuls madteuduiussenine

'3

\ & a I \ = a o o o a ¢
LLUia'lll'ﬁﬂ‘U'JEJLUuLLu’WI'NIuﬂ'WTJLﬂi']%‘iﬂ‘Uuﬁ]@lULLa%‘mEJ‘U\?‘U'NW'JLLU{LﬂlIﬂ'J']lI?I']ﬂi‘gLLaﬁﬂ'ﬁum’]ﬂ]Lﬂﬁﬂmﬁ

o o 1

Wesnnusazgudnszanedudibiuinsdndanigluiiundiin aueadeinssezmdunisdndadutadudfyegraunnviol

v

FOLANTNLTIUNTINEY WiaRULRadatazyinN1SATINERUANNFUNUSTEIN A AL TluNSIndsiusTaeanidlunisinga

A519UNUNINNNTNTEAN8(Scatterplot) WuuLENNEY

lunsnTInANNEURUSTE NI TERD AnENANIalduy Minitab Assistant Fa9stiennudanalaagnadule wy

Assistant TgldfiunsvaaeunsadanugIuialy, M13AsIERiUAMNINLAZNITORNLUUNTNARADY

£l

Tty Assistant Tuanunisalivandl:

" padeinsAuIsmAslumadeniasedievnsatiafignaadunsingey

" padesnslaezdendendilifeddanuimeinunediaunnuaziesensld

q

£%

" ANt Minitab tensivdeuanuigiulinmeie

q

" AABINITHAS NS IRARIIENTINKALRB U T IHaLBEATTIBN SWUaNa AN

nunewme: d1aadld Web App(rthmenaazsnsiudniles), fesrdnil Open in Desktop App tiaazvhlsmuduneumarilldnsuiiumiloudu

.. ® B SOLUTION
CENTER
‘m Mlnltab 1/1'13’] 18 g
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A5a519n5

Lﬁaﬂl,mé Assistant > Graphical Analysis

Tuges Y column, UJou Days
Tuaes X column, Uou Distance
Tusea Number of X columns, \dan 1

Tuaoa X1, Uou Center

nel@ite Graph relationships between variables, Adn Scatterplot(groups)

Scatterplot with Groups

Center
Order
Arrival
Days
Status
Distance

Continuous variables

¥ column: 1Days
¥ column: {Dismnce

Categorical X for grouping

Mumber of X columns: 11 vi
x1: Cenher|
X2

oK Cancel

1.

2.

3.

q.

5.

6.
Ci
c2
3
c4
C5
ca

[
7. @an OK
wUang

HAINNSIIAAINY Assistant AglaT18uNaaNEIN ST IUTATLULTANARBANTIAT kAT TIEAMLUAHANT

AAszsmeauiulagdy

Summary report

Summary report UsgnauniguNunInnIsnszane(scatterplot) seningauIuiu(days) fuszeznia(distance) vodusay

Audnszreduminneuunsfieaiy senuifiueunmnisnszaedniuenusazaudnszatedudl i

8 Minitab’
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A5a519n5

Scatterplot of Days vs Distance by Center
Summary Report
X-¥ Relationship with Groups
Assess the overall relationship and examine the groups.

]

7 [] [] =

L
® & ] ° ® B ] [ ]
6
® ® []
= = ® o ou %o of n &
LF] 2. L] OOI| J [ )
51 hd & .’. 'II
(]

e
F4

3

2

o ] .
*
1 e * .
o
0 100 200 300 400
Distance

Diagnostic report

Central

Diagnostic report wugthjuuuuiiilemadululdlugadeyavesna nuuununmnsnszaglivansmnuduius

Tnqseninsdnuiuiu(days) Aussezniadistance) 1éu regression vatusiazAudnszaBANmIANuduRLSTud AT Tas

Ustlanszaga(distance) Tunisdndslnds liladinasionatlunisdngs (delivery time)

Scatterplot of Days vs Distance by Center
Diagnostic Report

] [ ] = [ ]
®
L] ] L ] [ [ ]
m .. ° .. oun %0 i - 4 ] g
LF 3 L] Opl m J. L/
® [ ] I:.ﬁ* :I ® ﬁ‘_f_‘_‘ _____ o
— e~ 3% MBe e B

» & '
.‘__.____ - .g:“,_w..h_. """i"."'
s * ‘:Qg_g:x:g.*.&“. o ‘e
‘o ¢, ©® hd . .

Examine the overall relationship between the process input (X) and the process cutput (V)
and the X-Y relationship for each group.

+ Determine whether the data appear to fellow an overall pattern across all groups. The
more closely the data fits the pattern, the stronger the relationship between X and V.

+ Identify differences in the X-Y relationship between groups, such as changes in the
slope or location of the fitted lines, or clusters of peints in different locations.

Look for these patterns:

Different Slopes

Shifted Groups
-

- -
u =
[} LL! >5e
e -
: .
Groups Clusters
Form Clusters Within Groups
P et
% . e
. pu-
P}
Different Restricted
X Ranges X Range
H -
]
£ g
- * mguE
. O]
v
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Descriptive statistics report

WaRINaATRYDIAUENTT AU UL UNY

Scatterplot of Days vs Distance by Center
Descriptive Statistics Report

Days Distance
Center N Mean StDev  Minimum  Maximum Mean StDev Minimum  Maximum
Central 99 3.9840 1.2798 1.2674 7.0701 253.64 99,797 32 500
Eastern 101 4.4520 1.2524 1.8597 7.7479 275.94 10477 ga 487
Western 102 29814 1.0896 0.87083 5.6806 251.62 88.492 68 473

Report card

v
[ = |

Report card Wiseasdentivisnisidatoyaiaund Getisieinfianuduiusseninadings y uaziuds x Using
n3ald fuUs y A Days Waz@awus x Ae Distance wag Center g19nASTILNUAINANTATEE LU ITANNENNWS
sEI9dwIniu(days) fuszeznidistance) Using egnslsianuiiuenavzdinnuduiussenindnuiuldays) fuusazeaue

nszaeduinduls Tananldnsinaeudeluundaly unil 3 Msnsizideya wih 27
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Scatterplot of Days vs Distance by Center
Report Card
Check Status Description
Unusual Check for unusual data peints, which are points that do neot appear to belong with the rest of the data. Unusual data can cause
Data the fitted line to be pulled closer to the unusual points and away frem cther points. Because unusual data can strongly influence
the results of any statistical analysis that you perform, you should try to identify the cause of their unusual nature.

You can hover over a peint or use Minitab’s brushing feature to identify the worksheet rows that cerrespond to the outliers.
Correct any data entry or measurement errors. Consider removing data that are associated with special causes and recreating

the plot.
Mext There appears to be a relationship between Y and the X variables. Censider performing a regression analysis to further
Steps explore the nature of the relationship.

N33R EINTINTAIEATINUUNLNLAYA

ha3esiiodniensinly Minitab Tun1sdnlewmategnamuuminiGediu AuausalindanuaIuLUNITInMaL ALY

ﬂinLﬁaaﬂuuﬂﬂWﬁ%’@mq

dionanssamslinneidonidesturesdeyaruinssaedudliiurmivesnn auavuansdalaunsilieglumii
WReaiu

AN99NTINUU Layout

vanewn: faalld Web App(thimenaagsiisiuidntien), dosndnil Open in Desktop App Wioarldmuduneumanifldasutuniloutu

1. panEhdduruEnsm Summary report AnntudanA1de Layout Tool

SOLUTION
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Graph layout with the summary report

(] Layout Toal Fr
FuAIRaLR
o Sy o e ssn y o
vasns il : || : =] o

Rows: |2 = Columns: |2 =l e

Histogram of Days " 5 5 % g e |

Scatterplot of Days vs Distance by Center g . o &ﬁg
. . = . 7 g

Scatterplot of Days vs Distance by Cen’ >
\f!:.nﬁﬂumﬂ'nu Scatterplot of Days iy Center

remilungios —— |

o = % -
Wadmana v = PR Wt
IR - S £
BRI 3
R e
] Foeere L,
= Piihd
Help Finish Cancel N
MHistogram of Defivery Time
e

nsdaly //—"/ ' ‘ B
goiiwludnang : £

Summary report LiUssgnImuRuNImMNIINIZNE(scatterplot) Ndanluiniosdiadnang (Layout) uda

yinsannkuvassnsWluntdant Tudas Rows AUW 1

v

AaNYINg N Summary report kazainlulinsurinvesnisdninlayout)

v

AanUuanasiunar 2 nansmisalaunsulisudieveanisininaayout)

9 Y
v

AaN Finish

RN
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Graph layout with the paneled histogram and the scatterplot

Histogram of Delivery Time

Normal

Central

Frequency

Central
Mean 3584
StDev 1280
N ]

Mean 4452
StDev 1252
N m
Westem
Mean 2581
StDev 1.0%0
N 102

1 2 3 4 5 L1

Days

Westemn center: fastest delivery time, lowest variability
Panel variable - Center

Scatterplot of Days s Distance by Center
Summary Repart
XA Relationship with Grou
Az the cverall rebationship and axamine the groups.

.
v . %, W 8
. L] -

SEPIERORLT LR

| Toem s

. nm qgadteld o

nuewg deyaluisatnivisulundininiinariinisdninansnudy Minitab aglivsunsmiidansds ausesdaensminidensn

anvo 9 > "y
Alsvinisusumutayalvaud

YDAMUVUNTINN

U

374 (Layout)

AMABININILIINTwazIBeANeINUTRNTIMULTITAIN

wnewn: Snedld Web Appmihmetsavssiudniles), fospanil Open in Desktop App ieaiildmuduneumanillinsudumioudu

1. audandniinsmuuaTesdiadning (layout)

\denLuy Editor

A

> Add > Title

Tutes Title, WuntUan11m Graphical Analysis of Shipping Data

pan OK luwsazlnardantendluninganadng

dasiulannaldrannsinuds Adnuhdduuniinsmuasiden Select Item > Graph Region

1 Minitab’
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Graph layout with a new title

Graphical Analysis of Shipping Data

Histogram of Delivery Time i ﬂ.}‘ é.":'.fn"" ad
Mormal 3V Relatharahig with Grougs
AT AT P e T
Central ] Cornrat_ | . =
Meam 1524 | L] — % ] |

Sibev 1250 |
Ll ) [ | - .4..

& [
fasem | . L/ .
Mean 4452 |
| - [}
StDew 1252 | i Mo 1R M . . L
| . -
o
L]

N 101 []

.
I L]

Westem :

Maan 2581 | = L b‘f ‘ k . i

StDev 1.050 | . uny ageiite B o 9 L

N w0z | —_———

Western conter: fastest delivary time, lowest variability EST
Panal variohle: Conter

danasnsiazns9luds Report

P2
= [ £%

dialilausslevdasanaindeyandeinisdeasnaansmlinsgivesnaludiyanadu uenantaudieravsienisii
HadnsMsIinTsivesguiliesuievsedsunnitigliuaaaduldvinisdndulaldegdinian ieiavudsdunanuvesnn

IrifuuAraduAnaunsadwiTuaznslalaenssluda Minitab Report
nuewme: d1aadld Web App(nihaenaagsnaiudniles), #oenAndl Open in Desktop App titparildmutuneunarifldnsudhumiloutu

ANNENLNTAINTIMLAEANIIVIINNAINANTIAT IS DL B ILANTIMUALA1TNAMABINTS IaRINsal Minitab LiaNaans

PaluaIUYIgUlnLns R oMgs18UatULAY

dansuazansranaviualudeseanu

TuN5ANIINKAZANTINIMLAIINNTIATIER,AANENEUNYITINITIATeluYes Navigator Lien Send to Report

dansmuazansranealugesneau

Tunsdansmuazanimunanmsias e aanshdlurnimnamsensiluniisiwadns 1ntuden Send to

Report

o
o

naewe anasonaanslaglugalusunsy Word, PowerPoint #3e Companion by Minitab #ifnsalinn3eswesnns lunsdinsimuienisns
Tnqlindnuhdluvinfidnlaguemadniiadeniusunsuiideinsavdmains iefivzdivazidunlnquomiunadns adnuhdluvniivhde

FUUUYDLTAU
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JaAulnauduau

% L. o ad < L. = o & 2 a o o & =
‘U@Ha‘ﬂ@ﬂ Minitab %Qﬂﬁmmﬂuniﬂ‘w @mmmimﬂwﬁmm‘uaﬂ Minitab LuaﬂﬁuﬁmmuLLﬁmﬂu%Lﬂuanmwmwm KN

P

ufedeyaludsddn nadnsnmsiasgdt amdnisinnu uazengnaslilulaezdendend

U

1. d@enwy File > Save Project
2. Flusdnameindesnisdaiulng
3. Asdelyidaanin MyGraphs
4. @Aan Save
uneabu

HANTIATIERRENIINkaRI A luN sIndwmilsdorens 3 gudnsratedudiiannuuanaaiu Tuundaluanasuaniua

£%

afif(Descriptive statistics) wagyinmliaTEnANuLUsUTIWENAdaUIIANULANA1IYeayalulday Audnsz g duANTl

v o w a

HedAgnsadanisli
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NINTIU

adn fie n1sldndnnismaenaudeisnisimugadlunisdaiu s3usim Aesen wanateyauazmdoauainaanis

AT Fanausaldaiatisilugnisdadulaiierhnsuulsanssuiunisuaskindnilaeg1agnaedeiy

Minitab #3531A5189nseiavvaInany U aun1sannes (Regression), N153LATIERAMULUTUTIUANOVA), 1AT04ilD
dwfununnnIw (Quality Tools), aunsuiaan (Time Series) a1 n3MANWIauiuNTIATIwIMEdf(built-in-graphs)

svtelinadilateyauaznisusylunadnsiled wenainilaudsaunsouans, InNULazUTNAIATIZAMN AR I

U] U
o o "y o o

Ausuunil agrinnsuseliuduiuiddenindsantinaredeendalullasfiunig nevinnsnaaauinialunsindsves

o
Y o LY 1

AUENISEAEAUAINA 3 Wit danuunndiueteideddyniaifvield

ayunmsiudeya

U
o

wavnsadfdunisasiuazuandiiunmlnesinvesdeya 14e1da Display Descriptive Statistics lilemsuaued@od

dalgviunm, Snnundartuagdnnuibiladniung vegudnszaneduiudasun

LAAINANINEDF

—_

\Unalwdsaeene ShippingData MTW

2 Lﬁaﬂl,mé Stat > Basic Statistics > Display Descriptive Statistics
3. luves Variables, \@enaaduyl Days
4

Tutes By Variables(optional), \denaeauil Center Status

Display Descriptive Statistics ﬁ
Cl Center Variables:
C2  Order
C3  Arrival Days b
C4 Days
C5 Status i

C6  Distance
By variables (optional):

Center Status

——1 Statistics. .. | Graphs... |

Help | oK | Cancel ‘

1 Minitab’
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|
o

dsdndnglu Minitab desnsiieawaszyaiilaezdendondwanliauysel urvesasinasedldlaezdendonddeoslunis

ANUA LU DNITRULALNISHEAAIHE LU NSTkananans i sy

5. mdn Statistics
6. liiden First quartile, Median, Third quartile, N nonmissing k&g N missing

7. @ean N total

Display Descriptive Statistics: Statistics M

v Mean
V¥ SE of mean

I variance

[~ First quartile

¥ Standard deviation

[™ Coefficent of variation

I Trimmed mean ] M nonmissing
' Sum o N missing
2 Minimum
v Maximum
|| Range

I cumulative N
I Percent
I Cumulative percent

™ sum of squares Check statistics

[~ Median [~ skewness {* Default
[ Third quartile [ Kurtosis  None
[~ Interguartile range [~ mssp Al

[ Mode

Help oK Cancel

kY ' < o ¢
8. man OK luusaylnezdentend
nuewme nsidsuiaiden Statistics lulnerfendenddos lazdmanunmsinuilaeglagiuwiniy mswasudidendilusunsusaaly

v

wienswiaqlu Tuluduuy File > Options veneludiu Individual Commands uagiien Display Descriptive Statistics (dansaadiffisesnis

dlenaudalaezdendendtos Statistics duazwansainfinaudontd

Descriptive Statistics: Days
Results for Center = Central

Statistics

Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 6 * * % x x
Late 6 6.431 0.157 0.385 6.078 7.070
On time 93 3.826 6119 1.149 1.267 5.983
Results for Center = Eastern
Statistics
Total
Variable Status Count Mean SE Mean StDev Minimum Maximum
Days Back order 8 ] k] x5 Ls x5
Late 9 6.678 0.180 0.541 6.254 7.748
On time 92 4.234 0212 31.077 1.860 5953

SOLUTION

U Minitab’
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Results for Center = Western

Statistics

Count Mean SE Mean StDev Minimum Maximum
3 * A * %* *

ez 2.981 0.108 1.080 0.871 5.681

nuewme Auaasaraanslaglugilusunsu Word, PowerPoint e Companion by Minitab #idnsdlifaeswesnm lun1sdinsmuienisn
Tnqlindnuhdluvinfidnlaguemadnsniadeniusunsuiideinsavdmains Wefivzdivazidunlnquomiunadns adnuhdluvniivade

FUUUYDLTAU

wUang

HavutinmaansLansadaLeniumugudnszatedum lngluidazaudniyaneduin anausamduIuAdwei

U
o | v

Tailasiuns (back orders), 3MuuUANATNAIA1TN (late orders), wazdsriunivug (on-time), lanAsauil Total Count

De
=De

1Y o o o Yy &

" Audnsrangduen Eastern dd1wuddlilanidunisuniigaiiiu 8 mdaariduiudadeartiiniu 9 fd

a v

" Audnszrangdudn Central Hwumdsliladiiiunissemaunminiy 6 AMduaziiduiudadiarduiiiu 6 A

" gudnszaredudn Westem fidmnumdslildmidunistesanindu 3 Adwasliidwiudidiag

ANANNIIANTINAUY session AANadE (Mean), drutlesuuiinggiuresaiade (SE Mean), dulsiuuiinsgiuves

1% '

Toya (SD), AWaA (Minimum), wagAasgn (Maximum), vesdn1usvasindaveudazaudnszanedud dansalmdalild

EVARRE ]

'
P

alunisaglifisieazideeadfmand Wesannlulasfiunisinas

WIguiguARaeY0UaLadRINgurIaNINNI

aa

Bnsmeatanteuldivegranlvlunisdndulanivadfifie n1svegevauufgIunIsadf(Hypothesis Testing) @4 Minitab &

MadluSaslliannuINUY 1Y NSNAFBUANRAY (t-test), MTIATIEHANULUTUTIU (ANOVA), Ineinlunisnadau

anufgurzduivpuhdisaulatuiviiinewsddaihnsiigaidedeyanndieg

MINAdRUANNAFINUSENRUME 2 dumdnAe auNAgiuman (Weuuume Ho) wagauuiziuses (Weuuume H,)
anuAgunanludeduiivgrulosiu Julndredannansfinyideneuniiivieauslaeinly auufigiusesdiedadinn

v a 6 1 [ a = '
Aoensfigauinduasmiely
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Mnnmsieszilnensmluunieuninuas msiisesineadafiiuin auadeinAeasvesalunisinds (Aneuausy)
Tuusiazgudnszneaui(@ads) uanmsedrslifodWameaiiniels Fsannsansrvaeuldlnomsiinszinuuususiu
wuudadeifisaione-way ANOVA) FaduiBmanaaeuiaadsdmivdeyaseinguiuluuasfumsdnuuuuiadoder
uenniuashnmeaeunaisufsuriaisvewusasquinsnedudhiiauuanisfuvdolifmeBssudio

ALARENAIENGULUY Tukey

ANILATIZIAULUTUTIU

1. \d@eniy Stat > ANOVA > One-way
2. \@®n Response data are in one column for all factor levels

3. lutes Response, danAvauil Days Tuyes Factor, \danAeauil Center

One-Way Analysis of Variance &J
Cl Center JResponse data are in one column for all factor levels j
C2  Order
C3  Arrival
C4 Days Response: | Days
C5 Status

Cé Distance Factor: Center

Options... ‘ Comparisons... ‘ Graphs... ‘
t Results... | Storage... |
Help [8]4 | Cancel |

4. @fdn Comparison

5. 97U8 Comparison procedures assuming equal variance, \dan Tukey

1 Minitab’
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Cne-Way Analysis of Variance: Comparisons M

Error rate for mmparisons:{ 5

Comparison procedures assuming equal variances

¥ 5
I~ Eisher
[ Dunnett
Control group level: JCentraI __‘_]
I~ HsuMCB
Best: JLargest mean is best __‘_]
Results

¥ Interval plot for differences of means
V¥ Grouping information
- Tests

Help oK Cancel

6. Aan OK

7. ﬂgﬂ Graphs
vangdasadiflu Minitab szuansnsmunndendudsezdaeliinuulanauaznaasurnugnioses
AUNAFIUNEDRA nawWﬁmw%’auﬁ’uﬁ’vwaﬁmiwﬁﬁ]mj'aaﬂ,umimmaaauauuag’mlﬁawé’q

8. nglaide Data plots, 1don Interval plot, Individual value plot Lay Boxplot of data

9. mulawde Residual plots, ldon Four in one

Cne-Way Analysis of Variance: Graphs &J

Data plots
¥ Interval plot

v Individual value plot
¥ Boxplot of data

Residual plots
" Individual plots
I Histoara

™
[Dires
-

Residuals versus the variables:

Select o
Help oK Cancel

10. man OK luusiazlnazdandond

U8 Minitab’
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U

One-way ANOVA: Days versus Center

Method

Null hypothesis All means are equal
Alternative hypothesis Not all means are equal
Significance level o = 0.05

Rows unused 17

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

Center 3 Central, Eastern, Western
Analysis of Variance

Source DF Adj SS BAdj MS F-Value P-Value
Center .4 114.6 57.317 39.19 0.000

Error 299 437.3 1.462
Total 301 551::9

Model Summary

s R-sg R-sg({ad]j) R-sg{(pred)
1.20933 20.07% 20.24% e 7 T
Means
Center N Mean StDev 95% CI

Central 99 3.884 1.280 (3.745, 4.223)
EFEastern 101 4.452 1.252 (4.215, 4.689)
Western 102 2.981 1.090 (2.746, 3.217)

Pooled StDev = 1.20933

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

Center N Mean Grouping
Eastern 101 4.452 A
Central 99 3.984 B
Western 102 2.981 C

Means that do not share a letter are significantly different.

Tukey Simultaneous 95% CIs

Interval Plot of Days vs Center

Individual Value Plot of Days vs Center

Boxplot of Days

Residual Plots for Days

[ Minitab : e
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wUang

v
o

nszuumsinauladmsunsnagevanudgunvadAtuazldan pvalue fildarnnisnegeu Jadurfivenalonaiisily

UfiasaunAgunanidloanufgiumaniuduais

" A1 p-value SAntleendwisewiiuseaulisdAgiaaly (a-level) HUfiasauufgundniassausuauuigiused

= A1 pvalue SAnunnndnseautlddginald (O-level) wansinlianunsauiasaunfigiumants Jeldaunse

YRUTUANNAFIUTDY

Wielden oL wiiu 0.05, A1 p-value (0.000) Tum131 Analysis of Variance fivdngiuiitesnedsasulaindlogrsloenilegug

nsratedumniAnaiovesiallumsdndunnaeanaugaus

[
o aa o 4

HafliannIsnaaeu Tukey’s test 53uL3lunT19 NuanmaSeuisunsiiideddauaslifided Ay Wesmnusiaveud

o o

nszaedumuanaaiu vineanuauinsyeduiimualiawasvediatun1sindaandsiuegdidudfay

wUanansan ANOVA

Minitab a319ngunsnigiglunisulananisiinszivesnn Ineunfnudewsiveaey residual plots Wuguduusnantu
n3I@8 interval plot, individual plot wag boxplot lunFauqiuieiasysviliuanuwintiuresriaie anvunmufos

o o a

Uszifiu Turkey 95% confidence interval plot iiefiagindldudrAgnisaiavielsl

wUana residual plots

14 residual plots NlATIUTMANAEIEDANA189 AN TN ATIVAOUALNAFIUNADA

Normality Probability Plot ldiflensiaganuaznisnszateiladiduing nsigauunsmiFesiududnuazdunsauansi

AAwaa(residual) IN15ns¥aNELULUNR

Histogram Tdifionsa9ginfigalasvestoyavansyn, fideyaiaund, nnsnsyanedliiluund Falawnsunisaziluguseds

ATIRUNGS

'
aa 1 (% a

Versus Fits ldiitensagnisnsganeliadinase, aruilnunafiengeuazdoyaiauni dnvuznialsinisnszanewuudy

annanesouAAuY
Versus Order l#ifiensiagiianinanernauvionssli dnuaenilinisuanwmnlduvzesiuuulngresoya

dwudeyaaudnszatedud Tunsm residual plot wuu 4 Tu 1 duliuansdnuazlandelaudaivdnuaeiesuelitheiu

waneinsaguranIsiaseienuulsususuunidadetuiuluegaliveinamada

MNUBWR AUAIU1I0I Minitab Wana residual plots wiagnsueniiy
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Residual Plots for Days
MNormal Probability Plot Versus Fits

3, - 3 4
£l L]
. g :
= = % ]
- ® l
S =
g 3 l ]
& s o
a &
101 l ' I
1 -2 ]
. H
-4 -2 0 2 4 30 3is 40 45
Residual Fitted Value
Histogram Versus Order

Residual

TP RR L PREE S P PP ES

Residual Observation Order

wUawa interval plot, individual value plot wag boxplot

75739 interval plot, individual plot kaz boxplot wiagnsiieUswIwIAUNTTRdAazALInTy18EUA nseiudaln

Y v
o

wnsuluunneunii boxplot vesrudnsyaedud Eastern dinsomuneneniu () gusinludeyafaunfviemdsdeilld

alunsInadRAUNR

3339 interval plot 8nA3a Iny interval plot waAnYIANUTLIL 95% VosALaduusarA1 MNuABsIgosntlogauunsIv
Py ' a s s A =~ ' ' o o ' ¢ a v a a
\agALady MuAesiwesivile interval bars WiagA1 95% VoY eANILTRNY UaAvIIALInTEIBFUAT Western Hidiade

PawITndUTIEN (2.981 Tu) UALYRANUTOIUTENIN 2.75 uag 3.22 Tu

Interval Plot of Days vs Center
95% Cl for the Mean

45 T
i ) /’/l\

i
4.0

S
Central Eastern Western

Center
The pooled standard deviation is used to calculate the intervals.
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Individual Value Plot of Days vs Center

®
7 L
s H
i [
6 . 4
s ! L .
®
o e — —
g4 *,_.— \
s 3 i —%
[ °
: : ; 3
[
1 !
o
Central Eastern Western
Center
Boxplot of Days

*

| . ‘
] e
~—
H’“‘“‘-».__q_
3

Central Eastern Western
Center

Days
Fs

wUawa Tukey 95% confidence interval plot

Tukey 95% confidence interval plot WunsmnAfigalunsldnringrafinaneqfuvesrwassazldlunisussdui

q

¥
o w =]

nasamatuinuLansegsiitedreriall Tukey confidence interval Wane pairwise comparison $144:

" Aundgvesaudnivatedu Eastern auanNALRReveIduUdnIEIeAUM Central
" ALRfeveIgudnTELAUA Western auINARREvRIAUEnTEANeFUM Central

" ARfeveIudnTEILAUA1 Western aUINARREYRIAUENTEANBFUM Eastern

MadduuNTMLienTIIANUSTUIUNAINGTE VBUWALLLALAN FaAITeiufiusranalivemaausEniegudnsEang

&uf1 Eastern fiu Central i1y 0.068 fiv 0.868 MangANAWAAUYBLIATUNTIRdEUMIENINAUInsE8duA

4

Eastern fiu Central 8g5e%i14 0.068 fit 0.868 Lialun13dndsvesaudnsyedua Eastern agldlianunnnitgudnszany

A o o 1%

dur Central agnsditdodfy auulanaladnnislagldrmsanudeiuanuaiinsiziuuy Tukey Muanadudsaaud o

T 9 U
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CENTER
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o o '

AgudldaneglugimnuieiuuansinAmnansdianuunndedailteddy uansilagdeudiiatlunsdnddumues

o

o w

AugNITAWAUAIERSAMULANASe g siiTud Aty

Y
Tukey Simultaneous 95% Cls

Differences of Means for Days

Eastern - Central i |—0—

Western - Central *

‘Western - Eastern l—‘—

2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0

If an interval does not contain zero, the corresponding means are significantly different.

S188LDUMNLLANLNSINUNSLUANE

aumaiﬂﬂmﬁaﬂmimmiwazlﬁamLﬁmﬁumiLLUaNa one-way ANOVA Tusfatiei309 Tukey’s multiple comparison ,

Minitab T9518a198aNe UNaIATITIUL Session wagnsIMTNgITeeiumaannnlag
®  miheing Output pane, AANGNAS [-] NTUEDN Help

[ <

IALAULLILITU

%’ﬂLﬁ'uﬂ15ﬁ1nwuﬁwmmammiuuﬁmmmm Minitab

1. d@enwy File > Save Project

2. Fluddvawesiigosmsiniulng
3. datelwdaunai MyStats

4. ﬂayﬂ Save

[l Minitab
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uneabu

HAAALAZHAILATIZIAUMUTUTILLARIIAUENTE A8 FUM Western Hd1nunisdndsanthuagduuildladiliunisdes
e Meddldnannlunsdndsduign Tuundalunuazasraunugiaiunu (control chart) LagyiN1TIATILRANNENNTA
(capability analysis) teazUsziiuinsruunsyiuvesdudnszatedum Western danuiatiesillenanvasuluniely

AABAIUNTEUIUNTTHANUEINTaYIUNeluaUasTeza lunsIndsnfruaurs o bl
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4 nsUssidunn I

NINTIU

AN MTNNETASEAUTRIEUAIMEBUIN IS IUANFRINTSURgndT WhnnalaenaluvesnuiuaunInie N15angna

voudy MsnanduAlviegludervun(specification) Melunanfifvua

Minitab fifdsnnineuagvanvanefitisaalunisussiluaanmesnnundununimda3unn wu wugieuay
(control charts), i3peiiaeuNUAMAIN (quality planning tools), MIAATIERTEUUNITIA (gage R&R studies), N13

AATIENAINAINITANTEUIUNNT (process capability), kaensInTenaruieiouara1ymsldnuningdoue

o =

(reliability/survival analysis) lnguniiaznanefiuiuanziuInIUALLATAINEINTINTEUIUNT

Y 9

|
1Y o

nuurAAwMNLNIAIUANYEY Minitab Usznaudie:

" gunseusuuugsnludivdninauiuvseiudsuteya
" gunsadenIsnsuszanamilines AMvuaduaiuay
" Lansmanadeumauinunivesdeyanuaieoya

" anunsauTuusivtinivesunugll [y nsiiadudneds nsidsuaing wagn1sidsusensm

AuEnsaLUAs MU TinIUALRBUAMET R anaIINas1udN e

|
o o

NYULAIFINITIATIAANEILITANTZUIUNITVOS Minitab Usznouse:

@

" asainszideyafifidnuarnisnssatgluatesuiuu fegatu n1snszareuuuUnfnormal), wuuldnd
Twudyalexponential), wuulyaWeibull), wuuwnuai(gamma), wuuthwes(Poisson) wazuuululudea
(binomial)

" Janensmidldlunisesinasuiinsruiumsiaiivsuasdeyaiinisnszansuuuunavselal

’ o ' ¥
aaal v a =

namuaznansEdAfildanunneunthuansiiiuigudnszatedud Westem ldanlunsdndsduiign unilisnagusadiu

q

TNseuIuNsVRsAUdnsEeduiuisilianuadivsedlunisaiuaw) viseliuasiinuanansavinuegluderinuaviely

N13UTELIUANLEDYIVBINTEUIUNNT

sUnuuTlivndludeyavesnauansiiiufsrnuiuudsiiaund dufernuiuudsiiaunilunszuiuns Munugliauay

TunsasaduanusuwsniaunfAduaz lduseiiumnudiesvaenseuiunsilananlasuly

wuniiauAuly Minitab uanAneaiiivesnsyuiunis Usenausmie Aadeusaznguimegiaisubgroup mean), Ataya

a

Wweaindividual value), AanRasuvtin(weight statistics) Wsod1uIUTOUANTBI(NUMber of defects) uonaNTUNUNT

Y

v '
d P

AuAsly Minitab Sawanadunans(center line) uagidualuas(control limits) ldunanseriafevestoyatadnunIniam

1 Minitab’
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denudszdiu dnszuauniseglun1izaiunn Infindendznszatesoudunan idumIUANgNAINAINAIATNALLUS
aavislunszuiuns duauauiuuUCL) wiadunauliiissey 3 whwesrdudonuunnnsgiu @uaua
Auana(LCL) Tdunasawnisee 3 whvesindmuileauunnigiu mnsyuiunseglunneaiuau viavunvzaneg

FENIAUATUANMUUULAZAUENS

WHUATATUANTIaVINA AaNENINSaMTUAAIRsAuYeLHunliaIuANly Minitab la dee1aty AuansainuaIsnis

Uszranaandudeauuinnsg, Mununisnmegeudeyainunfuagnisimuanisuanstoyalibenaugivstage) 1o

a519uNuNd Xbar-S

aaunugil Xbar-S iensigAtaiswaraNuRuLUsveINTEUIUNMS lUNTou AU Tdununll Xbar wag S Wouundiogne

VBIANUINNIMTBWNAY 9

1 Yo s

ietargiwiailumsdndduindanuaiesdlonanvaeulunioll {innsaudnsyatedudn Western dufivfeyadie

Y Y

YUINFRBEINAU 10 Wuan 20 Ju

1. Ualnadaeg1s Quality. MTW
2. Lﬁammé Stat > Control Charts > Variable Charts for Subgroups > Xbar-S
3. 1@9n All observations for a chart are in one column, ﬁ]’mﬁ#mﬁaﬂﬂaﬁmﬂ Days

4. Tutes Subgroup sizes, \ionAvauil Date

Kbar-5 Chart =
€1 Date All observations for a chart are in one column: LJ
C2 Days
Days -
Subgroup sizes: Date| (enter a number or ID column)
Scale... ‘ Labels... ‘
Multiple Graphs... ‘ Data Options... ‘ ¥bar-5 Options... ‘
Help oK ‘ Cancel ‘

msasaunugimueu Wswelddoyaliauysalilnesdonendndnvintu usfiaunsandniiduduiiorinisasen

ATRECLRG Y

5. man OK

. . ® SOLUTION
U2 Minitab 0 g
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Xbar-S Chart

Xbar-S Chart of Days

| vaL=3600

e
>
b
B
>
>

]

| | Lo-2360
1 E 5 7 3 1 13 15 17 19
Sample
| ucL=1.083
10
= /\ M
ﬁ‘m—,. //.\ h\{ w/.\\\'/’ # | S-0631
& o4l
i .. o = = = - = —— — o = 1 LoL=0179
1 3 5 7 3 1 13 15 17 13
Sample

Auugiiaiy Wenudeudhdigauuusuglamuay Aauasiiusieazdeavesdoyagniiue
=Y
wlanauxuni Xbar-S

Toyannyniimdenuuunugiemuaneghudumuan Anadsuasanuiuwlsvensyuiunsegaglunisaiupu(dinig

q

wadies) Anade(X) winiu 2.985 wazAdsnuunnsgIuS) wintu 0.631

INNITUUIYIAT I LULH U TAIUAY

AENINSIRUITITIIAT R iasUULHUN im Ul luNMsuansdiadlionse UM SURsuAE Ny eI A s IaLIa

Tuusiagdid3iases Minitab agyimsaualvainadunans(center line) wagiduaiuau(control limits)

@

HINN1SAUENTEILAUA Western vinTsidsunszuiunisluiui 15 fuiey Aaseensminssuiumsaiesvseling

AoUKAYNAINTEUIUNSIUAY

1. na Ctrl+E LﬁaL%'EJﬂlmaxﬁaﬂﬂ”aﬂ%&hﬁjﬂﬁatﬁammg Stat > Control Charts > Variable Charts for Subgroups
> Xbar-S

Auuzdiudy Minitab dafivlneriontondvasnalilulusandsie lunisédslaeziendend, na F3

ﬂayﬂ Xbar-S Options

Mntumanuiv Stages ludas Define Stages(historical groups) with this variable, Jounoaui Date

Malaide When to start a new stage, Ldan With the first occurrence of these values Lagfiun 3/15

A

Aan OK luwsazlnovdandand

1 Minitab’
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Xbar-S chart with stages

Xbar-S Chart of Days by Date

342013 3/15/2013
R [ UCL=3547
P A :
1
= - /\ | -
T30 & \/ : '/'\ N /'_F.\‘ Fozoas
E ! Nt \,\./
= 274 I
]
1
= " S Lol=2323
i E 5 7 9 1 13 15 17 3
Sample
3/4/2013 3715/2013
T UCL=1077
10 |
1
1
E 0.2 I M
. e, e /\r/“‘\ L » (e
- YA Sl =g
A 04 !
1
02 B = | La=ni7s
1 EH 5 7 3 1 3 15 17 13
Sample

wUang

foyannyafindenuuuugimuauimueegluduniuauisnousazndinsuasunuanssuuns dmsugidiass

Aade(X) Wiy 2.935 uazAndeauuansguS) wiiu 0.267

NUBWA Minitab AsATLUWNTUIALEAFUAIUANLALIFUAINAIANEYIEIFAWNTY O1ABIN1Thansr1NnYaelinan Xbar-S Options, 91N

ﬂgﬂLLﬁ‘U Display meldvhde Other 1don Display control limit / center line labels for all stages

WdkazUSUToyaUNMNUTAIUA

nsUsunTeugsbiinliledeyaluisaiviinisidsundas nglidesmumdaduieasnansmlng dsgvilaynnsm

Tuynsmuarsaufasugiiniuau(eniiunsml Stem and Leaf)

waan1sas1aunugiiaaual Xbar-S gian1sgudnszanedudn Western Wndoyaiiulvalluiui 3/24 aduidsednuazyiinis

YSuununiinuay
a v as «
memﬂaaﬂumﬂw
AasRaINYY Toyaiuiiluneduil C1 uardoyadnuiuiulupedui C2
nuewme: d1aadld Web App(nthaenaagsnaiudniies), #oenanTl Open in Desktop App titeazvinldmutuneumaiildasutuniloutu

1. pdAnuidneleyanaanis
2. NuAviweTvenuwadlnlunsaul C1 3ntunadu End ieludidoyaaninevasnanuy

3. fiudoyatud 3/24 Tuwaaft 201-210:

1 Minitab’
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a. M 3/24 Tuwanit 201 vesmadut C1
b. \deniwadfififeya 3/24 snmsiduteyasalusifautofil) fapmnasvessad Wegnasuandaydnual

in3esvnouan(+) Ssasdumaiiniuiinudiuadiluead Tina Ctrl wazannlufaunil 210 Lieidy
Foyadnuilluwad iWonath Ctrl fraasiidnydnual (+9) dsihdsnsvhedoya Inerftassl luead
SR PRI AR TRHG)
a. iudeyalunedu C2 Buarnuil 201 Tneiideyadal:
3.60, 2.40, 2.80, 3.21, 2.40, 2.75, 2.79, 3.40, 2.58, 2.50

vugfinutoudeyanaty Enter Wialdousadasludneeng

+ C1-D c2 Cc3

Date Days
1 3/24 3.60
2 3/24 2.40
3 3/24 2.80
4 3/24 3.21

Y o W i3

nuewg ddgydnualuansfiensnisleudoyadas Wenadu Enter wzdunsifouwadadludneans

5. ayRaeuAugnisesteyaiitoudilulys
USuunugiiaua

1. pAnhdUNrALEuNdl Xbar-S chart 9ntiuien Update Graph Now

Updated Xbar-S chart showing the new subgroup

Xbar-S Chart of Days by Date

a0z 3152013

UCL=3518

35

W \/ \.\/ \/ i,/.\ /\\‘\’//’—‘\ ¥=2026

25

Sample Mean

|Lai=2334
1 3 5 T 9 n 13 15 7 1 21
Sample
3/4/2013 3/15/2013
o -
: UCL=1.042
é 09 1
1
4 o /’\ L /\ o M Bunop
!
E \/ ~7 ~ ! 7 \/ \
=
02 i
...... = n — — — - Lol=0.172
1 & 5 7 9 1 13 15 17 19 Fal

uwugdl Xoar-S Wrndeyadilmidilufmeiuuds AnadeX = 2.926) uavAndeauunasgius = 0.607) Imsdsuulas

dintloy wansinsyuIunsdiegluaiuay

. . ® SOLUTION
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M3UsEUAMAN

Wasudydnwalunu X Huiui

" v

oA v

1Y L3

wilvdudnwaiuuny X Wuiuinwnule

<

AfifslIzuanmueauNaufeg UKL X YatuNuglinaual Xbar-S charts FudufauSasaiumuddu aaeaunse

nuewme: d1aadld Web App(rthaenaazsnaiuédnilen), desrdndl Open in Desktop App isvzvhldmuduneumarilldnsuiiumiiouiu

1. sudamraninsu

2. suiamanuuunu X vuunuiinuau Xbar (Wnugiuw)

3. paANTLAU Time nduneléside Stamp (den Stamp columns(1-3, innermost first) luves ianAodul

Date
-
Edit Scale =5
Scale  Time iShow ] Attributes ] Labels i Font ] Alignment
Cl Date Time Scale
C2 Days " ke
o Stamp:

Stamp columns (1-3, innermost first):

Date| I

Help oK Cancel

L

4. @an OK
5. yhgiuuEuni S

Xbar-S chart with edited x-axes

Xbar-S Chart of Days by Date

472013 31572013
- _w:! L UCL=3518
8 325 1
s - A A | -
T R A~ ! /\VA Vo N -5
E 2751 i o
2 250 ]
| T L0L=2334
= o =7 s e = &= i Lol =
a3 S 3 s R
i A { Al X 4 g 5 5
e & o & & o £ & o “;5 o
Date
34/2013 152013
y
3 10 ; UOL=1.042
2 08 /'\ !
2 0 .//\ S -/L‘_\ e 2 5=0.607
E R ST s =y \./ =
wi 1
02 ; LCL=0.172
& B & & & & o ] & i &
) ) ) " L)
b A g iy i A3 o i i i o
P £ o o i N o8 % £ e a
Date

Ul Minitab’
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wUang

wnu X vasusazurufiivaelldnansiununuineiaungusiiegig

UTgUANNEIUITANIZUIUNNT

v EY

wasnagulainnszuiumseglumuauneada audeansirednszuiumsiianuansavseld nanfeansainield
Jarvun(specification) WaznanvasRvaslananunfoinsuselil vlalagnisilsuifisuruinuesnanuiunlsves

U b9 k4
NIZUIUNTAUAIIUNINUDITDAAUA
ddry tnszuaunshieglumuauneufingynisussiliuauaunsanszuiums e1ailinisussluanuanunsanseuiunsvesnailigneies

ARTIANENNTANTEUIUN ST OAaT AT YL lAUTHTINANANTINTTUIUNS ALY INTIEaNTAUVARTT VDS

ATTUIUNTHRADLNLILAR AV LAY

AATITIRAMNAIUNTOATEUIUNNT

uztiguiiantunisdndeegluaunu deluagyinTiinTeianuaunsanseuiunisiveyssludnssuIunsings

aunsainuegluveuiuademvuanield warldnamuiiseinisvield andmanevediailunmsdndsdie 3.33 Tu vouln

Fornuaduuu(USL) Wiy 6 TuEdwenlasuremas 6 Jufiehart), luflveulwnauana(LsL) Jeyaiinsnseaneuuy

Unfl AetiunauanunsaidentdnsiinsginuaunsanssuIunswuuUnf(normal capability analysis)

A . o .
1. @@nwy Stat > Quality Tools > Capability Analysis > Normal
2. neleide Data are arranged as, Ldon Single column, W@enaeauy Days
3. Tutes Subgroup size, \danAoaui Date
4. Tuaes Upper spec, it 6
rCapabiIity Analysis (Normal Distribution) lﬁr
Data are arranged as Transform...
{* Single column: —————
Single column Days Estimate...
Subgroup size: Date
Opfions...
{use a constant or an ID column)
™ Subgroups across rows of: 2Aaoe s
Lower spec: ,7 [T Boundar
Upper spec: [ [~ Boundary
[ Historical mean: ,— (optional)
Q Historical standard deviation: (optional)
oK
Help Cancel
5. @an OK

. . ® SOLUTION
U2 Minitab o g
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M3UsEUAMAN

Capability analysis of the delivery process

Process Capability Report for Days

Process Data

LsL *
Target o

UsL 6
Sample Mean  2.97781
Sample N 210

StDev(Overall) 0.638268
StDev(Within) 0.638177

300 375 450

150 225
Performance
Observed Expected Overall
PPM < LSL * *
PPM > USL 0.00 1.10

PPM Total 0.00 1.10

Expected Within

1.09
1.09

wUang

— — — Within

Overall

Overall Capability
Pp *
PPL %
PPU 158
Ppk 158
Cpm *

Potential (Within) Capability

Cp *
CPL %
CPU 158
Cpk 158

Cpk Wuswilindnanimnszuiunis, Ppk Wudaiinnmauaunsanssuiunisiaesiu fis Cpk wag Ppk Arsdlaiunnnii

1.33 Fafunaeiausunlamly madifvaludigudnssaedui Westem fanuansalunisinddudlagldinaiey

Tunausineausule

Y] <@
IALAULNLIU

Faiunsvihanuisuevesgaluwiuey Minitab

1. Lﬁaﬂmy File > Save Project

2. Hudinawesiigosmsiaiulng

3, éiga%@"l,Wéamsuammdw WUN MyQuality
4. ﬂ?ﬁyﬂ Save

I Minitab
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uneabu

NFIAATIVIINUAMAINLAAIIAUENTEANEFUAT Western aglumunuuaziianuansafisgyiiuneldveunivun Tu

o

‘U‘Vlf]@]lﬂ’ﬁ]%ﬁﬂ N138BNLUU fﬂiWﬂaﬁNLLa%%Lﬂi’]%ﬁNaLﬁ@‘ﬂ’]LL‘u’J‘V]’]\‘1U%}'UUEQﬂi%U?UﬂWi%@Qﬂu‘gﬂigﬁﬂﬁlau;ﬁ Western 146

U

ach

U8 Minitab’
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5 N199NLUUNITNANBY

NINTIU

N30ONLUUNNTNAaBY(Design of Experiments: DOE) {uisnsnfiussansnmlunisrummanssnuannvane s Jadefdana
nioufusiafulsnauauairesponse) Maaula WUUNIIVARADIALUTENOUMEYATBINITNAGBINIETILIUNTNAFBUTL

WhnglunsfinnnisideusgruafeiieduiinAneuaussiiusaz siensnaaeu(run) §lgIiuaannldnis

Y ! ~

PoNLUUNINAaeYtuMIAUMRaUlureINTEUIUM ITTodUUTE N UV INEN ST TId AL NTHAd DAMA LB WA AN

seauvawsiazUadeivinlilinadnsnanan

Minitab @s1saeniuun1svnassla 4 Usgian Factorial, Response surface, Mixture W8y Taguchi ﬂmmu’ﬁﬂﬁmm
Fumerlu Minitab Tunsadauunsnaaes, nseinanmsnaasswazdeunanismaaes asensedelidinnarldnig
noaesuuulny fumeumaiaradientu Weanldinimeassias Teunansmnassdlululsunsuud Minitab awnsn
Ainnzinmeasinasnauaisnsluvainmanesuuuiilinashenutnle Weanldvinnsmaassmasnauatianswly
mannvaeguuuuiitelinurhesdlouasesuienal bty luunil Minitab I¥aBadunoundniilulumsas-auay

TeswinseaeuuwAneSa Fnnanunsatiluuszgndldlunisesniuunisnaaesuudus iy Minitab la

o

Anda DOE Tu Minitab Usznausie:

" msvieaeswuusneinaden wietielinsadsuuunismeaswesganduiesine
" msadezdniunvnaesedssnlul® vdeinaalddenjuwuunmsvaasandeurisssudeyaiidnluwdy
B Aunsanandazdaniu Aadanidlunisustiietisluniswlana

" psmingleaalunisudananazinaue

P2 '
= £ =

dwsuuniladeinisiasysuusanatlumsdndedumvesgudnseateduim Western anndislviduas ndsiniilauseidy

q

A Uadeiiieitead aaudeniiasfing 2 Yadefionvavrinlvaanailuniswieudusneun1singds Jadedng1ime

U
o

srUUSUANdsEa(order processing system) Wag3sn13usTRAUA(packing)

U
o o

Audnsza1eduf Westem maameaadddssuusumd@auuulni andesmsnauinssuulvlilazhivanialumsiniey

o

duenviduaslavisely uenannuuaudnszeuldadlisnisussanuaneiu 2 35 lngnasian1snuinisiad

P |

UsgdvBnmunnniniu Asupasdenisnisaaesswuuwanasva emiteululavewisaesladedeinaniaeinliaaiiu

o ' '
v a o

NswsendumneuIndsuian KanlianmmeaestastieaudndulaisdenldseuuiumawouasBnsussuuulad

¥

aldfugudnszaedumuial

1 Minitab’
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NITASUUAITNAGD

reufinuareudoyananismaass ilevhmslinszsilu Minitab Susuusnaudesaiuuunmeassiuuludininiou
Screening

Usznaumay definitive screening wag Packett-Burman designs

Factorial

Usznausie 2-level full designs, 2-level fractional factorial designs, Split-plot designs taz Packett-Burman designs
Response surface

Usgnausie Central composite designs Way Box-Behnken designs

Mixture

Usznausie Simplex centroid designs, Simplex lattice designs way Extreme vertices designs

Taguchi

Usenauniy 2-level designs, 3-level designs, d-level designs, 5-level designs way mixed-level designs

v
= o

AMABATANKUUNTVARBITILINZANRUANADINITVBIAN LHONUUUNNTNAGBININIY Stat > DOE wennilaug
aansnildeniuun1snaaesiangatanyauns lngnisidien Tools > Toolbars wiaNTiniAaNIUUNITNARDS Minitab

szaauunnasaznuduliluisetvldnudnludd

AuugiaA auaansailanyauiivesuunsnaaewsiaziuulagnisidien View > Toolbars

LANLUUNITNAADY

U
o

ANABINTAT N INARBIUURIAVBLSBaeMIANUALTUSIEnIe 2 U938 A sruuiuAds@elordering processing

system) kay3an15us59(packing) funianildlunswieuduiineudnas

1. LﬁaﬂLuH File > New > Project

2. \Fenwy Stat > DOE > Factorial > Create Factorial Design

1 Minitab’
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Create Factorial Design ﬂ

Type of Design

o i24evel factorial (default generators): (2 to 15 factors)
™ 24evel factorial (specify generatars) (2 to 15 factors)
" 2evel split-plot (hard-to-change factors) (2 to 7 factors)
” Plackett-Burman design (2 to 47 factors)
" General full factorial design (2 to 15 factors)

Mumber of factors: i 2 - Display Available Designs...

Designs...

Options,

di < A A a v o L. & a A o o a L A vey .
dielafeuniaaniesusuasisnisnaasdly Minitab, agiiiuinasiiilesaesimdsiaunsananidentsdna Display
Available Designs uav Designs dmsurdsfivioszidenlalienalavinniseenuuulnunindddes Designs
ua

3. @an Display Available Designs

Create Factorial Design: Display Available Designs ﬂ

Available Factorial Designs (with Resolution)

| Factors
|3[a[s[6e[7[8[9[1w[11][12]13]14]15]

FFall v [
| PRaREwS 1 o1v v S N
Bl v | v v v v vV VY

R v | v v v v v v

IRl v v v

Awailable Resolution I1I Plackett-Burman Designs

Factors  Runs Factors  Runs Factors  Runs

27 12,20,24,%8,.,%8 2023 2428,32,%,..48 3639 40,48
811  12,20,24,28,..,48 2427 2532,36,40,4448 4093 H%8
1215 20,24,28,35,..,48 2831 32,35,40,44,48 4947 48
1619 20,24,28,32,..,48 3235 36,490,448

e

dmfuuuumsvasesdandlug Minitab uansgiuunaeassiidulldfmmnuazuanssaunismaaeun) 7
faenstulaerdanteond Display Available Designs

adin OK ndulusslnevaendondvdn

Tusdes Type of Design, ldonAaauil 2-level factorial(default generators)

Tutea Number of factors, 1ian 2

N ke

Adn Designs

-
Create Factorial Design: Designs ﬂ

Designs Runs Resolution 270kp)
Full factorial 4 Full 257

Mumber of center points per block: I o -
Number of replicates for corner points: m

Mumber of blocks: I 1 -
Help I

Cancel

™ Minitab' o gsgém
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8.
9.

nseusuLLLanIIvaaes LU muenmadenuuumnassuarsutiadsvesaadmiulangd
L‘ﬁ@ﬁ‘\]’]ﬂﬂmﬁ’]ﬂ’ﬁwmamLLUULLWﬂW@L%‘EJaﬁU 2 Yady é’qﬁ?ﬁqﬁqumimaauamiﬁﬂmﬁaﬂ Ao full factorial My
SunUAEUYIAU 4 TaeRnann1snAasIkuL 2 svulevel) 910 2 Jade(factor) S5uau 22 (W3e 4) ewlunis
wwamﬁtﬁulﬂlﬁﬁwm(possibLe factor combination)

Tuges Number of replicates for corner points, don 3

adn OK nauluilaevdentendwan

Yuimdsvaelanunsaldaulaud

JautnUatuuayseaureItave

-

A 1Y

Minitab ld¥etadeiduoneduil nan1siesiziuaznsim drmnanlissyleniseautlade Minitab azinualviiiszausm

(low) 31 -1 uaziisziugathigh) Tudu +1

a.

ﬂayﬂ Factors

7w Factor A, neliate Name fiuni OrderSystem aneléiviate Type 1don Text neldwade Low fu
New ngl@iate High AuN Current

fiwen Factor B, neléada Name fintt Pack neldade Type den Text neldade Low fum A neld

Wale High AuN B

r a
Create Factorial Design: Factors @
Factor Name Type Low High
A OrderSystem | Text j New Current

B Pack Text  x|A B
Help Cancel
L]

pan OK nduludilnazdandondudn

A1AUNTTNABDIMUUALLAZIAAULUUNITNAGDS

Minitab gsaAnduddunisveaassuugudmiuynuuunmaaes sniiunismaasdiuu Taguchi nanaindudieliau

WorlulailuwmafildannisneassiudulUnuaunfgiunisadfuas dasanuansenuandadeduisliladdnwiinng

79a99% Y3895 UI8NIN error

Aa o =

AguNsdu(base) agvhlvinaldgansmaassiiidvumiiowiuynasadenmuasanimaasdrifieaigiunisguieiu

Unilumedudisnaglidviednel wilsasaniSeuimsssegiunsduiuinihegals

1.

Aan Options

!

Minitab

SOLUTION
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2. luaes Base for random data generator, Jou 9

Create Factorial Designs: Options

===

Fold Design chion
* Do pot fold € Use

" Fold on all factors € Lise fra
" Fold just on factor:

¥ Randomize runs

Base for random data generator: | g

¥ Store design in worksheet

Help

Cancel

3. asaagbiudladnleiden Store design in worksheet

4. @an OK luwsaylnazdantand

AUUNTIVNING DY

Tun1seenuuUNIMAaeIAazAss Minitab asiiuseaziBunnisvnaeuas Jadevesnnliluneduilluisaiv

1. ean S suunuantusia i lunisnsmaglasainelaanfveswuunisneass

+ c1 c2 c3

c4

StdOrder RunOrder CenterPt Blocks

2 1

2 2
3 4 3
4 3 4
5 5
6 12 6
7 10 7
8 7 8
9 6 9
10 8 10

ol

C5-T ce-T C7

OrderSystem Pack

Current
New
Current
New
New
Current
Current
New
Current
Current

New

P D> W@

P ™ >

ABdUT RunOrder(C2) azuansaduidulas auesiiudeyanisvaaeswmuaisull dnaldddondunismaaes peduy

StdOrder fuAaauY RunOrder aginilaunu

seeail gailuldiiiu Center Point w3 Block lunsvaaas et Minitab asfvunevisiunlupedui C3 uway C410u 1,

Anseaurestlatuaniiulifinedunl C5(0rderSystem) way C6(Pack)

NUBWR AuA13saldiay Stat > DOE > Display Design tiefiazadunisuandludsatnlumnseninduivliguandunsmanesmiosdiu

senineefinsa(Coded) AulsiidsiaUncoded) maasudetadevieszaulade Tduy Stat > DOE > Modify Design usignsesnisilaey

waveUadeRmanansafiuviivddndlsiae

1 Minitab’
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Uoudayaludsaiiv

wasnnaadldvihnsmeassmuieulunmveassiildesnuuunanivdoyaiieUeudeyadinanaduisaiv tsiSenmiinle

MndeulunmeaesiiinAneuausd(response)
dwsuiegstinaladuiindnuuiiluildlunsnssnduineudngds lnaladeyanuddunisvnasall

14.72,9.62, 13.81, 7.97, 12.52, 13.78, 14.64, 9.41, 13.89, 12.57, 14.06

¥ '
a a1 A

1. TwisaTn adnyvestovesnaduil C7 wanuwW Hours

2. Tupedui Hours Uaudoyanunindield

+ Cc1 c2 c3 C4 C5-T C6-T Cc7
StdOrder RunOrder CenterPt Blocks OrderSystem Pack Hours

1 2 1 1 1| Current A 14.72
2 1 2 1 1 New B 962
3 4 3 1 1 Current B 13.81
4 3 4 1 1 New B 1.97
5 1 5 1 1| New A 12.52
6 12 6 1 1| Current B 13.78
7 10 7 1 1 Current A 14.64
8 7 8 1 1 New B 9.4
S & 8 1 1| Current A 13.89
10 8 10 1 1 Current B 13.89
11 5 {l 1 1 New A 12.57
12 9 12 i 1| New A 14.06

AuanunsaleudeyalureduillaeniiuneduindseaziBeagluuunmeass anausadeurnauauss

(response) lavianeqA191IngANITVIAaauAsIil Inenilsanauauad(response) Aonilsnaaul

nuewg Tunsissiasaiudeya Bonuy File > Print Worksheet glviuiiladnléiden Print Grid Lines Témsafudeyalunistudin

ATINSEUINWINTNRABY
m'ﬁ mezﬁwamimaaﬂ

aInauunIsaaeLazoumkadnsnliainnisvaaes Aunsauvsmlunatazasans e ldlunisuseidiv

a =

dvsnaveslade lnannlunauaznsmilaieniazgidadeladdvsnasonisandiuiudiludunswiovesneunisdnds

AuAnveguinTyedum

U8 Minitab’
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MluLea

wrnadldasuaziiunmeastuukiavaisealiuds Minitab Jseyawlinaudeniuy DOE > Factorial Add

v
1%

Analyze Factorial Design Wag Factorial Plots d1Susegafideamlumaidususunsn

1. Lﬁamw Stat > DOE > Factorial > Analyze Factorial Design

2. luaes Responses, Waanmsawil Hours

Analyze Factorial Design @
C7 Hours Besponses:
Hours
Terms... Covariates... I Optiops... I Stepwise... I
Graphs... I Results... I Storage... ]

3. Adn Terms as3agiikilainlaiden A: OrderSystem, B: Pack uay AB 11Us1n9aglutios Selected Terms

= £ v
LIYUTDYULLAT
r A
Analyze Factorial Design: Terms &J
Indude terms in the model up through order: n hd
A ble T Selected Terms:
A:OrderSystem . i
B:Pack = —] 2
= AB
L=
<<
Default
i
e
Help oK Cancel

L

delafinufinarhnsienginmmeassilaesdondenddes Terms Aldlumadentadeiidnwiterm) ldlulua
Auasaientadendnuarladesunivsednaeningldduanes Tdveuianitag@ny) block uag center point
Tulumanselyl

4. pan OK

5. ﬂayﬂ Graphs

6. nyleide Effected Plots lapn Pareto way Normal

U5 Minitab
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‘Analyze Factorial Design: Graphs =%

Effects Plots
¥ pareto ¥ Hormal I™ Half Normal

IDnsnlav only model terms ;]

Residuals for Plots:
* Regular " standardized " peleted
Residual Plots
& Individyal plots
I Hstogram
I~ Normal plot
I Residuals versus fits
I Residuals versus order
" Fourinone

I™ Residuals versus yariables:

_nb | [ | omd |

n3mdvswaandade(Effected plots) azasidlalanznisnaasauuuvianeises, NI residual plots s8R
Tumsaneaeuanuigiunsaindsaswuluynuuunsmaaos

7. ain OK luusiarlaszdentond
Minitab mlsnnaiinandenlilulassdentondtes Terms nadwsuansuumthsing session uazifulunaliluled

as a 1Y) = PR=1 9 o ° Ao & a ey = '
LITATN ‘VIa\‘imﬂw@miﬂUﬂ‘ULLaszamquLﬂaLLm ﬂmﬁ']ﬂ'ﬁﬂuqiﬂLﬂaﬂ/ﬁ]ﬂLﬂ‘U\l}ﬂuﬂq3'3Lﬂ§']3‘1/‘@u‘]‘1/|9]']ﬂu7(§]@1ﬂ

U

seyUadenidnswauin

AENSAlINAUY session wagnsNEvianaandadensasinsiv lumsdumitadeladidvsnaunlunsyuiunisvesnn
SUAUAINNITARAUY session fioy

Factorial Regression: Hours versus OrderSystem, Pack

Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value VIF
Constant 12.573 0.193 65.20 0.000

OrderSystem 3.097 1.548 0.193 8.03 0.000 1.00
Pack #2320 ~1.7%60 0.193 -6.01 0.000 1.00
OrderSystem*Pack 1730 0.865 0,193 4.49 0.002 1.00

Model Summary

S R-sq R-sg(adj) R-sqg(pred)
e]

0.66806 93.79% 91.46% 86.02%

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Model 3 53.894 17.9646 40.25 0.000
Linear 2 44.915 22.4576 50.32 0.000
OrderSystem 1 28.768 28.7680 64.46 0.000
Pack 1 16.147 16.1472 36.18 0.000
2-Way Interactions 1 8.979 8.9787 20.12 0.002
OrderSystem*Pack 1 8.979 8.9787 20.12 0.002
Error 8 3571 0.4463
Total 11 57.4¢64

" Minitab’
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1 Units

ssion Equation in Unce

Hours = 12.573 + 1.548 OrderSystem - 1.160 Pack + 0.865 OrderSystem*Pack

Factor

A tem
B

Bliases

I

o

B

AB

Tuafimlalasiusdnsnaanisaestadendnimain effect) aztladosmszninasstado(2-way interaction) Wemn p-

o w

value Tus1519 Coded Coefficient fiftagninan O M5199a1 oL 139 0.05 wanaintadeuuiidednfunieana:

o

U
o

" Fvsnandnveslady szuuTumdsta(OrderSystem) Lagin15ussq(Pack)

U
o

= Fvsnasiuseninlady seuuumds@euayisn1suss(OrderSystem*Pack)
wlananianinaanae(effected plots)

AaENLNSUsEINAIENIIN normality probability ke pareto vesABvEwadild standardized uda wioninUadelad

o w '

dvswadAgmarInauaua(Hours)

' '
@ A v o a v

Trydnualdvasussymennifidedday weou OrderSystem(A), Pack(B) waz OrderSystem*Pack(AB) 1umeniifitded ey

W312791A7 p-value AstioandnAl oL 91 0.05

Normal Plot of the Standardized Effects

(response is Hours, o = 0.05)

Effect Type
| m significant |

| Factor Name
|a OrderSystem

| B Pack
LB :

Percent
&

2p mB

50 25 00 25  so 75  wo
Standardized Effect

Minitab k@nIA19399899UINENTNAINTITeUUNT NS vundadeidnu(term) Weuiniuns e luiudusnadnLans

o o

seaUlpdALy Wan OrderSystem(A), Pack(B) Way OrderSystem*Pack(AB) ddvSnastnsiitiedfiy

. . ® SOLUTION
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Pareto Chart of the Standardized Effects

(response is Hours, o = 0.05)

A

Factor Name
OrderSystem
Pack

o 1 2 i 4 5 (3 T B

Standardized Effect

AATLANULRUINN AR LA

o w

AauldlunansyyladenidvsnasewiiiodAyudiuay

NaANSYIRMILUIROUAUDY(response) 11U

4 c1 c2 c3
StdOrder RunOrder CenterPt

LS}

il v o u B W N
[~]
Wl o v 0O ;u &2 W N

5]
ol o o -
= |3

12 1

1%

<

Minitab laiAuTaeadildluisadn Insuansdydnualfitonedutives

Sy 1 di v ¢ a = v & A =
u‘lﬂLﬂUWl'f]lliﬂ‘U'NIﬂFJLafJuLll']ﬁ‘USLmeﬂjﬂﬂaaNULW@ﬂiqﬂaﬁLaEJﬂI@JLﬂa

c4
Blocks

1

C5-T C6-T c? v

OrderSystem Pack Hours

Current
New
Current
New
New
Current
Current
New
Current
Current
New

New

14.72
9.62
13.81
7.97
12.52
13.78
14.64
94
13.89
13.89
12.57
14.06

» > © > ® P> O 0 @ >

Aaasaldluaaiiiulidlumsinssiiiuduseduioanudilanndu dalupuamnsaadansnuraneseaiie

=
UNY

ST Rt

a5719n5 M uNANeSua

1Wadeladdnsnaunfianuazldads Predict ve3 Minitab lunmsvihwednuudluindeulumadnlaanuanis

Auansmulanaissannlunailivihlinaldiiurunvedvsnaandafendn(main effect) uazdvnaandadesau

(interaction effect)

1. Lﬁaﬂmy Stat > DOE > Factorial > Factorial Plots

2. aynaeulviwdlainmeduil OrderSystem uag Pack Usingegluras Selected udn

I Minitab
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r Y
Factorial Plots [
Response; 2
Variables to Incude in Plots
Available; I:
| Grders
=
<<
Terms to display: IOnIy model terms I_l
Options... J Graphs... I Wiew Model... I
Help oK Cancel
Y
3. pan OK

LUaNaNIINBNANDLS 8

nsuvanaissalsznauniensIvl main effects plot wag interaction plot lag main effect plot LAAIAINLANA

Ly v
o o

ANLRAYYBINAANSTEMINLARLSEAUVDITAY, WaRIALRABUBIATRAI(Hours) NFAINSEUUSUAEITaTI9E09 wasALRAY

oy
o o
o

Yo IAInAAHours) NFINTENITUTTYNEDY, interaction plot wanswansenuvewsaetade seuuTuad@ouasisnis

U599 ARAmaaNS (Weswndvisnatiuseninetadedianuvineindvisnanniadeniuegiuniswieussiuredniady

i NsUszludvsnaTinsenstadedanuddguin

1. 13ung main effects plot 1&enwy Window > Main Effects Plot for Hours

Main Effects Plot for Hours

. " ’ Fitted Means Y _ .
F 4 w4 | i naday
yrduanspadaasayatavun . . duuansAnadouaidoyadivmn
S e OrderSystem Pa] DA EUALBAIANSHAAE
FBuuuileyiusaszuuiuiidda \_—““n&—-\_‘__\_‘_\yﬂ—\ YA IABUEUBEINTNREDT
140
- 1357
B
=
3
I 130
k]
£
s 12,5
=
120
1.5
yriluansradovarinyavivund 1o
iy 5 v o o X —— T T T
leiEuuImivasszuuividiia P T B =

wiavgauansAadevasIafldlunssuiunsdmiuwiarseaurelade LHuNaLILaULANIAREETB IR
ndeyaranun nseusutievensivadiianldlunssuiumsdmivismsiumduuulnigagldnantdesni

WnssuAmdstagtu nseumuvnvensmualdlunssuiunisussauuy B liiantosnintisn1sussquuu A

l“‘ Mlﬂltab w5 g CENTER



Getting Started with Minitab Statistical Software

N1398NLUUNITNAADY

o o

vnBnsNasIserInaladeluidedAunneada ns n main effect Wil InaNLBSUNYANUFUNUSTENINLA

17

azladeiuanadns
Laammé Window > Interaction Plot for Hours Lieuana interaction plot

. Interaction Plot for Hours
aAnauudiaunu ) fn

Fitted Means
padnlumiangilan - - e
a \ OrderSystem * Pack | —
15 : e . .
| % AsaudaATLLARTERY
|—m B T
. e aailedy Pack
. -
P
s 13- 7
o] -
T
=l Es
o 12- 2
e -
T -~
= i
- i
-
E
o 0 "
aniimnaiananinaansly P s
Tumiussgdleldsuuiuidde 9- w
wuilmikasBEnusiguuy A New Current

\OrderS)rsten/

Ainauuusulum X) uane

seavtndiledn Order System

wiazgauansdaieveiafiltlunszuiunisluisdasfeulunisnaasscombination) vesusiayszauvaslady i

319 1AFIRauntlada

uiansldvuy Yagiiavsnatiuseninetade(interaction) Usingee, interaction plot U4d

U
o

Iszuusumdwuuniuagldisnisussauwuy B agldnanlunsinmSeutesan(9 4alua), Adwevidsdenldszuy

Fudedagluuagisnisussauuy A avldnantunsnSeusnngaUszann 14.5 9l9) Hernanuduvedisnis

U
o

U539tpen 31 AnagulaiiinsSumastouwuulnliiBvenaunTulaldizn1sussgwuy B ununsldisnsusy

WUy A

Mnuaasy Audwuziligudnszatedui Western Tdszuuiumduuulniuagitnisussguuu B iietieanszeziianly

ASTUIUNTINAINTIED

MUNYATNEINS

Aauseamsmiteulaiilarffignainiuaa DOE fAlsiuliluidsedn auamnsaldlusaiiiulilunsyhweaiiaives

q

nsEUIUNsNANgandeulusineg il

1. \denwy Stat > DOE > Factorial > Predict
2. mylaiide OrderSystem, Ldon New
3. ngleive Pack, laen B
. . SOLUTION
U Minitab’ g
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Pradict =
Response:  |Hours _ﬂ
1
]Enher individual values _ﬂ
x|
Cieiersyss e I ench I o
Mew -|B I

4

Lelelele
Lelelalele|

Selec Optiops. .. J Results... Storage... I View Model. .. J
Help Cancel

4. pan OK

Prediction for Hours

Regression Equation in Uncoded Units
Hours = 12.573 + 1.548 OrderSystem - 1.160 Pack + 0.865 OrderSystem*Pack
Variable Setting
OrderSystem New
Pack B
Fit SE Fit I :
9 0.385710 (8.11055, 8945) (122310, 7789)

wUang

NAUU session wansanNsvedliinauayiioulvwestlade a1 fitted value(Sun predicted value Ald) vesdeulvvesade

1
a

wianifie 9 lus egelsinueuszanadldnmueidenuliuiueuiewinminilddoyadegne spnnutiedu 95%

P ' '

AatANIRdg YA bsveIalunsIawsenduAn dnaldssuuiumdsdenuulmiuayiznisussauuu B Au

Worluld 95% InAnadiuveaiatunsinwiendudlgegsening 8.11 uay 9.89 4alug

Y] @
AALAULNI9UY

%’ﬂLﬁ'uﬂ151/‘1’N1u‘171’wm16uamm‘luuﬁmm Minitab

1. d@enwy File > Save Project

2. Fusnawmesfigosnssmiulig
3. datelwdauvesanit MyDOE

4. ﬂayﬂ Save

r‘ . . ® gSOLUTION
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uneabu

nsnARBILUULNANEITEAURIIAMANTRaaaTuNswTENAuMiauIndwasrudnsEeduA Westem aslalagnisly

U
o

sruuiuid@anuulnivayliisussguuy B luundalupnaslateuiintasidanvislinuydgnrduaulaogn

ndulenauUdsudeyalml

U5 Minitab
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6 ANSNIFINISIATIY

NINTIU

e o1Aadld Web App(lianunsavimiuunils), desndnit Open in Desktop App iiieagihlamudunsumaniilinsuiiumilouriu

dioradldlayedsly Minitab , Minitab Liugadds Session Commands 7iduiinn1sviauvesnn anausaldemds
Session Commands winflitevhgnisinsevilalaeieiudeyaynlvs

o & [y =

wiiaziyAndadl Session Command inseiu InevilayardssenaudmemdmanuaslaeUnfveiimdgeviavEeninnii

o

Fdamdnuazadsgosanusaseniugamdanannsodulavianedu, aaad,wesnd Jeanunsedaay anunsaldrds

Session Commands ba 3 35salUil

¢ o @

" {unAnda Session Commands UNtineng Command Line

|
o o

" AnaenynAde Session Commands n%@1e History laslifivsmng Command Line

q

|
o o

B SnasnynA1da Session Commands wazdmAuldulng exec

q

| |
o o D2 o o

Wenuseng e Uty iRynMmdsuuniiienn Command Line/History anntuaainfuyafdaainiuy yafda Session

Commands Minsafiuymdsiidenasuaniuuntiinig History inaliailluisiiazainlunsdeuiifeaiuygamds Session

Commands

Audnszateduf Western Sapsimsiiudeyalmivazimszinalunisdndegrsmoiiedu unil 4 nsusziuamnm

Vi1 39 AyMTIATIERANaNTansEUINNIINdeyaReuiviay dnsuuninasiinTinsieiauEannse

nszuIunsNndeyavefeumwmeulaglimduy Session

A5 IASIEAL RS Session Commands

o '

Fnsnilslunslde&s Session Commands AafiusiAdarattuadluntinmne Command Line Minitab aglaiiansntingng

)
= v o

Ulvinaudosinisdnldiues

Waldr1s1e Command Line

1. dudunsdndunsreiiesninunneunt deniuy File > New > Project dnlillaliUalusunsu Minitab ulwl
2. Walvldsiaens SessionComnmands.MTW

3. LﬁaﬂLuH View > Command Line/History

.. ® SOLUTION
,l[' Mlﬂltab w63 g CENTER
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Command Line Clear al

'
6 o o

NUNAES Session Commands

Unil 4 nMsUszdiunnIn vt 39 AauviinslieseianuanisansyuiumsieUssdiunaildlunisindsitegluveuiun
Fomuuanseli(ldfiu 6 Ju) insiasesilagldiuy Stat > Quality Tools > Capability Analysis > Normal anuuls
AdanARUNTaYA, ABRNLMBE N (sUbgroup) WaydammuaG LUL(USL)

& Y o

oM IUsziiualunsIndawesgudnszanedui Western Aaaunuiaeingnsiinnegiditademvuniia e

Aanfudeyalvi Auausoasansnglagldifiedlifddsuu Session

1. finthe1e Command Line , fisi CAPA 'Days' 'Date";

o 1

\Sesvang ; syuhRfinasaimdsgos
2. na Enter
3. i USPEC 6.

w3eavine . iunsssyiugnds

4. @8n Run

F98N15YAANES Session Commands zlsignauiileviinissuuds adn Clear AUl fuuuYITlUNITAUIIENTS

YAAHS Session Command YUNUFN

. . ® SOLUTION
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Capability analysis for the April shipping data

Process Capability Report for Days

UsL
Process Data ! Overall

LsL * ! — — — Within
Target o i o
usL 6 i Overall Capability
Sample Mean  2.9902 i Pp :
Sample N 200 : PPL
StDev(Overall) 0.641231 ! PPU 156
StDev(Within)  0.642173 i Ppk 156

! Cpm ~

i Potential (Within) Capability

: o

| CPL 2

i CPU 156

: Cpk 156

150 225 300 375 450 525

Performance
Observed Expected Overall Expected Within
PPM < LSL * * *
PPM > USL 0.00 134 1.39
PPM Total 0.00 134 1.39

Auuziiaiu Weflazda pdf asien1sues Session Commands Tu Minitab, #intie1e Command Line fiusi Help 21niua@n Run

ﬁmaaﬂﬁﬂﬁﬁﬂ Session Commands

Minitab @5199nf1d3 Session Commands dalngiannanddluiay uazfivegluntiieing History Anamnsaving yndnds

wianilldlaensidenyaridiwazyinnisean Copy to Command Line

7911%19 Command Line aan Clear All

1.

2. fintheng History fudananiiussita CAPA 'Days' 'Date’; \iodeniimdmdnuas fdsosviaue
3. ﬂ?ﬁyﬂ Copy to Command Line

4. ﬂﬁyﬂ Run

1 Minitab’
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Capability analysis for the April shipping data

Process Capability Report for Days

Process Data
LSL *
Target ”
usL 6
Sample Mean  2.9902
Sample N 200
StDev(Overall) 0.641231
StDev(Within)  0.642173

2.25

Overall
— — — Within

Pp
PPL
PPU
Ppk
Cpm

Overall Capability

*

1.56
1.56

*

Cp

CPL
CPU
Cpk

Potential (Within) Capability

*

*

1.56
1.56

L P e~

375 450

3.00

525 6.00

1.50
Performance
PPM < LSL
PPM > USL 0.00
PPM Total 0.00

Observed Expected Overall Expected Within

134
134

1.39
1.39

AadldviMslinsgiaNaIusansyuunsviuds tngldmdinisSendenutiasng History

AN5YI9N15 RSz lNE Exec

o

& exec Aolwddidnusfiivygaddives Minitab msiiazyidnistinszilaglifesdddumdmsensiniiduy

Session WU L51@ s RUAMENaTIATAING exec udwihnsiSenlid exec

ALuZNLAY dsuAesuieiuiuEedlngd exec wasAmaSuleageaziden 1509 Macro

#5190 Exec 91AnAN9 History

Jaufivmdainmsinszianuaunsonszuaun1svesrandulig exec

ntsing History AuLlananiiussiin CAPA 'Days' 'Date’; liVOLA0NIIAIAIRENLAZ AN

1.

2. m’?”nLﬁwéﬁmmmaﬁaé’ﬂwiﬁLﬁaﬂlﬁtamﬁaﬂ Copy

3. Walusunsu text editor 1@ Notepad

4. Mayamdasuulusunsi text editor

5. Sludinamesiianessardniulng

6. dniulndsmeTouazusanadu ShippingGraphs mtb

v
o

Agnurianun

1 Minitab’
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SUNTIYAAE

PR
o

o a o @V va o = s
?]iummmmmn LATIENUYN Laaﬂ,ﬂﬂiﬂ‘wﬂmma\‘imﬂ%mitsaﬂiWa exec

1. Lﬁaﬂtulé File > Run an Exec

2. man Select File

3. \@enlwa ShippingGraphs.MTB ntuAan Open
Capability analysis for the April shipping data

Minitab 9g¥insisenedslulng exec TUas19n15A51ERANNEINITONTEUIUNNS

Process Capability Report for Days

UsL
Process Data ! Overall

LSL * 1 - -~ Within
Target o i o
usL 6 i Overall Capability
Sample Mean  2.9902 i Pp :
Sample N 200 : PPL
StDev(Overall) 0.641231 ! PPU 156
StDev(Within)  0.642173 i Ppk 156

! Cpm ~

i Potential (Within) Capability

i o

| CPL 2

| CPU 156

: Cpk 156

150 225 300 375 450 525 600

Performance
Observed Expected Overall Expected Within
PPM < LSL * * *
PPM > USL 0.00 134 1.39
PPM Total 0.00 134 1.39

' v v
a as A

Auansaldnmssening exec Msadnlanladdoneduinssiumds datuguaunsaiwaliudld Minitab vinudu
Ao sliaswivileuiu fegrudy finnsaudnszanedui Westemn sipan1saglnlnla ShippingGraphs.MTB fugdanis

Audnsvredumauniansainmsinsideyamileuiu dnndoinsidlng exec fuiiainvionaduiiunnsaiuiiies

wawdbulnanglusunsu Text Editor

. . ® SOLUTION
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Y] <
AMLAULNLIIUY

Faiunsvihanuiomavesgaluniiunuves Minitab

1. Lﬁaﬂl,mé File > Save Project
2. udlaweininndoinseedanulng
3. AstelndnuAndn MySessionCommands
4. A@n Save
%)
UNHA LY

AadliSeusIBnsldAds Session Commands ud Fadudnmadenniisnsadilunisnissendimdslunisingzd un

daluanazldiSeuinmiaimenuuaziansaliaseiiiednaus undaluaaazlaseuinmaihdhdeyaaduisainin

v
= o

wissdayavatgqunas uenantaudaninsanssudeyatazinnmliasgiensiie uilvdeyatazinseineduiluazund

Trailanne
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7 msdwddeyalarnsinIeuveya

NINTIU

wangqaaun1saiinalddsadniinfeuudidmiunmsinseias wiluusaaunisanadesleudayalraieawsetndiun

13l Minitab 135AT9 Aauyinn1sIAsIv

Aaanunsaleudeyalu Minitab Fsatn Mmeds:

a 4

" Funadlu Minitab lnensa
" GRaenanluskNTURULAYING

B 1970 lnd Excel 38 Text

Watoyavesnaeglulusunsy Minitab AueRIzdiaIn1TuAluvtednsesneduvsaundlvsiitawioudayadmiunis
Ansedt nsdnmslaenalufe nsi3ene(Stacking)medul, Msasradnges(Subsetting), NsfruaTonsdutkarNITUALY
AvRIlaya

v
=]

Tuunilnaaglaissuinsindndeyannunastoyaiiuandadlulusunsy Minitab uagldiFeudinlng ShippingData. MTW

q

@ = 1 '

gniawseutoyauietialsdnme
NM5UTRYAINUNAIRN

MOUAUVDINTILATIEIMU Getting Started with Minitab Statistical Software \35a%M ShippingData.MTW ﬁuaaﬁa;ﬂa

Audnsz1edudva 3 wis lagndawsenliliud wissequdoyatiudafiunnainiiniain 3 umas

" gudnsvateduen Eastern - aglulisnTnves Minitab

& a

" Audnsratedudn Central - aglulwd Excel

U

a v

udns¥AUA Western - aglulvld Text

u
e

v v
o o o

Tunsliesideyard@onmuadnludesrudeyaniniia 3 gudnsyareduiaduisadn Minitab iWewduien
a as A

WAy

Sudundeyainguinszanedudi Eastemn

1. Ualndfegna Fastern.MTW

1 Minitab’
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Ualnldvayansdly Excel

foyan1sindwvesgudnszateduan Central ivaglumsndlu Excel aaaunsaalng Excel lu Minitab

e d1aadld Web App Aasanunsallalaiiiesing xisx ualdanunsadalud xis way xml 61

AL

Foufulud Centralxisx Hiladinils
\denLuy File > Open
Pugiamesidaivlnddeya
ﬁULﬁaﬂgﬂIWé Central.xlsx

AN OK

Unlnadayaannlng Text(*.txt)

Joyan1sdindwwesgudnszatedud Westemn iuagluligd Text aaaunsalnlid Text

—_

RS

JouAulnd Western.txt 1iilafinils
\HenLuy File > Open
Pugiamesidaivlnddeya
duidananlig Western.txt

v

Aan OK

udayaliluidsainiaed

WouneudseinveuiasAudnsranedurvziitensduiifioiu iielihedensinseiteya audessiudeyaliluise

Fndeilaenisisessia(Stackingreduiiifitensduilifieiu Auaunsadretoyalnenisfnaeniazmielagnisldadsly

by Data

—_

AL

LﬁaﬂLuH Data > Stack Worksheets
We Stack Option: Ldon Stack Worksheets in a new worksheet
1ilugnastun1sgneiisaTnnsa1uan Available worksheets lUga Worksheets to stack

Tures New Worksheet name, tou MyShippingData

!

Minitab
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Stack Worksheets @
Stack option:
|Stad< worksheets in a new worksheet :_J
Available worksheets: Worksheets to stack: + ] +
Eastern.MTW
Central
Western. bt
<<
[l
|
( — (|
Mew worksheet name: | MyShippingData
Ll
I+ show summary table
Help Cancel
5
Y
5. aan OK

FroaziUasuTonaaul

1Y

AoduURuN ST Uddnualvenideyaunanaudnszanedudle dreneduidumluly C1 uwazdeutedulioneduiives

6 a v
AUGNTENLAUM
nunewme: d1aadld Web App(uthmenaazsnsiudniles), fesrdnil Open in Desktop App tisazvhlsmuduneumarilldnsuiiumilouiu

1. AdnARduNAUNIIINTULIERNWY Editor > Move Columns
neleiive Move Selected Columns Lien Before Columns C1

AN OK

AoLDd

AANluYeITEABALY NUN Center 3NTUNA Enter

nswseNtayadmiunITiaTIE

Wevndeyaiduidsainiendy Auamnsamssusednnsteyaiitelddmsunsinseyt dmsudiegisnausouinis

WihsviatayauagiiiunadulvaininnsAuine
Az ﬁm%’uﬁwﬁamﬁmmﬁaga‘m Minitab lgfsfi3ea Manipulate Data in Worksheets, Columns and Rows
1% v Y
SUMRIZGEIRNS
UneWeredutl Center lApgmsgailunisseydeyamnanaudnseanedudla sisathevaiionisieanumuneninid

1. \d@enwy Data > Recode > To Text
2. luaes Recode values in the following columns Uau Center

3. luwes Method L&an Recode individual values

. . ® SOLUTION
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4. ngleive Recoded value wnuan Eastern.MTW a3g@1 Eastern
5. ngleiide Recoded value wnuan Western.txt @181 Western

6. U8 Storage location for the recoded columns 1den In the original columns

Recode to Text I@
C1  Center Recode values in the following columns:
C2  Order
C3  Armival ey
C4  Status -
C5  Distance
Method: 1REchE individual values LJ
L Current value Recoded value
Central Central
Eastern.MTW Eastern
‘Western. bt Western
Storage location for the recoded columns:
1In the original columns j
¥ show summary table
Help oK Cancel
1%
P
7. man OK

neTevesgudnszaedudilunesul Center vauziliudowdu Eastern, Central waz Western

ATUIUATNARNY

Aeunsdnnuiisaivdulmivesnmuazyhnisiinsginsesiunmdnuiuiwniusenieiunsumdsiuiundnds

sl o '

Aasaldimdrwinly Minitab lumsivungasaslupeduindwinaivatl MeaUdsurselivalaglvinanis

AaUSulTlindnluln
LNINABALY

unsnAoALUsENINIARAN Arrival AU Status
vanewn: fnalld Web Appmthmenvagsisiuidniien), #osndndl Open in Desktop App titeagvinldmudunsumarildnsufumiloutu

1. panwadlaelunedui C4
2. adnghdluviuazden Insert Columns

3. panfwaavemeaul C4 WuW Days 31nUunm Enter

1 Minitab’
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IgAdaruaniaimunansadlunogul

Tgmdsiwindy Minitab lunsaunailsiduadamansiiugiu Minitab inurasualilureduivseaasii(Constant)

AaInsanvungasadlunedudlazUTulTmamwnlsaluifideddoyafey

AurnalumsIndaaziiuanlupedu Days

1. d@enwy Cals > Calculator

Calculator

[C1 Center Store result in variable: "Days'—‘
C2  Order g i

C3  Arrival Expression:

St Dae "Arrival' - 'Order’

C5 Status
C6 Distance

Functions:

Al functions i

+
= | |Absolute value -
=

o e s~
o
@

or Arcsine S
Select ()| Mot et
¥ ssion 2s 2 formula;
Help Cancel

Tutes Store result in variable, [denaeauy Days

2
3. lutes Expression, \danAeauil Arrival — Order
4. \den Assign as a formula

5

Aan OK
nueg anaansaingasiiuadlluredinilasnisidenaeduiuagiden Editor > Formulas > Assign Formula To Column

AS1FDULISATN

AoduY Days liussguaruninuetwiattunsdnds anvardviheaduduiuiu deanmnueansatlupeduiazd

= o v L3

Fryanualseyaginuvnuuvesneauiluiiativ dydnvaliiasvenauiignsvesnumioufidnnuaiivlnilagdnludmdle

o

Joyafinswieu dydnvalluedemueuindiden © szydoyatzusuusnasna
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+ C1-T C2-D C3-D C4 @ C5-T ce c7
Center Order Arrival Days Status Distance
3/4 8:34 3/815:21 4.28264 O

2 3/717:05 3.35417 On time

3 Eastern * Back order 299
Eastern 3/8 15:52 430000 Ontime 205

5 Eastern 6.25417 Late 250

6  Eastern 529306 Ontime 93

7  Eastern 3/810:02  4.05000 Ontime 189

8 Eastern 3/916:3C 5.31597 Ontime 335

9 Eastern 3/910:32 5.06528 Ontime n

10 Eastern 3/816:02 4.28542 Ontime 254

%

Auugtaay Nuhdvesuuudydnvaliiiieuansgasiinvunadlunedul duldananiidayanuaiilunisudlugns

WeAvestoyalfey

auuAMauIIunsUduAvesgudnsEatedum Central lignsas Auasnsaudludeyaluiiaiiv lny Minitab azUsuna

AwInineaut Days anludf Auredutinussegasauananiweawiald
USuTusudualuuai 127

1. lueodind Arrival Adndhdueuazidon Find and Replace > Go To 9ntufiuni 127
2. Tuwadenan Wasuann 3/7/2013 9:17 18 3/8/2013 9:17
3. na Enter

Minitab USuanlumedu Days lnednludfain 2.98125 1u 3.98125

nUBWe SaufensUsudayanngasiunmediies irandhdduvinireduunussygasiuialiuazidion Formulas > Calculate All

Formulas Automatically iieendndeuludinan davestoyaluisainuasunasilumnbireduiidugnsrmualidnen Nreduiazuans
' o ea a v P L v ey a o 2 A o

anugmediiinsisumemumasudndes adnuhdluvnigasiuinuaziden Formulas > Calculate All Formulas Now iite#iag

Sampedutifitigasnisiasiovma

v * as A

ALAULITIAYN

v & ° & L. as o
Fanunsviunavaavesnnly Minitab Gsadn

nunewme: d1aadld Web App(rthaenaazsinsiudniles), fesrdnil Open in Desktop App tisazvhlsmuduneumarilldnsuiiumiloudu

1. Lﬁaﬂl,mé File > Save Current Worksheet As
2. R lnlawosigosnsiafiulng

3. é?q%alwafmuﬂmh MyShippingData

4. U9 Save as type, Ldan Minitab

5. ﬂayﬂ Save

1 Minitab’
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Minitab = Our mission is to help people discover valuable insights in their data.

Minitab helps companies and institutions to spot trends, solve problems and discover valuable insights in data by delivering a comprehensive and best-in-class
suite of data analysis and process improvement tools. Combined with unparalleled ease-of-use, Minitab makes it simpler than ever to get deep insights from data.
Plus, a team of highly trained data analytic experts ensure that users get the most out of their analysis, enabling them to make better, faster and more accurate
decisions.

For nearly 50 years, Minitab has helped organizations drive cost containment, enhance quality, boost customer satisfaction and increase effectiveness. Thousands
of businesses and institutions worldwide use Minitab Statistical Software, Companion, and Quality Trainer to uncover flaws in their processes and improve them. In
2017, Minitab acquired Salford Systems, a leading provider of advanced analytics which delivers a suite of powerful data mining, predictive analytics and modeling
capabilities. Unlock the value of your data with Minitab.

Project Oversight Visual Business Tools

EJ Companion s Minitab Workspace*

Start, execute, measure and report on Visual tools to ensure process and
improvement projects in real time product excellence
Data Analysis Predictive Modeling Online Stat Training

Minitab Salford Predictive Modeler’ Quality Trainer’

Powerful statistical software Machine learning and Predictive Master statistics and Minitab
everyone can use analytics software anywhere with online training
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