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Aslataya (Entering Data)

- Jurindoyada lud@anniuyaauaiuonulan
- Export #pya91n Google Form whaunigdu CSV format Wwallladag Excel
- wAlpA1eaUlN Excel :Mmna9nustAduatarmaiy Coding Table
. Copy 217 Excel tin SPSS [Alagmss
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Click: View in Sheets

> File > Download > Microsoft Excel (.xIsx)
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> 00 123 Defaul...

Ctrl+0
C
Ausudsyvulilalaw
¥
> adsynu
SENIU

PDF (.pdf)
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A15ASI9FDULA luipya (Editing Data)

- YeymwasdayanldanmsiAviuuaavuaiy wuawly foyan daumaauna (lllogical) wu fayan

WUUFDUAH LaDA (HSUYsENuLindd walidayan1ssudseniuiindl §avamsua (ulinyaldaanaas

HULROFTUNA

« ASHDULULFDUDINNTALGIAULDIINAI®MDY (Inconsistent responses) HIATWATHEATN T8 1-4 LEA9I

Keou walaluan19zn1sTNNILaTAInBULNY ANSNTD 5 DY WNAEDE1NEY LDuAnDUNT AL ULDS
KI9uAIsAnFDaaUaINKADY %5 wA (ulvaglunguifnany
| disagree lagree
completely completely
1. linvest more in my work than | get out of it o p 3 F:| §
2. lexert myself too much considering what | get back in return L e 3 4 5
1. For the efforts | put into the erganization, | get much in retum o' 2 3 4 5
4. IF | take inta account my dedication, the company ought to give me better training o 2 3 4 5
5. In general, the benefits | receive from the organization outweigh the effort [putinit 1 2 3 4 e
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A15895HFLDYa (Coding)

! =i| = = J
U 1 wadnssunisudlaatiiale

Variable code Variable name Coding
Bl Eating beef 0 =No
1=Yes

] G J r—| 1
2.  B1 vihuSudsznmuiiialansalii *

Mark only one oval.

@ suilsgnu Skip to question 4
C ) wisudsenu Skip to question 3



A15895ARAUDYA (Coding)

e Qs :HI :i 1 1 Qs J =
e Aunganvinuisulssnmuiiale da *
Mark only one oval.

() dlatedassaniniiadndlseianau

() ivaunduuadiiaia

() asauefiiiudaidwiniuduiehisudsynuiiiala

C ) dlatawmiim

() dlatafisnAaiung

C ) ndnenauitiudavinuduiiiata

C ) uisudsenudiatadiasannilavinguaw

C ) uisulsgmuiilaTamwszavans/ Biraunismsanssudnd
C ) wisudsgmuiladailuai

() aisudsyymuiiiauns (Red meat)

1
A
= a5 r

() inguudadedna 1iiagidnsuilssvuiiiah

Variable code
Reject
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Variable name
warah (HsuUsenuils

1A

Coding

1 = Halagayuinndd
WHaFmdUsELANDY

2 = (UgpUNAULLD LA

3 = ASAUASINVADLIN
LUAINDY
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Coding: Maufiaaulaaniauinnai 1 Aeau (Multiple
Response)

F4 UszinnaasiruavnsivicullfudszmusyannitieTadulszan

...... 1) FIUANAVDIWITHINA o 2) B uARELRER e 3) SNUALAN
...... 4) 31uileeing s B) FUGN/TNY/ANN eeere B) B2UD N TY WG
...... 7) 3101y WANIMA/AN . 8) BN TUIATEY

Categorical Variable Dichotomy Variable

A msunsiesieAnuAsesis Anualtilduaudsyu (Dummy)

1 = SUEHeN [ DIRISANAES AIURIUNINEDANH Ty

2 = UAILLAYT Restal i&ansudusi =1 Gildaasudus= 0

3 = 3NULFAN Resta? 82A%ufLdiy2 =1 lannsufgiga = 0
: Resta3 La9asu&Lén =1 lidansuadn =0
8 =3dU 9

Resta4 &pndu q=1 lidandu 9 =0
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Coding: aanufililadndudi (Rank Question)

s - - o — el idmasudeanimiudeniied
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, , Junisbigneudnaiudesnimiadeniied wu dleg 5
= % = ' ¥
ol 1= LTI 2= St BAE o= DRI nadonudlidnaiduua 3 maden Fslunsdliisaznuiy
=l 1= G2 = = I v o ! & Y v o X
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....... walagulnendladuinen fmun3smstmunduusls 2 wuude
¥ o YA o Y ° =
_______ Halatingin 1. AMUUAARIILINIILUS = F1UIUNILEeN
- - 2. MAUALALTIUIUAIUS = FuIuafuilindn
UUN 1 LUUN 2
ypUINATign a$1s Favl dmueld 1 = isTalnebifllusuunsn LocBeefl =1 dufpniflalalvyhifiluduunsn udedud 1
2 = \dfiolalnaflutuunsa =2  gudsnifaleing i lvduunsn iJudeud
3 = ilalauuin =3  gudsnifiala vy Wiloduuinsn \Wuaaud
YRUDUAD 2 GEMN FaV2 ﬂ'ﬁ"i‘l&@z% 1 = Lu@i@ZﬂSZMﬂJZﬂﬁJuLLﬂﬁﬂ LOCBeefz — 1 5!'] LgaﬂLﬁ@I@ZWBﬁZﬂﬁuLLwiﬂ L{Jué’qﬁyﬁ
2 = dolalnedlvduinsn v o & v o & o o o
) =2 gudsniflalanedlvduunsn Wuaaud 2
3 = dsladin .. Y e .o
. o . . iy P — =3  gudenflalalnedlvduinsn Wuaeud 3
yaUsuAY 3 aseFav3d mnuald 1 = dslalnelufiluduinsn ) .
5 = Falalnudlusuunsn ImBeef = 1 fudanfialadnd udraud
3 = Sl 2 sndsnuialaiig cuaieud

3 gudanfdslaii Wusraud 3
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Coding: amaudaiyie (Closed-end Question)

v
B10 mniesiaetNgniiussyldluniansgy vinugeugluuuussqinueila (WTP1)

............ gluuy 1

DIAGITNAN LTIONATUUINIA Skin pack film

SHAFINSUANSILATIEAN AR Fiei1941
L1 AUA $PYAY @IUNSaRIHUATH

. Laaﬂi‘]JLL‘U‘]J‘YI 1=1

. Laaﬂi‘]JLL‘U‘]J‘YI 2=2

. Laaﬂi‘]JLL‘U‘]J‘YI 3=3

s%am%sumsfaLﬂs'lmmm,ﬂswmm m%uﬂ"imﬂumuﬂwu
(Dummy) 1ag

Picl Laaﬂi‘]JLL‘U‘]J‘YI 1=1 Zmaaﬂsmwml 1=0
Pic2 Laaﬂi‘]JLL‘U‘]J‘YI 2=1 ZmLaaﬂsﬂLLUU% 2=0
Pic3 Laaﬂi‘]JLL‘U‘]J‘YI 3=1 ZaJLaaﬂsaJLwU‘n 3=0



R R RRRRRERRRRRRRRRREEN

BA603

Coding: AMaIuNIHLFANSLAVAINNINYNDY (Scale Questions)

1 2 3 4 S

5189019 lsiFRA19D21989 lsitFua laivsila/innq WARAIDEIN9DS

1. PI9350

2. WaFA I ULRANLUSAUN A ALY 6D
319018

3. AssuYsyUuLHDFAdaeNa A
WAUALANNTY

= U

4. A1550USEMULHD TR IFINALTY 6D
JUAIW

5. lWDAAANULTLIAYFUAIN 1IN
F117159a0015US LAALLD AR ILAY
NARA N (A
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LbUUADUOTU

Personality Questionnaire

O 00O O O O A8 1, 3, LLag 7 Aa9iA1s Recode ARUATH
1 | often feel sad* Loz e P s 7
diiron oy
o | Ilike totake charge of situations | © O O O O O O
and events :mlg' Btrangly tlites  Extensions Window  Help

%' B = -E\@

O
» O
=0
-0
=0
= O
Mol

3 | experience deep and varied 1
Emﬂuons* Strongly Strongly @ @ Recode into Different Variables: Old and New Values X
clizmgroe Agres
O O O O O O O Old Value New Value
4 | |am very regular in my approach. "z 2 4 5 & 7 | | @yae © value: |
Strongly Strongly | System-missing
clizngron Agree g 5 -
System-missing Copy old value(s)
O O O O I:::' I:::I I:::I © System- or user-missing
5 | | keep my promises by 2T e T O Range: 0ld— New.
dlbEngran Agree ; - ;
O o O O 0 O O through 35
6 | enjoy being center of attention 1 z 2 s s 5 7 4—=4
:ml: gi’:,'.':" © Range, LOWEST through value: g - 3
C O O O O O O 721
7 | find it difficult to approach others* | : 2 PR s 7 O Range, value through HIGHEST: fhange
Strongly Strongly f .
o bEmggron Agree
© All gther values
O o O O 0 O O
8 | love being in company. 1 2 3 2 5 5 7
Sbrongly Bkrongly
cilsngron Agroe
19 |
|20 ("] Output variaples are strings dtt
TI . B Convert numeric strings to n ers (5'-=5
2 |
— 5] (gontinue ) _Cancet J[_Help |
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A1sLLUANUsEIANTIYA (Categorization)

. Aeeufidiunsiassauanuiewals
STAVUAIMNEDU SEAUAISLARAIY $5D
Aaaufidnwaszfiiu Scale mnd
A1sanuluLBeay 9e6993n1s Recode
i I anunsatiudeszisausy
Aauiodu o &

- 131 SPSS fidds Transform /
Recode o lilunsildauaidinau

UL VVE U

@ conclusion spss v3.sav [DataSet™ " SPSS Statistics Data Editor
File Edit Vi Data Transform AnalyzeQGraphs Utilities Extensions Window Help
= — N e ("
H :} - - FEE m ‘\@ IZ‘ |Q Search application
Programmability Transformation... — -

[ Name Type Missing  Columns Align Measure Role
1 | sex Numeric [ Count Values within Cases... . None 8 = Right &> Nominal N Input
2 age Numeric Shift Values. . None 8 = Right ol Ordinal N Input
3 age_range5 Numeri : : .. None 8 = Right i Ordinal N Input
4 age_ranged4 Numeri m Recode into Same Variables... ... None 8 = Right d Ordinal N Input
5 edu Numeri Recode into Different Variables. .. . None 8 = Right d Ordinal N Input
6 job Numeri - . None 8 = Right &b Nominal N Input
7 inc_range3 Numeric ... None 8 = Right &; Nominal N Input
8 inc_range5 Numeric Extended Recode .. None 8 = Right % Nominal N Input
9 inc Numeric Create Dummy Variables None 8 = Right &> Nominal N Input
1 N i : s s N Righ! Nominal N Input

0 exp_food umerfc E}E Visual Binning... one 8 = fg t % omfna npu

11  exp_food r.. Numeric ... None 8 = Right % Nominal N Input
12 stay Numeric 4 Optimal Binning... ... None 8 = Right &> Nominal N Input
13 num_stay  Numeric Prepare Data for Modeling > None 8 = Right &> Nominal N Input
14  child Numeric BA Rank Cases . None 8 = Right &> Nominal N Input
15 teen Numeric = . None 8 = Right &> Nominal N Input
16  adult Numeric & Date and Time Wizard... . None 8 = Right &> Nominal N Input
17 elder Numeric Create Time Series. . . None 8 = Right &> Nominal N Input
18 type_eating Numeric aff Replace Missing Val .. None 8 = Right &> Nominal N Input
19 disease Numeric | a7 Pace fSSiNg YRUEs... None 8 = Right &> Nominal N Input
20 exc Numeric @ Random Number Generators... None 8 = Right &> Nominal N Input
21 eat veg Numeric g i... None 8 = Right &> Nominal N Input
22 concemn Numeric & s coviweg== |None 8 = Right &> Nominal N Input
23 freq_eat Numeric 8 2 {1.00, rarely... None 8 = Right &> Nominal N Input
24 buyer_veg  Numeric 8 2 {1.00, notb... None 8 = Right &> Nominal N Input
25 freq_buy Numeric 8 2 {1.00, 1tim... None 8 = Right &> Nominal N Input
26 type_buyveg Numeric 8 2 {1.00, Gene... None 8 = Right &> Nominal N Input
~ SRR o . ~ ~ EREE e lase o ~ == vioa [ P ") S e

<

Overview Data View Variable View

Transform

IBM SPSS Statistics Processor is ready -

Unicode:ON | Classic [
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Aaunlulasuainay (Missing Data)

luuneassgmavarlinaudanunnialuunuanuay uasnaazdnsasiuliaaudmanuluunsdiaiu Tagnwigiaiud
mmLLammmsaﬂTuUNLiawsammmLﬂmﬂwmw Huds femslleavaansaasUldd Same Addeydeil

1) danusiuldosnau (Not Applicable)

AmanuluuuuaauaNuIeAmay feaulidasnaunals wu lunseidudaiusiaiilng
MusUUsEuaAninlansa
() suUsene  (@uluian S5) () suUseru

S3 S1AFANNYNHLATUUTENBUNIAFA (RWIZATVITH) v VN (RWISLULELENLYINIL)

e eesUlsEnuaein AszlinoudaiudasS3 Seililiddnavuluiall {Adunrasvinuasia
dnsugfilidaenauaiulndail (i 8888 Liudu

2) lddmau (No Response)

mmauwmumafumaummmﬁ\ﬂmammwmmmmau 9159 m@%ama‘u L5 ﬂ’]ﬂ’]ﬁJLiBﬁS’]EJZ@ Lmemaufuagm%
mau ﬂ%m"ﬁamummmauh m@yawmm%um%ammum*ﬂfma‘uL‘Uu 9999 {IUEN
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N199AN1SAVAIADUANNLUA (Omissions)

- feaulinpudiaiy 91afinanns it lamiatu nia linsiudiaay Bidulatiaznsy #SaA1MBUDI9

DU § Tanaunt e Hap1nmau

- madAInauIUaAN 25% 398 (HnsHtuyEa U N A NN LATIERLATUSENIAN S

Vo v

o WINAIEDUNLININNILNYY 2-3 119 9710 40 119 919(HI5A96D (U

D-

A6 L1 UINA1UD9A1A DU TDUULTUAIADUAY (U U 111 3 Tunsaia1aauil 5 AaLasn

[m]

H1USLASUILATIZTHRTNNTDUABANK (N 8089 LAWILTDNHLININN)

U Q

o

o

lA1Rayu9AAD VTN UDILUUFDUAINNALA UILNUN

ldanadsanindu q uaeANNYE WIUNUN

[m]

[m]

11ANUDIAIMNDUADUAUILLALHEAIRNATDNAIAD UL AT HTUINAULLAIRISHDY

o ASAALUUADUAINTINIUUIN HIanTleynIupIAInDUINNeLUAN (6
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§31951UUDUA : NSIAVIIANDAITHE

U
%

- lppviald3dparsesdnrialinnsimunsia Lwafﬁgﬂuﬁﬁ’amamﬂul,ﬁwialé’m\aﬁ’u wazlunsel

ﬁﬁmmum AREIIAY LL‘]J‘]JHE)‘]J STHUTAN 9] N‘V\IﬁJ‘W‘H’iB NZﬂ‘i‘HﬂB'lQQuQ'IZQZN Py

B & D E daudi 1 %’au@ﬁ’a‘lﬂ%aémammuﬂaumm

1 No. Variable Description Code Note 1 e
2 1 gen WA 1 pigldl
3 2 nev 0 w8 O v
4 2 age ane il
5 3 edu TEAUMIANEN 1 Uszaudnm w2 T U
6 2 AsaudnEaausy 3
7 3 dsendnEnauilaie 3. szdumsfiny
8 4 aulseyan O Useaudne O sseudAnwnaunu O dseuAnwmaulas
9 5 Usyayras/wieuwin O oyd3gyan O Gagwisfeunh O 8uq (Winszy)
10 6 aue
11 inc Tele’ n/ihau 4. R o, UmABLhBu
12 5 occ andw 1 A/ WiTneulg /a5 iavAa )
13 2 s3AAdIUR/AasT 5. 97N
14 3 wilnaugnIvantu Y v v e a o e o
15 4 - O 197U/ NUNUIT/ 31NN O §3NdIUNY/0ETY
16 5 ﬁuq | wﬁ’nmutanﬁu/qn’{f'm 0 77997
17 6.1 hinf ANRANUHUN N 1 filsmisang 0 81 QUSATEY) o

Code +




1 Variable  Description Note

2 gen LA yifpli]

3 neg

4 age ane 1

5 edu szeuMsAnN 1 szandnmn

6 2 iTsandnvnausu

7 3 isandnvmnaudans

8 4 audsayan

9 5 syaua3/tiauinn

10 6 fuq

11 inc e'le 1N/ 1iau

12 occ angiw 1 M/ WU /S5 IanA

13 2 gIfaguA/adsy

14 3 winugnIvanu

15 4 99U

16 5 fuq

17 hinf ADYREIUKUAN 1 filsadszdnea

+
A

1 ID gen age edu inc
2 1 1 35 1
3 2 2 25 3
4 3 2 18 4
5 4 1 40 3
6 5 2 36 3
7
8
9

BA603

SIUUDUA

occ hinf

30000
15000
6000
40000
20000

N WS =N

risk_occ

N B =R N
N B, 01w un
R R NN R
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IngUseaediunugIulun1sIAs1IZRTDYA

QJQﬁ

o mmsaﬂfﬂmmmaﬂmawa\‘mﬁma A5 UT2ERINE LS (mmmm)eﬁ”m NNY aﬁm'ismmauf@@
A DAl miawﬁaaﬂmmma@

. NAFPUANUYNFDIDTBNATILAVIN [FFLAEMeE AR Wy AsmanuBasiuanndudsans
Cronbach’s Alpha Asitas1zrpsaUsenay (Factor Analysis) LU

- MsHIEUBTRYAEADIAENUsTIANYDIR LS
o MSIRAINANY LU AETsHEIN ARl Ag1ule
o MIIAATATEANY W ANTBaunINnsgIN AR
> ANSHNFURTDYAUDIAILUT 11 ATIWLYIE ATIHeNAN B lAwATY
° ANTHIERDANIUTUWUD LU ATIWLUNGULUUTDN ATIWLTSLUDNGH #9N15A5EaN8
. MsNeFUFNNATINAUTRgUsEaeAN Y laslTinaTlaneafift anzaNAUUsEANYBIFILUS
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Types of Data Analysis

AMUA SDYAL
ALRAY §IU
ST TR T T

AMULYS5USIN Mean Mean

T-test

Independent t-test
Ho: mean G1 = mean G2

Ha: mean G1 = mean G2

One-way ANOVA

Mean Mean Mean

Post Hoc Comparisons
Ho: two groups mean equal
Ha: two groups mean not equal

One-way ANOVA
Ho: all group means equal
Ha: at least one group different

BA603

Associative

Correlation

Ho: no linear relationship bet Two variables
Ha: there is linear relationship bet two
variables

* Correlation does not imply causation

Crosstabulation

Ho: no relationship bet Two variables
Ha: there is relationship bet two variables

Chi-square test

Regression

Ho: all coeff.=0
Ha: at least one coif. =0

Structural
Equation
modelling
(SEM)
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aaaLBInssaun (Descriptive statistics)

L‘U%‘Viaﬂﬂq’iﬂ’ltiﬁuﬂﬂﬂﬂﬂiﬁﬂi?ﬂﬂ@ﬂa ULEUDIDUA LLB”@']%’JEM@']H@G]LUBQ@H %QLUHﬂ’]SBBU’]E%iBUSiEWB
aﬂwmwuawamamﬂmamm LL@Q”?&Iﬂ']ll']iﬂ@']\‘i@\‘iﬂ\ﬁaﬂﬂm”ﬂi”ﬁﬂﬂﬁ@ ‘VTSBE)'WZI]’HS‘LJaﬂﬂm”ﬂiwﬁﬂﬂizuﬂim%
%Wﬂ?iLﬂUS’JUS’J@JUBM&‘Y]Q‘VTN@iJEN‘]_Jiwiﬁﬂi AN aammmammwmumiasﬂ Lawuaﬂwmmmmmuawam
YDV FAWLVINTTY

ANTIANITNTLILYDNTDYA

NSHILENBTDYA

° > « Wae (Range
. nsdnauaiayaluglunay (Range)

- msduauslipyalugUaiss nis sauay + WAV (Interquartile Range)
- msHnaueiayalugUaTIv . A1AUWYsU5IU (Variance)

- AndaeuuuInsgIu (Standard Deviation)

© AIANMUAANALARDNNIATFINYDIANRAY (Standard Error of

NNTIAAINAINUBNUDNA

Mean)
. dundy (Mean) . FudszanSanudsiiu (Coefficient of Variation)
- 5514 (Median) - A15IAANNLY (Skewness)

* guizu (Mode) ¢ A5IAAMULAY (Kurtosis)



R RRRRRRRRRRRRRRRRRRRRRRRAm

BA603

ASnsneaiifnlglunisiiasisitayamudssianyaesiins

A153LASIZHUSLLAN UseLaN M9 81995A15N19FA 6

ATsLUSsULNYY \B9USH $%5D ANSNAFDULAYINVAILRAY
LBeU3ua + L BNAMNAN Z-test, t-test, pair-test
LB9UFUNEL + LE9UTHNE FNTUNUS (Correlation)
AMUFUNUS LBIAMATN + LBIAN TN M1519 Crosstab (Chi-square)
L B9USHIee + LBeYSuned AAsITEANUaAaDY (Regression analysis)
\BeUSuen + LBeUSHN8 FNFUNUS (Correlation)
LABINE LBIAATW + LBIANAN m13519 Crosstab

LBl + L BIAMNAN A153LA51ERANNLUSUSIH (ANOVA)
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AN5ILASIZHUDUARIYISNINHE B

U

1. ASNAEDUANNATINANRALYDIEIDE1NNANLAL?

N

AMINAFBUFUNATINANRRIYDIFIDENFBIN UL TuBAsTNNA
AMSNAFBUFINATINANRRI YDAt TR guA il TuBasTniy
msﬂmaauamﬁgmﬁhLgﬁﬁvméffaaziwmﬂﬂ'j'lammju (One-way ANOVA)
ANSNAFDUFUNFAFINANMNFUWHETEHINALLUSLE RN (Chi-Square)

ANSILATITRARFTUNUS (Correlation Analysis)

N o o &M WL

AN9ILATIEHRNITaN0DY (Regression Analysis)



R
ANSNAFDUANYAFINALIAUAIRAYYDIUsEEINSTUATHN [iNTIUAT
WaauRuInsgIneaslsenng

o 91 GiNT AT UHNIASTIHVDIUSEEINS (0) 15198 TR DHUUHNINSTIHYDINGNAIDEN (S)
LI

« 151921 t-distribution \WuAag8finasay

x|
|
=

[TESTING A MEAN, o UNKNOWN t = D [10—2]]

with n — 1 degrees of freedom, where:
X 1s the sample mean.
w Iis the hypothesized population mean.
s Iis the sample standard deviation.
n is the number of observations in the sample.
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1. ﬂ'l‘inﬂﬂBﬁJﬂﬂJﬁJGlﬁ']uLﬂ 2IAVAN LQaEJ?JBQ‘]J’S‘”?YIﬂﬁt%ﬂ’iﬂ«!‘l’ltﬂlﬂ‘i’l'ﬂﬂ'\
L‘]JENL']J‘]«!ﬁJ']GISﬁ']‘]«!?JB\‘I‘iJ’S”ﬁ']ﬂS

. usw‘nﬂs”ﬂuLm\‘mu\‘ifmwsmumu‘numasiums claim YsgnumpasegeiiAminy $60 aziwfsﬁmuu%ﬁwfé’
Hu1msnsansunuin Lwam@aaummsmsimu VSEN [AguLEDn claim 11 26 claim [NDNIAUNULDILLE

J=]

ag claim Tay lEA1a1NANS19ANNTNeE19E

ldseaudodragyh 0.01 51asanunsasagy (nsa landunuuas claim #asanfiunasaisinaiaindd $60

$8 claim
TumdUN 1: 619 null hypothesis LLag alternate
hypothesis
$45 $49 $62 $40 $43 $61 Hy: u > $60

48 53 67 63 78 64 s 1 < $60

48 54 51 56 63 69 - H

58 51 58 59 56 57 N v o o w

a8 76 wmauw 2: LaDnILAUNYTIAEY

a=0.01

fumaudt 3: \3anAaBanagoy
Bon t-distribution tip991alENsU o
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1.AsnaFauaNyATINIALIAuA LR sYDesEmnsiunsifilinsiuan

P |
LUSINLUKHAHTIONS 2'] UUDY ‘]_] S¥B109 TABLE 10-1 A Portion of the t Distribution Table
g ] o v a Confidence Intervals
YUADUN 4 aswﬂgmsm@aui@
80% 90% 95% 98% 99% 99.9%
- . Level of Significance for One-Tailed Test, «
1 5,] \&5 H 081Nt < — ta,n— 1 df 0.100 0.050 0.025 0.010 0.005 0.0005
Level of Significance for Two-Tailed Test, «
0.20 0.10 0.05 0.02 0.01 0.001
i< _‘u,n 1 21 1.323 1.721 2.080 2518 2.831 3.819
X - T 29 1.321 1.717 2,074 2.508 2.819 3.792
<—i_, 23 1.319 1.714 2.069 2.500 2.807 3.768
5/ JH ’ -2-433‘ Cn:n -Eiﬁm 0 Scale of 1 24 1.318 1.711 2.064 2.492 2.797 3.745
$56.42— $60 s ﬁ,uﬂ‘ﬁf y 25 1.316 1.708 2.060 2.485 2.787 3.725
- <—i; ' 26 1.315 1.706 2.056 2.479 2.779 3.707
$10.04/+/26 27 1314 1.703 2,052 2,473 2.771 3.690
8is not < —2.485 28 1.313 1.701 2,048 2.467 2763 3.674
' 29 1.311 1.699 2,045 2.462 2756 3.659
30 1.310 1.697 2.042 2.457 2.750 3.646

unauhn 5: dndulanazidana | o |
tHD991nA1 t AN ladiAvinAY -1.818 FengunnmilaNunluarsufiasauyfigiu 15199 iUias Hy Nseau

% (] L2 dl =0 ] v 0 [ | L4 1% (I) | 1 M U

Hya1Asuy .01 mwfmmmsaagﬂtﬂfn.mmsmsﬂiﬂmwaﬂmunu‘tﬁmﬂm%o ANANAULANAY $3.58 ($56.42 - $60)
FERINAARYYDINFUAIDENNNVANRALUTEHIATANAFDUDIAATUIAANMUNAWAIAUDINTFUAIDENLTINNY



R R RRRRRRRRRRERRERRRRRRRRRRRLAn

BA603

2.1 mMsilFaufisyaedsuasdsennsansngulunsaifinsiuan
DU URNIASFIRDDIUSEEINTHIDAGNAIDENNNAININATT 30

. AaNAIRENIIMAYsEIATERNINgUNLT B ATEADAY

- 1f z distribution §Ms1UANLTHLURIIATFIHYDIUSEBINTYDINNFDINGN HIDANVUIAUDINGY

AIDLINYDILLAAEARNTINEDINGNTAININAT1 30

Use if sample sizes > 30 Use if sample sizes > 30
or if o; and o, are known and if oy and o, are unknown
X1 — X, X1 — X,
Z = 7 =
2 2 2 2
o © sf S
142 “14 2

ny np ny np
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2.1 msmszmmwmLaammﬂswmﬂsaamamiuﬂsm‘nmmm
wmwummmunmﬂswmﬂsmaﬂammamwmmﬂmﬁ 30

. mﬂms‘maaummL'sﬁums"iﬁmﬂiuiaﬁ U-Scan ‘Zumiﬂ@L\‘maﬂmiuiﬂuaumﬂﬁamamﬂuﬂmsmsmummﬁm la@n
AIUAITINDINEY wammssmmmﬂﬁmﬁmqmLaasumnmﬂ@Nuim"imsmummsﬁwummﬂﬂfmms"lﬁmﬂiuias U-
Scan %58 (4 (’tﬁiﬁiwmvuﬁmﬂwﬂ 01)

fuaaudi 1: de null hypothesis wag alternate hypothesis

Population Standard
Heo: < _ Customer Type Sample Mean Deviation Sample Size _
0- Hs = Hu Standard 5.50 minutes 0.40 minuites 50
II-5can 5.30 minutes 0.30 minutes 100
Hy: pus > py -
o a » o o @ 2 <
funaufl 2: \@onseduiivddey s <
HI' Hs=Hy
a=0.01

JUADUN 3: LADAAIFaAANATDY

. . . Region of
LH299NNENADE1INEDINZNHAININT 30 UATNTIUANTLUUUNIATFIHYD 5000 4900 rejection
01

Jszns 391y z-distribution

!

funauf 4: a%’wngmsé‘fmﬁul% 7, An A13ngA
a —_ 4
Ul uas HO e Z > Z, 0 233 Scale of z

Critical value

Z>2.33
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2.1 mMsilfpuvisuanadfsuasdssnnsanenguinasinns uad e unanssI
129158 81A5HEDNGNAIDENNHNAIUINAT 30

JUADUN 5: Aadulanazudana

;= Xs— Xy . efieuaslafiawindu 3.13 Fsunnndnaningan
o2 . o2 2.33 ﬁﬁfuLsﬂﬁﬁﬂﬁLas null hypothesis &gu{fi314
s T nangufiagagitnanadslunsiiisunsguuiundn
_ 55-—53 nanadsluastinalulad U-Scan nionisld U-Scan
\/0.402 o 0.302 2elANNISIFINI1NSLHITHUIASTIN
50 100
=——=3.13

0.064
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2.2 mMsudSpuinisuanadsaslsessnsanengaulunssin ldnsruandaeiy
UINTFIHYDIUSEBINTLATAFUFAIDEN9NAIUDENI 30 (Pooled t-test)

1519218 t distribution Wuadanesay dnilelungusansneisuinlifs 30 Tosfiauyfign
Fasin Uil

1. ‘]J‘S%?J’]ﬂ‘iﬁg\‘ia’aﬁﬂa:mﬁﬂ’l‘iﬂ‘i‘éﬁ?']ﬂﬁ’aLL‘]J‘lJ‘iJﬂ(?l

2. ﬂﬁzmﬂsﬁy’\aamﬂéuﬁmLﬁmwummgmwhﬁ’u

3. nfNAREINgAFURDANNINYSEINNSEDINgUNIITUB aSEADAN

o UDDALTN 2 TuADUAED (1T o _ (= Dst+ (n — 1)s3
1. AIOTNUENLUHAIARTIHIIN | >
2. WNuAn L‘fj‘ﬂ\‘iLﬂumqmﬁﬁquﬁgﬂaﬁzuﬂmﬁ?‘nﬂ'q t % %
] 3 = D ey ¢
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2.2 msulFauiisuaefsuasdsernsaaenaulunsaiilainsruandeeiuu
110551 VBDIUSTYINSILATAGNAIDE19HAUDEA1 30 (Pooled t-test)

Welles Atkins

. o _ o o . Yo _ o e (minutes) (minutes)
- MANSHUNATRUISIYNSHENFDYIS (Welles A Atkins) (aarupeianlslunisnanay, ) 2
wEAA THR1519 159914 BINFIVALTHLURNIASTINIAAISHER LAAIAINAITHAATINTDIISH . ’
ANDHILUNNINTFIH (AN FANAN X :
- Madayan iausaagy (enss dnAnadsyaslainidveanaiSifianunanseiuagied 3 8
Hyd1Asun 0.1 2 4
b oA ¥ 3

1uaaUN 1: A9 null hypothesis uag alternate 1uauh 4: a519nn15aadule
hypothesis WURAS Ho WllD £> ta, ., ,0rt<—ta, .
Ho: py = pp t > tos590rt < —1lp59

t >18330rt<—1.833
Hy:pg # o

TuaADUN 2: 1ADATEAVNYE1ALY
a = 0.1 (Confidence Interval = 90%)

Ho: = Ly

Hyg# 1y
Region of
rejection

Region of
rejection

Tuaaun 3: LinnAgfANaaY -35 -ff
1129970 (1iNs10AIL DB UNNIASFIHDDYEENAT 157199y ,
pooled t-test -1.833 0 1.833  Scale of t

Critical Critical
value value

Do not
reject H,
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2.2 mMsudSpuinisuanadsaslsessnsanengaulunssin ldnsruandaeiy
U1A55IUDDIUSTYINSILATANAIDEN9HAUDEA1 30 (Pooled t-test)

(c) Determine the value of t

fuaauf 5: andulauazulana B
X,— X, _ 4.00-500

_ t = = = —0.662
Welles Method Atkins Method \K Y 1 + 1 \X 6.2922 1 + 1
| X (X, = X X, (4 = X | P n‘l ”2 55 6
2 -4 = 4 3 (3—5f= 4
L) —4f= 10 7 F—0F= 4
g @—4f=25 5 5—5f= 0
3 B—4F= 1 8 iB— 5= 9
2 2-4p= 4 : -5 = 1 i 1y =
20 34 3 5—5af= 4 Hy: py # Wy
an 22 Region of Region of
rejection rejection
05 05
o _ =X, 20 _ 4 - _ =X, 30 5 l l
ton 5 = on, 8 ~1.833 X 0 1.833  Scale of f
1(}( X f 94 'ITI:.-:": X (oo Cl';EIic:I 0.662 Eritlical
_ | i o _ _ e oA _ valu -0. Vs
5y n — 1 "I,II 51 29155 Sy 1'|,||| n, — ] ]\II &1 2.0976
. AR iseslisnunsaufiasaunfgiuls
Luﬁﬁﬁﬂﬂﬂq tﬂﬂ'\ﬁ?ﬂ&tﬂ@ﬂ'ﬁu'ﬁ?q\?ﬂqaﬂﬂﬂﬂ -
(b) Calculate the pooled sample standard deviation 1.833 ey 1.833.

(ny — 1)s3 + (n, — 1)s3 _ (5 — 1)(2.9155)* + (6 — 1){2.0976)*

= §.2222 N L‘sﬁwasﬁfmlumaﬂmummwawmasﬁammw
n +n, —2 2+6—2

LLGIﬂGl']\'i‘iw‘Vi’J"I\‘lﬂ'] LRALYDILY a’]ﬂtﬁ‘ﬂ\?ﬁﬁ\ﬂﬁ

2
'Sp_
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2.3 ﬂ'l‘SL‘]J‘SEJ‘]JL‘YIEJ‘]Jﬂ'ILﬂaﬂﬁaﬁﬂﬁwﬁﬂﬂﬁﬂa\‘iﬂaﬁJzuﬂ‘iﬁu‘}’IZSJ‘}’l'i’l‘Uﬂ'lL‘]JEI\‘iL‘]JuﬁJ'lGl‘Sﬁ’luilB\‘i‘lJ'iuﬁ’]ﬂ‘i
u,auﬂammamwmuaﬂﬂfn 30 LLawﬂ’lL‘]J?J\‘iL‘]J‘uﬁJ'lGl‘iﬁ'luilB\‘l‘]J‘iuﬁ’]ﬂ‘iLLGIﬂGl’]\‘iﬂ‘u

Tumswﬂaa‘ummmmsaf‘umsm@eszmﬂsvmwmsvﬂ Hudrevoediuiy
aseausefidugfodn T@ﬂmsam L@DANTEANBHEISEERDUDISIHIININ O
weiulanasesaluil (‘VimﬁLﬂuuaaamsvmu'mﬂsvmwmswmmsam%u

)
8 8 319 7 5 5 12 = =

v o o v t — 1 2_
wazlavinAsgulaannsEaBEIsEER DN 12 Uil Tan1saaduly 52 S2
fiadansunain lanasesia Uil 14 =2

n‘I 2
12 1110 6 8 9 9 10 11 9 8 10

Iﬁ“ﬁﬁswﬂuuﬂmﬂwﬁ 10 mmmsaasﬁfwsaimwmLaaﬂﬂmmsm%u
g g g V% [(s3/n,) + (s5/n,)]?
sEMdnensEANISEER eI uAUEF o NI ANULAREIeAL (F1Hua 1 df — 154/ 5/ N5
ANNLUSUSIUYDIUTEHINTLLANF9AN) (3§/n1)2 (3§/n2)2

n1—1 n2—1
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2.3 msl,aJ'szmmmemaﬂvmﬂswmﬂsaaﬁﬂauiuﬂsmwlummmwmwummsswum
Ussynsiaznguangediariasndl 30 u,aummmmummsswvmﬂamﬂsl,mﬂwmﬂu

TuaauN 1: a9 null hypothesis wag alternate

hypothesis _ lsi/ny) + (s¥/nP _ [3.32%/9) + (1.621°/12)F 1.4
o (s¥/ni)* | (s3/ny)*  (3.32°/9F  (1.621°/12f .1875 -
HO' H1 = U2 n - 1 n, — 1 9 — 1 12 — 1
Hi: py # pp

)legcriptive Statistics: Store, HName

b
U (o]

TuaduUN 2: LADNTLAVNLEIALY

o=0.10 "ariable M Mean StDev
) ‘tore 9 5.44 31,32
[ame 12 9.417/ 1.621

umau‘n 3 Laﬂﬂﬂﬁﬂﬂﬁ‘i’lﬂﬂﬁﬂ
L‘l—&@\‘l’q?']ﬂiﬂ“fl’i']ﬂﬂ']L‘]JﬁJ\‘lL‘]J‘HﬂJ']G]’iﬁ']%?JB\'i‘]J'iuﬁ']ﬂ'i = =

wazdsernsiianuulsUsiufianedu 151991F unequal s’ 644 — 9417 _ —D 478
variances t-test !5_2 R 5_2 3322 1.621°
n, n, 9 12
?.I‘HGIB‘]J‘YI 4.55’1\1ﬂ§]ﬂ9’]‘5ﬁﬂauzﬁ) II'H.GIB‘H‘YI S: mﬂauiauaouﬂawa
WUNEE Ho 01 t> tg/pap0rt < —taspay. dlaennan t fiduisldfidniasninaingfdaiuisds
t> tos110rt < —tos11 UHa5 null hypothesis LLawa"lﬁJ'l’iﬂﬂi‘]JZﬂ’J']ﬂ']LQaEl?JB\‘l

t>1.796o0rt < —1.796 ﬂ']"a'@@‘ﬁ‘]J‘M']?JB\'iﬂ‘iuﬂ']'ism’]‘iuﬂ\'ia'ﬁ)\‘lil‘ﬁaﬂﬂ?’lﬂLLG’]ﬂGﬂ\'iﬂ‘u



Independent Samples T-Test

2 groups are significantly different from each other on your continuous variable, The variable is normally
distributed and have a similar spread between your 2 groups. Your 2 groups should be independent (not related

to each other) and you should have enough data (more than 5 values in each group).

Sl

Two sample t: equal variances assumed

o Y AUDIWATIYAVLNAREDSFNAURED (3]
o ARANUDINATIEAUIWAREDILYINAD 57,000 U1 #in (Y

o Ay danuRewalaNInAIWAREDIRED (4]

population
distributions

sample
data

57 Vi Yo
) t=

Null hypothesis:
Hq = Hz

Alternative hypothesis
ny = U (two sided)
4 > Wy (right sided)
Uy < W (left sided)

y1 =401  y,=606
s;=3.6 s, =5.8
n,=8 n,=8

1.1
Sp".gn1+mz

11

Cl=(y1-Yz) £t xsp )+
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P-value

Sig. at 0.01 Sig. at 0.05

0.0001  4=0.01, 0.025 a = 0.05 , a=0]1, 0.321
#99A2ULED U #29ANLBDAN #29A2134LEDIN
speaz 99 sppaz 95 S8z 90
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3. nMslSpuiisuARiydnsulsesnsanengun i dudaszannniu

QU

. Aguptefi BitTuBaszaindu sxfianaiAsaiiiasiu (Dependent samples) Apngudntinefignsuansad
anaiAzatiaeiulunielaniemiie

29819
o ATIUSHULAEUTIATOTHIAYINUAVAILUNUINAKLIY 2 L9

= ANTIUSY LY UENAEAADUYINAITAaAAINDIUAVLENIRETAREINATINNAITAAANUDIULAITIRIUAL & LAYINU

£
24

- Tunsaliildan t avaulnlanugasasia (U

d_ Tagf

t — \/— d APANRAYYDIAANULLENMIY
Sd / n sd ARANDYUUUNATTIUYBIANULANFTY

n ﬁaaﬁmu@jﬁ%@aau
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3. nMslSpuiisuARiydnsulsesnsanengun i dudaszannniu

. u%ﬁ’wié’ﬁ'm'mﬂ%ﬂuLﬁﬂusﬁmﬁ’mﬁgﬂﬂsmﬁu Home Schadek Bowyer
TagUsENYsLLaN 2 uwie Tagldguianntiiuun 1 235 228
Y52UIUITNIU 10 Aa9 [AHAAILAANIHATISIN 3 931 219
(Miazidu $1,000) :ndipyasnenany maldseau g Egg 1232
WasdAgyN 0.05 sraunsaagydnsa lidandiaany 6 230 993
LANANNSEHINNANA R D951 ANUSETI N DIUEEN / 231 227
z v & 8 210 215
N9V HNY 9 225 299

10 249 245
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3. MsuSpuirisuanafsdinsulsssnnsanengun laiidudassaniu

11621 N 1: @9 null hypothesis Lag alternate

. TABLE 11-2 A Portion of the ¢ Distribution from Appendix B.2
hypothesis
Confidence Intervals
Ho: g =0 80% 90% 95% 98% 99% 99.9%
H 1 ,ll 1 =+ Mz Level of Significance for One-Tailed Test
. \ df 0.100 0.050 0.025 0.010 0.005 0.0005
QU /=] . = QU (74 (] QL e r
YUAOADUEN 2. LADASYAVUNYEH a]w Level of Significance for Two-Tailed Test
0.20 0.10 0.05 0.02 0.01 0.001
o = 0.05 1 3.078 6.314 12.706 31.821 63.657 636.619
o \ 2 1.886 2.920 4.303 6.965 9.925 31.599
- = « 1 2 ! N 3 1.638 2.353 3.182 4.541 5.841 12.924
PURODUN 3' tlaaNAIFaANATEDY 4 1.533 2.132 2.776 3.747 4.604 8.610
5 1.476 2.015 2.571 3.365 4.032 6.869
7 : _ 6 1.440 1.943 2.447 3.143 3.707 5.959
Zﬁ palred t teSt 7 1.415 1.895 2.365 2.998 3.499 5.408
& o 'y v o 8 1.397 1.860 2.306 2.896 3.355 5.041
YUADUN 4. aswﬂgmsmﬂauia 9 1.383 1.833 2.262 2.821 3,250 4781
a Y 10 1.372 1.812 2.228 2.764 3.169 4,587
WUHLES Hp 1 ¢ > tg/0n10rt < —tg/an-1

t > to25090rt < —1to259
t>2.2620rt< —2.262
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3. nMslSpuiisuARiydnsulsesnsanengun i dudaszannniu

Home Schadek Bowyer Difference, d (d— d) (d— d)?
o o ¥ o 1 235 228 7 2.4 5.76
VUADUN 5: mﬂaulauamﬂawa 2 210 205 5 0.4 0.16
3 231 219 12 7.4 24,76
4 242 240 2 —2.6 6.76
. . 5 205 198 7 2.4 5.76
=] 1) o o Y 1 1) =3 =Y =0 E_ E'm 223 T." 2_4 E.TE'
LHD99AAT t AN [ASIAININAIIAIING A L5139 ; ot o ; by o3
a . Y1 o 8 210 215 5 9.6 9216
U5 null hypothesis LLazmmsaa'§ﬂmemw 9 295 222 3 16 2.56
. L I - 2 10 249 245 4 0.6 0.36
LLAARMINTZHINNANRIAYUDITIATUSLLHRUDINIF DY B 0 174.40
VSN ey a
d= T = ﬁ = 4.60
_ [s@-ap 1744
=N p—1 Vio—1 - 4402
d 4.6
t = 3.305

~s,/Vn  4.402/7/10
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Paired Samples T-Test

The Paired Samples T-Test is also called the Paired Sample T-Test, Dependent Sample T-Test and
the Paired T-Test.

The assumptions for the Paired

Paired t-tests assess paired observations, which are often Samples T-Test include:

two measurements on the same person or item. 1. Continuous

2. Normally Distributed

3. Random Sample

4. Enough Data : more than 5
obs. each is OK. If your sample
size is greater than 30 should
use Paired Z-test.

5. Similar Spread Between
Groups

Note: A Paired Samples T-Test can
only be used to compare two groups
(i.e. two observations from one group)
Time 1 Time 2 on your variable of interest.

nau hRag
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4 ANSNAFDUAINULANAINTEHINNUTEBINTHINAIFDINGN
anAi@ ANOVA (ANalysis Of VAriance)

o Lﬂuﬂwﬁw@aa‘ugwamﬂ%mmmmLaaﬂmﬂﬂammame naum1 naNT 2 ngi 3
‘HmﬁﬂamwfﬂuummﬂﬂsumaﬁﬂauL@mﬂu (ummasm'\ﬂu)

#epU1NUSTHNTANATARUAY o s 15 ——
. L’i’]ﬁ)uL‘]JSEJ']JL‘YIEJ‘]Jﬂ'ILQaEJiIQ\‘]Lmauﬂamuw’lu‘}’l']ﬂﬂ']ﬂ?'m

wUsUsIn T@sawmmsﬁs”mmmmLLﬁJsﬁsquvawswmﬂsTmﬁ » N2 » N6 »nl0

Ha9995LasH19 051894 DD9ANULUSUSIUN (A naD93D

F9nE7 > n3 > n7 >nll
o AWUIBASIFEIUNRHANUSTIN 1 ALFANFINITAIAIY > nd > 18 e 112

USUFIRNITDIIDUHIAAIAMNULUSUTIUN LA LALIA Y 157179

mmsaaﬁ'ﬂfmﬁﬂammamwmﬂﬂauuummﬂﬂswmﬂs — _ -

BN — X —X, > X,
. fra1sasawiuuand19n 1 Auaneinnismanulslsiu I

Toalf 2 aﬁuu%mmmﬂmﬁﬂu agU{d31nausngeuan

U528105NTALRALNUAAFAI9AU X
[ . . o v a ' "\ a ' & o G
o 1519¢1 F distribution lua1saaduina1nuinna 1 uudl

WodAyneaiiangs Lﬁ'\é\’a\aﬂﬁﬁavmmd'\ﬂajmﬁ 12 wag 3 1191A

]
a

J5231A5NLAAILR[Y M YA UHSD (3
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One way ANOVA

An analysis of variance (ANOVA) is used to compare the dﬁfﬁd'}ﬂLQﬁﬂhﬂﬁ‘U%’iﬂﬂmmsuﬁiazmﬁw

means of two or more independent samples and to LLEIAAI9IANS D (4
test whether the differences between the means are
statistically significant. The one-way analysis of Variance =

_ FUNGTIN
(one-way ANOVA) can be thought of as an extension of =

a t- test for independent samples. It is used when X 2.7 2] , . o
there are two or more independent groups. AVLBITYLRAY LHATTUI LN ADTHIFLLAFSDITWLLAAATINAN

Wisuihauseniedserins/natenau

Ho:py = pp = pz...= Uy

19U 9WNIETE WUNUBNYUY  WUNIIUNIASS
H;: Not all the means are equal *
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421570820 ANOVA

e AMULAANCINTIN (Total Variation) = @y
LLEONEIN95EHRINNNaN(Treatment Variation) +
mmumﬂﬁiwmﬁuﬂém (Random Variation)

QU

KINA15ITHUAINHeADIAsRELS B UL UD RS

ANSYINNINLBINTAN 3 AN (IRMATHINGAFN

nlAvsAslasindn) widerinmsgutudnuam

* ANULANFINTIN (Total Variation) = Ha5I anATHSENRININAISYINIINLDINT AU ILEATAY
UDINAAINAIAIFDIUDIUDYALEAATAAY I adasalUs
ALRRYTIN

° ﬂ"J']ﬁJLLGIﬂGI']\‘]'Su‘)*‘i’J’]\‘]ﬂaﬁJ (Treatment Wolfe White Korosa
Variation) = wasfmnmwam\ammamnm 55 66 47
ALRAYLDINGNAVAIARYTIN 54 76 51

o ﬂ’J’]ﬁJLL@ﬂﬁl’]\‘lﬂ’lﬁlZuﬂaﬂJ (Random Variation) 59 67 46
= wasaawmwamqmmamumnamau,ma‘"m 56 71 48
ﬁ’uml,aammﬂau

mawammmmnma mmmsaaiﬂhmafufn
ANABHYDITASINNSTNNDDILAAZANT AN
LLEAGINAN



Case

BA603

42150820 ANOVA

& Korosa

&

Whitg

Waolfe

W =He=Hy
Customers
served

Where Treatment Means Are the Same

&

Wolfe

Korosa
&
’ White

1y Ha b

Customers
served

Case Where Treatment Means Arve Different

MAFIDLIY ALRRYSIU = (55 + 54 + ... + 48)/12 = 58
ANULLANENNTIN (Total variation) = (55 — 58)2 + (54 — 58)2 +
.. + (48 — 58)2 =1,082

F'i'lLQgEJUB\'iﬂa:ﬂJ‘ﬁl 1= (55 + 54 + 59 + 56)/4 = 56 A1LARYDY
ARuT 2 waz 3 HAYAY 70 LAz 48 auddy
AMHULANAINTEHINNAGH (treatment variation) = (56 — 58)2 +
(56 —58)2 + ... + (48 — 58)2 = 4(56 — 58)2 + 4(70 — 58)2 +
4(48 — 58)2 =992

ANNWANGINA18TNAgH (error (random) variation) = (55 —
56)2 + (54 — 56)2 + ... + (48 — 48)2 =90
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4. A15n@a82U ANOVA

A151sERIMAIAMALISYSINDDNSEEINSNAAMALANAINDDIANRABSTRI NG
(between group %59 treatment)
asszanaiA1AuLsUsIuDasErIAsIAANALANANIIATLRAnA s Tung
(within group or random %38 error)

F =

aHINNINUTEEIASLYINAY k AAN numerator degrees of

@ freedom 2y k — 1
Degrees of freedom 184
Aaaf F T ANOVA }
A13IMUINADYNNVNANALNIAY N denominator degrees of

freedom 219D n — k
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4. A15na82U ANOVA

¢ 91829819 ANTUTTUIUAIDDIAMNUYTUSIUNA Null hypothe3|s ﬂaﬂ'u,aasvmﬁsvmﬂsmﬂam
ﬂ')']ﬂJLLGIﬂGI’]\‘lSuWJ'NﬂaﬁJ (treatments %59 ALYINAULLAYE Alternate hypothesns ﬂBﬂJﬂ']LQaE}
between group) = 992/2 (151915678 2 FIVNAY 2H1NNDYHIIAINAAILLANFINIINAIDY
NNINVDINANAVAIY 1)

. AMNAFDUADAN BADAINISASZANYALUY F
o A15USZUINANDDIAMNLLUSUSININAAY

; S o - agnsenaulamaLsIazdfras null hypothesis a1
LLGIﬂG]']\‘iﬂ']EJZuﬂEpJ (within group ¥158 random) ' ;

A1 F Aieuaaeladiaruinndnan F 3ngf Beaznnla

=90/9 AA15LUARNIS1LaE NS numerator and
« F=1(992/2) = 49.6 denominator degrees of freedom
(90/9)

« ANSEANANYFFIN
. Ardasaauiiuane1eenn 1 1a Fesiuinpieess o -
Tufiez 191 Ho' M1 = My ==
WHI LN ﬂ‘ﬁﬂ’)’]ﬂﬂﬂ@l')@&l’]\‘m\‘l 3 nguilailegn , L ,
Fonunandszmasisiaadayindu (nSolails Hy: finndgageaanileAiuensieannaidy

QﬂLﬂBﬂﬁJ’]ﬁ)’]ﬂﬁSuﬁ’lﬂiLﬂﬂ’JﬂuuuLB\‘l) xRS Hy 81 F > F
¢ 0 a,k—1n—-k
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421570820 ANOVA

a o U

o AUNNINAFNYSEINTINNIN k NGN 98diA1 numerator degrees of freedom Ay k — 1.

Y oo

« AN UINAGUAIDLIUYINAY n A1 denominator degrees of freedom agwvinAy n — k.
- AadaniimasauauisamuIslalag

Q’ #19 ANOVA Table
Source of Variation Sum of Squares Degrees of Freedom Mean Square F
SST/(k—1)
— Treatments SST k—1 SST/(k— 1) = MST MST/MSE
SSE/(n _ k) Error SSE n— K SSE/(n— k) = MSE
Total SS total n-=1

SS total = (X — Xg)°
where:

X is each sample observation.
X Is the overall or grand mean.

SSE = (X — X.)°
where:
X_ is the sample mean for treatment c.
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4. A15na82U ANOVA

. AMsAVTDYAANNNINWDlagnAuDIasnsTN 4 fumeudl 1: 9 null hypothesis uaz alternate
o v o . hypothesis
spA1siu (daranunewaleninmsie :ndaya Ho: He = Hy = Hr = Ho
UDINFUADLNNAINET 1518135885 (N5 (i H,: mmLaaﬁamwawmmﬂLmﬂm\amﬂmau
ANLRAYYDIANNNINDIIUDIgAAITAIIULANGINAY UWES Ho 61 F > Fop1n-k

Tuusazaanisiu laglissauduadgyn 0.01 fumaudl 2: Bonseduiudday

| o =0.01
Eastern TWA Allegheny Ozark g a B D
7 — - = UuADUN 3: LadnAFRANAFDY
a0 ” . 0 I F-distribution
89 [ 76 72 o .
80 83 78 65 TuaduNn 4: as9ngaisanauls
88 80 74 U5 Hy a1 Far—1n—rk
68 65 Fo1,4-122-4
65 Fo1318

F > 5.09



R

BA603
4.2790890U ANOVA
& o v o
- 1UADNUN 5: Andulavazana
ANOVA Table X, = 1664 _ 75.64
- g 22 '
Source of Variation Sum of Squares Degrees of Freedom Mean Square F
Treatments SST k—1 SST/(k — 1) = MST MST/MSE
Eror SSE n—k SSE/(n — k) = MSE Eastern TWA Allegheny Ozark Total
Total SS total n—1 94 75 70 68
90 68 73 70
T 85 77 76 72
where: gt 80 83 78 65
X _is each sample observation. 88 80 74
X is the overall or grand mean. 68 65
B 65
SSE = I(X — XJ)° Column
where: fotal 349 391 510 414 1,664
X_ is the sample mean for treatment c. n 4 5 7 6 A

Mean 87.25 78.20 72.86 69.00 75.64
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4.215N0890 ANOVA a1u29dA1 SS Total tag SSE

X — X (X — XgoF
Eastern TWA Allegheny Ozark Eastern  TWA  Allegheny  Ozark Total SS5T = S8 total — SSE = 1,485.09 — 594.41 = 890.68.
20621 5837 697 3181
1436 78 264 o6 87.61 185 0.13 13.25
i‘ﬁ ;gg g'gg __13‘23 19.0 54.17 557 113.21
12.36 436 —~1.64 PRI aat ANOVA Table
‘1;2: —lhd 113.21 Source of Variation ~ Sum of Squares  Degrees of Freedom Mean Square F
-t Total 649.91 267.57 235.07 332.54 1,485.09
- Treatments SST k—1 SST/(k—1)=MST ~ MST/MSE
= [SS total = S(x — X0 Error SSE n—k SSE/(n— k) = MSE
= Xy X = X Total S5 total n—1
Eastern TWA ﬁllegheny Ozark Eastern TWA Allegheny Qzark Total
= i o — 455625 1024 8.18 1
' ’ ’ 7.5625 104.04 0.02 1
1 —l0e b1 ! 50625  1.44 9.6 9 Source of Variation Sum of Squares Degrees of Freedom Mean Square F
—2.25 —1.2 314 3 525625  23.04 26.42 16
~7.25 4.8 5.14 —4 9604 50.98 2 Treatments 890.68 3 296.89 8.99
9.8 7.14 5 23.62 16
o . 62 Error 594.41 18 33.02
~7.86 Total 1107500  234.80 180.86 B8 (59441 Total 1.485.00 2
| A o z [ 7= ' QU = | ' a ad
A1 F nawIsdladAny 8.99 B9genl1@An F 1ngan
%4 3 =9

5.09 Aeiu 15199UZLas Null Hypothesis wasagidniia

[=] J

AR89 9Y 1 ATNAAANULANFINITAAIDN
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5. MINAFDUFUUAFIHAMUTUNHSTLHINAILUILHIANUATN
(Chi Square)

+ 1519 contingency (uasenlgluns@nwianudunusuaeindsanedn sasldauyfigiulunis

ALASITHAIAIMUTUNUS LAYHN1SATNINANED (U
> A1 degrees of freedom HAIWYIAD (I1HIULA-1) (ATHINADANN-1)

(Row total)(Column total)

EXPECTED FREQUENCY fo =
° Grand total
Residence Adjustment to Civilian Life
after Release - - - -
from Prison Outstanding Good Fair Unsatisfactory Total
Hometown 27 35 33 29 120
Mot hometown 13 15 27 25 &)

Total 40 a0 B0 o0 200
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a QU v (-4 ) BAgS3 =
. A1TNAFDUFUNAFTIRAITINFHNHEISHINEAD LL‘]J‘JL?NQﬂdﬂ’lW

(Chi Square)

mﬂmsﬂﬂmiuvsmmmauwusswmwmsﬁwmLmaamm
mJsmLw\*iwuiwwﬂumsﬂavamumm memsaumuwmw\a
wu‘fwmﬂmu 200 Au Zmnamammmsw mﬂnauaﬁamam
AIDLIIANNATD mmm'saa'sﬁfﬁmsafmfmmwamwusﬂu
swmwsw@umsﬁsumLmaaﬁﬂmumsﬂauamumﬂ (G181
‘5"’6\‘]J‘1&Elﬂ']ﬂ€u1’l 0.01

Residence Adjustment to Civilian Life
after Release SR
from Prison Outstanding Good Fair Unsatisfactory
LT T T T T T T IHT T T
Hometown T HHT T T T BT LT T
o I I
Not Hometown I HHT T T T T T M LT LT
HT T I T
Residence Adjustment to Civilian Life
after Release - : . : _
from Prison Dutstanding Good Fair Unsatisfactory Total
Hometown _ 27 _ 35 _ 33 _ 25 120
Mot hometown 13 15 27 25 a0

Total 40 50 60 a0 200

fuapuf 1: & null hypothesis wag alternate
hypothesis
__ Hg Giflenuduwusiusendieasdsudaing
FIANAUAISAAUFUINLAA
__ HpSenuduwusausendenisusueng
FeANAUAISAAUFTIULAA
iunaud 2: \Ganseauipe AgY

a=0.01

| 24
QU

TNADUN 3: LAAAIFaANATDY
1 ¥ 2

_£)\2
CHI-SQUARE TEST STATISTIC x?> =X [M}
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5. AMSNATDUFUUAFIUAMUFUNHSTEHINNAILUSLE
AAIN (Chi Square)

o JUADUT 4: d59AgATeRaUTe ¢ ANTAININKIANUNANAIANIN ()
Reject H, if y* > y a1 O — . _ (Row total)(Column total
_( )2 _ ¢ Grand total
f —f
Z ° : e | > yPa e (%2001(;_01

€

_ -
(fo B fe) 2 Adjustment to Livilian Life
Z > ¥ .01,0)(3) Residence . : ;
L fe | afier Relpase Outstanding Good Fair Unsatisfactory Total
_ 5= from Prison _ f, = = f, Ia Ja B I _ f, f,
Z (f0 — fe) > 72 Hometown 271 24 | 35 33 3% | 25 30 120 120
013 . | | | .
fe Not hometown 13 16 | 15 20 | 27 24 | 25 20 80 80
- , - Total 4 40 50 50\ 60 60 50 50 200 200
D (o= f)" |11 345 N/ I
' (80)(50)
Must be equal Must be equal
e 200
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5. AMSNATDUFUHUAFIUAMUFUNHSTEHINNAILUSLE
AAIN (Chi Square)

[ 1 oo ° df:3
A1sATRIUNIAFGa” Chi-square

==
= Region of rejection
_ Adjustment to Civilian Life S .01
e o Outstanding  Good Fair  Unsatisfactory Total <
from Prison Lo D7 o h i f,
Hometown | 27 24 | 35 30 | 3 3 | 25 30 | 120 120 T 11.345 Scale of x?
Not hometown | 13 16 | 15 20 | 27 24 | 25 20 | 80 80 Critical
Total 40 40 50 50\ 60 60 50 50 200 200 5.729 value
Starting with the upper left et A1 x2 AFuIaldiAwiNAY 5.729 FeagTununvl
= 27 — 24 (35 - 307 (33 - 36f (25— 30
PR |k i s s s UFLasaunFgIun 155 iUFLas null hypothesis
f, L 13 1—;6} R ;020} , @7 ;424} L (@5 2—020) a o |
- I|Ifs - 0.893 + 0250 + 0,833 + 0.563 + 1250 + 0375 + 1250 Tuszduilaaaayn .01 wazagulddnldanuduwus
ANTERINMTUSUEILINgANAUMTNAUgU1ULAR

TN
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Chi-Square Test for Independence

The Chi Square statistic is commonly used for testing relationships between categorical
variables. The null hypothesis of the Chi-Square test is that no relationship exists on the
categorical variables in the population; they are independent.

H, : Variable A is independent of variable B
H, : Variable A is not independent of variable B

H, : There is no relationship between the variables.
H, : There is a relationship between the variables.
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6.115LASIZRANRFTUNWNUS (Correlation, r)

o IUASILATIERIRTUNUSLIIZTNINTHIATIAMNFTUNUS éj]ﬂiﬂ'l'iﬁ'm?ﬂéﬁhﬁﬁlﬂ%a?’léﬂﬁﬁuﬁué
sERrIedanUsAByAduUsE NS aRFUNLS _ _
(Correlation: ) CORRELATION COEFFICIENT  r = ~2 —2)Y — V)

. fulszAndandunus AadaiasriuaMuFuNLSsEHIe (n = 1)sks,

v
QU v

ALY 9AALLUS 1AYNALLYUSNITDIALLYUTHUILAD

a

anIA HSLAY interval %159 ratio-scaled viNHu

v o

ANMUFUWNUSAVLUUFNYTH

e

- ANppeFuYsEANSeEiiA1agsErd1e -1.00 §41.00

Perfect negative correlation Perfect positive correlation
! o P v o oo P Y Y
= A1 -1.00 %138 1.00 LLEAIOIAIANNTUNUSNAUYTEM A A
" & o Line has negative
SERINNALLYSNITDIRAILUS slope

1
U [=]

= @11aa 0.0 LEAIINTAMUTUNUSANLDYNA

(=Y

s ANRAAULEANALARTIAMUFTUNUS (UAANI9ASIAN P
oy o = w @ r=-1.00 -
179 IHUUZNATVIALTA A LRUINA AU FUWUS (K positive slope

o

AANINLAYINY - X - X

€

D
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6.115LASIZRANRFTUNWNUS (Correlation, r)

= | [} QL o o n‘ QL Q [ 2
A15AAINURUIYUDIATNTUUTLANS AW TUNUS
Perfect Perfect
negative No positive
correlation correlation correlation
Strong Moderate Weak Weak Moderate Strong
negative negative negative positive positive positive
correlation  correlation  correlation correlation  correlation  correlation
| |
-1.00 =50 0 50 1.00

«———— Negative correlation

Positive correlation —m8 ———

.
ArduYszanSa1A11ua (R2)

AFudssAnEdaf1nuansaniiundn
coefficient of determination (r2) fu
AALAANEAFINYDIANURANLYSUD AT
wlseufianunsagaasunsldlasaanuey
wsupesulsiasy deanfiaulniding

% o

AN5YAAIRNTDIUDIANITUUSLANS TR AUNUS

/-

o 2¢A15E1MN9 0 A9 1

. A latigruIsaliusnNANIYYDY

ANUTUNURSLA
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W o 4

6.115LASIZRANRFTUNWNUS (Correlation, r)

-
-

X=22 — —
. ;o X=X —-Y) 900 — 0.759
2 . (n — 1)s,s, (10 — 1)(9.189)(14.337)

0f (r-0)

Using the formula:

CORRELATION COEFFICIENT = A= = )

Copiers sold (¥)
=&
[ 3 1
-
C

0 = Ty AaNYsEaNSandunNuslaavinAy 0.759 Faiiiu
20 ] 4
(7 R B AruARNTAanY 1 fauruig a9 uInaselu
sales cals () 115 WURAAHANUTFUNUSAUDLINFIAVIININ
SaleoRepresetative  Calls Y Saes X X=X v w-x0-n | afpgdruianarsiivnsld agrelsAniuisn
Tom Keller 20 30 —f —-15 30 o
Jeff Hall 40 60 18 15 270 L GG g ¥ &
el . ® " " " gursaagl ladnsuinaseluaislywugndniu
Greg Fish 30 60 8 15 120 . o9 o S o o
Susan Welch 10 30 —12 —15 180 ﬂ’]L?‘iﬁ]ﬂ’]t?‘iLﬂﬂﬂBﬂﬂ’]ﬂﬂL‘WﬂJﬂu 15108 LA LNY
Carlos Ramirez 10 40 -12 -5 60 o
Rich Niles 20 40 =2 =5 10 AP - o 1aYq 158 dq
ich Ml 20 0 - : o WATITAIUFUNHSAULYITHY
Mark Reynolds 20 30 —2 —15 30
Soni Jones 30 70 8 25 200

900
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6.115LASIZRARFTUNWUS (Correlation, r)

« SPSS



o ANSAARIANUTUNUSDIALLUSTANLE 2 daTulU Tay

= QU

1105 UszaeALND

WYINTLAIF LU THEIAFALUTDU ¢ NUAMNTUNUSAVAILUTH

Fiovn1swengal Aetudeuenausaulsiaidy 2 nauds

1.

=] o

ALU99d52 (Independent Variable) @9 SusAns U
antin dnlddayanwel X

siaulsanu (Dependent Variable) @9 dauisfidsunasly
munsasuLUawasduUsBase Snlddudnsel Y

. ANS3LAIZHANSaRaRYFINNSTaLUlALTN 2 Useian @D

1.

A159LATIEZRNTDARYDYI1NNY (Simple Regression) 1T

ASANMIANNTUNUSIRWIAILYTEN 1 A7 AudIudsBase 1 6
A13LATIEANTAAN DY LBINNNIBLEYERN (Multiple

Regression) LUJUANSANWIAMUTUNLSTEHINNEILUTAN 1 617
LazAauUsBaszannnin 1 aatuly

BA603

7. N153LAT1ERN15anase (Regression Analysis)

oG Regression Line
X
AN
& Data e
5 | Points
L
©
>
L
=
o
©
<
o
Q €
A
¢ Line of
& Regression
>Y
Independent Variable

https://www.geeksforgeeks.org/what-is-regression-line/
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7. A159LAS12HRN15900D Y

I9aUUALDDIARINATISAILASIZHAISOAODY A29219

1L épgreithundesnzdd dasldannnsgy dufaanulanainnse

(%) o

| - ANSLABNAVUTANUTFUNUSAVYDADIY YD
ANUAAIALARDUADNLTNBFTEARAL (No Autocorrelation) I

. o~ o \ . YIWNYID LN
naaauaNnA1 Durbin-Watson mﬂﬂae] 2 (2Y5enN 1.5 - 2.5)

} o o o AWAHTUAISTYINANUSDUAVUIUIANUTDD S
2. &; UATLLRALLNLLUUUNE ARy = O NedauanniIAIaud

[*¥4 o QU

Aa1ALAG NI NEDa Ll uEata sy IHRa15ININTIN Lugyseds Tudianuduiusiunsa s

©

(o34

ANIAIiAIANUAAALARDUNATHINDY 52NN -3 §9 3 LazA e 15U UL A YR LAS DI UE &

LUSUTINLDIANUARIALARDUASTINAAILDY X (HAN =

=2 g

| ANMUFUNUSANHSD (U
o2Homoscedasticity) 1agaaNAATINIBIAIANUARIALAFDUAL

(=) Q

A1 X finnsaszanasay q A1 0 wazlindensewauiiiundiaan X - FIleMTB IR ER AUATIUNAD VLD

[*¥4 o

SR dnFnwdanudunusiunas (i

3. AU DATLLLAZE LY TAIUTANMUFUNUS LU LFUANTI NAFDUINAA

F up9@n B
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7. A159LASIZHANSONNDY
sumsisuass  Y; = a + [X; + €

lae B fAa anudu (Slope) uaudUATS LEAIAS

Yi A adsanu (Dependent Variable) Lﬂaﬂufﬂfam Y dla X Lﬂagufﬂ 1 niay
FIRIVANFUARFIN | U19nfaisendt dulseAnsasanaoy

Xi Ap ALkU58a52 (Independent Variable) (Regression Coefficient)
A1RTUAIFUARFIN |

a @D WITIHEBS LNUYAAALAKN Y (A1 Y 1B X B>0  XuazY danuduwusniadiaady

apdu 0) B<O  XuazY danudFuwusaseiuing
& AD ANUAAIALARDUDLINEN H1AUAN B> 0 XuarY danudusiusiuiagunn

NILAFFIN | B=0 XuazY [lanusunusiuiag
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o .y o
7. A19AILATICHANTOAND L
a o v @ a GENERAL FORM OF LINEAR REGRESSION EQUATION Y =a + bX

uA1s3LAs1zHAIsana LS9 lEeLUsDaSY

(X) Tuansriugaasdsany (Y) -

o o < , o . Y read Y hat, is the estimated value of the Y variable for a selected X value.
* EAJIMTHAHUNHOTZLHKIANIG LL‘]J%‘QgL‘]Ju ais the Y-intercept. It is the estimated value of ¥ when X = 0. Another way to

put it is: a is the estimated value of Y where the regression line crosses the
Y-axis when X is zero.

[ w o b4 -
ﬂ’g']g_lag_lwuﬁl,gq Lau b is the slope of the line, or the average change in Y for each change of one

unit (either increase or decrease) in the independent variable X.
Xis any value of the independent variable that is selected.

. FLUsTivaDRzAnIgninpE1Dyly

s¥@y interval scale REGRESSION EQUATION An equation that expresses the linear
relationship between two variables.
e 15192 {ENANAISUDY least squares

LEAST SQUARES PRINCIPLE Determining a regression equation by minimizing the
criterion Zuﬂqstﬁq 415 sum of the squares of the vertical distances between the actual Y values and
the predicted values of Y.
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7. A159LAS12HAS00A0 DY

ANSATHIMRIAMUTUYDILEY (D) 1ann1s Least Squares Regression

SLOPE OF THE REGRESSION LINE b=r>2x

where
r is the correlation coefficient.
s, is the standard deviation of Y (the dependent variable).
s, is the standard deviation of X (the independent variable).

Copiers sold

1 (| L | | L
] | =

0 10 20 30 40 50 Sales
calls
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7. A159LAS12HAS00A0 DY

o [¥mann1sanany Lwasiﬁmumﬂa@mamsmmﬂ Step 1 — Find the slope (b) of the line

Laﬂmiﬂaﬁwuﬂmuwfﬂwuaﬂmmmu 20 A6 s 14.337
L9 b r(SK) ?59( 3189 ) = 1.1842
Number of Number of
Sales Representative Sales Calls Copiers Sold Step 2 — Find the y—intercept ( a)
Tom Keller 20 30 — _
Brian Virost 20 40 )
Greg Fish 30 50 The regression equation is:
Susan Welch 10 30 "
Carlos Ramirez 10 40 Y =a+bX
Rich Niles 20 40 )
Mike Kiel 20 50 Y =18.9476+1.1842X
Mark Reynolds 20 5 Y =18.9476+1.1842(20)
Soni Jones 30 70

Y =42.6316
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7. A159LAS12HAS00A0 DY

- launshle lagarsunuen X (@maneselunisidwugndn) walsluaisyUssunaian Y (91u9u

WASDeaNELRAF1sNYNY (9)

Sales Sales Calls Estimated Sales Sales Sales Calls Estimated Sales
Representative (X) (¥) Representative (X) (¥)

Tom Keller 20 (42,6318 Carlos Ramirez 10 30.7896
Jeff Hall 40 66.3156 Rich Niles 20 42.6316
Brian Virost 20 42.6316 Mike Kiel 20 42.6316
Greq Fish 30 54.4736 Mark Reynolds 20 42,6316
Susan Welch 10 30.7896 Soni Jones 30 @

Tom Keller ’/ . /
Soni Jones

Y =18.9476+1.1842X Y =18.9476+1.1842 X

Y =18.9476+1.1842(20) Y =18.9476 +1.1842(30)

¥'=42.6516 Y =54.4736
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N1SLATENVAYAUNU n15UsZanana NSUEARNINE

1. mafususuveys 1. feweya 1. A9

2. mswdsuanmyoys 2. Guadduvoys 2. AT

3. MSANTVid » 3. ﬂﬁﬁﬁauﬁaga » 3. N

4. mwmdeuuazUiuunly| |4 msFwmuasUIsuidiey 4. vemnuvierosuy
5. YeyanIsuUTANINYBYA 5. mslATiueyanIsann
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Scale Examples Measures of Measures of Visual Measures of Visual
central dispersion.... for summary....fora relation.... summary....
tendency.... fora asingle variable single variable between between
single variable variable variable

Nominal Gender Mode - Bar chart, pie Cross-tab Stacked bars,

chart clustered bars

Ordinal Satisfaction Median Semi-interquartile  Bar chart, pie Cross-tab Stacked bars,

rating on a 5- range chart clustered bars

Interval point scale Mean Min, Max, SD, Histogram, Correlation Scatterplots

(1=not satisfied variance, scatterplot, box-

atall; 5= coefficient of and-whisker plot

extremely variation

satisfied

Ratio Age, income, sales Mean Min, Max, SD, Histogram, Correlation Scatterplots

variance, scatterplot, box-
coefficient of and-whisker plot
variation

Semi-interquartile range [RdofsA28Ing = (03 - Q1) / 2]
coefficient of variation [CV= (SD/Mean)*100%]
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