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— o P — —
seauUYovn1sIa (level of measurement)
Level of Measurement
AR Nominal Ordinal Interval Ratio
® LLYNAINLANGILE v v v v
® UonANHNINHauls X v v v’
® UaNILEI Az INWINU X x v v
winluslé
o figudun (Absolute zero) X x x v




dsUszaugauNIsiatacanANlGlunIsIausasscau

Nominal
Scale

Ordinal Scale

Interval
Scale

Ratio Scale

Frequency, percentage, mode, crosstab, chi-square test,
binomial test

Median, mode, percentile, rank-order correlation, sign test,
crosstab, chi-square test, nonmetric multidimensional
scaling

Mean, standard deviation, average, correlation analysis,

discriminant analysis, regression analysis, ANOVA, metric
multidimensional scaling

All of mean, standard deviation, coefficient of variance,
correlation analysis, regression analysis, ANOVA, average,

discriminant analysis, factor analysis, cluster analysis, metric
multidimensional scaling



/

B
s —
(U [ == o s (U
AILUSDASE AILUSATH AILLUSAIUAN
( s a =\ ot ol . . =R ot d'da a \
® gaLlUsadS: 1saaIlUsaK (independent variables) nu9fd ALUSNRINENA
¥¢iaéfm,ms€’)'u Dususfiseulaiioudume viliAanansafuusay 4
[ e/ . =2 e/ d' = d%l 1 & \
® ghuusenn (dependent variables) wuedia sanusiluma 1Wsoduag iU
| 9INBWaYIsINUSIASE J
. - )

® gauusmauan (control variables) wnnafla saudsiinualiinarlusinIuax
AINUANAINYDINANNAAIANY LLAzNANAIUVAN NIHLNDAAAINNLANAINYDY

nafldangovnani virlBnisitasicrdanalaNaNysHbadn &

4



—_—

anantElunsimsvidoya

® FOAUSSYIY HsedDRLEINsSEKK (descriptive statistics):

[FoSurvanuniyovdonalusUzoun1sussuIudn¥adea U
2DVYDHA

® FATAUSSUNUNLHlNHITNIY LU LewA AN Souay

D

[ 1

AAIH ANRRY AIULTYILURNIASIIH HSUFIH 1@



/ '

==

aaNLEuN1sIAsIRdoNa

D_

a o

® FAfiF01999 USadanALBIaNNIU (inferential statistics): 35AsMaaRiAN
lglunsImsizndonaannandIegy wasiinanmsImsizidoyanas

U

fot1alUudN9S9EaNWYHEYDvUSSUINS

o AfFo9DY amsauuvlelu 2 ¥fafe afifdnisuasn (parametric
statistics) wazdanfinornIsNasn (non parametric statistics)
® [1n1sIAsndonanuaifazdoudonisnisinsisidoyalfuaizan
LN 15N TRUSEAVANISIATY LATAINANYMEWTDUSELANYDY
JONA



N15I3tAs1caILUSIHs DL HD
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Z g

)/

,,,,,,,

fp pt7.com



nisnagdaulagwals (Chi-square test)

fp ptg.com
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%é’ﬂmsmﬂaaulﬂaumé-m

* UWIsNsTwsiernuaianignuioyanidszaunisiauu
WINUEEUANSDLUUUI WA U UardINISavINIAISLantaaAINale

* ANWIKANGAS

= k-1
lag 0, = Afldannnisdane (observed numbers)
E = afidululd (expected numbers)

k

FIUIRUSENNYDILUANISEW

fp ptg.com
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Bnannisnadaulagdgals

A USEAIAYDINISILASIERLAELAIS

" gsiadeudndonaniuga (Aauslidoifion 1 ¢1) Ranwode
nisnszanedulumunaiandaldnseld (test for goodness
of fit)

B gsiadaudgauusiisatiion 2 IHAINNIAYII9NHISOLH

fp plto.com



nsnadauladialsaniunaanidu 3 nax

fppil.com
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n1snadaulauaIsaInsunanaIatnianas

( %° test for single sample case)

§a§’nﬁ’uaﬁa “test for goodness of fit”
Junsnagausiulsiiseduisiiiofioanisnsiuin anuifldain
n1s&ana (Observed Frequency) aanngusitagne Wuluauainuid
a1andv (Expected Frequency) 13 ‘Hsalumusvﬂuuamﬂmmﬂmuﬂ
iWanagaudINIsNsEaeYaudonafidnuazn1snse corenfiuluanud
Aa1ardalinsolu
Gamanisnuaauasundnisnssaedulumufiananis wuieaud
Joyayanuinisnscaeludnuaeiigisoaialiasonin Lilduuieains

INdoyaganunuiinisnszaruuulaaung

fp pig.com



SN A29819N15LESPSS un1snagdaulagals

Wi III-“\\\ﬂ

A1USUNGNAIDE1INHINGN

Tssweunaeaarm n 2 A 9 49 ® * o4 99

FIUIRNEILIRIZIIN 29 19 18 25 17 10 15 11 144

(4

HANVEDINISANWIINIUSLBINSNYIUIAIBITWINLSIWETUI RGNS U DY

Nwiaananasidadiuminnunsald  FevitnisinusiusIngona

FIUIRNYIUIATBITNIRISINnE U aN LU REID8719 8 Ly
fppt.com



A29819N15LESPSS un1snagdaulagals

ANUSUNANAIDE1INHINGN

* ANNAFIUNWFDALUNISNAFOU
H,: 91%3ug09UsssInsnetulIaussanisiuudaclsaneIuiaguyy
L1
H,: SuwIngoeUszgInsneiuitauszainsividazlseneuiaguy
LLANFINNH
o fuuagdaniglunIsnagoude Chi-square
* AnuastaudvaAtylunIsSnadgau OL = .05

fp piA.com



— s gy B B 18 AW

N1sNAFUlAFUAISENSUFDINANAIE 1 ALTND dSS
(% ° test for two independent samples)

¢ Wanagauisuushidaiiion (FuusiBaamnin) 2 dafianuifisidon
(FNNUSU) WSalA

¢ yadoyafiauisaulodoyanunnaguundnngy 9 AudILUsSIBaannIN
(szsiumsTanuumnteual® wse nsTauuudusu) 2 6 lnafidauuside
AndNnLAazsfiansad (events) MAaduliie 2 wansaiwintu wu..
NAN1SNARvuILAUIALAINAFD URAFINIDIE B UIaLazINrI8U2a

g1 g1 2

“18U2a

HweUla

fppicon1



A29819N15LESPSS un1snagauladalsainsu

FOUNaNAI981NU WD ASe

(4 22

NIABADINISANYIIINSAAAINYDIUSETINSNYIUIRIBIBNEaNLIUIaNATA

1
P24 (4 e/

Herdovniuszaugadlsangiuiansald FuinusiusIngonaaInNeIoe1e 141 AN
uaztiarnwndungn 9 aneslisotiion 2 fafe UssAngaawaulIaas
seaulsaneula ddoyalinanaluguaisialad 4 X2 auid

USeLNNYDINYTIUNA
WYIUTIAIVITN | NWYIUVTIANARA | SIN

45 (53.6%) 24 (42.1%) 69
39(46.4%) 33(57.9%) 72
84 (100%) 57(100%) 141

fp piB.com
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A29819n15l8% SPSS lunisnagaulagalsainsu
FOUNaNAI981NU WD ASe

* ANNAFIUNWADHIHNISNATOU

H,: dadingavdszsinsneiuialisidndeneiuiamaiandazginialy
LANAINY

H,: dadIHYaIUsEEINSNEIUIAITITNADNLIUNaINARAL AN HNA
LANANY
150

(%4

H,: Ussinngoangiuialifiamnudunusiuginia
H,: Uszinangaang1uialanudunusnunfinig

* fuuaanANEluNISNAgoUAe Chi-square

* MUUASEAUHYAIAEY Ol = .05

fp p{.com



e S VISR B\ EERTR\\
N1sNAFDUlAFLAISEINSUNGNAIDLMNHINAINTDINGN

(% ° test for k independent samples)

* AsnadouNMaRALNogINAUSINADLHDY (Baasnin) 2 daladnieIdo
AW(FunRHSAUNSolH)
* gadonaNndInlElN1sIASIERNIAINAIUSSEAUNISTALUUHINUTUR 150

()
1 o
a =2

NsIALUUSHGU 2 i TaaduusiBeammnuiandodeusfiuanisaiAiindu
1N 2 wamsed wazhnirinniswanuasanuilusuaisieled (cross
tabulation) a#a K X K

¢ fa1ndn Han1sa1sIaaNNdaluSauatluinAnuiasisneUNamanS

Kifo

B lHUuI9ASY

e .
fppt.com



oz S VIR B IEERTR\\
fa9819N15L5 SPSS lunisnadauladuadIsaInsunansIaey

HINNINFTDINGH

(4 P24

NIVYADINISANYIINNSAAFINYDIUSLBINSNEIUIAIBITNA DN UIANARA
Hurdouiuszavgalsaneiuiansali FanusIusINGoyaaINdIae1 141 AN
uaztiardnenlunangansnlslisotfion 2 dade Usnnaoangi1uianas

seaulsaneuia lddonarnanalusuaisialad 4 X2 auid

WYINUIQIBITN WYIUTIALNAHRA
YHYW 25 10

MU 20 14
AEl 17 18
NUE1INYI1]Y 22 15

IIN 84 57

fp pig.com



A /i 5 RN

N1sNAFDUlAALAISEINRSUNGHFIDENINNINFOINEN

* {ITUADINNISANYIIINSAAFINYDIUSLEINSWENUIRIB I TNFaNWEIUIatnATia

P24 (4

1NYIP99NUSLAUYDALlSIWHIUIA NS D LN
* FANNAFIUNARAIUNISNATDU
H : dad2114209USs81NSNYIU1IadI B TNdane 1uIamnaialulsana1ulats as

(4 1

szﬂuﬁﬂwasiLLﬂﬂdﬂaﬁ’u

H,: o d11Y09USBINSNYIUIAIBITNE WY U atNARALIRIS YNy U aLs as
*AUNATLLEI NG W
15

J

H,: Ussinnaaaneiuialifianudunusnussaulsaneiuia
H,: Useinngoanenuiafinnuadunusnussaulsaneiuia
* MuuadnaNlElAIsnagauda Chi-square

* MUUASEAUHYEIAEY OL = .05
fppgto.com



Z V/ml 1 I\

JoarsAarhalrnisldnisnadgauladals

1. unseifi df wihdu 1 2. Tunsedn df nnnndn 1
nsnadauladAlsasyin nsnadauladAlsasyin
@lunsaifianudzos 1@lunsdifinunbzos
AMNANAN I KL AL AMNANAN I HLA AL

wwaa (cell) fA1n1nnIn WWaalAININNIT 5 ¥5e
5 (anlgluswnsy SPSS AIHAYDIAITHATIARIY
AzHNISUAAINADIHIW Waen3n 5 Ja1uIuly
Wwaablgaisie Chi- 1AW 20% YDIATIHRIN
Square test) BARTINNG

fp pil.com



Z ¥/ 1R\

HAAISATHI KNS A NISNANDU [ASLAIS

1 g 1 I
o J1litlulupnESariaiuda 1 was 2 A25u [ lALNTISSINLTRATIR AN
v o ' 2 o o A o Gg o ca A A
ANARIIHBENTT 5 LI1BILARINEYTIN TR R ER A AR AN DUDIAITH
1 v
ANAMIINANNIT 5 ANTR G190 LHATNISOSINERA LG D19 HIBNS
a 1 Q/ I =] 5} a c .

ANAFNAIDEN WD MEn1snasauNTdasianuea (Fisher exact
test) LYW

o 1 < 1 Q l 1 i
o gruanATLR U FaasusiasfaulsARNIEANAISANINNTT 10 T3 (L

usiliAsRIMIMNINAN insasiingvinliidt ” fengennyinl
UFuas H, 919 o 7 H, 1Tua3efila

22
fppt.com



a G
N1SNAFdoUNBLIDSLONLLY A
(Fisher exact test)

23
fppt.com



Z V/ml 1\

BaNNISNada UNBLLOSLONLLEA

(o a

WIS n1sn1vandnigiinanadaulnandslisaiiion 2 d18A2H
A9 HIS LN

(74

AENISN AN ARANILANDLNINA NS UYDNANHTEAUNISIALUUHIHN
TEUEUANS LUV WAU

HINHINYDNANDY LLAzdINISOHINN
wanuaANNAHanyadzasled 2 X 2 16

AILUSNAN 1 FILLUSNAN 2
WANISE 1| IHANISHY 2

WmanNIsd 1 a a +b
WMANISBd 2 | C c+d
SIN a+ b+c+dw#San

fp p%l.com
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M0819n151% SPSS lun1snadaa unNsLgosLONLLEa

* HITUFADINISNATDUIINISLWNHHNIUNISNIUDYAUSLUIAINISHIATSA
JDINISANNEDIH Turinn1siAugonaaINnNIsn 19 AK LEdayaHINILEWD
usuasaled 2 X 2 auld

‘SSZEJ?;L’Ja’]ﬂTSSg]/\?ﬂS‘Sﬁ NSUARH

WARNLE LA nRau SN
NORNINHAAADA 4 9
ASUNTHHAAADA 10 10
RN 14 19

fp pf.com



Z V/ml 1 I\

M0819n151% SPSS lun1snaaa uRNsLgasLoNLEaA

ANHAFIUNMFEDALRNISNATDU

1 (%4

H,: nsuinnlumsnldduagiustaznainisaeassnNgaanisen

H,: MSuABNINNISNINDEgAUSIEEIAINISANASSNYDINISAN
mnuaatanidlunisnagoude fisher exact test
AMUUASTAUHBAIAEY OL = .05

A1WIDdAT Exact Sig

fp piB.com



ANSNAdaULLHARNY (McNemar test)

fp picom



Z ¥/ 1R\

HANNISNATDULLHAHRN

Lﬁu‘igmsmaaﬁﬁ%ﬁ@ﬁﬁﬂﬁ%ém%’umﬁauaﬁs‘im'ﬁﬁ’mj"w(ﬁauuav%é’ﬂ)
?lé)?Ha‘H‘H@IE)\?NS”ﬂUﬂ’]S’JﬂLLUU‘LA"INUEUQJG]‘HSE)LL‘U‘UE)‘HGI‘U LAzdINISORINILLAN
L29A N E R WaEas1ala 2 X 2

fafanigaenndIandudnusa (exact probability: p) Aldx1a1na1s19ns
nadgounIWIN (binomial test)

ANLLEA I HAIS1INISNAFDUNIRINLIRAISNado UNIa YT S1deanISnadou
dounulvipadday 2

WMANISEM 1 WANISEM 2
WANISEM 1 a +b

4
LAGINISEH 2 c+d

SIN a+ b+c+dw#Seon
28
fppt.com



A29819n151% SPSS HN1sNada ULLNATI NN

* FITufiounsUseinUSEANS NN alUSUASHNISAIUANSLAURIAA LK
NSeULELRAY0IRUIBUININU laarinnisnaaoeiudUiea1uIn 75 A
lfdoyanaid

SLAUHIANG nav SAN
WNRNLHNUNE  tnednund

* ANNAFIUNADALWNISNATDU
H,: Wsunsulifnalunisaiuauszauriaalunseuaiion
H,: Wsunsufradivnisaiuanssauiiaalunselaiion

fppt.com



asUnsIaszsauUs ddofios

* Test of goodness of

. v ®* McNemar test :
fit: nadgoauINYoya

= gy NadaunNIs
NHRIGANANWYEHSNG

. X wWaguiavnoaunas
nsca1udRlUa NN

Aa1an el s olu

® Chi-square test: nadau
AINLNYIVDIYDNIOHA
laisiafion 2 ¢ gfa 2 X

o I .
> uas K X K FLsheyr exactytest . ‘ln'ﬂagumwsi
LﬂEJ’J?JE)\‘]‘(JE)\??JE)&ﬂa‘lN@]E)LHE)\? 2 67
gfia 2 X 2 wazHauIndoyalinin

fp pt3?com
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o

e , gl SES g
' 54, Sy -
- P P

4 A e N <
D -
4 ' e
F kT
7
o= oy
/,

4

¢ .

A1 UdINANAID YN

ALRAL

Q

&

(Comparing Two Sample Mean)

WU Parametric statistics

/ﬂ

L-f fa.
e T -
i baEiN NEN RNAEE |
0N MUURNN NEREENENEED OO
INRRN 1 ouNER NONEE RRESS

i %1 (71 W) T R PO

Qz-ggg INANN ¢

.-



)) Joanavtlovdugovnisnadauaaiulaaly ((
dtfdnadgaun (T-test)

Lnsrua1aNLUsSUSIHY9USEBINS




NISNAFDUANRALYDIUSEBINSUHINGN: NNSNAFDUN

214N 1 NQN

euUnNuUAl Constant




(4

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNAADY NINDRLATHAINAADN

AGNAIUAN

AGNNAADY



(4

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNAADY NINDRLATHAINAADN

TC1- NSIANEFANSSH
AOHUAISNAAdY

AGNAIUAN

TEL- NMSIANEHANSSH
NoUNISNAAaDY

AGNNAADY




(U4 P24

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNAADY NINDRLATHAINAADN

— A1sguanINung
TCl_ ﬂ"l%’JﬂWﬁ]G}ﬂ‘S‘SN —
AarNISNAaDY
ASANUAYHA TN

— Jonauaza1SNE
TE1- NMSIANEFANSSH
A9KWNISNAADY I

AGNAIUAN

AGNNAADY




(4

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNAADY NINDRLATHAINAADN

maml,amm/ﬂﬁ e
TC1- ﬂ’ﬁ’Jﬂ‘Wﬁ]fﬂﬂ‘S‘SN TC2- NMSIANANTIH
ﬂ@%ﬂ’]‘i‘ﬂ@a@\? HUAINISNA]DY
ASANUAYHA TN

?!@NE?LLHSQ’)SNEH . R
TE1- msqu&msw TE2- N1SIANEFANSSH
ﬂaumwcﬂaaa UAINISNAADY

AGNAIUAN

AGNNAADY




(4

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNARDY  NINDRLLATHAINAADY

4 )

— A1sguanINung —
TC1- NNSIANHANSSH — TC2- NMSIANANTIH
NOUNISNAADY HUAINISNA]DY

AGNAIUAN
msSeuiieuld msuseuiiyuly
_ . Y Independent t-test
Independent t-test ASAHUANMATY p
— Jonauaza1SNE —
, TE1- NM1IANEANIIH TE2- NI9IANEANSIH
AGNTIAADY NOUNISNARDY . NAINISNAADY

\_




(4

HAVBADINISNATD UALLWHN ANSSHANSUSINASTWINNEN
AIUANLLAENANNARDY  NINDRLLATHAINAADY

4 )

— A1sguanINung —
TC1- NNSIANHANSSH — TC2- NMSIANANTIH
NOUNISNAADY HUAINISNA]DY

AGNAIUAN
msSeuiieuld msuseuiiyuly
_ . Y Independent t-test
Independent t-test ASAHUANMATY p
— Jonauaza1SNE —
, TE1- NM1IANEANIIH TE2- NI9IANEANSIH
AGNTIAADY NOUNISNARDY . NAINISNAADY




nstSeulisuaaivdinsuaoinanalogteiliilndass

(4

sion# (dependent sample)

1 [ 1 [ ¢ o

" nsedfingaueogne 2 nanliidudaszsonu Fanudnnusu

Q

= |

W5 lHAAIMNUANAINSEWINNGN
o @, @, ' ' = o o ¢ o = = ' @,
" HndrnN1snadaultina ) WeacAHAINHANNRENRAVSYNINUR
nsnadauANUanNa1laeISaua (Paired-difference Test)
#“e0 NsNAdauNaInsunanalIae1vNNeIgavns (Paired

Sample t-test or Two Related Sample t-test)




(JV4 vy

HAVHADINISNATD UAZLUUNE ANSSHAISUSINAZDINGHNAADY
SLUINNDUURTUAVASUNISTHUARHATRI DN ALLAZDISHEW

— A1sguanINung —
TC1- NNSIANHANSSH — TC2- NMSIANANTIH
NOUNISNAADY HUAINISNA]DY

\_ n1ssUSeuiguld (Paired Sample t-test) Y,

AGNAIUAN




(U

NIVUADINISNAFOUALLRHNANSSHNISUS

SLUINNDUURTUAVASUNISTHUARHATRI DN ALLAZDISHEW

AGNAIUAN

AGNNAADY

m'sml,amm/ﬂﬁ e
TC1- ﬂ’ﬁ’J@‘Wﬁmﬂ‘S‘SN TC2- NMSIANANTIH
ﬂ@)%ﬂ’]'ﬁ‘ﬂ@]aa\? HUAINISNA]DY

lnAYINaNNAADY

nmswSeuieuly (Paired Sample t-test)

f?’)‘SH%‘UH%?«J@’)%

?!@NE?LLHSQ’)SNEH . R
TE1- msqu&msw TE2- N1SIANEFANSSH
ﬂaumwcﬂaaa UAINISNAADY

~




AANAFDULNWINHEY
(The Mann-Whitney U Test)

—




ADANAFDULNWINHEY

/

(et aa
o LUKRADNAUDIN

WISINASN N
ABANURNS
nagaulnatAe
nu t-test

\

o
o IgnadgaualIN

LLANFNYDIAN
na (Nsugiu)

JoJoNa 2 AN
Wudaszsiony

~




—

* aiifinadaunNWINHgy (The Mann-Whitney U Test)
UNASYISENTIT Mann- -Whitney- Wilcoxon test Uwad ATl
luN1SNAToUANMNLANANSEUINNGNFIDE 2 NaNTILTN
DaASLANNNYK

o JuadtnlEnasanaraudi (rank sum) Wusadfinagou

e nsnadeuRiniunlfiioifionisnagounuuiluads
wsrfivmaslianisavinldifiovaninisnszaezevdionals
Uuldaund wiedonafiviuinasgaufiovatluuins
Buvandu (ordinal Scale) Fuly 45




—

[=

aifnadouLNUINHgyliiadsaun1snadoUu

o 1

* JoNA 2 YANAINADLNALLNAHILAEINY
wsold agals

* Yseyns 2 NaNN1aINUseyInsNENISLaNLa

ANRHDUNUIS o LN




—

ANHNAFIN

H, : NaNFI081 2 N@HNIINUSEBINSTNIHNSIANLAY
WHOHRAH (ATNALNINNY)
H, : NaNAI9810 2 NANN1RINUSEBINSNRNISULANLADY

THwdoun® (Lane1enu)

47
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\ nstElusunsy SPSS lun1sIaasicianaiu i

” a = J a éd v
INKYY: HANISILASIEHRYDHA

1 H 9)
A1 U 11114910

Test Statistic® [ U =Minimum|U,,U, |

infant body

NPar Tests L4 ! weight
mf’aai’”a‘?”@“ - Mann-W hitney U 57.000
Mann-Whitney Test NaH placebor was Wilcoxon W 193.000
2irkig Z -2.680
Ranks Asymp. Sig. (2-tailei)1 .007

received drug N Mean Rank | Sum of Ranks Exact Sig. [2*(1-tall 00761
infant body weight placebo 16 12.06 193.0Q Sig.)] '

Drug A 16 20.94
Total

.00

a. Not corrected fIr ties.

b. Grouping Variaple: received drug

TunsnadouanNfigI ‘m ZR1!Lﬁ$ DR, ‘

winun 2-tailed TilEan Asymp.Sig. 1Wssufisunu afifuali

A1SNAFOU
minlu 1-tailed Tl%A1 Exact Sig./2 Wisuiisuniu olfinvuale
A1SNAFOU




A0ANATOUIAADNTHAUAATDIUNIY ALK
(The Wilcoxon Matched Pairs Signed-Ranks Test)




—

2. afifinadouIanonTuIUGIASoanNILFIUMKEa (The
Wilcoxon Matched Pairs signed-Ranks Test)
afiAnagouIananduiugasovrsnasuinduaia
NAFUTAHIL1UIAZIANNUANG IR TN AL Az AN AN
HAULRZNINNSATHIHANFD ANAdOU dtifinadoulIananyy
udwnSanaeiundaieuldiu Paired Sample t-test 13lu
nseifidoyafinisnszansliiduldauns

u

50
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JarNadltuavnid

1. seaugaususaglunInsisuvduau (ordinal
Scale) \Uwuogutio

2. YOHA 2 NANNIANNANAIDLINANLAN 130
Ounanfifinnuduwusiv

3. WasgavAsluHaINdana 2 galludasssan

:




—

ANNAFIN

* H_ -NaNFIvg1NIFDHUANANNAN (SN INUSETINSNIHD W)

* H :NaHNFIDLINTIIFDILANAIINY (WBan1anUscons NN oW W)

aa dlzw
diieNtdnNedou
o [JUNISNAFDULLUUNIILELD WS d0ININALALLAILENS Tl

P24 1

o o T WKAZoINAasSINYOvIUaUNRAHaunI1 (lHAaLaSaarNie)

1 1
[ [—| Qs =

SENINORAUNHATIINNIUUIN NUIRAUNHIATDINNI1UAU )

_—___———




N1SILASIEHANHLLUSUSIN
(Analysis of Variance: ANOVA)



rlnfovIesizhdonalauld ANOVA

"t —test OunisilSuuifisuaaiy 2 naw

gndm + USUB

Y11

Y21

uHaIANINNIT 2 nanduly WK 4 naw fov

Y12

Y22

NAFEOU 6 ASY A=VHELAAAINNAAIALARD WY DY
ms‘n@aaumﬂﬁuﬂdwﬁﬁmuﬂw%aaau%’ulé’m B

Y1j

Y2j

Y3j

Type I error ?J\?Nﬂ']lm']ﬂ‘u 1-(1- (X)k

\Ho K L‘V]’]ﬂ‘lJﬁ]"I‘H'J‘Hﬂ‘ZIE)\?HNNGI?\'J”I%‘V]‘VI@H@U

NS R 0uNAFaUARASY0IUSLEINSHANE I ﬂquws@uﬂuiﬂﬂ
Nnggasata gl lealdnisIes1=a T LUS US|
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ANYMLY2uMILUSDaASEMdS 0 MILUS AN NN
SLAUA ] K500 HNDINLTRUSILANGA ] LW SEAU
AMNATNISOYDIAISHYW d1uHnoanlWnY UKnane
Lazoon LWUHAK

SnuadzgoudUsaNdavidsaiiioy
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Population Variance

Sample Variance

N

> (x, - p)

=]

N

o’ = population variance
x, = value of i”" element
4 = population mean

N = population size

sample variance

§t =
x, =value of i” element
X = sample mean

n= sample size

ANNLUSUSIH (variance) 1w
mmsmsﬁ’ﬂmsﬂszmwaﬂﬁasﬂa?“faﬁ
ANMuFNNUSTUdITeaURNIAS 1Y
1f19921nANLUSUSIHAINISD
mmmlﬁmﬂ&hmﬁmwummgm
gnANAYEDY  AMNLUSUSIHTNUN
N1539N1SNScaYYovdoNalusUyo
A



Variance

STa .-| |ﬁ| .»] i
L L L L
30 30 20
30 30 30
30 30 A0
30 50 o0

Mean = 30

Median = 30




Y ( X-X)
10 (10-30) = -20
30 (30-30) =0
30 (30-30) =0
30 (30-30) =0
50 (50-30) = 20
X =30 average =0

ol (—20)? + (20)? _ (400 +400)

= 200

=il -4

= = g =200 = 1 1422




! ( X-X)
10 (10-30) = -20
20 (20-30) = -10
30 (30-30) =0
40 (40-30) = 10
50 (50-30) = 20
X =230 average =0

2 - (—20)* + (—10)? + (10)* +(20)* _ (400) + (100) + (100) + (400) _ 5

5-1

g =200 =15 811

4

50
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D

o =

donanuINIIASIER ( AIUSHH) FouliszAuN1SIa
AausnIns1duasaia (interval scale) Fuly

NaNAIDL NI aznaNHINUSEBINSARNSLRNURIUNG
naNalag1uLsiaznansioaludaszainiu

NANAIDENILFAENANNIAINUSLBINSNHAMNUUSUSIN

\ winnw (equal variance) wsafaNHLUSUSIHLTN
l@nWKs (homogeneity of variances)

%
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NSERONTNUIMNANISNAFDUULLES H, 227297115
WiyuIfisuanuansszuitaaadelauld
N153LAS1e Multiple comparison or Post Hoc
comparison

Post hoc #1a 1nNIWINSN
wdadn after this




USeLNNYD9NISILASIEHAINHLUSUSIN

ATSILASIEHAITHLLL

N1SILASIEHAITHLLL

N1SIALASITHAITHLLL
Repeated ANOVA)

U

U

U

SARLLUUNILAE (One-way ANOVA)
SAULUUFADIN (Two-way ANOVA)

SAUNNLAYILUUHNSIAGT (One-way

N153LASIERANLUSUSINSIN (Analysis of Covariance: ANCOVA)

N153LAS1ERAMNLLUSUSIRLUUNEN (Mixed desigh ANOVA)
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N1SILASIEHAIHLLUSUSIRLULUUNILE S
(ONE-WAY ANOVA)

“—




N153LAS1IEHR AN LLUSUSIHLLUUNIGLE YYD
(One-way ANOVA)

WRNISILAS 1N WS YU UAILRA Y
N1INNI1 2 A1 lagddauuslusotilo

N IgnlHdutiasundn (one fixed

factor) Tun1sanuungadona




N153LASITHAMHNLUSUSIHLUUNGLEYD (One-way ANOVA)

Hui8n1snageuieIms 1z A NINNUS SErIadILUS B ase
NIAILULUSARAIAYINUAILUSATHLNUIAILA LT
fauusdnanafidnuasdusmuusiBeamnainiisiurnaaniu
SEAUNSDUSLLANGN ] LGH tNa-URNang-20u
ANIN-F-Wold-e L URAN
fanUsauTanuadusnusiBausunm o fn
ANMNINNHS Vo9 ILUSDaseHsomIUsARINazduNaag1alsAy
AAILLUSHTH ANNANNFFIN



A298719911INYNLHN1SILAS 1R AN LLUSUSIN
LUUNIILA YD

YT NGINISIUS YUY UUSHI KW e ama sl
NSeLER DAY USEEINSHUIBLUIRINH lagode
sHavovuntasu (Buusznaudiy g1suusENIu
28LAYY  Y1RADYIILAYILLAZYISUUSENIUSINTY
= [ o o o v a
g153a) Wuladunaniunisatuundoyausnin
Wimalunssualdonoanil 3 49
AILLUSARADTHRAY DI



A21981991K1IVUNLGN1SILAS1EH
AINLLUSUSIUNILELYD

HN1sNAaoalUSLNSHAIUANHINRTNGD 4 LWUU laadndiog
30 AW gHuUulu 4 Nnax ‘Hﬂ\‘)ﬁ]’]ﬂ%‘lﬂ%LLﬂﬂ ﬂau‘nﬂaaﬂlﬂsu
I‘Usuﬂsmma cuuUIHSE o281 3 WanwdIndUNIFIHNWIN

(4

FAdafoen1snaaoudlusuASNAISAIUANTNININAING 4 LU
i nawsnsd1eine iRy dAtuneadiain
O = 0.05%W50lH

[~y

AILUSAKR AD LUSLWNSHAIUANHINNEA 4 LU

R

AALLUSATH A9 HIKHAaINaaas
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N15ILASIEIRAINHNLLUS USIHLUUFDINY
(TWO-WAY ANOVA)

“—




N153LASI1EHRAITHLUSUSIRLLUU 29N
(Two-way ANOVA)

WRNISILAs1eiiNolUS s uLig uAIL Ry H1INNIN

2> @1 leefishudslidaiiandoaa )

anigdudaaeran (two fixed factor) luns

LHNYAYDNA



N153LAS1EHRAITHLLUSUSIULLUU @991

S &

w38 nsneaeuiReIAs1eiANHENARS Sz dILUs AuTidu
RINARDITIHIN 2 FATUFILUSATH 1 6
fuusinenafidnvmaBoamanfiaunnoanilussdunse
Uselnn

FIUSHTNATNYBIUSHI IROANWIAINNTHNNHS D9 IS
Sdsc1s s ILUSARINATdINaDE1lsSAUAILUSHNN



N153LASIEHAIHNLLUSUSIRLUUADINN

B g NNSaRNYINaYoasUs T doada lUNS N o AWLE) SuaiNise
Anuinasan (Interaction) szwdnasunusnuaoudadiedneands
Sasers oA ILUSHUAINTIHONA N AINAFADFILUSATNLE I
donala q doduuséudviivelansaly agvls

B G nadoudalfllidnsnasin wlanaldias

" fanagaundrnuiifidnSnasnlindenaunisnagau
WrnswszianaulsUsmadoaluusaznantios



AIBEN99AI T H Two Way ANOVA

HNIsSNaastNaNada UASLRRININYIYIWNARN Y
60 ARAN 4 WU FuUaz 15 ar lagldnSavioussiiv

D

IAINYWANFENAW 3 WUV [FdonanzuuunIsnadgay

D

AAINYT LYNOTHNTRULLALTHAYDILASDIND
AUsAU n. FuU J 4 Ful \\i> Sudsany Ao

Oy

5 AZLLHHANINGAN
AAILUSAN 2.

LASDINDUSELHK H 3 LU sAawdouilouazdullonaiidnsna

SAINAUNANANDALLULHUIAT NG



N15IALASIEHAINHNLUSUSIHUNILEYILLUU
ﬂﬂ’]‘iﬁlﬂ?}g’l (ONE-WAY REPEATED ANOVA)
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N153LASIERAMNLUSUSIUN LAY ILLUU
qN1599%1 (One-way Repeated ANOVA)

Lﬁ%ﬁ%ﬂﬁ"a}ﬂmzﬁlﬂaL‘LJ%EJULﬁ@JUf»hmﬁﬂmmdﬂ 2 ANLBIAaZATN
NNIsIadUAlRIoNanWLAN

L‘LJ‘H’JSﬂ’]‘S‘V]ﬂEIE)U‘V]W%J%’]N’F\)’]ﬂ palr t-test Iﬂﬂﬂ\‘)L‘H‘H‘V’Iﬁ] <PAITH
LLG\ﬂGl’]\TVILﬂﬂ?.l‘l«!ﬁ]’]ﬂﬂ’]‘SL‘UaEJ%LL‘Ua\?ﬂ’]EJIHLLGla“H%’JEJ@’J@EJ’]\?

lagHNISTANSLHINYYDLN1LEYT WS oL azASYdadnN1SIaRNISTa
ASLNIRaIYL1N




F29 8199 1HITUNLENISILASILRAINLUSUSIN
NLAYILLUUNNISIAGN

Time Point 1 Time Point 2 Time Point 3
Measure Variable ‘A’ Measure Variable ‘A’ Measure Variable ‘A’
(e.q. blood pressure) (e.g. blood pressure) (e.q. blood pressure)
wh& same people are |E group (Subjects A t%
Lavﬂl 1 Level 2 Level 3

Levels (sometimes called related groups)
of the Independent Variable ‘Time’

@ Lund Research Ltd 2011 http:/ /statistics.laerd.com



éf:)aeﬁmmuﬁé’aﬁ%msﬁLﬂsﬂvﬁmmLL‘U%‘U%W
mam&mmuumsmm

= AND ———- e AND

Ed "\.\ .__.-' .
i , s *,
Treatment/condition ‘X’ Treatment/condition ‘Y’ Treatment/condition ‘Z’
(e.g. chocolate cake) (e.g. caramel cake) (e.g. lemon cake)

The same people are in group (Subjects A to E)

Measure Variable ‘A’ Measure Variable ‘A’ Measure Variable ‘A’
(e.g. taste score) (e.g. taste score) (e.g. taste score)
Level 1 Level 2 Level 3

Related groups (sometimes called levels)

of the Independent Variable ‘Condition/Treatment’
(e.g. Type of Cake)

@ Lund Research Ltd 2011 http:/ /statistics.laerd.com
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N15I3LAS1ERAITHLLUSUSIUS IN

(Analysis of Covariance: ANCOVA)




N1SILASIENANMANLUSUSING IN
(Analysis of Covariance)

Wu3snsImsieiinalSyuiisuamiagos
JonanNInnI 2 A1 laeinisAIuAN
ILUSOHU 9 Ne1addnSnasoNan1sILASIEH




A29819N1SILASIERAITHLLUSUSIHS IN

a W I— 4

NuWiTufidesnswisufisuusunasihnamislunsauaiion
gounaufUruiuruilfsiagevenlunissnuiuansd1ain  ua
fAdulalafinnsauaudnsnazeadusdu Wuszuznainisiiy
lsAlrKk  weiinssunisudlnaenuisyeaUay Waning
LOnéin

sortulawdsuiinisfiazly analysis of covariance wwsns
AH1saEAILUS i N1afiBndnanndusiuusalunas

wn1sImsziila



N15ILASIEHRAIHLUSUSINS IN

sUsan (X)
LUSLINSHAIUANKIWIN

eALUsaN (Y)

D D
b Ch c olb
=S S, S, S

~ wonpo=

JD

JD

N1SILASIEHLHDRAILUSSINATHDYF Y

o [ @, o o a é
AILUSSINN H L TRAIUSUIRNISILAS 18
lagldmnatiani1sIas1c¥nNISO AN uSINAU
N15ILAS1ERAMNNLUSUSIN

> WdvuUnalanayd

A

AILLUSSINIGD
AILUsAIUAN (C)
Wnin@IA oW

lUsLnsH
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N1SIALASIEHAINHNUUSUSIULUUN SN
(MIXED DESIGN ANOVA)




N15ILAS1EHRAITHLUSUSIRLLUUN SN
(Mixed design ANOVA)

UW3EN1531AS1EMANNUUSUS IUAK FNHENUSEUINNSIASIEN
AMULUSUSIVUUUFDINIAUNSILASIERAN NS USINLUUT RGN
Fanumndoyafiuiudnsizidiounsissuiisuaaisuinnin
2 Anlavgadoyafiiuimaaisusdazdinnaingiidoyangy

Wernutazisuuslisoiion dodedgnidildutadunan (two

fixed factor) Tunisanuunyadona



A29819N15ILAS1IEHAIHULUSUSIULUUN AN

a W I— %4

MudsufidounisilSaufisuUsunaiimamislunssuaion
gounausUisuinuiisuundy 2 nauAonguinanie was
NaNLWAREDY  laannanluscu: 3 Wousnazldsuen
SUUSEMULLEAseNRn 3 WHausaNIlESUNISSNYILRNITEIRA
WiskLazantuwsn 3 wouldsunissnuimnizansuuseniu
1949



N1SILASIERATERTNWHS

Correlational Analysis

84



0B lAadLAISaInsSU
(v a 1 o
AISNAFDUAINNLURI FSL e W

e, 3, a v v o =
LWUHUNISNAFdoUAIMHNLURKRD d9:NRKIDIAILLUSEDIAILLUS 1199
A998 IUSHUA AN NTNWNUS A RIS o L

3, o = (Y aad‘ v d = ' 3,
WreIGgInuadantglunisnadgaulaaaisnsel 2 NaNLUR
DaSLADNU UFONINNIN 2 NANDASFANYW uRIDANUALLAL
A0ANISU RO WA

FaUsudovnagluseau nominal WS ordinal level

85



N
A19819n15IAS1ER D B ladLAISa I rSUNISNada U

(] a [ o
AHLURDdScmanN
AIDEIN
*  HITYANUNBINSSUUNNDRIANMHFNWUHSSEUINNAIINTAN
Aolalunisisen (1= high wagz 2=low) Auwna (1=male was

2= female) 299HNNBYUINTANNITNNUSAIUWS LN laafnun
WnanaI081991WIN 225 A
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I
Phi Coefficient Correlation

** The phi-coefficient was designed for the comparison
of truly dichotomous distributions, I.e., distributions

that have only two points on their scale which
Indicate some unmeasurable attribute.

** Attributes such as living or dead, black or white,
accept or reject, and success or failure are
examples.

87



A19819N15ILAS1EH
ANUSLANS ARTNNHS WY

An educator would like to know whether
gender (male/female) is associated with the

preferred type of learning medium (online vs.
books). Therefore, we have two nominal

variables: Gender (male/female) and Preferred
Learning Medium (online/books).



= S
FuUsLANSANTNN RS ADRAILANT
(Contingency coefficient 5@ Pearson's contingency
coefficient )

g o S o o a a Yy o v
% dnUsLANSandnNusAaunivlang Edutuanuead C

7 Y [ % o ' % Y,
% IBrAnNENNUSSLrIGILUS Wiadoya

2 ¥a Fnisdaluscaumntual® wan1sinooannilugy
AN HIUNDEHsUMSNISdas r X ¢ (r X ¢
contingency) lag r waz ¢ HINN37 2
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N . X
A2 1INISILASTIEH

JANUSLANS AN THNUS AD UG ILAUT

ﬂ?@ﬂﬂﬂﬂ?ﬂ&]ﬂ@ﬂﬂ’ﬁﬁﬂ‘lﬁﬂﬂ'J’]?NHN‘WHS?JE)\?'JSﬂ']SﬂE)%ﬂUﬂ']‘SI?J social
media I‘H‘S“"H’J’]\?L‘SEJ‘H‘&JE)\?%ﬂﬁﬂ‘H’]ﬂEH”‘HH\?Q’]%’JH 100 91¢

dmsaau (teach) wuatdR 4 wuu laun

o_)D

°lag

1 d9ULUUUSSYNIYDLNLAYN
| 2 FOULUUUSSHIUSINAUMSLEHINNE
| 3 AUV UUSSYIYFINNUNISNINANSSHNGN
* 557 4 FOULUUUSSYIYSINAUNSTINAANSSHAGNLATNISNATOUNAV DN
* n1s1% social media sewinaSeu (socialuse) (1=l¥naoaan 2= 1

Uagasy 3 = WGUuu1ase tas 4= Wldagy)

D ) D D
D i O b
. Sb. Sh. Sh.

20
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ANUSLANS AN THWHSLUU AT S LN

(Spearman Rank Correlation Coefficient)
% Fuuszansandnwusuuualusuny (Spearman rank

correlation coefficient #Sa Spearman’s rho) l&deyeyanwed r,
g LY o o ' o =
¢ IBranNdNNHssenIaUSs wsodoNa 2 ¥a

An1sdaluseau ordinal scale WSadanas<AU interval 15

ratio NANsLanu@ldtRlavaUuns
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A19819N15ILAS1ZH

JNUSLENS AN THARS LUU AT S LN U

Ve & P4

* HITYADINISANUINIAMMHANWUSSENINSLAUNISANYN
JDIUASTIYAULSN NUSEAUNISANYIYDIND

* ANSANWIH 6 STAU

1 = graduate from elementary school 2= graduate from middle school

3 = graduate from high school 4 = graduate from two-year college

5 =graduate from four-year college 6 = at least some graduate training
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ANUSANS AN THNWHS LLUULINYS F 3
(Pearson Product-moment Correlation Coefficient)

B [1n15¥a1209aNHANNRSLBILERSE 1IN ILUS 2 fauus
WeoN1INNTN 2 sauds laufisuusnugoasa weaxN1nnIa 2
A HN1SSIVSINYDNAANAUAULAYD  LALSLAUYDINISIA
aeiluseiudunsnia (interval scale) wios:AUIASIAIN
(ratio scale)
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N1SIAILASIERAITHIHNWHS

B J16auUsny 2 daRnstanuaeunfiidtasiei
laal% Pearson

B Aqdauusaatadnisuantaa i rldeundily
dA0AILASIZ Spearman

924
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A19819N15ILAS1EHANUSEINS AR THWNRSLNYS T 1

P24

* AiTvanlafnuianudunusanuliguauis (sumsym)

(

AMNIANNNIA (suma) wazanIngIn (sumgol) o4

UaalsANZSIETUN snUsNanladnuildiuudunived

(4 (]

ITYVINISIASIERTDNanUIRIUSNNFIRNISNSEAE

edoe @0

N/
0‘0

Wnlaauné
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19819n1591As1eK Partial correlation

“** §ITvanlafnuiANHEINAHS 229N ANSSHNISHLAAWLDY
(Fasauus = totals) uazAauanusalumsufuafanssulae
Usaifinanszuznunmisiiulunal 6 wifi (Fosauus =
sixmw) Tugfildulsalanaanuizose 59 518 udgITanud

o1 (Foaawus = age) HONSWasomILUSNIFD Y6

e

¢ Ve o o Y] a

** HITlANAdoUNISNSEAN8YDITONANANTSHNISALAANWLDN
laz ANMNAINISAUNISUJURAINSSHUFINURNISUANLAY
Wuldeund
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A15LASIZHNISOANDE

Linear Regression Analysis




190 UscauAYDINISILASIEUNISDAND Y

* N EASIVLLUUDIADINLIENIRIYSILLUSHNH
lagsUnuuanaogluanuadsaNNISNINATIAAFAS
1K ANYIUSHIANISIGUNNdaNasioAINNaKlaRie

* WWalnldsUuudnane (aun1swensad) NANga

* LNDUSSLHWINLUUANIADINWEHHITUNIHWKRETINIS
N8 AILUSAINN A a1 ILdN WS o lH
Worluldnunauinuiedu

Page = 98



$HAYDINISILASIEHNISOAD DY

1. N1sIAsIzrnIsaanaudatdn (linear Regression) WS
FwrseinsaanesfisnuusdassaiuluaiidusnusiBausuie
AU UsS AT U ILUSIBaUS NI YINHY @RIsaunulédle
anNn1sNIAgiaaaas ALl wdadu

2. MsIAszrnsaanaguulitlwBadn (non-linear
Regression) Lﬁumsﬁmswzﬁmsmaaﬂﬁ'guwumjaﬂ
ANMNAHNRSSEHINAILUS D aSLasAIUSATNATNISAUNHLA
AU ANNSN RO aAS TN WIB LN

Page = 99



BHAYDINISILASIEHRNISOADD ULTILEW

ATURADTINTIRIUNILUSARIUNISIASIZE H 2 vHia
1. ANSIASITENISaanouLBaldread1adne (simple linear regression) :
AALLUSAR 1 613 AAILLUSATIN 1 612 61981LG K

> nswensadiuingesmsnifiansiuagyoa

> nmswensaianusulafingnifionsiuainusulafinvoaus
2. NSIASIERNISDANDULBILERILUUNY (multiple linear regression) :
Fauuséin 2 Mmduliuazdiuusain 1 6 WadAsizirmona
ANMuFNNUSIAzad19sULUUaNNISNATAMaASIN o N NS IFILUS

aulaalsadsdassNAEnN e
Page = 100 100



Multiple Llnear Regression AnaIyS|s

" For example, quality (Independent Vvar.) | (Dependent Var.)
of life (y) can be
¥Social support (X1)
predicted based on \
social support (x1), Quality of lif

symptom distress

(x2), and anxiety (x3). -

Anxiety (X3)

(Predicted Variable) (Response variable)

" If there are two or more independent variables, rather than just one,

(Y)

multiple regression should be applied.

Page = 101



Logistic Regression

®A binomial logistic regression (often referred to
simply as logistic regression), predicts the probability

that an observation falls into one of two categories of
a _dichotomous dependent variable based on one or

more independent variables that can be either
continuous or categorical.

Page = 102



M98 Logistic Regression

" ArsAnwitdaduvinuienisaruanlsatunIulng guony

" GaLUSANADNISAIUANISALUIMINHK LLUaLTY
2 nax Ao AruANld Ay Aruanlulé

" Gudsain LA AHS  NISSUSENSSOULLANG  agHNIane
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$HAYDINISILASIEHRNIS DA DY

* JssLNNYDINISIASIEWRNISOAN0Y AzTRAUANYEMYaaILUS NHaIn1s

WUIAIMTHTHAUS

aadsan (=1 6)

ALUseOIN (1 a2)

$HAYDINISILASIEHNISDADDY

USH1 USH10M ANSILASIEENISaanoeLBaLEaR (Linear
regression)

Usunad (unadadu | USunes ANSILASIEENNSOANDULBILER WUURAILUS

ABININ) Wi (regression with dummy variables)

ATININ USHen N153tA51ERAMNLUSUSIH (ANOVA)

USHIEM, ABAN

AN (2 anuens)
AN (> 2 anued:)

N1sItAs1ERNISaandYLlUUADI dfiN
N1sItAs1ENISaanaYLLUUN adLlKIH YA

Page = 104
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Survival Analysis




If you would like to test
the effect of nursing

Intervention on breast feeding
time, how do you design this
study ?




What is “survival analysis”?

¢* Survival analysis is also known as time to event
analysis. For example,

** Time until a response

** Time until recurrence in a cancer study
** Time to death

** Time until pregnancy

¢ Time until infection 107



s . - .
. » The Censoring Problem in Survival Analysis

S
/

J

NG

** Censoring: Incomplete observation of the survival time.

NG

** Right Censoring: Some individual may not be observed
for the full time to failure, e.g. because of

g

** Loss of follow-up

N/
2

** Drop out

NG

*%* Termination of the study
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|
 ——— [re—

I

I

. B
Calender Time Study Duration
| Entry time X Event C Censored
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Basic goals of survival analysis

1.To estimate and interpret survival characteristics:
Life tables 5@ Kaplan-Meier Survival Analysis
e Kaplan-Meler plots
e Median estimation
e Confidence intervals (CI)
2.To compare survival in different groups:
e [og-rank test

110



Basic goals of survival analysis

3. To assess the relationship of explanatory variables to
survival time:

** Cox regression model e.g. survival time depend on
predictor variables.

** Cox’s proportional hazards model is analogous to
multiple regression model and enables the difference
between survival times of particular groups of patients to
be tested while allowing for other factors.
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T B . .
\/&c’ 3 Example of Research Using Survival

Analysis to Analyze Data

Incidence and risk factors for ventilator-associated

pneumonia in a developing country:
Where is the difference? ™

Fabian Jaimes®® *, Gisela De La Rosa®, Emiliano Gémez?, Paola Munera?,
Jaime Ramirez®, Sebastian Castrilléon®

*Department of Internal Medicine, Universidad de Antioquia, Medellin, Colombia
®Department of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

Received 20 May 2006; accepted 10 August 2006
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Structural Equation Modeling (SEM)




SEM: Definition

® Structural equation modeling (SEM) refers to a
statistical methodology that takes a confirmatory

(i.e., hypothesis-testing) approach to the analysis
of a structural theory bearing on some
phenomenon.

® SEM Is designed to test theory.

Byrne, 2006
114



SEM: Definition

® Testing the structure of relationships within the theory
as a whole provides much more information about the

validity of the theory than testing only specific
propositions.

® The researcher hopes that the model derived from the
structural equation is consistency with the proposed
theory.

® This consistency does not proved the accuracy of the
theory but does support it.




Journal of Child and Adolescent Psychiatric Nursing ISSN 1073-6077

Testing a Model of Depression Among Thai Adolescents

Duangjai Vatanasin, RN, PhD (Candidate), Darawan Thapinta, RN, PhD,
Elaine Adams Thompson, RN, PhD, and Petsunee Thungjaroenkul, RN, PhD

Duangjai Vatanasin, RN, is PhD Candidate, The Graduate School, Chiang Mai University, Muang, Chiang Mai, Thailand; Darawan Thapinta, RN, PhD, is
Associate Professor, Faculty of Nursing, Psychiatric Nursing, Chiang Mai University, Muang, Chiang Mai, Thailand. Elaine Adams Thompson, RN, PhD,
is Professor, Department of Psychosocial and Community Health, School of Nursing, University of Washington, Seattle, WA, USA. Petsunee
Thungjaroenkul, RN, PhD, is Assistant Professor, Faculty of Nursing, Nursing Administration, Chiang Mai University, Muang, Chiang Mai, Thailand

® This study aims to test the integrative model of Beck’s Cognitive Theory of
Depression, Social Problem Solving Theory, Response Styles Theory of
Depression, and existing literature in order to gain a better understanding
of the multiple relations among risk and protective factors, and their
mechanisms influencing depression among Thai adolescents.
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Figure 1. Conceptual Model for Adolescent
Depression Illustrating the Effects of
Contextual Factors (Parental Care, Parental
Overprotection, Negative Life Events) on
Cognitive Factors (Negative Automatic
Thoughts, Effective and Ineffective Social
Problem Solving, Rumination) and Their Direct
and Indirect Effects on Depression
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A Causal model of
adherence to therapeutic
regimens among persons

with hypertension

(Pinprapapan, 2013)
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One-way ANOVA in SPSS Statistics - Laerd Statistics

The one-way analysis of variance (ANOVA) is used to determine whether there are any
statistically significant differences between the means of two or more independent (unrelated)
groups (although you tend to only see it used when there are a minimum of three, rather than
two groups).
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One-way ANOVA in SPSS Statistics

Introduction

The one-way analysis of variance (ANOVA) is used to determine whether there are any statistically significant differences between the
means of two or more independent (unrelated) groups (although you tend to only see it used when there are a minimum of three, rather
than two groups). For example, you could use a one-way ANOVA to understand whether exam performance differed based on test
anxiety levels amongst students, dividing students into three independent groups (e.g., low, medium and high-stressed students). Also, it
is important to realize that the one-way ANOVA is an omnibus test statistic and cannot tell you which specific groups were statistically
significantly different from each other; it only tells you that at least two groups were different. Since you may have three, four, five or more
groups in your study design, determining which of these groups differ from each other is important. You can do this using a post hoc test
(N.B., we discuss post hoc tests later in this guide).

Note: If your study design not only involves one dependent variable and one independent variable, but also a third variable (known as
a "covariate") that you want to "statistically control", you may need to perform an ANCOVA (analysis of covariance), which can be
thought of as an extension of the one-way ANOVA. To learn more, see our SPSS Statistics guide on ANCOVA. Alternatively, if your

This "quick start" guide shows you how to carry out a one-way ANOVA using SPSS Statistics, as well as interpret and report the results
from this test. Since the one-way ANOVA is often followed up with a post hoc test, we also show you how to carry out a post hoc test
iefore we introduce you to this procedure, you need to understand the different assumptions that your
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Test Procedure in SPSS Statistics
The eight steps below show you how to analyse your data using a one-way ANOVA in SPSS Statistics when the six assumptions in the
previous section, Assumptions, have not been violated. At the end of these eight steps, we show you how to interpret the results from
this test. If you are looking for help to make sure your data meets assumptions #4, #5 and #6, which are required when using a one-way
ANOVA, and can be tested using SPSS Statistics, you can learn more on our Features: One-way ANOVA page.
n Click Analyze > Compare Means > One-Way ANOVA... on the top menu, as shown below.
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