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H ermuotipun tTng OTATLOTIKAG

- 2TATLOTLKN €ival Eva cUVOAO apxwVv Katl peBodoloylwv
YUWQL (Ronald Fisher, 1890-1962)2
> To oxebloopo tne dtadikaoiog cuAloync dedopevwy

> Tn OUVOTITLKN KOl ATTOTEAECUATIKA Ttapoucioon Twv oUAAeXBEvTwyY dedopevwy

> Tnv avaAuon Ko e€aywyr) avTtioTowV CUUTTEPOOUATWV.

- 2 Baokeg popdEc:
> [MNeplypadikr OTATIOTLKI, N OO0l ACXOAELTAL PE TNV TtEpLypad TWV
dedopEvwy tou delypatog

> ETOywyLKn) OTATLOTLKN, N OTolol aoXOAELTal pe TNV e€aywyn XPAOLULWV
CUUTIEPOAOUATWV YLaL TOV TANBUGUO.
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MetaBAnTeC

- T XapaKTNPLOTIKA W TIPOC Ta omoia e€eTAlov e Evav MANBUOUO KadoUvTal
HeTAaBANTEG. OL SUVATEG TLUEC TTOU UIMOPEL va TTAPEL pLa PeTafAnTi
ovopalovtal TIHEC TNE METAPANTAC.

- 2 Katnyopiec petaBAntwv:
> [TOLOTIKEG ] KOATNYOPLKEC

> [OOOTIKEC

Ol moLOTIKEG UeTaBANTEC UTOpPEL va elval (TE OVOUAOTIKOU TUMTOU OTLC OTTOLEC OL TIUEC AVAPEPOVTAL UOVO OE
Katnyopieg, m.y. nAkiakn ouada, ite SLATAKTIKOU TUTTOU OTLC OTTOIEC Ol CUYKPIOELG TNC UOPPRC «UEYAAUTEPN »,
KULKPOTEPN », «(ON» EXOUV VONUQ, TT.X. OE EPWTNUATOAOYLO LKAVOTTOiNanG.

Ol moooTIKEC UeTaBANTEC UTopel va elval ite OUVEXE(C eiTe SLaKPITEC. ZUVEXEIC ival oL LETaBANTEC oL omolec
Urtopouv va AaBouv orrotadNtoTe TN o€ Eva SLAOTNUA TIUWV. ALAKPLTES ival ot UETABANTEC ITOU UITOPOUV val
TTAPOUV SLAKPLTEC (UEUOVWUEVEC) TIUEC.

Ol mogoTIKEC UETABANTEC Utopouv enioncg va Sltaxwplotouv o€ AAAeG 2 katnyopliec ue Baon tov TPOTo UETPNOTG
ToU¢. Otav ekTO¢ Ao t Stataén TwVv TIUWVY TOUG UOG EVOLAPEPEL KaL N LETAEU TOUC amootaon, 1.x. £t {wic,
TOTE WAGQUE YL TOOOTIKEG UETABANTEG OL OMoie¢ pueTPWVTAL O KAipa SlaoTiuaTog.

Otav ekto¢ and ™ Sdiataén kat to ueyedoc Tou SLACTHUATOC UETAEU TWV TIUWV EXEL EVVOLA KOl 0 AOYOG TwV
TIUWV, TOTE WAAUE YLO TOOOTIKEG UETABANTEG MOV UETPWVTAL OE KAipaka AOyou, m.y. mpoiovta .
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AgypoatoAnyia

- 4 BaOLKEC TEXVIKEC SeypatoAnyiac:

> AN tuyala detypatoAnpio: EmAEéyoupe Tuxoia otolxeia i povadec (LETAKIVOUEVOUC) Ao TO
ouvoAo tou mAnBbuopov*

> Ztpwpatorolnuevn detypatoAnio: Xwpiloupe Tov MANBUOUO O€ OTPWHOTO KL OTN CUVEXELQ
ETUAEYOULE TUXOLO TOL OTOLXELD (LETAKIVOUEVOUG) O KABE oTpwua

> AswypatoAnia katd opadec: Xwpiloupe tov mMANBUoUO o€ TIOAAEC OHASEC (OXL OTPWHATA) HE TNV
KOs opada va mepLEXeL Eva TARO0C OTOLXELWV, KOl OTN OUVEXELA ETILAEYOULLE TUXOLO OpASEC o
TO CUVOAO TWV OpAdWV Kal cupnephapBavoupe oto delypa OAEC TIC LOVASEC TWV ETUAEYUEVWV
opAdwv

> Juotnuoatikn detypatoAnyio: EmAéyoupe Tuxaia Eéva oTolyelo Kal 0Tn CUVEXELO alkoAouBwvTag
gva (otabep0d) «Prjpa» EMIAEYOUE TO UTIOAOLTA OTOLXELAL.

*MAnBuouog:

v AVTIKEIUEVIKOC TANTUOUOG: TO OUVOAO TWV ATOUWV I OTOLXEIWV TWV OTToiWwV EVa I} TIEPLOCOTEPA YOPAKTNPLOTIKA
UéAouue va eéeTdooue.

v Yno ueAétn nAnduouog: sival urtoouvodo ouvnBwe ToU aVTIKELUEVIKOU TTANTUOUOU, UITOPEL Kol va TRUTI(ETalL.

v AEypatoAnntiko nAaiolo: eival To cUVOAO TwV ATOUWV ) OTOLXEIWV TTOU EXOUV TNV MPAYUATIKN SuvaTOTNTA
enttAoync ato delyua (n mnyn tou deiyuaroc).
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Meon T, OLAMEDCOC, EMLKPATOV OO TLUN

- Méon Tl | aplOuNTkog pEco¢g (mean, average):
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. Aldusooq (median): éva seiypa v napatnpricewv to tomoBetolpe og alfouoa GeLpd, av TO V

elval mepLttog n dldpeoog eival N pecaia mopatApnon, av to v eivat aptiog n SLAUECOC lval To
NULABpoLlopa Twv dUo pecalwv mapatnprnoEwy.

-  Ermukpatovoa tiun (mode): otnv nepintwon pun opadonotnpévwy mapotneioewy sivat n
TIAPATAPNON UE TN LEYOAUTEPN CUXVOTNTA.
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EmaywyLKn oToTloTikn avaAvon
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‘EAeyxoc kavovikotntoc (1/2)

Otav 1o deiypa gival Hkpo, Kal n kavovikotnta eV lval clyoupn
dnutoupyouvtal Staypappata P-P kat Q-Q kat eAeyxol Shapiro-Wilk W
(N<=2000), Shapiro-Francia W (N<=5000), Kolmogorov-Smirnov D
(N>2000), and Jarque-Bera.

Av n KovovIKOTNTA 6V LoYXUVEL, TOTE XPNOLULOTIOLOUVTAL LN-TIOAP AL LETPLKEC
nEBobol Kolmogorov-Smirnov, Kruscal-Wallis, Wilcoxon Rank-Sum.
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EAeyxoc kavovikotntac (2/2)
FEE

Dlistribution
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t-test and Analysis of Variance (1/3)

2tn pndevikni untoBeon Ho:

O €\ey)oC one sample t-test EAEYXEL AV N LECN TLUH TOU
nAnBuopou eival lon Pe pilol GUYKEKPLLEVN TLUN.

O €Aeyxoc two sample dependent t-test (paired t-test) EAEyxeL av
n Stadpopa petaL TIHWV (ELYWV Elval Lon e to undev (r.x.
TPLV-ULETA).

Ol 8Vo avtol €Aeyxol eivat IAIOL.
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t-test and Analysis of Variance (2/3)

Otav ta deiypota mpogpyxovtal amno dUo nAnBucououc
XPNOLUoTIOLELTOL O EAeYXOC independent sample t-test TTOU EAEYXEL
TLC LEOEC TIMEC TwV dUO SElyHATWV

Otav ta dvo deilypata £xouv tnv dla dStakvpovon
XpNOoLUoToLELTalL 0 EAeyXOC independent samples t-test pe pooled
variance

Av dLadeEpel kat N StakUpavVor Toug TOTE XPNOLLLOTIOLELTOL O
gA\eyyoc folded F test.
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t-test and Analysis of Variance (3/3)

Evw o €Aeyyoc independent sample t-test CUYKPILVEL LECEC TLUEC
dUo delypdtwy, o EAeyocg one-way ANOVA (Analysis of Variance)
OUYKPLVEL TTIEPLOCOTEPEC, XpNOLUOTIOLWVTOC F 0TATIOTIKOUC
UTTOAOYLOMOUC

O €Aeyyoc t-test Bewpeital one-way ANOVA pe cuykplon Vo
delypatwy kot evav Babuo eAeuvBeplog

To peyeBoc t statistic elval n Tetpaywvikni pila tou peyéBouc F
statistic Tng ANOVA (F=t?)

O €Aeyy)oc folded F test eival SLAPOPETIKOC Kal XpNOLULOTIOLELTALL
OTaV EAEYXETAL N LOOTNTA OUO OLAKULLAVOEWV.
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ANOVA

XPNOLUOTIOLELTOL YLOL TN CUYKPLON LECWV OPpWV TPLWV 1 Kall
TMEPLOCOTEPWYV AVEEAPTNTWY OMAOWV (ETMEUPATEWV) WC TTPOC
uia petapfAntn

Antapaitntec mpoUmoBeoelc eival N HeTaPAnTn va ivol
ouveXNC (continuous), Ta Sedopeva va £xouv KavovikotTnta (OxL
QKPOLEC TLUEC) KOl VO TNPELTOL N OLLOLOYEVELD TWV
TOPAAANOKTIKOTATWY

H ANOVA Ba beiéeL av TtouAdylotov SU0 p.o. StadpEpouv
ONUOVTIKA HETAEL TOUC (ONMAVTLKO F pECOU TETPOAYWVOU
enepBaocswv)

AKoAouBel 0 SLOXWPLOUOC TWV HECWV OPWV E Eva ATIO TA
ouvnOn teot (m.X. LSD, Tuckey, Duncan kAm).
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Noapadetypa ANOVA

MetaBAntH = XpOvoC o€ AEMTA yla LETAPOPA X TOVWV EUTTOPEVULOTOC
EntepBaocsic 2 4 mbavec SLadpoUEC

a: MEoA Ao TNV NOAN (H.0. 58 Aemtad)

B: eowtepikn repldepelakn (H.0. 46 Aemtd)

V: e€wtepikn meptdepetakn (H.o. 41 Aemta)

6: €Bvikn 060¢ (U.0. 32 Aemta)
EntavaAnyeic = 20 Spopoloyla os kabe Stadpourn)

» H avaluvon tng napaldaktikotntog Ba pag deifel av touldaxlotov duo
HEooL opot dtadepouv petaly toug (F onpavtiko).

» O SLaxwpLlopoc Twv W.o. Ba deiéel o eninedo onupavTikoTNTAC TT.X. 5% Mool
l.0. StadpEpouv petaél Touc.



T, -
\ kat Aayeiplong E@odlaoTikig G[UU[‘-‘“U;
Aluoidac

Epyaotrpilo Kukhogoplag, -
I IMETQ(poprv MevemoTipio A

Mann-Whitney U-test
]

~  Xpnoluoroleital yia tn oVykplon dtadopwv petall dvo avetdptnTwy
opadwv

~  Heaptnuévn petaBAntn punopel va eivat dtataénc (ordinal)  cuvexng

(continuous)

»  Ta 6ebopéva tng e€aptnUevng petaBAntrc bev akoAouBoUv Kavovikn
KOLTOLVO N

»  OLKaTavouEC Ba pETEL WOTOOO va £xouv Ttapopola dataén (oxnua)

identical distributions same shape, different location
~ ~

males females males

females

— distributions overlay perfectly

count
count

engagement score

engagement score

~  Elval ev HEPEL N LN TIOLPAUETPLKA TIPOCEYYLON TOU t-test

~  Mmnopel va xpnowpomnotnBei yia vat peAetnBouv Tt.X. OL TIPOTLUNOELG
Sladopwv avBpwnwv Kal mwc ennpealovtol ava tonobeoia.
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Kruskal-Wallis H test

Mn TOPAETPLKO TEOT Paclopevo o dedopeva mMou eival o€
katataén (m.x. avéovoa)

XpNOLUOTIOLELTOL YLt Vo KOBOpLoEL €AV UTIAPXOUV OTOTLOTLKA
ONUOVTLIKEC OladpopeC peTtall SUO N TEPLOCOTEPWV OUAOWV
uloc aveéaptning petoBAntic oe pilo e€aptnuévn ouvexn
netaBAntn (continuous) N petaBAntn dataénc (ordinal)
Oewpeltol N KN MapapeTpLlkn pooeyylon tng ANOVA 1
eMEKTaon Tou U-test koBwg emutpenel  tn  oUykplon
NMEPLOCOTEPWYV TWV VO OpAdWV
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AOYLKO OLaypoppal ETIAOYNC OTATIOTLKOU TEOT
]

More than two groups

H, u=u=..u
One v ANOVA o M= A=A
sample? (F-test) df, =1-1
df,=N—t
Dependent? Independent
Unequal
v v
: Independent Independent sample
Ont_ari:g:[lple Palrc_arcilt::nple sample T-test T-test
(Pooled variance) (Approximation of d.f.)
H,:u=c H,:u, =0 H,:p,—u,=0 H,:pu—p, =0

df =n-1 df =n-—1 df =n,+n, =2 df = approximated
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Baowka «mapabupa» tou SPSS
]

- Data editor:

File  Edit “iew Data Transform  Analyze Direct Marketing  Graphs  Utilties  Add-ons  Window  Help
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IEM SPSS Statistics Processor i ready |
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Baowa «mapaBupa» tou SPSS
-1

-  Variable view:

A2 Untitled2 [DataSet2] - IBM SPSS Statistics Data Editor

P Eclt g o ook Eoiianatank bl el it S — Ha
= [a] A
EITITEEEN I'ELY O %
I Marme " Type || Wickth " Decimals " Lahel " “alues || Missing " Columns " Align " Measure ” Role
| |
A% Variable Type i Value L abels ..
w faue Lahe \F. Missing Values
% [Walue Labek
© comma Width: Valus l:l @ © Mo mizsing values
O pat } . __ @) Discrete missing values
© Seientific notation Decimal Places: Labet: | | iz
e | [ [
© Dollar il © Range plus one optional discrete missing value
© Custom currency Change Lo Hicgh:
[#] String Remove
Dizcrete value:
20
il
22
23
24
25
26 L
— ]
ET] [M]

| IBM SPSE Statistics Processor is ready | | | | |
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Baowka «mapabupa» tou SPSS
-1

- Analyze:

ntitled3 [DataSet3] - IBM SPS5 Statistics Data Editor
File  Edit “iew Data Transform Analyze Direct Marketing Graphs  Utiities  Add-ons  Window  Help

[ Reports 3
% H EE} k< Descriptive Statistics »
14 | Tables » |visible: 1 of 1 Variables
| W ARDO001 || wvar EompaiglMesns Pl var || wvar || wvar || wvar || wvar || wvar || wvar || wvar || wvar || wvar || wvar || wvar
1 1,00 Genersl Linear Model (2
2 Genersliized Linear Models b
B Mixed Models (2
4 Correlate 3
5 Regression (2
5 Loglinesr 3
Meural Metworks (2
i Classify 3
- Dimension Reduction (2
E Scale (2
1 Monparametric Tests (2
i Forecasting (2
12 Survival (2
13 Muttiple Response 3 I
14 Mizzing alue Analysis...
15 Muttiple: Imputation »
16 Complex Samples r
17 Quislity Contral (2
158 ROC Curve...
19
20
21
22
23
24
25 =
[ st s e e e e e e e e e M
==
| Data View I_
|Ana|yze IBh SPES Statistics Processor is ready | | | | |

kit EN ®)fm S ]
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Eepyaoila ATTOTEAECATWY [LE TN XPHON TOU

Graphs _ Utitles  Add-ons.

FEIT FLYEN XY |

[DataSetl] C:\Documents and Settings\King of the Mods\Desktop\how2stats Videos\Videos\uploaded\SPSS Videos\MAN|

L Correlations
FILE='C:\Program Files\IEM\SPSS\Statistics\1%\Samples\English\Emplofl| yorten) | svercmz | vernet, | veenoeyy: [ nesnonc | mements | spat: | spetaiz: | epetery
DATASER Datasetl WiN 2 verball Pearson Correlation 1 l 766 l 613 l 468 l .37 309 381 22 .26
BdE’ Datase DORTRONT.. | Sig. (2-talled) 000 000 000 000 000 000 000 .000
DESCRIFTIVES VARIABLES®salary salbegin | N 619
/STATISTICS=MEAN STDDEV MIN MAX. ‘ verbal2 Pearson Correlation 766
Sig. (2-tailed) 000
N 619
# Descriptives | Verbal3  Pearson Comelation | 613
| Sig. (2-talled) 000
N 619
DataSetl] C:\Program Piles\IBM\SPSS\Statistics\19\Samples\English\Engl | e e i s .
{ ! °F * memo Pearson Correlation 468 6T year o v aebr 1 5 e e - 3
P “ 7 —"1
L 000 —
T T
.. 619
3re" . -
Te B B B3 B ES B3 © b g 22 [ A e [
Tabes Coln | Locaton Revource | Enify Location locaen Recource e | Time Hstogram Sy Lagaton P B,
Summary Utilzatian Tirme Series
Filter )
Scenarios Entity States - Baseline (Avg. R... @ | Reps) | [Resource States - Baseline (Avg... 7 % il I i
[ Baseline Scanario | Replication | Name | Total Exit g |m,.N—lv'n=l—rl-—!-—l-—rrn—rl-—=
EE T
. Baseline  Avg Bearing .S » . T T )
Baseline  Avg Blank LT
g Baseline  Avg Cog - m om om om om o o .
evcine | Ave mmmmmmRmon .
Bazeline | Avg
A great dest Only some Hardly any
Court RowN% Count Rerw N'% Court RowN%
Type to search, %0 ® | 108 s | e 164%
Replication: < Average =
i 6 20 4 e 80 100 o 20 4 s 80 100 s00 wen | 1018 sazn | 243 133%

Percent PN e T— . Percent
Single Capacity Location States - Baseline (Avg. Reps) 5 % | (Multiples Capacity Location States - Baseling (Avg. Rew. 5 %

9] Bearing

% Operstion [ % Setup [ % 1dle [ 56 Empty [ % Part Occupied [ % Full
T — 3 —— ]
] Reject

P i ————
————

Bearing Que

Lecl

Type ta search..

Receive
Columns:

Statistics 10 20 30 40 50 60 70 BO 90 100 0 10 20 30 40 50 60 70 &0 90 100
Options Percent Percont
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- Analyze —> Descriptive statistics —> Descriptives

\#. Descriptives: Options g| \f}, Descriptives

“ariahle(s):

Lk [ gum & Miles per Gallon [mpg] & Enine Displacement (...
& vehicke Weight (bs.) ... & Horsepower [horse] ETeSIE]

f Time to Accelerate fro...

m el dlewiation IE Wiriirum d:l Moclel Year (modulo 10...

Dispersion

&) Courntry of Origin [origing
(] “ariance [+ fdaximum ;[I Mumber of Cylinders [c...

d:l cylrec =1 |cylrec = 2.
D Range D S E. mean

kot / Ry

S [ save standardized values as variables

D Kurtosis D Skewnesz

[ Ok ” Paste ”Eeset ”Cancel” Help ]

rDizplay Order

@ variable list

- Analyze —> Descriptive statistics —> Frequencies

Alphabetic

8 Frequencies: Statistics

Agcending mesans

. rPercertile Walues—————————————  Central Tendenc
Dezcending means : : !
=~ [ iQuartiles | [ mean
i Freguencies Ead [T] cut points far: equal groups [ Megian

[Corrtinue” Cancel H Helg ] [ percentiers): ¥ Mode

Statistics... & sum

Wariakle(s)
‘f miles per galon 2 [engi...
ﬁ horsepoveer 2 [horse_2]

& Miles per Gallon [mpg] [2
g& Engine Dizplacemen... Charts...
g& Horsepowver [horse]

Format...
& Vehicle Weight (s

& Timeto Accelerate .. Bootstrap...
{I hoclel ear (modulo...
A £ V to &) Courtry of Origin [o... [T] walues are group midpoints

d:l Pumber of Cylincsr... rDispersion rDistribution
4 ' d cyirec =1 | cylrec=... [¥ [ St deviation [« inimum [« Skewness
tos Ka p w ° [+ Display frequency tables [ wariance [ Maximum [ Kurtosis
[« Ranoe [V S.E. mean

[ Ok ” Pazte ”Eeset ”Cancel” Help ]

[Continue” Cancel ” Help ]
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Meplypadlkad LETPA VLA KATNYOPLKEC LETABANTEC

Analyze —> Descriptive statistics —> Frequencies

To
TosKapw!

\i%. Frequencies

&£ Miles per Gallon [mpg]
ﬁ Engine Dizplacemen...
ﬁ Horzepower [harse]

& ‘ehicls Weight (lbs....
f Time to Accelerate ...
{I hodel Year (modulo...
% Country of Crigin [o...
d:l Mummber of Cylincer ...

d:l cylrec =1 | cylrec =,

-

@ Dizplay frequency tables

Wariahlels):

ﬁ miles per galon 2 [endgi...
@ horzepower 2 [hnrse_2]|

Statistics..

Charts...

| 8], || Paste | Reset ||Cann:e| | Help |

Format. ..

11l

Bootstrap...

R,
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0
1 Graphs —> Chart builder

& Chart Builder

Yariables: Chart preview waes example data
& Miles: per Gallon [mgg)]
ﬁ Engine Displacement (...
f Horsepower [harse]

& Vehicle Weight (bz) [
& Time o Accelerate fro...
{I Modlel Year (macula 10..,
&) Caourtry of Origin [origin]
{I Mumber of Cylincers [c...
{I cylrec =1 | cylrec = 2(
ﬁ il per galon 2 [Engi...
f horsepowver 2 [horse_2]

Mo categaries (scak
vanabi)

Gallery I Basic Elements ” Graupa/Point [0 ” Tﬂlesfudnmesl

Chonse fram:

Histogram

Eﬁ Milez per Gallon

Element,
Properties...
Favorites

Options...
Ear Options

Line
Area

Pie/Polar
SeatterDot
Histogram
High-Law
Biowplat
Dual Axes

(o) e e ) o

2 Legacy dialogs —> Histogram

:g& Engine Displacement (...
@& Horzepovwer [horse]

& vehicle Wight (Ibs.1[...
‘g@ Time to Accelerate fro..

ol Model vear (moduia 10...

&) Country of Origin [origin]

d:l Mumber of Cylinders [c..
{I cylrec =1 |cylrec =21(...

ﬁ miles per galon 2 [engi...
:g& horsepower 2 [horse_2)

3 Analyze

MovemoTARpIo
Qfooukiog

—Bescriptive statistics

\ —> Frequencies

.

W, Frequencies: Charts fg|

rChart Type
Mane

\3 Bar charts

.
.

Wariahle:
| g& Miles per Gallon [mpa)

|

Fie charts

E Display normal curvaf

@ Histograms:

mgghuw normal curye on histogran'ff

rPanel by
Rinys: rChart Values
@ ®
- _
[Cun’[inue” Cancel ” Help ]
]
Columns:
L
]

Template

D Uze chart specifications from:

[ Ok ” Pazte ” Reszet ”Cancel” Help ]
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KukAlka dtaypappoto
]

-  Analyze —> Descriptive statistics —> Frequencies

Labels

i Chart Editor

File Edit “iew Options Elements  Help

iz Frequencies: Charts % 0.0 BX Y el OB oaaaamcce CeBl Bulzn =0
\ = i e L, Show Data Lakels = = = - - —F
S R i G W2 show Eror e
—Chart T':."FIE! W 2cid Markers L
[ Fit Line &t Total 'ain B American
Mone 18 Fit Line at Subaroups M uropean

I-n_l, Interpalation Line

Bar chart=
Pie charts
@ Hiztograms:

L&, Show Distribution Curve

2 Explode Slice

—Chart “alues

@ Frequencies &) Percentages

|C|:ur|tinue|| Cancel | Hel

hoy Data Labels

375, W465 .75 points
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PaBdoypappata

Graphs —> Legacy —> Dialogs —> Bar

‘ I Clustered

_I_I_l Stacked

rData in Chart Are

@ Summaries for groups of cases|

A%, Define Simple Bar: Summaries for Groups of Cases

g& Miles per Gallon [mpa]
f Engine Displacement (...
f Horsepoweer [horse]
& Wehicle Weight (ls ) [...
f Time to Accelerate fro..

f miles per galon 2 [endgi..
f horsepower 2 [horse_2]

ol Madlel vear (madula 10..
{I Mumber of Cylinders [c...
{I cylres =1 | oylrec = 210...

rBars Repr it

M of cases
Cum. M
) Cther gtatistic (2.0, mean)

|

Category Axis:
| & courtry of Origin forigin]

MovemoTARpIo

Qfooukiog

Clustered

\# Define Clustered Bar: Summaries for Groups of Cases

f Miles per Gallon [mpc)
f Engine Displacement (..
& Horzepower [horse]
& weticle Weight (los) [...
f Time to Accelerste fro...

& miles per galon 2 [engi
f horsepowwer 2 [harse_2]

ol Madel vear (maduia 10...
,{I cylrec =1 |cylrec=210...

rBars Repr rit

@] M of cases
Cum. M @ cum. %
Other statistic (e.g., mean)

|

Category Axis:

‘ &) Country of Origin [arigin] |
Define Clusters by:

‘ JI MNumber of Cylinders [cylindsr] |

. i [ Pangl by
Summaties of separate variahles )
= Rioees: rPanel b
Walues of individual cases - Rows:
-
|Detine J | cancel || _Help |
Defing | | Cancel Help e B
Columns:
-»
-
[ B
Template ~Template
D Use chart specifications from: D Use chart specifications from:

I Ok I Paste || Reset || Cancel Help

I QK I Paste Reset || Cancel Help
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‘EAeyyxoc kavovikotntac (1/3)

- Otav 10 LOTOYPALUA CUXVOTATWY TWV TTOCOTIKWVY HETABANTWY £XEL TO oXAMA
«KOUTIAVOGY, TOTE AEpE OTL Tt Sedopéva akoAouBoUV TNV KAVOVLKA KaTtovoun i
KOITOLVELOVTOLL KAVOVLKAL.

- QoT10600, To LoTOYypoppa eV lval «KOVO» va oG SWOEL TNV AAVTNON OTO av £lval
KOVOVLKA Tal 6eSoUEVA N €AV TIPOEPXOVTAL OTTO L0l KAVOVLKI) KATOVOLLA LE €Va LECO
O0po N pLa dtakupavon.

- Me tn BonBela tou SPSS UMOPOUPE VO KATAOKEUAGOUUE 2 Slaypappota:
Analyze —> Descriptive statistics —> P-P plots 1 Q-Q plots

- Me ta napandvw Staypappota UnopoU e vor eAEYEOUE OTTTLKA TNV UTtopEN
Kavovikotntag ota dedopeva pac. Ooo 1o Kovtad otnv euBeia sival Ta onpeia Tou
OXAMATOC, TOOO TILo TIOAAEG elval oL evdeitelc otL ta dedopéva akolouBouv tnv
KOLVOVLKI] KOTOVOUH).

- Qoto00, Kat TaAL propel va Kavoupe AdBo¢ (omtikag EAeyxog).
- [autov tov Aoyo, kavoupe TEZT KANONIKOTHTAL.
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EAeyxoc kavovikotntac (2/3)

‘EAEYXOC KOVOVIKOTNTOG > EAeyxoc umtoBEoswv

Mnébéevikn unoBeon (null hypothesis) H,: H katavoun twv dedopevwy dev dadepel
aTtoO TNV KOWVOVLKI) KOTOVOUN.

- EvaAAaktikn) unoBeon (alternative hypothesis) H,: H katavoun twv
dedopevwy dLadEpeL Ao TNV KOVOVLKH KOTOVOU).

- Eminedo otatiotikng onpavtikotntag: Opiletal cuvnOwc oto 5%.

To mapatnpnOév eninedo otaTloTIKAG onpavtikotntog (p-value) sival n
TOavoTNTA N TLUN TOU EAEYXOU VO TIAPEL LA TLUN TOOO akpalia 1} TEPLOCOTEPO
oKpOLaL OTTO QLUTA TIOU TINPE OTO OUYKEKPLUEVO SElya KATW aTto Tn LNdevIkn
umnoBeon.

Av 10 p-value glval PLKPOTEPO TOU 5%, TOTE N UNOEVIKNA UTTOBEDN amopplmTeTaL.

Av T0 p-value gival peyautepo tou 5%, tote n undevikn unobeon dev
QTIOPPLITTETOL.
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EAeyxoc kavovikotntacg (3/3)
]

- Analyze —> Nonparametric test — Legacy Dialogs —> 1-sample K-S

W, One-Sample Kolmogonov-Smirnov Test

Test ‘ariable List i, Exact Tests

ﬁ Miles per Gallon [mpg] ﬁ Engine Displacement (... :
ﬁ Horsepower [horse] .ﬁ Time ta Accelerste fro... || Leplions... _ Asymptotic only
& Wehicle Weight (ha ) [ @ hante Carla

&) Country of Origin [origin]

d:l Model Year (modulo 10... : . -
Confidence lewvel: E %,
B
ol Numiber of Cylinders [c... Mumber of samples: 10000

d:l cylrec =1 | cylrec = 2 (... Exact
i minutes
Test Diztribution Exact method wil be uszed instead of Monte Carlo

when computational limits allow.

IE HIErE] D SIREST For nonasymptotic methods, cell counts are always

rounded or truncated in computing the test statistics.

D Paiz=on D Exponertial

[ Ok ]Easte ]&eset ”Cancel” Help ]

[Cu:untinue” Cancel ” Help ]
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2 UVTEAEOTEC YPOLULULKNC OUOXETLONC

- Analyze —> Correlate —> Bivariate

'hﬁ’ﬁ Bivariate Correlations

- Mnégvikni umoBeon (null

Wariahles:

II )

. I Cptions...
hypothesis) H,: p=0: dev umapyet & Horsepower [horse] & Mies per Gallon [mpg]
: : ' & vehicle Weight (Ibs ) ... & Engine Displacemert (. | (SOStStaR
VpaLlLlLKI'] OUO-XETLOT] IJ.ETQ&U TWV 2 ﬁ Time to Accelerste fro...
’ ,{I hadel “ear (madula 10...
IJ.ETG.B)\”T(DV ﬁ Courtry of Origin [arigin)
’ ’ . Mumber of Cylinders [c...
- EvaAAaktikil umoOeon (alternative ol cvirec =1 eyrec =2(..
othesis) H,: )
hypoth H,: p£0 umapyel
VpalJ.lJ.LKr'] O'UO'XE"[LGH ugta&') Twyv 2 Correlation Coefficients
HETQB}\an_)V [ Pearzon [« Hendal's tau-b (¥ Spearman

Test of Significance

- Otav 0 OUVTEAECTAC CUOYETLONG
glval LEYAAOC, ONUOLVEL OTL N
OUOXETLON TWV HETAEY TWV TIHWV (¥ Fiag significant correlations
TWV PETABANTWV €ivaL LoXUPH. Lok )| paste [ Reset || cancel || e |

@ Two-tailed © One-tailed
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X2 EAgyxoC avefapTnoLaC YL KATNYOPLKEG LETAPANTEC
]

& "Uniited [DeleSel4] - I PSS Statscs Dt Edtor

O GX Yor O Dwakrn dpdme Onciliwbite Gt s Atigm Vot ] @W'htﬁ

SHEB e BLANELELH 400 " IR
: i T T s
5 TR T w— Do not wweight cazes
e [ Treuma |

@ Wigight cases by
Frequency “ariable:

- |_&) Frequencies

&) Depression

i Current Status: Weight cazes by Frequencies

— L R TR [ (034 ]LEaste ]&eset ”Cancel” Help ]

\f: Crosstabs E| \2. Crosstabs: Statistics
z e
= Exact... q
Frequencies &) Trauma D Correlations
istics...
romingl———————————— Ordlinal
Column(s): [T Cortingency cosfficient [T] Gamma
&) Depression
|:| Phi and Cramer's % |:| Somers' o
L 060 | Lamibcka | Kendall's tau-b
ayerlofl———————————————
|:| Uncertainty coefficient |:| Kendall's tau-c
Previous It
rMominal by Interyal
. ! [T Kappa
. [ Eta [ Risk
[ Mehemar
! Dizplay layer variables in table layers -

E Dizplay clustered har charts

| Cochran's and Mantel-Haenszel statistics
|:| Suppress tables

Test common odds ratio equals: |1
[ OK ” Pazte ” Reset ”Cancel” Help ]

[Continue” Cancel ” Help ]
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‘EAeyxoL UTLOBECEWV YLO TO LECO KalL T SLAUEDSO eVOC elyaTtoq
(t test koL Wilcoxon test)

O €\eyxoc¢ KavoviKoTnToc Ba kaBopioel edv Ba XpnNOLUOTIOL)OOUE TO t-test [KavoviK)
katavopn]n to Wilcoxon test [un - Kovovikr Katovoun].

t-test oto SPSS:
Analyze —> Compare Means —> One sample t-test

- Wilcoxon oto SPSS:
Analyze —> Nonparametric tests —> Legacy Dialogs —> 2 Related Samples
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‘EAeyyol umtoBeoewv yla tn dtadopd TwV HECWV 2 aveEdpTNTWV SELYUATWV (t test
Kot Mann-Whitney-Wilcoxon test)
]

- O €\eyxoc¢ kavovikotntoc Ba kaBopiosl edv Ba xpnOLUOTIOL)OOUE TO t-test [KovoviKn)
katavopn]n to Mann-Whitney-Wilcoxon test [pun - kavoviki kotavoun].

» t-test oto SPSS:

Analyze —» Compare Means —> Independent-Samples t-test

\& Independent-Samples T Test = I
i rer 2 \. Define Groups Ed
Test Varisbla(s)
= Cptions
& Miles per Gallon [mpg) & Vehicle Wight (las ) [ - n
& Engine Displacement (... @ Use specified values
& Harsepowrer [horse] o Group 1:
f Time to Accelerate fro... -
ol Modtel ear (modulo 10.. .
ol Mumbser of Cylinders [c... Cravp &
aill oyirec =11 eyirec = 2 Grouping Variable:
Sores © cut poit
Define Groups..
Continue ] [ Cancel ] [ Helpm ]
(Lo ) [

- Mann-Whitney-Wilcoxon test oto SPSS:
Analyze —> Nonparametric tests —> Legacy Dialogs —> 2 Independent Samples
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‘EAeyxoL utoBecewv yla tn Stadopd Twv HECWV 2 e€apTNUEVWY SElYHATWV (t test
Kol Wilcoxon test yla Selypa mapatnpnoswv)

O €\eyxoc¢ kavovikoTntoc Ba kaBopiosl edv Ba XpnNOLUOTIOL|OOUE TO t-test [Kavovikn)
katavoun]n to Wilcoxon test [un - kavovikn katavoun].

t-test oto SPSS:
Analyze —> Compare Means —> Paired-Samples t-test

Wilcoxon test oto SPSS:
Analyze —> Nonparametric tests —> Legacy Dialogs —> 2 Related Samples
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AvaAuon Slakupavong kata eva rtapayovta (One way ANOVA)

Otav €xw Selypata mou tpogpxovtal oo MEPLOCOTEPOUC aro 2 MANBuopolC

OLunoBeoelc epappoync tng HeBoOdou ival IO AUOTNPEC OE OXEDN UE TNV EPLUTTWON
TwV 2 SELYyHATWV.

Elvat ibLeg pe tnv mepimtwon ¢ amAng YpaUULKAC TTAALVOpOUNONG: KOVOVLKOTNTA,
aveéopTnoila KoL OPOOKESAOTIKOTNTO TWV KATAAOLTTWV.

Otav Aépe opookedaOTIKOTNTA TWV KATAAOLUTWY, EVVOOUE OTL TOL KATAAOLUTA TTIOU
dnuloupyouvtal va €xouv ioec dladopEc yla kaBe eminedo Tou mapayovta.

Analyze —> General linear model —> Univariate

1 4

n

- Analyze — Compare means —> One way ANOVA
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Mn mapapeTpkn avaluvon dtakupavong (teot Krustal-Wallis)

- Analyze —> Non parametric tests —> Legacy Dialogs —> K-independent
Samples

2, Tests for Several Independent Samples

Test Variable List:

&2 Miles per Gallon [mpg] |~ &2 vehicle Wsight (k=) ..

ﬁ Engine Displacemen...
ﬁ Horzepower [horze]
ﬁ Time to Accelerate ..
d:l hodel Year (modulo...
d:l Murmber of Cylinder ... Grouping Yarisble:
E[l oylrec =1 | oylrec = |;rigin(? 7

&) median

& Betore - iDefine Range...

Test Type
[ Kruskal-walis H [T Median
|:| Jonckheere-Terpstra

Ik, Paste Reset Caru:ell Help
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AvaAvon dtakupavong yla e€optnueva detypata

Analyze —> General linear model —> Repeated measures

ifs; Repeated Measures Defin... E'

Within-Subject Factor Mame:

|Week

Mumber of Lewvels:

Al
Change

Remove

Measure Mame:

|sales

A
Chanige

Remove

[Define] &eset ”Cancel ” Help ]

7. Repeated Measures

&) Mo
& sk
& wiseka

2

Within-Subjects Variahles
[wveek]):

3

hodel. ..

Wieek1 (1 zales)

Contrasts...

h.-“JeekZ(Z,salesj

Y

7 [(3zales)
_¥ (4 zales)

| Flets...
Post Hoc...
Save..

Options...

141411

Between-Subjects Factor(s):

Covaristes:

Paste Lﬁeset ”Cancel” Helg ]

MovemoTARpIo
Qfooukiog

R,
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Mn mapapeTpLkn avaduvon dtakupavong yla e€aptnueva delypata

Analyze —> Non parametric tests —> Legacy dialogs —> K Related samples

\i, Tests for Several Related Samples

Test Variables:

& wWeeks
&7 \wieeka

&2 wWieek1
&7 \Week2

"Test Type

[+ Friedman = Kendall's W = Cochran's G

Ok Paste |Heset Cancel Helgp
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[popptkn toAvépopnon

- YmoO£o£LG TNG YPAUUKAG TTaALlvEépOUnongG:
>  Kavovikotnta twv KataAoimwyv*
> Avetaptnoio Twv kataloimwv

> OHOOKEOQOTIKOTNTA TWV KAaTaAolimwyv

*Me tnv arAn ypauuikn taAwvdpounon npoonadoUue va EKTIUNOOUUE TIC TIUEC TNG aveéaptnTnc UETABANTAC
XPNOLUOTTOLWVTAC TIC TIUEC TNC € pTNUEVNC. Ol EKTIUWUEVEC TIUEC T Eival TPOEAVWE SLAPOPETIKEC ATTO TIC
TIPAYUATIKEG TIUEC TNC aveéaptnTng UETABANTAC. OL amOKAIOELG TWV TIUWV TWV AVEEXPTNTWY QTTO TIC AVTIOTOLYES
EKTIUWUEVEC TIUEG TOUG ovoualovtal kataAowna (1 opaluata).
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ATIAN YpOLULULKA TTotAltvépopnon

- Analyze —> Regression —> Linear

\# Linear Regression

&P wehicle Weight (b1 [...
Qg& Time to Accelerate fro.. Presious Rt

{l hodel Year (maodulo 10... Independentss):

% Country of Crigin [origin]

{l Mumber of Cylinders [c...
;[l cylrec =1 |cylrec =21(_..

|g§$ Horsepower [horse] |

% medizn
g& Befare

Qg& After

Selection Yariahle:
| | Rule...

Caze Labels:

WL S Weight:

[ [8],8 ” Pazte H Reset ”Cancel” Helf ]

:g& Engine Displacement (... -» | @& iles per Gallon [mpg] [ﬁ
f Horsepower [horse] ~Elack 1 of 1 ALIES

Eootstrap...

inear Regression: Save

rPredicted Walue: rResidual

E Unstandardized |:| Unstandardized
[ Standardized
7] Adjusted

[7] SE. of mean predictions

[ Studentized
[7] Deleted
[7] studentized delsted

rinfluence Statistics

[T Mahalanobis [7] DiBetars)

[7] cooks [7] standardized DiBetars)
[ Leverage values [ DifFit

[ standardized DiFit

rDistances

rPrediction Intervals

]| Mean = Indivicuzl [E Covariance ratio

Confidence Interval: a5 %

rCoefficient statistic:

[7] Creste costficient statistics
@ Create a new dataset
Datazet name:
@ vrite & new data file
File...

inear Regression: Statistics

rRegression Coefficients m hiodel fi
/| Extimates [7] R squared change

7] Descriptives

D Part and pattial correlations

D Covariance matix D Colineartty diagnostics

rResidual

| Durbin-iAatsan
[7] Casewise disgnostics
@ Outliers outside: 3 standard devistions

@ allcases

[Continue” Cancel ” Help ]

rExport model information to Xkl file

| | [Browse...]

E Include the covariance matrix

[Continue” Cancel ” Help ]
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MeBodoloyia emidoync KatadAAnAov oTaTLoTIKOU

TEOT
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MNwc va eMAEEW TO KATAAANAO OTATLOTLKO TEOT;
]

BApa 1: | O£tw TO EPWTNHA TNG EPEUVAG HOU

Bpa 2: | EAsyxw £av ta Ssdopéva Lou akoAouBoUV KOVOVLKH KATOVOLLN 1] OXL

Bripa 3: | ESetdlw nmooec opddec SeSopévwv xw

Bipa 4: | EA€yxw €av ta delypota pou eival e€aptnuéva np aveéaptnta

Bripa 5: | EMAEYW TO OTATLOTLIKO TEOT
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‘EAEYXOC KOVOVLKOTNTOC KOl ETILAOY avaAuong
EEEE

Napapetpikn Mn apOLETPLKN
avaluon avaAvon
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ErttAoyn otatlotikoU TEOT

MovemoTARpIo
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R,

Néoa deiypata Exw;

Eaptnuéva AveEAPTNTO mmam ESQpTnHévVa Avegaptnta
| Seilyparta Seilypata Selypata Seilypata

| | v \

A4 : \ 4 : >2 >2

1] | 2 e O
I I

MopoETPLKN | avaALO

| | |
t-test | t-test t-test - ANOVA ANOVA | ANCOVA
[One sample t-test] ' [Paired-samples [Independent | |rapeated [One-way ANOVA] [Univariate]
| t-test] samples t-test] | aasures] |
|

Mn TTAPOLLETPLK OVAAUC

. | Mann-Whitney-l Friedam ) |
Wilcoxon test = Wilcoxon test Wilcoxon test i related quskal Wallis
[2 related samples] | [2 related samples] | [2independent | ;e [k-independent |

P samples]
I samples] I
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Tuylvetol otav €Xw KATNYOPLKEC LETAPBANTEC;
EEEE

MoLo TeoT MPEMEL VA KAVW;

‘EAeyxoc aveéaptnoiac X? ‘ Chi-square test

: : : Edv 2 KaTtnyopLKES HETOBANTEC elval
TL EAEyXW LE AUTO TO TEOT; ‘ QVEEDTTEC HETUED TouC

METOPBANTEG;
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One sample T-Test

Suppose we obtamn n measurements v through y» that were randomly selected from a normally
distributed population with unknown parameters ¢ and ¢°. One example is the SAT scores of
100 undergraduate students who were randomly chosen.

The one sample t-test exarmnes whether the unknown population mean u differs from a
hypothesized value c. This is the null hypothesis of the one sample t-test, Hy - =c .° The t
statistic 15 computed as follows.

t=2"C tn-1)

S5

§ _ e
where y 15 a vanable to be tested, ?=Z}‘ is the mean of y. 5° =m—ﬂisﬂleva.riaﬂce

H n-1

5

ofy. 5, =T 15 the standard error of ¥, and » 1s the number of observations. The t statistic
n
follows Student’s t probability distribution with n-7 degrees of freedom (Gosset 1908).

Here we are testing if the population mean of the death rate from lung cancer 1s 20 per 100,000
people at the .01 sigmificance level The null hypothesis of this two-taled test1s H, - 4=20.
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Paired T-test: Dependent Samples
_

T-tests compare the means of two samples. Two variables may or may not be mdependent.
When each element of a sample 1s matched to its corresponding element of the other sample,
two samples are paired. This paired t-test exanunes the mean of individual differences of pared
measurements and thus 1s appropniate for pre-post situations. Suppose we want to mvestigate
the effectiveness of a new medicine on lung cancer by checking patients before and after they
took the medicine.

The paired t-test 1s based on the pairwise differences in values of matched observations of two
samples, d, =y —¥,;. The difference of matched pairs 1s treated as a vanable; the logic of the
paired t-test and one sample t-test 1s 1dentical

a Dﬂmt{n—1}=whered=zi=5§=zf‘ },and53=5—""'.
5= H n-—1 Jn

The null hypothesis 1s that the population mean of individual differences of paired observations
1s Dy (zero unless exphcitly specified). H, : i, = D, . If the null hypothesis 1s rejected, there
must be a sigmificant difference (effect) between two samples (pre and post outcomes).

f

d
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F test for Equal Variances

T-tests assume that samples are randomly drawn from normally distributed populations with
unknown parameters. In addition to these random sampling and normality assumptions, you
should check the equal vanance assumption when examining the mean difference of two
independent samples. The population variances of the two groups o, and & need to be equal
in order to use the pooled variance.'® Otherwise, the t-test is not reliable due to the incorrect
variance and degrees of freedom used.

In practice, unequal vanances of two independent samples are less problematic when two
samples have the same number of observations (balanced data) (Hildebrand et al. 2005: 362).
The problem will be critical 1f one sample has a larger vanance and a nmch smaller sample size
compared to the other (362).

The folded form F-test 1s commonly used to exanune whether two populations have the same
variance, Hy: o; =o; . The F statistic is
b
5
L ~F(ny—Ln; -1
I3
where L and S respectively indicate groups with larger and smaller sample vanances.
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