Kpttnplol emAoync LETPWV CUVAPELOC

O 6poc¢ cvuvapela Tpospyeton and tov Pearson (1904) omov
opiCetal yia Eva mivaka 1J ¢ Eva uETpo g GLVOAIKNG
ATOKAIONC TNC TASIVOUNGNC a0 TNV aveCAPTNTN
mlavotna.

AmO Vv otiyun mov anopplrpbet n vedbeon g aveaptnaoiog
TOTE LI GEPA OO UETPO. GLVAPELNG LTOPOLV VAL
YPNGLLOTOINOOVV UE GKOTO TOV VITOAOYIGLO TNC EVTOOTC
TNG GLVAPELNC UETOED OVO UETUPANTOV.



Kpttnplol emAoync LETPWV CUVAPELOC

KaOe peETpo cuvapelog £yl KATOL0 GLYKEKPLUEVQL
YopaKTNPoTiKd. Otav ta uEtpa epapuocovv 6to 1010
GUVOAO OE0OUEVMV TOL ATTOTEAEGLOTO GUYVA OLAPEPOLV.

['la AOyoug GOYKpIoNC T LETPO GLVAPELNG Do TPETEL VL
1KOVOTTOL00V KAmo1eg KoveG mopadoysc (Godman & Kruskal
(1954)):

* Na xvpaiveror oto owdotnua [-1,+1] 6tav ta ocooueva
EYOVV QLGIKN OLATOEN HE TWEC =1 Yo TAN PN cLVVAEELD LE
TO TPOoN Lo va kaBopiCel Tnv kKatevBvven, kot 0 yio TANPN
aveCoptnoid.

* Na kvpaivetror oto owdotnua [0,+1] 0tav ta dcdoouéEva dgv
EYOVV QLGIKT otdTacn He TéEC 1 yio TAnpn cvvaeela kot 0
Y100 TANPT aveECaPTNOiaL.



A& lwpata tou Renyi

Meyaroc TpoANUATIGUOC KOTA TNV EQAPLOYT TOV UETPOV
GLVAPELNG Elvon 1] ATOO0GT TNG EVTOONG TNE ECAPTNONC
LETOCL OVO UETAPANTOV HE U0 aplOUNTIKT) TIUY).

O Renyi (1959) , avépepe 0T1 B uOpoVLCALE VO
ypNoinonotocovpe 1o otactnua [0,1] pe avtiotoiynon 1 ya
AP e€aptnon kot 0 yio TANpn aveCoptnoid.

Av 0(E,Mn) opileTon ¢ Eva. YeEVIKO UETPO €EAPTNONG TOTE KOTA
Renyi to akoiovOa eivor a&iopuotikd:



A S

Aélwpuata tou Renyi

To petpo 6(&,n) opiletal yia kaBe (evyoc TuXaALWY
pnetaBAnTwv € Ko n

6(&,n)=6(n,&) To HETPO ElVOL CUUUETPLKO

0<6(¢,n) <1

6(&,n)=0 avv ol petaAnTEC € Kol N elvoll aveéApTNTEC
6(&,n)=1 av umtapyxeL avotnpn €aptnon KETAEL TWV € Kat N
6nA: &=g(n) n n=f()

Av oL g(x) kat f(x) etvor apdpipovoonuaviec dnA: 1-1 tote

6(f(€),8(n))=56(&,n)

Eav n amo kowvoU Kotavoun Twv € Kol N elvat Kavovikn
tote 6(¢,n)=|R(¢,n)| omovu R(€,n) eivat o cuvteAeoTNC
OUOYXETLONC TWV € KoL N



Evtaon cuvadelog

* O Cohen (1988) ebwoe pLot KALpLOLKOL EVTOONC:
5(.,.) < 0.3 - aduvapun

0.3<6(.,.) £0.5 — petpla

6(.,.) > 0.5 - Loxupn



METpa yia OVOULAOTIKEC LETOBANTEC

Ta péTpa GLVAPELNS VIOl OVOLLOGTIKA OEOOUEVOL OEV
otnpilovratl 6NV O TOCH TOV LETAPANTOV

Ot TipéC TV pHETPOV etvar Tavto OeTikec kKopatvoueveg [0,1]
KaB®C N KatevBuvon TS GLVAPELNC OEV £YEL VOT|LLOL Y1QL
OVOUOOTIKEC LETOUPANTEC.

H tiun 0 onAovel avomapiio Kdmolog 6x£0MG LETOED TMV 0VO
uetToPfAntov Kol Tiun 1 onA@vel TANPNS GLVAPELD. TV
uetaPAntov



' olTopeS KOTNYOPIKES NETUPANTES
¢ XYETIKOC KivOuvoC

O oyetikog kivovvog (Relative Risk) ypnowomoteiton yio
OLYOTOUEC KATNYOPIKEC LETAPANTES. XPNGIUOTOIEITUL OTIC
OTPIKEC LEAETEC TOPAYOVTMV KIVOUVODL Kol OpileTon ™C:
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[l olTopEC KOTNYOPIKES LETOPANTEC
e . _ T
- (7[11 T 7T12)

= Pr(amokpion ouddo 1|0Oudda A)

elval 0 KIvOuvog EUPAVION G EVOG OMTOTEAEGLOTOC
000&eionc TS OpAdOC GTNV OOl AVIKEL TO
VTTOKEIUEVO

7Toq

—
o * (m,+7,) =Pr(anoxpion oudda 1|0udada B)

elval 0 KIvOuVOC ELPAVIONC TOV 1010V OTOTEAEGUOTOG
000elonc TS AAANC OUGO0S GTNV OTTOL0L OVIIKEL TO
VTTOKEIUEVO



[l olTopEC KOTNYOPIKES LETOPANTEC

AEYLOTOANTTTIKG 1GYVEL:

Piy
rRh_ (Pyy+ Pyy)
I, P21
(o + Pys)

XpNnoiponoleital e mivakeg 2X2 e O1YOTOUES OVOLIOLOTIKEG
N LETOPANTEC O1ATUENC
O oyeTIKOG Kivouvog eival un apvnTikog pe Tineg [0,0).

Otav RR=1 o1 petafAntéc etvar aveCdptnteg ONA: 0V
VTTAPYEL OLOPOPE. GTOV KiVOLVO UETASD TOV OLLAOMV.
Otav RR#1 tote 01 petaffAntéc etvon eCoptnuUEVEC.



Aoknon

Aivovtol ta 0g00uEVa TOV 2X2 TTivoka

MetapAn Z0voAo MetaAn Z0volo
TEG TEG

Oepareia Oeparneia  0.08
A A
Oeparneia 100 400 500 Oepamneia 0.1 0.4 0.5
B B
2Uvolo 180 820 1000 2Uvolo 0.18 0.82 1

H eCoptnuévn uetaPant (otmin) meprypdeel tnv emifioon
EVOC OTOLOL GE GYECT UE TO av AauPavel kdmoia Oepaneia M
WYELTOPAPLLOKO.



Aoknon

O kivovvoc Bavdtov Yo KATo10 ATOUO TOL TOUPVEL TNV
Oepameia A tvar:

Flz pll _%2016

(Pu+p,) 05

O kivovvoc Bavdtov Yo KATo10 ATOUO TOL TOUPVEL TNV
Oepameia B eivai:

p21 = % —
(p21 T p22) 05

Emouévag 0 oyetikdc Kivouvoc 1600TaL LE
_0.16

r2 - =
0.2

0.2

FZ:

0.8



Aoknon
Epunveia.:

Ta dtopa mwov Ppiokovial vo-aywyn, Exovv 80% Kivovvo un-
emPloonc oe oyeEon Le EKEIvOL TOL TOLLPVOLV
WYELOOPAPLLOKO.

* Av RR<I, 1o gvoegyouevo etvar Atyotepo mihovo va couPel
otV opdoa A amd 0Tl oty ondoa B (apvnTikn cuvageila)

* Av RR>1, 10 gvoeyouevo etvar meptosdtepo mHavo va
cvuPet otnv opdoa A amd 0tL oty opdoa B (BeTikn
GLVAPELQ)



Aoyoc niiBavotntwyv

e XpnolpoTmoLleital oTLC ETILONULOAOYLKEC MEAETEC YIa va OEL€eL
TOV Kivbuvo €VOC ATOMOU VoL TTOOXEL OO HLoL loBEveLaL.

Ekdppalel to BaBuo cuvadeloc petaét dvo peTaPAntwy ylo
TILVOIKEC 2X2.

e O tpOMOC UTTOAOYLOMOU TOU Elval:

e
T,
Tty [ 714
0= £ _oom _l-n my,  mmy

TE
4! l-r, m, :
' X1 - n,
791
_ X2 T, m,

2UvoAo T, m, 1



Aoyoc niiBavotntwyv

e H dewypatikn ekTipnon elvaot:

0 = g:)l _ P11P2
€, PPy

I odds

 Ta odds evoc evdéeyopevou E eival to tnAiko

odds(E )= 1—pEJE(I)E)

KoL TtEpLypadouv tov AOyo TN EMITUXLAC WC TTPOC TNV
arotuyla

H Tt 6 €(-o0,+20). Na 6=1 ot petaPAntec eival avetaptnTec



Aoyoc niiBavotntwyv

Mot B<1 10 evdexopevo eival Atyotepo nbavo va cupPet
otnv opada Bepameiac A amo otL otnv opada eAEyyou B pe
apVvNTLKA cuvadela.

Mot ©>1 B<1 to evOEXOUEVO ElvOL TIEPLOOOTEPO TILBAVO va
ouuBetl otnv opada Bepameiac A ano otL otnv opada
e\eyyou B pe Betikn ouvadela.

Otav eva keAt €xel undevikn mBavotnta tote 6=0 ) B=c0

XPNOLUOTIOLELTAL YL TILVAKEC 2X2 OVOLLOOTLKEG KOLL
SLATOKTLKEC.

loxUEeL OTL
§ = RR(l_rzj
1-1,




Aoknon

Aivovtol ta 0g00uEVa TOV 2X2 TTivoka

MetapAn Z0voAo MetaAn Z0volo
TEG TEG

Oepareia Oeparneia  0.08
A A
Oeparneia 100 400 500 Oepamneia 0.1 0.4 0.5
B B
2Uvolo 180 820 1000 2Uvolo 0.18 0.82 1

H eCoptnuévn uetaPant (otmin) meprypdeel tnv emifioon
EVOC OTOLOL GE GYECT UE TO av AauPavel kdmoia Oepaneia M
WYELTOPAPLLOKO.



Aoknon
Ta Q,=0dds (amokpion 1|oudda A)
5 _ Py 0.08

Q, = = =0.19
p, 0.42

Ta Q,=0dds (amokpion 1|oudda B)

i@:fﬂzgﬁzmﬁ
P, 0.

Emouévmc o Aoyoc mbavotntmv 1covtol Ue

~

g=2 0D 74
Q, 0.25




Aoyoc niiBavotntwyv

* Otav Q.>1 tote n mBavotnta £vog yeyovoTtog va CUMPEL
elval >0.5 evw otav Q<1 1ote n BavoTnTa EVOG YEYOVOTOG
va oupBetl etva <0.5.

e Apa 000 peyaAutepo eival to odds evoc yeyovotoc va
ouuBel Tooo uPnAotepn elval n BavoTnTa TO YEYOVOC VAl
ouuBEeL Kal avtiotpoda.

* Otav Q=1 t0te n mBavoTnTA TO YEYOVOG VO CUMPBEL LoouTaL
ne tnv rlBavotnta to yeyovog va pnv cupPet kat otav Q.=0
T0TE n mBavotnta to yeyovoc va cupBet eival 0.



Aoyoc niiBavotntwyv

e 210 napadelypa 6=0.76<1 vtodnAwveL apvntkn cuvadeLa
KOLL oNUatlveL OTL To Q, €vag aoBevng va Unv EMLBLWOEL UTTO
Oepareia toovTal pe to 76% tou Q, av dev umoPaAAetal o€
Bepamneia.

e AnA: OTav KATIOLOC AV KEL oTNV XatpnAn opada (Beparmeia
A) oxetiletal pe to va avnKeL otnv uPpnAotepn petaBAntn
arntoteAeopatoc (EmBiwon : Nau)



Yuvteheotnc ocuvadela Q -Yule

* O ouvteAeotnc ocuvadelac Q vnoAoyiletol amo tov TUMo

Ty Ty + T, 7T, 041
e AELYUOATOANTITIKA EXOULLE:

_ Taaft T 7ot _ 0-1

@ _ P11P2s — P1aPoy _ 1

g
P11Py + PioPyy O +1




Aoknon

Aivovtol ta 0g00uEVa TOV 2X2 TTivoka

MetapAn Z0voAo MetaAn Z0volo
TEG TEG

Oepareia Oeparneia  0.08
A A
Oeparneia 100 400 500 Oepamneia 0.1 0.4 0.5
B B
2Uvolo 180 820 1000 2Uvolo 0.18 0.82 1

H eCoptnuévn uetaPant (otmin) meprypdeel tnv emifioon
EVOC OTOLOL GE GYECT UE TO av AauPavel kdmoia Oepaneia M
WYELTOPAPLLOKO.



Aoknon
‘Exovpe

Q=

0.08*0.4—-0.42*0.1 _ 014 0.76 -1
0.08*0.4+0.42*0.1 | 0.76 +1

H tiunq Q=-0.14 dciyvel apvntikn cuvaeeio LETAED TV 00O
ueTaPANTOV , LIKPNG £VIOGTC.

O ocvvteheotc Q Baciletal 6TV O10POPA UETAED TV
SOUQOVOV Cevy®V Tapatnprnoemv C Kol TV 0oV UEOVOV
Cevymv moapatnpnocwv D kol ekppdlet tnv dwapopd (C-D)
(¢ TOGOGTO EML TOV GLVOAOL TOV CEVLYMOV TOPATIPTCEDV
yopic decpovg (C+D)



Aoknon
‘Exovpe
C=n;n,,

D = Ny,Ny,

Epunveia : 14% vrapyetl owopopd LETASD EKEIVOV TOV
GUUE®VOLV KOl OEV GLUPM®VOLV OC TPOC TO GLVOAO.

O ovvtedeotng Q xouaiveton oto ddotnua [-1,+1].

Q=0 onAmvel aveEoptnoic LETAED TOV LETAPANTOV.

Epapuroyn o 2X2 wivokec Ue O1YOTOUEC, OVOLILGTIKEC KOl
OLOTOKTIKEG HETAPANTEC.

2LUUUETPIKO HETPO. AgV €CopTATUL OTTO TNV OLATOEN YPUUUDV -
GTNAQV



Yuvteheotnc ocuvadela Y -Yule

* O ouvteAeotnc cuvadelac Y umtoldoyiletal oo Tov TUTo

V = N1l A Tl \/5_1

N 1179 T 7179, \/5 +1
e AELYUATOANTITIKOA EXOUUE:

PP =[PPy VO -1

1

N

N

v Pr1P2s 4/ PiaPas 0

_|_



Aoknon

Aivovtol ta 0g00uEVa TOV 2X2 TTivoka

MetapAn Z0voAo MetaAn Z0volo
TEG TEG

Oepareia Oeparneia  0.08
A A
Oeparneia 100 400 500 Oepamneia 0.1 0.4 0.5
B B
2Uvolo 180 820 1000 2Uvolo 0.18 0.82 1

H eCoptnuévn uetaPant (otmin) meprypdeel tnv emifioon
EVOC OTOLOL GE GYECT UE TO av AauPavel kdmoia Oepaneia M
WYELTOPAPLLOKO.



Aoknon

‘Exovpe
~ J0.08*0.4 —/0.42*0.1 J0.76 -1
Y = —_0.07| =
J0.08*0.4 ++/0.42*0.1 J0.76 +1

H tiun Y=-0.07 ociyvel apvntikn cuvaeelo LeTacd tmv 000
ueTaPANTOV , LIKPNG £VIOGTC.

O ovvtedeotcY kvpaivetor 6to oot [-1,+1].

Y =0 onAwvel aveCaptnoio HeTacd TV LETAPANTOV.

Epapuroyn o 2X2 wivokec Ue O1YOTOUEC, OVOLILGTIKEC KOl
OLOTOKTIKEG HETAPANTEC.

2LUOUUETPIKO UETPO. AgV ECOPTATOL OTTO TNV OLATOET YPOLLLOV -
GTNAQV



Yuvteleotnc ovvadeta ¢ -Yule

* O ouvteAeotnc cuvadelac ¢ umoloyiletal oo Tov TUTo
L
N

e Ovopadletol Kol OUVTEAEOTNC MEONC TETPAYWVLKNG

ouvadelog )

5 _X ii(ﬂij i

n 253 7z

e JTnV EpLMTwon 2x2 mivaka, 0 CUVTEAEOTNC oplleTal w¢
_ Mgy, =Ny,

) \/nl.n.ln2.n.2




Aoknon

‘Eyovue \/Z / 2.71
n 1000

_ gy, —nyng, 32000 -42000
Jnnnn, 192094

=—0.05

H tiun ¢=-0.05 ociyver apvntikn cuvdeeta LETOED TV OVO
ueTaPANTOV , LIKPNG £VIOGTC.

Ex@pdlel TNV cuvaeela ¢ TOG0GTO TNG LEYIGTNG OLVOTNC
uetToPAnToOTNTOC

¢ Kopaivetor oto otdotnua [-1,+1] yio 2X2 mivokeg



Yuvteheotnc ovvadela Y -Yule

¢ Kouoivetar 6to otdotnua [-1,+1] yio 2X2 mivoec

2uvOnKec:

1. On Carroll — Guilford oniovouv 611 v va. 1oyvel =1 1 pe
o=-1 gtvon Ta TepBwpra abpoicuata KAOE ypouunc Kot
GTNANC va glval ica

2. O LIU onueidvel 0Tt 10 1010 1oYVEL OTAV OVO CUUUETPIKA
avtibeta Slowo’)vwc KeAta tvan 0.

3. T IxJ nivouc 1,J>2 0 cvvieleotng ¢ Kopaivetal 6To
Staotnua [0, ] omov d=min{l,J}. Apo pumopei va
16YVEL 0>1 Ko va olopopomoleitat avaloya ne 1o neyedog
TOV OELYLOTOC

4, ZOUUETPIKO LETPO



>uvteAeotnc ocuvadela T -Tchuprow

* O ouvteAeotnc cuvadelac T utoAoyileTal oo Tov TUTo

_ 3
T‘Jm 001

orou |,J mAnBoc¢ ypappwyv — otnAwv pe {(1-1)(J-1)} eivou B.e.
e AELYMATIKA EKTIMNON >
JﬂJO

X

-1)J-1)

~

T =

LLE AVTLKOTAOTOON



Aoknon
‘Exovpe

_ X° 2.71
"= \/ == \/ 1000y 12D

H tiun T=0.05 ociyvel cuvdperta petad tmv 000 peToPANTOV ,
acnuavine Bapvintog.

T xvpaiveton oto dorotnua [0,1]

T=1 povo dtav o1 0vo peTaPAntéc £yovv ioa mepOmpLa
afpoiocuato Kol 0 TivaKog Eivot TETPAYMVIKOC



Yuvteheotnc ovvadeta T -Tchuprow

H péyiotn tiun tov cvviehestn Ta vworoyiletal amd TOV TUTO

P

MaXx I

omov g=min{l,J} «ou I=min{l-1,J-1}

0060 Atydtepo TeETpaymVIKOS ivon Evac Tivokac Kot OGO
aVOLLOLEC Elval 01 TEPIOMPIES KATAUVOLES TMOV YPOLUMV KO
TOV GTNAOV TOGO TEPIGGOTEPO O GLVTEAEGTNG ol yiveTan
UIKpOTEPOC TOL 1.

Xpnon Hovo Yo TETPAYMVIKOVS TIVAKEC.

['a 2X2 mivakeg woyvel 0t T=@



Yuvteheotnc ocuvadela V-Cramer

* O ouvteAeotnc cuvadelac V umtoloyiletal oo Tov TUTo

2
V = ¢
q-1

orou g=min{l,J}
e AELYMATIKA EKTIMNON ,

- X

J \/

n(q-1)
LLE AVTLKOTAOTOON
gr-X



Aoknon
‘Exovpe

2
\7:\/ X :\/ 271 o8
n(q-1) 11000(2-1)
H tiun V=0.05 oeiyvel cuvapeila petacd tov 000 petaPaAntov
, acnuovTne Papvnrog.
V xopaivetal oto dwdiotnuo [0,1]
V=1 novo otav o1 000 petaPAnTEC Exovv ica mepbmpla
afpoicuato Kol o mivakog eival tetpaymvikoc. Oco mo
dvica 1060 0 GuvTEAESTNG Oa elvarl pikpotepoc g 1.

2UUUETPIKO UETPO
['a wivaxkeg 2X2 woyver V=T=¢



Yuvteheotnc ovvadeta C-Pearson

* O ouvteAeotnc cuvadelac V umtoloyiletal oo Tov TUTo

C= / ¢22
1+¢

e AELYMATIKA EKTIMNON

LLE AVTLKOTAOTOON



Yuvteheotnc ovvadeta C-Pearson

Mrnopet va epappocdel oe ootactato IXJ mivako omoloonmTote
HeYEDOLC. ZVUUETPIKO UECO

O ocvvtedeotnc eCoptdTot Amd TNV OLAGTAGT] TOV TIVOKA.

To dvm Op1o Tov cuvTEAEGTT EIval GLVAPTNGT TOL APLOUOV
TOV YPOUUL®OV Kol TOV 6TNA®V Tov IXJ tivaka pe

Croe =
G

omov g=min{l,J}
[Ipoteivetal n yp11G1N TOLV TPOCAPLUOGUEVOV OETKTN

C
Cogj = c_

Max



Aoknon

‘Exovpe - 2
C:J)( :J 2.71

> =0.
X +n 2.7/1+1000
Cadj = —C = % =0.07
C. 071

Exoppdlel tnv cuvdeela petacd 000 petaAntov o¢ T0coeTto
NG LEYIGTNC OLVOTNC UETAPANTOTNTOC.

['a 2X2 wivaxec, C xopaivetal oto owdeotnua [0,071]

[IpoceyyiCel Tnv povaoo 660 0 aplBuoc TOV YPOLLLOV KO TOV
oTNAOV QVEAVEL.

O TPOGUPUOGUEVOC GUVTEAEGTIG KULOUVETOL GTO OLACTI LA
[0,1] aveChptnta amtd 10 nEyedog Tov mivaka.



