[Mvakec ocuvadeLog

* efepelvnon OXECEWV HETAEL TUXAiwY HeTABANTWYV. Elval Aoyiko
AoLov, oTnV AvaAucon Twv KatnyopLkwyv 6eSOUEVWVY VA LOLG
evoLapEPEL N oXEoN HETAEL SUO N MEPLOCOTEPWV KATNYOP LKWV
HetaBAntwv.

* Eotw X kat Y eivat SUo KatnyopLlKeC LETAPANTEC LE TNV X var EXEL |
enimeda KoL TNV Y va €xeLJ emimeda. Av KATNyopLOTIOLOUE Eval
UTTOKELHEVO pE Baon auTeC T SUOo peTtaPAnteg Tote n StpetaBAntn
TTOU SNULOUPYELTAL EXEL Mot KATOVOUR. TNV KATOVO U QUTAV TNV
OVOTIOLPLOTOUE UE EVAL TILVOKO CUVADELOLC

Bapimra copntopdtov

dvro XopunAn Yyn\q

Avopeg 49 51
IMovaikeg 92 100




[Mvakec ocuvadeLac

* Evac mivakoc ouvadeLaC 0 OTtoLoC EPLYPADEL TN
oxEon METAEL SUO KATNYOPLKWV LETABANTWV
KaAgital rtivakoc dUo eloodwv (two-way table).
Evoc mivakoc cuvadeLac 0 omoloc TTEPLYPAPEL TN
OXEON METOAEL TPLWV KATNYOPLKWY UETABANTWV
KaAgital tivakoc tplwv eLoodwv (three-way table)
K.T.A. Evac mivakac 6Uo elcodwv o omoloc £xet /
VPOULUEC Kal J oTtAAEC KaAeital IxJ rtivakac. O
Mivakoc 2 elvat evoc 2x2 Ttivokac.



[Mvakec ocuvadeLog

* H amo kowou cuvaptnon mbovotntocg Tou
ouVOUQOHOU TwWV EVOEXOUEVWV i KL j YypAdETAL:

7 =P(X=iY=])i=l..1,j=1..]

OMOU TO 2. 0. % =1

Ol teplBwplec mBavotnteg Twv X Kat Y opilovtol amo
o eplBwpla abpoliopata:

J
7T, = Z”ij
j=1
|
Ty = Z”ij
i=1



[Mvakec cuvadeLoC

ATTO KoIvoU Kal TTePIBwPIES TTIBaVOTNTEG

7, =P(X =i = ) i=Lel, =1 y
oS
U i, m

-

I
|
=1

* Opwc 6doBevtoc otL N X exeLtnv TN {, n Y €XEL

Seopeupevn mBavotnta 2 ZJ I
i
j=1

i
Ty =
72'.



Avetoaptnola

Mia artAn oxeon (1n €€aptnong) avapeoa otic X kat Y
glvalL oUTN TNC AVEEOPTNOLOC YLOL TNV OTtolal LOXUEL:

AnAadn EQV UTTAPXEL
Ty =75 75 < = 7T avefaptnola HETASU TWV
uetapfAntwv X kat Y TOTE OL
/ deopEVEVEC TLBAVOTNTEC
P (Y = j\X = i) elval i8lec yLa OAeC
7 o=—1 TIC TIMEC TNG HeTAPANTAC X Ko
T BePBata ton pe tnv P (Y =j).

ri=m, Vi=1..,1 U/




Avetoptnola

n =292 unokelpeva katoxwpnOnkav o€ evav mivaka cuvadeLag 2x2
do0V adopa to GUAO TOUG KoL TN PapuTNTA CUMTMTWUATWY TG VOOOU
Alzheimer.

n, =100 Atav avdpeg kaL n,. = 192 yuvaikeg.
n,, =51 avdpeg edeléav vbnAn BapuTNTA CUUTTTWUATWV.

H dewypatikn ektipnon tng amo Kowvou Tilavotntac Evol UTTOKELMEVO
va elvat avdpag kot va exeL unAn BapuTNTo CUUMTWHATWY ElvVaL p,,
=51/292 =0.175. n..

_ 1
BapUTNTa CUUMTWUATWY plj T n

®ulo XopunAn YynAn YUvoho
™\

Avbpeg n;; =49 @ n, =100

Fuvaikeg n,; =92 n,, =100 n, =192

| —

SUvoho n, =141 n,=151 @ n
12




Aveéaptnola

* To nmooooto tn¢ uPnAncg Bapltntac CUUMTWHATWY S0BEVTOC OTL £va
UTTOKELEVO gival avdpac eivat 51/100 = 0.51.

e To MooooTO TNC XAUNANC BoplTNTAC CUMTTWHATWY S0BEVTOC OTL EVal
UTTOKELEVO glval avdpac eivat 49/100 = 0.49.

e Tanoooota (0.51,0.49) anoteAoUV T SEGUEVMEVN KOTOVORN TNG
BaputNTaC CUMMTWHATWY S0OEVTOC OTL EVOL UTTOKELMEVO Eivorl
avépag.

BapUTnNTa CUUMTWUATWY p — 1)
Il
®uho XounAn YynAn JUvolo i
P P
Fuvaikeg n,; =92 n,, =100 n, =192
ZUvolo n,=141 n,=151 n =292 n
12



Oewpnua

‘Eoto ta X;, 1=1,2,..K éyouv moAvovoukn kotavourn Ue
avapevOuEVEC cuyvotnteg Np;, 1=1,2,..K. 'Eotm 6t Y,
1=1,2,..K eivon aveEdptnteg petafAntéc mov 1 kde pio
akolovbel kotavour PoISSON pe mapapeTpovg A;=np;,
1=1,2,..k. Agi&te 611 ) LVTO-GLVONKN KOTOVOUT TOVY =Zn:Yi =n

elval 1) TOAV®VLLUIKT KoTavour Tov X
Amooedn

H oo kowou cuvaptnon mBavotntag yLla ta n; eival To

YWOUEVO TwV TiBavothtwy A=ND
I

Sy
p(leyl’YZZyZ’ ----- 1Yk:yk):H Iy|
=1 "




Oeswpnua

H oo kowvou cuvaptnon mibavotntac eivat To
VLWWOLLEVO TWV TIOoVOTATWVY

(p.)"e™ | (np,)*e™ | | (np, ) e™
plY,=V,,Y, =V¥,,.....,Y, =V, )=| ——— | ——|.....
(1 11 72 2 k k) yll y2| ykl

YitYot .tk n 1y V2 Vi
_nl ; kpl pz ""pk -k

p(Yl = Y15 = Yo Yy = Yk)— vy €

(1)




Oswpnua

loysLot: P+ P +...+ P =1
H umo-ouvOnkn Katavour toouta

k

p[Yl = Y11Y2 = Yoreen ’Yk =Yy |ZYij
1=1 p YIJ
)

ATto tnVv (1) BAENMOLUE OTL 0 aplBUNTNG TNG LTTO-CLUVONKN
riibavotntac tne (2) ypadetal:

: _j: NP, P
Vit Yol Y !



Oswpnua

n

l'vwpiloupe 6Tl ¥ = ZY =N akoAouBsel katovopr Poisson pe
TOPAUETPO NP, + npz+ .+ np=n

Apa 0 Tapovouacstns TS (2) 16ovTon LE:

EmopEVwe




MoAvwvupukn Kotovoun

QoTt000, UIMOPOUUE VAL GTACOUE OTNV TIOAU WVU LKA KATAVOLLN
EeKLVWVTOC Ao tnv Katavoun Poisson. Av €xoupe k aveéaptnteg
katawvopeg Poisson X, ..., X, L€ MAPAUETPOUG M, ..., M, AVILOTOLXA
TOTE 10 0BpoLopa toug elval katavoun Poisson e TTAPAUETPO M, +
+m,. Av 5e0LEVCOUE TIAVW cmv TN tou aBpolopatog X; + ... + X,

= N TOTE OL MAPATNPNOELG X, = ., k 6ev akoAouBouv katavoun
Poisson aAAa:

P(X; =n,i=1..k)




BonOnuata

['vwpl{oupue OTL p[Yl = V1. Ys = Yo Y = Y IZYij - ﬁ';,l_[[zﬁ:’ﬂ}
['vwpilovpe A =np,4,=np,,..4 =np,

np, + NP, +....+Np, =n




Aoknon

Exoupe 100 epwTAOELC OL OTTIOLEC £XOUV 4 TIIBAVEC ATIAVTINOELC
OTou N pia eival cwotn. Na kabe pla epwtnon, o
EPWTWHEVOC SLAAEYEL TUXALO pLaL ATtAvTNnon.

[MpoodloploTe TNV KOTOWVOUN TWV CWOTWV ATIOVTINOEWV
Na Bpebel 0 HECOC KO N TUTILKN ATOKALON TNC KOTOVOUNC
NMpoodloplote TNV Katawvour twv (ny, n,, Ng, N,)

Na BpeBouv: E(n;), Var(n;), Cov(n;n;), Cor(n;n;).

s w e



Amavtnon

* EdbOoOV 0 EPpWTWHEVOC ETILAEYEL TUXOLLA LLLOL OLTTAVTNON TOTE
n ribavotnta va ermAe€el Tnv cwotn ivat p=0.25. Apa av X
0 aPLOUOC TWV CWOTWV ATOVTACEWV € oUVoAo n=100

EPWTNOEWV TOTE

X ~ Bin(100,0.25)

E(X)=np=100%*0.25=25
o(X)=Var(X) =/np(l- p) = \/100(0.25)1-0.25) = +/18.75 = 4.33
 Edbooov n peyalo tOTE MPOOCEYYLOTLKA Ba LoyUEL
X ~ N(np,/np{— p))=N(25,4.33)
Kevipueé Opraxé Osdpnpa




Amavtnon

e Emopevwce

p(X >50)= p(

X —25>50—25

> = p(z =5.77)= 0.0000003
4.33 4.33

e Lo KBt pLa armo TLC BAVEC ATIAVTINOELC ETUAEYETAL JLOL
rmbavotnta n,=n,= ny= n,=0.25. Apa Ba LoxvEeL:

(n,,n,n,,n, )~ Multi(100,0.25,0.25,0.25,0.25)

E(n,)=np, =np =100*0.25= 25
Var(n,)=np,(L— p,)=100*0.25(1-0.25)=18.75
Cov(n,,n,)=—np,p, = —100*0.25%0.25 = —6.25

i
B Cov(ni,nj) B —6.25 1
Corr(n, ;)= WNar(n) Mar(n;) +18.75%18.75 3




2 UYKPLON TTOCOOTWV OE TILVOKEC

ouvapEeLOC
* MeydAa ostypota

* Aglyua: amoteAgital amd OVO GTATICTIKA YOPUKT|PIGTIKA

To péyebog n

Tov 6GuvoAIKO apPlOUO TV YOPUKTPIGTIKOV TOV OELYUOTOC TOV
IKOVOTIOLEL TIC 1OTOTNTEG TV TEPLOPIGUDV X

L UELOKT) EKTIUNON

To m0606T0 TOL TANOVGLOD T EKTIUATOL OTTO TO OETYLATIKO

TOGOOTO X
T=—
N

Otav 10 detypo etvon peydro n Katavour tov 7 gival

TPOGEYYIOTIKA 1] KOVOVIKY KOTovoun pe 7 ~ N| 7, = -7 ))
n




2UYKPLON TTOOOOTWV OE TILVAKECQ
ouVAPELOC

* 95% oudoTnua EUTIGTOGLVNG TOGOGTOV

_ Jﬁ@—ﬁ)

TxXZ,, -

* 'EAeyyoc vroBécemv

H, : n=n, R

T~ 7y

B Z, = ~ N 0,1
Hy o E= o)
1T n

H, : n#n,



UYKPLOT] 7LO000 LWV Oc JLILVUKRC(
ouvapELOC

Amoppwyn Hy : w1 av 257, OTOOEXONC amoppinTe
o= 0.05 (5%) ﬂ\/

Z

a

, QTTOOEYO O
Andppwyn H; : n<nyav z.<-zZ omopw Xou

-Z

o

Andppwyn H, : m# myav 2. £z, omodgxoua omopPITT®
ATOPPITT®

_Za/2 ZOL/2




Aoknon

* 30% TV 0ONY®OV QUTOKIVITOV OTETVYE VO LOVTEYEL AV T
AYOVIGTIKQ QUTOKIVNTA oryopAlovVTOoL OO OLPOPETIKA
A TOLO GE GYECT LLE TOL OIKOYEVELUKAL.

e oetypa 150 atoumv, 60 anétuyay v ookiuacia. Ymapyel
VTOVOL0L OTL TO TOGOGTO TMWV ATOTLYLMV EIVOL GTLAVTIKO

(0=5%)



Amavtnon
AEO0UEVE AOKNONG

n=150, x=60
Ektipnon Tou TmooooTOU TWV

Apa: P X _ 60 —_04 ’aréuwv TTou aavtnoav AdBoc¢

n 100
‘EAeyyoc vmobecemv .
H, : n=0.3 7, — Aﬂ-—ﬂ'oA _ 04-0.3 _ 97
H, : 150.3 71 7,) \/0.3*0.7
T 150
: =165 <= P(z) =0.95
OLTTOOEYO LA

ATOPPITT®

2.7>1.65 apa amoppirttw tnv Hy

1.65 Z \2.7



Aoknon

* To 1996 péca ota TAaiclo LEYOANC KOIVOVIKNG LEAETNG
otV AUEPIKT TEONKE TO EPOTNUOL: OV OL YOVOUKEC TOV €lval
£YKDLOC EIVOL GOGTO VO KAVOLUV EKTPWOOT GTNV TEPITTMWON
OV €lval TOVTPEUEVEC Kot 0gv BEAOLY AL oo, 842
amavinoav vol kot 982 amdavincav Oyl. Av i eival n
TOovoTNTO TOV ATOU®V TOL amdvIncay OeTikd va eAeyyOet
n vnobeon H, : m=0.5, kot va vroroyisOel to 95% owaotnpa
EUTIGTOGVVNG TNG EKTIUNGNS TOV TOGOGTOV.



Amavtnon

AEOOUEVE. AOKNONS

N=1824, x=842
Apw: __x_ 842 @ p(z. < —3.26)=0.0006
n 1824 I
‘EAeyyoc vmoOécemv B ~r,  0462-0.5
Z, = —— — = =—-3.26
H, : n=0.5 \/ﬂo(l—%) \/0.5*0.5
H, : 1<0.5 n 1824

0.426(L-0.426) ™,

95% oot uo EUTIGTOGVVIG
0.426—1.96\/0'426(1_0'426),0.426+1.96\/ o =[0.439,0.485]




2UYKPLON TTOOCOOTWV O€ TIWVOKEC
ouvadeLac 2X2

e Xtov Mivaka divetat deiypa 419 yuvolkwV TOELVOUNUEVO WG
NPOC TO AV TACYXOUV oo KataBAupn Kat av gixov Kamola
TPOUUATIKA epmelpia otn {wn Touc. Elval To moocooTo TwVv
YUVOLKWYV UE KAaTaBALPn to idLo yLo TIC YUVOLKEC UE
TPOULLOTIKA EUTTELPLOL KOl YWPLG?

Kata®Awn, Y

Tpaupoatiki

eumepia, X Oyt Nat SUvolo

Nat 131 33 164

Oxt 251 4 255

ranve/ie 382 37 719

JuykpLon Y otaBepa pe X=1 kat X=2



>UYKPLON TTOCOOTWV OE TIUVOKEC
ouvadeLac 2X2

H cUyKkpLon UMopEL va YLVEL XPNOLUOTIOLWVTOC TLG
deopevpevec mbavotntec Y 600evtoc X =1 kat X = 2.

- o Ty, 7o
y=2|x=1 y=2|x=2

T, Ty

_ My
i n.
H dwapopd maipver tiuég petald -1 kot +1. Otav n dwagpopd”

etval 0 tote N andvinemn oty petaPAnt Y oev eCaptatol

amd v TN X =1 N X' =2 ondte Aéue 6t Y givon
aveCaptntn e X. O1 mbavotntec ko cupuoiiCovron Kot

OC KOl OVTIGTOLYO.



>UYKPLON TTOCOOTWYV OE TIUVOKEC
ouvadeLac 2X2

H ektipnon tnc dtadopac petafu Twv SUO TOCOOTWV
elval:

33 4

KataBAuwpn, Y
Tpaupoatiki
eprepia, X Oxt Nat Juvoho

/7~ N\

Na 131 giz 164
Oxt 251 w 255
JUvolo 382 37 419




2UYKPLON TTOOOOTWV OE TILVAKEC
ouvadeLac 2X2

KA0o1K0g TPOTOS EKTIUNONS TOGOGTOV

ELeyy0 vItobicemV (61 KaTNYOPIKG dedopéva)
_IO . 7[2|1:ﬂ:2|2 pl . p2 _ N p]_ . p21 pl(l_ p1)+ pZ(l_ pZ)]
A_Il . 71:2|1¢T|22|2 nl nZ

['vopilovue OTL T0 TOGOGTA 77, KL 7, (EKTIUAGELG)
KOAOVOOVV ACVUTTOTIKA KOVOVIKT] KA TOVOouUN.

ﬂzu(l_ ”2u) L e (1_ ”2|2)
nl. r12.

['TATI; T — Ty = Py — P TPOTOS EKTIUN OGNS TOGOGTMYV
A A — e He (kaTNyopIKa dedopévay)

Toop =T ~ N(”Zl — Typs

Ta 7 ji ELVOL GNLELOKT] EKTIUNON HEGO OO TO OELYLOL AVTUTPOCOTEVOVTOS
Kot 95% v mBovotnTo EKTIUNGTME TOV OVTIGTOLYOV TOGOGTOV TOV
TANnOve LoD



2UYKPLON TTOOCOOTWV O€ TIWVAKEG
ouvagelag 2X2 .

KATO omo TN UNOEVIKT) vITOBeon 1GYVEL (’)V
- - ( 1 1
nl. n2.

Kdato and v Hy n otatiotikn cuvaptnon eAEyyov sivar
p2|1 - p2|2 nl. ' p2|1 + n2. ' p2|2

ue P n n
\/pc(l_pc)[l + 1) 1.+ 2.

n_ n, Kown cuvapmeon tov my;=m,,

Ly =

95% O1dGTNU EUTIGTOGVVNG Y10 TNV OL0POPQL

1 1
p2|1 o p2|2 i1.96\/pc (1_ P, )( + j

n, N,




