IToIXSin mouvoutev
KUl OTOXUOTIKMV OLUDIKUOLWY

21 Ewouyoyikd

To mapdv mapdptnpa dev €xel cav oTdY0 Vo KAAOYEL avoAvTIKd TV VAN T Oewplog
IMBovottov kot Ztoyactikdv Awadikactdv. Yrdpyet ot Biprioypaeio mAnddpa oxe-
TIKOV GUYYPAULATOV OOV 01 dVO TEPLOYEG AVOTTOGOOVTUL EKTETAUEVA KO LLE JLPOPE-
Tik6 Bodud dvokoriag kar éppacnc'. ‘Etot, meploplOUACTE GE GUVOTTIKY TOPOVGINGT
TOV PACIKOV EVVOLDV KoL ATOTEAECUATOV OV £lvol AmapaiTnTa Yot TNV KATAVOTOT TOV
OVTIKEEVOL TOV TapOVTog Piiov.

22 Kwmposmouvomrus
KoAovpe yadpo mbavétnrag o tpiéda oviottov, mov 8o cupporicovus pe (O, ¢, P),

e TIG TaPaKATo 1O10TNTES

® To O gival éva 001001 T0TE GHVOAO GTOLYEIMV, TO OO0 KAAEITOL JEIyUATOYDPOG.

® To ¢ givon éva cHvoLo amd VTOGUVOAN TOV O, Ta. 0TOi0 GUVIGTOVV [id o-GAYEPPa.
FVYKEKPEVA, TO OTOLXEIR TOV & TPETEL VAL TKAVOTIOLOVV TIG AKOAOVOEG 1010TNTEC:
Ta 800 cVvora O ko & givon ototyeio Tov ¢.
Eav A € ¢, t61€ ka1 A° € 4, dmov A€ 10 cupTANPOUATIKO TOL A.
Edv A1, Ay € 4, 10te kan A1 U A € 9.

Edv o axokovBio and covora Ay, As,... € Y, tote koW U2 | A; € 9.

Ta otorygia Tov ¥4 xarobvral yeyovora.

'av kotaddniotepo chyypappo yio Minyovucodc mpoteivetar to fipiio [PA1999] to onoio Sakpivetarl
YL TN HOONUOTIKY TOL 0DeTNPOTNTO TAPGAAAC LE TNV OTAOTITO TAPOVGLOONG TNG VANG.

6
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m To P givor pio ometkovion and to ohvoro ¢ oto ddotnua [0,1] pe tig e€ng 1010-
™TEG:
P(@)=0,P(O)=1.
Eav A1, As € Y xon A1 N Ay = O, 1018 P(A1 U AQ) = P(Al) + P(AQ).
Edv pio axorovBio and covoro Ag, As, ... € 4 karkdfe A; N A; = @y
1% j, 1018
P(U Ai) = 32321 P(A).
H ocvvaptnon P koleitar oovaptnon mbovotyrog kal, 6mmg mapatnpolue, opilet
mBavoTTEG POVO Y10 TOL GTOLYXEL TOV GUVOAOL ¥, SNhadh Ta YeyYOVOTa.

2.3 Acoucupcvn I umoe ouvBRKN MOUVOTNTH

H évvoua tng deopevpévng mbovottog amoTelel onHovTIKn ovaKaAvy yio T Bewpio
mlavotitwv. Eotm yeyovog B € ¢ pe P(B) > 0 tote Ha kahodpe deopevpévn (| vmd
ovvOnKkn) mBavoTo VoG YEYOVOTog A € ¥ e dedouévo to B v €ENg mocdtTaL:
P(A- B)

P(AIB) = 5

6mov Yo evkoria cupforilovpe v toun A N B tev do cuvolov cav 1o “yvopevo”
A - B. Ao tov opiopd g deopevpévng mifavotntog TpokimTel Ot
P(A-B) =P(A|B)P(B) = P(B|A)P(A). 2.1)

Eilvau emiong e0KoAo, Yp1OYLOTOUDVTOG TOV OPIGHO, VO YEVIKEDGOVLE TIG TPOTYOVLEVES
100TNTEG KO vo, dgi&ovpe ya tpia yeyovota A, B, C 6TL umopovpe va ypayovps

P(A-B|C)=P(A|B-C)P(B|C) =P(B|A-C)P(A|C). 2.2)
[pbypott

P(A- B|C) = P(AP-(?)- ) _ P(A|B Pfgl;(B -C) = P(A|B - C)P(B|C),

OTOSEIKVOOVTOG TV TTPAOTN 160TNTA. Me ToV 1810 TpOTO amodetkvieTat Kot 1 devTep).

24 Tuxuies petuBAnes

Eivai duvotd va opicovpe cuvoptinoelg Tov vo ametkovilovy ototyeio Tov SE1yUATOXDPOL
© otovg npaypatikodg apBpovg R. Ecto x(0) wa tétole cuvaptnon, dniadh 0 € O
kot x(6) € R. H mhéov otoryetddng mpdén otoug mpaypatikods aptburovg sivor n tpdén
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g ovykplong. Edv emopévog z € R, poag evdlopépel va S0moT@GOVHE TOGO GLUYVE
ovpfaiver x(0) < x, pe dAlo AoyL0 Vo aVaKOADWOLLE TO GUVOAO (VTTOGVVOLO TOL O)

Az ={6: x(0) <z},

70 omoio emBvpovpe va “petpricovpe” pe T Pondela g cvvapmong mbavotntag P.
INo va propéoovpie va dmcovpe TBovoOTNTA 6T0 €V AdY® cHVOLO €lval AmOPOiTHTO TO
A, € 9, 0000 10 ¥, €€ opiopon, meptEyel OXo, Ta SuVOTH GOVOAX GTO OTTOI0L HTTOPOVE
va dooovpe mhavotnta. Exovpe emopévmg tov akdiovbo opiopd.

Mua cvvéaptnon x () amd o O otoug mpaypaticods apBpove, Bo kaleitor uetprioyn
N toyaio petafinti, Qv yio kabe TPAYLOTIKO & TO GHVOLO

A ={0:x(0) <z} €9,
dnAadn to A, givon éva yeyovae.
TNo pio toyaio petafiny x(0) wa modd onpovikn tocdTnto givar  cuvaptnon
Fx(z) =P(x(0) < 2),

n omoia kogitar covdptnon katovourc Tg X (0) kot givar advEovca mg mpog & pe 110TN-
TEG

H napdymyog tg cuviptmong Katavoung (6tav vdpyel) KoAgital oovaptnon mokvo-
mrag mlavoTnTog Kol IKaVOToLEl

fx(@) = dFC’;f) >0, [ h fylz)de = 1.

H mukvémto mbavomtag dev exppadler mboavotnra yio kavéve, yeyovog. Tlapatnpovue
®OTOGO GTL UTOPOVUE VO YPAYOVLE

P(x < x <z +dz) =F(z+dz) — Fy(z) = fy(z) dz. (2.3)

Me dAra Aoyiom mokvoTnTa mbavotntag fy () el To drapopiid dx ekQpAalel OVGLOGTIKY
Vv TOavoTNTA 1] TVYAHO PG LETAPANT X VO TAPEL TN HEGO 6TO JAPOPIKO SLAoTN
(x, z + dz], mov amotekel PLOIKE Evav Eppeco TPOTO va ANAGCOVE OTLT X TTaipveL THY
T z. No puioo yo déhto covaptiosg!!!!

241 Neipmu

Me 11¢ ToY0ieg peTAPANTEG HOVTIELOTOIOVUE (OVOUEVO TO. OTtoia, Eival SVOKOAO Vo Te-
PLYPAYOVLLE LLE VIETEPUIVIOTIKO TPOTO, giTe 010TL lvar e&apeTid TOADTAOKA, £iTE O10TL
dev vrdipyel N amopaitnTn TANPOPOPia.
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Oa eTLYEPNCOVUE VO SDGOVUE GTIC TUYOIES HETAPANTEG, TEPQ amd TO LAONUATIKO
0pIoL0, KATOW PUGIKY onpacia, 1 ool vo lval GOUE®VN e TOV TPOTO TOL Ol OVTO-
teg auTég ypnotponowodvion oty mpdEn. Onwg sidape, o toyxaio petaprnty x(6)
€lval OVOLOOTIKG [t GLVAPTNOT OO TOV SELYUATOYDPO GTOVG TPAYLOTIKOVS. Y TAPYEL
EMOUEVOG 0L S10d1KOGTI0L ETAOYNG GTOYEIWMV TOV JEIYLOTOYDPOV KOl OTEIKOVIGNG TOVG
6ToVG mpaypatikovg. H dwadikacio avtr kodeiton zeipaua Kol 0 Tpoylatikds aptdpodg
X (0) mov mpokdrrer kakeitar vAomoinon TG TVXAING HETAPANTAC.

210, TEPIGGOTEPO TPOUKTIKA TPOPALLOTO Y10 TOL TEPAUATO KO TIG VAOTOMGEL Bewm-
peitar 6tL evBoveTar n “Doon” | M “Toyouotnta”, apod o MeheTnTig dev £xel cLVNB®G
Kkavéva Eleyyo. EmmAéov, o Mehetntig givarl duvatd va punv yvopilel tov derypotoym-
po aArd o0te Kot TN cvvaptnon x(-). ILy. ot dwdwacio piyng evog Lapov n dvon
EMAEYEL TIG CLVONKEG KAT® Ao TIG OToieg exTEAEiTON 1| ply™ KoL TO OMOTEAEGHOL ETvar
€vag aképatog omd €va €mg €51 XTo mapddery o anTd TopaTnpovie 0Tt gival GyvmoTog 0
SEIYUATOYDPOG KOOMG KOl O TPOTOG AVTIGTOLYIOG LE TOVG TPAYLOTIKOVS 0p1tOpovg (Tov
070 GLYKEKPLUEVO Topaderypa givor povo to chvoro {1, 2,...,6}).

[pogavag n dvon pmopel va emavardfel to id1o meipopa ToAAES Popég (.. ™
piyn Coprod) kot kGBe Popd va emAéyel S10POPETIKO GTOLXEID TOL SELYULATOYDPOV, TO
omoio anekovifetal o€ S0POPETIKO TPUyRaTikd aptfud. Amoteréopata TEPAUATOV,
dnhadn dopopeticés viomomoets, Ba ta cvpfoliCovpe pe x(61), x(62),. .., dote va
yivetar ca@ng 1 dtapopetikn enthoyn g PHong ota ototyeio 6 Tov derypotoy®pov.

242 Méoos 0pos Km Swuomopd
KaloOue otoyactis uéoov 6po g Toxaiog HEToPANTAG X TO 0AoKApmuo?

o0
(=€ = [ af(e)d
—00
O otoyaotikds PESOG OpOC, AMOTEAEL 0L AVTITPOCHOTEVTIKY VIETEPUIVIOTIKN TIUH TNG
Toyaiog petaPintig (cuvaptmong) x.
O Topamdve opiopdg ToV HEGOV OPOV TPOVTODETEL YVHOOT| TNG GCLVAPTNONG KATOVO-
PG g Toyaiag petaPAntis. "Evog dAlog Tpomog vtoAoyIioHov, 1| akpPESTEPC EXTIHN-
oG, TOL HEGOV OPOL Elval 0 aP1OuUNTIKOS UECOS OPOS

X(01) + x(02) + -+ x(6)

X~ .
n

0 omoiog amaitel TOAAUTAEG VAOTOMOELS TNG TUYALNG LETAPANTIS.
"Evag dpecog tpomog dnpiovpyiog toyaiov HeTafAnTdv eival HEGH VIETEPUIVIOTIKOV
petacynuoatiopmv. Eoto emopévag 6t G(z) eivar p

2310 e&fg M eEdpnon and T petaPAnT 6 Bo Tpoodlopiletal pdcov sivar omoAdTOg ovorykaio.



10 Ke@itmo 2 : Zroycia mhovoTHTOV Kol GTOYXACTIKOV S10SIKAGIOV

KO O10.0TTOPa.

o0
2 =Elx -0 = [ (@ 0Phlons
—00
, EVA 1 0106T0pA VITOdNADVEL TO TOGO “Tailel” 1 GVVAPTNON X YOP® OO TNV AVTITPO-
conevtikn g Tipn X. Hopampodue 611, 0tav o, = 0, T01E N TVYOO pPETaBAnT eivar
pia otafepn cuvaptnon (ion Tpog T pHEoN TG TN X).

Ot évvolteg mov opicope yuo pio Toyoio LETAPANTH EOKOAO ETEKTEIVOVTOL KOl OE TTE-
procotepec. Eav x1, x2 000 toyaieg petaPintég (dniadn yuo kabe emdoyn tov 6 pog
dwtiBevtan 6vo mpaypatikol apdpoi), tote gival dSvvatd vo opiGOLE TNV armd KoIVoD
OVVGPTHON KOTOVOUNG

Faine(@1,72) = P(x1 < o1, x2 < 1),

v ThovotTo dSnAadn va yovpe cuyypoves x1 < x1 Kot x2 < . Eivar mold gvkoro
Vo JlamIGTOCOVHE OTL €6V X4, ¢ = 1,2, gival petpnoipeg, tote 1 ev Ady® mhavommra
vrdpyet (yoti;).

H pepun mapdyayog g (and kowod) cuvaptnong kotovoung Fy, v, (21, 22) ©g
TPOG 1 KO T2
82FX1,X2 (xlﬂ xZ)

011019
KaAgiTal amo Kovov ouvaptnon mokvotytog mbavotnrog. T 1 600 cLVAPTNOELS oY 1-
oLV 01 €ENG 1010TNTEG

fX17X2 (xla ‘T2) =

FX1 (ml) = FXLXZ (.%‘1,00), FXQ(CCQ) = FX1,X2(OO7562)7
fX1,X2($17$2) >0

Falen) :/ Fanxe(@1,22)drs, fro(22) :/ Fxxe (21, 22)d2y
// le:XZ (x17$2)dl‘1dx2 = 1.

Avo toyaiec petaPAntég x1, X2 0o kadovvtal aveldptyres dTOoV

FXl,XQ (I17I2) = FX1 (xl)FXQ('IQ) | fX17X2 (IlaxQ) = le (xl)f)@(x?)'

Kolobpe ovgyérion 500 toyaiov petafAntav x1, x2 TNV TOGOTNTO
cov{x1, x2} = E[(x1 — X1) (x2 — X2)]
— [[@1 = ) = ) a1, w2)dady

= E[x1x2] — X1X2-
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Otav 1 cvoyétion 600 Tuxaiov petafintdv givor undév, 10te ot Tuyoieg HeToPANTEG
KOAOVVTOL AOVCYETIOTES.

Ot mapamdved opiopol ETEKTEIVOVTOL PUOIKA GE TEPIOGOTEPEG amd dVO TVYOiES LeTaL-
PANTéG Katd Tov Tpoeavh TPOTO. ZINV TEPITTWOT TV TEPLGCOTEPMV TNG UG TUYOIWOV
petafAntadv ivat mpotindtepo vo Bewpodle TG Tuyaies petafAntég oav 6povg evog (Tu-
xoiov) dtavoopoatoc. T'a v mepintmon eropévag K toyoiov HetafANTdv pmopovue vo
yphyoovpe

2 =[x1x2 - Xk

K0 VoL OPICOVLLE TO UEGO O1GVUTLLO GOV
2 =EZ)= /ngg»(X)dX

KO TNV UATP0 GOVOIOOTOPAS
Yo =E(Z -2NZ -2V =EZ2YN 22"

Amd tov oplopd £0KoAN SLOMIGTMOVOLLE OTL TO GTOYKELD 7, § TNG WTPOS CLVILICTOPES
gtvan {60 pog 1 GuoKETION TOV TVXAIOY PETABANTOV X;, X, OC EK TOVTOL 1 pfTpa X g
gtvan ovupetpixy. To 1-00Td doydvio ototyeio g untpog ivar ico Tpog ) dracmopd
™G Toyaiog petaPAntg x;. Télog 1 untpa cuvdtacnopds, propei ebkoia va amodetydel
ot glvan un apvnTiKd oploévn, o GNULOVTIKT Kot TOAD xpIotun 10t To.

‘Eva khaowd Kot Tpaktikd ypioto tapddetypa omd Kool Guvaptnong TUKVOTTAS
mbavomtag amoterei n mepintoon K Gaussian toyaiov petopntadv. Eav 2, Xy 10
Sduiivoo o TV HEGMV 0PV KL 1 UNTPA GUVOLICTOPES TV eV AOY® LeTaPANTOV TOTE

Far(X) = 1 o A X—I) (X -2

2m)K| ]

)

omov X = [x1 22 - - 2] (Srévvopa Tpoypatikdy ToYeiov peTofAnToV) Kot | X 9| cop-
BoAier v opifovoa g pitpag X g .

ISwomres Gaussian petapANIaV : Or Gaussian pHeTaffANTES S100£TOVV TIC AKOAOV-

0ec 600 TOAD ONUOVTIKEG 1010TNTEG

®  Amotekel evolopépovoa (Kot omAn) doknon n omodeEn g TpoOTUoNG
6t 6tav Gaussian toyoieg LETOPANTES eival AGVGYETIOTEG Elval VITOYPE-
OTIKA Ko aveEdptnres.

m Amotehel evilapépovaa (ko Oyt taitepa SOVGKOAN) GGKNGN 1) OTOdEL-
&n ¢ mpdTaons 0Tl YPOUUIKOG cuvovaouog amd Gaussian Tuyoieg pe-
tafAntég dnovpyet o Gaussian Toyoieg LeTaPANTEC.

H debdtepn 1010t T0r €lvan e&opeTind ypnon EnEWdn, ®g yvootdv, yio vo kaboptotovv
ot Gaussian toyoieg HeTafANTEG apKel Vo VTTOAOYIGTOVV Ol LEGOL OPOL KOL 1) HHTPOL GUV-
Sl0omopdg, TPAYLO ATAS Y10 TV TEPITTOGCT TOV YPOUUK®DV GUVIVAGUOV.
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243 Dcoucupsun MUKVOTNTH MOuvVoOtTus
Edv éxovpe o toyaio petapinti x (0) pe mokvomra mbavomtog fy (), 10te propodpe
oTNV TEPINTOON AVTH VoL 0picovpie T Secpevpévn TokvotnTa mbavottag fy (z|x € B).
Me dAha AoyLo evOLopePOUACTE VO, JOVLE LE TO10 TPOTO OAAGLEL 1| TLKVOTNTO TOAVO-
mrag g ToYaiog HETafANTIG 0tav pog divetal 1 emmAéov mAnpopopia OTL 1 TVYOiN
HeTAPANTH TapotnpHONKE GTO E0MTEPIKO EVOG GLVOLOL .

IIpokelpévou va yp1GILOTOCOVUE TOV OPIGHS TNG deopevpévng mbavotrag, Ké-
vouue xprion g (2.3), cuykekpyéva

Pe<x<z+dr&x€B)

fx@lx € B)dr =Pz < x <z +dz|x € B) = PO € B)

_ fx(@)1p(x)dx
Joep fx(@)dz’

omd T omoia GLUTEPAIVOVLE OTL

ﬂB(i).

fx(@)

fxlelx € B) = 7———~—

X f z€EB f X ((E) dx
244 BuoKES LOOTNTES VI YEYOUOTH
Me 1 BorBeta TG decpevpévng ThavoTnTog Kot GLYKEKPIUEVA e xprion g (2.1) sivat
duvatd va amodetyBet Evog aptudc amd ToAD evOLEEPOVOES IGOTNTES Ol OTOLEG TOPUTE-
Oevton ot cLVEXELO.
loomrat: Apeon yevikevon g (2.1) anoterei n e€Ng nepintwon: £otm yeyovota Ag, Ag,
A €9, t61e

P(Ag - Ag_1-+ A1) = P(Ak|Ag_1 - AP(Ag_1 -+ Ay) = -

H mpot woétta givar ovclaotikd n (2.1) pe B = Ax—1 -+ - A1. X1 cvvéyewn exova-
Aappaverol n oot to ooty yio K — 1, K —2,...,2.

loowntu 2: (OAkn TBavomta) ‘Eotm yeyovota Ag, As, ..., Ax € ¥ v ta onolo woydet
AlUA U UAg =0 pe A; - Aj = Dy # j, xaBdg kon yeyovog B € ¢, 161

K
P(B)=P(B-0)=P(B-UL4) =P(UL (B A)) = ) _P(B-4)

i=1

=Y P(B|A:)P(4)),

i=1
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OOV M TPMTN 16OTNTA TNG TEAEVTOIOG GYEOTG TPOKVTTEL OO TO YEYOVOS OTL TOL GUVOAL
B - A; givan peta&d toug Eéva.
lodu 3: Me yprion TG TPONYOVUEVNG 1GOTNTOG UTOPOVLE Va. OIEOVILE Y10 YEYOVOTAL
Ay, ..., Ak, B 6nog napandve 0Tt woylet

P(B|A;)P(4;) P(B|Ai)P(A:)

P(A;|B) = P(B) B S P(B|A)P(A)

Ovmbavotnteg P(A;) kahodvtar ex twv apotépwy (1 apykés) mOavotnTeg TV yeyovo-
v A;, v oL P(4;|B) ek twv votépav pe dedopévo 1o yeyovog B. Ot ek 1oV Tpotépmv
mOavOTNTEG EKPPALOVY TNV APYIKT YVAOGT TOL VILAPYEL Yo TO YEYOVOTO A; EVD 01 €K TOV
VOTEPOV TO TTMOG SLOLOPPDVOVTOL OL THAVOTNTEG UETA TNV EULPAVIOT] TOL YeYOVOTOG B.

245 Buowes 100TNTES YU MUKVOTNTES MBuvOTNTIS

Ot 166N TEG TTOL TAPOVGLAGTNKOY Y10l YEYOVOTA EYOVV TO, IGOOVVOUY TOVG KOL GTNV TTE-
pinttwon Tov mokvotitov mbavotntag Tuxaiov petafintov. ‘Ectom dbo tuyaic dtavo-
opata 27, % pe avtiotoyn omd kool mukvotnta mbavotntag fo- a (X, Y), 10te
nokvotnta mboavotntoag tov 2 pe dedopévo o1 ¥ € B eivan

erBf%ﬂy(X’Y)dY fYGBf%,@(X,Y)dY
viwep(X|% € B) = _ _
Jrwes(X|P € B) Jyep fo(Y)dY I fyep foo(X,Y)dY dX

Eivon eniong duvatd va Oewproovpe yia 10 % 10 d0popikd yeyovog % = Y (dniadn
Y <% <Y + dY), ondte 1 deopevpévn mokvotno mhavotntag ypapetol

_fﬁl”,@(X7Y) _ fﬁ,?]/(X7Y)
oy (XW) = = = =, (X, v)dx

EvkoAa S10mieTdvVovpE 6TL N ouvapmon fo |z —y (X |Y) amotedel vimg mokvétnta mi-
Bovotnrag apov givar un apvntikn Kot €dv olokAnpwbei wc mpog X 10 amotédespa eivar
povada. H moapomdve oxéon amoteAel 10 10050VOLO TG dEGHEVUEVNG THAVOTNTOG Y10l
ouvoptioelg mukvotntog mlavotntag. Kat’ avaioyia pe v (2.1) pmopovpue eniong va
ypbyoupe

frw(X,Y) = foig—(X|]Y) [y (V).

Amd Vv dmapén g vd cuvO KT TVKVOTNTOG THAVOTNTOG amoppéet Kot 1) Vrtapén
™G 0o cVVOIKY HETHS TIUNG

€219 = V] = [~ Xfappoy (X% = V)aX = G(Y)

70 07010 €lval PLGIKA pia, (S1VOGHATIKT) GLVEPTNON ToL Y.
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T v ved cuvONKN TVKVOTNTO TOAVOTNTA 1oYVEL EVOG aplOUOC omd EVOLUPEPOVTES
100TNTEG 1 0mOdEEN TV OToimV gival amAn Kot enapietol 6Tov avayvaotr). To 16000-
vapo ¢ lodtmrag 1 yro mokvotnteg mbavotntag eivon 1 axdAovdn oyéon.

loomtu4: 'Ecto tuyoieg petaPAnTés X1, X2, - - -, Xn TOTE
anwqul (.'lfn, v ,.f]_) -
an‘Xn—lv"le ($n|xn—1a . 7l'1) X an—lan—QymaXl (Z‘n_1|$n_27 . ,le) X e

x fX2|X1(m2|$1) X le('Tl)'

INa v e nepinTtmon mov

Fxnlxn—tra (@n|tn-1,...,21) = fxnlan(mn‘xnfl)

T6TE M 0KoAoLOia X1, X2, - - - » Xn KOAEITOL Markov. Zuvdvacprog YEYOVOT®V Kol TUKVO-
MtV TlavotnTog odnyel otnv akdAoLOT 1o TO.

loomu 5: ‘Eoto toyaio dtovdopata 27, % kot ag vrodécovpe 6Tt 10 % maipvel Tyég
péoo 610 ouvoro {2 dmov vobétovpe 6T P(# € 2) = 1. "Eocto eniong 6t woybdet
= UfilAi, omov 10, yeyovota A; givar avd 600 Eéva peta&d tovg. Tote

K
frX)=foro (X, % €)= fra(X, ¥ e UL A) =) fro(X.% cA)
i=1

K
= frw(X|¥ € AP € Ay).
i=1
loduu 6: To avtictoryo g Iodtrag3 pe v Pondelo g IodtnTag s, ypdestot

P(W € A2 = X) = fmay(X@f;(/;))P(@ € A)

foiw(X|¥ € A)P(¥ € A;)
SE L fr (XY € AP € Ay)

OTOV 1oYVOLV 0L VTOBEGELG TNG TPOTYOLLEVNG oot TaG. H 106N TO vt Yp1oiomoteitan
Y10, TOV VTOAOYIGHO TG €K TV VOTEP@V TBovOTNTAG TOV A; pe dedopévo OTL TO TVYOIO
dtbvoopa 2 Elafe m tyun 2 = X.

24.6 I M KMPIK@OTS T0U HEGOU 6poU



2.4 Tuyaieg petofAntég 15

M eEopeticd yprioyn W1dtTa n onoto facileror oty ved cLVONKN péon Tiun eivorn
e&ne. '‘Eoto G(X,Y) ouvdptnon tov dwavvopdtov X, Y, t0te pmopovpe va ypayovpe

E[G(2,%)] = //jo G(X,Y)forw(X,Y)dX dY
- [ s xivyax sy way
=E[E[G(2.,2)7]]. 24

Me dAha Adylo 0 P0G 6pog LLag TuYoiog TocdTNTag ivat Suvatd va VITOAOYIGTEL KAL-
HoK®OTd, vroloyilovrag InAadn apykd tov vtd cuVONKN HEGOG PO MG TPOG KATOLES
TUYoiEG LETAPANTESG KOl KOTOTLY, TOV LEGO OPO TNG TUYCING TOGOTNTAG TTOV TPOKVITEL.
Nupidetynn 2.1: 'Ecto 600 ctoyactikd dtavocpata 2, % tao onoia ivon amd kowvov Gaussian pe
néoeg Twiée 2, %, witpeg cuvdvacmoplc E[(2 — ZNZ — 2))| = Sa, E[(& — ) (¥ —
DY) = Lo ko pitpa etepoovoyitions E[(2 — )N — X)) = T o. Acifre 6m
1 deopevpévn mokvotnta mbovottag f g‘@(X |Y') eivon Gaussian pe péomn tun kot deomopd
7oL divovtat and Tig oYEGELS

B2 =2 +S0 25, (% - %)
E(Z —EZ|2)NZ —EZ2) 2] =Sap =S —Sa.05,' S o

T v amddelén g TpodTaoNS apKel vo VTOAOYIGOVLE TN CLUVAPTNON

faiw(X|Y) = for o (X,)Y)/fo(Y).

T evioria Oa Bewprcovpe 6TL o1 dVo pécot opot givar undév. Exovpe tote ot (PAéme Edd-
@ A.S)

]. 1 t t —1 t tt
v (XY — - o xXTYIETXTYT
Tr &) = e
(V) = e YR

NeoRapm

omov N, N, ta pijkn tov dtevvopdtov 27, % avtictoye, X = (Lo Yo o E?%’@ Y] eivon
N witpa cuvdvaomopdg Tov gvviaiov Staviopatog [ 27 Z)F ko | A| cupBorilel v opilovoa
mg piTpag A. Xpnowonoldvtog Tig d0o avtég oxéoels vroloyiletat ott

1

>
(2m)N: 2

gyt vty —l{yt vtt, 1yty—1
e X YISTIX Y HLYISS Y 2.5)

oz (X]Y) =

Me 1 Bonfea g TaLTOTNTOG AVTIGTPOPNG TOV Shur

A ol I N B

—1 o ., .
Sy Sw 0 x5 —@gg,@}zﬂw[l P



16 Ke@itmo 2 : Zroycia mhovoTHTOV Kol GTOYXACTIKOV S10SIKAGIOV

onmov Py o =Yg w Eg,l, Kot TV TauToTTo opilonsag UNTpdV 6E HTAOK HOPON

H Yo Yaw

S il | M

UETA Ao OVTIKOTAGTOOT 6TN LYo (2.5), KaToAnyovpe

fﬁ?’\?Z/(X|Y):—1 ¢ T X P @ Y) Ty g (X P50 Y)
2m)Ne |Z o 1av |

ATo TV TPONYOOpEVT OXECT CLUTEPAIVOLLE OTL 1] deopevpévn mhavotnta TG 2 givar dviwg
Gaussian pe tov {ntovpevo pésov 6po kat untpa cuvdtacnopd. i

25 Iowotnta ms aAhayis HEIPoU

21t ovvéyeta Ba avapepBovpie o€ po ToAD evolapEPovca WOTNTO TOL LEGOV OPOL TNV
omoio, Oa YPNCOTOICOVUE GE ETOUEVO EOGPLO.

"Eoto toyaio didvuopa 2~ to omoio £xel mokvotnta mboavotnrag f2(X). Agvmno-

0éoovpe emiong o1t for (X) amotehel evollaktiky mokvotna mhovottag ya o 810
_ fa(X)

r r 4 r ror r r ) f% (X)

70 omoio gival fabuwth TOGOHTNTO Kot ATOTEAEL Eval (EV YEVEL UN YPOUUIKO) LLETOCYT O

Tiopd tov dwvdopatog X. ‘Eote téhog pn ypappukn covaptnon G(X) yo v onoia
evd1pepOlLOoTE Vo, vTohoyicovpe Tov péco 6po E[G(27)] omov E[] ovuPoriler péoov
6po ¢ Tpog ™V mukveTTo. MOV TAg f2- (X ). Exovue Tov ££7¢ amid vIoAoyIouo®

/G for(X)dX = /G f“”ﬂ’ )fg,»(X)dX

=/G<X> (X)F 2 (X) dX
— E[G(2)L(2),

Toyaio Stdvuopa. Mropovpe tdpa vo opicovpe to Adyo mbavopdvelog L(X

6mov E[-] exgpaler pécov 6po g mpog Ty evahaktiky mokvotna mbavotntag fo-(X).
Hapatnpodie 61t gival SuvoTd Vo VTTOAOYIGOVLLE TOV HEGOV OPO LLOG TVYAIOG TOCOTNTOG
oAAGlovtag (LETpo) TUKVOTNTO TOAVITNTAS, OPKEL VO EQUPUOGOVLE TN GYETIKY S10p-
Bmon pe ) Pondeia Tov Adyov mBavopavelas. H mpopavic avt didtta g aAlayng
HETPOL €xEl TOAAES Kol ONHOVTIKES EQapLOYES 6T Ocwpio [IiBavoTTOV KO 6T XTATI-
OTIKT.

3Ty avdivon mov akoAovdei &xovv TopaAngOel opiopéveg Teyvikéc Aemtopépetes. T1y. Oempodpe OTt
ot onueia X yia ta omoia for (X) = 0, mpémer vo 1ox0elL 6Tt for (X) = 0. Me 10V TEPOPIOUS AVTO
amo@evyetat 0 Adyog mhavogdvelag va waipvet dmetpn T, To yeyovog 6Tt 1) Tiun tov Adyov Thavopd-
VELOG €IVl 0mpocOIOPLoTn OeV amoTeAEl TPOPANLLA 0POV 1) GUVEIGPOPE TV GTUEIOV OVTOV GTO GLVOAKO
oAoKApopo givor pndevikn (yoti;).



