ANAAYXZH KATHI' OPIKQN
AEAOMENQN

2. ZHMEPA2
Tunpa Mabnuotikwy

KatevBuvon ZTatloTikng Kot AVOAOYLOTLKWV-
XpNUOTOOLKOVOULKWY Mabnuatikwyv

2 ALMOC



Elcaywyn

* AplBunTika SeSOPEVA AVTILOTOLXOUV OE MPOLYLOTOTIOL OELC
TUXOLWV pETABANTWY TWV OTtolwV oL SUVOTEC TIUEC
MOLLPVOVTAL OO £VA UTTOGUVOAO TWV OLKEPALWV 1 TWV
NMPOYUOTIKWV apLlOuwV.

* (QOTOOO0 €KTOC OO ALUTOU TOU TUTIoU Ta SedouEva
UTTOPOU LE VoL EeXwpiloou e Kol AAAa Ta omolo TPoEP)OVTaL
QO TIPAYLLATOTIOLNOELC TUXALWY HETABANTWY TWV OTolwV
oL TLHEC AapBavovtal and €va cUVoAo Ttou v
OLVOTTOLPLOTATOL arnapaitnTa oo apltOpouc. TETOLEC
Tuyolec petaBAntec yia mapadeyua, 6o prnopovoav va
elval OITOVTAOELC TTOU €XOUVE OWOEL Ol EPWTWIEVOL OF
EPWTNOELC KATIOLOU EPWTNHOATOAOYLOU Kol UTTOSELKVUOUV
TNV B€0N TWV EPWTWHUEVWYV YLa KATIOLO E€TA{OLLEVO
XOLPOLKTNPLOTLKO.




Elcaywyn

* Tetolec tuyaliec petaAntec ovopalovtal
KOTNYOPLKEC LETOBANTEC Kol TAL AvTLloTOL AL
dedopeva ovopalovtol Katnyopka. OL LETPNOELC
TTOU TIPOKUTITOUV HECO OTIO TETOLEC SLAOLKOOLEC

KAAOUVTOL KOTNYOPLKEC I TIOLOTLKEC.



Elcaywyn

* Ovopartikec (nominal), omou n kaBe petpnon
QVTUTPOOWTEVEL TNV KOTNYOopLoL 0TNV OTtolol oV KEL
0 EPpWTWHEVOC. OL aplBuoi ov Ba prmopouvcav va
XpnotuomotnBouv yla TtV ovanopaotacn Twy
TLLWV AELTOUPYOUV OQV ETLKETEC TIOU OTAQL
neplypadouv Tic SLopOoPETIKEC KaTnyopLec. MNa
NP AOELYUOL: OLKOVOMLKEC- KOLVWVLIKEC OMADEC,
Bpnokevpa



Elcaywyn

* Alatetayuevec (ordinal), omou oL petpnoelc deixvouv
N ospad Kot tTnv dtataén Twv oTtoelwv N opadwv.
Onotoodnmote aplOuoc pumopel va xpnoLponotnBet yia
VoL TIEPLYP AL EL TIC LETPNOELC AUTEC. OO0 MPETIEL OMWC OL
aplBuol avtol va dtatnpouv tnv dtataén Twv
SLopOoPETIKWV KaTtnyopLwyv. To YapaKTNPLOTLKO
Oepuokpaoio Ba pmopovoe va EXEL TECOEPLC
KOTNYOPLEC: «TIOAU (e0TO», «(EOTO», «KPUO» KOl «TIOAU
KpUO» oL oTtolec Ba pmopovcav va avamapoctodouv
Qo Touc aplBpuouc 4, 3, 2 kot 1 avtiotouya.

* JTLC MEPLTTWOELC WOTOGO TLLWV OVOUOOTLKWYV
KALLAKWYV OUTO HEV EXEL KAVEVA VONLLOL.




KotovoEC

ALOKPLTEC KATOVOUEC TTLOavOTNTOC

Eotw X pua StokpLtn .. Kol UTTOOETOUE OTL OL TIMEC
TIOU UTTOPEL VO TIAPEL ELVAL X4, X, ..... OLATAYUEVEG OE
avéouoa oeLpa.

O mBavotntec va mapeL n LeTAPANTA X TLC TIMEC
QUTEC €lval:

P(X=x,)=f(x,), n=1,2,...
UE O.TL.TT
f(x,)=20
2f(x,)=0



Alwvupkn Kotavoun

* Av &yovue aveCAPTNTES TOVTOTIKEC OOKIUES OL OTTOLEG
LETPOVV TOGO GLYVA EUPOVICETL EVOL EVOEYOUEVO TOTE 1
KOTAAANAN Katovoun €tval 1 otwvouikr). Tomikd, To
OTTOTEAECLO, TTOV LLOC EVOLOPEPEL OVOULALETAL KETLITUY IO . AV
n mBavotnTa enttvyiog eival 7 o€ o celpd and N
aveCAPTNTEC TAVTOTIKEC OOKIUEC, TOTE O GLVOAKOC aPLOUOC
EMTLYIOV X EYEL TN OLOVLUIKT] KOTOVOUN UE TapoUETpOVS N
Ko 7. Tote ypapovpue:

X ~B(N, )



Alwvupikn Kotovoun
P(X =n)= (Njﬂ” (1-7) "

n
E(X)=N7z Var(X)ZNﬂ'(l—ﬂ')
* H dlakpltn ouvaptnon KaAeitol SLwVU LKA

katavoun enewdn yua x=0,1,2,... divel toug opouc
TOU QVATITUYMOTOC TOU SLwVULOU:

n n N n— n n— 3 n X ~N—X
(a+p) =9 +[ qu 1+[2]p2q 2 4ot p2=2( jp q

1 o\ X



Atwvupikn Katoavopun

Napadeypa

H riilBavotnta va pepoupe 2 popec KeEpaAL o€ 6
plpeLc elva:

o33 ) el (-5



Kotavoun Poisson

* Qoawopeva ta onoila £xouv MTOAU pkpn riibavotnta
epdavionc aAda eivat Stabeoipoc evac peyalocg
aplOuoc Sokipuwy, purtopouv va povtelomotnBouv
armo tTnv Katoavoun Poisson. MNa ntapadeypa, o
apLlOUOC TV AUTOKTOVLWY O€ €va xpovo. H
riBavotnTta KAMoLo¢ va aUTOKTOVNOEL Elval TTOAU
LLLKPN aAAd o€ eva peyaAo TANBUCUO EvacC OXETLKA
ONUAVTLKOC aplOpoc atopwy TeAka Ba to Kavouv.

* To Poisson povtelo deypotoAnyilac yia to
Katnyoplka dedopeva Bewpel O0tL oTNV GUAAOYN TWV
dedopevwy To OUVOALKO peyeBocg tou delypatoc n
elval tuyola petapPAntn.



Kotavoun Poisson

* To Poisson povteAo UTTOBETEL OTL 0 APLOUOC TWV
UTTOKELMEVWYV O€ KABOE KeAL evOC Tivaka ouvadeLag
elval aveéaptntec Poisson tuyalec petapPAntec. Av
oUMPBOAlcoUpE pE X; Tn TuXaLa petaBAnTr) mou
LLETPA TOV aPLOUO TWV UTTOKELLEVWY OTO KEAL i TOTE:




Kotavoun Poisson

e Av 0TNnNV SUWVUMLKN KATAVOLN TO N—>oC KAlL
riiBavotnta p eivatl pkpn tote g=1-p —1 Ko
m=np

* H amo kowou cuvaptnon rmbavotntag yLa ta n;
elval TO YWVOUEVO TwV TiBavotnTwy

K e_mim_ni
P(X1:n11X2:n2""’Xk:nklm):H n‘l
1=1 |-

OTIOU M €ival TO SLAVUOUO TWV TIAPOAUETPWVY TwV Poisson petafAntwv.
[lvetol davepo wc to oAkO peyeboc deltypatoc akoAouBel Poisson

KOTOVOML WE TIAPOUETPO N = Zni akoAouBel Poisson katavoun He

TOPALETPO Z m.



Kotavoun Poisson

[Mpoogyylon katavounc Poisson armo SLtwvu LK

AUWVULLLKN KOTOVOUN:
N n
P(X =n) =(njn“ (1-7)"

O£tw A=Nm pe m=A/N. EMOUEVWC /




MoAvwvupukn Kotovoun

* KabBe evdexouevo exel ubavotnta epdpaviong i, j =
1,..., k. Onwoénnorte, i, + ... + m, = 1. ZupBoAiloupe
ME X; Tov aplOuo Twv Gopwv mou eUPaVIOTNKE TO
evOEYOUEVO j OTLC N OOKLUEC. TOTE YPADOULLE:

(X}, Xy ooy X, )~ Mult(n, z,, 7z, ..., 7, )




MoAvwvuuikn Katavoun
EUkoAa BAEmou e OTL:

E(Xj)znﬂ'j Var(Xj):nyzj (1—7z'j) COV(Xi,Xj)Z—nﬂ'iﬂ'j

Oa UIToPOUCE KATIOLOC VA aVATTOPOOTNCEL TOV TTLVOLKOL
ouvOLOKU LaVONG TwV X; WG:

n(diag (77) — 7m’)



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)




[MoAvwvupuikn Katavoun

e AuTN N KATAVOMN ELVOLL TTOAU WVUULKN LLE TIOPOALETPOUC

m m
(n, L K

610U oL TBAVOTNTEG 7T, o€ KABE kel elva: Zj m.

* H epunvela autoL TOU ATTOTEAECHATOC Elvol N akoAouon:
av EXOUME k KEALA KOl O apLlOUOC TWV UTTOKELUEVWV
Oewpeltal OTL TTAPAYETOL ATIO AVEEAPTNTEC KATOLVOULEC
Poisson tOote S€0EVOVTOC OTO CUVOALKO HEYEDBOC TOU
delypatoc maipvou e OTL 0 aplOUOC TWV UTTOKELLLEVWVY
akoAouBel Tnv moAVWVU LKA Katavoun. O Tpomnog
dewypatoAnyiac Acyetoat moAvwvupkn deypatoAnyia.



Avadika Aedopeva (Binary Data)

e Avadika dedoueva MPoEPYOVTAL OO TUXALEC METABANTEC
oV Ttalipvouv SUo duvatec TIUEC: va/oxL, owoTto/Aaboc,
avtpac /yuvaika. Ac uTtoBEcoUE OTL EXOUUE p METAPBANTEC
/ EPWTAOCELC KAl N EpWTWHEVOUC. Tar Sedopeva yLo KAOe
UTTOKELEVO OTav n = 5 kat p = 9 Ba eival yia topadeypa

NG Hopdnge:

011010110 110011011 111000110 001100110
010101011



Avadika Aedopeva (Binary Data)

* Evac tpomnoc meplypadnc twv 6eSoUEVWV aUTWV £ival SLALECOU EVOCG
niivoka dedopevwy (data matrix) tov omoio, po¢ To mapov,
Lrtopou e va ovopacoupe X. Kabe ypappun avtol tou Ttivaka
TePLEXEL Tt SeSopEVA KAOE UTIOKELLEVOU KOl ATTOKAAELTOL oYM
arnavinong (response pattern). Ynapyouv cuvoAika 2° duvatad
oxAuaTa amavtnonc. Av 1o n eival oAU peyaAUTtepo tou 2P TToAAL
armo Ta oxnuata anavtnong 6a epdpavidovral oto deiyua
TEPLOOCOTEPEC A0 Lo popd. AUTO HOC ETILTPETIEL VO TIALPOUCLACOUUE
TOV Tiivaka oav €va mtivoka ouxvotntwy. O mivakoc X'X dtaotaocewv
(p x p) mepLexeL TIC €€NC TANpodopiec yia ta dedopeva:



Avadika Aedopeva (Binary Data)

i. Ta SLaywvia oTolxela Tou mivoka eivatl to abpolopa
TNC KaBe otNANC Tou mivoka X, SnAadry 0 GUVOALKOC
apPLOUOC TwV BETIKWVY AITOVTINCEWV YLO TO
UTTOKELLEVO L.

ii. To (i, j) otowxeio Tou mivaka X'X divel tov aplBuo
TWV EPWTWUEVWYV TIOU armavtnooyv BeTKA oTLg
EPWTNOELC / KO J.



Avadka Asdopeva (Binary Data)

* Eotw OTL 0 X rtivakac rmepthapBavel ta 6edopeva €L
UTTOKELMEVWYV, KAOE Eval K TWV OTOLWV ATIAVTOUV
BeTka 1 ApPVNTIKA OE TPELC EPWTNOELC. Evac TETOoLoC
rilvolkac X puimopet va elvall tng popenc:

(0 0)

H
= T e i
o




Avadika Aedopeva (Binary Data)

, , 3 2 0
* O X'X mivakag eLvat: 9 5 1

0 1 1

Qto TOV OTtoLo KataAaPaivoupe OTL oTNV TPWTN
£pWTNON amavTnoav BETKA TPLO UTIOKELMEVA, EVW
OTLC EMOEVEC SUO EPWTNCELC amavTnoav BeTika
TIEVTE KOl EVA UTIOKELPEVO avTioTolxa. AUOo
UTTOKELEVO amtavTNooV BETIKA OTIC EPWTNOELS EVOL
Kol U0, EVW EVA UTTOKELLLEVO ATIAVTINOE BETIKA OTLC
£pWTNOELC OUO Kal Tpla. TEAOC, KAVEVA UTTIOKELMEVO
dev amavinoe BeTIKA OTLC EPWTNCELC Eva Kal Tpla.



Aebopeva e NeploooTtePeC amo
Avo Katnyoplec (Polytomous Data)

* Ac UTtOBEOOULE OTL UTTAPYXOUV P EPWTNACELC / LETAPBANTEC
KO €4, Cy, -.., €, ONAWVOUV TOV 0pLOUO TV duvatwy
QAMaVTNoEWV (Katnyoplwv) yia kaBe petapfAntn. Ta
dedopeva avta ovopalovtol ToOAVWVU LKA dedopeva. Evac
TPOTIOC avamapaotaong Twv 6ESOUEVWV AUTWV ELlval OTIWC
oTnv neplntwon tTwv duadikwyv dedopevwy e tn BonbeLa
aplOpwv Tou avarmapLlotouv KAaBe katnyoplo. AUCTUXWC
OUWC pLa TETolo avarmapaotocn 6 Ba €56ve kapLa

epunveila otov rivaka X'X. MpoTtluotepn €lval n mapokaTw
avarmapaotaon.



Aebopeva e NeploooTtePeC amo
Avo Katnyoplec (Polytomous Data)

* Eotw €va dtavuopa aro duadlkec petaBAntec nou
va uTtoONAWVEL TtoLa amavtnon (Kkotnyoplo) xel
eTiAEEeL 0 kKA Oe epwTwpevog, .x. i' = (0,0,1,0,0)
OELYVEL OTL O EPWTWHEVOC EXEL ETULAEEEL TNV
aravtnon (katnyopia) 3 ywa tnv Epwtnon
(netaBAnTn) i. H didiotaon tou mivako X edw eival

1=1



Aedopeva pe Meploocotepec amo
Avo Katnyoplec (Polytomous Data)

Ac uTtoB€0OUE OTL TTEVTE UTIOKELMEVA ATAVTOUV o€ U0
EPWTNOELC EK TWV OTIOLWV N TIPWTN €XEL SUO SUVATEC
amavtnoeLlg (katnyoplec) ko n devtepn tpelc. Ta dedopeva
r.X. €lvat:

21 21 12 21 13

Tote o mivakac X elval Evac ivaKog UE TIEVIE YPOUUEC
(aplOOC UTTOKELMEVWV) KL TIEVTE OTNAEC EK TWV OTIOLWV OL
SU0 MPWTEC avtlotoLyoLV oTic SUOo SUVATEC ATIAVTINOELC TNG
MPWTNC EPWTNONC EVW OL TPELC TEAEUTALEC OTLC TPELC
duvatec amavinoelc tng SeUTEPNC EpWTNONC.



Aedopeva e NeploootePeC amo
Avo Katnyoptiec (Polytomous Data)

0 11 0 0
0 111 0 ©
X=|1 00 1 0
0 111 0 ©
1 00 0 1,

* [Napatnpelote OTL O TIivakac X UIMopEL va
avarapaoctaBel wg X = (X,,X,) omou o mivakag X,
glval dlaotaong 5x2 kat o Tivakag X, ival
dtaotaonc 5 x 3. O mivakag X'X divetol amo



Aedopeva e NeploooTtePeC amo
Avo Katnyoptec (Polytomous Data)

2 0/0 1 1
! [} 03300
[xlxl ><l>(2}03300
X, X X% ) 11 0lo 1 0
1 0/0 0 1

MNopatnpelote OTL OL TTVOKEG KOl £XOUV TNV Lo eppnveilal OTIwC Kot
otnv nepimtwon twv duadikwyv dedopevwy. AnAadn, Thv MPpwTN
aTAvVTNOoN TNG EPWTINONCG Eva TNV emeAeéav SUO UTTOKELUEVA EVW TN
delTEPN AMTAVTNON TNE EPWTNONG Eva TNV EMEAEEQV TPlal UTTOKELLLEVAL.
Me tov 1OLo TpOTo dalveTal TWCE TPLA UTIOKELLEVA ETTEAEEQY TNV
MPWTN amavinon tng SeVTEPNC EPWTNONC EVW OTTO EVAL UTIOKELLLEVO
emeAeéav TIC amavinoelg Suo



Aebopeva e NeploooTtePEC Ao
Avo Katnyoplec (Polytomous Data)

e Ko Tpla Ttng SevTEPNC EpWTNONC avtiotoya. O mivakag £XEL
WOLaitepo evdladepov kat divetal otov Mivoka

X;

, , , YUvolo
Amavrt. 1 Amavr. 2 Amnavt. 3

Anavrt. 1 0 1 1 2

Amavrt. 2 3 0 0 3

YUvolo 3 1 1 5

e O Mivakacg 1 sivatl OTwc KoL oL TP ATIAVW TILVOKEC EVOLG
TILVOLKOLG OUXVOTNTWV Kol OELXVEL TOV apLlOUO TWV
UTTOKELLEVWVY TTOU ETILAEYOUV LA ATIAVTNON QIO TNV TPWTN
£pWTNON KoL (Lo amavtnon amno tn deutepn epwtnon. To
otowxeio (2,1) yia mapadetypa pog OeixveL otL tpla
UTtOKELpEVa eteAeEav TNV amavinon SU0 KAl TNV omovtnon
EVOL OTLC EPWTNOELC €va Kol SUO avTLoTOLYO.



Aedopeva pe Meploocotepec amo
Avo Katnyoplec (Polytomous Data)

e TETOLOL MLVOKEC AVOTTOPLOTOUV TN OXECN METAEL TWV
SV0 EPWTNOEWV HLOC KOL EQV UTIAPXEL E€APTNON
HeToel Twv dVo petaPAntwy Bo oVOEVOUE
LEYOAUTEPO APLOUO UTIOKELUEVWV VAl ETILAEYEL
OUVKEKPLUEVO CUVOUOOMO ATIAVTINCEWV oo TLg SU0o
epwtnoeLc. MNMivakec autou Tou TUMOoU Elval
LOLaitepou evdladEpovtoc Kol e€etalovtol oTn
OUVEYXELQL.



