XToTIOTINY,



OpICHOC

2TATIOTIKN €ival TO OUVOAO TwWV HEBOOWYV KOl
Oewpiwv TToU e@apuolovTal O ApIBUNTIKA
OeOOUEVA TTPOKEINEVOU VA ANPBEi KaTtTola
ATTOPAON 0 ouvONKec aBeRaIOTNTAC.




BaolikEg Evvoleg

0 H peAéTn evoc mAnBuopou cival cuvBwc SUOKOAN 1)
aduvarn.

O TIC TTEPIOOOTEPEC POPEC avVTi TOU TTANBUOUOU eceTaleTal
Eva ogiyua.

0 H emAoyn dgiyyartog Ye pia opiopEvn pEBodO ovopadleTal
osiyuaroAnyia.



O Na tnv e¢éTaon evocg deiypatog | TTANBuopou
XpnoigoTTolouvTal apréunrika dsdouéva 1a oTToid
ovopadlovTal Kal yeTaBAntéc.

O O1 yeTaBANTEC QUTEC PTTOPEI Va gival:

TTOOOTIKEC 1) TTOIOTIKEC

OUVEXEIC I OIAKPITEC

METPNOIUEC | TTPOOCEYYIOEIC.



0 OAec o1 Bewpieg kal pEBODOI TTOU XPNOCIJOTTOIOUVTAI VIO
dlEpEUVOOUV £va deiyua N Eva TTANBUoOG atToTeEAOUV
TNV MNeprypa@ikn Zrariorikn

0 OAec o1 Bewpiec kKal yEBoDOI TTOU XPNOIUOTTOIOUVTAI VIA
Va £€AYOUV CUUTTEPACUATA YIa TOV TTANBUO PO ue Bdon
TO OTOIXEIa EVOC dEiyuaTOC ATTOTEAOUV TNV ETraywyikn
2TATIOTIKN

Emaywyikn Zrariorikn:
Exkriunon mapauérpwyv mAnbuouou
‘EAgyxoc¢ urroBséoswyv



0 H ecaywyn OCUPTTEPATHATWY YIa TOV TTANBUCUO PTTOPEI
VO apOpPA XapakTnpIoTIKA HETABANTWY N AITIWOEIC
OXEOEIC

0 Xprion ocupTtTEPACUATWY

lpoBAsweic
Anwn amopaocswv



E@apUOYEGC OTO OIKOVOUIKA

H 2TaTIOTIKA £XEI KUPIWC EQApUOYN O€ EKEivN TNV
KATAYOpPIia PAIVOUEVWYV TTOU OEV EAEyYOVTAl TTANPWS
aT1TO TOV £pEUVNTN. EKEI ONAQON TTOU UTTAPXEI KATTOIOC
BaBuoc aBeBaiornrac.

Ta oIKOVOUIKA pAIVOPEVA AVIIKOUV OTNV KATNYyopia auTH.

2.UvNOWC TO PAIVOUEVO TTOU MEAETATAI £XEI CUMBEI Kal
gival aduvarTo va eTTavaAn@oei.

Ta oTATIOTIKA OTOIXEIQ TTOU XPNOINOTTOIOUVTAlI OUVNOWC
EXOUV TNV Hop®n

XPOVOAOYIKWV OEIPWV

AlaoTpwuarikwyv O0gO0UEVWV

Auvauikwy S1a0TPWUATIKWY OEOOUEVWYV



MNapadeiypara:

METPNON OIKOVOUIKNC dpaoTnPIOTNTAC (OEIKTEC)

[TOCOTIKOG TTPOCOIOPICUOC OXETEWV OIKOVOUIKWYV
ueTaBAnTwy (ocuvaprtnoeic {NTnong, TTPOCPOPAC,
KOOTOUG K.A.TT.)

AvaAuon OlaXPOoVIKWYV OIOKUMAVOEWV

‘Epeuva ayopadg



Tuyaieg HETABANTES KA
KOTOVOMES TTIOAVOTNTOG

Tuxaia peraBAnTn
H petaBAnNTA TNC otToiacg o1 TINEC kaBopilovTal Tuxaia.

2.€ KAOE TIuN TNC TUXAiag METABANTAC AVTIOTOIXE KOl
uia mléavornra, n moavoTnTa N HETABANTH va TTAPEI
TNV OUYKEKPIMEVN TIUN.

I M
(X;) Kal TWV d

TNV Karavoun meavornrag TNG TUXAIOC pe O(B)\r]Tr]g.

flX;)=0
f (Xl.):P(X =X l.) Baoikéc 1610TnNTEC < £ f()X,-)= |



MNMapadesiyua 1 :
200 J1apOopPETIKA €I000NMATA KAl UXVOTNTA ENPAVIONG

Eurreipikn Karavoun

[MIBavoTnNTa = ZXETIKA ZUXVOTNTA




MNMapadsiyua 2 : Zuvolikég aplOuog «MpapudTwyy o€ 2 piYelg
EVOC VOUIoMOTOG.

Agiypatikog xwpoc S={(I,IN), (K,IN), (I K), (K,K)}

2uvapTtnon moavoTnTag K ouvapTnon
aOpPOICTIKAG KATAVOMNG
f(0)=1/4
f(1)=1/4+1/4=1/2 —

f(2)=1/4




O H f(X,) ovouddletal ouvaprnon meéavornrag ) cuvaprnon
TTUKVOTNTAC.

O H F(X;) ovopaletal ouvaprnon abpoioTiKNS Karavoung

0 2TnV TTEPITTTWON oUVEXOUCS UETABANTAC N TIBAvVOTNTA UIOC
OUYKEKPIMEVNC TIMNG €ival ion UE TO UNOEV.

[1a TOV AOYyO auTO XpnolJoTrolgital n TlavoTnTa d1aoTHMATOC



J(X)

F(X,)=P~oo< X < X,)=[ " f(x)ix



Aeopeupevn ouvapTnon moavoTnTag

H ovopadleTal OeopEUPEVN ouvapTnon TTlavoTnTac TN X
Kal Jag divel Tnv mlavotnta o1 N X Ba Tapel TNV Tiurn x 0£d0UEVOU
OTI N Y TTaipVvel TV TIUN y.

H €vvola TG 0EOPEUMEVNG ouvAPTNONG TTIBAvOTNTAC MTTOPEI va
ETTEKTAOEI KAl O€ TTEPIOCOTEPEC ATTO MIA WETAPBANTEC:



XapOKTNPIOTIKA KOATOVONWYV
meavoTnTag

MaO@nuarikn EAmida Tuxaiag JeTaBANTAG
E(x)=2 X,/(x)

N E(X)= [ X.f(X,)dX &rav n uetaPAnTr eivar GUVEXHC

Ovopaddletal Kal TPpOTOOKWMEVN TINN

E(X)=u



H paBnuarikn eATTida dgv gival TTapd 0 OTAOUIKOC HECOC OTaAV
WG OUVTEAEOTEC OTABUIONG XPNOIUOTIOIOUVTAI Ol AVTIOTOIXEC
moavoTnTec.

[Mapadeiypara:

‘EoTw o1 n petaBAnTA X €ival o apiOUOC TTou eugavideTal oTnv
oyn evog dapiou. H yaBnuarikn eATTida Tn¢ X €ivai:



O@ewpPNUATA VIO TAV JOONUATIKA EATTIOQ:

» Qewpnua 1:

Av c gival yia otaBepd TOTE: Q)
b)

» Qewpnua 2:

AnAadn, n TTpoodoKWMEVN TIWA TOUu aBpoiopaTtog K
OUVOPTACEWV Eival ion JE TO ABpOIoHA TWV TTPOCOOKWUEVWV
TINWV TWV CUVAPTACEWV.



Aiakguavon tuxaiac uetaBAnNTAC (cuuBoAileTal Kal w¢ a2)

Var(X)=E(X -E(X)) A av p eival o uéoog ToTE:
o’ =E(X*)- 1
ATTO0EICN:

Tumikn ATTokAIion



2UVETTEIEC TWV Oswpnuarwv 1 kai 2

E(aX +b)

VarlaX +b) = E
=F

= E(aX —aE( X))

2
—d

= E(aX )+Eb = aE(X )+ b

(aX +b)— E(aX +b))

(aX +b—aE(X)-b)
"=d?E(X-E(X))
Var( X)



H €vvoia TnG 2Zuvoiakuuavong

H ouvdiakuuavon oy, N Cov(X,Y) gival uétpo rou fabuou
OUOXETIOEWC OUO ustaBAntwy X kai Y.
Cov(XY)=E(X -E(X)\Y-E(Y))
E(XY-YE(X)-XE(Y)+E(X)E(Y))
E(XY)-E(X)E(Y)

Av X kal Y aveéaprnrec Tuxaiec peTaBANTEC
E(XY)=E(X)E(Y) = Cov(XY)=0

To avTioTpo@o 0tV IoxUEl yiaTi Cov(XY)=0 onuaivel OTI OgV
UTTAPXEI YPAMMIKN) OXEON VW aveéapTnoia onuaivel Ot dgv
UTTAPXEI KAMia oxEon.

Cov(XY)=0yy



[la TNV yETPNON TOU BABPOU CUOXETIOEWC dUO WETARANTWYV
XPNOIJOTIoIoUUAl TOV OUVTEAEOTH CUCOXETIONG P.

O ouvTeAEOTAC OUOXETIONG €ival KaBapOg apIBuoC
(avegApTNTOC ATTO JOVADEC METPNONG) KAl ETTOPNEVWC ETTITPETTE
OUYKPIOEIC TOU BaBuou ouoxETIoNS avapeoa o€ OIAPOPEC
UETABANTEC.

[Maipvel TINEC:

0=0, oI yeTaBAnTEC O cuoxeTidovTal

0=1, TEAEIO BETIKN oUOXETION

= -1, TEAEIO APVNTIKN CUOXETION



H Kavovikn KaTtavoun

2TIC TTEPIOCOTEPEC TTEPITITWOEIC N KATAVOMN TTIBavOTNTOC
OEV €ival YyVWaTH).

[10 TOV AOYO AUTO KATAPEUYOUUE OE UTTOBEOEIC.

Mia a1To TIC TTEPICCOTEPO DNUOPIAEIC UTTOBETEIC €ival OTI N
TUXaia JeTaBANTA TTou eceTaleTal akoAouBei Tnv Kavovikn
Karavoun.

Av uia Tuxaia yetaBAnT pe pEoO u Kal dlakUuuavon o2
OKOAOUBEI TNV KavoVIKr) katavour, OnAadn X~N(u,c6?), 10TE

(Xi_ﬂ)z

20° _00< X< 00

|
f(Xi):Gme




JX,)

068

- ~095 |

_~099_

,u-3& ﬂ-26 [l-O' U ﬂ+b' ;H-Za ;,u+30'



Av X~N@u,06?), kol |7 =—

0T Z~N(0,1) Tumomoinuévn Kavoviki Karavour

2. UVETTAYETAI OTI
X. — — —
P(Xiga):P( Rap ﬂj:P(ZiSa ”j
o o o
-

Y1roAoyileTal a1rd TOUG TTiVAKEG




P(X,Su)=P(X,2pu)=0.5
P(u<sX<X,)=P(-X,<X<u)
=0.5-P(X>X,)
=0.5-P(X <-X,)




lNapadsiyua 1:

av X~ Nu=8,0>=16)

* Na utroloyioTei P(X <5)

—u 5 58
P(XSS):P(X H 2 “j =P(Z£Tj
O O

=P(Z<-0.75)=P(Z20.75)=0.5-P(0< Z<0.75) =

* Na uttodoyloTei  P(8< X <14)

— _ _ 8—38 14 -8
O O O

=P(0<Z<1,5)=43,32%




lNapadsiyua 2:

av X ~N(u=250"=16)
* Na uttoAoyioTei P(X <30)

P(X£3O):P£X_ﬂ£ 30_”j =P(Z£ 30;25 =1,25j
O O

* Na uttodoyioTei  P(X <20)

P(X £20) =p(X‘“ < zo‘ﬂj:p(z L :_1,zsj - 0,5-0,3044 =10,56%
O O

 Na utroloyioTei P(20 < X <30)
P(20< X <30)



H katavopn y’
H katavoun

H katavoun ¢, (Student)



H ioropia miow amrd 1o ovoua Student:

O William Sealy Gosset epyalotav otnv €taipeia (uboTtroigiag Tou
Arthur Guinness & Son o1o AouAivo.

‘Evac aAAoc¢ epeuvntic otnv (uBoTTolcia gixe ONUOOIEUTEl Eva
ApOPO TO OTTOIO TTEPIEIXE MUOTIKA TNG ETAIPIAC.

[10 TNV ATTOTPOTTN TNC KOIVOTTOINONG TTEPAITEPW TTANPOPOPIWY
N €TAIPIA EIXE ATTAYOPEUCEI TNV ONUOCIEUCN OTTOIOUDNTIOTE
apbpou atrd uTTaAANAOUC TNC.

‘E101 0 Gosset £TTpeTTe va epeupel Eva weudwvupo (Student)
VIO va PNV YivEl avTIANTITOG.

To ETMIOTNPOVIKO TOU ETTITEUYHA EUEIVE YWVWOTO wW¢ “Student's t-
distribution”.

AANIWC ptropei va 1o Acyaue “Gosset's t-distribution”.



Katavoun 0sIyMAaTOANWIOG

Av X Tuxaia petapAnT pe E(X)=u kal Var(x)=c6?, TO00 TO
1 600 Kal TO ¢? (TTapAPETPOI Tou TTANBUoOU) gival
orabspoi apibuoi.

B Z Y Tuxaiec peraBAntéc
AvTiBeTO X = , l [1aTi o€ dl1APOPETIKA
- Ociyuarta Ta
2 —
SZZZ(XZ_X) XS2
n-1 ival 1apopETIKA

[0 TRV £Caywyn CUUTTEPACUATWY OXETIKA PE TOV
TTANBUO O TTPETTEI VA YVWPIOUUE TA XAPAKTNPIOTIKA TNC
Karavouncg osiyuaroAnyiac.

TI katavouny akoAoubBei; — lNoioc¢ gival o yéoocg; — MNola gival n dlakuuavon;



Agiyya a1ro Kavoviko TTAnBuocpuo

Av X}, X,, ... X, TuXaio Ogiypa ato Kavoviko TANBuouo
uE HECO u Kal dlakupavon o2

To1E X ~ N(u, G—Zj = XNN(/J»U%)

gmmiong Z ~ N(0, 1)  6mou Z, =

2Uupwva ue To Kevrpiko Opiako Oswpnua Ta TTAPATTAVW
IOXUOUV aKOUN Kal 0tav 0 TTANBUOUOC eV gival KAVOVIKOC
OPKEei To Ogiypa gival peyalo.



lNapadsiyua 1:

‘EoTw TTANBUOUOC X ~ N(,u =20,0°% = 144)

» Orav n=36 X~ Ntzo,l;':j = X ~N(204)

» Otav n=064 )‘(NN(zo,lgfj = X ~N(20, 2,25)

Otav 10 YEYEBOC TOU deiypaToC aucavel n dilakupavon
TNC KATAVOMNG TOU JECOU TEIVEI OTO UNOEV.



[lapadeiyua 2:

‘EoTw TTANBUOPOG X ~ N(20,144)

ATIO TOV OTTOIO ETTIAEYETAI TUXAIO DEiypa 7 =36

Znteital P(18 X 324) B
P(18< X <24) = P[IS_“ <M 24_“}

(18 u_X-p _24- ﬂ) P[1820<Xy<2420]

/i ol o/

= P(-1<Z<2)=P(-1<Z<0)+P(0<Z<2)



A2KHZEIZ

Aoknon 1. Eotw o mAnBuopoc {2,4,6,8}

a) va BpeBouv o yéoog Kai n diakupavon Tou TTANBuouou

B) va ypagouv O0Aa ta duvartd Tuxaia dciyuara heyeBoug v=3 Xwpic
eTTava@opd

V) va BpeBei n katavoun deiyhaToAnWiag Tou HEOOU KAl TNG
dlakupavong

O) va €TTaAnNBeubouV oI OXEOEIC KQl

Auon:

Q)

B)



Y) Méool

AIOKUJAVOEIC

A2KHZEIZ

4,0 Y, 2,66 Y,
4,66 7 6,222 Y,
5,333 7

Va




A2KHZEIZ

O) va eTaAnBeuBoUv ol OXEOEIC KQl

AnAadn, KQl



A2KHZEIZ

Aoknon 2. H tuxaia petaBAnTA X KATAVEUETAI KAVOVIKA JE NECO
u=3 kai dlakupavon 0%=9. MNoia n mlavoTnTa P(-2<X<3,5);

Auon:



2TATIOTIKN €TTAYWYN: EKTIUNON

Ac¢ Bewpnooupue pia Tuxaia yetaBAntn X, n otroia xapakrnpiletal
QTTO MIa TTaPAPETPO O (T1.X. MEOOC, dlakupavon KTA). lNa va
EKTIUNOOUUE TNV O TTPETTEI VA DIGAECOUPE MIO oUVAPTNON TWV
TTAPATNPNOEWY TOU OEIYUATOC.

Exniuntng O 1UTOC (OUVApPTNON) pe BAon Tov oTToIo

uttoAoyideTal N EKTiKNON TNG TTAPANETPOU TOU
TTANBuUoPOoU:

Ektiunon  H apiBunTiKA TINA  TTOU TTAiPVEl
0 EKTIUNTNG VIO OEDOUEVO DEIYUA

O1 eKTINNTEC €ival TUXAIEC METABANTEC APOU €ival CUVAPTNOEIC TWV
TTAPATNPNOEWY TOU OEIYMATOC TTOU Eival TUXAIEC METAPBANTEC.
O1 ekTINNOEIC dIa@EPOUY ATTO OEiyUa O€ DEiyua.



2TATIOTIKN €TTAYWYN: EKTIUNON

‘Evag ekTiyntnNG  0gv PTTOPEI va divel TTAVTOTE TV aAnBivi TIuN
TNG TTAPAPETPOU TOU TTANBUCUOU.

Ta Baoika XapakTnNPIOTIKA €VOC EKTIUNTA, , MIAC TTAPAPETPOU TOU
TTAnBuopou, |, €ivai:

2(paAua delypatoAnyiac
2 PAANA pEPOANWIAC
Alakupavon
MEOOC TOU TETPAYWVOU TOU OPAAUATOC

loxUel OTI:

(Méoocg TeTpaywvou o@aApatoc) = (AlakUuavon) + (ZAaAua yepoAnwiac)?



ETOuPNTEC I0I0TNTEC EKTIMNTWYV

OI EKTIUNTEC TTOU UTTOPOUV VA XPNnaoipgoTToinBouyv yia gia
AYyvVwWOoTN TTAPAUETPO TOU TTANBUCOU gival ATTEIPOI.

Xpeialdovtal AoITTov KpItnpla €TTIAOYNC.

Ta kpitipia tTiAoyn¢ BaaiovTal oTIC €TTIOUPNTEC 1I010TNTEC TWV
EKTINNTWV.

O1 emBUUNTEC I1IDIOTNTEC TWV EKTIUNTWY ATTOTEAOUV TA KPITAPIA UE
Baon 1a otToia ETTIAEYOUUE EKTIUNTEC TTOU UTTOAOYiI{ovTal UE
OIAPOPETIKEC NEBODOUC.

OpIouEVEC OTTO AUTEC TIC IDIOTNTEC £XOUV EQAPUOYN O€ HIKPA
OciyMaTa EVW AAAEC O€ pJeyaAa Ogiypara.



AugpoAnyia
To 6 aTmoTeAEi QUEPOANTTITN
ekTiunon Tou € av

A

E(6)=0

H auepoAnyia amo yovn tnG O€V €ival APKETN YIATI:

Q) MTTOPEI VO UTTAPXOUV TTEPICOOTEPOI ATTO £VAC AUEPOANTTTOI
EKTINNTEC KAl

B) dev yacg Aéel Titrota yia TRV dIACTTOPA TG KATAVOUNG TOU

EKTIMNTH.



AtroreAsouarikornra

MeraéU dUO QuUEPOANTITWYVY EKTIUNCEWV UIAC

ITapauéTPOU ToU TTAnGuouoU

ATTOTEAECUQTIKOTEPN Eival AUTN TTOU EXEI THV

UIKPOTEON dlaKUuavaon
H €TTIAOYN TOU QTTOTEAECUATIKOU EKTIUNTH, TTOU €ival YVWOTOC WG
QApIOTOC AQUELOANTITOC EKTIUNTNC, Eival DUOKOAN, VIOTI TTPOUTTOBOETE!
TNV OUYKPION METOCU TTOAAWYV (ATTEIPWYV) EKTIMNTWV.
[ auTo TTEPIOPICOUME TNV OUYKPION METAEU TOU OUVOAOU TWV
QMEPOANTITWY EKTIUNTWYV TTOU EIVAI YOAUUIKEC EKTIUNOEIC TWV
TTAPATNPNOCEWY TOU OEIYUATOC.

AUTOC O EKTINNTNC OVOUACETAI ApIOTOC YPAUMIKOC AUELOANTITOC
ekTiuntn¢ (BLUE)



‘Evac eKTIUNTAC  €ival apIoTOC YPAUUIKOC AUELOANTITOC EKTIUNTNC
av:

I.  €ival YPAUUIK ouvapTnon™ TwWV TTapaTNPNOEWY TOU OEiYUATOC
li.  €ival auePOANTITOC

. , OTTOU  OTTOI00ONTTOTE AAAOC YPAUMIKOC
QAMEPOANTITOC EKTIMNTNC

* 2nueiwon: Me Tov 6po YPAUUIK) OUVAPTNON EVVOOUUE PIO ouvapTNON
NG HOPPNG



2UVETTEIA
Mia eKTIUANTPIA Eival CUVETTNC AV N KATAVOMI TNG TEIVEI VO
OUYKEVTPWOEI OTNV TTPAYUATIKN TIUA TOU TTANBUCOPOU KaBw¢ TO
LMEYEDOC TOU DEiyNaTOC TEIVEI OTO ATTEIPO.

P lim0=0

[0 va JIATTIOTWOOUME AV £VOC EKTIUNTAC €ival OUVETTAG £€ETACOUE
TNV dlaKUPavon Kal To O@AApa pepoAnyiacg, otav 1o hEyeBOG Tou n
TEiVEI OTO ATTEIPO.

Av Kal Ta OUO PeEYEDBN PIKpaivouyv Kal TEAIKA pndevidovtal TOTE O
EKTIMNTNC €ival CUVETTNC.

AV N KOTOVOWN EVOG EKTIUNTI CUYKEVTPWVETAI O€ £€va onuEio, €0Tw 0%, otav n
TEIVEI OTO ATTEIPO, TO ONMEiIo B* AéyeTal OpIo TTIBAVOTNTAG KAl YPAPETAL:

P limf=0*



Eidaue TTpONYOUHEVWC OTI:
(MEoog TeTpaywvou oaApaToc) = (Alakupavon) + (2aAua
MepoAnyiag)?

ETTopEVWC, O EKTIUNTAG  €ival OCUVETTAG AV:



‘EAgyx0C utTOBECEWY

2TATIOTIKA ETTaywyn
EKTIUNTIKA

‘EAeyxoc¢ uttoBE0ewy

AladiKaoia EAEyXOU

1. Alatuttwon TNG YNdEVIKNS KAl TNG EVAAAQKTIKNC UTTO0E0NC

H,: Mndgvikn uttoBeon
H, : EVOAAOKTIKA uTTO8E0N
Hy:u=0  H;:u=3

[ f X
apaosiyuara Hinz0  H:p>3



2. YTTOAOYIONOC TNG KATAAANANC OTATIOTIKNC
O kavovag pe Baon Tov otroio atropaaciletal av Ba

atrodexBoupe N Ba atroppiPouue TNV PNOEVIKI UTTOBEON
BaacileTal oToV UTTOAOYIOUO TNG KATAAANANG OTATIOTIKNG
(TToI0 KaTOVOWN Ba XPNOINOTIOINCOUE).
H oTamioTikr) auTr) uttoAoyileTal he Baon TIC OI0OECIPES
TTANPOPOPIEC TOU OEIYUATOC.

3. Kpitnpla atmrodoxng Kal atroppiyng
[1epioxn atrodoxnc: To ammapaiTnTo EUPOC TIMWYV TNG
OTATIOTIKAG YIO VA Yivel aTTodeKTN N H

[lepioxn ammoéppIiYns: To atTapaitnTo EUPOC TINWYV TNG
OTATIOTIKAG YIO va atmmoppipBei n H,



KpITnplo eAcyxou: ‘Evvola

Hy,: 0 =0,
H,:0<86,

‘Eva kpitfpio Ba ytropouoe va €ivai:
Eav , N Hy YIVETQI OEKTN

Eav , N Hy ammoppitrreTal utrép TNG H, OTTOU K pIa 0TaBEPA

[Mepioxn amoppipns | lepioxn atmodoxnc
H H, ammoppimrretal | H H, yiveTal 0ekTN

AEIYUATIKOC XWPOC TNC



KpITnplo eAcyxou: ‘Evvola

Hy,: 0 =0,
H,:8 6

AvaAoya Pe TO TTPONYOUMPEVO TTAPADEIYUA, Eva KPITHPIO Ba

UTTOpOUCE Va Eival:
Eav
Eav

[epioxn amméppIYng
H H, ammoppitrTeTal

, N Hy YIVETQI OEKTN

[1epioxn atrodoxnNg
H H, yiveTal OgKTN)

, N Hy atroppitrteTal utrép NG H,

H H, ammoppitrTeTal

AEIYUATIKOS XWPOC TNG



AtroteAéopaTa EAEyyou

To KpITAPIO KABWC Kal ol TTANPoPopiec atrd 10 deiyya dev
QATTOTEAOUV £yyunon OTI Ba KATAANLOUPE OTO CWOTO CUUTTEPAC Q.
KaBe £EAeyxoC UTTOPEI va 00ONYNOEl O€ Eva ATTO TA TTAPAKATW
QTTOTEAEOUATA:

1. 2woTtn amdégaon ATtTrod0xN TNG opOnNg H,
AToppiyn AavBaopevng H,,

2. A\avBaopévn atmoeacn  Amoppiyn opdng H,
2paApa TuTtrou |

.. Evoyomoinon o6wov

3. AavBaouévn amopaaon Atrodoxn AavBaouevng H,,
2pAaApa Tutrou |l

T.y. AQwwon evoyov



AtroteAéopaTa EAEyyou

H,owaoTtn |H, cwotn
H H, yiveTtai 2WOTN 2 PpAAua
OEKTN atrégaon | Tutou I
H H, 2PAANQ 2.WAOTH
QTTOPPITITETAI | TUTTOU | aATTOPACN




® Kda0Be mrpootrabeia va yeiwoouue TV TTlavotnTa Tou
2. paAuarog | guvettayetal augcnon TnG moavoTnNTAC TOU
2. paAuaToc Il kal avTioTpo@a.

AV TT.X. QTTOPPITITOUME TTAVTA TNV H, yIO VA ATTOPUYOUUE
10 2¢paAua Il 1ot N MBavotnTa Tou 2@aAuaroc | yiveral
TTOAU PEYAAN

® >uvribwc o epeuvnTAC KaBopilel TNV TTBavoTNTA
opAaAuartoc | Tnv otroia Bewpei amrodekT (1T.X. 5% ,n 1%)
H mBavornTta auTr) ovouadleTal Emimedo onuavrikoTNTac.
2TN OUVEXEIQ ETTIAEYETAI Mia OIadIKATIA ATTOPACNG TTOU
eAaxioToTtrolei TNV mMOavoTnTa Z@AaAparoc Il



‘EAEYX0OG TOU HEOOU KOVOVIKNG
KOTOVOMAG

Ymobétoupe X ~ N(u,07)

MovomAeupoc éheyxoc Lo 1= 4
(one-sided test) H,:u>

2TNV TTEPITITWAN TOU JHOVOTTAEUPOU EAEYXOU HOGC EVOIAPEPEL
ATTAWG N MIa TTAEUPA TNG KATAVOMNG 17.X. 0 HECOC unvIaio Hoog
o¢ éva kAGdo givar 1000 € 1) ueyaAurepoc



AitrAgupog é€AeyXOG Hy tp=p,
(two-sided test) H, : p#y,

2TNV TTEPITITWON TOU DITTAEUPOU EAEYXOU N TTEPIOXN
ATTOPPIYNS TTEPIAANBAVEI TIC TIMEC TTOU BpioKovTal JaKpud
aT1TO TOV APIBUNTIKO MECO, EITE QUTEC €ival HEYAAUTEPEG EiTE
UIKPOTEPEC

IT.X. O MEOOC unviaio¢ HoB6o¢ ae Eva kAado givar 1000 €



H oTaTIOTIKA TTOU UTTOAOYICETAI VIO TOV EAEYXO TOU
QpPIBUNTIKOU JECOU €ival N
X -y H oTaTioTIKA auTrl akoAOUBEi TNV
F= S/\/; KaTavoun ¢ ye n-1 Pabuouc eAeubepiac

ETIAEyoupe TO €TTiTTEd0 ONUAVTIKOTNTAG (TNV TTIBavoTnTa
o@aAuaroc ).

2UMBOAICeTal pe a. AnAad P(Xlpaiuo I)=o .y 0,05 (5%)
AuTO KaBopilel kal TNV TTEPIOXN aTTOPPIWNC.



H 1Tepioxn amoppiyng (Kpioiun TTEPIOXN) ECapTATAl ATTO TO
€i00C TOU EAEyXOU (HovOTTAEUpPOC N DITTAEUPOC)

UOVOTTAEUPOC ditrAgupoc

-1 n-1,a/2 4 n-1,a/2



To 6pIo ) Ta Opla TNG TTEPIOXNG ATTOPPIYNGS, ONAQOK N TIWN
tpra Nt 4n OIVOVTOI OTOUG TTIVOKEG TNG KOTAVOUAG
student-t.

H TIuA TNG OTATIOTIKAG ¢ TTOU UTTOAOYileTal UE BAon Ta OTOIXEIO
TOU OEiYMOATOC OUYKPIVETAI JE TA OPIA TNG TTEPIOXNC ATTOPPIYNC.

AITTAEUpOC EAeyX0C

Av |t|<t" 12 N MNOEVIKN UTTOOEDN OEV ATTOPPITITETA

MoVvOTTAEUPOC EAEVXOC

Av [t|<t”,_; , N MNOEVIKA UTTGBEDN eV ATTOPPITITETAN



lNapadesiyua 1:

@&éANoupe va eAEYEOUUE TNV UTTOBEON AV O HECOG BaBUOC
o€ £va padnua givai 6,0.

ETre1dr oev gival duvarto va pwtnOouv OAoI OI POITNTEC
ETTIAEVETAI Eva OEiIYUA ATTO TO OTTOIO TTPOEKUYAV TA
akOAouBa oToixeia: 5662847634

Me Baon 1a oToixeia auta utroAoyidovTal
—\2
_ (X, - X)
X=51 52=Z ’ =3,43 §=1,85
n—1
H. 0 M= 6 } Eivai duvaro ro deiyua ue uéoo 5.1 va mpoépxeral arro mAnbuaouo

UE uéoo 6;
H | HF 6 Eivai duvaro n diagopd va o@eiAeral uovo oTtnv OslyuaroAnyia;




Ytrohoyiloupe t__ﬂ 5,1-6,0
TNV OTATIOTIKN / [ 18//—

ATTO Toug

=—1,353

3 H H, 0ev
TTIVAKEG bo0025) 2262>1,53 QTTOPPITITETA

Apa, NAl givair duvaro 1o dgiyua ue ueoo 5,1 va mpoEpxeral armo
mTAnBuouo ue uéoo 6 kai n diapopa oQeEiAeTal uovo arnv dsiyuaroAnyia.

lNapadsiyua 2:

@ENouE va eAEYEOUUE TNV UTTOBEON AV O HECOC BaBPOC
gival 7 N MIKPOTEPOG TOU 7.

Hy:p=7  ,_1=70_ +,, =1,833<3,24

Lo, (0,05)

H :u<i 1’% H H, atroppitrTeTal




AlQOTAMATA EYTTIOTOOUVNG

[TOANEC POPEC aVTi va ATTORAETTOUME O€ EKTINNON ONUEIOU
EVOIQPEPOUAOTE OTNV EKTIMNON OIACTAMATOC.

Ta opla Tou dIACTAMATOC Eival KOl AQUTA TuxaieC METABANTEC.

MTTopoUuE va UTTOAOYIOOUUE TNV TTIBAVOTNTA PE TNV OTTOIA TO
OlIA0TNMA AUTO PTTOPEI va TTEPIAAUBAvVEl TNV aAnBIvh) TIUN JIOG
TTAPAMETPOU.

To diaoTnua autd ovopadleTal dIACTUA EUTTIOTOOUVNG.



AlQOTAMATA EYTTIOCTOOUVNG

—£POUNE OTI YIA TUXaia OEiyuaTa atTd KAVOVIKOUC TTANBuooUC ue
UECO W Kal dlaKUuavaon 02, n OTATIOTIKA OKOAOUDEI
TNV TUTTOTTOINMEVN KAVOVIKN KATAVOUN.

‘Eotw Z_, n TN TOU Z, yia TNV o1Toia n molavoTtnTa va uttepPAnBEi
gival a/2 kal (Aoyw oupueTpiag) —Z,, N TIMN Tou Z, yia TNV OTToid N
molavoTnTa va gival JIKpOTEPN N ion gival a/2.

Apa YTTOPOUME VO YPAWOUE:

o/2

-Z a/2 Z a/2



AlQOTAMATA EYTTIOCTOOUVNG

H mBavotnta dnAadn OTlI N aviooTNTa JECA OTNV TTAPEVOEDON
TepIAapBavel Tov yeEoo gival 1-a.
[Mapdadeiyuya: Eav 0=8, n=16, , Kal a=5% (otrote Z,=1,96)

Me mBavotnta 95% ol Tuxaieg petaAnTeg mmaipvouv TiEG (21,08
28,92) 1Tou TTEPIKAEIOUV TO HECO OpPO.

To diaoTnUa autd atrokaAgital dlIAoTNMA EUTTIOTOOUVNG KAl N
moavoTnTa 1-a CUVTEAECTAC N ETTITTEQO EUTTIOTOOUVNG.



AlQOTAMATA EYTTIOCTOOUVNG

Av n dlakuuavon Tou TTANBuouou gival AyvwoTn To d1IaoTNUa
gMTTIOTOOUVNG BaagileTal GTr]V KaTtavoun t.

— = S
X - nla/2\/_£/u<X+tn—l,a/2—n
[1.X. yia , =9, S= 5Koua 5%:
43 - 8(0025)\/_Sﬂ<43+t8(0025)\/_
5 5
43 -2,306—=< u<43+2,306—
J9 J9

39,06 < u < 46,94

AnNAadr, yE OUVTEAEOTN euTTIOTOOUVNG 95% 0 NECOC KUMAIVETAI
(39,06 , 46,94).



Eival Trpogaveg o1l KABe uttoBeon yia 1o 4 yéoa oTo dlACTNUA

— %k S %k
)(—_-tn—La/Z:JC;-

OEV ATTOPPITITETAN

<p, <X+t

S
n—La/z:Jc;

lNapadsiyua:

ZNnTeiTal To d1A0TNUA JECO OTO OTTOIO BPIOKETAI O
TTPAYMOATIKOC NECOC BaBuOC Tou TTANBUCPOU TOU
uadniuaTocg ye mBavotnTa 95%

X=51,85=L85, n=10



3,776 < 1 < 6,423

Av emmIAEcoupe 0=0.01 3,19< u<7,0



AATEBPA MHTPQN



Baoikoi opiouoi

MnTtpa dilaotacewv MxN egival yia opBoywvia Katatagn apiOuwy
o M ypapuég kal N oTnAeg

MnTtpec dlaotacewv Mx1 r} 1xM ovouadlovTal dlavuoua oTAANG Kal
YPOAMMAC avTioTOIXA.

Av M=N n untpa ovouadletail rerpaywvikn. Mia TETpaywvikn untpa
UE OAA TA OTOIXEIA iIOQ PJE UNOEV EKTOC ATTO TNV KUPIA OIAYWVIO
ovouaderal olaywvia PNTpPA.



Baoikoi opiopoi

Mia diaywvia pNTpa JE OAQ Ta OTOIXEIO OTNV KUPIA OIAYWVIO i0a JE
TNV Jovada ovopadleTal povadiaia



Baoikoi opiopoi
[evIKQ av ONWG N A AEyeTal Tauroduvaun.

Avaotpogpn yNTPA €ival N JATPA TTOU TTPOKUTTTEI OTAV Ol YPAUMEC
TTApPOUV TNV BEonN Twv oTNAWYV Kal 01 OTAAEC TNV BEon Twv
YPOUMWV.

Av n A éxel diaoatdoeic MxN, 161e N A’ £xe1 diaoTdoeic NxM.

loyUouv Ta TTAPAKATW:

Av A’=A n YATPO AEYETAI CUUUETPIKA.



Baoikoi opiopoi

O Babuoc¢ wa untpac A opiletal we n 1aen (A o1 dIACTACEIC) TNG
MEYOAUTEPNC 0PICOUCAC TTOU PTTOPEI VO TTPOKUWEI ATTO TNV A TTOU
gival OIAPOPETIKN ATTO TO MNOEV.

Edv n opidouca piag TeTpaywviknG untTpac A €ival ion Je 10
uNOEV AfyeTal 101alouoca aAAIWG AeyeTal un-1dialouoa.

H avTioTpo@n pia TeTpaywvikA¢ uATeac A cuuBoAiletar ye A1 kai
gival avTioTpo@n av Kal yoévov av:

loxUouv o1 £¢Nn¢ I0I0TNTEC:



AUON CUCTNUATWY YPOUMIKWY ECICWOEWYV
‘EOTW TO YPAUMIKO cUCTNMA:

To OTT0IO UTTOPEI VA YE TNV HOPOPIN MNTPWYV VA CavaypPaPEi:

A AX=C



AUON CUCTNUATWY YPOUMIKWY ECICWOEWYV
MEBodo¢ Cramer:

H AUon TnG ayvwoTng X; Oivetal atro TNV axeon:
Otrou A=|A|

Kai A; n opiouca TToU TTPOKUTITEI OV AVTIKATOOTAGOUME TNV |
oTAN ToUu TTivaka A pe 10 diavuopa oTthAn C.



