To iKhaaaniso [pamme JVodenya
Al Iladdodpipon



O poAoc Tnc OikovopeTpiac

Oikovopikn Ocwpia
AiatOTTwon Tne aimwdouc oxéong HeTaly
TWV OIKOVOHIKWY HETAPANTWYV

Mapddeiypa: O = f(PA, I,PBJ

Mia Bewpia dev pmopei OPWCE va oTaBOcei Xwpic euteIpIikd EAgyxo.
O1 oikovouIKEG Oewpieg R TTpoTATEIC TIPETTEI va eAEyXOVTAl KAl vd
aioAoyouvTal pe Pdon Ta TTpaypaTikd dedopéva TG OIKOVOHIKAC
Cwng.




OikovoyeTpia

(a) KaBop1opo¢ oUYKEKPIHEVWY TIHWY Yid TIC TTAPAHETPOUC
TWV ouvdpTAoewy He Pdon Ta oToixeia evog O€iypuaTog

(exTiunTIKA)
Os =B, +pBI+pI + B.P' +BP°

(24) (2.4) (0.12) (-1.6) (0.8)

(p) AiatUTwon oupTteEpaoUdTWY YId TIG TIUEG TWV
mapapgéTpwy otov TAnBuouo (orariorirt emaywyh)

TTapadeiyua:

Mapddeiypa: H,: f, =0

(v) TTpoPpAéweic Twy HEAAOVTIKWY TIHWY TWV OIKOVOUIKWY
geTapAnTwy



Aiadikacia TnC o1KOVOUETPIKAC avaAuong

A) E€eidikeuon Tou umodeiyparog

KaBopiopoc Twyv peTapAnTwy mou Ba mepiAngOouv, diaxwpiopoc
oc evdoyeveic/e€wyeveic, HaOnuaTikh diaTUuTTWOn.

H oikovopikn Ocwpia pmopei va umodei el Toie¢ peTaPAnTEC cival
ONUAVTIKEC N iowC OXETIKEC aAAd dev kaBopilel Thv HABNUATIKA
Hop@h TToU ouvdéel TIC HeTaPANTEC.

2. UVRBwC¢ n emiAoyh TG HABNUATIKAC HOPPAC TG ouUVAPTNOIAKAC
oxX£0EWC €ival ouvOudopoC TwV TTANPOPOopPIWY AdTTO TNV OIKOVOUIKA
Ocwpia kai Ta Tpaypartikd dedopéva.

B) EkTignon Tou umodeiypHarog

Epappoyh Twv KatdAAnAwy o1KOVOHETPIKWY HEOOOWY Yia Thv
EKTIHNON TWV TTAPAUETPWY TOU UTTOOEiYHATOC.



Aiadikacia TnC o1KOVOUETPIKAC avaAuong

O1 oTaTIOTIKEC TTAPATNPACEIC TTOU HTTOPOUV va XphaoipoTtoin@ouv
Yid ThV EKTiHNON €ivai.

XpovohovyikéC acipéc (Time series data): Aiaxpovikéc
TTApATNPNCEIC YId HId OEIpd ETWYV, HNVWYV KTA yid Hid OIKOVOUIKA
povadd.

AiaoTpwparikd otoixeia (cross-sectional data): TTapatnpnosic
yia €évav dpiOuo 0IKOVOHIKWY HovAdwV Yid Hid XPOVIKA GTIVHA.

Auvapikd diaoTpwparikd otoixeia (panel data): Aiaxpovikég
TTAPATNPNCEIC YId HIA O€Ipd OIKOVOHIKWY HOVAOWNV.

) ‘EAeyxoc Tou umodeiypartog

ACloAoynon Kai €AeyXoC TWV ATTOTEAETUATWY TNC EKTIHACEWC.
Empepaiwveral | aggiopnteiTal n oiIkovopikin Bswpia;



AvaAuon TlaAivépounoncg

2. TaTioTIKA H€EB0d0C¢ TTou TtpooTtadei va eppnveloel Kai
vd TTOOOTIKOTTOINOEI TIC HETAPOAEC Hiag HeTAaPANTAC
(eaprnuévn) oc oxéon pe TIC peTaPoAéc dAAwy
vetapAntwy (aveédornrec).

O epeuvnThC pe paon Tnv Bewpia kai
TRV EUTTEIPIA ETTIAEYEL:

*Tnv e€apTnuévn peTapAnTh

, , H AvaAuvon
T A
IC aveldpTnNTEC HETAPANTEC TMTaAvBpspnonc
- Thv Hop@h ThG ouvdapThong umtoAoyiCel (ekTipd) Ta B
, S X
Mapddeyua: Y=L4+LX +BX, +X;° + 5, log—

3
5

X.



TTaAivopounon

AnAn
Mia aveldapTnTn peTapAnTn Fpappikh b

L OTIC
TToAAaTAN Mn [pappikn | TapapeTpoug

AUo A TTep100dTEPEC
aveldpTnTeC HETAPANTEC

TTapadeiyuara:
ATAR Tpappikn Y=8+B8X Y=8+BX
ATAA pn Tpappikh Y =f3 + X*
TToAAaTAn T pappikn Y=4+pX +[8X, +LX,
Y=f+AInX +B.X,+A(X, /X,
TToAAaTAR Tpappikh Y = ,6{))(1@)(52)(53




TTpoodI0pIOTIKEC KAl ZTOXAOTIKEC ZXEOCEIC

TTpoogdiopIOTIKEC
2 € KAB¢e TIuR TR X avTiaToixei pia Tign tng Y m.x. Y=a+pX

C=a+BY, oe kaBe eTiTredo d1abeaIpou 1I000NUATOC Y AVTIOTOIXEI
LIOVO €va ETTITTEOO KATAVAAWCTEWC. 2TNV TTPAYMATIKOTATA
UTTAPYXOUV QTTOKAITEIC.

2 TOXAOTIKEC N OTATIOTIKEG

2 € KABe TIUA TG X avTioToIXEi pia xKaravoun Tipwy The Y
T.X. Y=a+pX+u

H avaAuon maAivdpopnong acxoAciTal e oToxXaoTIKEC
OXEOEIC

Aiepeuvd Tnv ouvapTnolakf oxéon avdueoa othv X Kdi Tov
Héoo TnC kKatavopng Tou Y yia dedopévo X (Oeoucupévoc

pEoog)

E(YIX)=f(X)




Baoikn umoOeon Tou umodeiyparoc Tng
anAnNC Ypappikng maAivépounonc

2.Tov TAnOuUopo TTou pag evoiapépel uTtdpxel Hid
YPAUHIKA ox€on avdpeod oTIC TIHEC Tou X Kal
oTouc deopsupévouc péoouc Tou Y. AnAadn

EYX)=4+pBX,

TITapddeiyua

Mnviaio .
Eicédnpua
150 160 170 180 190 200

an’mia 115 105 107 112 115 125
KatavaAwon o0 117 (14 115 127 129

- 95 113 119 114 135 133

109 108 128 129 143 143
106 112 133 125 145
111 135 135

105 111 117 123 129 135
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H évvoia Tou Tuxaiov owaAuaroc

Av n oxéon avayeoa oto X
Kal 0TOUG OEOHEUHEVOUG E(Y|X)) = B, + B.X,
néooug Tou Y eivar:

Told €ival n oxéon avdueoa oto Y Kai oto X ?

OpiCoupe  u, =Y, - E(Y|X))

Y, = E(Y|X,)+u, @3
/

Y = Zuornuariko¢ dpo¢ + Tuxaioc 6p0o¢

To u; eival Tuxaia petapAnth kai ovopdaleral gpo¢ owdAuaroc h
OTOXAOTIKOC 000C N d1arapakTiKo¢C dpoc¢ (01aTapdooel Thy
TPoodI0pIOTIKA oxéan avdueaa oTic Y Kai X)



H um6Beon o011 n ypapun taAivopopnong mepvdel
ato 0AouC TouC OeaUEUHEVOUC HETOUC Tou Y
OUVETTAYETAI OTI OAoI 01 OEOHEVHEVOI HETOI TOU U
gival iool ge To PUNOEV.

E(Y, X)

X)) =p+ X +EQ,

X)=E(f, + A X +u

—E(Y,

X)=0

X) = Eu

X)+E

To u avTimmpoowTmeUel OAEC TIC HETAPANTEC TTOU
etnpealouv 1o Y Kai dev ALPOnkav umoyn oTo
uTtodEIypd.

Ciati 8ev AQeOnkav utéyn ? W



Aev uttdpxouv 81aO£0Ipa OTATIOTIKA OTOIXEid

O poAoc Toucg dev eival Kal TO0O GNUAVTIKOC Kdl O
éva paduod pmopei va BOewpnOcei Tuxaioc

Aev cival yvwoTtéc R dev pmopoUv va peTpnBouv
OTATIOTIKA TT.X. YUXOAOYIKOI TTAPAYOVTEC

Eivai aotd®unTtol h ampOPAETTOI TAPAYOVTEC TIOU
xapakthpiCouv Thv avBpwmivh cupTtEpIpopd



TTAnBuopoc kar Aciyua

O1 pyéveg mANPoYopicC TTOU £XEI 0 EPEUVNTAC
gival auTéC TToU TTpoépXovTal amd To O&lyya

[lapdoeryua.
Y; X
100 | 150
112 | 150
114 | 170
129 | 170
115 | 200
145 | 200




2 KOTOG -

H kaAUtepn duvaTth mpooEyyron TnG
euBceiag Tou TAnBuapuoU

VYWD - H ciowon Tng eubeiag Tou TpoKUTTE!
amo Td OTOIXEid TOU O&iyaroc

O ekTIUNTAG TOU E(Y|X,-) R OcwpnTIKA TIUA Tou ¥

O eKTIUNTAG TOU S,

oy

Bl O ekTIUNTAC TOu J3,



EkTiuntinc kai EkTipynon

EkTignTAC: panuartikdg TUmog mou divel Tov
TPOTTO EKTIHNONG HIAC TTAPAUETPOU TOU
TTANBuopoU pe PAon Ta oTolXEia Tou OEiypaToc.

ExkTtipnon: Mia cuykekpipgévn TIHA TTou
TIPOKUTITEI ATTO TNV £PAPHOYH ToU TUTTOU.

Y-Y= ’/Ali O eKTIUNTAC TOU U N KardAoimo

l l

ctor Y =+ BX, +u, = i+ X+






H péBodoc Twv EAaxioTtwv TeTpaywvwv

Mia amé Ti¢ peBddoug TTou XpnoiHoTToiouvTdl Yid ThV
EKTIPNON TG YpapUAG TTaAivépdpunong.

Eivai n pé6odoc Tou XpnNoILOTIOIEITAI TTEPIOOOTEPO ETTEION
(a) o1 eKTIUNTEC €xOUV TTOAAEC eTIOUUNTEC 1IB10TATEC
(B) Eivai eUkoAn oTnv gpappoyn ThC.

O apiBuoc TWV EKTIPNTWY €ival ouaidoTIKka dmeipo¢ OnAadn
UTTOPOUHE VA KATAOKEUAOOUUE KAl ATTEIPEC YPAUMEC
TtaAivopopnoewcg. XpeialopaoTe €va KpITAPIO.

KDITﬁpIOIA A
EmiAoyn Twv B, kali B, Tou eAaxioToToioUV Ta TETPAYWvVA TWV
atmmokAioewv TNG €uBciac TaAivopopnong amo TIC TTPAYHATIKEC

TIMNEG

” T/Al,-2 :Zn:(Y, _,Bo _BlXi)z :f(ﬁo’ﬁl)

i=1 i=l1



EAaxioTomoinon Zm
n n i=1
Oy i’ oY i’
= Zl: =0 ;—azo
P P,
oy w
2 2Ny =B -BX )(=1)=0
» é’ﬂo ZZI( i ﬂO ﬁl z)( )
D
iZIA =2 Y. ; ; X N=-X )=
ﬁﬂl ;( ! 180 ﬂl z)( Xz) O
2 :n'30+'glz)(i ) 20oTnHa
i=1 i
nd \ ) | ~  Kavovikwv
SXY =5 X+5D X E€iowoewv
i=1 i=1 =




EwiAuon kavovikwyv efiowoswv




AiaipoUpe TNV TTPWTN KavoviKA e€iowaon HE N KAl EXOUUE:
ZYz 0 /Blin
=l _ np, I

n n n

n n i n XzZY; g =
nY XY, =Y XYY, Yxy-po = > XY —nXY
,BAl _ =l i=1 z=12 _ =l n : _ l:;lq
- 2 - \ X XZ . )_(2
n; ol (;le in—n(; lj ; N
i=1 i n’

ZXZ.YI.—2n)_(I7+n)_ﬂ7 Zn:X.Y—n =l Y _pX il 4 n XY
i=1 i1 tl n n

> X} -2n=— X +nX’
i=1 n

Zn:Xl.z—Zn)?2+n)_(2 Zn:)(
i=l1



Zn:XiYi_ni:l Y — pX = '+n)?17 iXiYi_iXi?_i)?Yi_l_iﬁ
_ =l = - - -

%

; X +nX’ ,Z:l:Xi 2;XiX+ZZ:1:X

ZH:X —2nt=—=—
i=1

n

> (X, -x)(% - )_ny

— i=1
> (X, -X) > 7
i=1 i=1
YmohoyiCoupe dnAadh To B, we ouvdpTnon Twv amokAicEwvV Twy
TIpwy Twy Y Kair X amé Tou¢ HEoOUC TouC.

Eivai emionc pavepd yiati OéAoupe ot TipéC The X va pnv eivai
0Aec id1e¢ HeTAL Toug, YviaTi aAAilg Xx =0.




o

) 0 X, Y. X.Y. 2 Y
TTapddeiypa: | Y| XY X 7
150 100| 15000] 22500] 1014 -1,

160 112 17920f 25600 108,5 339
170f 114 19380 28900 115,6 -1,6
180 129 23220{ 32400| 122,8 6,3
190 115 21850, 36100 129,8{ -14,8
200| 145|290000{ 40000 137,0 8,0
ABpoioparal 1050 715/126370| 185500 715 0,0

A. Méool 175 119

n

XY —nXY
ﬁ——; AT 126370-61175-119
1 ixz_n)—(z 185500 —6-175

i

=0,7114

i=1

B =Y—-BX=119-0,7114-175 = 5,333

-5,333+0,7114X QY. =-5,333+0,7114X, +14i

i

Mia al&non Tou £1000NHATOC KATA Hid VOUIOUATIKA
pyovdda emipépel gia alénon oTnv karavdAwon kartd
0,7114 vopiopaTikéC Hovddec.

Opiakh Pomth mpo¢ KaravdAwon = 0,7114.

3 =4




O1 uroB€oeic Tou KAaooikoU [MpappikoU
Yrodeiyparoc TTaAivopopunong

Na Tnv ekTipnon xphoipotoioupe Ta (euyn tapathphocwy (Y, X)
aAAd epooov 0ev €XOUHE TTAPATNPNOEIC YId TO u, TIPETIEI vd
Kdvoupe UTTOB£0EIC Yia ThY CUUTTEPIPOPd TOU.

ATIAITOUPEVEC UTTODETEIC TTPOKEIPEVOU N HEB0JOC TWV eAaxioTwy
TETPAYWVWY va amoTeAei Tnv 10avikh HEBodo

To umtddeiypa givail ypdppiko oTIC TTdpdHETPOUC Kal
EXEI Op0 OPAAPATOC TTOVU AEITOUpYEi TIPOODETIKA

Yi :/B0+:B1Xi+”i

O1 Tigéc TnC aveldpTnTng peTapAnThc X tapapévouv
oTaBepéc oe emavaAauPpavopeva deiypara.
H X dev gival oTOXQOTIKN). cov(ui,Xl.) ~0



H diakupavon Tou 6pou opdAparog yia kdBe X, dev
eCapTdral améd 1o X;Kai givar ataBepn, dnAadn

2
Var(ui‘Xl.) = E[ui —~ E(ui)‘Xl.] = E(uf‘Xl.) = o’
H 18160TnTa auth ovopudleTal oOOKEIAOTIKOTNTA. 2.ThV
avTiOeTn TTEPIMTTWON EXOUUE ETEODOOKEIAOTIKOTNTA KA
var (ul.‘Xi): o’

1

MeTall Twyv diapdpwyv TIHWY Tou 6pou opdApaTtocg dev
UTTAPX €l OUGXETION N OTTWC aAAIWC AéyeTal dev uTtdpXeEl
AUTOOUOXETION

VX, - Bl ) ¥, =

cov(uu ‘XZ,X)
‘X )] 0 Vi#j

_E[




Aev umtdpx el ouoxéTion peTalu u kar X. AnAadh

COV(MZ.,XZ.) = E[(ul —E(ui))(X. —E(Xl_)) _
E|u(X,-E(X,))|=E(uX,)-E(u

O1 Tigéc Tng X mpémel va gival d1apopeTIKEC HeTALU
TOUG.




ISI6TNTEC TWV EKTIUNTWV B, kKAl /3

O1 eKTIUNTEC £, Kal B, gival Tuxaiec HETAPANTEC Kal Ta
XAPAKTNPIOTIKA TNC KATAVOHAC TouC KaBwce Kai ol
1010TNTEC TOUG €ivadl onHAVTIKEC TTANPOYOPIEC YiA ThY
eCAywyn oUUTTEQAOUATWY YId TIC AVTIOTOIXEC TIHEC TWV
TapapéTpwy Tou TAnBuaopoU

ATI00EIKVUETAI OTI Ol EKTIUNTEC TTOU TTPOKUTITOUV atod Thy HéEBodo
Twv EAaxioTwyv TeTpaywvwy civar Apiatol pappikoi AHEPOANTITO!
ExkTiunTéc:

A) Eivail ypapuikéc ouvapTAoEIC TWY TAPATNPROEWY TNC
e¢apTnuévng petaPAntric Y

B) Eivai apepoAnmTor, dnAadn:

0 uiaog Tou /.

O péooc Tou EB)=5




M) MeTall 6Awv Twv aUEPOANTITWY EKTIUNTWY £XOUV ThV
HIKpOTEPN O1AKUHAVON TTOU QiVETAI ATIO TIG OXEOEIG:

H diakbpavon Tou 5, : V(ﬁo) = (720 ~ E('BO - E(ﬁo))z

H 3iakOpavon Tou A, : V(ﬁl) = 02»1 = E('BAI B E('BAI))z

H ouvdiakUpavon Twv 5,4,

Omou o = E(u*) avagépeTal oTov dyvwoTo wAnBuopd



I"1d va eKTIHNOOUHE TIG OIAKUUAVOEIG Kal TNV OUVAIAKULAVOh TWV
ouvteAeaTwy B,, 5, Oa mpéTel va €XOUHE HiId EKTIPNON Yid Thv

2
G °

e £1VA| APUEPOANTITOC EKTIUNTAC THC T2

Tumkoe Z@dAua Tne e€iowong n
TumikO o@aApa TnG EKTIHNOEWC TG Y

To & umopei va UTTOAOYIOTET Kdi HE TOV TTAPAKATW TUTO:

zyiz — ﬁleiyi
_ =l i=1

A2_
n—2

O



Vo

TTapddeiyua: XY Xy a4y x
150 100 22500 101,38 1,907 625
160 112 25600 108,50 12,283 225
170 114 28900 11561 2,590 25
180 129 32400 122,72 39,391 25
190 115 36100 129,84 220,169 225
200 145 40000 136,95 64,764 625
A. yécog 175 119,16
AOpoioua 185500 341,104 1750
n 122
o :341’104:85,276 & =9,2345 ) 05 276
=2 cov( i B) =-175—22 = 8,508
62y X* 1750
. 185500
S, =—=L = 85,276 =1506,543 S, =38,814
A ,  \6-1750 :
n i
i=1
~2
o 85,276 _
$2=—"_= =0,0487 5 =0.2207 o
A 2 1750 -

X



Idi0TnTeCc TNC €uBeiac waAivdopopunonc

H euBcia na/\uvaounong Tepvdel AT To onpeio V., X
agol B, =Y - B X

v=7  T=h+hx=V-AX)+px, =V +j(x,-X)

>7 B
ZY ”Y+ﬂlz( )nY = -7 = Y=Y

n

n

:Zlﬁ’:o i, Z(Y B, — ) ZY nf, - ,BlzX 0

i=1 i=1

AUTé 6pwC TTPoUTToBETEl ThY UTtapEn Tou /3, .

Av uTtoxpewooupe Tnhv €uBcia maAivopounong va
Tepdoel Amoé Thv apxs Twv aéovwy TOTE N 1010TNTA
AUTN O&V IOXUE!




y; = /lei

Y = ,6’0+ﬁ1X +1,
Y=p+pX

:/lei ‘H“‘i :>.)’>i :/lei

}:Z—Y:ﬁl()(i —)_()+12




ZUVTEAECTIC POCOI0PIGHOU

Mépoc TNG HeTAPANTOTNTAC TTOU TTApATNPEITAl OTIC TIHEC ThC Y
opeiAeTal oTIC HeTAPOAEC TNC X KAl HEPOC OTIC emOPAOEIC TWV
TUXdiwV TTapayoviwy (u).

TToon perapAntoTnTa Tng Y e€nyeital amé thv X Kai Téon amo
TUXAioUC TTapdAYOVTEC,

MéTpo Tou PaBpuol Ttpooappoyng ThC euBeiac taAivopopnong oTiIg
TTdpdTNPAOEIC ToU O€iypuarToc.
2 uppoAileTar pye R?.

O apiBunTIkéc péaoc piac petapAnthc(Y) eival n kahAiTepn
TpoPAcyn o6Tav n govn d1aBéaipyn TAnpowopia ivai ol TIHEC TNC
id1a¢ TnC peTaPAnTAC.

H X pymopei va OewpnBci 0TI epunvelel Thv Y otov padBuo mou

ouppaAAel otnv TIpoPAEYA TNG TTEPA ATTO Tov HEGO Y



. 2¢
Y X X
—\2
-Y ) 2uvoAikd ABpoiopa TeTpaywvwyv

(Total Sum of Sguares) - TSS .
AVTITIPOOWTIEVEI TV GUVOAIKA
petapAntoTnTa TnC Y.



Epunveuopevo ABpoiopa TeTpaywvwy
(Regression Sum of Squares) - RSS .
AVTITIpOOWTIEVEI TV HeTAPANTOTNTA TG Y
OV eppnveveTaAl amd Thy euBeia
TTaAivopopnong.

ABpoiopa TeTpaywvwyv Twv Z@aidarwyv
(Error Sum of Squares) - ESS
AVTITIpooOWTIEVEI TV HETAPANTOTNTA TNC Y TTOU
dev gpunveveTal amo Thv euBcia
TTaAivopopnong.

ATT00EIKVUETAI OTI

TSS=RSS+ESS



ATtodeiln:
S (r-7) =X(i-Tri)
=Y -7) + Y +2Ya (1 -7)
:Z(ﬁ_y_)z+2ﬁi2+22ﬁiﬁ—2Y_Zﬁi
ANG D i, =0 Kai Zﬁiﬁzzﬁi('g”ﬁl)ﬂ):
=B, > 4, + B> 4,X, =0

apa: Y (N -T) =Y (V-7) +Ya;

= 78S = RSS + ESS



2uvteAeotng TTpoodiopiopou

, RSS
TSS

_ ESS

R —
7SS

1




[apadeiyua:

AN\2 — N
Xy (-0 (67 (x-X)
150 100 101,38 1,907 367,361 625
160 112 108,50 12,283 51,361 995
170 114 115,61 2,590 26,694 o5
180 129 122,72 39,391 96,694 o5
190 115 129,84 220,170 17,361 995
200 145 136,95 64,764 667,361 625
A. yécog 175 119,6
ABpoiopua 341,104 1226,8 1750
n ( AN 2
> (x-7)
’ 341,104
2 =
R =1--L =1-——=0,722
=\2 1226,8
2.(%-Y)
i=1
2
. s, S , 1750/5
R*=p""%£=0,711 15,72
S 1226,8/5




ZUVTEAEOTIC OUOXETIONC

AVTITIpOOWTTEVE! TOV PAOUO yoauKA¢C ouvoxETione avdueod
o€ OUo HeTAPANTEC XWpPIC va evOIdYEPETAI YiA ThV AITIWON
ox£€on Tou pmopei va umdpxel HeTall Touc.

2. uppoAiCeTal pe To p KAl CUVOEETAI APEDA HE TOV OUVTEAEOTH

TPoodiopIopHoU apou o =/R’

> Y XYY XY,
i=1 =l =l

"B )i B

=

10:

var(X')/var(Y)



Idi0TnTeC
1. 1<l

2. Pyvy=Lrx

3. Eivail éva pétpo ypaukric ovoxéEriornc.
Etor 6Tav p=0 dev oUVETAYETAI AVAYKAOTIKA
OT1 o1 OUo peTaPANTEC cival aveldoTnTeEC.



[apadeiyua:

2

2

i ; X Vi X Vi X; V;
150 100 -25-19.17 479,167 625 367,361
160 112 -15 -7.17 107,500 225 51,361
170 114 -5 517 25,833 25 26,694
180 129 5 9.83 49,167 25 96,694
190 115 15 -4.17 -62,500 225 17,361
200 145 25 25.83 645,833 625 667,361

ABpoioua 1245 1750 1226,833
DXy,
i— 1245
p= 1 =0,8496

n
2%
xi
i=l1

o, J1750-1226,833

Dy

i=1



Eleyyoc Vwodsaemy



‘EAeyxoc unéBeonc

Me Pdon TIC EKTIHACEIC TTOU TTPOKUTITOUV ATIO Td OTOIXEid
evOC oelyparoc ehéyxoupe didpopeC umoBeaeic TIou
ava@épovTdl oTIC TTPAYHUATIKEC TIHEC Tou mwAnBuoou.

TTapddeiyud : Av A3 =2.3
UTTOPEI VA IOXUEI aTOV TTANBUaNO 4 =1

Av n améoraon HeTall TNC EKTIPNONG KAl TNG UTTOOETIKAG
TIUAC €ival HIKPA TOTE OEV ATIOPPITITOUHE TV UTTOOEDN. Av
h amooTaon €ivai geydAn Thv admoppiTTTOULE.
o Aiarunwon tn¢ umoBeonc
® Tlwc¢ peTpdpe TNV amooracn ?
YroAoyiouoc TN KardAAnNANG orarioTiIKNG

e Kpirnpia andppiyns



H undevikn kai n
EVAAAAKTIKN UOOeon

H pnoevirn undBeon (H,) avapépetal o€ pia TIHA A
oc €va 01doTNHA TIHWY EVOC OUVTEAEOTH TToU
ouvnBwc dev €ival ol avapevOpEVEC.

H evaAdaxriny umdBeon (H,) avapépeTal oTnv TIUA
R oTo O1A0TNHA TIHWY TOU CUVTEAEDTA TTOU 1I0XUOUV
av Oev vivel amodeKTn N HndeVIKA uTtOOEDN.

[apadeyua:
H,:5 =0 H,:p=0
H :p <0 H :p#0




YmoAoyioHo¢ ThGC KataAAnAng oTaTtioTIKNG

€)c oTaTIOTIKA €AEyXOU bi—p,
XPNOIUOTIOIEITAI N OTATIOTIKA t SB-

Ooo peyaAUTepo cival To HEyeBoc auto TO0O HIKPOTEPN
cival n mBavornra va diamtpdloupe apdApa Tutou I.
AnAadn, n mBavoTnTa va Kdvoupe AdBo¢ av
amnoppiyoupe TRV H, viveTar ToAU HiKpA.

Na Tov kaBopiopd Tne mOavoTnTac
TPETEI Va YVWPICOUHE ThV KATAvoun
TOoU /.



ynoOeon: 1 ~M0.c)

KaBe yoauuinoc psraocxnuariouoc
Hiag Tuxaiag petaPpAnTAc TTou
akoAouBei TNV Kavovikh KaTavoun
gival emiong Tuxaia petaPAnTn pe

KAVOVIKA KATavoun

® To Y akoAouBci Tnv kavovikri karavourn apou
gival YpdUUIKOC HETAOXNHATIOUOC TOU U

0 Ta f, kai B, eival Tuxaiec peTapAnTéc ou
akoAouBoUv Thv Kavovikn} Karavouri dgou givai
YPAUHIKOI HETAOXNUATIOHOI TOU Y



Apov  fB, ~ N( w“%)
2

O . dyvwaoTo
B

> Th ©éon Tou XpnoIUOTIOIEI Tl S;
1




Kpitnpia anodoxn¢ kai anoppiyng

TTeploxn amwodoxne : To amapaiTnTo £UPOC TIHWYV TNC
OTATIOTIKAG Yid va Yivel amodekTh h H,,

TMepioxn amoppiyng : To amapaiTnTo €UPOC TIHWY TG
OTATIOTIKAG Yid va amoppigBei n H,

/ Iéi - N(ﬂiao-;;l)

0 {H mBavéThTa éva 3, va
PpeOci ekTOC Opiou

H mBavoTnta va
: : dToppiYoupe Hid CWOTAH
a2 ga/Z uTt6Oeon




Aiadikacia eAéyxou

AiatuntwveTtal n H, kai h H,

Y‘ITOAOViZS:TaI f = pi— P H anéomgn Tr}g EKTiHNONG amo Tnv}
Sﬁ- UTTOOETIKA TIHA

ATopacileTal To emiTtedo oNUAVTIKOTNTAC o

KaBopileTai To ¢,,, , améd Tov OXETIKG Trivaka

AV ‘t‘ > ta/2,n—2

H H, amoppimtTeTal

AV ‘t‘ < ta/2,n—2

_ta/Z,n-Z ZLa/2,n-2 H HO 68\/ C(Tl'OppiT[TCTGI



MovorAcupog €AcyxOC

AV r > ta’n_2

H :B >0 H H, amoppintTeTal
| i

AV t S ta,n—2

an-2 H H, dev amoppimtTeTal

AV < _ta,n—Z

H, :B <0 H H, amoppintTeTal
| i

AV t>—t, .,

-2 H H, dev amoppimtTeTal






2. TATIOTIKOG EAEYXOC Tou f,

A A

;Bo_ﬂo_ :80_180

tn—2
54,

IMTapddcryya:

~H

=-5,333+0,7114X,

H.: B =0 (38,81) (0,221)
H:p,#0 @0

B=f _533-0_ ., ATIO TOUG TIVAKES £, gy, =2,776

t: = i

SB0 38,81

H um6Beon H, dev amoppintTeTal .




2TATIOTIKOG €AeyxXoG Tou [,

. _B-B__B-B
n—2 S

b J&z S
i=1

ITapadeiyua: Y, =-5,333+0,7114X,
Hy: B =0 (38,81) (0,221)
H :p #0
o b—b _0,7114-0 _ 322 ATIO TOUG TIIVAKEG ) 54 =2,776
S, 02207

H um6Beon H, amoppintTeTal
%




AiaoThpara epgniotoolvng yia To B, kai S,

P( a/2n2£t ta/2n2) l-a
P(,é’i—S@ a/znz—ﬂ<,3+S_ a/znz) l-a

IBi S,é, .ta/Z,n—2

I+

IMTapdderyua: Y =—5,333+0,7114.X,
(38,81) (0,221)

181 Al a/2n2—181<ﬁ1+S a/Z,n—Z ﬂO AO a/2n2—ﬂ0 ﬂo"‘Sgo't
0,7114-0,2207-2,776 < B, <0,7114+0,2207-2,776| 5,33 -38,81-2,776 < 5, <—-5,33+38,81-2,776

0,0987 < B, <1,324 -113,07 < B, 102,41

al2,n-2

*




‘EAeyxoc xavovikéTntac diarapaxtikol 6pov
H Ppaoikn utoOeon via Tov €Acyxo uTtoOEocwy gival OTI 0
O1dTAPAKTIKOC 0p0OC KATAVEUETAI KAVOVIKA.
‘BEvacg éAeyxo¢ The uméBOeang auTng viveTar e Tov €Aeyxo Jarque-

Bera pye pdon Thv OTATIOTIKA: s (k- 3)2
JB = n{ j

_|_
6 24

Omou S eival n agoupeTpia Kail k n KUpTWON TG KATAVOHAG TWV
KaTaAoiTtwy, OTToV:

n

S-%)  S(x-x) Jm—ff
§== — == ; Kot s =\

n-s n-s

JB NX22,OL
.. yioo S=0 ko k=1,7314

n

X2, (0.05=2,99 > JB=0,402 dpa dev amoppinTeTdl N Pndév umdBeon
OTI Ta KATdAoITta akoAouBoUv Thv KAvovikKAR KaTavoun.



)
Aoknon
Eotw n {AThon evoc ayaBou:
Y =nmocotra ce kiAd | 100 | 82 | 86 90 |60 |70

X = 1iun Koo € 13 [13,5]13,2 |13 (14 | 13,7

A) Edv n ouvdptnon {AThong eivar ypappikAg HOpYnG Y=p4,+p X+u
va UTTOAOYIOTOUV Td £, Kai 5.

X _
2w _ = — —34.146

pri= Zx T 0.82

B, =Y — 3 X =81.33—(~34.146)13.4 = 538.89

Y X
100 13
82 (RCHS)
86 13.2
90 13

60 14

70 13.7
A. Méool 81.33 13.40
AO@poiocpuaTta




B) Na umoAoyioTei n ehaoTikéTnTa JAThONG OTO onpgio (X,Y).
H maAivépoéunon oto deiyua givar: Y =538.94 —34.146 X

dY X - 134
= ——— —,Bl —=-34.146———=-5.63
dX Y 81.33
N ZxoAidoTe Ta anonAsouam amod olIKOVOUIKA dTroyn

Ortav pac {ntdve va oxoAidooupe Td amoTeAéopaTa amo
OIKOVOHIKA dTtoyn avagpepopaoTe oTd TTPOoNKd TWV EKTIHACEWY Kdal
TO pEyeBoc Touc.

Ta mpoéohua €ival autd Tou avapévovral amé Thv Oswpia. OeTiko
TIPOONUA Yid Tov 0TaOepd 0po Kal dpvnTIKA KAion ThG euBeiac.

AnAadn, yia TigA pndevikf (X=0) n InToUpevn TTo06TNTA Eival
OeTIkA (kal TOAU peyaAUTepn amé 1o péco 6po 538.94>>81.33).

Emionc n apvnTikf kAion Tng euBeiac (B,) deixver 611 al€non TG
TIHAC odnyei o€ peiwon Tng {nTolpEVNC TTOOATNTAC TT.X. AUEnon
NG TIPAC KaTd 1 € peiwvel Thv {nToUpevn ToadTnTa Katd 34.146
KIAd.



Emionc n {ATnon Tou ayaBou civai eAAoTIKA agpoU n EAAOTIKOTNTA
gival yeyaAuTepn amo Tnv povadd.

A) YTmoAoyioTe Tov ouvteAeaTH TTpoadiopiopol, Td TUTTIKA
oQAAHATA TWV OUVTEAEOTWY Kdl KAVTE EAEYXOUC ONHAVTIKOTNTAC
TWV OUVTEAEOTWNV.

2.V

p2_ T 956.09

3 )2 102933

= (0.9288

i=1

Y 2 y2 X2
100 0.16 348.44 169
82 0.01 0.44 182.25
86 0.04 21.78 174.24
90 0.16 75.11 169

60 0.36 455.11 196
70 0.09 128.44 187.69
A. Méool 81.33
AOpoiocuara 0.82 1029.33 1078.18




Emionc n {ATnon Tou ayaBou civai eAAoTIKA agpoU n EAAOTIKOTNTA
gival yeyaAuTepn amo Tnv povadd.

A) YTmoAoyioTe Tov ouvteAeaTH TTpoadiopiopol, Td TUTTIKA
oQAAHATA TWV OUVTEAEOTWY Kdl KAVTE EAEYXOUC ONHAVTIKOTNTAC

TWV OUVTEAEOTWV. Z P
S, = |~ ”—\/1078'18-18.31=\/4012.49:63.34
Zn:ﬂz 0 \an 6-0.82
A2 =1 l 73 25
=—=——=18.31
n-2 4
- 18 31 \/7
5= 22.33 =4.72

0.82

X2
100 0.16 348.44 169
82 : 0.01 0.44 182.25
86 : 0.04 21.78 174.24
90 0.16 75.11 169

60 0.36 455.11 196
70 : 0.09 128.44  187.69

A. Méool 81.33
AOpoiocuara 0.82 1029.33 1078.18




Emionc n {ATnon Tou ayaBou civai eAAoTIKA agpoU n EAAOTIKOTNTA
gival yeyaAuTepn amo Tnv povadd.

A) YTmoAoyioTe Tov ouvteAeaTH TTpoadiopiopol, Td TUTTIKA

oQAAHATA TWV OUVTEAEOTWY Kdl KAVTE EAEYXOUC ONHAVTIKOTNTAC

TWV OUVTEAEOTWNV.

H maAivdpéunon oTo dciyua Umopei va ypa@ei: Y =538.94 —34.146 X
(63.34) (4.72)

B — B | [538.88—0
f] =|—=2 = e =8.5> 1, 05 = 2-132

B—-pB| |-34.146-0
o] =|12—=| = e =7.23>1, 405 = 2.132




E) Na kataokeudoete éva 95% didoTnpa eumioTooUvng yid Tov
OUVTEAEOTN f3,.

:81 B Lyionn —181 <181 "'S Lyionn loosa = 2.776
—34,146—-4.72-2.776 < ,31 <-34146+4.72-2.776

—47.248< B <-21.043

2T) EAéyETe av o d1aTApAKTIKOC 6pOC AKOAOUBEI ThV KAVOVIKA
KATAVvouR.

S-¥) Fx-x) Ji(x—ff

S = i=1 , k — i=1

n




2T) EAéyETe av 0 d1ATAPAKTIKOC 0p0C AKoAoUBEi TNV KAVOVIKA
KATAVOURA.

> (%, %)

0.11

== =0.36 : _
| n-s’ T 6.037 Z:(Xi—X)2 X%
>(x,- ¥) I B
= izl 0.19 169
n-s* T 6.0.37°
2 2
JB:n£S2 L= }6[0'362  (L89=8) }6(0.0216+0.109)0.7836
6 24 6 24

X%2. (0,05 =9-99 > JB=0.7836 Gpa dev ATTOPPITITETAI N UNBEVIKN
UTTOBEaN OTI TA KATAAOITTO OKOAOUBOUV TNV KAVOVIKI KATAVOUH).

Y X
100 13
82 13.5
86 13.2
90 13

60 14

70 13.7
A. Méool 81.33 13.40
ABpoicuara




