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To mpopAnua

Mia ato Tic aveldpTnTec HeTAPANTEC UTTOPEI va eKPPAOTEI
W¢ YPAUHIKA ouvdpTnon HIdC R TTEPICCOTEPWY EK TWV
uTtoAoiTTWY avelapTnTwy PHeTAPANTWV.

TTapapialeTar n oxeTIKA uTT6OeoN
2 Tnv epimTwon auth - TéAeia TToAuouyypappikoTnTda
o6poc [X'X] tou 4 =[XX]'X'Y

eival adUvaTto va uttoAoyioTei apou h opiouoa Tou [X'X |
gival pndevikA



3.5
O TTpopAnpa dnpioupyei 6X1 HOVO N TEAsIa ahAG Kal n uwnAn
TTOAUCUYPAUHIKOTNTA.
Ortav dnAadn pyetall piac aveapTnTng HeTaPANTAC Kai
EVOC YPAUUIKOU HETAOXNKATIOHOU TWV UTTOAOITTWY
UTTApX El UYNAOC Bablioc ouoxETionc.

0 H MéBodoc Twv EAaxioTwy TeTpaywvwy dev ptropei va
dlakpivel pye akpipeia Tov 101aiTEPO poAo Twv peTaPANTWY
TToU ouoxeTiCovTal.

O TTpokeiTal yia £éva @aivopevo TToU €XEl vad KAVEI HE TO
OUYKEKPIHEVO Oeiypa Kal TTOAU AiydTepo e Thy BewpnTikA
oxéon Twv HeTaPAnTwy.



2 UVETTEIEC TTOAUOUYPAHHIKOTNTAC

> ‘OAeC ol EmBUUNTES 1010TNTEC TWV EKTIUNTPIWY
(apepoAnyia, amoTeAEOPATIKOTNTA, CUVETTEID
K.A.Tt.) mapapévouv. ETionc 6Aoi o1 orariorikoi

EAEYXOI 1oXUOULV.

> O1 popAéyeic dev emnpedlovTtal amoé Tnv UTtapén
UYNAAC TTOAUCUYPAUUIKOTNTAC.



> Auldvel To HEYEDOC TWV TURIKWY o@aAudTwy TWV
EKTIUNTPIWYV KAl KATA CUVETTEIA HEIWVEI TIC TIHEC TNG

OTATIOTIKAC f OTOUC €AEYXOUC.

¥ Tnv TrepimTwon dUo ¢ \/ i} /(n-3)
A

‘ A Z(Xu—fl)z(l@

aveCdpTnNTWV HeTAPANTWY

Ta 01aoTANATA gpTTIOTOOUVNG £XOUV HEydAo eUpoC =
dexopaoTe TNV Undevikn utdOean.

1o ouxva

Meiwvetal n mIBavoTnTa ol EKTIHNCEIC TWV CUVTEAECTWY va eivai

OTATIOTIKA ONHAVTIKOI

AufdveTal n TIBavoTNTa ol EKTIHACEIC TWV OUVTEAEOTWY va £XOUV

HNn avagevopeva mpoonHa
Mmopei va odnyhoel oc opdApa e€eidikeUoewc.
TTapoAa autd 1o R? pmropei va tapapéver upnAo.



> O ekTIHAOEIC OgixVvouv HeydAn guaioBnoia og
diapopeTikéC e€ei1dikevoeic (TTpooORKN K agaipeon
HeTaPANTWV)

> H ouvdiakupavon Twy eKTIUNTPIWY U0 HeTAPANTWY
HE UYNAG OUVTEAEOTRA CUOXETIONG €ival HEYAAN Kal
OuoKoAeUel Thv O1dKpion TWV 101AiTEPWY POAWY TWV
Ovo peTaPpAnTwy.



TTapadeiypa

‘EoTw n ak6AouBn UATpa apatnpRoswy Twyv X:
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TMapadeiypa

var [ﬁg]
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TTapadeiypa

Consumption = b, + b, Income + b,Wealth + u

Ty tov 7, | 95% owotnua eumictosdvng Yo 1o b,
0.00 b £1.96\c?/> x2

0.50 b £1.96\1.33,Jc?/> x

0.95 b £1.967/10.26,J0? /> 2

0.995 b, £1.96v/100,/c” /Y x;

0.999 b, 1963500, J07/S 2




TTapadeiypa

Y X2 X3 Y X2 X3

1 2 4 1 2 4

2 0 2 2 0 2

3 4 12 3 4 0

4 6 0 4 6 12

5 8 16 5 8 16
Y =1.1939+ 0.4463.X, + 0.003.X, Y =1.2108+0.4014.X, +0.027.X,

(0.773) (0.1848) (0.0851) (0.748) (0.272)  (0.125)
t= (1.543) (2.415) (0.035) t= (1.618) (1.475) (0.216)
R?=0.81 R>=0..81

ry, = 0.552 r,, = 0.828



Avixveuon moAUCUYpPaUHIKOTNTAC

Eival mpakTikd ami©avo¢ o pndevikoc Ppaduoc
ouox£Tiong pHeTall dUo peTaPpAnTwy.

2. KOTTOC €ival n avixveuon Tou paBuou
TTOAUGUYYPAUHIKOTNTAC KAl 0X! N UTTApCn TNC

Evdciteic
> TToAAol ouvTeAeoTEC o1 oTroiol Oev diaPEPOUV OTATIOTIKA

amo 1o pndév (XapnAn TIHA TS OTATIOTIKAC ¢) aAAd
oUYXPOVWC UYNAO R’

> YynAoi ouvTeAeoTEC ouaxETioNG HETAlU aveldapTnTwy
pveTaPpAnTwy (Ikavh aAAd 6x1 avaykaia tpoUméBOeon)

> QI eKTIHAOEIC TWV ouvTeAeoTWY peTaPpaAlovrai
dpaoTIKd oTav aveldpTnTeC HeTAPANTEC TTpoaBéTovTal
N apaipouvTal.



Exouv diatuttwOsei copapéc avTippROEIC Yid TOUC
OTATIOTIKOUC €AEYXOUC TTOAUOUYYPAUUIKOTNTAC TTOU €XOUV
avamTuxO«i.

Aev uTtdpx el odowwyvia yia To av givair duvaTd va Umapouv

TETO101 EAEYXOL.

2uvreAeotic Aloykwoswe tne Alakupavoeswe (VIF)

'EGTUJ Yl :,80+ﬂ1X11+ﬂ2X21+ﬂ3X31

Brua 1o
EkTipunon Twy ouvapTRoewy  YToAoyiopuoc Twy
Xy=a +a,X, +a,X; R12
X,,=a,+a X, +a,X; R22

2
Xy, =a;+a, X, +a,X,, R;



Brua 2o

1

YToAoyiouéc Twv ViF (:3 ! ):

1- R/
VIF (ﬁz )= 1 _1R22
VIF (ﬁ3 ): 1 _1R32

Acgixvel Tnv TaxutnTa pe Tnv otoia auédveTal h diakupavon evog
EKTIUNTAH 0Tav UTtdpX €l TTOAUCUYYPAUIKOTNTA.
A O 2
V(4=

2
ij

VIF,

Ooo peyaAUTtepn n Tign Twy VIF 1600 10 0oPpapd 1o mpoPAnua
(mpakTikd VIF>10 1 R>>0,90).

Tkavi aAAd ox1 avaykaia €vdeién



2uvteAeoTne avekTikoTntac (TOL)

b
VIF,
Edv n pyetaPAnTn dev ouoxeTiCeTal pe TIC UTTOAOITTEC HETAPANTEC,

T0TE TOL=1 evWw av uTtdpx el TEAEIA GUXETION avapeoa aThy X, Kal
TIG uTtoAoimteg peTaPpAnTég T0TE TOL =0.

TOL, =1-R} =

L



AUoeic

Aev uttdpxouv ouykekpiévec AUoeIC. H epeUpeTIKOTNTA
OoUVABWC avamTUooeTaAl HE TRV EUTTEIPIA.
MepikéEc XpNoiueC auUPOUAEC

> Ayvonote To O&pa TeAciwg av dev dnpioupyei tpopAnua.
Kupiwg av dev emnpedlel Tnv onpavtikoTnTd TWV
OUVTEAEOTWV.

> O peydahloc apiBudc Twy ave€dpTnTwy petapAntwy (yia va
cioTe "péoa") dev PonOdel ouvRBwe. MeiwoTe Tov apiOuo
TWV aveldpTnTwy HeTAPANTWY, KUpIWC auTwy pe t<1. EAECTE
OHWC Tnv €midpach Touc.

> AulnoTte av cival duvaTo To HéyeOocg Tou dEiypaToc

> AAMAETe TN Hoppn TNC ouvdpThong. EAEyETe opwe TIC
mOavéC EMIMTWOEIC.



ErepookedaoTikoTnTA



To mpopAnua

To tpoPAnUa TNC €TEPOOKEDATTIKOTNTAC eppavileTal
otav tapaPialetar n umoOeaon TnG oTaBeprc draxkuuavons
TOU 0poU OWAAHATOC

AnAadh Sev ioxver  var(u[X,) = E(u?[X,) = o
aAAd Var(ui Xl.) = E(ul2 Xl.) = o’
Kdi 81T8I5f\ u, = Y, _ (,Bo + :81X1i + ﬂ2X2i T... Tt :Bk—le—li)
Var(ui‘xi): Var(Yl.‘Xl.): 0-1'2
AnAadn, n deopeupévn diakOpaven Tne €apTnuévng
HeETAPANTAC dev eivar oraBsph].




H @Uon Tng €TEpooKedAOTIKOTNTAC

OuookedaoTikOTNTA onpaivel 0TI n dldoTTopd TWV TIHWY yUpw Ao
Tov péoo Oev e€apTdTal amo TIC TIHEC ThC EPUNVEUTIKAC
nueTapAnTnc X.

E (ul.z) =0’
Aev 10x0el 6pwe TTAvTa T.X. N HETAPANTIKOTATA OTNV CUUTTEPIYOPd
TNG ATTOTAMIEVUOEWC TTEPINEVOUUE va gival HeyaAUTEPN OTIC
OIKOYEVEIEC HE HeydAo €1000NUa TTAPd OTIC OIKOYEVEIEC HE XAHNAO

g1000nua. )
Y




O1 ouvEnrelieg TNC
ETEPOOKEDAOTIKOTNTAC

H péBodoc Twv eAaxioTwyv TeTpaywvwy e€akoAouBcei va
OiVEl auEPOANTTEC KAl OUVETEIC EKTIUNTPIEC.

H péBodocg Twv eAaxioTwy TeTpaywvwy Oev divel TAEov
TIC TO aAmOTEAEOUATIKES EKTIUATPIEC. YTIApXOUV AAAEC
AUEPOANTITEC EKTIUATPIEC HE HIKPOTEPEC OIAKUHAVOEIC.

O1 dtanuuGvoeIC TWV [ €ival EPOANTTIKEC Kal
aovvereic. O1 oTaATIOTIKOI £Agyxol TTou PpagifovTal OTIC
dlaKupdvaoelc auTéC odnyoUv o AdBo¢ ouumepdouara.

O1 mpoPAcywerc Ttou PacilovTal OTIC EKTIHATPIEC AUTEC
gival auepoAnmTes AN YN amoTEAEOLIATIKEG.



‘EAeyxoc yia Thv Urapén
ETEPOOKEDAOTIKOTNTAC

Emeidn miow amo To mpoPpAnpa tng
ETEPOOKEDAOTIKOTNTAC UTTAPX El TTOAAEC POPEC TO
TPOPANpa TNG e€e1dikevonc TPETIEI TIPIV OTTOIOOATIOTE
EAEYXO VA €XEI ATTOWPACIOTEI N OPIOTIKA HOPYH TNC
ouvdpThong

Aiavoauuarikoc EAsyxoc

H ouvdptnon ekTipdTtal pye Thv HEOGodo Twv eAaxioTwy
TeETpaywvwy Kai uttoAoyiCovrtal Ta #; (ekTignon T diakupaveng
TOU u,).

Karaokeualoupe éva didypappa d1aomopds He Td 47 Kal ThV
HeETAPANTH TTOU Bewpolpe OTI TTPOKAAEI TV £TEPOOKEDAOTIKOTNTA
A He TNV 7,

H puéBodoc auth AciToupyei cUUPOUAEUTIKA HOVO.



EuBeia TraAivopédpnong
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EAsyxoc Goldfeld - Quant

Av UTtdpXx el oHooKedAOTIKOTNTA TOTE N OlAKUKAvVON Tou
O0pou opdAparoc yia éva umroaUvoAo Tou deiypaTocg dev Ba
TIPETTEI vad Ol1APEPEI OTATIOTIKA ATto Thv OlaKUUAvVON €VOC
aAAov uttoouvoAou.

® EmAéyeTal n peTaPAnTA N oTroia OswpeiTal OTI TTPOKAAEI
TNV ETEPOOKADAOTIKOTNTA KAl Ol TTAPATNPNOEIC
KATATAoooVTdl KAaTd aufouaa TAln peyéBoucg pe Pdon TIC
TINEC AUTAC TNC HETAPANTAC

® Amod 1o oUvoAo Tou dciypato¢ agaipouvrdai ol d
TTdpdTNPNOEIC TToU PpiokovTdl 0TO KEVTPO TNG
kaTavouhc. H apxikn ouvdpTnon ekTipdral pe pdon Ta
dUo umtooUvoAd Tou O€iyHaToC TToU amopévouv HeyEOoug
n, KAl n, (n,=n, ).



® O apiBudc d emiAéyeTal pe TETOIO TPOTIO WATE vd
avTITTpoowTeVel éva TogooTo peTall Tou 1/3 kai 1/6 Twy
TTapdThpHoEWY Kdl va dgAvel oThv KABe TTAeupd Tou IKavo
ap1Bué maparnphoewv (n,,n,) yid va eKTIHNOEi N apXIKA
ouvdpThon.

® Ao TIC eKTILUNOEIC TWY dUO ouvapTAoewyv uttoAoyilovTal
Td 6. KAl &, Kdi N OTATIOTIKA F.

.0 , _ESS,/ (n, — k) (ZTov apiBuntti n peyaruTeon
6. ESS,/(n,—k) diaxuavon)

Av F>F(mvarxwv) aTToppiTtTETAI
N UTTOBe0N OHOOKEDAOTIKOTNTAC



TTapadeiyua

TaivopoUpe pe pdon
TO X.

ApaipoUpe 6 KEVTPIKEG
mapathpnoeic (1/4)

‘ETOG

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968

1969
1970
197 |
1972
1973
1974
1975
1976
1977
1978
1979

ATtrotapicuon Y

0.8

6.9

9.1
12.2
16.0
14.3
22.2
25.2
26.2
26.6
24.0

30.9
34.7
50.6
57.1
68.2
44.6
40.3
42.7
51.7
61.6
70.9

AlaBéoiuo
eiIo0dnua X

105.5
107.5
111.9
124.7
130.1
142.1
155.3
171.5
182.4
192.9
204 .2

o
240.5
267.8
289.4
318.5
296.5
306.7
324 .1
347.6
373.6
390.8



TTapadeiypa

ATrotapisuon Y AiaBéaipo , AiaBéaiyo
eioodnua X Atrotapicuon Y el00dnua X

9.8 105.5 57.1 289.4

6.9 107.5 68.2 318.5

9.1 111.9 44.6 296.5

12.2 124.7 40.3 306.7

16.0 130.1 42.7 3241

14.3 142.1 51.7 347.6

22.2 155.3 61.6 373.6

25.2 171.5 70.9 390.8

~

Y, =-19,71+0,26X  R?*=0,927 Y, =-6,22+0,18X  R”=0,330
(3,95) (0,029) > 4, =21,01 (35,5) (0,10) > i, =643,05

24, /(n—k) 643,05 _

i /( nl—k) Lor 0

F =30,6> Fjy 5 66 = 428

AToppiTtTeETAl N pNOEVIKA UTTOBE0N opookedaoTIKOTNTAC dpd O
01dTAPAKTIKOC 0p0oC XapakTnpileTal amod eTEPOOKEDAOTIKOTNTA.

F =



EAcyxoc Park

EkTignon Tng

Y=+ B X+ B Xy + o+ B Xty
Kdl UTTOAOYIOHOC TOU

721 =Y, - (:Bo + :Blei + :82X2i T T :Bk—le—li)

EKTIUNON TNG ln(ﬁf): a, +a, ln@+ v,
|

ITiBavri arria
ETEPLOOKEDATTIKOTNTAS

AV a, 0TaTIoTIKA d1dgopo Tou 0 n uttdBeon TG
OHOOKEDOAOTIKOTNTAC ATTOPPITITETAI, APA £XOUHE
ETEPOOKEDAOTIKOTNTA.



O1 péBodoi Goldfeld - Quant kai Park amodidouv Thv
ETEPOOKEDAOTIKOTNTA € Hid HETAPANTA

Opwcg n Utapén eTepookedaoTIKOTNTAC 1000UVANET E
amoppiyn TG

H,: Var(u|X,, X, X, )= 0"
htne H,: EW’|X, X, X, )= E(u?)= 0"

Eeyxoc Tne H, EAcyxo¢ ThG oxéong Tou u

Av diamioTwOei oxéon peTall u kKar £0Tw
EVOC X n H, amoppiTtTeTal



EAcyxoc Breusch-Pagan
Extiinontng Y = By + BiX\; + Bo Xy + ot By Xy T,

Kal uttoAoyiopds u, =Y, — (BO + B X, + P, X,y +. ﬁk_le_li)
Ektignontng 4’ =5, +8,X,. +0,X,. +...+ 6, X, ., +V,
EAheyxocnge H,:0,=0,=..=90, =0

UTTOAOYIOHOC TOU nR ;2

H H, amoppintTeTal av

2 2
nRk 2> X i

2.€ AUTH Thv TtepitTwon 0ev 0eXOUAOTE ThY
uTt6Oeon yia Thv UTtdpén oHOOKEDAOTIKOTNTAC.



TTapadeiyua
Ac utto©&ooupe 0TI pe Thv KAAoIkR HEB0do Twyv eAaxioTwv
TETpaAywvwy TpoéKuyayv Ta eEN¢ amoteAéopara amoé 100

TapaTNPNoEIG:
Y =6,12+0,16X, +1,07X,  R*=0,46

(2,62) (0,034) (0,378)

OTou Y o1 oIkoyeveIakEC OATTAVEC YIA TPOYIHA, X, TO OIKOYEVEIAKO
£1000NnHa kai X, o apiOuo¢ arépwy ThG oIKoyEveEldE.

Av UTt0OEagoupe 0TI N €TEPOOKEDAOTIKOTNTA OXETI(ETAI KAl HE TIC

OU0 €PUNVEUTIKEC HETAPANTEC, EKTIHAHE Th PonONTIKA
maMvdpéunon: 4’ =-28,6+0,36X,+5,36X, R, =0,22

nR>, =100-0,22 =22 = 22> y%,,=5,991

ATIoppIiTITETAI N HNOEVIKA UTTOOEON OTI 01 CUVTEAEOTEC OThY
PondnTikN TTaAivdpopnon sivai icol ye To PNOEV, dpa Oev yiveTal
O0cKTA h UTTOOeoN oHoOKEDAOTIKOTNTAC.



EAeyxoc Glesjer
Extiinon g Y = By + BiX\; + By Xy + ot B Xy T

Kal uttoAoyiopds u, =Y, — (,BAO + B X, + P Xy +. ,BAk_le_ll.)
Ektiygnontng u, =0,+0,X,,+0,X,, +..+0,_ X, ,, +V,
EAheyxocnge H,:0,=0,=..=90, =0

UTTOAOYIOHOG TOU 1R’

H H, amoppintTeTal av

2 >
nR, >y a.k-1

2.€ AUTH Thv TtepitTwon 0ev 0eXOUAOTE ThY
uTt6Oeon yia Thv UTtdpén oHOOKEDAOTIKOTNTAC.



TTapadeiyua
Ac utto©&ooupe 0TI pe Thv KAAoIkR HEB0do Twyv eAaxioTwv
TETpaAywvwy TpoéKuyayv Ta eEN¢ amoteAéopara amoé 100

TapaTNPNoEIG:
Y =6,12+0,16X, +1,07X,  R*=0,46

(2,62) (0,034) (0,378)

OTou Y o1 oIkoyeveIakEC OATTAVEC YIA TPOYIHA, X, TO OIKOYEVEIAKO
£1000NnHa kai X, o apiOuo¢ arépwy ThG oIKoyEveEldE.

Av UTt0OEagoupe 0TI N €TEPOOKEDAOTIKOTNTA OXETI(ETAI KAl HE TIC

OU0 €PUNVEUTIKEC HETAPANTEC, EKTIHAHE Th PonONTIKA
mahivdpoépnon: @ =-14,5+0,22X,+7,24X,  R;=0,31

nR>=100-0,31=31  =31> s, =5991

ATIoppIiTITETAI N HNOEVIKA UTTOOEON OTI 01 CUVTEAEOTEC OThY
PondnTikN TTaAivdpopnon sivai icol ye To PNOEV, dpa Oev yiveTal
O0cKTA h UTTOOeoN oHoOKEDAOTIKOTNTAC.



EAsyxo¢ Harvey-Godfrey
Extiinon g Y = By + BiX\; + By Xy + ot B Xy T

Kal uttoAoyiopds u, =Y, — (,BAO + B X, + P Xy +. ,BAk_le_ll.)
Exktiygnon tng Inii,” =5, + 0, X, + 8, X,. +...+ 0, X, .. + v,
EAheyxocnge H,:0,=0,=..=90, =0
UTTOAOYIOUOC TOU 1R ;2
H H, amoppintTeTal av

2 2
I’ZR 42 > Z a,k—1

In

2.€ AUTH Thv TtepitTwon 0ev 0eXOUAOTE ThY
uTt6Oeon yia Thv UTtdpén oHOOKEDAOTIKOTNTAC.



TTapadeiyua
Ac utto©&ooupe 0TI pe Thv KAAoIkR HEB0do Twyv eAaxioTwv
TETpaAywvwy TpoéKuyayv Ta eEN¢ amoteAéopara amoé 100

TapaTNPNoEIG:
Y =6,12+0,16X, +1,07X,  R*=0,46

(2,62) (0,034) (0,378)

OTou Y o1 oIkoyeveIakEC OATTAVEC YIA TPOYIHA, X, TO OIKOYEVEIAKO
£1000NnHa kai X, o apiOuo¢ arépwy ThG oIKoyEveEldE.

Av UTt0OEagoupe 0TI N €TEPOOKEDAOTIKOTNTA OXETI(ETAI KAl HE TIC

OU0 epUNVEUTIKEC HETAPANTEC, EKTILAUE Th PonOnTIKA
mahivdpopnon:ini’ =-24,32+0,31X, +6,44X, R’ =0,24

nR’ ., =100-0,24 =24 =24> 7%, =5099]

ATIoppIiTITETAI N HNOEVIKA UTTOOEON OTI 01 CUVTEAEOTEC OThY
PondnTikN TTaAivdpopnon sivai icol ye To PNOEV, dpa Oev yiveTal
0eKTA N UTT6OeoN oHOOKEDAOTIKOTNTAC.



20vown EAEyxXWYVY
Ektiunan g Y, = B, + BiX, + BoX o+ B X Fu,

Kal uTtoAoyiop6g i, =Y, — (,BAO + X+ B X, o+ ,ék_le_li)
EkTipnon Tng:

ﬁiZ = 50 ~+ 51X1i —+ 52X2i + ...+ 5k—1Xk—1i + V. Bpeusch_Pagan

u =0,+0,X, +0,X,, +..+96, X, ,+v, Glesjer

Ini’=6,+0,X,+0, X, +..+8,_ X, ., +Vv. Harvey-Godfrey

E1d1kA tepimmTwon
gival o €EAeyxog
Park.



EAcyxoc White
Extiinon g Y = By + BiX\; + By Xy + ot B Xy T

Kal uTtoAoyiopdg u, =Y, — (,BAO + B X+ B Xy .+ ,BAk_le_ll.)

Ektiunontng 4’ =5, +5 X, +8, X, +..+0_ X, . +
0, X +8 Xi+..+6,, , X ...t
0, 1 X, X, +0,, X, X+ 4V,
Eheyxog Tng H,: 6, =3, =, = ... = 0 UToAovIopog Tou R

H H, amoppintTeTar av
2 2
nR" ., >y a

k*+k-2
2

2.€ AUTA Thv TtepiTtTwon 0gv OeXONAoTe Thv
uTt6Oeon yia Thv UTtdpén oHOOKEDAOTIKOTNTAC.



TTapadeiyua
Ac uttoB€éooupe 0TI amo Thv PonBnTikA TTaAivopopnon Tpoékuyayv
Ta e&nc amoTeAéopaTa amé 100 mapatnpnoeic:

0, =—61,4+2,34X, —3,41.X, —0,0198X,2 +0,476 X,* + 0,077 X, X,
R?=0,298

nR’, =29.8> y? s, =11.070

ATIoppIiTITETAI N HNOEVIKA UTTOOEON OTI 01 CGUVTEAEOTEC OThY
PonOnTikA TTaAivopopnon civai icol He To HNOEV.

'‘Apa O¢ev yiveTal 0eKTA N UTTOOEON OHOOKEDAOTIKOTNTAC.

3%



MéEBodoi ekTipnong

H peBodo¢ rwv [evikeupévwy EAaxiorwyv TeTpaywvwy

TTepimTwon 1n - 1o 67 cival yvwaoTo

Botw Y =p0,+BX,+6,X, +u,

I/l

T ,Bo_+:81 +132

l l l l

N
Y, o+ A+ BX,
=B X+ BXy + BrX, 2.T0 HETAOXNHATIOUEVO

> UTTOdeIyua dev UTTAdpXEl

, u, Vanu.

Ouu Varki )= Vay{aj %ﬂ ETEPOOKESAOTIKOTNTA
I [ _/




MéEBodoi ekTipnong
O1 eKTIUNTEC TTOU TTdipVoOURE amo Thy TtaAivopounon:
Y =B.X, +BX +BX, +u. (xwpic oTaBepd 6po)
gival dpioTol agepoAnTTol ypappikoi ekTiunTéc (BLUE).

H di1adikacia auth civai pia €181k TTepimTwon The HeBodou Twy
Mevikeupévwy EAaxiotwv Terpaywvwy (GLS).

H péBodoc GLS oTtnv mepimTwon TNC €TEPOOKEDACTIKOTNTAC
OUUTTITITEl pHE TV ZTaOIKA péBodo Twv EAaxiotwv TeTpaywvwyv

(WLS).

Av opiooupe wg W =1/c;

Y 1 Xl' X2i Uu;
;l.:lb)o;—l_ﬂlj_'_ﬂz o +Gl :WiK:Wiﬂ0+ﬂ1WiX1i+182WiX2i+Wiui
l

I I I I



MéEBodoi ekTipnong

H eAaxioToToinon Tou aBpoiopaToC ToU TETPAYWVOU TWV
kartaAoimwy Tng wY =wp, + bw X, + [w X, +wu,

gival Tautoonpn He:
Z(Wiui)z = Z(WiYi — WPy — Pw X, — 'B2WiX2i)2

2 £ KABe mapaTnpnon OnAadn, Kai yia Kade pia petapAnTn diverai
gia oTaduion, TTov gival avTioTpoYwc avdAoyn ThC TUTTIKAC
amokAIong Tou u..

TTpakTIkd opwce eival amiBavo va £€poupe TV TUTTIKA aTTOKAIoN
TOU u; KAl YI' auTO KatageUyoupe ae dAAeg peBadoug yvia Thv
TTEPITITWON TNC ETEPOOKEDAOTIKOTNTAC.



TTepimTwon 2n - 70 67 d¢ev gival yvwoTto. Eivar épwe yvwoTtog o
TapdyovTadg Z, aTh oxXé€on o,=oZ,

LW
Z Z

Y
?l_ﬂo ""181 h""ﬂz
Y,

IB 01+181 +ﬂ2X21+u

Var(ir) = Var(”‘) Var(u) _o’Z} _ .

Z, 7’ Z’
Oa Ttdpoupe akpiPWwe Toug idIoUC EKTIUNTEC av EPAPHOCTOUNE ThV
2 TaBpIKNA HEB0do Twy EAaxioTwy TeTpaywvwy oTo dpXIKo

uttodeiyua:
= b, + X, + b, X, +u,
1

ue oraduion: W= ——
- oZ



ITapddceryua:
Y =6.116+0.160X, +1.071X,, R’
(2.617) (0.034) (0.378)

Y1téBeon: o, =oX|,

Y
— = /Bo + 181 + /Bz
Xll ll 11

%

Y, =BX, + B+ BX,,

Y =0.154X" +5.879+1.195X;,
(0.031)  (2.007) (0.287)

=0.461

Y =0.154+5.879X +1.195X,,

(0.031) (2.007) (0.287)



TTepimTwon 3n - 7o o2 dev eival yvwoTo oUTE Kal 0 TTdpdyovTag
Z EkTIigdTal n axéon tng diakupavong o Kai Twy
mTOavwy TTapdyovTwy Tou Thv etnpedlouv.

YmoBOéToupe 0TI oI TTApAyovTEC TToU dnHioupyouv To TTPOPAnua
TNC ETEPOOKEDADTIKOTNTAC €ival TTEPIOOOTEPOI ATTO €vdC

Av Zz — eao +a1Xli+a2X2i 012 — Gzea0+a1Xli+a2X2i
l

AV a,, o, Kal a, YVWOTd XpNOIHOTIOIEITAI N TIPONYOUHEVN
HéBodoc¢

Emeidn cival dyvwoTa eKTIHWVTAl HEOW ThC ouvdpTnong

2 ao +a1Xl

U’ =c'e g g ~ (1, ng)
Emeidn 1o u cival dyvwaoro mpooceyyileTal Ue TO 7
Eroi Inz’ :(1n02 +a0)+a1Xll. +a, X, +v
61OV v, ~ (0, o, )



, Y _ 2
Opiloupe 8 =Y 9, =Ino” +aq,
£T0l Ing, =6,+a X, +a,X,, +V,

EkTipwvTag Tnv ouvdpTnon TpoKUTITOUV

509&19&2 Kdl lng :>g’\_:elng

H ¢ Mmopei va xphoipotoinOei w¢ ouvTeAEOTAC
oTABUIoONC KAl va epapHooTEi N 0TAOUIKA HEB0JOC
TWV eAAXiOTWYV TETPAYWVWV.

Y 1 X, X,

—=py—+B—=+p

8i 8i 8i 8i

AvTi TnNG Ing =0,+a X +a, X, +V,

HTTOpEi va XpnoigotoinBei n

_ 7 72
Ing =0,+aY +a,Y” +v,



ITapddceryua:

lay

Y =6.116+0.160.X, +1.071X,,  R*>=0.461
(2.617) (0.034) (0.378)

Ing =-1.591+0.030X, +0.243X,  R>=0.110
(-1.166) (1.698) (1.233)

LA 7.656AL +0.156 A +0.677 Ao

la la N

8i 8 8i 8i
(1.479) (0.029) (0.245)

R*=0.923




H peBodoc tne ouvemous unTpac
draxkupavoewyv (White)

NiopBwvel Tic diakupdvoeic Kal ouvdIAKUPAVOEIC XWpiC va
aAAalel TIC EKTIUAOEIC TWV OUVTEAEOTWY

O1 ouveTeic 01AKUPAVOEIC KAl OUVOIAKUPAVOEIC
TIPOKUTITOUV dTtO ThV £@ApHOYA Tou TUTTOU

U’ xxXXX)1

NN AD
r.u.

EidikdTepa Var(AJ,): j Ui

Z(Xij_Xj)z

6ToU 7; To KaTdAoImo amé TNV X =f(vrdioima X)




ITapddceryua:

lay

Y =6.116+0.160.X, +1.071X,,  R*>=0.461
(2.617) (0.034) (0.378)

Y =6.116+0.160X,, +1.071.X,,  R*=0.461
(2.358) (0.028) (0.403)



AUTOOUGXETION



To mpopAnua

To mpoPpAnpa Tng autoouoxETiong supaviletal oTav
tapapialetal n umdOeon TG W CUOXETIONS TWV OPasuaTwy

AnAadh Cov(ul.uj);to Vi#j

Ymdpxel 6Tav h oelpd e Thv otoia spgavifovTrai ol
TTapdTnPNocIC €XEl vONnud

Yi:a+/BXi Y




Autoouoxétion 1ou PpaBuoul

Y =6, +6X, .+ Xy,

j E gf): o
Aiadikaoia autoouoxétionc lou Paduov E(g < ): 0 Vs=0
AR(D) tt—s
—-1<p<l

2 uvteAeoTNC auTtoouoxETiong lou PaBuol

0 >0 OeTikn autoouoxETion
0<0 ApVNTIKA AUTOOUOXETION



O1 oUVETREIEC TNC AUTOOUOXETIONC

O1 eKTIUNTEC TTOU TTPOKUTITOUV ATt ThY HEOB0dO TWV
eAaxioTwv TETPAyWvVWY Kai ol TpoPAéyeic Ttou pacifovral
oc auTtou¢ e€akoAouBOoUv va cival auepoAnmTol KAl OUVEREIC.

H péBodocg Twv eAaxioTwy TeTpaywvwy O0ev divel TAEOV TOUG
O amoTEAEOUATIKOUC EKTIUNTEC Kal TIpoPAEYeic. YTtdpxouv
AaAAol auepPOANTITOI EKTIUNTEC UE HIKPOTEPEC OIAKUHAVOEIC.

Av peTalU Twyv ave€dpTnTwy HeTaPAnTwy TepiAaupdverai n
eCApTNHEVN UE xpoVIKkI voTéEpnon Ti.X. Y, , TOTE 01 EKTIUNTEG
Ocv eival oUTE OUVETEIC.

Ol ekTIUNTEG TWV OIaKUMGVOEWY TWV 3 Eival pepoAnmTiKoi
kal aouvereic. O1 oTaATIOTIKOI €AgyXxol TTou PacgifovTal OTIC
dIaKUPAvaoelc auTéC odnyouv ae AdBo¢ ouumepdolara.



AviXveuon ThnC auTOOUOXETIONC
Aiaypauparikii mapouvoiaon

H ouvdptnhon ekTipdTtal pye Thv HEOGodo Twv gAaxioTwy
TeTpaywvwy Kai uttoAoyilovral Ta 4, .

Kataokeudloupe éva didypappa 6mou oTov KaBeto acova
eppaviletal To U, Kal atov op1{OVTIO 0 XPOVoC (7).

H péBodoc autn AciToupyei oupdPoOUAEUTIKA HOVO.
A

ol LT e L NVANEEVANER
. % { VAR VARY

~>
>
Ny




O éAcyxoc Durbin - Watson

Na va xpnhoipgomoinBei mpémel:
Na uttdpx el otaBepdg 6poc f,
H umt6Beon ou eAéyxeTal va agopd TPWTOU
PaBuoU autoouox£ETion
Na pnv umtdpx el w¢ avedptntn HeTaPAnTA n
e€apTnUévn HE XPOVIKA uaoTEépnon

EkTiunon Tng e€iowong Y =B, + BX, +..+ B X, +u,

N

YmoAoyiopog Twyv U,

YmoAoyiopo¢ ThG oTaTIOTIKAC d
(Durbin- Watson)




d = =2 =2 (=2 Emeidn o1 eKTIHAOEIC TWY
Z(Mf) opaApudTwy yia geydAa Seiyuara
= gival ouvnBwce pikpoi ap1Byoi

n n n

n2 2 2
z :ut Nz :ut—l Nz :ut
=2 =2 t=1

L noo 4 noo \ ( noo A
2Zut _zzutut—l Zutut—l uu,
d~ t=1 =2 =2l 1— =2 ~2 1— =2
@) @?) a2.)
(=1 \ =1 J U =2 J
uAtqu—l
Emeidn dpwg =2 =) d=2(1-p) wemp



p—>1 d—0 OeTIKA AUTOCUOXETION
p—>-1 d—>4 ApvnTIKA auToouoxETion
0—>0 d—?2 MndevIKR auTooUOXETION

AiamoTtwveTal 671 6Tav To d R To 4-d Teivouv oTo 0

mOavoTnTa UTTapéng autoouox£ETiong aufdvel evw oTav
TO d N TO 4-d T€ivouv OTO 2 HEIWVETAL.

H,:p=0 H,:p=0
° (@<2) P @)
H :p>0 H, :p<0
d<d, 4-d<d,
H H, amoppimTeTal H H, amoppimTeTal
d>d, 4—d>d,
H H, dev amoppimtTeTal H H, dev amoppintTeTal
d, <d<d, d, <4-d<d,

Aev untdpx el oupmépaopa Aev umtdpx el oupttépaopa



0 >0

I_A_\

ADPépPain
TTEPIOX A

}/




Merovexriipara

Eivai duvaTé va dwoel amoTeAéopara mou dev
odnyouv og oupmepdoparda

Aev cival katdAAnAo oTnv epimmTwon mou peTaly
Twv aveCdpThTWyY PeTaPANTWV TTepitAaupaveTail n
e€apTnuévn HE XPOVIKA uaTépnon.

Aev givar katdAAnAo 6Tav n autoouox£Tion givai
pHeyaAuTepou Ppadpou.



TTapddcryua

‘EoTw 0TI eKTINABNKE n ouvdpThon

~ 2

. v < i, S -an @ -a )
1958 5121 105.508 0.028 0.001
1959 4.134 107.497 -1.033 1.067 | -1.062 1.127
1960 4.653 111.875 -0.678 0.460 0.355 0.126
1961 5.622 124.676 -0.189 0.036 0.489 0.239
1962 5.499 130.118 -0.516 0.267 | -0.327 0.107
1963 6.453 142.140 -0.013 0.000 0.503 0.253
1964 7.093 155.338 0.132 0.017 0.145 0.021
1965 8.907 171.456 1.341 1.799 1.210 1.463
1966 8.625 182.420 0.648 0.420 | -0.693 0.480
1967 9.204 192.895 0.834 0.696 0.186 0.035
1968 9.647 204.164 0.855 0.731 0.020 0.000
1969 10.167 221.908 0.709 0.503 | -0.145 0.021
1970 9.961 240.471 -0.193 0.037 | -0.902 0.814
1971 10.580 267.849 -0.600 0.360 | -0.408 0.166
1972 10.658 289.450 -1.332 1.775 | -0.732 0.536
1973 13.139 318.550 0.057 0.003 1.390 1.931

ABpoicuaTta 8.174 7.320

d = Z(ﬁt _ﬁt—l )2 _

n2

U,

N

Y =1,136+0,0375.X,
Tnv omoia BéAoupe va eAéyEoupe yia Thv UTtdpn AUTOOUOXETIONC.
YToAoyioupe Tnv OTATIOTIKA d:

d <d, apa p>0.

MNa 0=5%, T=16, K=1 ¢ivai
d,=1,1 kai d=1,37




TTapddcryua

N

Edv eixape ekTighoel TRV Y =6,409—7,002.X,, +0,0453.X,
T6TE N d Ba ATtave:

(b, —-d,,) 7,074 i,y 1@ o=5% T=16,K=2 eivan

a = ﬁf B 5,735 dL:O.98 Kdl dU=1,54

d;, < d<dy apa dev pmopoUHE
va PydAoupe ocupmEpaopa.



O EAcyxoC Tou moAAamAaoiaort Lagrange

Tooduvapei pe €éva €Aeyxo TpoodONKNC Hiag véag
uetapAnTic (4, )

EpappoleTal 6Tav éxoupe TouAdxiotov 30 paBuouc
eAeuBepiac.

® EkTiunon Tng egiowong v, = g, + B.X,, +..+ B X, +u,
® YmoAoyiopéc Twv i,

® Ekripnon tng efiowong 4, =y, + 1 X, +.+y X, + ol +e,

‘EAeyx0C OTATIOTIKAC ONHAVTIKOTNTAC TOU 0
® YmohoyileTal n otatioTikh (n—1)R’

® H oraTioTikh auth akoAouBei Tnv Katavopn y? pe 1
PpaBuod eAeuBepiac (o ap1Budc Twv Teplopiopwy, p=0)

® Av (n—-1)R* > 4 amoppimTeTal n undevikh udBean (p=0)



ITapdderyya

u

t Y X ‘ =

1958 5121 105.508 0.028

1959 4.134 107.497 -1.033 0.028
1960 4.653 111.875 -0.678 -1.033
1961 5.622 124.676 -0.189 -0.678
1962 5.499 130.118 -0.516 -0.189
1963 6.453 142.140 -0.013 -0.516
1964 7.093 155.338 0.132 -0.013
1965 8.907 171.456 1.341 0.132
1966 8.625 182.420 0.648 1.341
1967 9.204 192.895 0.834 0.648
1968 9.647 204.164 0.855 0.834
1969 10.167 | 221.908 0.709 0.855
1970 9.961 240.471 -0.193 0.709
1971 10.580 | 267.849 -0.600 -0.193
1972 10.658 | 289.450 -1.332 -0.600
1973 13.139 | 318.550 0.057 -1.332

‘EoTw 0TI eKTINABNKE n ouvdpThon

Y =1,136+0,0375X,

Tnv omoia BéAoupe va eAéyEoupe yia Thv UTtdpn AUTOOUOXETIONC.

EkTipdue TNV i =b +b X, + pil,_,

i =—0.05+0.0002.X, +0.554,_, R*>=0.30
(n=1)R*=15-0,3=4.5> > =3,84

(0.56) (0.003) (0.24)




EAcyxoc e TNV orarioTiki t

Omwc Kkal oThv TepiTTwon Tou TToAAamAaciaoTh Lagmnge,
xpelalopaoTe peydalo deiypa.

® Exriunon Tng ediowong v, = g, + B X, +..+ B X,y +u,

® YmohAoyiopéc Twv 1,

N

® EkrTignon tng e€iowong 0 =pi_ +¢&

® ‘EAeyxoc oTATIOTIKAC oNpavTikOTATAC TOU o:
Y1oAoyiopoC TNC OTATIOTIKAG t1 ¢t ="——
Kai oUykpion pe Thv t TWV TUVAKWV: 1,5,

Eav ‘t‘”a/%n—k AToPPITITETAI N H,,.



ITapdderyya

u

t Y X ‘ =

1958 5121 105.508 0.028

1959 4.134 107.497 -1.033 0.028
1960 4.653 111.875 -0.678 -1.033
1961 5.622 124.676 -0.189 -0.678
1962 5.499 130.118 -0.516 -0.189
1963 6.453 142.140 -0.013 -0.516
1964 7.093 155.338 0.132 -0.013
1965 8.907 171.456 1.341 0.132
1966 8.625 182.420 0.648 1.341
1967 9.204 192.895 0.834 0.648
1968 9.647 204.164 0.855 0.834
1969 10.167 | 221.908 0.709 0.855
1970 9.961 240.471 -0.193 0.709
1971 10.580 | 267.849 -0.600 -0.193
1972 10.658 | 289.450 -1.332 -0.600
1973 13.139 | 318.550 0.057 -1.332

‘EoTw 0TI eKTINABNKE n ouvdpThon

Y =1,136+0,0375X,

Tnv omoia BéAoupe va eAéyEoupe yia Thv UTtdpn AUTOOUOXETIONC.

Ekmipdpe tnv: 4 = pi_,
i =0.5524,
(0.222) 0222

£ 0.552-0

= = 2477 > by s 14 = 2.145




Aync Kai un apynic auroouoxETIoN

H Umtap&n autoouoxéTionc pTropei va opeileTal
oc AaBepévn e€e1dikeuan Tou umodeiypatog (un
ayiyric auToouoxETIOoN).

TT.x. TapdAeiyn onpavTikNG HeTaPAnTAC.

H Umap&n apvnTIKAC auToouoxETioNC €ival
ouvnOwcg 1oxupn évdeitn un apiyoug
AUTOOUOXETIONG



MéEBodoiI ekTipnonc

AAAayr] TN ouvapTnoiashic LopYHc

TToAAéEC popéC N auToouaxETIoN €ival To aTToTEAEoUA KN
owoThc e€e1dikeuong Tou umodeiypartoc. Etaol, n
TTPOOONKN oUCIAOTIKWY HETAPANTWY N HETAPANTWY TTOU
RN uttdpxouv aAAd pe aAAn popoh (X, InNX K.A.T.) pmopei
va oOnynoel ae TepiopIiopd n eCAAeiyn Tou TpoPARHATOC.



H péBodoc Cochrane-Orcutt (CORC)

— ,Bo + :B1X1,z +...+ /Bk—le—l,z T U,

— ﬁo + ﬂle,t—l Tt :Bk—le—l,r—l U,

l/lt:

pPu, | + &,

pY_ =pfy+pBX +.tpB X, .+ pu,
Y, —pY =
(B —pB) +(BX, = pBX, )+ o+ (B X = PR Xy ) + 1, — P,
Y,—pY, =B, (1= p)+ B( Xy = pX, )+t B (Xi — P 1)+ &

1,¢ +...F IBk—le—l,t + gt

— ,8; +:81X

IkavoTmoioUvTal 6Aecg TIC uTToBéoeiC Tou KAAoaikoU

YpdppikoU uttodeiypaToc.

Oa pmopouoe va ekTIpnOei pe Tnv péBodo Twy E.T.

av To p ATav yvworTo.

Emeidn dev civar yvwaoTtoé akoAouBceital n eEAC

oladikaaoia: —

A

-

E(g,)=0
E(82)=(72

E(gtgt S) 0 Vs#0

-



® EkTignon tng e€iowong Y, =B, + B X, +...+ B, X, ,, +u,
» Y1oAoyIOUOC TWV 1,

®» EKTignon Tou p amé Thy efiowon 4, = pil,_, +&,

» Yrohoyiouoc Twy | 1, = h T AL
Xz't — Xz't —,OX

it—1

» Ekrignon Thg efiowongY =B, + BX, +..+ B X, , +&,

» Me pdon ta B,, B, ,..., B, karTnv dpxIkh e€iowon
uttoAoyilovTal VEEC EKTIYF

» Me pdon Tnv eCiowaon A
uttoAoyileTal vEog OUVTEAEOTAC AUTOOUOXETIONG o

H diadikacia autn emavaAhauPpdveral gExp! ol
TIHEC OUO O1a00XIKWY EKTIHACEWY TOU p va Hn
diapépouv onpavTikd (m.x. 0,001).



ITapdderypa (Cochrane-Orcutt)

Av eKTIUROOUUE TV euBceia TaAivopopnong pe Ta
oToIXEid TOU TTivakd TtdipVOUUE:
Y =—13,62+0,248X,
2.ThV OUVEXEID EKTINAYE ThY U, = pu, | +e,
Kai maipvoupe pia ekTipgnon yia 1o p:
u, =0,662u,

, Y =Y -0,662Y_ (0.161)
OmoTe, )
X, =X,6-0,662X,
KAl V" =-525+0,25X 0 =0,229u,_,
(0.225)

t Y X
1958 16.7 95.2
1959 15.1 99
1960 16.7 107.1
1961 18.5 121
1962 20.3 128.6
1963 241 143.6
1964 28.2 161.4
1965 34.5 183.4
1966 35.6 203.9
1967 36.7 220.4
1968 40.7 239.6
1969 46.5 271.5
1970 52.1 304.4
1971 57.8 338.2
1972 71.6 387.3
1973 1171 497.2
1974 139.1 582.1
1975 173.9 691.4
1976 205.5 849.9
1977 234.2 994
1978 274.3 1190.1
1979 349.3 1464.8

2. Tnv TeAeuTaia taAivopopnon To p Oev €ival oTATIOTIKA ONHAVTIKO

dapa dev UTtdpXx el autoouoxéTion. Oa civar:

by = 525
1-p 1-0,662

by =

~15.547 =Y =-15,547+0,25X,




H péBodoc Hildreth-Lu (HILU)

H uéBodoc¢ auth paciletal atov idio
HETAOXNUATIONO TNC dpXIKAC £€iowanc:

Y,—pY_ = ,6’0(1—,0)+,6’1(X1t _let—1)+“'+IBk—l(Xk—1t _IOXk—lt—l)+ &,

AVTi va eKTIUACEI TO AYVWOTO p XPNOILOTIOIEI
EVAAAAKTIKEG TIHEC oTo O1doTnpa [-1.0 , 1.0] kai eTIAEyeEl
aUTAY PE TO XaUNAOTEPO D &

Emeidn o1 Tigég oto didoTtnpa [-1.0, 1.0] sivar dmeipec o¢
évad TTpwTo 0TAdI0 XphoidoTroloUvVTal TIHEC TToU attéxouy 0.1.

Ortav evromioTei To 01AOTNUA OTO OTTOi0 EAAXIOTOTIOIEITAl
To Y &' xpnoigomoloUvTtal 6Ao Kal TTEPIGAOTEPO
AETITOUEPEIC TIUEC YIA VA EVTOTIIOTEI TO ATTOAUTO €AdXIOTO.



TTapdderypa (Hildreth-Lu)

ExkTipoUpe Tnv euBsia

Y, - pY,_ = p, (l_p)+ﬂ1(Xlt _IOXlt—l)+gt

yia TIgéC Tou p amo -1 éwce +1 kal kpaTtdpe Ta ESS.

P ESS
-1 3491.242

t Y X
1958 16.7 95.2
1959 15.1 99
1960 16.7 107.1
1961 18.5 121
1962 20.3 128.6
1963 241 143.6
1964 28.2 161.4
1965 34.5 183.4
1966 35.6 203.9
1967 36.7 220.4
1968 40.7 239.6
1969 46.5 271.5
1970 52.1 304.4
1971 57.8 338.2
1972 71.6 387.3
1973 1171 497.2
1974 139.1 582.1
1975 173.9 691.4
1976 205.5 849.9
1977 234.2 994
1978 274.3 1190.1
1979 349.3 1464.8

P ESS

0.1 889.0905
-0.9 3148.413 0.2 780.049
-0.8 2826.836 0.3 692.2534
-0.7 2526.512 0.4 625.6943
-0.6 2247 .444 0.5 580.3568
-0.5 1989.633 0.6 556.208
-0.4 1753.073 0.7 553.1763
-0.3 1537.768 0.8 571.0843
-0.2 1343.72 0.9 609.4131
-0.1 1170.924 1 666.2187




To pyeydho mAcovéxTnua Tng peBOOOU AUTNC 0€ OXEON HE
Tnv péBodo Cochrane-Orcutt civail 6T1 odnyei Tdvra oTo
amoAuro eAaxioto (global minimum) onpeio. H péBGodog
Cochrane-Orcutt pmopei va odnyhoer oc oxeTikd
eAaxioTo (local minimum) onpeio.

To perovéxTnua Tng HeBOdouU auThHC ival OTI gival
TTEPIOOOTEPO XpovoPopa.



AUuTOOUOXETION peyaAUTepou PaBuou

H yeviki poppn urodeiypudTog He AUTOOUOXETION p
BPaBuolU AR(p).

Y, =06, +p X, +..+6,_X,,, +u,

U, = P, + Pl + P33 +,..., TP U,_, TE&,

O EAcyxo¢ Tou moAAamAaoiaoryi Lagrange

Uu, = 180 +181X1t +"'+18k—1Xk—1t ToU_ TPU T TP U,, TE,
Hy: pp=p,=...=p,=0

H, :"Eva tovAdyiotov p ogv eivon 0



® EkTiunon Tng e€iowong Y, =B+ B X, +..+ B X\, tu,

®» YmoAoyIioHoC TWV i,

®» EkTipgnon Tng e€iowonc
u, =y + 1 Xyt X, o, + o, "‘-""‘ppﬁt—p T &,

®» YmohoyileTal n oTatioTikfy (n— p)R’

®» H oTaTIOTIKA AUTH akoAouBcei TV KaTavoun y? pe p pabpouc
eAeuBepiac ( 6001 Kal 0 apIBUOC TWV TTEPIOPICHWV)

®» Av (n—p)R’ > x> amopimTeTal N yndevikA uTtéBeon (p=0)

» H emAoyn Tou p yiveTal ge Pdon ponyoUpevn
euttelpia f AAAeC e€wWTEPIKEC TTANPOYOPIEC.

O éAeyxoc TnG H, umopei va vivel katd 1a yvwoTtd Kai Je TO
KPITAPIO TG KAaTavopnc F.



Extiunon pye tn péBodo Cochrane-Orcutt (CORC)

EkTipnon Tng e€iowong
Yt — IBO +181X1t +“'+18k—1Xk—1t +ut )

YmoAoyiopoc Twy i,
EkTignon Twv p, ané thv eiowon

U, = P, + Pty 5 + Pl 3F,., TP U,_, TE <

YT1oAoyiopog va{ . . .
=X, =P X, — _prit—p

lt_l ece

Ektiunon tng e€iowong Y, = By + B X, +..+ B X, +¢,

Me pdon Ta f3,, ..., B, kai Thy dpxIkh e€iowan ——
uttoAoyiCovTal VEEG EKTIUHACEIC 1,

Me Ppdon Tnv egiowaon utroAoyiovTar véol OUVTEAEDTTEG
AuTOOUGXETIONG ), |

H diadikacia auth emavahappdvetar péxpry &’ dlo
01a00XIKWV EKTIHACEWY va pn d1ap€PouV onpavTiKd.



