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[MapakoAovOnon @ ané 3)

Emuxelpnuatikeg MpoBAewelg: MeBodot & TeEXVIKEG

H emnidpaon onuavtikwy aAAaywy, TIoU TIPOEPXOVTAL, YLa
Tmapadelyua, ano mpolovta TtTng ayopdg n aAAayeg otov
TANBLOPO, oTN {NTNOoN TPOIOVTWY I UTINPECLWY TNG KABE
gMmXeipnong  amoteAolV  pia  TOAD  onUaAvTIKN
ETUXELPNUATLK SpacTnpLlOTNTA, IOV ATIOCKOTIEL €iTE OTNV
ehaxiotomoinon mlavol KOOTOLG i} OTN PEYLoTOTOiNoN
TOU KEPHOULC HEOW EKPETANAELONG EVKALPLWVY.

e KdABe mepimtwon, oL E€MXElpnUATie¢ KaAolLvrtatl va
AdBouv amo@doelg mMou Ba €xouv WG AmMoTEAECUA TN
OlaKOTI TNG KAVOVLKNG TIapaywyLKng Aeltoupyiag Kal tnv
avadldpbpwon Twv LTIAPXOVTWY TIOPWV.

H mapakoAoBnon Twv XPOVOCELPWY EXEL WG OTOXO TNV
auTOPATN AVIXVELGN CNUAVILIKWY AAAAYWY OTO TPOTUTIO

NG XPovooelpdg (OMwg, yia Tapddelyua, AMOTOUEG

av€noelg N pewwoelg), Kabwg véa dedopeva yivovtal
dlabeolpa, 600 10 duvatov cuvTouOTEPA amd TN OTLYUN
TIOU AUTEC TPAYUATOTIOOUVTAL KAl JE 000 TO duvatov
ALYOTEPEG EOPANPEVEG AVIXVEVOELG.

Juvnbwg, oL epapuoyeg mapakoAolBnong yivovtal oe
TMOAD peydAo TARBGOC XPOVOOELPpWY, OTOTE N Xpron
AUTOHATOTIOLNUEVWY HEBOOWV TIOU TIPOCYPEPOLV XAUNAO
KOOTOG TapakoAouBnong Yavtdalel ETUTAKTLKI.

Ol ETONUACUEVEG XPOVOOEIPES PEAETWVTAL TIEPALTEPW
anapaitnTeg

TIPOKELYEVOL  va  ouvteAecbolv ol

ETUXELPNUATIKES EVEPYELEG.

+FSU



[MapakoAovOnon @ ané 3)

Emuxelpnuatikeg MpoBAewelg: MeBodot & TeEXVIKEG

« H mapakoAolBnon Twv XPOVOCELPWY Eilval dpeoca 0TA OUCTNHATA ETUXELPNHATIKWY TIPOBAEYPEWV
ouvupacpevn pe to medio Twv TPoBAEPewv yla Svo oL eyKabioTavtal OTIC ETMIXEIPROELS, KABWG,
Kupiwg Adyoug. oTav n e@appoyn anAwyv TMPOBAETITIKWY HeBOOWY

KaTaAnyel o€ peyaAa o@alpata TmpoBAewng,
« [MpwToyv, n avixvevon aA\aywv Baciletal Kupiwg AmalTouVTal ETUXELPNUATIKEG TIAPEPPBACELG.

0TO O@AAUA aKPIBELAC TIOU TIPOEKLYE ATO

TIPOEKTAON TNG XPOVOOELPAG OTO  HEAAOV. « Akopa, dev eival Tuxaio To yeyovog Twg n €EEALEN TwV
APKETEG €PELVEC PHEAETOLV TN OXEON TIOU UTIAPXEL peBOOWY apakoAoLBNoNG NTav KLPLWE EPYO EPELVNTWY
HETAEL TNG akpifelag MPOPAEYNS XPOVOCELPWYV IOV TIPOEPXOVTAV ATO TO MEDIO TWV TPOBAEYPEWV.

KalL  Ttng emTuxiag avixveuong onUaviikwy

aAAaywyv 0To PATUTIO TNG XPOVOOELPAG.

« Ag0TEPOV, N TAPAKOAOLONON TWV XPOVOCELPWYV .?
elvat (1 Ba mpémnel va eival) Baotkn cuvioTwoa lf“ FS U



[MapakoAovOnon (3 ané 3)

Emuxelpnuatikeg MpoBAewelg: MeBodot & TeEXVIKEG

O Baolkog 0toxo¢ TNG MPOPAEYNG eival n ekTipynon Ing
MEANOVTLKNG PEONG TIUNG, AauBdvovTtag umoyn TNV Taon,
HEOW KATAAANAWY TAPAUETPWY TOU HOVTEAOU, Kal
uroBeTovTag mwg &g Ba cuvteAEoTEL yla To {NTOVUEVO
opiZovta mpoBAeYng Kdmola onuavtikn (dlapOpwTikn)

aAAayn oTo POTLTIO TWV SedopEVWY.

Otav mapatnpnBei €va OXeTKA pPeEYAAO o@AApa oTn
oELpA TWV MPOBAEYPEWV i OTAV Pia oELPA amo cuvexopeva
opaApata €xouv tnv idla katevBuvon (to idlo mpodonpo),
dnAwvovtag, pe TOV TPOTO auTO, TPORAEYn TOUL
xapaktnpi¢etal and pepoAnyia, eival apketa tudavr n
Omap€n plag aAAayng oto TPOTUTIO TNG XPOVOOELPAG, N

omoia xprAdel TEPAITEPW €peuvAC Kal EAEYXOL amod TN

oKoTILA Tou dLevBuvTh.

OL pgbodol ekBeTIKAG €€opdluvong Ba TPocaAPPOCOLY
TIG TPOPBAEYELS TOUG e KaBuoTEpNnon piag meplodou
gnelta and tnv oAokAnpwaon tng aAAayng Tou TPOTUTIOU,
aAAd Ta o@dApata TnG TPOPAEYNG OTIG €VOLAPEDES
TiepLodoug eival apkeTd WOTE va eMLTELXOEL N avixvevon
™G SLapBpwILKAG

aA\ayng oto TPOTLTIO TWV

debopevwv.

+FSU



MegBoboc MNMapakokovBnonc Brown

H peBodog Brown k-meplodwv yia tnv mePiodo n umoAoyidetal w¢ TO aAMOALTO TNAIKO TOUL
abpoiopatog twv OPAAPATWY TIPOPRAEYPNS TNG MEPLOSOL N Kal TwV k-1 TPONYOLHEVWY TIEPLOdWV
TPOG TNV €KBETIKA €EOPAAVUEVN PEON ATIOKALON TWV AMOAUTWY OQAAPATWY OTNV MEPLOSO N, WS

e€ng:
CUSUME
MAD,,

Brown, = ‘

n
t=n—k+1 €t

) ‘(1 —P)"reg + X7 B (1 =P [ey]

* Ormov B eival n mapapeTpog e€opdalvvong ToL Tapavouaotr) yia tn pebodo tov Brown.
- Eniong, to e, anoteAei Tnv apxikoroinon yia to deiktn MAD kat umtoAoyi¢eTal cOPPWVA PE TOV

aKOAoULBO TUTIO:
Eté:lletl [ ]
e = "FSU
6 q‘i




MegBoboc¢ lNapakoAovBOnong Brown

Emuxelpnuatikeg MpoBAewelg: MeBodot & TeEXVIKEG

H p€bodog mou mpotddnke apxika amnd tov Brown (1959;
1963) mMpoTEIVE TOV LTIOAOYLOPO Tou deiktn CUSUM yla
TO OUVOAO TWV TEPLOSWYV TNG XPOVOOELPAg (amo TNV apxr
auTng).

Opwg, o Trigg (1964) mapatnpnoe mwg, av oOe
ouvteheotel enavapopa Touv Oeiktn CUSUM apgowg
HETA amd pia onuavtikn aAAayrp TOu TPOTUTIOU TNG
XpOvooeLpdg, evdexetal n peBodog va mapayel wg €€odo
AavOacPEVESG aVIXVEVOELG ONPAVTLIKWY aAAaywy, agpou To
OLOOWPEVTIKO dBpolopa Ba meplthapBdvel Ta peydAa
O@AApaTa TOUL UTOAOoyioTnKav OTLG TIPONYOUUEVEG
TEPLOdOUG.

Aut akplBWG N TAPATAPNON ATMOTEAECE Kal ThV
TPWTAPXIKN wBnon ywa Tnv avdamtuén tng pebodou
mapakoAovbnong Tou Trigg, n omoia E€VOWHATWVEL

EKOETIKN EEOPAALVON KAl OTOV ApLOUNTI, TIPOKELPEVOL va

HELWVEL ONUAVTIKA TNV enidpacn o@aApdTwy poRAeYns
TIAAALOTEPWY XPOVIKWYV TIEPLODWV.

Mapd TadTa, mPOTAONKAV KaATA KAlpoUG Kal GAAeg
puEBodol Bactopéveg oTov LTIOAOYLOUO Tou deiktn CUSUM
yla €va ) meploootepa gbpn dedopévwy (k), oe avtiBeon
pe €va abpolopa yia To cLVOAO TwWV dedopevwy, WOTE va
erAbeTAL TO TPOPBANPA TNG EMAVAPOPAS.

Ol péBodol auTEG OAOKANPWYVOVTAL HE TAUTOXPOVO
UTIOAOYLOPO KAl TapakoAolBnon TOAAWY  SELKTWY
Brownk, avaAoya pe Tov aplBud Twv PNKWY TWY XPOVIKWY
dlaotnuatwy Tou eMAEyovTal Tipog TapakoAovdnon. H

TIUA TNG TapaPe€Tpou k ouvBwCE KupailveTal amo pia €wg

+FSU

TIEVTE XPOVIKEG TIEPLODOUG.



MeBobo¢ lNapakoAovBnong Trigg

H peBodoc mapakoAovBOnong tou Trigg TPOKUMTEL AMO avilkatdaotaon tov 6giktn CUSUM otov
aplepuntn tTng pebodou Brown pe eva ekBeTKA EEO0PAALUEVO ABpoLlopa opalpatwy poBAewns En:

Eq
MAD,

Trigg, = |
ria-(l—a)" e

) ‘(1 —PB)"reg+ X B (1 —B)"7" - e

« Omou a ival n mapapeTpog e€opdAuvvong Tov apLléunTh.

« Onwg avagpepbnke, n e€opaluvon oTov APLBPNTH ETILTPEMEL OTO OEIKTN VA EPAPUOLEL PELWHEVA

Bdpn oTa o@AApata KaBwg HEYAAWVEL N XPOVLKI TOLG LOTEPNON ATO TLG TPEXOVOEG MEPLOOOUG.

* H aAAayn autr mpokaAel 0To deikTN auTONATN EMAVAPOPA, UE Mia PLKPN XPOVIKN LOTEPNON, YETA

TNV avixvevon tng aAAayrg Tov MPOTUTIOU.

« AEilel va onpelwdei mwg n pebodog tou Trigg e MAPAPETPO EEoPAALVONG apLOuNTr a=1 CUUTILTITEL

pe tnv yeBodo tov Brown av Becovpe k=1. o,
+FSU



Napapetpol e€opalvvonc

Emuxelpnuatikeg MpoBAewelg: MeBodot & TeEXVIKEG

Ava@oplkd Pe TIG TIPEG Tou AapBavouy oL apdueTpol e€opdaAuvong a kat B Twv PeBodwv mapakoAovBnong, ot Gardner
(1983) kat Golder kat Settle (1976) apxikd mpoTewvav va AaygBdvouv tnv idia Twn, ion pe tn BEATLOTN TMAPAUETPO
e€opdluvong yla tn yEBodo ekBeTIKAG e€opdluvong oTabepoL ETLESOU.

Eniong, e€etdobnke n mepintwon va dtapepouy amno Tnv mapdyeTpo e§opdluvong tng mPOBAewng, aAAd va e§akohouvBouv
va AapBdvouv pia kotvi T (Gardner, 1985).

H €peuva tov McClain (1988), TéAog, £€6€le TwG N €MAOYN SLAPOPETIKWY TAPAPETPWY EEOPUANLVONG OE aApLOPNTA Kat
TIAPAVOUAOTH €XEL YEVIKA KAAUTEPA ATIOTEAECUATA, CUVIOTWVTAG XAUNAOTEPEG TIPES Yla TNV TIAPAPETPO P.

levika, ol tapdpeTpol e€opdluvong a Kat B eTAEyovTal 0UTWG WOTE:

005<a=<1
0,05 < B <05

B =«

+FSU



Avixvevon aAAaywv

Emuxelpnuatikeg MpoBAewelg: MeBodol & TEXVIKEG

« H avixvevon onuavtikwy aAlaywy, cOPPWva Pe TIG eBOdoLG Twy Brown kat Trigg, EMLITUYXAVETAL YA TN XPOVLKH
miepiodo omov o deikTng oL LTOAOYiETAL CUPPWVA PE KABE HEBOOO LTIEPPEL £va GUYKEKPLPEVO OPLO (KATWPAL N
threshold) evepyomoinong.

* H aAAayn tTng TIPAG TOL OPLOVL AUTOL CULVETAYETAL TPOTIOTOLNGN TNG gvalcdnaiag Tng ekdoTote PeBOdOUL.

¢ XTNV MPAEN, epappodovTtal cuvnOBWGE Ol AKOAOUBECG OXEDELG EVEPYOTIOINONG, avaAoya e TV eTAEYPEVN PEBODO
TapakoAovénong:

if (Browny, > 0.5) then "Structural Change Detected"

>
if (Trigg > 0.5) then "Structural Change Detected" Ji’ FS U



Napadetypa

Emuxelpnuatikeg MpoBAeWelg: MeBodol & TEXVIKEG
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leploSog AsSopsva [pofreysig
t/n Y F;
1 52,474 52,256
2 51,543 52,365
3 52,749 51,954
4 43,000 52,352
5 52,806 47,676
6 52,298 50,241
7 53,092 51,269
8 51,583 52,181
9 67,362 51,882
10 66,731 59,622
11 68,770 63,177
12 68,079 65,973
13 67,968 67,026
14 40,321 67,497
15 40,491 53,909
16 40,790 47,200
17 36,985 43,995
18 36,897 40,490
19 40,801 38,693
20 37,441 39,747

Napadeilypa

e. =Yy — F;
St: t_1‘|‘f.1'et
Fei1 = St

Ferop =a- Y+ (1—a) - Fy

3FSU



lepioSog Asdopsva

MpoBAicPeg Ipaipata

t/n Y B €4

1 52,474 52,256 0,219
2 51,543 52,365 -0,822
3 52,749 51,954 0,795
4 43,000 52,352 -9,352
5 54,806 47,676 5,130
6 52,298 50,241 2,057
7 53,092 51,268 1,823
8 51,583 52,181 -0,598
9 67,362 51,882 15,480
10 66,731 59,622 7,110
11 68,770 63,177 5,593
12 68,079 65,973 2,106
13 67,968 67,026 0,942
14 40,321 67,497 -27,176
15 40,491 53,909 -13,418
16 40,790 47,200 -6,411
17 36,985 43,995 -7,010
18 36,897 40,490 -3,593
19 40,801 38,693 2,107
20 37,441 39,747 -2,306

Napadeilypa

ei:Yi_

F;

3FSU



MeploSog AsSopsva

EZpdaipoata  Aplduntrg

t/n Yy et Iel
1 52,474 0,219 0,044
2 51,543 -0,822 -0,129
3 52,749 0,795 0,056
4 43,000 -9,352 -1,826
5 52,806 5,130 -0,435
6 52,298 2,057 0,064
7 53,092 1,823 0,415
8 51,583 -0,598 0,213
9 67,362 15,480 3,266
10 66,731 7,110 4,035
11 68,770 5,593 4,347
12 68,079 2,106 3,898
13 67,968 0,942 3,307
14 40,321 -27,176 -2,790
15 40,491 -13,418 -4,915
16 40,790 -6,411 -5,214
17 36,985 -7,010 -5,573
18 36,897 -3,593 -5,177
19 40,801 2,107 -3,720
20 37,441 -2,306 -3,438

Napadeilypa

En
MAD,,

Trigg, = |

_‘ Tha-(1— o) t-e,
A= e+ 2P B A B led

1
E, :Za-(l—a)l_t-et: 0,2-(1-02)-¢

t=1

=E =02-1-0,219 = 0,044

2

E, :Za-(l—a)z_t-et

t=1
=02-(1-02) -2 +02-(1-0,2)°-¢,

~FSU
=E,=0,2-0,8-0,219+02-1-(—0,822) = —0,129 of¥



lleploSog AsSopsva

EZpaiparta [Mapovopactrg

t/n Y il MAD,
1 52,474 0,219 2,494
2 51,543 -0,822 2,159
3 52,749 0,795 1,887
4 43,000 -9,352 3,380
5 52,806 5,130 3,730
6 52,298 2,057 3,395
7 53,092 1,823 3,081
8 51,583 -0,598 2,584
9 67,362 15,480 5,163
10 66,731 7,110 5,552
11 68,770 5,593 5,561
12 68,079 2,106 4,870
13 67,968 0,942 4,084
14 40,321 -27,176 8,702
15 40,491 -13,418 9,645
16 40,790 6,411 8,999
17 36,985 -7,010 8,601
18 36,897 -3,593 7,599
19 40,801 2,107 6,501
20 37,441 -2,306 5,662

Napadeilypa

Tri —| Fn
rigen = |\iaD. 6
n . o n—t, _1]€
_ ‘ Yria-(1—w e, - r-1ledl 3,06
(I—B)reg+ 2 B-(1— B "ol 6

1
MAD; = (1 —P)! - ¢ +Z B-(1—PB)' " el
t=1

= MAD, = 0,8-3,06 +0,2- (1 — 0,2)°-[0,219| = 2,494

2
MAD, = (1 —B)? - e, +ZB (1= B)> " ey
=1

= MAD, =0,82-3,06 +0,2-(1—0,2)*-]0,219]

~FSU
+0,2-(1-10,2)°-]—0.822| = 2,159 o



llepioBog AsSopsva  Apduntrg INapovopaatrig Asgikteg
t/n Y. E, MAD, Trigg,
1 52,474 0,044 2,494 0,018
Z 51,543 -0,129 2,159 0,060
3 524,749 0,056 1,887 0,029
4 43,000 -1,826 3,380 0,540
5 52,806 -0,435 3,730 0,117
6 52,298 0,064 3,395 0,019
7 53,092 0,415 3,081 0,135
8 51,583 0,213 2,584 0,082
9 67,362 3,266 5,163 0,633
10 66,731 4,035 5,552 0,727
11 68,770 4,347 5,561 0,782
12 68,079 3,898 4,870 0,801
13 67,968 3,307 4,084 0,810
14 40,321 -2,790 8,702 0,321
15 40,491 -4,915 9,645 0,510
16 40,790 -5,214 8,999 0,579
17 36,985 -5,573 8,601 0,648
18 36,897 R 7,599 0,681
19 40,801 -3,720 6,501 0,572
20 37,441 -3,438 5,662 0,607

Napadetypa ©

Trigg, =
Trigg; = — 122 _ 6018
eSS MADl 2,494 ~
Trigg, = —e 0,060
ez = MADZ 2159 |
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lleploSog Asdopsva Aslkteg  Avixvevan
t/n Y. Trigg,
1 52,474 0,018 0XI
2 51,543 0,060 OXI
3 52,749 0,029 0XI
4 43,000 0,540 NAI
5 52,806 a,117 0XI
6 52,298 0,019 OXI
7 53,092 0,135 0XI
8 51,583 0,082 OXI
9 67,362 0,633 NAI
10 66,731 0,727 NAI
11 68,770 Q,782 NAI
12 68,079 0,801 NAI
13 67,968 0,810 NAI
14 40,321 0,321 0XI
15 40,491 0,510 NAI
16 40,790 0,579 NAI
17 36,985 0,648 NAI
18 36,897 0,681 NAI
19 40,801 0,572 NAI
24 37,441 0,607 NAI

Napadetypa o

if (Trigg > 0.5) then "Structural Change Detected"
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Feel free to say hi!

We are friendly and social

Hpwwyv MoAutexveiov 9, Zwypapog
Attikn, 15780, EAAGSa
E-mail: info(at)fsu.gr
TnAgpwvo: 2107723637 Fax: 2107723740

Ktiplo tTng XxoAng HAekTpoAOYwV Mnxavikwy Kat Mnxavikwy YToAoylotwy
20¢ 6powog - 2.2.1 Epyactrplo

y @FSU NTUA Movada N lesson@fsu.gr
MpoBAEYewv Kat
Ytpatnytkng EMM



