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Aoknon 11
O mapoakdTo mivakoag amotelel delypo amd o peAétn yoo v Ovnondmra evog GUYKEKPIULEVOL
TANBvopov avopav nikiog amd 60 g 70. Exyovpe cuvenmg:

Npotepn ekTipnon évtaong

X Ovnowotntag i, Oavarot ‘EkBeon otov Kivéuvo
60 0,02029 49 2.415
61 0,02230 51 2.287
62 0,02466 55 2.230
63 0,02721 68 2.499
64 0,02937 70 2.383
65 0,03102 67 2.160
66 0,03194 69 2.160
67 0,03055 66 2.160
68 0,04297 84 1.955
69 0,04405 88 1.998
70 0,04749 83 1.748

[A] Me Bdon tv vrdbeon 6tL 1 €viaon OBvnowotntog mpémel va okolovbel To poviélo
Gompertzu,, = BC*,avafempodpe TIG apyIkég Lo EKTIUNOELS. No. DITOAOYIGTOVV Ol TaPAUETPOL
TOV HOVTEAOL pE TN HéEBOSO TV EAUYIOTOV TETPAYDOVOV Kol HE YPNGT OE0UEVOV P6VO 0o TIg
nikieg 60 og ko TV nlkia TV 65.

(4 Movadeg)
[B] Na efetaoctel 1 Aswdmnra g extipdpevng mbavotntoag Bavatov mov Bo mpoxdyel and 1o
povtédo Gompertz kot vo 6yoAaoTel KOTAAANAQ TO ATOTEAECLLAL. (3 Movaoeg)

[l Na efetaotei M KoA TPOGOPUOYH TOL HOVTEAOL 7oL avapépdnke oto epotnua [i]
YPNOCLLOTOLAVTUS O€OONEVE TOV Tivaka povo Yo Tig nakieg 61 — 69 kot vo oyoAocstovv
KatdAnAa ta amoteléopata. Enpeimon: H kol npocappoyr| Oa eEgtactel ypnoyLonoidvtog Tov
Eleyyxo x? kofmg Kot Tov ELeYY0 Y1 To TAO0C TOV TPOCUMVGE EMMESO SNUAVTIKOTNTAS oL = 5%.

(3 Movadeg)

Atvetan wivakag Kprtikdv Tipav yo tnv Katavoun xt — tetplyovo
BaBpoi EAeuBepiag (B.€.) 9 8 7 6

2
XB.£95% 16,92 15,51 14,07 12,59
Mo v Tk Kavovikn Katoavopun o mivakog kpitikdv Typnmv divetat:
Eninedo onpavtikotntog 5% 1% 3% 2,5%
Z «

1-2 1,96 2,05 2,17 2,24
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Aoknon 2"
[A]Ztv e€opdrovon Whittaker,yvopiCovtac 61t 0 mivakag ¢ = w + h - kj, - k givar copuetpikoc,
va amodeiEete OTL elval OETIKA OpLoUEVOC. (3 povaosg)
[B] No oamodeiete o1t  T0 OlvuooL  TOV VU, TOL  EANYLOTOTOlEL TNV mopdoToon

Whittaker M= (v—uw)'  w-(v—u)+h-v' -k, (k,v), egivar avtd mov ikavomotel v
ocy¢onc v =w-u

(4 povaosg)
[T'] 'Evag Avaloyiotig tpoomabel va povtelomomoet Ta  unvioio TAn0n {nuiodv mov vrokevtot
o€ 3 S10POPETIKOVS KIVOLVOUC.

Kivovvog "Ex0Ogon otov I 00¢ Znumav
Kivévuvo
1 36 unveg 200
2 30 punveg 400
3 24 unveg 500
YnoBétovtag 61t To mANn0og (nuidv ava pnva okolovbel v katavoun Poissonue mapdpetpo A;,

ywo. Kabe kivovvo i = 1, 2, 3kt yvopilovtag 011 A; = 7;—2 = %3 =1 vo vroloyloTel | TAPAUETPOG

A pe Baon tov mopoamdve Tivaka Kot pe v xprion s Mebodov Meyiotng ITiBavopdvetag.

Aiveton 0Tt av pio T. 4. akolovBel katavopn PoIisson  pe Topapetpo p, Tote 1oyvet:
3 U
X~Poisson(u), fx(x) = u* - %,,u > 0.
(3 povaoeg)
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Aoxknon 3"

(A) XZe plo KAvikny HEAETN TTapaTnpovvTol N veoyévvnta Atopo PEXPL Kot Tov TeAevTaio Bdvaro.
Av ot Ttapoatnpodpevol xpdvotl Bavartov etvar:
t) <t, <<ty
Kot otveton OTL TNV otiyun t; mebaivovv d; dtopa, v otiyun t, mebaivouv d, droua,..., TV
oty t mebaivovv dj dropa pe dq + d, + -+ + dj, = n, va deilete OTL 0 PECOG VITOAEWTOUEVOG
xpOvog {ong otV apyn TS TOPOTHPNONG Kol COUQOVA LE TNV EUTEPIKN cuvaptnon emPioong
dtvetol amod v oyéon:
tyrdy+tydy+ e+t dy

50
és = -
(4 Movadeg)

(B) EmimAéov tov dedopévav Tov epmtnuatog A, divovtat 0Tt
o ti=i,1=12,..,k
. d; =24 i=12,..k
J k=20
Na Bpebei to €§. (3 Movadec)

(I') Av vrtotebet 6T 1 emPBimon tov TANBLoHOD axolovBel TV exBeTiKn Katavoun, pe Ta dedopéva
oV gpwTAHOTOC A Kot B kot pe Bdon v pébodo g puéytotg mbavoeavelag, vo TpocolopioTel 1
KOTOVOUT QUTY). (3 Movaoec)
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Aoxknon 4"

Ye plo peaétn ovo outiov €£6dov, Bavdtov kol amoywpnong, mopatnpovvtar 100 dropo oto

nAkloko dtdotnuo (45,46]. Aivetan ot

e  Olo ta dropo e10€pYOVTAL OO TV OPYN TOV SUCTHUOTOS KOt OV EIVOL TPOYPOUUOTICUEVO VO
@OyeL Kaveig mpv TV nMkia tov 46.

e  Yuvolkd mapoatnpodvral 5 OGvator kot 10 anoywpnoeig oto didotnuo. (45,46]

e Ioybel 1 opOIOHOPPN KOTAVOUT] Y10 TOVG CLUVOPEIG TIVAKEC G€ NAMKIOKE O1GTHHOTA TOV EVOG

£TOVG.

(A) No extyun0et pe v pébodo g péyiotmg mbavoedvelog n aveaptnt mbavotnto Bovdatov
evog atopov nakiog 45 péca 6to nOUEVO £TOG.

(4 Movaoec)

(B) Av gmmAéov divetarl 0Tt o1 BAvaTol cuuPaivouy 6To HEGOV TOV £TOVE Kol Ol OTOYWPNGELS GTO

TEAOG TOV £TOVG VO EMAVVUTOAOYLIGTEL 1] TOAVATNTA TOV EPOTNLATOG A.

(3 Movaoeg)

(I') Av ot Bdvatotr copfaivovv 610 HEGOV TOV £TOVG KOl Ol OMOYWPNOCELS GTO TEAOS TOV £TOVC, V.
extiunOet pe mv péBodo twv pomdv N aveEaptntn mhovoTNTA Bavdatov evog atdpov nikiog 45

HEGA GTO EMOUEVO £TOC.

(3 Movadec)
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Aoknon 9"

[Tpoxeévou va perletnBel | emPioon evog mAnbvopon, mapatnpeitor Eva detypa and 500 droua.
H évapén g mapatnpnong Eexwael v otiyun t = 0 kot dwakoémtetor v otiyun t = 5. 10
Stdomua (i — 1,i] ropatnpovvion  d; =5-i%  Odvoroitywa i = 1,2,3,4,5.

(A) Ormbavotteg Bavatov Ty, 0 = 1,2,3,4,5 o€ kébe didomua (i — 1, i] xabdg kot n mbavotnta
Bavatov Tgoto (5,+00) eivar Toyaieg petaPintég pe amd Kowov Kotavoun mov divetar and v

ff(f)Z%li[t?il, Zﬁ:ti=1, azzﬁ:ai

i=1 i=1
pe a; =2-1,i=1,2,3,4,5,6.
AauBavovtog v To ATOTEAEGHOATO TOV TEPANATOS, vo. Ppebei 1 votepn xotavopnT/D. Ev

aKoAovOn oyéon:

ocvveyela va mpocdlopiotovv ot mhovotnteg Bavdtov oe kdbe vTOdIAGTNUA ©C Ol AVTIGTOL(OL
écot Tov teplddpiov Katovoudv T; / D.

(3 Movadec)
(B) Av vrotebei 6t1 1 cuvdptnon enPivons avtod Tov TANBVGHOD diveTal and TV oyéon:

SH=1—-a-t—(a-t)>0<t<w,a>0

va Bpebel 10 a pe Paon v pébodo twv pomtdv.

(4 Movadec)
(I Av emmiéov divetar O6TL o1 mopatnpovuevor Bdvator cvpPoivovv 6to TEAOG TOL KAOE
dtoTNHaTog Kot 0ot emPidvouvv petd to t = 5 meBaivouv oto t = 10, t0te pe Pdon T0 Kprnplo
Kolmogorov - Smirnov, oo, and Ti¢ mapamdve eKTUnoelc Dewpeitan Kolvtepn;

(3 Movaoec)
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