Ocwpia MOBAVOTATWV Kol ZTATICTIKN

Ofpata eietdocwv PeBpovapiov 2023
Ofpa 1
Bpébnke 611 amtd ta 3000 pnvopoTa TTIoL @BV PIo XPOVIKN TiEpiodo ae évav mail server,
1o 2000 eival Spam kal ta 1000 dev eival Spam. Bpebnke emtiong ot n A&En «Rolex»
eEM@aviotnke oe 250 amd ta 2000 pnvopota 1o €ival Spam kKal e 5 amd ta 1000
pNvOpOTa TIou OV gival Spam. ETUAEyouvpe oTnv TOXN €va prvupa arto ta 3000 1Tou £Xouv
@tdoel otov mail server.
(o) Na Bpebei n TBAvVOTNTA TO PHVUPO OLTO VA gival spam OES0PEVOL OTI TIEPIEXEL TN AEEN
«Rolex»
(B) Na Bpebei n TIBAVOTNTA TO HHVULPO Va TIEPIEXEL TN AEEN “Rolex” dedopévou ot dev gival
spam.
(Y) Na Bpebei n TBavotnta to hrjvupa va TEPIEXEL T AEEN “Rolex” kal va gival spam.

BabpoAoyia: (o) 0,8p (B) 0,9¢ (v) 0,8u

Ofpa 2

>¢ Jio Blopnxavio vTTAPXOLV cLVEPYEia TTOL EpyAlovTal AVEEAPTNTA TO EvVa OTIO TO AAAO Kal
KOTOIOKEVALOLV HPETOAAIKA e€apTAuaTa. To TIANBOC TwV EAPTNUATWY dEV €ival TO idI0 KAOE
NUEPQA, YVWPI(OLUE WOTOCO TIWC TO HECO TIANBOC ava nUEP Eival 7.

(a) Na Bpebei n TBAvVOTNTA Hio NUEPO VO KOTAOKELOOTOUV AlYOTEPO OTIO 3 €€opTAMATA.

Z0U@WVO  PE TIC TIPOJIOYPOQPEC TIOPAYwWYNC, KABe TETOIO €EAPTNUO OVIEXEl OE pia
oladikaoia kotarmovnong e tulavomrta 0,8. EmIAéyouvue Ttuxaia 9 e€aptiuata Kal Ta
LTIOBAAAOLE OTN CULYKEKPIPEVN KataTtovnaor. Mola gival n Tiavotnta va avtéEouvy

) To TTIOAU 7 €€aptrpoTa,

Y) Alyotepa artod 6 Kal TOLAAXIoTov 4 €aptruata.

BabpoAoyia: (o) 0,9y (B) 0,8p (v) 0,8u

O¢pa 3

> dnuookornan 300 goitntwv (100 avdpeg kal 200 yuvaikeg) Kataypa@nke To @UAO KABe
@OITNTA KOl TO XPWHO TIOU TIPOTIMA METAEL TwV XpwHATwv KOkKIvo, Kitpivo, MTAe. Ta
OTIOTEAECUOTO TIOPOUVCIALOVTAl GTOV TIIVOKO TIOU OKOAOUBEI:

Xpwya KOKKIVO Kitpivo MT1tAE
AvdpeC 21 34 45
uvaikeg 66 63 71

O dnuUOOKATIOC IoXLPICETAl OTI 1 ETIIAOYNA TOU XPWHOTOC CLCOXETICETAl ONUOVTIKA HE TO UAO
ToU @OoITNTN). KaAgioTte va eAEYEETE TOV IGXUPICHO PE Hia KATAAANAN OTOTIOTIKA doKIPaaia.

(a) Na ava@epeTe T dOKIPOTIa Kol va KOTaypAWETe TNV MNAEVIKI KAl TNV EVOAAAKTIKI TNG
LTtOBEO.

(B) Na KataypAWETE TIC AVAPEVOUEVEG BEWPNTIKEC CLUXVOTNTEC TIOL Ba TIAPATNPOVCAE IO
KABE cuvdLACHOG ELUAOL-XPWHOTOC OV N LTIOBECT TOL BNOCKOTIOU HTAV OANBIV.

(y) Na Bpeite av n Katavopr) Twv oTToKPIcEWV ival cLUPATA PE TOV IGXVPICHO TOU
onpookotou (a = 0,05).

Snueiwaon: Aivetal ot av X2 ~ x*(2), téte P(x*> 5) = 0,082.

BaOuoAoyia: (o) 0,4 B) 0,8y (y) 0,8u



Oépa 4. 'Evag OAOKAAOC IOXUPIZETal OTI LTIAPXEl CNUAVTIKA dlo@opOoTIoinan METAEL
OYOPIWV KOl KOPITAIWV WE TIPOC TNV €TTid0CT ToUC 0T YAwood. EEetadel Toug pabnteg Tou
(64 aydplo kal 25 Kopitola) o€ pio TuTToTIOINKEVN YPATITH doKIpooia Kal Byddel ta €€n¢
OTIOTEAECUOTO:

Ayopla: n; = 64, x; =74,8, s1 = 3,8. Kopitaia: n, = 25, x, =81,4, s, = 3,5.

Eoci¢ kaleioTe va eAEYEETE TOV IGXUPIOUO PE Hia KATAAANAN OTOTIOTIKY dOKIYAaia.

(o) Na ava@Epete Tn dOKIPOCIa KOl va KOTAYPAWETE TNV PNAEVIKI) KAl TNV EVOAANOKTIKY TNG
LTIOBEOT).

(B) Na Bpeite av 0 10XLPIOPOC TOL SIdACKOVTOC YiveTal OTTOdEKTOC (0 = 0,05).

(Y) Na Bpeite éva 95% didoTnua eUTIIOTOCVVNC VIO TNV PECT) ETTIO0CT) TWV AyOpPIwV.

Babpoloyia: (o) 0,4p  (B) 1,9¢ (y) 0,7u

TuttoAdyI0
A. Mivakog KAvoVIKAG KATtavoung: ©(z) = P(Z < 2z), yia 2 <z < 2,99 omov Z ~ N(0, 1).
z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

2.0 | 97725 | 97778 | .97831 | .97882 | .97932 | .97982 | .98030 | .98077 | .98124 | .98169

2.1 | 98214 | .98257 | .98300 | .98341 | .98382 | .98422 | .98461 | .98500 | .98537 | .98574

2.2 | 98610 | .98645 | .98679 | .98713 | .98745 | .98778 | .98809 | .98840 | .98870 | .98899

2.3 | .98928 | .98956 | .98983 | .99010 | .99036 | .99061 | .99086 | .99111 | .99134 | .99158

2.4 | 99180 | .99202 | .99224 | .99245 | .99266 | .99286 | .99305 | .99324 | .99343 | .99361

2.5 | 199379 | .99396 | .99413 | .99430 | .99446 | .99461 | .99477 | .99492 | .99506 | .99520

2.6 | 99534 | .99547 | .99560 | .99573 | .99585 | .99598 | .99609 | .99621 | .99632 | .99643

2.7 | .99653 | .99664 | .99674 | .99683 | .99693 | .99702 | .99711 | .99720 | .99728 | .99736

2.8 | 99744 | 99752 | .99760 | .99767 | .99774 | .99781 | .99788 | .99795 | .99801 | .99807

2.9 | 99813 | .99819 | .99825 | .99831 | .99836 | .99841 | .99846 | .99851 | .99856 | .99861

Inueioon: MNa TIpég Tou Z avdueoa o€ dVO0 TIUEG TOU TTIVAKO UTIOAOYIGTE TO NUIGBPOICHA TWV OVTIOTOIXWV TIIBAVOTHTWY.
B. Kavovoag touv Bayes: P(A | B) = P(B | A)P(A) / P(B)

I Katavopég
X ~N(y, 0% - EX =y, VarX = ¢°. X ~t(n) katn>30 - X ~N(0, 1).
X ~ Poisson()), P(X = k) = e AYk!, EX = VarX = A Kol yI0 A apKETA JeyaAo X ~ N(A, A).

X ~B(n, p), P(X= k):(E)pk(l—p)”_k, EX = np, VarX = npq kat X ~ N(np, npq) (np > 5,npq > 5).

k0 (0. —E )
Aokipacia x* w¢ éAeyxoq avefoptnoiag: 2=, . % ~x((k = 1)(m—=1))
i—1j=1 i

A. Ta tn d10QopA TwV JEIYUOTIKWV PECWV dU0 AVEEAPTNTWY SEIYUATWY YVWPIOUE OTI TO TUTTIKO

n,—1)s?+(n,—1)s?
OQAAUA UTIONOYILETON WG S, = (i+l (n,—1)s; +(n, — 1)s,
n, n, n,+n,—2
_ 2 _ 2 X X — (u. —
(B) Av X1~N(pl,%) kat X, ~ N(u,, g—) 0Te t = — ZS(“l b ~t(n,+n,-2)
1 2 p

(y) 95% didoTnua epmmoToolvng | X — i1,96, X + i1,96 , h>30.
/n /n



EVOEIKTIKEG OTIOVTHOEIG
Oépa 1
Opidoupue A = {to prvuua gival Spam}, B = {to prjvupa ttepiEXel t AéEn “Rolex”}.
ATO Ta 3000 pnvouarta, ta 2000 sival Spam kai ta 1000 dev sival Spam, dpa
P(A) = 2.000/3.000 = 2/3.
H A&€n «Rolex» epgaviotnke ae 250 arod ta 2000 pnvopata Tou gival Spam, dpa
P(B | A) = 250/2.000 = 1/8.
H A&€n «Rolex» epaviotnke ae 5 amo ta 1000 pnvopata 1ou dev gival Spam, dpa
P(B | A) = 5/1.000 = 1/200.
ATIO TO VOUO OAIKNC TIIBavVOTNTAC LTIOAOYI{OLUE
P(B) = P(B | A)P(A) + P(B | A)P(A) = 1/8-2/3 + 1/200-1/3 = 1/12 + 1/600 = 51/600.
a) P({to prpvupa auto sival spam dedopEVOL OTI TIEPIEXEL TN AEEN «Rolex»})
=P(A|B)=P(B |A)P(A)/ P(B) =1/8-2/3 / (51/600) = 2-600 / (24-50) = 0,98 = 98%
B) P({to pnvupa mepiExel ) Aé€n “Rolex” dedopévou 0TI dev gival spam})
=P(B | A) = 1/200.

y) P({to purjvupa mepiéxel tn Aé€n “Rolex” kai gival spam}) = P(A n B)
=P(B|A) P(A) = 1/8-2/3 = 1/12.

Oépa 2

‘Eotw X = {mtAnB0o¢ e&aptnudtwy TIou Kataokevdldovtal o€ pio nuepa}. KABe pia Kotaokeun
KOTAOKEVAZETON QVEEAPTNTA ATIO TIG AAAEG, Apa X ~ Poisson(7) kat P(X = k) = e” 7¥/k!.

Q) P(X<3)=P(X=0)+P(X=1)+P(X=2)=e7 (1 +7 +49/2) = 0,0296 = 2,96%.

‘Eotw Y = {1TAn60¢ €€aptnudtwy PETagL Twv 9 TIOL AVIEXOLV OTNV Katamévnon}. Eival Y ~
B(9, 0.8) kot P(X = k) = (9 ava k)0,8%-0,2°K,

B) P({avtéxouv 1o TIOAO 7 €aptiuatal}) = 1 - P({avtéxouv 8 1 9 e€aptiuata})
=1-P(Y=8)-P(Y=09)
=1-(9 ava 8)0,8%-0,2 + (9 ava 9)0,8°
= 0,436 = 43,6%.

y) P{aviéxouv Alydtepa atto 6 kal TouAdxiotov 4 e€aptruata})
= P({avtéxouv 4 1 5 e€aptrjuata})
=P(Y = 4) + P(Y =5)
= (9 ava 4)0,8*.0,2° + (9 avd 5)0,8°-0,2*
= 0,0826 = 8,26%.



O¢pa 3
a) Eival n dokipgaaoia X? wg EAeyxoc aveéaptnaiog
Ho: TO @UAO €ival ave€dptnTo OTIO TO ETUAEYHUEVO XpPwHa Kol Hi: 0X1 N Ho.

) Avopevopeve cLXVOTNTECG LTIO TNV VTTOBECN Ho

Xpwpa KOKKIVO Kitpivo MTTAE
AVOpPEC 29 32,3 38,7
lMuvaikeg 58 64,7 77,3
3.2 (0. — E. P
Y) Xo=2. 2 % =5, Kot Xe* ~ X*((3-1)(2-1)) = X*(2).
i=1j=1 i

Eivalt p = P(X® > xo°) = P(x* > 5) = 0,082 > 0,05, apa dev amoppirttetal n umtdeon Ho,
ONA0dN) 1n KOTAVOMr] TwV OTIOKPIoEwV O&v  gival ocupPBot HPE TOV IOXUPIOPG TOUL
ONMOCKOTIOU.

O¢pa 4

a) Eival n dokipaacia t — test yio d0o avegdptnta deiypora.

Ho: Ma = Mk KOl Hi: Pa # Pk

(n, —1)si+(n, — 1)s;

i,1 2 =0,877 Kal
n,+n,—2

+
nl n2

B) Ymodoyioupe s, = \/
_ X1 B >_(2

Sp

ty

=7,523.

Eivai t ~ (64 + 25 — 2) = t(87) ~ N(O, 1) kau

p=Pt>t)=Pt>7523)=1-P(t<7523)=1-1=0<a=0,05, apa n undeviki
LTTOBECT aTIOPPITITETAL.

JUUTIEPAIVOUE OTI Ol OU0 OPAdEC €XOULV CNUAVTIKA OIOQ@OPETIKY) HEON €Tmidoon otn
Mwoaoa.
Y) 95% d&.€. yio TN YEON ETTIG0OCN TWV AYyOpPIWV

(x - %1,96, X + %1,96 = (73,9, 75,7).



