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X ~ EXp(A): Zovoyn
A: pLBUOC PE TOV OTTI0I0 CLUPBAIVOLV KATIOIO YEYOVOTA.
X = {xpovo¢ peTaéL dLO yeyovOoTwv}
f(x) = Ae™, x=0
FX) =P(X<x)=1-e™ x=0.
EX =1/ (aQvapeEVOUEVOC XPOVOC HETOEL dVO YEYOVOTWVY)

VarX =1/ MN?

PIX>t+a|X>a)=P(X>1),t>0, aeR, (1010TNTA aTTWAEIQC UVIUNG)
(0 Xpovog TTou Ba TTEPIUEVEIC OEV £CapTATal ATTO TO TTOCO NON TTEPIMEVEIC, OUVETTEIQ TNG
AVECAPTNOIOC TWV YEYOVOTWY Kal TNG EAAEIYPNS AV QPAYUOATOC OTIC TIMEC TNG X)



ACKINOEIC OTNV EKOETIKI KOTAVOUN

1. A&i€te OTI av N TVXAia PETABANTA X OKOAOLOEI TNV EKBETIKI] KATAVOUN YE MEON TIMA
EX =0, 16t P(X > X) = ™5,



ACKINOEIC OTNV EKOETIKI KOTAVOUN

2. 'Exel mapatnpnoei mwg ol ta1diwteg ayopdlouv Ta OEPOTIOPIKA TOUC EICITHPIA TIPIV TO TO&idl o€ Eva
TIANB0C NUEPWV X TIOL OKOAOUBEI EKOETIKY) KaTavoun. To YEoo TIANBOC NUEPWV €ival ioo pe 15 nuEPEC.

(a) Bpeite v mBavotnta £vac Tagidltng va ayopdaoel Eva 1o1Trplo €wg Kal 10 nUEPEC TIPIV aTIo TO TaEidl
TIOU B0 KAVEL.

(B) Moo gival 10 didoTNUO PECA OTO OTI0I0 ayopAdouV EICITIAPIO Ol YICOI ATTO TOUC TA&ISIWTEC;
Y1ddeign: AZlomoiote tnv 1" doknon,.



—

iy

ACKINOEIC OTNV EKOETIKI KOTAVOUN

3. Katd péco 0po, Eva OCLYKEKPIPEVO €EAPTNHO LTTOAOYIOTH JIaPKED 10 Xpovia. MNvwpilovue OTI TO XPOVIKO
dIAoTNUA TIOL SIOPKEL TO €EAPTNHO TOL LTIOAOYIOTH] KOTAVEUETAI EKOETIKA.

(a) Mola gival n TBavOTNTa €va €EAPTNUA UTIOAOYIOTH) VA SIOPKEI TIEPICCOTEPO OTIO 7 XPOVIA;

(B) Kata péco 0po, 1600 Ba dlapkoloav TIEVTE EEAPTAMOTA UTTIOAOYIOTH) €AV XPNOILOTIOIOVUVTAL TO EVa JETA
TO OAMO;

(y) Mola gival n diapkela {wng tou 80% twv e£apTNUATWVY autoL Tou TUTIOU;

() Moia €ival n TIBAVOTNTA Eva EEAPTNUA LTIOAOYIOTH) VA dlaPKETEL aTtO 9 €W 11 Xpovia;

YT0deign yia 1o (B): H avapevopevn tiun Xl TNV aBpOIoTIKN) 1B10TNTO.



ACKINOEIC OTNV EKOETIKI KOTAVOUN

4. Katd y€co 0po, Eva (euyapl TIATIo0TolO YIo TPEEIUO SIOPKED 18 PNVEC Eav XpNnoIUoTIoIEiTal KABE pEpaQ.
M'VwpIovpe OTI N dIAPKEIO eVOC (ELYAPIOV KATOVEUETOI EKDETIKA.

(a) Mola givarl n TBavotnTa éva (euydpl TIATIOVTOIN YId TPEEINO VO SIOPKETEI TIEPIOCCOTEPO OTIO 15 UNVEC;
(B) Kata péco 0po, TT6o0 Ba dlapkéaouv €€l (suyapla TIOTIOVTOIA VIO TPEEILO av XPNaiPoTIoinBouv To £va
META TO AAAO;

(y) Moooug prveg aviéxel 1o 80% Twv TIATIOVTOIWY TIOL XPNOIKOTIOIoVVTAl KABE PEPQ;



ACKINOEIC OTNV EKOETIKI KOTAVOUN

5. O apiBuog Twv XIAIOPETPWVY TIOU UTTIOPEL va dIavUOEl VO CLYKEKPIPEVO OUTOKIVNTO TIPIV TEAEIWOEL N
MTTOTOPIO TOU KOTAVEUETAI EKBETIKA pE PEGO Opo 50.000 xIAIGuETpa. O IBIOKTHTNC TOL AUTOKIVATOL TIPETIEL vV
KAvel Eva Tagidl 5.000 xIAlopETpwy. Mola gival n TeavotnTa va PTTIOPECEL VA OAOKANPWOEL TO Ta&idl Xwpic va
XPEIOOTEI VO AVTIKATOOTHOEL TNV UTTOTAPIO TOL AUTOKIVHTOU;
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ACKINOEIC OTNV EKOETIKI KOTAVOUN

6. Z€ VO OUYKEKPIPEVO TUNPO TNE Eyvatiag 0d00, TIEPVOUV TIEVTE OLTOKIVNTO ava AETITO. YTIOBETOUUE OTI TO
XPOVIKO S1A0TnUa PETOED TV S1ad0XIKWV SIEAEVCEWV AKOAOVBE( TNV EKBETIKY) KOTAVOUN

(a) Méoa dEVTEPOAETITA TIEPVOUV KATA PMEGO OPO PETAEL VO JIADOXIKWVY AUTOKIVITWV;

(B) ApoU TtepAaEl Eva aUTOKIVNTO, TTOC0 XPOVO Ba XPEIOCTOUV KATA HECO OPO VIO VO TIEPACTOLV GAAA ETTTA
auToKivNntQ;

(y) Bpeite Tnv IBavotnta 0TI 0oL TIEPACEI VA OUTOKIVNTO, TO ETIOPEVO AUTOKIVNTO Ba TIEpATEl péoa oTa
ETIOEVO 20 SELTEPOAETTTA.

() Bpeite v mIBavoTNTa OTI A@OL TIEPATEL Eva AUTOKIVNTO, dev Ba TIEPATEL AANO YIO TOUAAXIOTOV GAAQ 15
OEVTEPOAETTTA.



[Meplexopeva 6 padnuotog

BOOIKEC KATAVOPEC GUVEXWV TUXAIWV PETAPBANTWVY (CUVEXEID).
KavoviKi Katavour).
Mpoogyylion TNC AlVUUIKAC aTto TNV Kavovikr) Katavoun.
Mpoogyyion Tn¢ Poisson atto tnv Kavovikr) Katavoun.
AMNEC EVOIOPEPOVOEC KATOVOUEC
Katavopn Maupa Ik, A).
Katavoun x(n).
Katavoun Brita B(a, B).
Katavour) Student t(n).
Katavopn F(d,, d.).
> UVOPTAOEIC TUXOIWVY PETABANTWV.

AOKINOEIC € OAN TNV VAN Twv MOBavoTrTwv.



[VWOTIKOI 0TOXOI 6°° noBnuaToC

>T0 TEAOC AUTOUL TOL POBNUATOC, O POITNTNC TIPETIEL VA Eival o€ BEon :
Na vTtoAoyidel TUBavOTNTEC TNEC KOVOVIKAG KATOVOUNC.
Na vTtoAoyidel TiBavoTNTEC TNC dIWVUUIKAC PE TIPOCEYYIOT KAVOVIKIC.
Na vTtoAoyidel TiBavotnteg tn¢ Poisson PE TIPOOEYYIoN KAVOVIKAC.
Na avayvwpilel Tn katavoun Faupa(k, A).
Na vrtoAoyicel tn F,, amo m F,.



2 UVNOEIC KATAVOUEC OUVEXWV PETABANTWV
(OLVEXEID)



2 UVINOEIC KOTAVOUEC OUVEXWV PETABANTWV

KATAVOHN]  OUVAPTNOCHN TMUKVOTNTAG TTLBavoTnTag  TapdpETpOL HEoON TLEN SLakupavaon
1 a+b (b—a)?
Opoépo — Tz a,becR,a<b
HoLopopepn 7 et (7) > -
1 (@-u)
Kavovikr e 22 peR,oeRy n o’
2ro
ExBeTLKT] Ae M A>0 l l
: ¢ A A2
B% a1l _ga o
rappa T@)® le™? a,8>0 3 a/(BA2)
C@+8) oy s a aB
BN —z (1 —-2)" 1 T ,B>0 -
T Targ)” ) feal) | es o+ (@+B)?(atB+1)
z—a\’ -
Cauchy (ﬂ-ﬁ (1 + ( 3 ) )) aceR,8>0 Sev umtapyel Sev umtapyeL

: z° 1 1 2 2 1\2
Weibull EEL_IE_F a,c >0 acl (1+—) o (F (l+—) —F(1+—) )
x L C C



Kavovikn Katavopr)



Kavovikn Katavour) — Zuvaptnon TTuKVOTNTa

H kavoviki katavour (normal distribution) xpnoipotroigital yia va Trepiypagpouyv
TUXQIEC METAPBANTEC TTPAYMATIKWY TIMWYV, Ol OTTOIEC AANBAVOUV TIMEC UOTEPA ATTO
TNV €TTiIOPAON TTOAAWYV AVEEAPTNTWY KAl ABPOIOTIKWY HMETACU TOUGC OQOAAUATWYV.
Av u e Rkal o e (0, +) 161e X ~ N(M4, 02) av n ouvapTtnon TTukvoTNTAC
mlavoTnTag TnG X givai n

2 NMEIWOEIG:
1. H ouvaptnon karavoung F, (X < x) dev Tpoa@épeTtal ae KAEIOTH) Hop@r] KaBwg 1o oAokApwpa NG f(x) atré 1o -«

€wg TO X Ogv UTTOAOYICETAI PE KATTOIA YVWOTH HEBO



KovoviKn Koncxvour]

H=0, 0?=0.2, == _ - H=0, 02=0.2, ==
H=0, 02=1.0, m— g H=0, 02=1.0, ==
U=0, 0?=5,0, = U=0, 02%=50, =
H=-2, 02=0.5, == - H=-2, 0%°=05, =
7~ 0.6
~
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Kavovikn Katavoun: MEwPETpIKA XAPOKTNPIoTIKA

X~N 2) 1 _(Xz_ot”2
~ (“’ o ) f(X) = \/EO' e
A 3 2. Iy 17 _(Xz_otj)2
vapevopevn TIUA: E(X) = _fooxf(x)dx = mc_fwxe dx = p.
o0 [e) _(X_U)z
AlokOpavon: Var(X) = E[(X — p)*] = L(X—H)Zf( = J 20 dx = ¢°

TuTTKA atrokAion: O.
- (aTTOAUTWC GUUPETPIKN
3 f (X — H)3f(X)dX = (0. «kotavopr] yOpw oTIo 10 M)

2UVTEAEOTAG QOUUMETPIAG: Y = . =
o

, , E[(X
2 UVTEAEOTNC KUPTOTNTAG: O = n



Kavovikn Katavour) — Zuvaptnon TTuKVOTNTa

NMapadciypata o
X —10
, 1 -
1. Av X ~ N(10, 25) = N(10, 52), 161¢ f(X) = e
( )= N( ) (x) cTam
2. Av X ~N(0, 2) = N(10, (24)), 167¢ f(X) = ——e *
24T

3.Av X ~ N(0, 1), 0T f(x) = %ez
Tt

H trepitrtwon N(O, 1) givar 1diaitepng onuaciag. OvouadeTal TUTTOTTOINMEVN
KavoVvIK Katavoun (standard normal distribution).



Kavovikn Katavour) — Zuvaptnon TTuKVOTNTa

NMapadciypata

(x =2y

1AV f(x)= ——e ®  16tep=2kKaio=3nHX~N(2, 3?)=N(2,9).

2. Av f(x):Le 2 T0teE M =-1ka1 o =117 X~N(-1, 1%) = N(-1, 1).



Kavovikn Katavour) — Zuvaptnon KAaTtavounc

Av X ~ N(p, 0?) 16TE N oUVAPTNON KATAVOUAC

2

(x —u)

R
FAM:PMsxﬁiﬁﬁcLez dx

OEV TTPOOPEPETAI OE KAEIOTH HOPYPN KABWGS TO CUYKEKPINEVO OAOKANpwHa OEV
uttoAoyideTal Je KATToIa YVWOTH MEBODO. INa va avTIMETWTTIOTEI AUTO TO
TTPOBANMa €Xel KaBiepwBei pia diadikaoia o€ duo BApaTa:

1° BApa

H avaywyr TG 1.4. X ~ N(y, 02%) o€ pia véa 1.4. Z ~ N(O, 1).

2° BAua

H eUpeon Tng ¢nToupevng mBavotnTag P(z) = F(z) = P(Z < z) atmo £10140UG
mivakeg TNS N(O, 1) 1Tou €xouv Bpebei ye apIBUNTIKES TTPOCEYYIOTIKEC HEBODOOUG.



Kavovikn Katavour) — Zuvaptnon KAaTtavounc

1° BApa: Avaywyn Tng N(y, 0?) otn N(O, 1).
[a Tnv uAoTtToinoN Tou 10U BriNATOC, ACIOTTOIOUNE TNV

NMpoétaon (Tutrotroinon Tipwyv TM) X _
Av X yia Tuxaia petaBAnt e E(X) = p kai Var X = 02, 101€ ) TuXaia NETABANTA Z = H

0)

Exel avapevouevn TipR E(Z) = 0 kar dilakupavon Var Z = 1.

A1édeIgn
E(Z) = E[(X—-p)o] =[E(X)-p]/o=(u—p)/0=0.
(xpnoiuotroinoape TG 1010TNTEG E(AX) = AE(X), E(X + ) = E(X) + C).

Var Z = Var[(X — p)/o] = [Var(X — )]/ 0?2 = (Var X)/ 02 =0?/0?=1.
(xpnoiuotroimoape TG 1816TNTEC Var(AX) = A2Var(X) kai Var(X + c¢) = Var(X)).

2nueiwon: H Tutrotroinon Twv TIHWV atrodidel Jia KAaTavoun TTou €XEl TO idIo OXNUA YE TNV APXIKA XWPIi§ woTdoo va
EXEl MOVADEG.



Kavovikn Katavour) — Zuvaptnon KAaTtavounc

1° BApa: Avaywyn 1ng N(p, %) otn N(O, 1).
EVaAAOKTIKA, utTopEi va attodelxbei Kal Aueca OTI:

Mpoétaon X -

Av X ~ N(y, 02) 1618 Z = . ~N(0, 1).
ATrodeIén 1 x (x= y)z
Mpdypat, avx e R, 1616 F, (X)=P(X < X) = N f e % dx
MO -«
_ 1 A U A O A Pyt
= —— = =@ .
A/ 2 '[o G \/ZT[ J;o 0) 0)

ATTO TNV ouvapTNON TTUKVOTNTAG TTIBavOTNTAC TNG Z ival gavepod omi Z ~ N(O, 1).



2° BApa: EVpeon TNC P (z2) = P(Z < z) amd £toipouc Ttivakeg tng N(O, 1)

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score,

Z .00 0 02 03 04 5 06 07 08 .09
=39 | 00005 00005 00004 00004 00004 00004 00004 00004 00003 00003
=38 | 00007 0007 00007 00006 0006 00006 00006 00005 D000 00005
=37 | 00011 00010 ] 0001000009 L000os 000 O000% 00008 LO000E
=36 | 00016 00015 00015 0001400014 00013 00013 00012 00012 00011
-3.5 | 00023 0022 00022 00021 00020 00019 00019 00018 00017 00017
=34 | 00034 00032 00031 00030 00029 (0028 00027 00026 00025 00024
=33 | 00048 0047 00045 00043 D0042 00040 00039 L0038 L0036 00035
=32 00069 0066 0064 D0062 00060 L0038 0036 00054 00052 L0000
=30 00097 00094 00030 O00ET 00084 L0082 00079 00076 00074 00071
=30 ] 00135 00131 00126 00122 O011E 00114 00111 00107 00104 00100
=29 | 00187 O0181 00175 00169 00164 00159 00154 00149 00144 00139
<28 | 00256 0248 00240 00233 00226 00219 00212 L0205 L0199 00193
=17 | 00347 0336 0326 00317 00307 L0298 M0ZRY 0280 00272 00264
=16 | 00466 00453 00440 00427 00415 004032 00391 00379 (00368 L0357
=25 | 00621 0604 0587 00570 00554 00539 00323 D008 L0494 L0450
=24 | 00820 OOT9R 00776 00755 00734 00714 00695 D06T6 D0657 00639
=23 | 01072 1044 01017 00990 00964 00939 L0914 DOHEY D086 00842
=12 | 01390 1355 01321 O1287 01255 01222 01191 1160 01130 01101
=31 | 01786 01743 01700 01639 01618 L1578 01539 01500 01463 (01426
=20 | 02375 2222 2169 02118 02068 02018 L1970 01923 L1876 01831
-1.9 | 02872 2807 02743 D2Z6ED 02619 02559 02500 02442 23RS 02330
-LB | 03593 M3515 3438 03362 3288 03216 03144 L3074 L3005 2938
=17 | 04457 04363 04272 04182 04093 04006 038920 W3R36 {03754 03673
-6 | 03450 5370 05262 05155 05050 04947 D446 04746 04648 (04551
-1.5 | 0668] 6552 6426 06301 06178 06057 L5938 D3821 05705 05592
-14 | 08076 07927 NTTRO 07636 07493 07353 07215 DT07H 06944 06811
=13 | 09680 9510 09342 09176 09012 JERST D891 DR534 DB3IT9 R226
-L2 | 11507 11314 L1123 d0835 10749 0565 L0383 10204 10027 L0953
-1 | 13567 13350 13136 12924 12714 12507 12302 12100 11900 L1702
-10 | 15866 15625 15386 BEIRD 14917 14686 14457 14231 14007 A3TEG
0.9 | 18406 A8141 A THTO 17619 17361 17106 6853 A6602 16354 16109
0.8 | 21186 20897 20611 .20327 20045 19766 159489 19215 JA8943 JA86T3
0.7 | .24196 23RBS 23576 232700 22965 22663 22363 22065 21770 21476
0.6 | 27425 27093 26763 26435 26109 (25785 25463 25143 24825 24510
0.5 | 30854 30503 A0153 29806 29460 29116 28774 28434 28096 27760
04 | 34458 34090 33724 33360 32997 32636 32276 S1918 31561 31207
0.3 | 38209 37R28 37448 37070 6693 36317 5042 5569 35197 J4827
0.2 | 42074 41683 41294 Auwos 40517 40125 39743 035K IR974 LIES9]
=00 | 46017 45620 45224 A4RIE 44433 A4038 43044 43251 A2R5R 42465
=00 ] 50000 49601 49202 ASRO3 AE405 AR006 AT608 47210 A6E12 Ao414

Z A A1 02 03 04 05 i 07 A8 09
0.0 | 50000 50399 50798 51197 51595 51994 52392 52790 53188 53580
0l | 53983 54380 54776 55172 55567 55962 56356 56749 57142 57535
0.2 | 57926 SE3LT JSETO6 59095 55483 SURT 60257 6642 61026 61409
03 | 61791 62172 62552 62830 63307 (63683 (64058 64431 64803 65173
04 | 65542 63910 66276 6640 L7003 67364 67724 HE052 68439 68793
0.5 | 69146 69497 69547 0194 0540 JORS4 1226 1566 1904 72240
0.6 | 72575 72907 73237 73565 J3891 T4215 74537 T4857 5175 75490
0.7 | 75804 76115 JThd24 LTaT30 77035 77337 17637 77935 JTR230 JTR524
0.8 | _TER14 79103 .T93R9 19673 79955 R0234 BOST1 BOTRS RB1057 R1327
0.9 | B394 K859 82121 82381 82639 82894 83147 3398 3646 83891
10| 54134 84375 Bdold B4849 85083 85314 B5543 B5769 B35993 Bolld
L1 | #6433 BE650 BOR6G KT076 BT2IR6 87493 KT7698 BT900 BR100 BR298
1.2 | .KE493 BEOEA BERTT E9063 BB1I51 BO435 ERGLT EHT96 B94T3 0147
L3 | 90320 80490 LG065E LO0R24 SO09RR 891149 91309 1466 91621 91774
L4 | 91924 S2073 92220 92364 92507 S2a47 H2TRS L2522 H3056 B3189
1.5 | 93319 H3448 93574 H3699 H3822 93943 H4062 94179 H4295 4408
L& | 94520 94630 94738 94845 L4950 3053 95154 95254 95352 B5449
LT | 95543 85637 95728 J95E1E 858907 854994 B6H080 Bial6d H62d46 96327
L8 | 96407 6485 96562 96638 96712 96784 96E56 96526 86995 87062
1.9 | 97128 97193 97257 97320 97381 97441 97500 97558 A7615 87670
2.0 | 97725 87778 HTE31 HTEE2 97932 97982 HR030 SR077 HE124 BE169
1| 98214 98257 BR300 98341 983K 98422 98461 98500 98537 98574
2.2 | 98610 98645 J9R6TY 98713 9RT45 9RTTR J9ER09 OERA0 ORRTO .9ER99
23 | 9R9IR 98956 J9R9R3 99010 99036 99061 99086 99111 959134 99158
24 | 99180 96202 99224 9245 8266 Bu3E6 9305 96324 55343 EREL]
25 | 99379 99396 89413 99430 99446 99461 99477 99492 H9506 B9520
2.6 | 99534 99547 99560 99573 9585 99598 99609 99621 99632 99643
7 | 99653 89664 99674 996R3 RElE] 99702 99711 9720 HOTIR 99736
28 | 99744 89752 89760 99767 8959774 99781 997RE 99795 89R01 99807
2.9 | 99813 H9819 99825 99831 H9R36 S9841 99846 S9851 H9R56 99861
30 | 99865 H9R6Y B9RTY DORTE DORR2 DIERE H9ERY H9893 H9896 9900
30| 99903 99906 99910 99913 489916 L9918 49921 994924 49926 89929
3.2 | 99931 859934 99936 99938 959940 89949432 99944 990946 H9948 99950
33 | 99952 99953 99955 99957 99058 99960 99961 99962 99964 99965
34 | 99966 H9968 99969 H9970 99071 09972 9973 99974 S9975 09976
A5 | 99977 H9978 9978 89979 D980 D9981 H9981 D998 H9983 D983
3.6 | 99984 99985 99985 9998G 99986 999RT 99987 9998R Q998K 99989
AT | 99989 H54990 9595990 99550 95959] 959499] 99992 99593 9594993 99993
A8 | 99993 99993 99993 995904 95994 99994 99904 99095 99995 99995
3.9 | 99995 94995 99996 99596 99996 99996 99996 99996 89997 99997




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

7 00 A1 A2 A3 04 A5 A6 A7 A8 A9
=39 | 00005 00005 0004 0004 0004 00004 0004 00004 0003 0003
-8 | 00007 00007 00007 00006 A6 000G 0006 A0S 0005 0003
=37 | 00011 00010 00010 00010 00009 00009 00008 00008 00008 00008
36 | 00016 OD0LS 00015 00014 00014 00013 00013 00012 00012 00011
=35 | 00023 00022 00022 00021 A0 00019 00019 TES 00017 A7
=34 | 00034 00032 0031 00030 A9 L0028 00027 L0026 D005 0024
=33 | 00048 00047 00045 00043 0042 00040 00039 0038 00036 0035
=32 | 00069 00066 00064 00062 00060 00058 00056 00054 00052 00050
-3 00097 Jnoa4 00090 0087 A00E4 00082 00079 00076 00074 00071
=30 | 00135 00131 00126 00122 011E 00114 0Ll 00107 0104 L0100
=29 | 00187 TR 0017 D069 D064 00159 0054 0149 L EE] 0139
=28 | 00256 00248 00240 00233 00226 00219 00212 0205 0199 00193
2.7 | .00347 0336 00326 0317 0307 L0298 0289 LO0ZED 0272 0264
-6 | 00466 00453 00440 00427 00415 00402 00391 00379 00368 00357
=25 | 00621 0604 0587 00870 0554 00539 0523 (NS08 0494 AN4E0
=24 | 00820 O0T79R 007 T6 00755 00734 00714 06945 0676 0657 006349
=23 | 01072 01044 01017 00990 A0964 EED 0914 DOERY A0RGH A0E42
=22 | 01390 01355 01321 01287 01255 01222 01191 O11a0 011300 01101
=21 01786 01743 01700 01659 D618 1578 01539 01300 01463 01426
=20 | 02275 02222 02169 02118 D2068 02018 01970 01923 1876 N1%31
-1.9 | 02872 2807 02743 02650 02al9 02559 A2500 02442 2385 02330
-1LB | 03593 03515 03438 03362 A3ZER 03216 03144 3074 03005 2938
L7 | 04457 04363 04272 04182 04093 04006 03920 03836 03754 03673
-1.6 | 05480 05370 05262 05155 05050 04947 04846 04746 04648 04551
-5 | 06681 6553 06426 06301 a7 L6057 5938 (5821 05705 5592
-1.4 | 08076 07927 ATTED 07636 7493 07353 07215 ATOTE HIGUEE] DEEL]
=13 | 09680 09510 09342 09176 09012 D885 08691 DB534 08379 DE226
1.2 | 11507 11314 1123 10938 10749 10565 10383 Q0x04 10027 09853
-1 | 13567 13350 3136 12924 12714 12507 12302 A2ioo 1eon 11702
-1 | L 15E66 156258 5386 15151 14917 4686 14457 421 14007 J3786
0.9 | 18406 AE141 ATET9 17619 17361 A7106 16853 BT 16354 Jdalog
8 | 21186 20897 20611 20327 2004 19766 19489 19215 18943 86T
0.7 | 24196 238ES 235876 232700 22965 22663 22363 22065 217700 21476
A6 | 27425 27093 26THY 26435 2alng 25TRS 25463 25143 et e 24510
-5 | 30854 30503 30153 29806 20460 20116 28774 25434 25096 27760
4 | 34458 34090 33724 33360 32997 22636 32276 31918 31561 31207
<03 | 38209 3T7HIR 37448 37070 el Tk A6317 35942 5569 35197 827
0.2 42074 A1683 41294 A090s ADs17 40129 39743 935 J3R974 s |
A1 | 46017 45620 A523 44828 44433 44038 43644 43251 AZRER 42465
00| 50000 AU A9202 ARR03 AR5 ARiio ATA08 AT210 46812 Abd14

0.50

0.45 4

0.40 +

0.35 4

0.30 4

0.25 4

0.20 4

35 30 -25 -20 -15 10 05 00 05 10 15 20

T.X. Av Z ~ N(0, 1), va BpeBouv ol
(o) P(Z < -1,25)

(B) P(-1,25 < Z < 0)

(y) P(Z > -1,25)

2.5

3.0

it



STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

7 00 A1 A2 A3 04 A5 A6 A7 A8 A9
=39 | 00005 00005 0004 0004 0004 00004 0004 00004 0003 0003
-8 | 00007 00007 00007 00006 A6 000G 0006 A0S 0005 0003
=37 | 00011 00010 00010 00010 00009 00009 00008 00008 00008 00008
36 | 00016 OD0LS 00015 00014 00014 00013 00013 00012 00012 00011
=35 | 00023 00022 00022 00021 A0 00019 00019 TES 00017 A7
=34 | 00034 00032 0031 00030 A9 L0028 00027 L0026 D005 0024
=33 | 00048 00047 00045 00043 0042 00040 00039 0038 00036 0035
=32 | 00069 00066 00064 00062 00060 00058 00056 00054 00052 00050
-3 00097 Jnoa4 00090 0087 A00E4 00082 00079 00076 00074 00071
=30 | 00135 00131 00126 00122 011E 00114 0Ll 00107 0104 L0100
=29 | 00187 TR 0017 D069 D064 00159 0054 0149 L EE] 0139
=28 | 00256 00248 00240 00233 00226 00219 00212 0205 0199 00193
2.7 | .00347 0336 00326 0317 0307 L0298 0289 LO0ZED 0272 0264
-6 | 00466 00453 00440 00427 00415 00402 00391 00379 00368 00357
=25 | 00621 0604 0587 00870 0554 00539 0523 (NS08 0494 AN4E0
=24 | 00820 O0T79R 007 T6 00755 00734 00714 06945 0676 0657 006349
=23 | 01072 01044 01017 00990 A0964 EED 0914 DOERY A0RGH A0E42
=22 | 01390 01355 01321 01287 01255 01222 01191 O11a0 011300 01101
=21 01786 01743 01700 01659 D618 1578 01539 01300 01463 01426
=20 | 02275 02222 02169 02118 D2068 02018 01970 01923 1876 N1%31
-1.9 | 02872 2807 02743 02650 02al9 02559 A2500 02442 2385 02330
-1LB | 03593 03515 03438 03362 A3ZER 03216 03144 3074 03005 2938
L7 | 04457 04363 04272 04182 04093 04006 03920 03836 03754 03673
-1.6 | 05480 05370 05262 05155 05050 04947 04846 04746 04648 04551
-5 | 06681 6553 06426 06301 a7 L6057 5938 (5821 05705 5592
-1.4 | 08076 07927 ATTED 07636 7493 07353 07215 ATOTE HIGUEE] DEEL]
=13 | 09680 09510 09342 09176 09012 D885 08691 DB534 08379 DE226
1.2 | 11507 11314 1123 10938 10749 10565 10383 Q0x04 10027 09853
-1 | 13567 13350 3136 12924 12714 12507 12302 A2ioo 1eon 11702
-1 | L 15E66 156258 5386 15151 14917 4686 14457 421 14007 J3786
0.9 | 18406 AE141 ATET9 17619 17361 A7106 16853 BT 16354 Jdalog
8 | 21186 20897 20611 20327 2004 19766 19489 19215 18943 86T
0.7 | 24196 238ES 235876 232700 22965 22663 22363 22065 217700 21476
A6 | 27425 27093 26THY 26435 2alng 25TRS 25463 25143 et e 24510
-5 | 30854 30503 30153 29806 20460 20116 28774 25434 25096 27760
4 | 34458 34090 33724 33360 32997 22636 32276 31918 31561 31207
<03 | 38209 3T7HIR 37448 37070 el Tk A6317 35942 5569 35197 827
0.2 42074 A1683 41294 A090s ADs17 40129 39743 935 J3R974 s |
A1 | 46017 45620 A523 44828 44433 44038 43644 43251 AZRER 42465
00| 50000 AU A9202 ARR03 AR5 ARiio ATA08 AT210 46812 Abd14

0.50

0.45

0.40

0.35

0.30

0.25

0.20

-1.96

-3.0

=l

-2.0

-1.5

-1.0

-0.5

0.0

0.5

15

2.0

225

3.0

B

T.X. Av Z ~ N(0, 1), va BpeBei n P(Z < -1,96)



STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z | .00 A1 02 03 04 05 206 07 08 09 noee
-39 00005 00005 00004 00004 00004 00004 00004 00004 00003 00003 0.055
38| 00007 00007 00007 00006 00006 00006 00006 00005 00005 00003 0,050
7| 00011 00010 000LD 00010 00009 00009 00008 00008 00008 0ODOS
-6 | 00016 .0001S  .00DOLS 00014 00014 00013 00013 00012 00012 00011 0.045 1
=35 | 00023 00032 00022 00021 A0020 00019 00019 00018 00017 00017 aaad
-34 | 00034 00032 0003 0003000029 00028 00027 00026 00025 00024
=33 | 00048 00047 00045 00043 00042 00040 00039 0003 00036 00035 0.035 +
3.2 | 00069 00066 00064 00062 00060 .000SE 00056 00054 00052 000SO 0.030
30| 00097 00094 00090 000RT  000R4 00082 00079 00076 00074 00071 y
30| 00135 00131 00126 00122 00118 00114 00001 00107 00104 00100 B
29 | 00187 00181 00175 00169 00164 00159 00154 00149 00144 00139 0020 4
=28 | 00256 00248 00240 00233 00226 00219 00212 00205 00199 00193
27| 00347 00336 00326 00317 00307 00298 00289 00280 00272 00264 00157
26 | 00466 00453 00440 00427 00415 00402 00391 00379 00368 00357 0010+
-2.5 | 00621 0604 00SRT 00570 00354 00539 00533 00508 00494 00480
=24 | 00820 00798 00776 00755 00734 00714 00695 00676 00657 00639 00057
=23 | 01072 01044 01017 00990 00964 00939 00914 L00BR9 00866 0042 0.000 -
2.2 | 01390 01355 01321 01287 01255 01222 01191 01160 01130 01101 oo 170

=31 | 01786 01743 01700 01658 1618 {578 1539 (01500 01463 01426

220 02275 0 02169 02118 2065 02018 01970 01923 01876 01811 150 155 160 165 170 175 180 185 180 195 200 205

-1.9 | 02872 2807 02743 2680 2619 02559 2500 2442 M2A3RS5 02330
-18 | 03593 03515 03438 03302 M3ZRE 03216 03144 03074 03005 A2938

=LT | 04457 04363 04272 04182 04093 04006 03920 {03836 03754 03673 4
-6 | 05480 05370 05262 05155 05050 04847 04846 04746 04648 04551 T[X AV Z - N(1771 8)1 Va Bpeeel r] P(Z < 170)

-1.5 | 0668] 6552 06426 06301 De17E 06057 03938 Q35821 03705 M5592

X

-1.4 | 08076 07927 OT7ED 07636 07493 07353 07215 OT078 06944 D%
=13 | 09680 09510 09342 09176 09012 JDRES] D8691 08534 8379 MRI26

=12 | (11507 11314 1123 10935 10749 10565 (10383 10204 10027 9853
-1.1 3567 13350 13136 12924 2714 2507 12302 2100 1900 1702
=L | 15866 15635 15386 15151 A4917 14686 14457 A4231 14007 13786
0.9 | 18406 AE141 ATETY 17619 17361 A7106 16853 6602 16354 d6109
0.8 | 21186 20897 20611 20327 20045 19766 19489 19215 18943 18673

0.7 | 24196 23885 23576 23270 22965 22663 22363 22065 21770 21476
6 | 27425 27083 26763 26435 26109 25785 25463 25143 24835 24510
-5 | 30854 30503 30153 20806 29460 29116 28774 JE434 28096 27760

4 | 34458 4090 33724 33360 32997 32636 32276 31918 31561 31207
<03 | 3R209 37828 37448 37070 6693 A6317 35942 5569 35197 J4827
0.2 | 42074 41683 41294 40805 40517 40129 39743 39358 ARa74 RS9
01 | 46017 45620 452124 4828 44431 44038 43644 43251 42858 42465
| 50000 Avail 49202 A8803 A8405 A8006 A7608 A7210 46812 Ao414




STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

7 00 A1 A2 A3 04 A5 A6 A7 A8 A9
=39 | 00005 00005 0004 0004 0004 00004 0004 00004 0003 0003
-8 | 00007 00007 00007 00006 A6 000G 0006 A0S 0005 0003
=37 | 00011 00010 00010 00010 00009 00009 00008 00008 00008 00008
36 | 00016 OD0LS 00015 00014 00014 00013 00013 00012 00012 00011
=35 | 00023 00022 00022 00021 A0 00019 00019 TES 00017 A7
=34 | 00034 00032 0031 00030 A9 L0028 00027 L0026 D005 0024
=33 | 00048 00047 00045 00043 0042 00040 00039 0038 00036 0035
=32 | 00069 00066 00064 00062 00060 00058 00056 00054 00052 00050
-3 00097 Jnoa4 00090 0087 A00E4 00082 00079 00076 00074 00071
=30 | 00135 00131 00126 00122 011E 00114 0Ll 00107 0104 L0100
=29 | 00187 TR 0017 D069 D064 00159 0054 0149 L EE] 0139
=28 | 00256 00248 00240 00233 00226 00219 00212 0205 0199 00193
2.7 | .00347 0336 00326 0317 0307 L0298 0289 LO0ZED 0272 0264
-6 | 00466 00453 00440 00427 00415 00402 00391 00379 00368 00357
=25 | 00621 0604 0587 00870 0554 00539 0523 (NS08 0494 AN4E0
=24 | 00820 O0T79R 007 T6 00755 00734 00714 06945 0676 0657 006349
=23 | 01072 01044 01017 00990 A0964 EED 0914 DOERY A0RGH A0E42
=22 | 01390 01355 01321 01287 01255 01222 01191 O11a0 011300 01101
=21 01786 01743 01700 01659 D618 1578 01539 01300 01463 01426
=20 | 02275 02222 02169 02118 D2068 02018 01970 01923 1876 N1%31
-1.9 | 02872 2807 02743 02650 02al9 02559 A2500 02442 2385 02330
-1LB | 03593 03515 03438 03362 A3ZER 03216 03144 3074 03005 2938
L7 | 04457 04363 04272 04182 04093 04006 03920 03836 03754 03673
-1.6 | 05480 05370 05262 05155 05050 04947 04846 04746 04648 04551
-5 | 06681 6553 06426 06301 a7 L6057 5938 (5821 05705 5592
-1.4 | 08076 07927 ATTED 07636 7493 07353 07215 ATOTE HIGUEE] DEEL]
=13 | 09680 09510 09342 09176 09012 D885 08691 DB534 08379 DE226
1.2 | 11507 11314 1123 10938 10749 10565 10383 Q0x04 10027 09853
-1 | 13567 13350 3136 12924 12714 12507 12302 A2ioo 1eon 11702
-1 | L 15E66 156258 5386 15151 14917 4686 14457 421 14007 J3786
0.9 | 18406 AE141 ATET9 17619 17361 A7106 16853 BT 16354 Jdalog
8 | 21186 20897 20611 20327 2004 19766 19489 19215 18943 86T
0.7 | 24196 238ES 235876 232700 22965 22663 22363 22065 217700 21476
A6 | 27425 27093 26THY 26435 2alng 25TRS 25463 25143 et e 24510
-5 | 30854 30503 30153 29806 20460 20116 28774 25434 25096 27760
4 | 34458 34090 33724 33360 32997 22636 32276 31918 31561 31207
<03 | 38209 3T7HIR 37448 37070 el Tk A6317 35942 5569 35197 827
0.2 42074 A1683 41294 A090s ADs17 40129 39743 935 J3R974 s |
A1 | 46017 45620 A523 44828 44433 44038 43644 43251 AZRER 42465
00| 50000 AU A9202 ARR03 AR5 ARiio ATA08 AT210 46812 Abd14

Na Bpebei 0 aplBPog z yia Tov oTIoioV I0XVEL:

P(Z < z) = 0,305



0.50

0.45

0.40

0.35

0.20

0.25

0.20

0.05

0.00

-0.05

| _- L
0.91
-35 -30 -25 -20 1.0 -05 0.0 0.5 1.0 1.5 2.0 2.5 3.0
X

3.5

T.X. Av Z ~ N(0O, 1), va Bpebei n P(Z < 0,91)

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Zz A0 A1 A2 A3 A4 A5 Al A7 I8 A9
0.0 | 50000 50399 SOTOR S1197 51595 51994 52392 52790 S3ER 53586
0.1 | 53983 54380 54770 55172 53567 55962 Sh356 56749 S7142 7535
0.2 [ 57926 S5E317 SET06G 59095 58483 59871 60257 6i6e42 61026 61409
0.3 [ 61791 62172 62552 62930 63307 (6368 (64058 64431 (64803 65173
04 | 63342 63910 66276 66640 67003 67364 67724 OROEE 68430 L8793
0.5 | 69144 H9497 HUR4T J0194 0540 JOERS 1226 1566 1904 2240
0.6 | 71575 2907 73237 73563 73891 J4215 J4537 J4857 J3175 T5490)
0.7 [ 75804 T6ells 76424 76730 STT03S 17337 J7637 17935 JTRI30 JTR524
0.8 [ 7RE14 79103 79389 19673 79955 R0234 RO511 ROTRS R1057 R1327
0.9 | 81594 B1859 K212 2381 2639 IR0 B3147 B3398 3646 B3RO
L0 | Bd4134 B4375 Bd614 B4849 BS08 £5314 B8543 BET69 £5093 B62l4
L1 | 86433 LBO630 RGEIE) BT076 BT2186 B7493 BT698 7900 BEL00 BE29R
1.2 | .EE493 EEARG BEETT BO0AS 9351 BB435 E9a17 9794 9973 H0147
1.3 [ 90320 80490 H0658 80824 B9S8R H1149 81309 H1466 81621 81774
1.4 | 91924 92073 82230 92364 B3507 B3647 B2785 82022 3036 B389
1.5 [ 93319 B3R B3574 H3699 H3822 3043 H4062 B4179 4295 4408
L& | 94520 94630 94738 94845 L4950 85053 95154 95254 95352 B3449
LT [ 95543 85637 H572R H5E1R 45907 b5994 H6a0E0 H6l6d H6246 B6327
1.8 [ 96407 H6485 86562 H6638 86712 H6784 H6R56 B65926 6995 87062
1.9 | 97128 47193 47157 7330 H7381 87441 7500 AT558 7615 87670
o | 97T HTTTR H7831 HTERD 07932 L7982 HRO30 BROTT BR324 HR169
L1 | 98214 D8257 98300 98341 ORIRZ OR422 08461 ORS00 OR53T 98574
2 [ 9EALD HEA4S HEATY HET13 HET4S HETTR HERD JHER4D HERTO HEE99
L3 | 9R92R HE956 GR9R3 88010 89036 8904l 9086 89111 89134 9158
24 | 99180 89202 89224 9245 99266 H9386 H9305 9324 9343 59361
15| 99379 B9396 B9413 B9430 H9446 9461 B9477 9492 H9506 BO520
Lo | 99534 99547 99560 99573 OS85 9598 09609 09621 09632 80643
LT | 99653 H9664 H9674 H96R3 49691 89702 49711 89730 49728 59734
LR [ 99744 89752 89760 89767 89774 99781 G97RR 99795 89801 59807
29 | 989813 9819 9825 083 L9836 S84 IR H8851 9856 59861
30| 99R6S H9869 L9874 HORTR HOER2 LOERG LO8RY L9893 L9896 9900
30| 99903 9990164 99910 99913 49916 L9918 49921 59924 9920 89929
A2 [ 9993] 559934 59936 H993R 49940 459947 49944 49944 49948 59950
33 | 99952 99953 99955 99957 99958 9960 99961 99962 99964 59965
Jd4 | 99966 9968 89969 89970 89971 89972 09973 89974 09975 89976
35 | 99977 H99TR H99TR B9979 L9 L9098 H998 ] L9982 L9983 L9983
36 | 99984 99085 99085 99084 9986 L99RT H99RT LO0RR HO0RR H9989
AT [ 99989 55990 59990 59990 49949] 49949] 499492 499492 499492 599492
A8 [ 99993 89993 89993 89954 99494 599494 9944 99945 99945 99945
1.9 | 99995 H9995 9996 L9996 L9996 L9996 L9996 L9996 49997 599497




0.045
0.040
0.035
0.030
0.025

y 0.020
0.015
0.010
0.005
0.000

-0.005

To péoo Bapog Twv VEWVY 20 — 29 TWV OKOAOLBE( TNV KAVOVIKI)

g
80

35

40

45

50

]

60

65

70

75

X

80

85

90

95

100 105 110 115

Katavoun pe péon tiun 73,9 kg Kai TuTtikn ammokAion 11,3 kg.

(o) Na Bpebei 10 TTOCOOTO TWV VEWVY HE BAPOC PIKPOTEPO ATIO 80 KIAQ.
(B) Na Bpebei 10 TOOOCTO TWV VEWV PE BAPOC HEYOAADTEPO OTTIO 80 KIAG.

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Zz A0 A1 A2 A3 A4 A5 Al A7 I8 A9
0.0 | 50000 50399 SOTOR S1197 51595 51994 52392 52790 S3ER 53586
0.1 | 53983 54380 54770 55172 53567 55962 Sh356 56749 S7142 7535
0.2 [ 57926 S5E317 SET06G 59095 58483 59871 60257 6i6e42 61026 61409
0.3 [ 61791 62172 62552 62930 63307 (6368 (64058 64431 (64803 65173
04 | 63342 63910 66276 66640 67003 67364 67724 OROEE 68430 L8793
0.5 | 69144 H9497 HUR4T J0194 0540 JOERS 1226 1566 1904 2240
0.6 | 71575 2907 73237 73563 73891 J4215 J4537 J4857 J3175 T5490)
0.7 [ 75804 T6ells 76424 76730 STT03S 17337 J7637 17935 JTRI30 JTR524
0.8 [ 7RE14 79103 79389 19673 79955 R0234 RO511 ROTRS R1057 R1327
0.9 | 81594 B1859 K212 2381 2639 IR0 B3147 B3398 3646 B3RO
L0 | Bd4134 B4375 Bd614 B4849 BS08 £5314 B8543 BET69 £5093 B62l4
L1 | 86433 LBO630 RGEIE) BT076 BT2186 B7493 BT698 7900 BEL00 BE29R
1.2 | .EE493 EEARG BEETT BO0AS 9351 BB435 E9a17 9794 9973 H0147
1.3 [ 90320 80490 H0658 80824 B9S8R H1149 81309 H1466 81621 81774
1.4 | 91924 92073 82230 92364 B3507 B3647 B2785 82022 3036 B389
1.5 [ 93319 B3R B3574 H3699 H3822 3043 H4062 B4179 4295 4408
L& | 94520 94630 94738 94845 L4950 85053 95154 95254 95352 B3449
LT [ 95543 85637 H572R H5E1R 45907 b5994 H6a0E0 H6l6d H6246 B6327
1.8 [ 96407 H6485 86562 H6638 86712 H6784 H6R56 B65926 6995 87062
1.9 | 97128 47193 47157 7330 H7381 87441 7500 AT558 7615 87670
o | 97T HTTTR H7831 HTERD 07932 L7982 HRO30 BROTT BR324 HR169
L1 | 98214 D8257 98300 98341 ORIRZ OR422 08461 ORS00 OR53T 98574
2 [ 9EALD HEA4S HEATY HET13 HET4S HETTR HERD JHER4D HERTO HEE99
L3 | 9R92R HE956 GR9R3 88010 89036 8904l 9086 89111 89134 9158
24 | 99180 89202 89224 9245 99266 H9386 H9305 9324 9343 59361
15| 99379 B9396 B9413 B9430 H9446 9461 B9477 9492 H9506 BO520
Lo | 99534 99547 99560 99573 OS85 9598 09609 09621 09632 80643
LT | 99653 H9664 H9674 H96R3 49691 89702 49711 89730 49728 59734
LR [ 99744 89752 89760 89767 89774 99781 G97RR 99795 89801 59807
29 | 989813 9819 9825 083 L9836 S84 IR H8851 9856 59861
30| 99R6S H9869 L9874 HORTR HOER2 LOERG LO8RY L9893 L9896 9900
30| 99903 9990164 99910 99913 49916 L9918 49921 59924 9920 89929
A2 [ 9993] 559934 59936 H993R 49940 459947 49944 49944 49948 59950
33 | 99952 99953 99955 99957 99958 9960 99961 99962 99964 59965
Jd4 | 99966 9968 89969 89970 89971 89972 09973 89974 09975 89976
35 | 99977 H99TR H99TR B9979 L9 L9098 H998 ] L9982 L9983 L9983
36 | 99984 99085 99085 99084 9986 L99RT H99RT LO0RR HO0RR H9989
AT [ 99989 55990 59990 59990 49949] 49949] 499492 499492 499492 599492
A8 [ 99993 89993 89993 89954 99494 599494 9944 99945 99945 99945
1.9 | 99995 H9995 9996 L9996 L9996 L9996 L9996 L9996 49997 599497




Na Bpebei 0 aplBuog z yia Tov oTI0ioV IoXVEL:

(@) P(Z<2)

(B) P(Z2>2)

0.9664

0,007/8

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Zz A0 A1 A2 A3 A4 A5 Al A7 I8 A9
0.0 | 50000 50399 SOTOR S1197 51595 51994 52392 52790 S3ER 53586
0.1 | 53983 54380 54770 55172 53567 55962 Sh356 56749 S7142 7535
0.2 [ 57926 S5E317 SET06G 59095 58483 59871 60257 6i6e42 61026 61409
0.3 [ 61791 62172 62552 62930 63307 (6368 (64058 64431 (64803 65173
04 | 63342 63910 66276 66640 67003 67364 67724 OROEE 68430 L8793
0.5 | 69144 H9497 HUR4T J0194 0540 JOERS 1226 1566 1904 2240
0.6 | 71575 2907 73237 73563 73891 J4215 J4537 J4857 J3175 T5490)
0.7 [ 75804 T6ells 76424 76730 STT03S 17337 J7637 17935 JTRI30 JTR524
0.8 [ 7RE14 79103 79389 19673 79955 R0234 RO511 ROTRS R1057 R1327
0.9 | 81594 B1859 K212 2381 2639 IR0 B3147 B3398 3646 B3RO
L0 | Bd4134 B4375 Bd614 B4849 BS08 £5314 B8543 BET69 £5093 B62l4
L1 | 86433 LBO630 RGEIE) BT076 BT2186 B7493 BT698 7900 BEL00 BE29R
1.2 | .EE493 EEARG BEETT BO0AS 9351 BB435 E9a17 9794 9973 H0147
1.3 [ 90320 80490 H0658 80824 B9S8R H1149 81309 H1466 81621 81774
1.4 | 91924 92073 82230 92364 B3507 B3647 B2785 82022 3036 B389
1.5 [ 93319 B3R B3574 H3699 H3822 3043 H4062 B4179 4295 4408
L& | 94520 94630 94738 94845 L4950 85053 95154 95254 95352 B3449
LT [ 95543 85637 H572R H5E1R 45907 b5994 H6a0E0 H6l6d H6246 B6327
1.8 [ 96407 H6485 86562 H6638 86712 H6784 H6R56 B65926 6995 87062
1.9 | 97128 47193 47157 7330 H7381 87441 7500 AT558 7615 87670
o | 97T HTTTR H7831 HTERD 07932 L7982 HRO30 BROTT BR324 HR169
L1 | 98214 D8257 98300 98341 ORIRZ OR422 08461 ORS00 OR53T 98574
2 [ 9EALD HEA4S HEATY HET13 HET4S HETTR HERD JHER4D HERTO HEE99
L3 | 9R92R HE956 GR9R3 88010 89036 8904l 9086 89111 89134 9158
24 | 99180 89202 89224 9245 99266 H9386 H9305 9324 9343 59361
15| 99379 B9396 B9413 B9430 H9446 9461 B9477 9492 H9506 BO520
Lo | 99534 99547 99560 99573 OS85 9598 09609 09621 09632 80643
LT | 99653 H9664 H9674 H96R3 49691 89702 49711 89730 49728 59734
LR [ 99744 89752 89760 89767 89774 99781 G97RR 99795 89801 59807
29 | 989813 9819 9825 083 L9836 S84 IR H8851 9856 59861
30| 99R6S H9869 L9874 HORTR HOER2 LOERG LO8RY L9893 L9896 9900
30| 99903 9990164 99910 99913 49916 L9918 49921 59924 9920 89929
A2 [ 9993] 559934 59936 H993R 49940 459947 49944 49944 49948 59950
33 | 99952 99953 99955 99957 99958 9960 99961 99962 99964 59965
Jd4 | 99966 9968 89969 89970 89971 89972 09973 89974 09975 89976
35 | 99977 H99TR H99TR B9979 L9 L9098 H998 ] L9982 L9983 L9983
36 | 99984 99085 99085 99084 9986 L99RT H99RT LO0RR HO0RR H9989
AT [ 99989 55990 59990 59990 49949] 49949] 499492 499492 499492 599492
A8 [ 99993 89993 89993 89954 99494 599494 9944 99945 99945 99945
1.9 | 99995 H9995 9996 L9996 L9996 L9996 L9996 L9996 49997 599497




2 UJMETPIEC TNC KOVOVIKNC KOTAVOUNC

H ouppetpia ¢ ouvaptnong rtukvotntag mbavotntac e N(O, 1), ETUTPETIEL TN XpPHOoN
LOVO TOL PICOU TTIVOKO TIMWV. ZUVABWCE, A&IoTTIoIEITal TO “BETIKG” TOL PEPOC, ONANDI AUTO
TIOL TIEPIEXEL TIC TIMEC P(2) = P(Z < 2), yia 0,5 < 7 < 3,49.

[0 TOV LTTOAOYIOUO TUBAVOTHTWVY TIOV P(Z < ) Ye apvnTIKO z, UTTIOPEI va a&loTtoInBEl Nn
oXEon:
D(-2)=1-P(2) 1 D)+P(-2)=1

Mpayuatl, P(z) =P(Z<z2)=1-P(Z>2)=1-P(Z<-z) =1-P(-z). ETumALov, Aoyw 1Nn¢
OUMMETPIOG YOPW aTTO TO O, €ival pavepo OTL:

P0<Z<z)=P(Z<2)-P(Z<0)=d(z) - Y-.
P(-z<Z<2)=P(Z<2)-P(Z<-2) = DP(z) - P(-z) = 2d(z) - 1.
Me TIC TTAPOTIAVW OXECEIC KAl TNV dLVATOTNTO AVAYWYIC OTIOI0GONTIOTE KAVOVIKAG

katavounc otn N(0, 1) gival duvaTO VA AVTILUETWTIIOTOUV OAQ TA TIPOBANUATA TIOU a@OPOLV
KOVOVIKI] KATOVOWN.



Probability density

0.4

0.3

0.2

0.1

0.0

STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

-3 -2 -1 0 1 2

Apaotnpiotnta: Av Z ~ N(O, 1), va Bpebouv ot:
() PO<Z<1)

(B) P(1 <Z < 2)
(y) P(2 < Z < 3)

(3) P(-1 < Z < 0)
() P(-2 < Z <-1)
QP(1<Z<1)
() P(2<Z<?2)

(0) P(-3<Z<3)

Zz A0 A1 A2 A3 A4 A5 Al A7 I8 A9
0.0 | 50000 50399 SOTOR S1197 51595 51994 52392 52790 S3ER 53586
0.1 | 53983 54380 54770 55172 53567 55962 Sh356 56749 S7142 7535
0.2 [ 57926 S5E317 SET06G 59095 58483 59871 60257 6i6e42 61026 61409
0.3 [ 61791 62172 62552 62930 63307 (6368 (64058 64431 (64803 65173
04 | 63342 63910 66276 66640 67003 67364 67724 OROEE 68430 L8793
0.5 | 69144 H9497 HUR4T J0194 0540 JOERS 1226 1566 1904 2240
0.6 | 71575 2907 73237 73563 73891 J4215 J4537 J4857 J3175 T5490)
0.7 [ 75804 T6ells 76424 76730 STT03S 17337 J7637 17935 JTRI30 JTR524
0.8 [ 7RE14 79103 79389 19673 79955 R0234 RO511 ROTRS R1057 R1327
0.9 | 81594 B1859 K212 2381 2639 IR0 B3147 B3398 3646 B3RO
L0 | Bd4134 B4375 Bd614 B4849 BS08 £5314 B8543 BET69 £5093 B62l4
L1 | 86433 LBO630 RGEIE) BT076 BT2186 B7493 BT698 7900 BEL00 BE29R
1.2 | .EE493 EEARG BEETT BO0AS 9351 BB435 E9a17 9794 9973 H0147
1.3 [ 90320 80490 H0658 80824 B9S8R H1149 81309 H1466 81621 81774
1.4 | 91924 92073 82230 92364 B3507 B3647 B2785 82022 3036 B389
1.5 [ 93319 B3R B3574 H3699 H3822 3043 H4062 B4179 4295 4408
L& | 94520 94630 94738 94845 L4950 85053 95154 95254 95352 B3449
LT [ 95543 85637 H572R H5E1R 45907 b5994 H6a0E0 H6l6d H6246 B6327
1.8 [ 96407 H6485 86562 H6638 86712 H6784 H6R56 B65926 6995 87062
1.9 | 97128 47193 47157 7330 H7381 87441 7500 AT558 7615 87670
o | 97T HTTTR H7831 HTERD 07932 L7982 HRO30 BROTT BR324 HR169
L1 | 98214 D8257 98300 98341 ORIRZ OR422 08461 ORS00 OR53T 98574
2 [ 9EALD HEA4S HEATY HET13 HET4S HETTR HERD JHER4D HERTO HEE99
L3 | 9R92R HE956 GR9R3 88010 89036 8904l 9086 89111 89134 9158
24 | 99180 89202 89224 9245 99266 H9386 H9305 9324 9343 59361
15| 99379 B9396 B9413 B9430 H9446 9461 B9477 9492 H9506 BO520
Lo | 99534 99547 99560 99573 OS85 9598 09609 09621 09632 80643
LT | 99653 H9664 H9674 H96R3 49691 89702 49711 89730 49728 59734
LR [ 99744 89752 89760 89767 89774 99781 G97RR 99795 89801 59807
29 | 989813 9819 9825 083 L9836 S84 IR H8851 9856 59861
30| 99R6S H9869 L9874 HORTR HOER2 LOERG LO8RY L9893 L9896 9900
30| 99903 9990164 99910 99913 49916 L9918 49921 59924 9920 89929
A2 [ 9993] 559934 59936 H993R 49940 459947 49944 49944 49948 59950
33 | 99952 99953 99955 99957 99958 9960 99961 99962 99964 59965
Jd4 | 99966 9968 89969 89970 89971 89972 09973 89974 09975 89976
35 | 99977 H99TR H99TR B9979 L9 L9098 H998 ] L9982 L9983 L9983
36 | 99984 99085 99085 99084 9986 L99RT H99RT LO0RR HO0RR H9989
AT [ 99989 55990 59990 59990 49949] 49949] 499492 499492 499492 599492
A8 [ 99993 89993 89993 89954 99494 599494 9944 99945 99945 99945
1.9 | 99995 H9995 9996 L9996 L9996 L9996 L9996 L9996 49997 599497




0.3

0.2

0.1

0.0

13.6%

34.1% 34.1%

13.6%




Kavovikn Katavour) — Zuvaptnon KAaTtavounc

YTTOAOYIONOC TTIBAVOTATWY JE UTTOAOYIOTH:

Av X ~ N(M, 02), TOTE:

* MS Excel n LibreOffice Calc: F, (x) = P(X < x) = NORM.DIST(z; y; 0; 1)
* MN\wooa R: F,(x) = P(X < x) = pnorm(X, Y, 0)

* Octave (| Matlab): normcdf (x, y, 0)

(oto Octave TipwTa TIPETIEI VO QOPTwOEi n avtiotoixn BiBAI0ONKN: pkg load statistics)



Aoknaelg otnv Kavovikr) Katavoun

1. 310 oxfuUa TTOPOUCIALETal N YPOQIKNA TtapdaTtacn TG ouvdptnong f(x) = 1 e

Vam

Na Bpebei 10 epBadOV TOL XPWHOTICHUEVOL XwPiov




Aoknaelg otnv Kavovikr) Katavoun

2. 310 OXNUO TIOPOUCIAZETAI N YPAQIK TTApAcTacn Tng ouvaptnong f(x) = 1 e

Vam

Na Bpebei 0 aplBpog z Ttov gugaviletal oTo dIAYPOUA..

E = 0.2546




Aoknaelg otnv Kavovikr) Katavoun

(x —100)

3. 210 oXNua TIAPOUCIAETal N YPAPIKY TIAPEaTAC TNG ouvApPTNONG f(X ) = Lo @0

15v2Tm

Na Bpebei 0 aplBpog X TToL eP@avileTal aTo dIAYPOUUA.

B -

\

B

A

m— ! i




Aoknaelg otnv Kavovikr) Katavoun

4. O YECOC XPOVOC TIOU TIEPVAEL EVA ATOHUO OTO (WOAOYIKO KATIO TNC OccoaAovikng sival 96 Astttd. H
TUTTIKA OTTOKAION €ival 17 AETTTA. YTIOBETOVPE OTI O XPOVOC Eival KAVOVIKA KATAVEUNUEVOC.

(o) Na Bpebei T0 TTOOOO0TO TWV ETUCKETITWV TIOL APIEPWVOLV () TOUAAXIOTOV 120 AeTtTd, (B) TO TTOAV
80 AeTITA OTNV ETTIOKEYN TOUC.



[Mpoocyylon TNC AIwVUUIKNG KOl TNG
Katavoung Poisson arto tnv Kavovikn



[Mpooéyyion TN¢ AlwVUUIKNC aTtO TNV KAvovIKn
ATIOOEIKVUETAI OTL:
Av X ~ B(n, p), n > 30 kail np > 5, ng > 5 161t€ X = N(nhp, npq), g = 1- p.
Av X ~ Poisson(A) kai A > 20, tote X=N(A, A) (u = 02 = A).

>TOUC TEAIKOUC UTIOAOYIOUOUC, €XEI KOBIEPWOBEL N €ENC TIPOCOPUOYN W MO TIPAKTIKNA TIOL Vel
KOAOTEPQ TIPOOEYYIOTIKA aTtoTeEAéopata (continuity correction factor):

« P.X=s0)=P (X<a+), P,(X<a)=P(X<a+),

« PXza)=P (X>a-%), P (Xza)=P(X>a-"2%),



[Mpooeyylon ¢ B(n, p) arto tnv N(np, npq)
Mapadeiypa 1
Av X ~ B(300, 0.05), 161€ 10 d1Aypapua g ouvaptnong padag rubavotntag tne X ival To €ENe:
0.125
0.100
0.075

P(X=x)

0.050
0.025

0.000

Q %) © 9

Mapatnpolpe ot np = 15, nq = 285 kai N tpooéyyion X = N(15, 14.25) = N(15, 3.772), sival pia
O&IOTIPETING TIPOCAPHOYI] TNE SIWVUHIKAC KATAVOUIC.



[Mpoogyyion tn¢ B(n, p) arto v N(np, npQq)

Mapadeiypa 2
Av X ~ B(300, 0.004), 161¢ 10 d1AYpAPMA TNE cLVAPTNONG HAdag TIBavOTNTaC TNE X Eival To €ENC:

0.4
03

0.2

P(X=x)

%

0.0
X

NoapatnpoLue ot np = 1,2, ng = 298,8 kal n tpocgyyion X = N(1.2, 1.195) = N(1.2, 1.093?), dev
€ival KOAN TIpOCappOoyr] TNG SIWVUHIKAC KATAVOC.



[Mpoocyyion ¢ P(A) amto v N(A, A)
Napadeiypa 1
Av X ~ Poisson(49), tote n tpoogyylon X ~ N(49, 49) = N(49, 72) gival IKavoTtoINTIKN.
0.06

0.04

P(X=x)

0.02

0.00

b ® 2l b 0 g R gl o P P P AL 6
X




[Mpoocyyion tng P(A) arto v N(A, A)

MNapadeypa 2

Av X ~ Poisson(2), 16te n tpoogyyion X ~ N(2, 2) = N(2, 1.42) dev €ival KaAf (de€&1& acVOPUETPN
KoTavoun).

0.3

0.2

P(X=x)

Q1

0.0




AOKNOEIC

1. ATtO TIpONYOUVUEVEC EPEVVEC YVWPICOVHE OTI TO 5% £vOC TUTIOL OAOKANPWUEVWY KUKAWUATWVY
OTAPATOUV VO AEITOLPYOUV PETA TOV TIPWTO XPOVOo. AyopAaloupe pio peydin mtaptida arod 300 tEtola
OAOKANPwEVA KUKAWMaTa. Na BpeBouv ol TiIBavoTtnTeC:

(a) TouAaxiotov 50 arto ta 300 va GTAOPOTHOOULY VO AEITOVPYOUV PETA TOV TIPWTO XPOVO.

(B) To TTOAU 20 aTto Ta 300 va oTOPATACOUVY VO AEITOLVPYOUV PETA TOV TIPWTO XPOVO.

(y) Aiyotepa artod 10 ota 300 va OTAPOTIOOLY VA AEITOLPYOLV PETA TOV TIPWTO XPOVO.

() akpIBw¢ 45 ota 300 va TOUOTHO0UV VO AEITOVPYOUV PETA TOV TIPWTO XPOVO.



AOKNOEIC

2. TVwpIidouue OTI T AVTOKIVNTA PTAVOLY O€ VA XWPO oTABuevong ue pubuo 50 ava wpa.
YTI08£T0UE OTI 01 a@i&elc Twv 1.X. gival avegaptnteg petagd Touc. Na Bpebei n Tubavotnta
TNV ETTOPEVI WP O APIBUAOC TWV AUTOKIVITWY TIOL PTAVOUV O€ AUTO TO TIAPKIVYK VA Eival

METOEL 54 Kal 62.



AOKNOEIC

3. Z€ JIa TIOAN, 10 46% TwV KATOIKWV PN@ICE ToV VLV dNpapXo. AauBavetal eva Tuxaio ociypa 500
KOToikwv. Na Bpebei n Tubavaotnta, ToLAGxXIoToV 250 artd aLTOUE VO €XOULV YN@ICEL TOV VLV dNUAPXO.



AOKNOEIC

4. O aplBuoC oclopwv PE pEyebog TovAaxiotov 4,5 BaBuwv ¢ KAipyakag Pixtep Kal Ye
ETTIIKEVTPO o€ artootaon 40 XIAMOUETPWY OTIO TO KEVTPO TNC ©@EC0COAOVIKNG OKOAOLOEI pio
KaTtavour) Poisson pe yéoo 0po 6,5 asiopoi Tn dekaetia. Mola gival n bavotnta va
ONMEIWBOUV TOLAAXIOTOV 2 TETOIOI GEICHOI TOV ETIOPEVO XPOVO;



AOKNOEIC

5. 'Eva pyooTACIO KOTAOKELALEL KATA HECO 0p0 10.000 OAOKANPWHEVO KUKAWUATO TV NUEPA KAl N
TIOPAywy KABE piog NuEPC ival aveEAPTNTN OTIO TIC AAAEC.
(a) Na Bpebei n Bavotnta o€ pia NUEPA VO KOTAOKELOOTOUV TIEPICCOTEPA OTIO 10.200 KUKAWUATO.

(B) Na Bpebei 10 avapevouevo TIANB0C NUEPWV OE €va £T0C OTIC OTIOIEC BA KATOOKELATTOUV
TIEPIOOOTEPA aTTO 10.200 KUKAWUOTA.



["EVIKI dUVATOTNTA TIPOCEYYIONC MIiOG
OIOKPITNC KATAVOUNC OTIO TNV KOVOVIKN
AVOOEIKVUETAI PE PUOIKO TPOTIO TO EPWTNMA:

EKTOC aTt0 TN JIWVUUIKI KAl TNV Poisson, TIoIEC AAANEC
KOTOVOUEC UTTIOPOUV VA TIPOCEYYIOTOUV ATIO TNV KOVOVIKN;

H amavinon ivat artAn: ‘Otav n tuxaio JETaANTr) oV pacg EVOIA@EPEL OpileTal 1) PTTOPEI
va BewpnOei we Eva aBpoIopa ETTPEPOLE TUXAIWY YETABANTWV TIOUL €ival AVEEAPTNTEC
METOEL TOUC PE OVAAOYA YEWUETPIKA XOPOKTNPIOTIKA OTIC KATOVOUEC TOLC (AVAUEVOUEVN
TIMI KAl TUTTIKK OTTOKAION). AUTO, €ival KATI TTOL CUPBAIVEL OTIC dVO KATOVOUEC TIOU EidAE:

« Av X ~ B(n, p), T0T€ N X propei va BewpnBei wg X = X, + X, + ... + X , 01ov X €ival ol n
emipEpoug Bernoulli dokipeg pe EX = p katVarX =p(l-p),i=1, 2, ..., n.

« Av X ~ Poisson(A), 10te n X prtopei va BewpnBei wg abpoiopa X = X, + X+ ... + Xog
ormou X ~ Poisson(1), ye EX. = 1 ko VarX = 1,i=1, 2, ..., [A], ([A]:0kEpaio PEPOG TOU A).



["EVIKI dUVATOTNTA TIPOCEYYIONC MIiOG
OIOKPITNC KATAVOUNC OTIO TNV KOVOVIKN

Av X + X, + ... + X_&ival T.J. aveapTnTeq PETOEL TOUG PE OIVAAOYO YEWUETPIKA

XOPOKTINPIOTIKA OTIC KATOVOUEC TOUC (OVAPEVOUEVN TIUN KOl TUTTIKH OTTOKAIOT), TOTE TO
Bewpnua TTOL EEACPAAILEl TNV YVWAON TNG KATAVOpNg Tou Y = X + X+ ... + X | €ival T0

Tiepipnuo Kevipiko Oplakd Oswpnua (Central Limit Theorem — CLT). AutO €Xel
TTIOAAEC EKOOXEC WC TIPOC TIC OVAYKaieC TIPOUTIOBETEIC. AUTH TTOL TAIPIALEI OTOLC OKOTTIOUC
po¢ gival n €Nc:

Kevtpiko Oplako Oswpnpa
Av X, X,, ..., X  €ival aveEAPTNTEC KOI IGOVOUEG TUXAIEG HETAPBANTEC, PE I0EG
OVOPEVOUEVEC TIUEC I KOl I0EC TIETIEPACUEVEC DIOKLUAVOEIC 02 KOl

Y= X X, .+ X

101 (Y = n*y4) I (n*0) ~ N(0, 1) r} icodvvaua Y ~ N(n-J, n-6?), Kabwg n — oo,



KATIOIEC OKOPO EVOIOPEPOVOEC KATOVOUEC
OUVEXWV TUXAIWV PMETABANTWV



Katavour) Napua




Katavoun Maupao

EVOEIKTIKO TIOPASEIYHN — YEVVECT KOTOAVOMUNG
[eyovota cLUPBaIVOLY aVEEAPTNTA PETAEL TOUC PE PUBUO A cLPBAvTa / HovAada XPOVOouU.

Av T = {XpOvog oL aTtalTelTal Yo VO Yivouv K yeyovota}, T0Te va Bpebei n ouvaptnaon

KOTOVOUNG KOl N ouVApTNan TIUKVOTNTAG TIavotnTag TN T.Y. T,.



Katavoun Maupao

EVOEIKTIKO TIOPASEIYHN — YEVVECT KOTOAVOMUNG
[eyovota cLUPBaIVOLY aVEEAPTNTA PETAEL TOUC PE PUBUO A cLPBAvTa / HovAada XPOVOouU.
Av T = {XpOvog oL aTtalTelTal Yo VO Yivouv K yeyovota}, T0Te va Bpebei n ouvaptnaon
KOTOVOUNG KOl N ouVApTNan TIUKVOTNTAG TIavotnTag TN T.Y. T,.

k-1 j — X k—1
: FTk(X) -1 e—)\x Z ()\X) Ae ()\X)

—, Xx>0. LT f =
=T 0.1 f(X) ==,

, X > 0.

Fpa@oupe T, ~ Fappa(k, A). AnAadn),
k

Edv o1 a@igel¢ Yyeyovotwv aKoAovBouv pia diadikaoio Poisson Pe puBUO A,
TOTE 0 XPOVOC avapovhig HEXP! TIG K apiéelg akoAouBei Tnv Katavoun IM(k, A).



Katavoun Maupao

Moapdadelypa
Otav o MNnavvng el yia Papeua, Papevel Katd Heoo 0po Eva Papt ava 30 Aetttd. Na BpeBein
TIUOAVOTNTO B XPEINOTEL VO TIEPIYEVEL 2 £WC 4 WPEC YIA VA TIIACEL 4 PApIa.



Katavoun Maupao

Moapdadelypa
Otav o MNnavvng el yia Papeua, Papevel Katd Heoo 0po Eva Papt ava 30 Aetttd. Na BpeBein
TIUOAVOTNTO B XPEINOTEL VO TIEPIYEVEL 2 £WC 4 WPEC YIA VA TIIACEL 4 PApIa.

AOon

To TTANB0oC X Twv eTTITUXIWV TOL MAvvn, aKoAOLBEI Katavour Poisson pe A = 2 Yapia / wpa.
Apa, 0 Xpovog T, HEXPI TIC 4 ETTITUXIEG, OKOAOULBEI TN Mappa Katavour) Fapua(4, 2).

k-1 j

o Ax ) oy

0.K.: Fr(x)=1-e™) (.—):1—e ?

ji=o J° j

3 (2X>j X>0
= I '

0

P2<T,<4)=P(T,<4)-P(T,<2)=F;(4) - F;(2) =0,4335 — 0,0424 = 0,3911=39,11%.

4
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Katavoun Maupao

Me Tnv ovopaaoia “Katavoun Yapua” TIEPIYPAPETAL Hia OIKOYEVEID CUVEXWY KATAVOUWVY TIIBAVOTHTWV
ME OV TTapAPETPOLC. H eKBETIKN Katavoun, N Katavour Erlang Kai n katavoun XI-TETpAywvo gival
EIOIKEC TIEPITITWOEIC TNC KATAVOUNC YauUpa. ZTn BIBAloypagia pg@avidetal pe dL0 Pop@EeC. H pia gival
N raupalk, A) [= Faupa(a, B) otn BipAloypagia] eve n aAAN sival N Faupalk, 8) = rauua(k, 1/A).
Ae M (ax )

o.1m.1m. X ~Tauua(k,A): f(x)= F(K] , X ~Tappa(k,0): f(x) =

Xk—l e—X/S

2 = x>0
0T (k)

Av 1 TIOPAPETPOC K ival QLOIKOC apIBuOC, TOTE N oLVAPTNON KOTAVOUNG TIPOCOIOPIZETAI OE KAEIOTH)
Hop®N WG eENG:

k-1 j k-1 j
o.K. X~Tappa(k,A):Fy(x)=1—-e™ > ()])I() , X ~Tappa(k,0): Fy(x)=1—-e™*° Jl—l(%
j=0 . j=0J-

+0o0

Znueiwon: r(z) = f t“ te ' dt, R(z)>0.

0

, X > 0.



Katavoun Napua kat guvaptnon Mayuo
Me tnv ovopaoia “ouvaptnon yapua” Tteplypa@eTal n 101K ouvaptnon
r(z)= | £ e dt, %(z)> 0.
EOKoAa TtpokUTITEl 0TI (1) = 1, VW PE rzonc'x TIAPAYOVTEC OAOKANPWON OTIOAEIKVUETAL OTI
[(z +1) = zl(2).
ATIO TO TIAPATIAVW, PE ETTOYWYN BPIOKOLE
(n) =(n—-1)!, ne N*
Mio akOpa onuavTIK oXeon €ival o T0TToC Tov Euler
Mz)r(1-z)=—nr

sin(Tz)
E10IKOTEPQ, YIa Z = Y2 vTtoAoyidoupe T'(Y2)? = T A T(%2) = 1%

Z2& 7.
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Katavoun Maupao

, Xk—le—x/e
X ~Tappack, 8): f(x)= =——, x>0, omov (z)=

> e 'dt, R(z)>0.
0 r (k) (z)

: : (n+k) 2
FeWPETPIKA Xapaktnplotika: E(X)=kO, Var(X)=k0*, E(X")=0"————%, y= —
HETPIKG XOPAKTNP (X) (X) (X") (K] Y=

Ol KOTAVOUEG YAPPO EP@aVI(OVTal CUXVA O€ JOVTEAD TIOU XPNCIPOTIOIOUVTOL 0T PNXAVIKA (OTIWC O
XPOVOC MEXPI TNV 00TOXia TOL €EOTTAICOU KOl TO ETUTIESN QOPTIOV YIA TNAETIIKOIVWVIAKEG UTTNPETIEC),
OTn JETEWPOAQYiIa (BPOXOTITWAN) KAl OTO ACQOAICTIKA HOBNUOTIKA (AOQOAIOTIKEC OTIAITACEIC KAl
OOLVOUIO ATIOTIANPWHNAC OAVEIWVY) YO T OTTOIO Ol HETAPBANTEC Eival TIAVTA BETIKEC KAl N KATAVOUN
XOPOKTNPIZETal ATIO ACLUMPETPIO.

Ettiong, uttopei va BewpnOei 0TI €ival TO CLVEXEC OVAAOYO TNG APVNTIKAC SILVUUIKAC KATAVOUNC.



4 [ 4
Katavoun Mappa(k, 0)

) L A L L B B | o ————
k=1.0,0=2.0

: k=2.0,0=2.0 : 0.5 ¢ E
- k=30,0=20 - 0.8 E E
: k=5.0,0=10 ] 07 E :
E k=9.0,06=0.5 E % %
- k=7.5,0=10 g 0.6 ¢ E
k=05,0=1.0 05 E ,g=§.8 — 4
3 E 04 1 | 0, 6=2.0 E
: - 0.3 F 0, 0= 1.0 £
- \ E 02 F 0,0=05 —— 3
= - =10 —— °
VA/ | ] 01 1.0 3
A e R Wibirer S e 0 ol by bl b
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

K I 1 7
“la7X k=1 _—t/8
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Katavoun Maupao

Mapatnpnoelg
1. Av X, X,, X, ...X_€ival Jio akoAouBia ave&aptntwv EXp(A) Tuxaiwy
UETABANTWVY, TOTE N
Y=X + X, + ..+ X,
gival pia Tuxaia petaBAntn pe katavour Faupa(n, A).
2. AV 1O n €ival peyaAo, Tote 1o Keviplko Oplako Ocwpnua dlao@aAilel Ot N

KATOVOUN YOUHO UTIOPEL VO TIPOCEYYIOTEN ATIO TNV KAVOVIKI] KOTOVOI)
N(n-A, n-A2), dnAadn

Fappa(n, A) = N(n-A, n-A?)



Katavoun Maupao

Moapdadelypa

>TO TOUEIO TOL PAPKET, BPIOKOVUE Hiao oupA PE dVO ATOUA UTIPOCTA Yac. EKeivn T oTiyur] EpXETal n
Tapiag Kot apxidel va eELTINPETE TOV TIPWTO TTEAATH. M'VwpIilovpe OTI N TaPiog eELTINPETEN TOUC TIEAATEC
ME PLOUO 3 TTEAATEC / AETITO. Mola €ival N TBaVOTNTA OTI Ba TIEPIUEVOLE TIEPICTOTEPO aTIO 1,5
AETTTO;

AOon



—
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Katavoun Maupao

Mopdadelypa

>TO TOUEIO TOL PAPKET, BPICKOLUE Pio ouPA PE dVO ATOUA UTIPOOTA Yac. EKeivn T oTiyur] €pXETal n
Tapiag Kot apxidel va eELTINPETEL TOV TIPWTO TTEAATH. M'VwPIloLPE OTI N TAMIOG EELTINPETEI TOUC TIEAATEC
ME pLOUO 3 TTEAATEC / AETITO. Mola gival N TBavOTNTA OTI Ba TIEPIYEVOLE TIEPICTOTEPO aTIO 1,5
AETTTO;

AOon
Av X = {TTA60¢ TIEAATWV TIOL EELTINPETOVVTAL OTO 1 AETITO} TOTE X ~ Poisson(3). Av T = {xpovo(
MEXPI va eEuTINPETNBOLY 2 TteAATEC), TOTE T ~ Mappa(2, 3) Kal

2 -1 j
3. 3-1,5 _ _
Fr(15)=1—-e"> ( 1 ) =1—e*[1+45)=1—-55e*.
=0 -
> UUTIEPAIVOUE OTI: P(T>15=1-P(T<1,5)=5,5*°=0,061 =6,1%.

>nueiwan: O puBuOg eEuTtnpETNoNC Ba uTtopoVCE va ekPpacTei aTo 1,5 AeTtTd | akopa Kal o€ sec. H cuvbnkn T > 1,5 6a
Slapop@wvoTav avtiotolxa T > 11 T > 90. Ze KABE TIEPITITWON, TO TEAIKO OTIOTEAECUO Ba ATav 1o idlo.



Katavoun XI-tetpaywvo (x%(n))



[(n/2, 1/2) = x#(n)

ETuAéyovtac A = ¥2 kail k = n/2, Ttaipvouue TNV 101K TIEPITITWOTN TNC KATAVOUNC AP PE

OLVAPTNOTN TIVKVOTNTAC TUOOVOTNTOC
—-x/2 ,n/2-1

e X
hlX) = o () ¥ > O

KaBw¢ To n/2 dev €ival v YEVEL aKEPAIOC, OEV gival SUVATOC O LTIOAOYIOUOC TNC
OLVAPTNONC KATAVOUNC OTNV YEVIKN TIEPITITWOT. H Katavour F(n/2, 1/2) = x2(n) €xel
LEYAAN aéio eQapuoyng 0Tn ZTATIOTIKA, OVOUAETAlI KATOHVOMR XI-TETPAYWVO HE N
Badpoug eAevBepiag (chi square distribution with n degrees of freedom) kail cupBoAileTal
X%(n) N X2, N ¢3(n) N x*(n). H 1dlaitepn onuaaia TG TPOKUVTITEl OTIO TO:

Ocwpnua
AvZ,Z, ..., Z gival oveéaptnteg T.4. pe katavour N(O, 1), T0te n Tuxaio YeTaBANTY

Q=277+ 7%+ ...+ Z% dakoAoUBEei TNV Katavour) x*(n) (dnAadn Q ~ x2(n)).

Mia amtédeién eival diabeoiun €dw: https://statproofbook.github.io/P/chi2-pdf.html


https://statproofbook.github.io/P/chi2-pdf.html

Katavoun x4(n)

fil@), Xi
05

0.471

0.3 1

T

O D = W N

0.21

0.1

o /2y ki2-1
fx(x)

= , X>0
2421 (k/2)

Fy(z)

1.01

0.8t

0.6 1

0471

0.2¢

\

0.0

FX(X> — 2k/2

\

T

1 L L L L

O O = W=

r(k/2)

X
J‘e—tlztk/z—l dt. x> 0.
0



E1dIKEC TIEPITITWOEIC X2(1) Kat X?(2)

ETuAéyovtac n = 1, Ttaipvoupe tnv 1dIkr) Ttepitttwon X3(1) (=r(¥2, ¥2)) ¢ Katavounc xli-
TETPAYWVO PE GUVAPTNOT TIVKVOTNTAC TUOAVOTNTOC

1 _
— eX/z,X>O,

fX<X) - \/ﬁ

ETuAEyovTac n = 2, TtAipvoupE TNV €I10IKN TtepiTttwon X?(2) (=I(1, ¥2)) TnC Katavoung Xi-
TETPAYWVO PE GUVAPTNOT TIVKVOTNTAC TUOAVOTNTOC

fo(x) = %e-m, x>0,

Kol ouvaptnon katavoung F (x) = 1 — e, x > 0. Mapatnpolue ot

X*(2) = Exp(1/2)



E1dIKEC TIEPITITWOEIC X2(1) Kat X?(2)

'AO'KI’]OT] (To ©@swpnua yia n = 1).
No arodeix6ei 6Tt av Z ~ N(O, 1), 10T Z2 ~ X2(1) (3nAadr f.(x) = ———e 2, x>0)




Katavopr) BAita
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Katavour) BAta

>N Bewpia TIIBOVOTATWY Kol 0TN OTOTIOTIKN, N Katavour) Brta (beta) gival pia olkoyEvela
OUVEXWV KATOVOUWV TIIBaVOTATWY TIov opidovtal ato diaotnua [0, 1], Tteplypag@ovtal aTto
OVO0 BETIKEC TIAPAPETPOLCE OXNUATOC, O Kal [3, Ol OTToieC TIPO0dIoPI(OLY Kal TO XA TNC
KOTAVOMNC.

_ . _ Ma+B) o L L\B-1 1 a-1(4 _ L\B-1
Av X ~ B(a, B) tote  f(Xx) = F(G)'F(B)X (1—-x) "= B(a B)X (1 - x)
Eidikiy ouvapmon B(z,, z,) jtz 1-t)2 dt, R(z), >0, R(z,) >
FEWUETPIKA XOPOKTNPIOTIKA:

o} ap
X~Bla,B)» E(X)= ,Var(X) =
(G B) ( ) G+B ar( ) <G+B)2<G+B+1)
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Katavoun Brta

H katavour BATa €XEl TN dLVATOTNTA VO OTIOTEAECEI HOVTEAO VIO TIC TUOAVOTNTEC Miag
AYVWOTNC KOTOVOUNC.

Mo TtapAdelyua, av Eva TEipaua eéeAicostal e dV0 TUOAVA ATIOTEAECHATO OAAG JEV Eival
YVWOTH N TUOavOTNTa TNE ETUTLXIOC, TOTE I EKTEAECT EVOC TIEPIOPIOUEVOU TIANBOUC
TIEIPAPATWVY, N KaTavoun Brita 6a urtopoloe va TIPOCPEPEL EVA TIIBOVOBEWPNTIKO POVTEAO
TIPORBAEYNC IO TNV TIPN aUTAC TNE TIIBAVOTNTOC.



[Mapadeyua

>e n =10 aywvec n opada A viknaoe tnv opdda B o€ k = 7 amd avtolc. Epeig, evdlagepouaaoTte va
BpOULUE TNV KATOVOUN TNG TIPAYHATIKNAC TUOOVOTNTAC PE TNV OTToia N opdda A VIKAEL TNV opada B.
AUTI N KOTAVOWIN MOVTEAOTIOIEITOI OTTO TNV Katavoun B(a, B) ottova=k+1=8kaif=n—-k+1 =4,

Beta Distribution Plot
a=8, =4
3.0

2.5

2.0

Density

1.5

1.0

0.5

0.0
0.0 0.2 0.4 0.6 0.8 1.0

Probability



Katavoun Brta

H katavour) Brta gpgavidetal eTiong wg n KATAAANAN KATavour o€ TIEPITITwon dIATaéng Tuxaiwy
TIHWV aTIO TNV OpolopopP@n Katavoun U(0,1). Mo ouykekpipeva, av U, ..., U_&ival n avegaptnteq

TUX0ieq HETABANTEG, kaBepia aTto TiG oTroieg éxel v U(0,1) Katavopn kat U, ..., U, gival ol
OVTIOTOIXEG TAEIVOUNMEVEC TIHEG (dnAadn U, = min(U, ..., U ) <U, <...< U, =max(U, ..., U)),
T0TE PTIOpEi va amodelxbei ot U, ~ Bnta(k, n +1-k), k=1, ..., n.

Ma TTapadelypa, av eTUAEEOLUE TuXaia 20 aplBpovg arto Tnv U(0, 1), T0te n B€on Tou 7°° 01N OEIPA
OTOlIXEioL €XeEl TNV Katavoun BAta(7, 14)

4

3

f(x)

2

1

0
0.0 0.2 0.4 0.6 0.8 1.0



Katavopr] Student pe n B.€. (N katavopn t(n))



Katavopr] Student pe n B.€. (N katavopn t(n))

H katavoun Student aTtoteAEl pia Ttpoocapuoyr TNE KAVOVIKIC KOTOVOUNC WC TIPOC TNV
TaX0TNTA JE TNV OTIOIO PEIWVETAL N CLUVAPTNO TIUKVOTNTAC TIIOAVOTNTOC KABWC N TIUN
OTTOMOKPUVETAL ATIO TNV AVAUEVOUEVN TIUN.

0.40

H 1tpooappoyn autr) Bewpeital amapaitntn oTIg
MEBOOOLC TNC ETIAYWYIKNG OTATIOTIKNE, OTAV 0.35}
HeEAETVTAL pIKPA deiypata (N < 30). H ouvdaptnon

TIUKVOTNTAG TiIBavotntag mg t(n) sivat: 0.30
0.25
n+1
M= RYRLISIE 0.20}
folx) = 1+ 0.15
/ml B 0.10}

0.05}

0007 —="—"5"17T 09 1 2 3 4




. . X
ATt0deIKVUETAL OTIL: lim f (x)= lim 1+ = = ———e
o(X) T

n-=+w n->+ow

n
ntl E
14 14
AnAadn, otnv Tpaén, av 040 040 040
0.35 0.35 0.35
0.30 0.30 0.30
r
X ~t(n) pe n > 30, YTIOPOVYE VO o35 oz oas
=0.20 Fo0.20 =020
14 , , 0.15 0.15 0.15
dEXO0LE OTI TTPOCEYYIOTIKA
0.05 0.05 0.05f
EiVC(l X ~ N(O 1) s e e o W e e
] ] x ® x
1 degree of freedom 2 degrees of freedom 3 degrees of freedom
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
§0-20 §0.20
0.15 0.15
010 0.10
0.05f 005
0.00 :/ : - L L L — 0 00 . . :
-4 -3 -2 -1 0 1 2 3 4 =4 -3 -2 =1 0 1
x x

X

5 degrees of freedom 10 degrees of freedom 30 degrees of freedom



Katavopn F(n,, n,)




Katavoun F(n,, n,)

H katavopn F gival autry Ttou akoAoLBei pio yeTafAnT 1ov opidetal w¢ 0 Aoyog dUo
OAAWV PETABANTWVY TIOL OKOAOLBOUV KaTAVOWN X Ep@avidetal otov €AeyX0 100TNTAC
OIOKLUPAVOEWVY OAANG Kal ot avaAvon dlakuuavong (ANOVA) oe OAeC TIC TIOPAANAYEC

mg¢.

2.5 | ‘
Av X, ~ x2(d,) kat X, ~ x*(d.) tote 2 s
B d1=5, d2=2
— —_ d1=10, d2=1
Y= Xl / Xz F(dl’ dz)' s d1=100, d2=100
ATIOOEIKVUETAI OTI I 0LUVAPTNON TIVKVOTNTOC .
mdavotntag mg Y ~ F(d,, d)) eivai n €&ne:
0.5
d d,/2 B d —(d, +d,)/2
f, ,(x)= 1 L x4+ 2L . \Q&N
v (d1 d2) d, d, 0 | ' SE
B ?’ ? 0 1 2 3 4

Mia artddeign sivan dloBaiun edw:https://statproofbook.github.io/P/f-pdf.html



Katavoun Cauchy




Katavoun Cauchy

H «katavopr) Cauchy(Xo, y) e€ival 1 oikoyévela
KOTOVOUWVY JE O.TI.TT
1
fxo,y(x):_ Y

n (X_Xo)z"'yz |

Av Z X 1Y, pe X, Y ~ N@O, 1), amodekvoetal
ot Z ~ Cauchy(0, 1): 1
fz<x):

(1 +x%)

1.0

0.8

H katavour) Cauchy €ival 1010pop@n KATovour] LTto TN

Ewola TIwG eV PTIOPoUV VO UTIOAOYIOTOUV yid OuThy 5 6f

YEWMETPIKA XOPOKTNPIOTIKA OTIWC Ta EX, VarX, vy, a. I
 04f

E@appoyec:

1. Mpooeyyicel ) ocuvaptnon Dirac kabwgy — 0.

2. Katovopr) amtooTtdoewy o€ eLBVYPAPHO THNHO KEKAIUEVO O€ TUXAIO Ywvia.
3. Z1n PUOIKN Eival yvwaoTr w¢ Kotavopr Lorentz.

4. E10IKN TiepITIIwon TNE Kotavoun¢ Student yia n = 2. 0.0

0.2

5

.TISU:O,’Y:O.
—z=0~v=1

- 20=0,7=2

_x“:_27,-y:1




> uvapTnoelg Tuxaiwv MetaBAnNTwv



> uvapTnoelg Tuxaiwv MetaBAnNTwv

Mapadeypo
Av X gival N taxLutnta evog |.X. oTov autoKIVNTOdPOoUOo, TOTE N ATTOCTACN TIOL dIAVUEL ATIO TN OTIYUN
TIOU TIOTIETAI TO PPEVO PEXPI TN GTIYUH TIOL OTAMATAEL divETAl ATIO T OLVAPTNON

g(x) = 0,008-x?

> € MO OUYKEKPIPEVN MEAETN N KATOVOUI] TWV TAXUTATWY TWV AUTOKIVATWY (km/h) Katd tnv Evapén tou
@PEVAPIoUATOC TIPOCBIOPIOTNKE EUTIEIPIKA Va gival N U(100, 140). Mola €ival N avapevopevn Tiun e
OTI00TOONG OKIVNTOTIoINONC;



i e et e —— e eSS

> uvapTnoelg Tuxaiwv MetaBAnNTwv

Mapadeypo
Av X gival N taxLutnta evog |.X. oTov autoKIVNTOdPOoUOo, TOTE N ATTOCTACN TIOL dIAVUEL ATIO TN OTIYUN
TIOU TIOTIETAI TO PPEVO PEXPI TN GTIYUH TIOL OTAMATAEL divETAl ATIO T OLVAPTNON

g(x) = 0,008-x?

> € MO OUYKEKPIPEVN MEAETN N KATOVOUI] TWV TAXUTATWY TWV AUTOKIVATWY (km/h) Katd tnv Evapén tou
@PEVAPIoUATOC TIPOCBIOPIOTNKE EUTIEIPIKA Va gival N U(100, 140). Mola €ival N avapevopevn Tiun e
OTI00TOONG OKIVNTOTIoINONC;

AOon

Eivan X ~ U(100, 140). Av Y = g(X) n tuxaio petafAntr) TnC amootaonc, T0te

0 140 140

1 0,008
E(Y) =E X)) = f(x)dx = | 0,008 x° dx = = .
(Y)=E(g(X)) _Lg(X) (x)dx 1{0 008X’ s dx = =

X3

=116,3 m

100



Avapevouevn tipn 'Y = g(Xx)

>TO TIPONyoLUEVO TIapadelypa Bprnkaue ot E(g(X)) = 116,3 m.

MapatnpoLpue ot E(X) = (100 + 140) / 2 = 120 ka1 o1t g(E(X)) = 0,008-1202 = 115,2 m,
onAadn ot

9(E(X)) # E(9(X)).

H mtapatripnon autn dev gival tuxaia. ATTOOEIKVUETAL OTI N HOVODIKY) TIEPITITWON OTIOV UE
BeBalOTNTA AVTIYETATIOETAI N AVAPEVOPEVN TIPN WE pia ouvaptnon g(X) ival atnv
TIEPITITWAON OTIOL N g(X) €ival YPOUMIKA, dnAadn TN Hopeng g(x) = ax + f3.

> UVETIWC, 0€ OAEC TIC AAAEC TIEPITITWOEIC, KATAPEVYOLUE OTOV OPIOUO:

fg x)dx, av X: ouvexnc.

o0

= g(x)f,(x)dx, av X: SlokpITh.

X



> uvaptnon padog rmavotntag dlakpIte Y = g(Xx)

[evikoTepa, av Y = g(X) kal R gival To e0POC TIHWV TNC X, TOTE TO €VPOC TIHWV TNC Y Eival

TO oUVOAO
{9(X), X e R}.

Av n X givarl dlakpItr T0te n ouvaptnon padag rubavotntag g Y gival
P.(y) =P =y)=P@OX)=y)=2_ - ,PX=x)=2 KX
> TNV TIEPITITWON AUTA, N AVAPEVOUEVN TIUN Kal 1 dlokLavaon TNE Y €ival avtiotoixa:
E(Y) =E(Q(X) =2 X (X

Var(Y) = Var(g(X)) =2 _. (X —H,)? -f (x)



> uvaptnon padog rmavotntag dlakpIte Y = g(Xx)

Aoknon 1
Av X dlokpity T.4u. ue P(X=Kk) =1/5, k=-1,0, 1, 2, 3, va Bpebein o.p.1t. NC Y = |X|.



> uvaptnon padog rmavotntag dlakpIte Y = g(Xx)

AokKnon 2
Av X dlakpritr) T.4. e P(X = k) = 1/5, k = 0, 1t/4, 11/2, 311/4, 1T, va Bpebei N avapevopevn
TN Mg Y = sin(X).



> uvaptnon Katavoung 'Y = g(Xx)

Moapadelypa 1
Av X ~ Exp(A), T0te va Bpebdei n ouvaptnon kKatavoung ting Y = 1/X.



i e et e —— e eSS

> uvaptnon Katavoung 'Y = g(Xx)

Moapadelypa 1
Av X ~ Exp(A), T0te va Bpebdei n ouvaptnon kKatavoung ting Y = 1/X.

AOon
Ma X =0, nY dev opiletal evw yia X € (0, +0), n ouvvaptnon Y = 1/X eival yvnoiwg @Bivouoa.

F,(X) =P(Y<x)=P(1/X<x)=P(X21/x)=1-P(X<1/x) = e

Mapaywyidovtag, YTTOPOVUE VA BPoUPE Kal T ouvAPTNoN TTLKVOTNTAC TiBavOTNTaC TNC Y:

f,(X) = (F (X)) = €M (-Mx)' = -Ae™*/ X2

ZnuEion

H 1.y. Y ovopadetal avtiotpo@n ekOeTIKA Katavopn (inverse exponential distribution) kai Bpiokel
EPOPUOYEC OTO CLOTHHATO ACVPUATNC ETTIIKOIVWVIAC pBivouoac loxvoc (fading wireless
communication systems)



> uvaptnon Katavoung 'Y = g(Xx)

Aoknon 1
Av X ~ Exp(A), 101 va Bpebei N cuvApTnNon KATavoung Kal n ouvaptnon TTUKVOTNTOG
TuBavotntag g Y = X3

A0on



> uvaptnon Katavoung 'Y = g(Xx)

AokKnon 2
Av X ~ U(0, 1), tote va BpeBouv n E(Y), n oK. F kaino.t.m. f, tng T.p. Y = %

A0on



> uvaptnon katavoung Y = g(Xx)

Aoknon 3
Na armmodeig¢ete oTiav n 1.4. X ~ U(0,1) 161€ n Y = — In X akoAouBei Tnv Exp(1).



> uvaptnon katavoung Y = g(Xx)
>TN YEVIKN TIEPITITWOTN Miag ouvaptnong oLveEXOUC METARBANTAC I0XVEI TO €ENC:
Oswpnua

Av X gival pio ouvexng tuxaia petaBAnt, g: R —» R €ival pyio povotovn Kol GUVEXWG
dla@opPIicIUn cuvapTnon, TOTE N CLUVAPTNON TIVKVOTNTOC TIIBavOTNTAC NG Y = g(X), €ival
n

fy) = tlg ()| ha " )

ATIOOEIEN
g avéouoa:

Fyly)=P(Y <y)=P(g(X)<y) =P(X =g (y)) = Fxlg'(y)) = f,[y) = fx(g‘l(y))diyg‘l(y)
g gBivouoa:

Fo(y)=P(Y <y) =P(g(X) < y) = P(X = g7 (y)) = 1 - Fy (g (y)) = £, (y) = ~f (g™ (y) L g ' (y) = fx<g-1<y>>\—g-l<y>\



> uvaptnon katavoung Y = g(Xx)

Napadsiypa
Av X ~ U(0,1) t61€ yIa va BpoLue TNV O.T.Tt TNC Y = — In X, €XOLUE:

gxX)=-Inx, g'(x) =-1/x<0, x € (0,1) - g: pBivovoa.
Eivat gi(y) = e, (g*(y))' = (e?)’ = -e?, ka:

1 d -
y) = g )b g () = & = Y= Exp(



> uvaptnon katavoung Y = g(Xx)

Aoknon
Av X ~ N(u, 02?) tote va Bpedein ot ing Z = (X — p)/o.



AOKNOEIC OTO OUVOAO TNC LANC



AOKNOEIC 0TO 0UVOAO TNC LANC

1. 'Evag o0dKog €Xel 1 KOKKIVN Kal 2 TTPACIVEG UTTAAEG. ETTIAEYW pia utTrdAa. Av gival KOKKIVN, TNV
cavapBalw oto odko. Av gival TTpaoivn dgv TNV ¢avapBalw. MeTd emAéyw pia deUTEPN PTTAAQ.
(a) Bpeite Tnv mMBavotnTa n deUTEPN WITTAAA VA €ival KOKKIV.

(B) Katrolog kéavel autd 1o Treipapa Kal Jag Aéel OT1 eTTEAECE MIa KOKKIVN JTTAAG 0T OeUTEPN
emAoyn. MNola gival N meavoTnTa va €iXe ETTIAECEI KOKKIVN UTTAAQ OTNV TTPWTN ETTIAOYI;

(y) Eival ave€dptnta Ta yeyovota «n TpwTn MTTAAQ €ival KOKKIVN» Kal «n OeUTEPN UTTAAA gival
KOKKIVN»;



AOKNOEIC 0TO 0UVOAO TNC LANC

2. Mia O(cha)\loﬂkn ETAIPEIO KATATAOGEI TOL AVOPWTIOUC OE Hia ATIO TIC TPEIC Kamyoplsq KOOI
TIANPWTEC, uscouon n)\r]poorec KOl KOKOI n}\r]poorec O1 Kataypa@eC Toug dNAwvVoLV 0TI Ta AToO
KOAWV, psooucov KOl KOKWV n)\npwpwv €XOULV TUIBOVOTNTEC VO eunAaKouv o€ TPOXaio atvuxnua PEoa
o’ éva xpovo 0,05, 0,15 kat 0,3 avtiotorxa. Av 20% Tou TIANBLOUOU gival KaAoi TIANPwTEC, 50%
gival peoaaiol TIANPWTEC Kal 30% gival KOKOi TIANPWTEC, TI TTOOOOTO avOPWTIWY £X0LV aTUXNUO HECA
0’ €Vva O0TaBEPO XPOVO; AV €vag KATOXOC 00PAAICTIKOU OUMBOAIOU dEV €ixe atOXNUO PECO O’ Eva
XPOVO, TTold €ival n TiOavotnTa OTI Eival KAAOC TIANPWTNC;



AOKNOEIC 0TO 0UVOAO TNC LANC

3. (a) Na BpeBei 10 TTANBOC TWV duvATWY TPOTTWYV HUE TOUG OTTOIOUG UTTOPOUNE va TTANE ATTd TO
onueio (0, 0) oto (100, 100) TTnyaivovTag TTavw N deCId ye BApa 1 o€ éva KapTeoiavo cUoTnUa
agovwv.

(B) Na BpeBei To TTARB0C TwV duVATWY TPOTTWYV PE TOUC OTTOIOUC UTTOPOUNE VA TTANE ATTd TO ONEIo
(0, 0) oto (100, 100) TTnyaivovTag TTavw A 0e€Id pe BApa 1 o€ Eva KapTeoIavo oUoTNUA agdvwy, JE
TNV EMITTAEOV UTTOXPEWON va TTEPACOUE aTrd To anueio (80, 70).



AOKNOEIC 0TO 0UVOAO TNC LANC

4. Avo traikteg A kai B mraidouv €va maixvidl pixvovTag Eva {apl diadoxika (o A pixvel TTpwTtog). O
TTPWTOC TToU Ba pépel 6 KePDICEl.

(a) Na Bpeite TV mMBavoTNTa Va VIKACEI O TTAIKTNG A 0T deUTEPN PiYwn TToU Ba KAVEL.
(B) Na Bpeite TNV mMBaAvOTNTA VA VIKACEI O TTAIKTNG A TEAIKA.

YTodeign: Opiote E = {10 {apI pBe 6} kail Ta yeyovota A = {o A KkepdiCel aTov i yUpo}, B, = {o B kepdidel oTov i yupo},i=1, 2, ...



AOKNOEIC 0TO 0UVOAO TNC LANC

5. 2¢ pia digpyaaoia TTapaywyns evog JeyaAou apiBuou avTIKEINEVWY, NTTOPEI va ouuBouv duo 10wV
o@aApara A kai B, kaBéva e mlavotnTa 1/4, kal Xwpic va ytropouv va cupBouv padi. Av To
o@AAua A cupuBei ToTe TO 50% TWV AVTIKEIMEVWV €ival EAATTWHATIKA, EVW av To oPAaAua B cupuBei
TOTE TO 75% TWV QVTIKEIMEVWYV Eival EAATTWHATIKA. TEAOC, av Oev UTTAPXEI Kavéva OPAAUQ TOTE
Kavéva atrd Ta AvTIKEIMEVA OeV gival EAATTWHATIKA. ETTIAEyoupue S avTikeiyeva atrd TV TTapaywyn.
a) Na uttoAoyioTei n mOavoTnTa 0TI 2 aTTd TA AVTIKEIMEVA Eival EAATTWPATIKA.

B) Na utroAoyioTei n mOavoTnTa OTI TO TTOAU £va ATTO TA QVTIKEIMEVA Eival EAATTWHATIKO.

Y) Av Kavéva atrd Ta avTiIKEieva Oev €ival EAATTWHATIKO, TTola €ival N TIBavoeTnTa OTI OEV UTTAPXEI
OQAAUQ;



AOKNOEIC 0TO 0UVOAO TNC LANC

6. Mia e€€taon aroteAcital arto 50 epWTNOEIC TIOANATIANG ETUAOYNC, KABE pia aTtO TIC OTIOIEC
TIPOCPEPEL dLVATOTNTA ETIIAOYAC METAEL TPIWV ATIAVINOCEWY, HOVO pia aTto TIC OTIOIEC Eival OWOTH.
Mo va TIEPATEl KATTIOIOC TNV €EETACN XPEIAZETOI VA OTIOVTHOEI CWOTA € TOLAAXIoTOV 20 aTTo TIG
EPWTNOEIC.

(o) Na BpebBei n Tubavotnta 0TI Evag @OITNTAC, TIOU 0€ KABE £pWTNON ETUAEYEI TUXAIN TNV OTTAVTINON,
Oa TIEPATEl TO pABNua.

(B) O €€ctaoTrC aTo@acios va aLENOEL TO TIANBOC TV dUVATWY ATIAVTICEWY ava EpWTNON,
KPATWVTOC OTOBEPO TO TUVOAIKO OPIBUO TWV EPWTIOEWV Kal TOV OPIBUO TIOU XPEIAZETAl KATIOI0C
ylo va TiEPAOEL. MAOEC ETUAOYEC VA EPWTNON TIPETIEI VO TIPOCPEPEL WOTE 1 TIIBAVOTNTA YIO VAV
TEAEIWC ATIPOETOIYACTO POITNTI VO TIEPACEL TNV €€€TO0N Va €ival pIkpotepn attd 0,01.



AOKNOEIC 0TO 0UVOAO TNC LANC

7. AVTIKEIPEVO TTOPAYOVTAL OTIO OVEEAPTNTEC AEITOVPYIEC PIOC UNXAVAC. Z€ KABE pia TTapaywyn
QVTIKEIMEVOU, 1 THOAVOTNTA VA Eival UTO EAATTWMHOTIKO Eival 6.
(o) Na Bpebei n TBavotnNTa, T0 TIPWTO EAATTWHOTIKO OVTIKEIPEVO VA EUPAVIOTEI
(i) oTn n-100TH Acttovpyia (i) TTPIV TN N-100TH AEITOLPYIO TNC PNXAVAC.
(B) Av 6 = 0,1, TT010 €ivVal N HEYOADTEPN TIUI TOL N Yo TNV oTtoia N TiIBavotnTa tNC (a (i)
epWTINONC €ival peyaiutepn tou 0.01;



AOKNOEIC 0TO 0UVOAO TNC LANC

8. Aiveral 611 n ouvapTtnon f(x) = ¢-x-(1 — x) givar cuvadpTnon TTUKVOTNTAG TTIBAVOTNTAG Piag TUXaiag
METABANTAG X.

(a) Na artrodeicete 011 € = 6.

(B) Na utroAoyioete Tnv MOavotnTa P(X € (1/4, 3/4])



AOKNOEIC 0TO 0UVOAO TNC LANC

9. 'Eva apxeio keipévou trepiExel 1000 Aéceic. KABe AEEN, avecapTnTa atro TIC AAAEG, gival
avopBdypaen ye TOavoTnTa p.

(a) Av p = 0,015, uttoAoyioTe TNV MOAvVOTNTA VA TTEPIEXEI TOUAAYXIOTOV 20 avopBoypageg AECEIC.
(B) Av p = 0,001, utroAoyioTe TnV TBAVOTNTA VA TTEPIEXEI TOUAAXIOTOV 3 avopBOypages AECEIG.



AOKNOEIC 0TO 0UVOAO TNC LANC

10. I'vwpiCoupe 611 T0 90% TWV AVTAAAQKTIKWY TTOU XPNOIUOTTOIOUVTAI O€ Wi OUOKEUN £XOUV
d1apkela wng peyaAuTepn Twv 200 wpwv. Ta avtaAAakTIKA KataokeualovTal o€ dUo epyooTdoia A
kal B. Eival yvwoTd o011 Ta avTaAAaKTIKG TNG Jovadag A €xouv didpkela (WG MeyaAuTepn atrd 200
WPEG, EVW YIa Ta avTAAAAKTIKG TG povadag B, yvwpilouue o1 n didapkeia (wNng Toug gival Tuxaia
METABANTA YE ouVAPTNON TTUKVOTNTAG TTIBAVOTNTAG

_ 1 300
f(x)_SOOe , X > 0.

Na Bpebei To TTOOOOTO TWV AVTAAAQKTIKWY TTOU TTPOEPYOVTAI ATTO KABE EpyOCTATIO.



AOKNOEIC 0TO 0UVOAO TNC LANC

11. Eival yvwaoTo 011 T0 5% TWV QOPOoAOYIKWY ONAWCEWV £XOUV KATTOIO apiOuNTIKG AdBo¢. Na
Bpeite TNV TOavOTNTA METAEU 2.000 POoPOoAOYIKWY dNAWOEWY VA UTTAPEOUV TTEPICOOTEPES ATTO 12
ONAWOEIC hE apIBUNTIKO AGBOG.



AOKNOEIC 0TO 0UVOAO TNC LANC

12. Mia eTaipeia ei0dyel Eva TTPoIOV CUOKEUQOMEVO O€ KIBWTIA TTOU TTEPIEXOUV 50 TTpOoIdvTa.
['vwpiloupe atrd 10 0TAdIO TNG TTAPAYWYNS OTI TO 10% TWV TTPOIGVTWY Eival EAATTWHATIKA. [1pIv
TTapaAGel KAOe KIBWTIO N eTAIPEIa ECAYEI TUXAIA S5 avTIKEipeva. Av TTPOKUYOUV TTAPATTAVW aTTo 1
EAQTTWHATIKO OTA 5 TOTE TO KIBWTIO OV YiveTal atTodekTO. Na BpeBei TO TTOOOCTO TWV KIBWTIWV TTOU

dev yivovTal atrodeKTA.



AOKNOEIC 0TO 0UVOAO TNC LANC

13. H ecwrtepikr dIAPETPOG KUAIVOpOU pnxavig ival Tuxaia petaBAnTh X (cm) pe X ~ N (10,
9:107*) . Na utTroAoyIOTEl TO TTOOOOTO TWV KUAIVOPWYV PE ETWTEPIKN OIAUETPO :

(a) MikpoTepn atrd 9,95 cm.

(B) Metagu 9,95 kai 10,06 cm.

(y) Moia gival n mOavéTnTa av emmAéEouue 10 KUAivOpoug, o1 3 atrd auToug va £XouV DIAUETPO
METAtU 9,95 kai 10,06cm;



AOKNOEIC 0TO 0UVOAO TNC LANC

14. KaBe valotrivakag éxel atéAeiec og TTARBo¢ X ~ Poisson(A), étmou A = 0,2 atéAeieg/m?. Mia
NAEKTPOVIKI) OUOKEUN eVTOTTICEI TIC ATEAEIEC YE akpifela (TTIBavoTnTa avayvwpions) 90%. Na
TTPOCOIOPIOTEI :

a) H katavopur) Tou apiBuou Y Twv KATaypa@OPEVWY ATEAEIWV.

B) H mBavotnra P (X >3 |Y = 2).



AOKNOEIC 0TO 0UVOAO TNC LANC

15. Katd péoo 6po 60 TTeAdTEG e10€pyovTal O £va KATAOTNUA KATA TN dIAPKEIa YiIag wpag. Na
UTTOAOYIOTEI N TTIBavVOTNTA OTI KATA TN OIAPKEIA EVOC CUYKEKPIUMEVOU DIAOTAPATOG 2 AETITWV:
(a) Kavévag TTEAATNG BEV EICEPYETAI OTO KATACTNMA.

(B) TouAGxIOTOV OUO TTEAATEC EICEPXOVTAI OTO KATACTNMA.



AOKNOEIC 0TO 0UVOAO TNC LANC

16. 'EoTw n Tu)Xaia yetaBAnTh) X ~ Poisson(A), A > 0 . Av E(X?) = 12 va BpeBei 10 A.



AOKNOEIC 0TO 0UVOAO TNC LANC

17. 210 TAPEIO TOL PAPKET, BPIiOKOLUE pia ovpd pe dVO AToPA PTIPOOTA pac. Ekeivn T otiyun
EPXETOL N TAPiog Kol apXidel va eELTINPETEI TOV TIPWTO TTEAATN. M'vwpilovpe OTI N Tapiog eEVTINPETEI
KAOE TIEAATN 0€ 2 AETITA KATA PECO OPO. INola gival n TilavotnTa OTl Ba TIEPIPEVOUE TIEPICOOTEPO

aTto 5 AETTTQ;

k-1 j
YTodei€n: Av T ~ Fappalk, A), 10t F (x)=P(X<x)=1-e ™), (Ax)

i=o !



AOKNOEIC 0TO 0UVOAO TNC LANC

18.'Eotw 6 > 0. Na tnv Tuxaia peraBAnTn X, yvwpifouue 0TI N ouvapTnon TTUKVOTNTAG TTIBavOTnNTAG
NG €ivai n

0
f (X)=—, x>0.
X( ) (1 + X)1+6
Na amrodeixBei 611N T.4. Y = 28 In(1 + X) akoAhouBei Tnv X>-katavopr] pe dUo Babuouc eAcuBepioag.

YTodei€n: Av X ~ X2(2), tote f, (x) = %e‘x’z, x>0,



AOKNOEIC 0TO 0UVOAO TNC LANC

19. Na Tnv Tuxaia petaBAnTA X, yvwpitoupe ot f (x) = e*~9, 0 <x <0,

Na deixBei 611 N T.p. Y = 2(X — 8) akoAouBei Tnv X>-katavopr Je dUo Babuouc eAeuBepiac.

1 -«
YTtodeign: Av X ~ X?(2), tote fx(x) = 5 € ?, x>0,
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