3amaame 1 mo kKypcy «baitecoBckmit BBIOOD MoOzeaei»
Ob6iag nadopmaus
e Bpewms ciaaum 3aganus: e oktsaops, 16:00 mo Mockge;

e MakcumaJsibHasi O0a3oBas oreHka 3a 3ajanue 50 6a/I0B, TaK YTO MPHU YKEJAHUU MOYKHO BbI-
MOJTHATH HE BCE;

e Ouenka aBropa Hamtydnieii paboTsl yapansaercs (¢ yaerom 6asmos ceepx 50), HO He Gotee,
geM 710 125 6asLioB;

e Eciu pereHne mpeaycMaTpruBaeT MPOrPAMMHYIO peau3alliio, TO CJIeIyeT NPUKPEeuTh (haiin
¢ KojoM BMecTe ¢ pertenneM. CChIIKA HA Pa3MeIIeHHbIl B MHTEPHEeTe KOJI He MPUHIMAETCST;

e Bompocer u camo 3aganne mpuHEMaTCa mo moure: aduenkol @gmail.com &
iakovlev.kd@phystech.edu (ormpasisith Ha 06e cpasy);

e Tema muchbMa: BOIPOC IO 3aJAHUI0 #1 WM pelneHne 3a1aHus 7#1;

e Ono3nanne Ha HEIETI0 CHIZKAET OIEHKY B 2 pasa, omo3manne na dac ua 0.5 = 0.41%;
e PaboThl OMO3ABIUX HE YYACTBYIOT B KOHKYPCE Ha, JIYUIIyI0 padoTy;

e 3ajanue He NPUHUMAETCS MOCJE ero pa3dopa u / Wil Hocae OObIBICHUS 00 STOM.

Bamaua 1 (10 6ansos). [TycTh NPOBOAUTCS SKCIEPUMEHT MO YTABIBAHUIO CTOPOHBI BHITAIAHUS
JeCTHOIT MOHETHI. VI3BeCTHO, UTO OpaKys MpaB ¢ BepOATHOCTHIO p; = 0.9, a OOBLIYHBIN YeTOBEK C
BEPOSITHOCTBIO po = (.5. M3BecTHO, uTO UwemoBek P okaszascsa mpas Bo Bcex n = 10 Opocanngx. C
KaKOW BEPOSTHOCTHIO P sIBJIsIeTcst OpaKky/ioM, eC/in CaydaiiHbie 9e/J0BeK OKA3bIBAETCS OPAKYJIOM C
BepositHoCcThI0 1074 (3 Gasia)? ITycrs yesiosek P BhIOpan He cayuaiino, a Kak jyumuit cpeau 100
JeoBeK 1o yragasiBannio k = 100 Beimagennii MoHeThl. BBIBECTH HOBYIO AllPUOPHYIO BEPOSITHOCTH
TOro, 4T0 P opakys ¢ y4éroM ero HecaydaitHoro Bbibopa (7 6asios).

a) aHAIUTHYECKH (TPUOIUKEHHO) Jist caydas k > 1;

6) commumpoBanmnem st 3nadennii k or 1 g0 1000. TToctpouts rpaduk ajst pasHbIX k.

Bamaua 2 (10 6amnsos). Ilycrs nmeercs HOP BeiGopka {x1, ..., x,} n3 HemsBecTHOTO pac-
npeJie/ieHnsi ¢ KOHeYHOi miIoTHocThio. Ha yposHe 3naunmoctn o = (.05 mpoBepuTh rumoresy o
TOM, UTO JIBAIATUIPOIEHTHAS KBAHTHUIb STOTO pacmpenenenus paBua mgy = 0.

Bagaua 3 (25410 6amnos). [Iycth umeercsa BoIOOpPKa nap z; = (5, ¥;), i = 1, n,

ziw/\/<zi|(0, 0", (; ’1)))

s cratucrukn T(Z) = — Y1 | x;y; HOIyIuThH
n

I'mnorezaHy: p=0

a) pachpejiesieHue JIsi PA3HbIX 3HAYEHUH p W HAPHMCOBATH MJIOTHOCTHL st p = 0 u p = 0.5 maa
n = 100 (2 6amra);

6) MoCTPOUTH KpUTEpHii it TpoBepkH rurnoresbl p = 0 Ha yposre 3nadnmoctn « = 0.05 (3 6asia);
B) 3aBHCUMOCTH MOIIHOCTH JAHHOTO KPUTEPHS OT UCTHHHOTO p

coOMILTHpoBaHueM (5 GAIOB) U MPUOINKEHHO aHATUTHYCCKH (5 GAIOB), U MPEIOKUTE (HhopMy

(3 GaJia) 3aBUCHMOCTH MOIIHOCTH KPUTEPHsT OT 1 p.
1
. . n 2
CpapauTh MOIHOCTD (7 GA/IOB) B 3aBHCHMOCTH OT p co cratuctukoit 1(Z) = o Yo (@i — )7,
PaACCMOTPEHHOI Ha JIEKITUH.



Kakyto cTaTncTuky BbI MPeIOKMUIN Obl JJIsi HCTOAh30Banns Ha npakTuke? (410 6ammoB Tomy,
KTO TPEJJIOKAT CBOIO W apryMeHTHPOBAHHO OOOCHYET, UTO OHa JIydIIe).

Bagaua 4 (15 6anmnos). [Iycts x = {zy, ..., 2,}, n = 12 ectb HOP Boi60opka u3 N (0, 1).
[ycte y = {y1, ..., Yn}, n = 12 ectb HOP BuiGopka u3 N (0, 1), nezasucumas ot {zy, ..., x,}.
OueHnTh (COMIUIMPOBAHUEM WM MPUOIMIKEHHO AHAJIUTHYECKH), CKOJBKO DA3HBIX (M He3aBHCH-
MBIX) BBIOOPOK Y HY?KHO paccMoTperh K, 9ToObl HANTH Ty, KOTOPasi JaeT BHIGOPOUHYIO KOppeJIsi-
o ¢ X He Menee p = 0.97 (5 6asios). [Tocrponts rpaduk 3aBucumoctn K (p) B quanasone ot 0
10 0.99 (5 6amnos). Kakoii mpukIagHON BHIBOI MOXKHO CIEIATH W3 9TOTO SKCIEPUMEHTA TTOMUMO
M3BECTHOTO «KOPPEIAIHs He O3HAYAET MIPUIMHHOCTE» (5 6amrion)?

Bamaua 5 (5 6asnoB). [TpuBectn mpumep, Korja HamBHBI GailecoBckuii Kaaccudukarop
KiaccuduIppyer oObeKThl He JIydlle, YeM Hayral, XOTs TeHepajbHas COBOKYIHOCThL (BCce BO3-
MOYKHBIE O0BEKTHI) HIeATbHO pasieanma’

Banmaga 6 (15 6asioB). B ycmosusx 3agadu 3 npu n = 100 commauposars m = 1000 BeIGO-

poK map z;, 1 = 1, m, nas 500 u3 kotopuix p = 0 u p = 0.2 11a octapmuxcs. C IOMOIIBIO OTHOM 13
PACCMOTPEHHBIX (WM CBOEH) CTATUCTUK MOJTYUATH JOCTUTAEMBIE YPOBHU 3HAUUMOCTH D1, - . ., D-
g yposusi 3naunmoctu « = (.05 cpaBHUTH pe3y/JabTaThl MPUMEHEHHS] OTCYTCTBUS TOIMPABKU
Ha MHOYKECTBEHHOE TecTupoBaHue, nonpasku boudepponn u nomnpasku benpkamunu-Xoxoepra B
TEPMUHAX MOJIYUEHUS JIOXKHBIX OTKPBITHIT (JTOXKHO OTKJIOHEHHBIE THIOTE3bl) WU MPOIYCKA TAKO-
BBIX (JIOYKHO TIpUHSITHIE TunoTe3sl). KonTpoaupyer jin nonpaska Berzkavmunn-Xox6epra FDR, na
ypoBHe o u mouemy? (8 6aJIoB)
Paccmorpers otiensro 1000 BeiOOpok st p = 0 ¥ MOBTOPUTH IKCIEPUMEHT. CPABHUTH PE3Y/Ib-
TATHl TPUMEHEHUsST OTCYTCTBUSI MOMPABKY HA MHOKECTBEHHOE TeCTHPOBaHUe, monpaBku Boudep-
poHN u nonpaBku BenzkamuHu-Xox6epra B TepMHHAX TTOJYYEHHs JIOKHBIX OTKPHITHIT (J0XKHO
OTKJIOHEHHbBIE THMOTE3bl) WM MPOIYCKA TAKOBBIX (JIOKHO HPUHATHIE TUNOTE3bl). KoHTpoaupyer
mu monpaska Bermzkamuun-Xox6epra FDR, ua yposue o u mouemy? (7 6a1108)

Bamada 7 (10 6ammoB). B yeiaosusx 3amaun 6 commanposars m = 1000 BHIGOPOK map, HO ¢
Pm, 3ABUCAIINM OT HOMepa BbIOOpKH. [[poBecTn Te Ke ucciegoBanusi, 9To U B 3aja4e 6.

Pi—1, € BepodTHOCTHIO (.2,

pu (:]7 Z pr—
P P 0.2 — p;_1, ¢ BepogaTrrHocThio (.8.



