3aganne 1 o Kypcy «baiiecoBckmii BBIOOp Mozaeseii»
O6miass nadopMaInsd
e Bpewms craun 3aganus: 6e oktsaops, 16:00 mo Mockse;

o MaxkcumasibHas Oa3oBasi oleHKa 3a 3ajanue 50 6asIoB, TaK UTO IPH KEJAHUH MOKHO BbI-
MOJTHATH HE BCE;

e Orenka aBTOpa HawtydIeir paboTsl yaBanBaercs (¢ yaerom 6asios ceepx 50), Ho He Gostee,
qeM 110 125 6as1oB;

e Bompocsl n camo 3ajanne mpuHIMaioTcda 1o modre: aduenkol@gmail.com &
iakovlev.kd@phystech.edu (ornpasiisits Ha 06e cpasy);

e Tema mmchbma: BOIpoC MO 3aJaHUI0 #1 mim pernenne 3agaHus #1;

e Omosamme Ha HEIETIO CHIZKAET OIEHKY B 2 pasa, omosganne ma dac ma 0.5Y(724) = 0.41%;
e PaboThl 011031aBIINX HEe yIacTBYIOT B KOHKYPCe Ha, JIYUIIyio padboTy;

e 3ajlaHue He NPUHUMAETCS MOCJIe ero pa3dopa u / Wi nocie o0bsBIeHNs 00 STOM.

Bagada 1 (10 6amtoB). Ilyctb mpoBOANTCS SKCIEPUMEHT 110 yTra IbIBAHUIO CTOPOHBI BBIIAIAHUS
JecTHOI MOHeTHI. VI3BecTHO, UTO OpaKys mpaB ¢ BepOATHOCTHIO p; = (.9, a OOBIYHBIN YesIOBeK ¢
BepPOATHOCTHIO Py = (.5. U3BecTHO, uTO YesioBek P okazascs npas Bo Bcex n = 10 6pocanusx. C
KaKOil BEPOATHOCTBIO P gBJIsIeTcss OpaKyIoM, ecjii cIydailible Ye/I0BEK OKa3bIBAETCH OPaKYJIOM C
BeposTHOCTRI0 1074 (3 Gasta)? Ilycts yesiosek P BbIOpan He ciydaiino, a Kak Jjydmuii cpeau 100
4yes10BeK 10 yrajbianuio k = 100 Beinajienuit MoneTsl. BoiBecTn HOBYIO allpHOPHYIO BEPOATHOCTH
Toro, 9to P opakyii ¢ yu4éToMm ero HecsrydaitHoro Bbibopa (7 6asios).

a) aHaJINTUIeCKN (MIPUOJIMKEHHO) yist caydas k > 1;

6) commmupoBanuem Jyist 3Hadenuii k or 1 go 1000. ITocrpouts rpaduk st pasubix k.

Baga4da 2 (10 6amios). Ilycrs umeercas HOP Beibopka {1, ..., x,} u3 HemsBecTHOrO pac-
npeJieJiennsd ¢ KOHeYHO# 1iorHocThio. Ha yposHe 3naunmoctn o = (.05 mpoBEpUTDH TUIIOTEZY O
TOM, YTO JIECATUIIPOIIEHTHAS] KBAHTUIIb STOTO paclpeiesieHns paBHa mg = (.

Bagaua 3 (25+10 6asnos). Ilycrs umeercs BuibopKa nap z; = (x4, y;), i = 1, n,

zi ~N<z,-|(o, 0, (/1) g’))

Mot crarucruku T(Z) = — Y7 | x;y; NOJLyYUT
n

I'unorezaHy: p=0

a) pacrpejieieHue Jjisi PA3HbIX 3HAYEHUN p U HAPUCOBATH ILUIOTHOCTH it p = 0 u p = 0.5 g
n =100 (2 6aa);

6) mocTpouTh KpUTEpHii 11t IpoBepKu runoressl p = 0 Ha yposre 3nadnmoct « = 0.05 (3 6asia);
B) 3aBHCHMOCTH MOIIHOCTH JIAHHOI'O KPUTEPUS OT UCTUHHOIO P

cominpoBanueM (5 6AIOB) U NPUOJINKEHHO aHAIUTUIeCKU (5 GAJIOB), U MPEJIOKUTh (hOpMy
(3 Gasa) 3aBUCHMOCTH MOIIHOCTH KPUTEPUS OT 1 U p.

1
Cpasuurs MOmHOCTE (7 6A/UIOB) B 3aBHCHMOCTH OT p €O craructuxoil 1(Z) = o S (i — )2,

PacCMOTPEHHOI Ha JIEKIIAH.
Kakyto craTucTuKy BbI IPEJUIOKUIN Obl I UCIIOJIb30BaHus Ha mnpakTuke? (410 6asuioB Tomy,
KTO HPEJUIOKUT CBOIO W apryMEHTHPOBAHHO OOOCHYET, ITO OHA JIyIIe).



Bamaua 4 (15 6annos). [Iycrs x = {zy, ..., 2,}, n = 12 ecrb HOP Bu160opka u3 N (0, 1).
IIycte y = {1, ..., Yn}, n = 12 ecrb HOP BoiGopka u3z N (0, 1), nesasucumast ot {x1, ..., x,}.
OteHnThb (COMIIMPOBAHUEM I MPHUOJIMZKEHHO AHAJMTUYECKH), CKOJIBKO DA3HBIX (M HE3aBUCH-
MBIX) BBIOOPOK Y HY?KHO paccMoTpeTh [, 4ToObl HANTH Ty, KOTOpasi JaeT BHIOOPOUHYIO KOPPeJs-
mto ¢ x He meree p = 0.97 (5 6amwios). [locrponts rpaduk 3aBucumoctu K (p) B puanasone ot ()
z10 0.99 (5 6asuios). Kakoil mpuk/iaHO# BBIBOJI MOXKHO CJEJIATh U3 3TOTO SKCIIEPUMEHTa TOMIMO
M3BECTHOTO «KOPPEJISIHs He O3HAYAET MPUIMHHOCTEY (5 6aJiion)?

Bagada 5 (5 6asmoB). [Ipusectun mpumep, Korja HauBHBIH GallecoBCKmil KiraccudukaTop
KyaccuuImpyer oObeKThl HE JIydllle, YeM Hayrajl, XOTs TeHepaJbHasg COBOKYITHOCTH (Bce BO3-
MOXKHBIE 00BEKTBI) UJICATBHO pasjienMa’

Bamaua 6 (15 6amioB). B yeiosusx 3agaun 3 npu n = 100 commauposats m = 1000 BbiOO-

pOK map z;, i = 1, m, s 500 u3 Kotopbix p = 0 u p = 0.2 m1a ocrasmuxcs. C IOMOMIBIO OJHOM U3
PaCCMOTPEHHBIX (WUJIM CBOEH) CTATUCTHK MOJIYYUTh JOCTUTAEeMble YPOBHU 3HAUUMOCTH D1, . . ., Ppm-
st ypoBust 3Haunmoctn o = (.05 cpaBHUTH pe3y/IbTaThl MPUMEHEHWs] OTCYTCTBUSI MOMPABKA
Ha MHOYKECTBEHHOE TeCTUPOBaHue, Mmonpapku Boudepponn n nonpasku Berpramuan-Xoxoepra B
TePMUHAX MOJIYUIEHUS JIOXKHBIX OTKPBITHI (JI0KHO OTKJIOHEHHBIE TUIIOTE3bI) UJIH MPOITYCKa TAKO-
BBIX (JIOKHO TpuHATHIEe runoresbl). Kontposmpyer i nonpaska benmxamunn-Xox6epra FDR Ha
ypoBHe a u modemy”? (8 6asuioB)
Paccemotpers otnennbao 1000 BBIOOPOK it p = (0 ¥ MOBTOPUTH SKCIEPUMEHT. CPABHUTH PE3YJib-
TAThl IPUMEHEHUsI OTCYTCTBHS MOIPABKU Ha MHOXKECTBEHHOE TeCTHpOBaHUe, IonpaBku Bondep-
pPOHM ¥ TONpaBKu Benpramunn-Xox6epra B TEPMUHAX MOJIYUYEHUST JIOXKHBIX OTKPBITUI (JIOXKHO
OTKJIOHEHHBIE TUIOTE3bI) MJIM MPOIyCKA TAKOBBIX (JIOKHO IPUHATHIE TUIOTE3bl). KoHTpoaupyer
mu orpaBka Bermkamuan-Xox6epra FDR #a yposre o u ouemy? (7 6as17108B)

Bagada 7 (10 6amtoB). B yeinoBusx 3amaun 6 commanposars m = 1000 BEIGOPOK map, HO ¢
Pm, 3ABUCSIIAM OT HOMepa BBIOOPKHU. [IpoBecTu Te ke mccse0BaHus, 9TO U B 3aj1ade 6.

Pi—1, ¢ BepogaTHOCTHIO (.3,

= 0’ Z pr—
P P 0.2 — p;_1, ¢ BepoaTHOCTHIO 0.7.



