Tect 2 o kKypcy «baitecoBckuii BLIOODP Mo/ieJieii»

BapuanT 1

Bamaua 1 (15 GanoB). a) Kakoe ceMelicTBO pacupejiesieHnii Ha3blBAETCs IKCIOHEHIUA b~
HbIM? YTO HA3BIBAETCSI JOCTATOYHBIMU CTATUCTHKAMU OTHOCUTEJILHO ero mapamerpos? (4 Gasiia)
6) IostyunTs npejcrasienue npasaononoous HOP soi6opku us N(m, 02) B bopme pacipe;ie/ienust
U3 9KCIIOHEHITNAJILHOIO CEeMelCTBa ¢ BEKTOPOM mapamMerpos 6. BoiucaTs jocTaTounbie CTaTUCTH-
k. (6 6asuioB)
B) [Tosib3ysich cBoOiicTBAaME HOPMUPOBOYHON KOHCTAHTBI SKCIIOHEHIINATLHOTO CeMENCTBa paciipe/ie-
jenuit, nosyants DE? g cayuaitnoit sesmuaunst £ ~ N(m, o2) (5 6asios).

Bamaga 2 (10 6asnoB). BeiBectu (opmysy mporHosa IesieBoii mepeMeHHON Ha TecTOBOi
BBIOOPKE P(Yiest | Xtests Xtrain, Yirain) 0 H3BECTHOMY NPU3HAKOBOMY OIMHUCAHUIO Xiesy 1 HOP 06y-
qaroreil BBIOOPKE (Xirain, Yirain) A1 BEDOATHOCTHON MOJIEIA ¢ COBMECTHBIM IIPABJIONOI00HEM

p(y, w|X) = p(w)p(y|X, w).

Kakue cBoiicTBa cOBMECTHOrO 1paBI0I10/100Usi MOJIEIN HCIIOJIBL30BAHDBI IIPU BBIBOJIE Pe3yJsibTara’
Bagaua 3 (20 6aswioB). Ilycrs uMeercs jiBe JIByXCTOPOHHIE MOHETBI, CJIyYaillHO U HE3ABUCH-
MO BBIOPAHHbBIE U3 BCEX CYIIECTBYIONIUX MOHET JIOCTOMHCTBOM B 2 pybsis. [lycTh Ob110 Tpon3seieno
ny = 10 6pocannit mepBoit MoueTsl n ny = 10000 6Gpocanmit Bropoit. Cpeau ny = 10 pe3ysbTaToB
OpocaHms 1IepBOIT MOHETHI ObLIO k1 = 3 opJa, a cpemau ny = 10000 6pocanuii Bropoit — ky = 5050
OpJIOB.
a) IlocrpouTh BEPOSITHOCTHYIO MOJIEIh SKCIEPUMEHTa, 3AIICAB PABIOIOI00Ue U BBEJIs allpuoOp-
HbIe pAaCIIpPe/Ie/IeHUsT Ha BEPOSITHOCTU Py U Py BBINMAJAHUST OPJIOB JjId MIEPBOl W BTOPOH MOHETHI
cooTBeTcTBeHHO. OTHINUTE, KaK U U3 KaKnX cooOpazkeHuii Bbl BEIOpa/in alpuopHbie pacipeiese-
s q(p1) u q(p2).(4 bana)
6) Ioayunrs anocrepuopusie pacupenesnennst q(py|ki, ny) n q(pa|ka, ns). (4 6amia)
B) Ilycrb Temeph paccMarpuBaeTcs JIBe BEPOSITHOCTHBIE Mojesn: My ¢ p; = ps = p ¥ AllPUOPHBIM
pacIipejieieHieM, KOTopbie ObLIO paHee BbIOpaHo Bamu jyist p; u mostHast Mojiess My u3 nyHKTA a),
rJe p; U P alpropHO BhIOpaHbl HesaBucuMO U3 ¢(p1) u ¢(p2). Cocaurarh AlOCTEPUOPHYIO BEPO-
SITHOCTH 00enX MoJlesiell, cunTas ux anpuopu pasHoBepogTHbiME (p(M7) = p(Msy) = 0.5). Kakoit
BBIBOJI MOYKHO CJIeJIaTh U3 pesysbrara’ (12 6aion)



Bapwuant 2

Bamaga 1 (10 6anmoB). a) Ilpun Kakux yCJIOBHSAX AIPUOPHOE pACIpeJIe/IeHIe HAa3bIBACTCs
COTIPSIZKEHHBIM K IIPAaBJIOIOI00UI0 BEPOSITHOCTHOM Mojiesn? (3 Gasura)
6) [losyunTsb conpsizKeHHOE alPUOPHOE PACIIPE/IC/ICHUE HA BEPOSTHOCTD BBINAJICHUS OPJIa P Y JIBYX-
CTOPOHHET MOHETBI JIJIs1 BEPOSITHOCTHOM MOJIE/TH N He3aBUCHMBIX ee Opocanuii (7 6aJioB).

Bamada 2 (15 6amsoB). a) Yro takoe 0600CHOBAHHOCTH BeposgTHOCTHOI Momenn? Kak ona
CBsI3aHA C YCTOWYMBOCTBIO KAUecTBa AIMIPOKCHMAIINN 00ydJaromieil BHIOOPKU P MaJIbIX BapHally-
ax napameTpos? (4 6asura)
6) BeiBectu dhopmysty mporuosa 1esieBoii epeMeHHoON Ha TeCTOBON BBIGOPKE P(Yiest| Xest s Xtrain, Yirain)
10 U3BECTHOMY MPU3HAKOBOMY ONMUCAHNIO Xiosy 1 HOP obyuaromieit BoIGOPKe (Xirain, Yirain) I
BEpOATHOCTHON cMecu K Mojiesieil ¢ m3BeCTHBIME allpuopHbIMU BepositHocTsamu P(M;), i = 1, K.

[Tpy KaKOM YyCJIOBMM MPOTHO3 CMECH MOJIE/ICH COBITQIaeT B TOYHOCTH € MPOTHO30M OJIHOI M3 MO/Ie-
neit B cmecn? (6 6asios)
B) [oyaurs dhopmysry anocrepuophoit Bepograoctu Kaxk 1oit Mojesu u3 emecu P(M; | Xirain, Yirain)-
Yo Takoe NPUHIUI MAKCUMyMa ODOCHOBAHHOCTH, W IPU KAKHUX YCJIOBHSIX €r0 HCIOJb30BAHUE
onpaspaino? (5 6ammos)

Bamada 3 (20 6asmoB). [lycts nmeercst Mosiesb JIMHEHHO PErpeccun ¢ HOPMATBHBIM Iy MOM

y = Xw +¢, e ~ N(0, ¢°I),

rjie 0% — M3BECTHO, W allpPUOPHBIM pactpe/enenue na w p(w|m, diag(s)), rae m u diag(s) neus-
BECTHBIE TUIIEPIAPAMETPHI.

a) Boeimucars copmectHoe npasjonogobue p(y, w|X, m, s), 3ajaoiiee BEPOITHOCTHYIO MOJIEb.
(4 basa)

6) IosyanTh anocTepuopHoe pacupe/eJieHne Ha BEKTOP W, IPeJIIoaras m 1 S n3BeCTHbIMU. ITo
npoucxonut, ecaun s; = 07 (6 6asios)

B) Permuth 3a1a1y Makcumusanun 060CHOBAHHOCTH

p(y|X, m, s) = / p(y|X, w)p(wlm, diag(s))dw

1o rumeprapamMerpam m u s. Kakoit BBIBOJ MOXKHO CJIeJIaTh U3 MOJIydeHHOro pesysbrara’ (10
6as1IoB)



