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Saganue 3. Iporeccrr Jupuxie s Kiacrepusalnn n300parkeHuil mudp

Kypc: BaiiecoBckue meroapl B MallimHHOM 00y4yeHun, oceHb 2015
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Hagaso Bemonuenus 3amanus: 30 HoaOps
Cpoxk cnaun: 13 nexkabpsi (Bockpecenbe), 23:59.
Cpena nys seinosHenus 3aganuss — PYTHON 3.x.

Omnucanme MoageJIimn

PaccvoTpum BEpOATHOCTHYIO MOJETb CMECH PACIpEIETeHN ¢ aITPUOPHBIM TTporieccoM Jlupuxire:
G ~ DP(a, H),
0:1,....,0n ~G, (1)
x, ~ p(x)0,), n=T1,N.

3neck a > 0 — mapamerp KoHlleHTpaiuu, H — 6a30Basi BeposiTHOCTHasi Mepa, (G — BEpOSTHOCTHAsI aTOMUYECKas Mepa,
x, — HabIIOMaeMble JaHHbIC, O, — HapaMeTpbl KOMIOHCHTBI CMECH JUIA O0bEKTa Tp. B cmty aTroMuIHOCTH Mephl G
HEKOTOPHIE KOMIIOHEHTDI 0, COBIIQIAIOT MEXKIy c000il, (hopMupyst TaKUM 0Opa30M KJacTephl HaHHBIX. s ymoberBa
6aileCOBCKOIro BbIBOJIA MOJIJIb (1) MOXKHO IIPeICTaBUTh B 9KBUBAJEHTHOM BHJIE C IIOMOIIBIO mporecca stick-breaking:

pc(0) = mide, (6),
k=1

k—1

Ox ~ pu(0), m = v [[(1—vi), v ~ Beta(v]l,a), (2)
=1

21,...,2Nn ~ Discrete(m),

x, ~p(xlb,,).

3nech 6(-) — menbra-byukuns, 0 — atombr Mepsl G, 2, — HOMEP KOMIIOHEHTBI CMECH I 00beKTa &,. CoBMecTHOE
pacupejiesieHne BCex IIEPEMEHHBIX B MOJIeIH (2) MOYKHO 3alliCcaTh Kak

oo N oo k—1 [2n=F]
(X, Z,v,0la, H) = HpH(ek)Beta(vku,a)] IT11 (p(mnwk)vk [T - m) : (3)
k=1 n=1k=1 i=1
3aech uepes [z, = k| o6o3HaUeH MHAUKATOD, PaBHbI 1, ecin z, = k, n 0 urade. MoXXHO 1OKa3arb, 9To B Mojiesn (2)
BEJINYUHBI TTj;, C POCTOM Kk CTPEMSITCI K HYJIO, a CPeJIHee KOJMYECTBO 3HAUYUMO OTIUIHBIX OT HYJS Tj OMPEIeJIsieTCst
BoipazkenueM «log(l + N/a). Takum o6pazom, He orpanuduBas OOIIHOCTH, B COBMECTHOM paclipejesieHuu (3) Mak-
CHMaJIbHOE YHCJIO KJIaCTepOB MOXKHO orpanuuuThb Beaudnuoir T' = Const-alog(l + N/a), rae Const — nekoropas
KoHCTaHTa (Hanpumep, 10).

Paccmorpum B KadecTBe  O0BEKTOB &, U300paxKeHWs PYKONUCHBIX Iudp u3 BboOOPKH Digits
(sklearn.datasets.load_digits()). B meii kaxgag mudpa OpeicrapieHa YepHO-GEJLIM U300paKEHUEM pas-
Mepa 8 X 8 ¢ rpamarmusmu ceporo. IIpeobpasyem Bce m3obOpakeHus B OWHApPHBIE MyTEM OTCEYEHUs IO MOPOry 8
(MakcuMaJIbHOE 3HAYEHUE SIPKOCTU IUKCeJa B BHIGOPKE paBHO 16) U BbITSIHEM KaxK/oe U300payKeHue B BEKTOD &y,
jumHbl 64. B KadecTBe 0JTHOI KOMIIOHEHTBI CMECH PACCMOTPUM HE3aBHCHUMBbIE DACIpejiesieHsT BepHyIm:

D

p(zlo) = T 67 (1 — 61" (4)

i=1
3nech x; € {0, 1} — i-biif mukces nuzobpaxkenus, 6; € (0, 1) — napaMeTpbl KOMIIOHEHTHL. V13 c006GparkeHuit CONPIzKEHHOCTH

B KaJeCTBe aIllPUOPHOIO pachpesenenus st @ Bo3bMEM He3aBHCcHMOe Bera-pacmpesiesieHne ¢ OOIUME MapaMeTpaMu
a,b>0:

D
pu(0) = [ [ Beta(6;]a, b). (5)

=1



DopmyiMpoBKa 3aaHUS

Mo mogenu (3) ¢ kKommonenramu cMecr (4) U alPUOPHBIMU paclpeiesieHusiMu (5) ¢ MOMOIIbIO aJIFOPUTMa BaPUAI-
OHHOTO BBIBOJIA TPeOyeTcs HaiiTH (DaKTOPU30BAHHOE PUOIMKEHHE IS AIIOCTEPUOPHOIO PACIIPE/IeICHUS:

q(Z)q(0)q(v) =~ p(Z,0,v|X, o, a,b).

1151 BBITIOJTHEHUST 3aIaHUST HEOOXOIMMO:

1.

Briucars hopMysibl iepecdéra KOMIOHEHT Bapualmonnoro npubsmkenus q(Z), q(6), q(v), dopmyiny misa Bapu-
aIoHHOl HuzkHell onenku L£(q) u Heobxomumble (GOPMYJIbL JIJIs CTATUCTUK KOMIIOHEHT .

PeanuzoBaTh anropuTM BapHAIMOHHOTO BBIBOJIA CO CTAPTOM M3 HECKOJBKHUX CAYYIANHBIX HAYAJIBHBIX TPUOJIHKE-
HUI 1 BEIOOPOM JIydIIIero mpubJIMKeHHs ¢ II0 MaKCUMaJIbHOMY 3HavdeHuio L. Peann3oBars oToOpaskeHue IEHTPOB
KJIACTEPOB, HANIEHHBIX aJTOPUTMOM.

IIporecTupoBars moy9eHHBIN AJITOPUTM Ha HEDOBINON moaBbI0OpKe Digits. KadecTBenno oxapakTepn3oBarh,
KaK BJIUSIOT TapaMeTpbl MOJIEIN (, &, b Ha BU U KOJUIECTBO 0OPA3YIOMNXCS KJIACTEPOB. BIOpaTh KOHKPETHBIE
3HAYEHUS (, 4, b U UCIOJIL30BATDh X BO BCEX JAJHHEHIINX SKCIIEPUMEHTAX.

3amycTuTh aJropuTM Ha I0JIHOW BBIOOpPKe Digits. CKOJIBKO M Kakux MOJIy4YmiIoch KJacrepo?! Paccmorpernb
BeJInauHbL (2, = k) B KA4eCcTBe NPU3HAKOB N-I'0 00'bEKTa BHIOOPKHU, 00y IUTH J1i000i KiaccudukaTop Ha 06pa3o-
BaHHBIX JIAHHBIX, TOCTPOUTH MATPUILY TOYHOCTH Ha KOHTPOJILHON BbIGOpKe. [IponHTEpIIpETHPOBATH PE3YIIHTAT.

IIporecTupoBaTh ajaropuTM B yCJIOBUAX, KOI/Ia OOYHAIOIINe JaHHbIE IPUXOAAT rnoprusamu. Kak mMeHsroTcs Kia-
cTephl IO Mepe J100aBJIeHNsT TaHHBIX C HOBBIMU BUIaMu mudp?

Hamucars oruér B dopmare PDF ¢ onmcanmem Bcex mpoBen@HHBIX ncciefoBaHuil. B ordére Takke MOJIKEH
COJIEPXKATHCST BBIBOJT, HEOOXOIUMBIX (DOPMYJL.

Pexomenganuu 1o BBIIIOJTHEHUIO 33 IaHUS

1.

®Dynkunonan L£(q) doastcen MOHOTOHHO BO3PACTATH € TeUeHHeM urepaiuil. Ecim 3To He Tak, TO B peaau3aiuu
WA B BBIBOZIE (pOPMYJI OImubKa. PeKOMeH 1yeTcst TaKzKe Ha, dTale OTJIAJIKNA CAeIUTh 3a TeM, YTOObI (DyHKIIMOHAJ
L(g) MOHOTOHHO BO3PACTAJ IIOCJE KAXKIOTO MEPecYéra OTIEJbHON KOMIIOHEHTHI BAPUAIMOHHOIO IIPUOJIUKEHUST

q.

Jl1st Toro, YTOOBI N36€2KATH MPOOJIEM C TOUHOCTHIO BBHIUUCJIEHUI, C/Ie/IyeT Be3/ie, T/ie 9TO BO3MOXKHO, IEPEXOINTH
OT IIPOU3BEIEHUIl K CyMMUPOBAHUIO JIOTAPUMMOB.

Jljia nmozicyera auraMMa, raMmma, u Jiorapudma raMMa (DyHKIUE MOXKHO MCIOJIb30BATh OUOIMOTEKY Scipy (MOmy/ib
scipy.special, ¢yukiun digamma, gamma, gammaln COOTBETCTBEHHO).

Ha srare 1006y4uenns ajropuTMa Ipy MOCTYIJIEHHH HOBOM HOPIMK JTAHHBIX PEKOMEH/IYETCS OCTABJISATH TOJBKO
KOMIIOHEHTHI ¢(f), COOTBETCTBYIOIME HANIEHHBIM HEHYJIEBBIM KJIACTEPAM, & BCE OCTAJbHbIE BEJININHBI HHUIHAA~
JIM3UPOBATH 32HOBO.

Chnenudukanns

Heobxonmmo npemocrasuth py-daita, B KoropoMm peanus3osan kiacc DPMixture mjs paboTsl ¢ OMUCAHHON MOIEIBHIO
KJIACTEPU3AIIHH.

Koncrpykrop kmacca:
def __init__(self, X, alpha, a, b)

e X — mepeMeHHasl THIIA NUmMpy.array, marpuia padmepa N X D, nabiomaemble OnHapHbIE JTaHHbE X,

e alpha — mapamMerp KOHIIEHTPAIUU AlPUOPHOro mporecca Jupuxiie,

e a, b — napameTpsl anpuopHoro Bera-pacupenesenusi.

AjropuT™M BapHaIlOHHOTO BBIBOJIA!
def var_inference(self, num_start=1, display=True, max_iter=100, tol_L=1le-4)

e num_start — KOJIUYECTBO 3allyCKOB U3 CJIy‘{&fIHbIX Ha4daJIbHBIX HpI/I6JII/I}KeHI/II7I,



e display — mapamerp oToOpaxkeHus, ecyin paBeH True, TO MOKA3BIBAETCI IPOMEKYTOIHAsT HH(POPMAaIns 00 ONTH-
MU3aIMK BUa HOMeD TeKylueii nrepaiun, 3uadenne GyHnkiuonana L£(q), KOJ-BO Haji[GHHBIX KJIACTEPOB U IIPOY.,

e max_iter — MaKCHMAaJIbHOE KOJIMYECTBO UTEPAIHil JIJIs IONCKA BAPHUAIMOHHOIO ITPUOJIMIKEHUS,

e tol_L — oTHOCHTE/bHAS TOYHOCTH ONTUMH3AINI [0 3HaYeHUI0 dbyHKImonaxa L£(q).

Oyukims Bo3BparmaeT o0bekT Kiaacca DPMixture.

Jobasiienre 00yIaioNnX TaHHBIX:
def add_sample(self, X)

e X — HOBbIE HADJIIO/IAEMbBIE JJAHHBIE, KOTOPBIE JO0OABIAIOTCA K Y2K€ COXPAHEHHBIM BHYTPH OODbEKTa KJIACCa.

OyukIus Bo3BpaliaeT oobekT Kiacca DPMixture.

OrobpazkeHne HaliIeHHBIX KJIaCTEPOB:
def show_clusters(self)

Odopminenne 3aganust

BrimosinenHoe 3a/1aH1e CileayeT OTIPAaBUTh IIUCHMOM 110 ajpecy bayesml@gmail.com ¢ 3aroJIOBKOM IHACHMA,
«[BMMO15| 3ananue 3, Pamuus Ums».

Vb6enurenbaast npochda MPUCHLIATH BBIIOJIHEHHOE 33/IaHIe TOJIBKO OJIMH Pa3 ¢ OKOHYATEJbHBIM BAPUAHTOM. TakKxke
yOeuTebHAS TPOCh0a MPUAEPKUBATHCS 38 JTAHHON BBIIIE CIIEM(PUKAIINN.
IIpucianubiii BapraHT 3aJlaHKs JIOJIZKEH COJIepKaTh B cebe:

e Tekcrosoiii daiin B popmare PDF ¢ ykazannem @O, comepxKaiunii onrcanne BCeX IPOBEIEHHBIX HCCJIEI0BAHMIA.

e Bce HNCXO/JHbIC KOJbI C HeO6XO,H‘I/I]\/II>IMI/I KOMMEHTapUusAMMN.



	Описание модели
	Формулировка задания
	Рекомендации по выполнению задания
	Спецификация
	Оформление задания

