METO/J, HAUMEHBIIINX YIJIOB JAJI JIOTUCTUYECKOI
PETPECCHUN

K. C. Ckunop

AnHOTALUA. TIpenaraercs U MCCaeAyeTCs aaropuT™M 0TOOPA MPU3HAKOB JIJIsl PEIICHUST
3aJ1a9 BOCCTAHOBJICHHsT JIOTUCTUYIECKON perpeccuu. AJITOpUTM OCHOBAH Ha METOJe Hau-
MEHBIIIX YTJIOB JJIs MOJEJIN JIMHEHHOM PerpecCcuu ¢ UCIOIb30BAHUEM JIOTTOJIHUTEIBHO JIH-
Heapuzaruu pyHKIHoHaMa KadecTBa. [IpuBoanTcs Maremarudeckoe 0OOCHOBAHUE TIPE]I-
JIO?KEHHOTO aJIropuTMa. Pabora ajaropurma mponsIIOCTPHPOBAHA 3a/1a4eil n3ydeHus dhak-
TOPOB PHUCKA UIMEMUIECKUX 3a00JIEBAHUIT CePIIIA.

Kitrouesblie ciioBa: BBIOOD IIPU3HAKOB, JUHEHHOE IIPOIPAMMUPOBAHIE, JIOTUCTUIECKAST Pe-
rpeccusi, MalliuHHOE O0yUeHne, MeTO/l HAUMEHBIITUX YIJIOB

1. BBEJEHUE

B pabore paccmarpuBaeTcsi OTbICKAHUE U3 MHOXKECTBa IPU3HAKOB TAKOI'O €0 IOJIMHO-
JKeCTBa, JJIsi KOTOPOI'o MX JIMHeiHas KOMOWHAaIdg HamboJiee TOYHO OIKMCHhIBAET JIaHHBIE.
B 1966 roxy peitriepom ObLT TpeiozKeH CTYIEHYATHI aJrOpUTM BBIOOpa MpU3HAKOB [1].

EXAMPLE

Cwm. Takxke |2, 3,4, 5, 6, 7|.

2. ITOCTAHOBKA 3AJIAYM OTBOPA IIPU3HAKOB

Hana Beibopka D = {(x',y")}",, B KOTOPOii i-ii 0OOBEKT OMHUCHIBAETCS CTPOKOW W3 N

T \n n 7 & .
YUCJIOBBIX IIPU3HAKOB, X" — (xj)jzl € R™ u MeTku KJacca y c {0, 1} BerHI/II/I MHIIEKC 7

yKa3bIBaeT IMOPSIKOBBII HOMEpP 00beKTa BLIOOPKH, HUXKHUI UHJIEKC j — MOPSAIKOBBI HOMED

npusHaka. Bekropsl npussakos X; = (zj,..., %, ..., 2")" asnmorca smneiino nesaucu-
MbIME CBOGOTHBIMH TIepeMeHHbIME, a BeKTop Y = (y', ... 4%, ... y™)T asnserca 3aucumoii
HNEePEMEHHON.

EXAMPLE

Tpe6yeTCH IIOCTPOUTD TaKO AJITOPUTM ITIOCJIEJTOBATE/ILHOI'O ,HO6&BH€HHH IIPU3HAKOB, 9TO
Ha KazKJIOM IITare:

® OIIPEJIEIIOTCS HADOD AKMUBHBLIT NPUIHAKOE C AKMUCHM MHOHCECNEOM WHICK-
coB A u coorBeTcTByOIMNil HAOOPY HEHYJIEBOH BEKTOD I1apaMerpoB [3 4, TAKOH UTO
Ba =0 AUA = {1,...,n};

® HAOOD AKMUBHHIT NPUIHAKOS N BEKTOP MapaMeTpoB (3 4 JOCTABIAIOT MAKCHMYM
HpUpAaIleHnio jorapudma IpaBIonoaooms ¢;
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® CKOpOCTh pocTa dyHKIMoHa a ¢ 1Mo JIIoOOMY aKTUBHOMY IIPU3HAKY HE MEHbIIIEe CKO-
POCTH POCTa TI0 JTIOOOMY HEAKTUBHOMY IPU3HAKY.

3. OIIUCAHUE AJITOPUTMA
Bynem cunrarh, 94TO MpuHATa JIUHEHHAT MOJIEDH

y =pu(X,B) +e¢,

rie dyukiws perpeccunt (X, 3), npeacrapisionias coboil MPUOJIIZKEHIe BEKTOPA Y, NMeeT
BHT

(1) u(X,8)=> x5 =XB,

Kpurepuem KadecTBa HazHadeHa CPEIHEKBAIPATHIHALA OIIHOKA
Bameuanue 1. Kax u 6 cayuwae LARS, sexmop EXAMPLE.

[Tepeiiiem Terepsb K popMasbHON ITOCTAHOBKE PEIaeMOil 3a1atu.

EXAMPLE
JIemMma 1. 3adava EXAMPLE.

s nmokazaresbcTBa TeopeMbl 1 cpopMympyeM HEKOTOPBIE BCIIOMOTATebHbIE yTBep-
KJIEHU.

Jlemma 2. Ilycmv eexmopus ay, . .., Vag, Va1 € R* aunetino nesasucumv. EXAMPLE
ILJ'ISI N CIIOJIb30BaHUA JIEMMBbI 2 OIIpeJeJINM IIOHATHE a(bHHHOfI 3aBUCUMOCTH BEKTOPOB

Onpenenenune 1. Touxu ay, . ..,a; € R” naszviearomes apdUHHO 3aBUCUMBIMU, €CAU CY-
WECMBYIOM A1, . . ., A\, HE DPABHVIE HYA0 0OHOBPEMEHHO U MAKUE, YIMO

k k
=1 =1

EXAMPLE

C momompio cjerytomieii TeopeMbl (hOPMYJIUPYETCsT YTBEPIKIEHUE O PEIeHUN 3a/1a9u
JIHEHOTO porpaMmMupoBanust (1).

Teopema 1. Ecau 3JIII (1) umeem pewernue mathbfg*, mo

(2) gh e,
npuvem
(3) EXAMPLE

2de ” mint” oznamnaem, wmo MuHUMYM OEDEMCA MOALKO U3 NONONCUMEALHBIT 3HAMEHU.
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CpaBHEIM IIpeJJIOKEHHBIH ajiropuTym ¢ onmcanubiM B Forward Stagewise. Ha kaxk oM 1ia-
re aJI'OPUTM BBIOUpAET IPU3HAK X+, IMEIOIINI HAnOOJIBIIYI0 KOPPEJISIUIO Cj+ C TEKYIIUM
BEKTOPOM OCTATKOB Y — s(m) 1 JiesiaeT HeOOJIbIIIOe CMEIeHIe 7y TEKYIIEro Mpub/IKeHNs B

METO/J HAUMEHBIINX YIJIOB JJId JIOTUCTUYECKON PETPECCUN
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1. CpaBuenne omnenok &kodddunuentoB it LALR wun Forward
Stagewise It MOJEIbHBIX JaHHBIX. HoMepa KPHUBBIX COOTBETCTBYIOT HO-
MepaM mpusHakoB. CILIONIHBIE BEPTUKAJIbHbBIE JTUHAN O00O3HAYAIOT IIMard, a
IITPUXOBbIE BEPTUKAJIBHBIE — JOIOJHUTE/IHHY IO UTEPAINIO I KayKI0r0 I~

4. BBIYUCJAUTEJBHBIN SKCIEPUMEHT

HalPaBJICHUN BLIOPAHHOTO IIPU3HAKA X+,

J* = arg max |¢j|

o p— p+ ysign(c)x;-.

YeM MeHbIIE aDCOJIIOTHAS BEJIUYNHA CMEIEHNA 7y, TEM TOYHEE 110JIydacTCd OICHKa Ila-

pamerpos 3.
CrenepupyeMm m = 50 06bEKTOB € IATHIO HE3ABUCUMBIMU, HOPMAJILHO PACIIPEIeICHHBIMU
HpU3HAKAMUA X1, , X5, T.€ X; = (231, -+, x;5) ~ N5(0,I). [Ipumem mozennb

y

1t exp(—(Bo + x181 + X282 + x303))

+ ¢,
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TABIUIIA 1. Pesynbrarsr padorsr LALR

Ne 1 2 3 4 2 6

0 0 0 0 0.1969 0.2606  9.2868
1 0 0 -0.0250 -0.3142 -0.4733 -21.4689
2 [0.7769 1.3359 1.4005 2.1215 2.5999 91.6048
3 0 0.3313 0.3615 0.6677 0.8713 36.5161
4 0 0 0 0 0 -8.2624
5 0 0 0 0 0.0513  1.6560

B KauecTse mapamerpos (3 BozbMeM, manpumep, sekrop (By, 1, B2, 03)T = (1,-2,6,3)T.
B nameit mojesn npusHaKum Xy, U X5 SABJISAIOTCS ITIyMOBBIME. Pe3ysibraToM paboThl ajro-
pUTMa, SIBJISIETCS MTOCIEI0BATEIHLHOCTh BECOB MPU3HAKOB, BHIOMPAEMBIX Ha KayKJIOM IIare.
B mannom ciydae ajropuTM ¢jesiaeT MmecThb IIaros.

B rabaune (1) npejcraBienbl pe3yabraThl paboThl aIropuTMa.

EXAMPLE

5. SAKJIIOUEHUE

B nmammoit pabore npetozkeH u ncceoBan HoBbIi aaropurm LALR, permmatomnuii 3amaqy
0TOOpa MPU3HAKOB B MOJIEJIN JIOTUCTUYIECKONW PErPeCcCu.

EXAMPLE
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