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Crares apisercs npogorrenHes crated (BeneHbkmil, Jacnascknid, 2011). Toapoduo Hiyuaerci
3AUAYA ONTHMANRHON OCTAHOBKH (/U718 HHBAPHAHTHOIO cemelicrra), Bronmica Hosoe ods ke -
AYUHATEHAA NocieiosaTensaocTs (DT, DI odnanaer veolni M H B M AYAIHNCTHHECENM CBORCTROM:
2 IIECHLI HMEwT TY #e IZ]]H:iHl[CCK}"IU P33.\|ep|10CTh’ YyTd M Ililﬁ.‘llﬁ,llﬂChi[ljl NOCHCAOBEATENBHOCT L, HOD
€2 BEPOATHOCTHOE ONHCAHNE FHEHBLIEHTHO OTHOCHTENLHOR Gespasmeproll HOCI2A0BATE LHOCTH,
O cEOICTEO ORRORAET IIOCTARMTL zagasy ONTHMATBHOH DOTAHORKH JUIH HHEBAPHAHTHOTO cemei-
CTBA, HO C HEHHEAPUAHTHLIM KPHTEPHEM [HTO DaHee Ouio HeposmodHo). TipupeieHe Qopmyibl
Py HELHEL, HeoBXOMMMEIX 114 pacuera.

Kawueppie cnopa: HHBAPHANTHOE CEMERCTRO, 3a1aua OUTHMANLHOH DCTAHOBKEN, Y IHAILHAN
NOCIeL0BATENEHOC T, NPHAIHA HHEPTHOCTH.

BBEJEHHE

Punyunansusie sepoaTnocty Geuti npeanomessl B 1920-X rofax HIBCCTHEIM CTATHCTHROM P. dw-
LEPOM B KAECTRE MIOCTEPHOPHOTO PACHPELCACHHA HEHIBECTHOTO MapaMeTpa Hadmogacmoil nocnc-
AOBATEILHOCTH CeMEHCTBA caydaiiHEX Bennuni. P. Ppiep HCXOAHI W3 NOJYHUHTYUTHBHON IBpHCTH
Heckoll noew “obpamecHs BEPOATHOCTH, KOTOpaA B AAABHSHIIEM NOAYHIIa CTPOroe MATCMATHUCCKIE
opopMieHue B PaMKax uuBapuantioi Teopuy. OnHAKO HHBAPHAHTHAA TCOPHA HC BCKPLIBACT cyTH
tumeporckoii uaew, ce COACPATENLHOTO CMblcaa. B pabore (Benenwknii. 3acnanciaii, 2011) uHBa-
PHAHTHAL TCOPHA H3ACKEHA B TAKOH HOPME, KOTOPAS [03BOANIA BRUAIBHTE CYIHOCTL nieh obpatienid
BEPOATHOCTH; MBl HA3BANM €2 APUHLUNOM uHepmuocmu CBOGOLHEIX CIYMAHHEIX BeaHaHN. brulo MO
KA3aK0, 9TO NPHHLHN MHEPTHOCTH HMEET YHHBEPCANLHBIH XapakTep B TOM CMLICIIE, 4TO HHCPTHHIMH
OCTADTCA Bee CBODOIHBIE Ouhy KM,

Hactosmas crareg aenserca nponoKeHIeM My GTHKAIH i benenninil, 3acnancknii, 2011 1 npea-
NOTATAST IHAKOMCTRO C Hew, B padore Ha oCHOBE NpPHHIATA HHEPTHOCTH PA3BHEACTCA d)]-myludﬂjihl!bl”
NOJXO/L B HHBAPHAHTHON npofiaeMe onTHManbHOil oCTaloBKH (T NpobieMy HaznBaloT 0bwuno NPO
DIEMOR Hannyinero ewibopa, best choice problem). Toaxon OXBATHIBACT BCC UIRCCTHBIC PAHEC best
Ch(ﬂ(".’.‘—llm.:’rmm];}m__ HO MOIBONACT TAIKE [aTh HOBHIC, HC BOIMOWHLIC NPpewas, nocrapopKH 12044,
KOF1A B HHEAPHAHTHOR CHTYaunn kpuTepuii saifopa sagacTed HEeHHBAPHAHTHON (yHKruIe,

I. IEPBMYHAHA 3AJAUA HHBAPHAHTHOTI'O BLIBOPA

1.1. Kanouuyeckas nocranoBka 1asamm Blbopa ¢ moanoi uupopmanneii. Hadnonacres Bxoi-
Has focaenoBaTensHoeTh (BIT) cayuajinnx senmuny (¢.8.) & = (5,7 = l..... 7). OGuice nocrynHoC
uncio nabaonenuii n (ropuzont npoeMorpa) culraeTes 3aAaHHBIM. ATPHOPH WIBECTHO COBMCCTHOC
pacnpeneneHue ¢.e. £ == (g,,..., E"]}_

B;-]mm“"ﬁ momert k= 1., n naGmoarens 3nact yie npocMoTPEHHBIC 0OheRTEI x* = (x)...., ¥y) =
= n‘t’ L}ﬁ — HIJGUPD'—IHL}Q NPICTPaHCTRO ¢, 2-‘; [y {EI ooy "Eﬁ:” i I'p;_u_;lll’_,‘l.]ltil'i]i) " JIBYMA BOriMOAacHOCTAMHE —

Pabora BRI TMTHERA Tk fl!l:|1|i|'||1_'|.;||5,u;'| noaepEce Poccriicroro r':,‘hl'.ll!llT-'!llHl?lln YT l1]“HFlLI [mpoeier D02 -4 7YY K

3 S -
Poconitcroro Qoana dyrIasMer TarH LK Heenenosamnii (npoesr 09-01-00156)
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DAY IHANEHBLIFA OJXO/ B HHBAPMAHTHOM 3AJJAUE ONTHMANLHOH OCTAHOBKH 81

B3ATE TEKYLIH HaGnwiacMelil 00BEKT X, HIIH POLOIKHTE HAONIONEHHe; B MOMEHT & = H BTOpad BO3-
MOMKHOCTE OTCYTCTBYET (B3ATHE 00A3ATENREHD),

Crparerneii enibopa HazbiBaeTca Ha00p Hecayualinpx DYHKUMI S = {§),.... 5, ), YAOEICTBOPAIOLIHH
YCIOBHAM !

a) hyHKuMA 5, 3ABHCHT TONLKO OT BEKTOPA X' HAGMIONCHAEIX K MOMCHTY & BeAHYHH H MOMKET NPH-
HHMATL THAUSHHA TOILKO HOME WK eannnua; 5,(x*) = 1 osuauact, uro npH JanHoil pealH3alii 0OBLEKT
Xy, BRIGHpacTCR;

n
0) HeobXonUMOCTh H OJIHOKPATHOCTE BRbOpa: Z s5(xD=1 vx".
k=1
’ . 1
[Ipu crparernn s 0 peanusaliuy X" BHIHIpsI HabloaaTens COCTaBHT BENHIHHY

K= Kixg x)s(xh, (1)

=)
TIC HCOTPHUATEBHAN KPHTECPHANEHAA yHKLHA K(y: ™) npeanoaaraercs aaa HHOH.

Jameuanne 1. He OTrOBAPHBAT ITOTO DC{)ﬁn, MBI BCETA NPeanoIaraem, g ICp]I'TCpHi]III-HEIH E.l.ll}'l-[]{-
LHH HC 3ABHCHT OT NMOPAIKA, B KOTOPOM NPENBABNSIOTCH WACHE BXOAHOM nocneloBaTelbHOCTH, T.C.
sHaucuue X(y; x,,..., x,) He MEHAETCH NPy OGO NepecTaHOBKe apryMeHToR X, J = L., A (DAHOPO-
HOCTDL BO BPCMCHH).

HaBnwparens pewaeT Cneaylomylo KaHoOHUYECK) 1o 3adaiy ONTHMATEHOTO BRIOOPA ¢ MOIHOH HH-

ipopmanneit (w3 nipecTHoOrO pacnpeienenus).

3apaua 1. Jina BIT & = (£, /= 1,.... #) ¢ HIBECTHEIM CORMECTHEIM PACHPEIENEHHCM HAHTH CTPATE-
FHIO S, MAKCHMHZHPYIOILYIO KDHTEPHANBHBHT (yHkmonan

Cris):= l; K (E") — max:=V. (2)

Makcumansnoe suaveane V dynkinonana (2) nassisactcs yenai wapot,
) -
1.1 1. DP-yemod. Kanonuueckan 3anada moxer ObITh pellieHa CTaHIAPTHBIM MCI 0f10M AHHAMHYE
cKoro nporpammuponannd (DF). Jlns kaxaoro moventa nabmonenia & onpeieinm TPOHKY (pyHEIH:
U, — BLIMCPBILE B39THS, W, — BRIHIPHII NPOMOIKEHHN, U — DOJIHBII [M:]KEIEMaJmelH] BRIMIPBIIE; BCC
OHH HMCIOT CROMM APTrYMCHTOM TEKYIUCE cocmoniie ot a2 unpere | = n — k yEQ3BIBACT OCIAmMONIBH

TOPHIOHT, f|'-'}’l1|t'll.HH B3ATHA BEIMHCIAWOTCA 3apanee no ¢gp.\-1}uic

wlx"y=E(K €8 =55,  1=0,..,0-1, ki=n—1 2
1
H U OCNEN0BARTENRHOCTH TPpoeK diyHEuMi {{n, w ¥);} MMEIOT MECTO COQTHOUICHHA:
a) v x*)y = max[uxh), wxh): 1=0,..,n-1;, k=n-|, )
6w (* =B @@HE =x" ) =B @t g lg =x
3 ) AFEIIh-

5 T - Rl '.
BETOPOC M3 KOTOPBIX BRIPAKEACT NPHHIHN ONTHMansHocTH Beaamana, Ecnn BI1 — 310 MOCHENOE
HOCTHL He3aRHCHMBIX C.5., TO Gopuyaa (40) ynpomaeTes w npuHAMACT BRI

69 w(x*"Y=E o, z""E), 7=0,...,0-1; k:=n-L
E

I'panvunoe yenonue

B) wyxMy =0 Wi,
OIHANAONIEE HEBOIMOAHOCTE TTPOAOKCHHA HIPL] MPH HYICBOM OCTATOMHOM FOPHIOHTE,
PERYPPCHTHO HaiiTH Py HEIHN Wy, 0, Hapamusaa wpgec { = (0, 1,,.. no cxede

a L y
W — U W (3]

NOIBOJEACT

I = S o
Ml ki OFpaH Y HEAEMES PACCMOTPCHHCM MOTSICH, B KOTOPEIX BNaTa 33 HADTITENHE OTCYTCTRYCT
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82 BEJIEHLKHHA, 3ACITABCKMIA
Jameuanne 2. Bo scex 3THX COOTHOMEHMAX TPH UCHOMHCACHHBIX mapamcTpa k, /, # MOTYT BeOH-
PETHCH HPOUIROTLHBIMY TIPY CODMIOACHHN OIHOID YCIIOBHA CBA3H &k + [ = n,

Mocne Toro kax GYHKIAN W, HARJEHEL, CTPATErHs BMOOPA § CTPOMTCH pekypperTho A k= L.,
1 N0 NPABHITY:

5e=0, 501=18(,()=0 ¥i=0,..k=1 &, =w(x*),._..:) (6}

DTy CTpaTernio KOPOTKO MOMHO BRIPA3dTE clnoamu: “Beern nabmoncnue & = 1,..., » 10 TeX Nop, noka
HE OYACT BRINOIHCHO YCAOBHE BIATHA

uH=wixh, I=n-k (7}

HA LEPBOM HE 0DBCKTE, YIOBIETBOPAIIEM 3TOMY YCAOBHIO, CICAYCT OCTAHOBHTECH .
Taxnm ofipasom, cootnomenna (4)—(7) onucuiBaoT DP-METOA pelIcHiA 3aaun BHIDOPI.

HaubBonee xapakTepusiMu npuMepaMy KpuTepuatbabix GyHKuMil npu suibope n3 BI1 nesagHoH-
MBI C.B., PABHOMCPHO pacnpeacacinmy na orpeske [0, 1], apnaiores cncaywupe.

Iipnsep 1. AGcomoTHas He3ARHCHMAN oLUeHKA oFbeKTa —
K x) =y ®)
30T npumep pacemotpen B (Moser, 1956), cm. Takike ([Isinkun, KOmxesnu, 1967, c. 136).
Mpumep 2. “Drerpemucreruii” kpurepuii —

1, y=Mx"),
K (yx") = M(x") := max x,. Bt
fell.nl
0, y# Mx");
BRIGOP JMOCTHRAET NEMH TONBKO B TOM ciysae, ecAN BhOPaHHbIH 0GBLEXT OKamkerca MakcumanbibM
CPean Beel rPYNNbI OBLEKTOR, BoTMONHEX K HabmoaeHuto. ONTHMANLHAA CTPATCr 1A JOTKHA MARCH™
MI3HPORATE BEPOATHOCTE Takoro seibopa. Tipumep pacemotpen B pabore (Gilbert, Mosteller, I‘?(){)]"-

1.2. 3anaua wnsapuantnoro eGopa. Nyers F = [ g € G} - cemeiicTso F‘EU"F'C"IC‘"U"T.:;
NAPAMETPOM g, 3HAYCHNA KOTOPOTO TMpHHAANEAAT HekoTopomy muoieeTsy G [Mpeanonaractcd. “.;
BroaHad nocnenoparentHocts & = (£, j =1, 2...) — 9T0 HE3ABHCHMBIC OAHHAKORO Pac“l":ﬂ““c}"fh.l_
C.B., IOJMHHAIOMMEC obmemy ans Beex Hux napametpy § € G, 3HAUCHHC KOTOPOTO aficomiomie HL“:J
BECTHO (0 HeM HeT unkakoii anpnoproii nuhopmaiu, kpome sxmiotenna ) € G). Yepes ¥ oGoanai
BEEIDOPOMHOC NPOCTPaHCTBO YieHos BII.

Cemeitctro F waseipacren uneapuanmuo-2pynnossim, €CIH KaaAb anemenr g 3a1acTt ﬂp.u r;
ofipazosanme g: ¥ = ¥, — u cemelictro G 31ix npeoGpasosanuit 0fpasycT HEnpepeiBHy O m;.-'uf}”‘ﬂ
(£.2: € = gig, € G) mpansumuenyio rpynny (Vg,, g, £ 8= &8, 1K, UTO pasHOCHIEHO: a
noGoro g cymecrnyer obparnniii anemenrt g '),

N 7 - “poil-
losaccTBennoMy npeofpazoBaniio COOTBETCTBYET edunuia rpynnsl & obosnauacrea 1. an(:ﬁ[
CTBO WHBAPHAHTHOCTH COCTONT B TOM, uto conn & — 0 (3Ta sanuch 03HAYaCcT, 4710 C.B. E noauuac!
pacupenenennio Y € F) o gk — g Vg € G, orciona caeayeT, 410
Fy)=Flzg'y), y=Y & =N (10)
rae onepias (IVHEUHA pacnpeicicHis (th.p.) F orseuact 3HAHCHHID T = 1.

S 1=
PaGora umeer METOAMIOTHYSCKHA XApaKTep, W pﬂchﬂ'[pHMll[]’lCH TONBRO QA HOMCPHBIC C.B.. BHG(
POYHBIM MPOCTPAHCTEOM KOTOPRIX ARAAeTeH nHOo seg npamag ¥ = R, nubdo nonmkmrensyan och ¥=
(xoTH, B UPHHIMNE, HHYTO HE MELIACT PACCMOTPCHHI0 MHOTOMCPHELX c.n.}).

CooreeteTsendo, paceMarpupares Mg cpyiinl npeobpasopannil;
1) G= G cusuros na npaMoit (gy =y + ¢):
2) pacramennii G= A nonyocn R (zy =y, A = 0);

3) monnas, apdhuannx npeofpazosanuii G = L na npamoii (g = (A o). mv = Av + o)

FHOHOMHKA H MATEMATHYECKHE METO/R T Ml 2012
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GUAYLUMAJBHBIH [OAX0] B MHHBAPHAHTHON 3AJAYE ONTHMANBHONH OCTAHOBKH 83
1.2.1. Ocnosnpme cewelicmaa. B paGoTe HoonenyTea cneayiomie HHBAPHAHTHO-TPYIIOBEIE CE-
MeHeTRa (ochosnsie ceveiomea, (benernsknid, Sacnascrwii, 2011, . L.1)):
Cewmciictso 1. PasnomepHbie pacnpeaencana U{A) na narepsane A ¢ NIOTHOCTRIO
S =L><i" EN R (11)
A |0, x& A
rae | A | — anuna uureprana A,
LILA=[0-1/2, 0+ 1/2], g=0=C={c|lcER}=R d=1.
1.22A=00,0], g=0=A={A|A>0}=R, d=1.
1.3)A=[a b), g=(h=a a)EL={Ac)|A=0, cER}, d=2
3ncck u Beloay B AankHeiimem d ;= dim G - pasmepuocts rpynnst G,
Cemciicreo 2. Hopmanbisie pacnpenenerusn N{a, ) ¢ IIOTHOCTEI

FExy= T\-'r_]-rrcj_ expi—{x- a)?.u"{hjz)}, vER.

2 1. Napamerp s 3apan, 0=l g=a € C, d=1.
2.2. Mapamcrp asagan, a =0, g =g €A, d=1.
23 g=(aayEL, d4d=2

Cemeciicrso 3. DxcnoHeHIMANBHLIE pacnpeacacina Fx(a, ) ¢ NI0THOCTLIO

_ (lajexpi—~{x—a)/a}, x>

TE(x) reER
0, X =,
¢ noapastneroi na cayaan 3.1-3.3 ananornano cemeiicrey 2.
Cemeiictso 4. Namma-pacnpesiencuus Iam (0) ¢ nnotrocTho
1 -
; —— " exp{-xio}, x>0
#iey=4 ot )
Ji(x) G](_u] reR gsﬁf—_-'ﬂ‘;

0, r =1}

echk 17 — dynkuus Dinepa

aa
. 5
I [F]=J xedx, p=0.
g il 3HaucHUIO p = |
OTmernm, uTo cemeiictro 3.2 €cTh MacTHBIH cayuaii cemeiicTra 4, 0TBEUAIOUIIH 3H p=1
a/1a4d cTaBHTCH B ApCAmOE0EeHHE, HTO

.22 thopuynuposska sadauy WHEAPUAHIMEOs0 subopa. 3
peboBaTh, YToDK CTpa-

KpHTepHaibuas diynkimua nusapuanTia, [py takom kpurepii ecTCCTBCHHO NOT

TerMs nhlﬁnpa ObUTA TAKKC Hunﬂpllulrrli(}ﬁ:.

3anaua 2. Jas BIT & = (5, j= 1, 2...) HC3BHCHMBIX OJHAKOBO PACNPEACACHHEIX C.5., HOATH
HEHHBIX OnHoMy W3 pacnpeiaeacHnii cemeiictea & (¢ nenssecTHRIM NApaMeTPOM 6 E Q. n I[ilIITIﬂ_)II
uHBapHanTHoll kpurepranshoil gyncunn K uaiitn nusapranTHyIO CTPATENHIO 5, MAKCHMHIHPYHOMY IO
KPHTCPHANL AL (yHKUHOHAT (2).

1.2.3. Caedenne x zadave ¢ noanot undopnayued, npoexmuendd nociedosameibiocno (11T},
IMuHHAN, 3 B npf){’f(-'

Mockonbky pynkuna K HHBapHAHTHA, Ce MOKHO BRIPAINUTE HE B a0COMONIHGLY BE)
- o - woedTH K TAKHM BEIHUMHAM

muenpix {(TepMun 5381 Wi (bepeloscknii, Nieaun, 1984)). Ipouie Beero nepeiitn i TaKHM BE

MOHHO CAeayouiimM odpaion,

" . c 7 i o VACBIETROPACT
THamomumm (em. {Benennini, Inenasernii, 201 1Y), wro doyrisctiis i) HOIRIBACTCR NHEAPUTRIHON, CL T OHE VACBICTROL

yenoram dex) ~ fix) (g = G x = X

DKOHOMHKA W MATEMATHHMECKHE METOIM  rom 48 Nl 2012 o

https://docviewer.yandex.ru/view/1173472287/?page=6&*=K2MPCuu%2BQfKqwCwEXQgjZYA]BmJ7InVybCI6InIhLWRpc2s6Ly8vZGlzay%2F... 89/151



05.04.2021 Economy_2012_1.pdf

84 BEJIEHLKHIL, 3SACTABCKHH

B cuny sameuanus 1 npu n > d (Hanomuum, d = 1, 2 — pasmepnocts rpynnst &) y nabmonarens
HET HHKAKAX OCHOBAHWH OCTaHABIMBATE cRoll BLIGOp HA OQHOM H3 NEPBHIX « OOLCKTOB! ATIPHOPH,
MoKa HET HUKAKoi HH(opMausn o neussecTHOM napamerpe U, 5T nepsLic 06LEKTL HUUCM HE JIyIIC
nocneayomux, [ToaToMy Neperc o 0OLekToB (HaganbH B BEKTOP EN doscner Grimi Hp Vel

Hexons W3 nag9ansHOro BEKTOPA, OTIPEASIHM CMapImoestil Jaesmein s = G popaynoil
Eh QZCJ ﬁr ('.l= I;

ol (12)
S =18, =2, 1,80, G=L, d=2.

3amenanne 3. Mouno Geio 61 onpeacinTe CTApPTOBBI YAEMCHT M MHAUC, CYICCTRCHHO THIE TO,
YTO B OpOLecee HAGMIONCHHE OH OCTACTCH HEHMIMEHHRIM H, CC/IH PACCMATPHBATL CIO KAK cMapmosyio
CHamucnuRy
HE) =& (k= d), L
To dynknus H : ¥ — G axpupapHanTHa.

Onpenenum 2atem npoexmusnyo nociedosamensiocms € = {L;} hopmynoii

ii=st ' (BDE,  J=12, e (1
H2 crojicrea 3KBHEAPHAHTHOCTH CASHYET, UTO NPOCKTHBHLIC RCMTHHYHH L C: CYTh crobonaBIe C.B., HX
obmas Qymuknms PACTIPEACTCHHA BEIMHCIMME, I ©¢ MOKHO CYHTATE MIBECTHOMN, TO ¢ OTHOCHTEA H K
MHOTOMepHEIM Bemmuuaam £ = (£, . ).
3amenanme 4. Ecan npuxonntes nponyckars nepasic ABa 00bekTa (B caywac d = 2), © TouKH
3PENHNA NOCHEYIONEro BHGOPA DCIPA3NMHO, KAKOA H3 NPOTyLICHHEIX 00LCKTOB CUMTATH I]C[]Bf:ll'v!., a
KAKOH BTOPBIM; O TOMY MOKHO G223 noTeps obImHOCTH CYHTATE NEPBEIM MCHBIUCC 13 JABYX “P‘:'"): m.u.h
HEIX 3Hauenmi, T.e. cumtars £, < £, (paBeHcTBO 3ACCH MMECT BEPOSTHOCTE Hynk). T1pn THEER :.,me:
HWICHAM HAYANBHEIH BEKTOP LY NPOEKTHBHOMN 0CTENOBATEILHOCTH HMECT CTAHAAPTHOE (nynpmepHOC)
MHOKeCTBO 3HaueHHH D — B0 Boex cilyyasx oHO COCTOMT M3 OJIHOH TOUKH!

I=§1=“. G=0C;
l=f, =1, G=M;
=Lt =(0,1)

YKHH(CM, uTO Opu j = g+ 1 E;J__ OIHINAROBO pacilpc)l,(:ﬂmll!ls!{:. HO YW BIaMMO3ABHCHMBIC C.B.
& - 1 , ELE ——
Bribopounsim nipoctpancreom muoromeproi c.p, Gf = H '(£9)E" npnacten

F={x< V| Hx)=1} (13)
(Y* - k-xparnoe OEKAPTOBO TPOHIREACHHE BHOOPOMHOID NPOCTPAHCTEA Y.

(7 ST e

D=

B sagauc 2 kpurcpnanbias dyynximn K HHBAPHAHTHA 110 YCJIOBHIO, @ ONTHMAanpHas CTPATErHA &
HIICTCA B K1acce HHBAPHAHTHEIX dynkumii, M3 ppiiccka3adHoOro caeayer, uro K n 5 — 970 ynin
OT NPOEKTHBHRBIX BEANYMH, N0ITOMY 3afaua 2 B 1eAOM MOKET BuiTh copMyIuposana He B TCRPMHHAX
NOCASAOBATEALHOCTH &, a4 B Tepyunax T1T1 £. TIpu 2TOM NOCKOABLKY HaYIbLHBIH €ICH ¢4 npuniMact
CTAHJIAPTHRIC SHANSHASA, TO o HeHIdOPMATHREH U MOKET OBITE NPONYWIEH: MBI NPUXOJHM TOTAS K
Clienyouel NoCTANORKE 3a5aun,

Jagaaa 3. Tna T € = (‘.;ﬁ j=d ..., B) M JaiHOH BHBAPHAHTHOH }cpmcpnauhfmii iy HELH T K
HAHTH CTPATETHID C MONOIHHTENBHBIM YOAOEHEM 00epHerl

s(x) =sxh) =0, (16)
MAKCHMHIMPY IO YO (yYHKLHOHAT

Cris) L=£ Z KL &5, (EYY — max =V (n=d 1 1). (17)

® k=d |

Fro sanana ¢ monnoi napopsanme, n g Heii 1 pefoBaine HHBADHAHTHOCTH CTPATCI MK 5 OTCYTETRY -
BT HO, NOCKOTREKY ONTHMANLHAN CTPATErHA FABHCHT OT NPOCKTHBHEIX BCIAHYHH, OHA WHBAPHAHTHA,
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1.2.4. Hozuqecrkuii "nodeodusd pugh ™. 3anada 3 aengerca sagauei o nonsoi nadopmanuei, ecnn
CUHTATE NPOCKTHREHBIE C.B. QI. cEODOAHBEIMH HE TOALKG aMPHOPHO, HO H ANIOCTEPHOPHO — Nocie Habmo-
JACHHA HAYAILHOTO BEKTOPA £, HECMOTPA HA TO YTO MocacaHee yxe HesepHo (Gonee Touno, verosnan
c.a.” (£ EY) necrofonna). Taxum 06pasoM, NOrHKD NOCTAHOBKH 341449 3 CONEPHHT CEPEITOE BHYT-
peHHEee NPOTHEOPEYNE “NoaBOaHEIH puh™).

TpefoBanne HHEAPHAHTHOCTH CTPATETHN B 3afaue 2 pasnociiakno TpefoBaniio “3abeITe £ g 3a-
Aaue 3. Kamnoe n3 aTux apyx TpeGopannii MOXKHO HHTEPNPETHPORATE Tak: naldmogarent necnocoben
H3MEPSITE AHCONOMITbIE BEITHHHIE §,, & MOMCT IPOBOJMTS UL CONOCTABNTENEHELE (OMHOCHMETbHbIE)
namepenun. Pazemeacvulil w paore uaynHaneumii NoAxo) YOTPEHACT OTMEHEHHOE TIPOTHROPEIHE |

MO3BOMIACT |'}'r.iﬁi.3'] ATh HENOCPCHCTBCHHO € AbCOMOTHEIMH BEIIHYHHAMHI Ej,

2. GPHAYVIHATBHAA MOCIEAOBATEIBHOCTD (®II)

BTO‘T paznc nocBALICH QCHOBHOMY NOHATHIY PHGOTI:T H HEHOCpCﬂGTBDHIIU ﬂanﬁL"l'CH Hi#l IMMOHATHSA
U pe3yisTarel crate (GeneHorui, 3acnasckni, 2011).

2.1. Onpencacuue P©I1

Onpenenenne 1. Dunyunansnoil NocnenoBaTenLHOCTRIO, reHepupyeMoil cemeiicTrom F, Hazorem
CKAIAPHYIO cayuaiinyio yens T = {1}, j= 1, 2,..., B koTOpoil nepsbie d INCMCHTOB ABNAIOTCA FACHAMN
BXOAHON NOCHCA0RATEALHOCTH £, OTBCUAIONIHME MPOU3BONLHOMY, HO OIHOMY H TOMY JKC IHIUCHHIO
napamerpa (r.c. o = £, navaneneiii sexrop, em. n. 1.2.3), a npu & = ¢ nepexoAHkIC BEPOATHOCTH
k = k+ 1 sapawres dopMynoi

Py <yInt =)= Bisx):=E Ry = | Fo()d®.(2),
Tx e (1%)
veY, xeX:= ', nfe= (mTpy o) k24
3necs F¥ — dyyniinsa (10), v, — duayuransueii napamerp, cm. (Benensknii, 3acnarckmii, 2011.m 2.6.2,
anpengencHue 2).

Ecin &7 — (0 € G, 1o cunraem m — 0.
B kparroii hopme npasuno nepexoga (18) ynodno sanncats B BuC

(ﬁx-sll'-'f" =x):=5,..0(1.). (19)

Conepsarensupii cMple onpeaenents | COCTONT B ToM, 4T0 C.B. (T, | ') anageTes B MOMEHT &

(prayunansHEM IPOrHosoM “HcTHHHOH” BXOAHOR C.B. £y Taknm oBpazom, uaynHamsnat T-nocne-
JIOBATCHBHOCTE — 30 adaRaHai WMMayna BRXOAHOH E-nocnc10BaTeILHOCTH.

lMockonbry Gyvkuns B, & (18) HHBADHAHTHA, CeMeHCTRO (uaAyIHANBHBIX NOCACAOBATCNBHOCTEH
HMEET TY e HHBAPHAHTHO-TPYIINOBYIO CTPYKTYPY, 4TO H HCXOAHOE CeMERcTBO J. CaHako et
¢l npuHunnuanspoe ormwane GBI o1 Bxonnoi nocnenosarensiocTy €, B 1o BpeMA KAK 5 — 2T0
HEFABNCHMBIC C.B., WMCHKIIIHE OJIHO W TO ME PAcnpeacicHye g HEHOTORRIM (PUECHPOBAHHEBIM, HO
HEeHIBCCTHM shaucnnen napamerpa B, @I opeaerannser coboil HeOAHOPOAHYID MAPKOBCKYIO
Uenb © pasiiYHbIMA (3aBHCALIMMH OT j), HO BIONHE ONPEACACHHBIMN NPOTHOMHLIME pacnpene-
JICHHAMM H:,

Kak Tonsko vavanbasii BCKTOD ' = z nafmncn, BEPOATHOCTHOS ONHCAHNE MOCASTOBATCILHOCTH
{7,/ > d} ywe snonne onpenencno, cneaoBaTentuo, M1 = 7(z) annueres cnyuaiinoii mocaenosa-
TCALHOCTREY © MOTHEIM BCPOATHOCTHBIM OTIHCAHHEM. Taxuwm obpazom, I kouyerimpupyent 8 HaHLib-
HOM BERIGPE T 8N m:m;].«1;3;)[a'n_'m;m'mh RS ﬁl-‘d\'ff}t’““o. CERAZAHKYIO © MeM, Yo napamemp il
HEWIRECHIEH, 0 CROTCIED Heoial diio (o0 NeFOINONCTO Kt dag kaxoeo Todsiioso Y cemenicmed .ﬂ-

] - . . — i .
TTORRTHR Vosomtian cavaaing seriig, § TAKS VErianae cofbimie, THasiTe bl yIpoTEoT sirmeeiie Hruiayipaibioi
TeopHn. Mockonkey ol mum}vmrl'pcﬁl1'l'r.‘JII1IIH. n (Benensknin, Jacnasceuil, 2001, BEenemie] TaH0 PATEACHCHHE ITHX 0=
HATHI.

DHOHOMHKA H MATEMATHHECKHE METOYLE] roM 48 Mo | 2002
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2.2, Croiicrea ®IL Hexoas us (Benensicuii, 3acnascknii, 2011, dopmyna (32}), MOKHO 3amHCaTE
nepexoduyio nromuocme PI1 (mo Mepe Jlebera) B Buae

A g5
Lﬁ;"’m—j — J. ﬁ{]ﬂ:)ﬁ{_}:}p[dﬁ}f f _ﬂ' {X}]'[ﬁlg} = .I'"Irﬁ.,l E.1'1, _l':l.'f.ll"l'ri [.\.‘):
Y EED EEL (ZU}
yEY xEX kzd

2.2.1. Oduopoduocms Gydpupezo. TNpencrapnenne {20) NpsaMo BLABIACT DeliccoBCKH XapakTep
DY, 553 HEno, S1IvExaeT CHCAYIONIEE CBONCTBO, ABNAIOMICECA OTPAKCHHEM TOIO (parTa, UTO BCC MICH
BIT ogmuiakoso pacnpenencHs.

by(y; x):=

? : . b 3 >
FI’BE]‘.IH{J]EHHE ]l (‘_. b e LTI T :{pg;”w HPUHJGFLTBIIUL'U ffjjfﬁg‘up{}ﬁfﬂﬂjﬂ{'ﬁ A e g k wee l’i‘IJ(“f}{ MR IE
saensl DIT umeiom oono u mo ace pacnpedenrenue B,, m.e.

Pri, < yln*=x)=Bily;x)  Vq=zl, k=zd. =

HNokaszaTenncrso, Bynem pokassisars (21) puaykusci no 4. [pn ¢ = / ono BepHO I'Ipll. BCex

k= d no onpegenennuio, Mpeanonosum wHAYKTHEAD, 9T0 (21} BEPHO TPH BECX k = d n HexoTOpOM

4 = 1, M I0KAKEM, UTO OHO BEPHO 114 TIpousBoNLEOTO k = d 1 g + 1. Tak kaK by ssasctes NepeKoHON
MAOTHOCTLIO, 10 GOPMY/IE NOANOH BEPOATHOCTH HMEEM

P(ﬂwﬂ ‘:,V|7IJ" =x)= J P(Tysyay 'C_'I’|E£ =X, Mge1 = 5)by (55 x)ds.
sim ¥

. - (x, §)), H, CTIE-
Beposrtocrs, nog mirerpanom PABHA COTNIACHO HHAYKTHBHOMY TPCANIONOKEHWIO By, (v, (x. %)),
AOBATEALHO, HEOBXOIMMO JIOKAIATE PABCHCTREO

fﬂmmmﬂmmmm=&wﬂ-
sgY

) FHOCTHX HMC-
Ho nockomky B, —a1o dymim PACHIpE/IEEHNA, TO COOTRETCTRYIOUIEE PABCHCTHO B ILIOTHOCTHX 1

ST BRI

i 3 3
J h.ﬁ:i—l U‘,;(_r? g}}b"(\! r)dz= fi';_ 011. x) WmsSE ¥, x€ X",
=y
e 3 ne-
Ipebyemoe PABCHCTRO BLITeKacy nenocpencreenyo Wi {20). HHayRTHEHBIA AT BEITOMHCH, yTREPH
HHE AoKa3ano, :

Mpumesanne, moGoii (1e
TOIbKS duaynnans
2.2.2 2y

2011, 0. 1.3)

1']{3&:[-:0.11:,@ (21) BeITekaeT npsaMo M3 (20), yTBEpHICHHE 1 Bepuo And 1
HOI) nocaeroBaTesHOCTH anocTepHOpPHEIX fletiecoeCkix PacnpeacacHii.

uearenmuocms ceoboonmx T- u E-cmamucmuik. COrAcHo EBc:ucum{nﬁ, BHEHHBC“::_‘
ety [hMIl,;l"lj]J::ﬂcM HaswBaeTes dynkima nByX APryMeHTOB g Ix, ,r,; E %r x= X B I:_I(:;rj ;!:ﬁ:i:;mm
B 1 B 11:“-'-11 BIX MOCTEI0BETENBHOCTEH MOKHO TOBOPHTE © '_*"3""']{"0"‘1 Ttg"’”' o anocTepH-
opHo ﬁ\,-).[c.l.“"’,;_. ])HGPH CI'EII'_‘IG-UI_I].{_:HI B CHiy “p[,““_l"“a HHCPTI'IDC“i JH00R E CRODOICTE b

s D BEPHO U B OTHOMIEHUA TC-Aunoaa’T

adbiH Do, o e annonk g 'x, re X, — BRIGOPOUHOC 3HAUCHHC L:{cha RBIl c( I:;:JMCI:-,UNL';;H:;L
cemeliona F n&. 5 HHEPTCH M uMecT npi Beex j = | MIOTHOCTH pac_rlpulmmun_:w f ;1 b cmirer b
i Tt :.1 ':f UTHOWEHWIO K o 'mj CKAZAHHOE BEPHO TONBED LA J = ¢, TAK KaK i —‘ ® l s BT
}f'i'n{: X ,_'z p _|'l =1 d L I HDH AR IOM li"iKCII]’JDBﬂFIHUM ‘l-[""I = 7 . B. HMCIOT l}Gll!:u"|0 JUTA HL(-x,;F |: )
PiRicHun 1 npn k = 4) YENOBIY nnoTHOCT pacnpeieaenns b (y; 2), Brraucascmyo no (popMyIic

(207 7 T ’ se oty
smii::.clqr-:'::-;L o, cooreereTRyOMAN BE3YCIOBAAT IIOTHOCTD BLIMHCHACTCA 10 Qopmync nonHoH Eape

Bossmen, HanpumMep,

N, (z, 0
= .J. baty: 2Yfz)dz = | :'v]ft}L
o o v

sz :""Y‘r

[z )z, (22)
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Tax, nna cemeiictea 1.1 onopuas nmIoTHOCTe flV) paswomMepHa Ha oTpeske [—{.5, 0.5]. a NIOTHOCTE
(22) naeTcA BRIpaKeHHEM

0,75-y% |y|<0,5
- a2
b(y)=10.5(1.5-1yD" 0,5<|y|<1,5 yeER; (23)
0, »1>1,5
ATO BBIPAKCHHE c1a00 HaMOMHIACT HCXOIHOE PABHOMEDHOE PacTPeaencHHC.
Taxum ofpazoM, coydaiinse 7T- 0 E-AHN0NH, BoobILE TOBOPA, PANHIHE (HEIKBUBANEHTHEI), HO
A cBODOAHBIX CTATHCTHEK, KAK BEITCKACT HI HIDKCCNCAYIOWErD YTREPHACHHA 2, HMRET MECTO MPUHYUR
IKAUGATEHMHOCHIN,

Onupasck Ha CTAPTOBRH 2meMenT (12), ONpeAeiHM NPOCKTHBAYIO PHAYIHANELYIO N0CHSL10Ba-
TensnocTs (TT0IT) ananoruymo TIT (em. (14)):

vir=st (80w, =12, ... (24)

HUIIU, YTO BCAKEA C]iﬂﬁ()ﬂi!ﬁﬂ T=CTATHCTHRD ABNACTCA ll}}'III{L[I'I{:ﬁ QT llpUEH‘['HHHhI}( BENHYHH v*, noama-

MY s N0KasaTCILCTREA NpHHUHNA 3KBHBANCHTHOCTH JOCTATOYHO NMOKA3ATR IKBHBAJCHTHOCTE MPOCH-
THRHBIX BCIHYHH v, ¥ {; PR BCEX /.

Yreepaaenne 2. [Tpoekmuente v 1 & nociedogamershocm, HonumMaemsle Kax anpuopisie, K-
BUECLTEH PR

HNokaszaTcneeTs o HauankHee BCKTOPH 00eHX nocneaosarensocTell COBNAIAI0T 110 ONpese-
nenmo (v = £, nosromy 10CTATOMHO 1TOKA3aTh COBNANCHHE TIEPEXONHLIX BeposTHOCTEH & — (K + 1),
k= d. Nas Gonwmeii scuocTH OyAEM YIOTPEONATE A4 3Ha4eHnil NPOCKTHBHEX BEMHYHH TPEUCCKHE
OYKBRI.

Yro kacaetca seposthoctt P(vy,, < A vF = %), T0 8 cuny wnesapuantHoctn dynknun By x)
ITa BCPOATHOCTE OCTACTCA ANA P-TIOCNEADBATENLHOCTH TAKOI Ke, Kak h Id camoii Il {1.c. paBHAa
Bi(h: %)), Ocracres noKasaTh, 4TO Nepexoinee scpoitinocty E-nocnenosarensuocta (14) 3agawoTes
To# e opMynoil, T.e.

LS
P(Lis <AL =%)=Bu(A %), AeY, x€¥, kzd (25)

OBpaTumen K onpeaeacHHo GHAYIHANENLIX BEpOATHOCTEH, Jaunomy B (Benenbknii, 3acnapckuii,
2011, n. 2.6.2). Yenosne £* = % onpencnser opinry O = O(¥) B npoctpancrse ¥*, W 310 ycropue B
(25) MosHD 3aMennTh na yenosne £ = CXx), T.e. cuntars £¥ yenosnoii c.e. 1, onpenenennoit 8 (be-
nenskuit, 3acoascknii, 2011, (23)) ¢ dyskuucii pacnpenencuua (Benenskuii, Jacnascknii, 2011, (24}).
ﬂGBTGM}f, of03HaAuHE AR KpaTeOCcTH BEPOATHOCTE (25] Hepes . MomHO 3anucaTh ITY BCPOATHOCTE B
BHJIC (paccMarpusas craptosulil anement (24) kak cratncruky H(EY) (13) 0 yunTBIBaS MOHOTOHHOCTD
npeobpasosanuii rpynnel G)

P =Pl <AEEO)

EEQ

P& <HEMA | e O)=

_ J’ P2(Epes < HOINAFE() = J FE(HOAN)AFE).
e ye
Mockonbiy dynkumus H(y) sxsuvapuanrya, T FH()A) kak dywsus ot (g, y) npn GRKCHPOBAHAOM
A ABASCTCA Annodiem na G »* ¥, TToITOMY Ha OCHOBAaHMH paseHcTsa (Benenbkuil, 3acnasckuii, 2011,
(356)) u yunrmsas, uro H(x) = 1 (cm. (15)), nonyvacm

P= [ PN ()= j FE(H(y)dD, (€)= By(; X),
L= & BELG
4TO W TPEBORANOCEH AOKAZAT.
VrRepa#ACHHE 2 NeXHT B OCHOBC BCETO PasBHBACMOro B nauuoii paGore moaxona. M3 nero Heno-
CPeACTBEHHY BRITEKAOT BAKHBIE CHCNCTEHA, KOTOPBIC IJJR]IF}'!}"J[HP}-"I{'I-’I'{JI-I HHIKE B fI]l‘.IpMLJ CamMOCTOATE N -
HEIX YTBEPACICHNT 3, 4

DKOHOMHEA M MATEMATHYECKAE METO/ rom 48 Ne |l 2002
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Yreepxuenue 3 (MPAHUNKN IKBEHBaXeHTHOCTH). KaKoea bt i GBI HHEAP U NG CIRamuch-

R , i

Kka b, enpederennas na embopounom npocmpancmee Y, k = d, dudyyuanvian ceoboonan c.6. ()
axeusarenmna ceobodnodi c.q. WEY) (ofie cayuaiinoie seauyuiibl ROWUMAIOMCA KAk R PUOPIIBIE),

2.2.3. dvanusym abcomiomuozo i OMHOCHMEIBHOE0 & ROMARTUY r1. OGoznaunm, Kak M B 0. 2.1,
Ha%ann ek BEKTOP RII yepes z, 7 = Ed = Yt.': u3 (24) umeeMm T = si(zy, Beuay HFIH(”IPHEII!_TIIOCTH
nepexoanod Gynxumn (18) 370 cooTHOMWEHHE NO3BONRET NEPEONPEACINTE PIT cneayoilim 0bpasom,
JKBHBAJICHTHEIM HCXOMHOMY ONpenencHuio 1.

Yreepwnenne 4. Gudyyuaibian T-10cIed06aMETEHUCIE MONCEN fibtmn Hpedemasnend 8 ghopare
xo=ha, h=s2)E G (26)
30eCh O — ox302ennmitl crenok anpuopnoti E-nocredosamentiochi cgoDodIbLY O

B (26) MoKHO BHUIO 651 BMECTO Cf HAMHCATH ¥, HO 3TO ObLI0 OBl TABTOMOTHCH, TaK KHI.{ v oilj.)t.:,'{c.‘m-
eTCA uepes &, Henpan Tarke BMECTO €L MOCTaBATH &, TAK KK MPOCKTUBHEIC GCITHYHHbL] TP ::].'Lmt“l:
enobony (em. “nomsommeti pud”, m. 1.2.4); HMEHHO NOSTOMY NPHXOAMTCA BROANTL CIENOK G, K3

10 ¥HE enanock Npy onpenenesin Quay IHANBHBIX peposTHocTEH B (bejenprnn, Jacnascicuii, 2011,
m. 2.6).

Conocrasnas npegcrasnenue (26) ¢ aHANOTHUHBIM COOTHOIICHHEM A HCXOAHOH ‘1.31'1 £ = g,
B o s(2) € G mu BHIIMM, 4T0 QUAYLHATEHAA MOCHEA0BATENLHOCTE YETPARACT JIUI'IHILLH-T.}C Hp'l'.l'l:}.:_
Bopede, koTopoe 06o3nadcho Brie Kak “noaBoAHEIl pud”: B OTIHYHC OT E Q-0 cle1oBaTCIBHOCTL
ARIOTCHHA M HE NOBEPKEHA BIHANMIO HABMIOACHHH.

C dunocoderoii Toukn 3pennn npeacTapnenne (26) supadacT OyATHIM TIOH srus @I Hﬂquiﬁi‘
npupone OT1 mueer aGeomotsetii xapakTep (ec unembl T, HMEET TY KE fI}H'jH'ICCK}frIﬂ Pi-:?rtmm[cfn J;mﬁ]
W HIICHEL BXOTHOMR NoCIe10BaTe/LHOCTH £,), HO e BEPOATHOCTHOS fmmamr.c e .{d P "I?'-i KOE
TIPOCKTHRHON MOCIICAORATENRHOCTRIO, HMEIOMEH OTHOCHTEILHBIN (BeapaiMepHLIi) HHP‘LK'TLP- i i
o e L it e uﬁ;}ummum‘“ H OTHOCHTENRHOTO HANOMHHACT KOPITYCKYIAPHO-BOIL
HOBLIE coolicTBa MaTepum.

P aeTed 3a
3aMenanne 5, He CHEAYET IYMATH, KOHEHHO, YWID CTAPTOBLIH anesent i (26] :Ipuﬁnmuj;HHm
HETHHAOE SHaMenme wewsnectroro napamerpa f. Kax n aas BXOIHOMN MOCIEAOBATCABHOCTH, HE

3 g g
HAUCHHE MOKeET OBITL HAMJICHO THINEL ACHMATOTHUCCKH.

3. DUAVIIMANTLHAA TIOCNEOBATEJILHOCTD NOJHOTD CEMEHMCTBA

> ; - 10 nocTa-

H]!‘bliipH{‘HTllﬂ'l'p}*ﬂ[I(}]].nc cemeiicTro F HaTLIBACTCA NOMIbLM, CCIH OHO obnagaeT Efumum :1 o

TO4RON eTarneTukoi (TIC). Monatue “TIJIC” Gemo speacHo P. MHIICPOM, IO NPT UL!F:;"'ILL;ICJ_IJ]“
MOKHO Haitti 8 (Jleman, 1979, nm, 1.9, 4.3) (cm. Taoxe (3axc, 1975, . 2; ae I'poor, 1974, § 9. } .

HEC BRREO, 710 TITIC pagmr s okBMBapuanTHoi GynKIHCH Ha X = Y* (onpencncnunoil npn k = d) €0
HAUCHUAMH B rpynne G, T: X — G.

Ei ClyHae NOMHOTO cemelicrna pupyusanpHoe pacrnpencacHic 1aBRHCHT OT X UCpes '.illﬂl!:;l-][:b
= T{x), om. (Benemsxui, Yacnarckuii. 2011, . 2.6.1), H 0b0IHAHACTCH . CooTRCTCTECHHG, YIOOHCE
OCYmeCTRUTY nepexon or aﬁc:mm'ruh:x ,“m:_m””ﬁ £ K OTHOCHTENBHBIM HE C IOMOLLRIO i:'i':l]-):rUIiﬂrﬂ
Aemenra (12), kak & m, 1.2.3, 3 ¢ NOMOIIBIO '1'¢[<‘_'9“[J-Tc['lﬂ SHAMEHHA MOAHOH 0CTITONHOH CTATHCTHEH.

o i . w T Q-
3.1, AjanTHenas oTHOCHTENLHAS NOCICAOBATEALHOCTE, [TONOKUM JUIS BXOLAHOH Mo CIHe10 B
TCABHOCTH

) I - = = (ZT}

[JJ,-.| = Lf GEksls Lk._T{’E}C g—.- 'k— &l i

HHAeKe k + | (a e k) nojuepkuBacT, uTo ©.B. B, HMECT CMBICH NPOTHOsa (B OTHOCHTEIRLHOM WIMEPE-

HHW ) B MOMEHT & OYEPEAHOTO YeHa .;|j | BEOAHOM MOCHenosaTcIEn0OCTH. CooTBCTCT By IO 1LY 1O IlncJ:{j‘;HT-

:;‘.l'fl“"”n“”' B = '[ﬁﬁ JZd 1y nasosem adanmrmerotl omEoCIERIERbIou nu.z-.-.-wirm:'mr:*.'!‘f:-fMc'lﬂh_ﬂﬂ (A B
JCIYIO WA neMMa noxasusaet, yro AOTT aenscTes HoCACA0BATCIRHOCTRIO HC3ABHCHMBIX C.B.

Nemma 1. flpu p, g = d p# g cayuaineie eesuniet 3, 1 3, nesasicumb.

Hoxasareanerno. Cumraem p < g. Torna B,,, HE 3aBHCHT OT [, 3 KPOMC TOTO. NO TEOPEME

bacy (Besensiuii, 3acnancxuii, 201 [, n. 2.6.1, reopema 1) i, ne japucHT H o1 7, @

SEOUOMAKA B MATEMATHMECKHE METO/ILE  rom 48 Me 1l 2012
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CroficTEO HC3ABHCHMOCTH OUESHE BAMHO JAMA NpHIewcHH. B oTnHune oT MpOCKTHRHOH NOcae-
JOBATENbHOCTH £, B KOTOPOH A NOCTPOCHHA NPOrHo3a B MOMEHT & NPHXOAHTCA MMCTE JICHO0 c co-
BMECTHRIM PACNIPEACICHHEM MHOMOMEPHOH C.B. £, ceituac (B mobGoil MOMEHT &) JOCTATONHO 3HATE -p.
cranApHoii ¢.s. [, ,. 21a ¢.5. ceoboaua, mosTomMy ee §.p.

G, (A):=P(B;., <A), A€Y, k>d (28)

BHIYHCAHMA [N kamnoro cemeiictea . @yHkunn G, cCTECTBEHHO HA3BATE "PC'c“"“i*f’R"m”f"r"‘”"; s
OCHOBHBIX CCMCIICTB, NCPEYHCIEHHBIX B NI 1.2.1, COOTBETCTBYIOMNE MIOTHOCTH gi(A) = G'y(A) epe-
aensl u [punowennnu, Tabn. 1.

3.2. AsnanTHeuas GUAYIHAILHAS RocaenoBaTeabHocTs (A®IT). Dr1a NOCICAOBATCALHOCTE
DIPEASACTCH AHANOIHYHO

(29)

TMoaToMy ANPHOPHO

Dpay I=T4 Mpayy T i=T(my), kzd.

B crny yrecpaieHHA 3 ocnenosaTenbHOCTH @ 1 B anpropHo JxsHBACHTHEL
ADIT Takse ARNACTCA NOCACHORATENBHOCTLIO HEIABHCHMBIX C.B., IPH 3TOM Dy, MMECT TY #C q}']_j,'*
ato u fi, . T.e. dynxumo (28). Ho npHHUHNHAIEHOE OTIHYHE JTHX NOCIEAOBATCIBHOCTEH B TOM, LH.O
el anoctepuopno (o nadniogenun £ c.p. Erj yie HecBoGoEE! (M, KOHCHNO, TEPAIOT CBoto Hl;:d-
BHCHMOCTE), TO €.B, ) OCTAOTCA B CUILY NPHHIAINA HHEPTHOCTH croDOIHBIME H ANOCTEPHOPHO. JTO
O3HAYACT, YTD UMEET MECTO CHEIYIDNIES YTBCPKICHHE,

¥Mruepwinenne 5. Joa ADI] ewnoanaemea coomnowtenue
POy <At =x)=G(A), Ael, xeX, k=zd
Mockonbky, cornacno (29), m,,, = T,04,,, To npu ModoM x & X NONOKHE ¢ := T{x). npceM
Py, < A1t =x) = P(1,000, <tA |2 =x) =
= P(1pgey < IR =2) = P(pg <A | =x) = Gi(A). k24
Movromy, cenn BBccTn 3K30rCHHbIC C.B. Y, = RAND(G)), k = d, T0 MOXHO nepeonpenenntt PIT pop-

= + i XJ: —? E," A}ar. {_..Iﬁlj
el |.| _} f L {: (.\‘}E s
Di}p-lSUM. AHANOT HYH( !Hl“cl ¥=

(30)

IPH 3TOM HOBOE ONPEACICHHE NOAROCTEIO skpHBancHTHO (18), TakuM
AMACHHIO 4, nonyuacs CAEOYIOWHE peIyIETaT.

Yreepwaenne 6. Hexods uz emapmosozo anewenma B4 opIT pexyppenmio ‘1'3'”_‘3'”"’r-lm'i"f”'."; ii%ff}{?’[;_
ape (31) ¢ nomotpio IKIOCEHHDI NOCAEOGAMENBHOCIINH CAYHANBLY SETUHUH T = {7, = RAND(G ),
k = d}, 20e npoenosupyionue gynryuu pacnpederenun G, onpederenvi 6 (28). i

3.3, 3akmounrenbnoe coobpamenuc. B ocuose Becil orHuecroi cReMEL CBH'taHlimi c li}'f!ﬂiv’ﬂl.l::;
AbHBIMI BCPOSTHOCTAMU, TEKUT, KOHEUHO, TPHHINI HHEPTHOCTH CBOGOAHEIX C.B. T BLITL‘KE'IK'-'J'L:]IL;[ »
HETO yTBepacaciis 34, JIEA0 B TOM, 4TO YCAOBHBIE €.B. (Tj, | T¥)(KOTOPBIC ONPCACIENE "c”g-' ’
NEPexoAnEX sepostroctedi (18) B (v x)) coBnanaoT » cuiry YTREpRACHIA 3 ¢ ycnoBHEIMHA C.5.

£ (32}
{EAI||CA]=(§k|1|EL}~ e

MOHHMACMBIMH B ANPHOPHOM CMBICTC, VONTHOCTH
Takum oGpazom, nepexos ot BIT & k M1 T sxpupancuren TpeboBaniio: “""“m'fm BEEI KOTOpHIC

(32) nomkne BrITE HHEPTHE, OHH HE JOMAHHL 30EHCCTE OT {). BameuaTeLHO, 110 [_Iz:):llhij,'“_“n i:u']m'mblc

KK D3 W ApIAnTCA ANPHOPHBIME NCPEXOAHBIMEA IIC}'M}HTmJCTu {32], nt:ﬂ}“!alului‘ hd]; K”[.'Ei 31“-:;[““_

dyuximn (18) umenno npu duayumnaneaex seposthoctax O ! Kax nokasano B {F{»LJ.!DITH" )

CKHIL, 2011 ), npuunnn HHEPTHOCTH MOKET BLITH MONOKEH B OCHOBY (paaryMRTERTE TERPHE

N . i1 OCTAHOBKH
4. GUIVIIMAJBHBI TOAXO] K TTPORITEME ONTUMAJIbHOI OCTAHOB

MO=-HOROMY [oCTABHTE 3a8auy OnTH-

ITougr “oh1™ VU CHHE . : o JORONAHT s
HaTtue “pI1" 1 moAYUCHHEIC COOTHOIEHHS | neneHui ¢ wHsa-

o - R e 7 T & ACTIPC
MANTBHOH OCTAROBKH BXOAHON NOCIEN0BATEARHOCTH, SANANIIOH CEMEHCTROM | I
PHAHTHO-IPYITMOROE CTRYKTY PO
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4.1, NocTanopka 3anaun. Kak yxke oTMmeyanoch, Ana d-mepuol rpynne & nepselc o wichos
BII nenndiopmaTHBHE! H OHH MPONyCKAIOTCA. DTO HEH3DEKHOCTb, HO KAK TOABKO Ha4aJbHBIH BEkTOp
z = E9 yabimiofen, BEPOATHOCTHOE ONMHCAHHe Beell ansHelmed NOCHCAOBATCABHOCTH NMPH (Pray-
LHANBHOM MOAXOME BIOAHE ancnmtf:rm. 31‘0 llpHBUﬂI"lT K UJTE,IJ,}'I‘“II[CI‘:{ NoCTAHOBKS 3aa' i,

3anaua 4. PaccMarpHBan BXOAHYIO TOCISAOBATEIBHOCTE KAK PHLYLHANBHYIO, NPONYCTHTE NCPBLIE
d wienos w00 HABMIOACHHH HAYANBHOTO SIEHA 7 = z MAKCHMEEHPOBATE (yHRILHOHAN

"
Cris; z):=x" Z K(m; as ()| nl=z) | — max =: F(z) (33
Yore
Ha MHOMCCTBE CTPATeruii 5, yAOBIeTROPAIIMX YCIoBHio 3aaepukn (16): kpurepraisnan thyuxuna &
NPOHEEONLHE,
[Mogueprmen, 4To cHAmte Yoaoaull UHeapuanmNEcm Ha CMPaMEIWIo § 1 KpLmepuaihiiyio chyne-
yuro K emano sozmoxcrbin modsie apu gudvyiaisiom hooxooe.

4.2. DP-meton. 3anaua 4 — 310 KaHOHWEECKAA 3a1a4a ¢ MOJHOMA Hi{opmanueii, onncadtas B 1. L1,
H K Hel npumenny DP-merog nn. 1.1.1, B coorsercTsnu © (3) BLIMIPBIL BIATHS TAKOB:

wx)= E{i‘C(r*,ﬂ: |zt =x)= f bl (v x) K (xy x, y)dy = ".-"{ } f NG, v K xgs x, vy,
£x ,

_vEYr
x=x*eX=Y k:=n-f y=@En ...,,1:“} ey, (34)
3aech bl — J-marosas rnepexosHas MIOTHOCTS, KOTOpaA (Kak HT0 BeiTeRaeT W3 (20)) nMceT Bua
N, (="
by(y; x) = *-"L)f-*]' P=AXyepy s X} E ¥ o k=n-I.
Np(x)
Brmrpeiw nponoskenni (46) N0My4aeTC aHANOMHMHO;
Pueala ™) = f ber (s XYoo, )y = ———— f Nl oyt yydy. (35)
Ny |l"‘~' )
yet¥ ¥E ¥

Jlns ocHOBHEIX CeMefcTR GyHKUHM N, npuseicHsl & TIPHIOKCHHN, tabn. 2, Takum obpazom, 10
ITHX CEMEHCTR NOMVHCHBL ABHBIC EI}OpM}‘JILI pemenna sagaun 4.

Blul dopmyn (34), (35) maBoguT Ha MblCHL BBCCTH B PacCMOTPEHHC HCK}“‘IBCHHHC []]yHK-
win:  “ncengokpurepnii® Ko(x x"):= K(xg x)N,(x") u ‘ncemmosmmrphinn” (i, 2. W) }{xt):=
=, o, w) (YN k>4

Torna (34), (35) npumyT Bujg

a) i x"y= f Kixg xdy,  x"= (%0

reX

6) v (X" )= f b xydy, x =G,y k=a-k 36)
FEXT

YT COOTHOMCHHA HMCIOT KAHOHHUYCCKYK opmy (4) NPHMEHHTENRHO K NCCBAOBXOIHOI nocne1ona-
TENBHOCTH {£.} HetaBMCHMIX CITyuailHEIX RO, PAGHOMEPIO PACAPEOCTEHIBIY Ha BRIGOPOMHOM
npocTpancTie ¥ (NoCKONBKY MATEMATHHCCKHM OHAAHHAM B (30) COOTBETCTEYCT HHTCTPHPORAHHE TTO
Mepe Jlebera). B urore mm nosyuaewm cauemyiommii peryinsTar.

Yreepwnenue 7. Jadaua onmumansuot ocmanosk o drudyyuansioi ghopue 1adann & ceodumei K
KooRuyecon sooaye | o J?L‘erff.luHprmrf‘pmu.'hm.lr} givnyLien i HOEENEXIONON ROCTCOMIEN b0 Tt
HEIBUC UMYX 8., POGHOMER () Pc,u,--”pﬁ}{uu.;mm e ;;;,ff",r”w)w”m; HPOCIpanie mee ¥

Obparym sunManue, uro PABHOMEPHAN PACTIPEACICHHOCTh HCCHAOBXOMHOH [TOCHC/IOBATCN HHOCTH
OUEHE XOPOLIO COLIACYETCH ¢ OCHOBHON NPEANOCLUTKON Gy iHanLHoii Teopun 0B OTCYTCTBHN KaKOH-
nubo anpuopHoi HuhopMar o napamerpe 6,
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4.3. Mopmyanpoera 1aaa4un B repmunax IIIL Mexoan u3 npeacrasnenns (26), 3amagy 4 MO#HO I
chopmynnposars B TepmiHax T1T1.

3anaua 4'. Jlns BxonHoi E-NOCNEAORATENLHOCTH MPONYCTHTE NEPBhIE d WICHOB H 110 HabIMOLCHAA
HAYANBHOIO YJICHA T = Z MAKCHMMINPOBATEL (YHKLHOHAT

n

Crss = 3 KM(Eg £5,(89 ~ max =7 (h 67

= k=d+ s
HE MHOMCCTES CTPATCIME 5, VIOBICTBOPAIOMMK YCIOBUID 3aACPHKH (16); kpuTEpHANEHAA ynrMs L8

npoHiRonLua, 3neck i = s#{z) € G — craproswiii anement (13),
It T . 38
K (L £7y o= K(hE s hET). G8)
) , p Y NHElI=
B 2710il (popMynupoBKe, Kak M B 3a1aue 3, NPOSKTHBHBIC BeIMuKHbL { NPSANONnaraioTes esobon

Mi ({ —nocienoBaTeALHOCTb IKBHBANCHTHA CBOEMY HK30renHoMy caeriky «). [TooToMy, TaK Kak Kpuic-
puansuas Gyuxuns (38) npu GUECHpoBaHHOM /i 3aBHCHT ToNbKO OT {, 3aja4a 4 ABNACTCA B TOUHOCTH

sagaueil 3 ¢ papaMerpuuecknm kpuTepren (38), Crnenopatensio, OOTHMAILHAS CTPATCTHA 3a1a4H 4
HHBADUAHTHA, HO TIPM 3TOM 3aBHCHT OT /1, 5 = s(h).

BaskHbIM yacTHRIM CAYUACM SRASETCA Kea3uuneapuannHan 3a1aqa, KOT1a KpHTepHatbian "i'}"t!mm"
YAOBACTBOpRCT cooTHomcHnio K(gy; gx) = a(g)K(y; x) + b(g) Vg € G raeal ), b+ )~ HEKOTOPHIE
CKanaphmie (hymkuun, onpeaeicHisie Ha rpynine G; (a > 0). B atom ciyuae, KaK HETPYAHO yOCAHTRCH,

39
Vik) = a(h)P(1) + b(k), (39)
H TIPH 3TOM ONTHMAalibHAR CTPATer 5., HE 3aBHCHT OT &,

lipumep. 3anaua 4 s cemeficTBa PaBHOMEPHEIX pacnpe/leieHnii Ha NHTCPBAIE EAH,]}MFI_“EH{.I.”_
HEI C HCW3IBECTHRIM NONOXKCHHUEM NeHTpa (cemeiicTro 1,1) 1 xpuTepraibHOl fyrKmeil K:x)=¢.B
oM ciyuac A g = ¢ = CB (3N a(c) = e, blc)=0.

SAKITIOMEHME

s . neaypa
Kakoma 611 wm Guina (B cMBICIC HHBAPHAHTHOCTH) KpuTCpHANLHAA (yHKIHH, o6mas nf?!hli‘ ?{:
PEeLICHNS Tajaun ONTHMANLHEON OCTAHOBKH Habmonaemoii BxoaHOll NOCHEIOBATEIBHOCTH T ap
ANTHO-TIpynnosoro cemeiicrsa, obocHoBaHHA PmayuHansHoi TeopHeil, TAKOBL:
1) nponycruts nepssie o odbexros BIT u 3adukcuposars snemeHT i = st{E):

5 i 3 symst X, wienos [T
) B NOCHEIYIOWEM NPOUEcce HADMIIEHRA CYMTATE, YTO HAGMKIACMEIC IHATCHA X He 7
s g S TAAT ' et | o
BEMHCIAOTCA no gopmyne x; =G poa=h 'H_Inﬁ" W MOMEHT OCTAHOBKN OTPCACIACTCA ycaoBuem (1)

3) nnw wabnronennoro Inauenus i npopecTy pacuct zagaun 4B TCPMHHAR Mrle¢ H%Pai"“-ﬂ'p“qucmjjd
KPHTCPHANBHON (yrkwicil (38) (3Ta 3a0a4a apnaeTes kanonHueckoi 3afadci ¢ noaHoHn “"'I]ﬂpmmfufl.i'
H PACUCT nporoaMTes cornacio npougaype DP-merona, onucandoil B 0. b g AT TOR SRR
Gyxner nocncnorarensHOCTE TPOCK PyBKINMIL (i, W, N, 1=0,1,...)
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92 BENEHbKHIL, 3ACTABCKHIA
TTPHTOMERHE
Tadanna 1. [TporsosupyOMHE MICTHOCTH H0AHBIE CEMERCTE
1y O
CemelicTeo G Brep:=7"(EDEL, gi(h):= ﬁ‘pm*-“ <)
(0, A<0;
12 A EIM ﬁ+l,0ﬂh£l; k=1
[, s,
£ (-8 a<o
1.3 (i (& — m) (M= m) k:I.I,{}q:PaEI; k=2
R 8
= k 1 S
2.1 C - - —r. k=1
-8 k+1 ,,!_;,—L“"[kuz]
2.2 A &g My "2, k=l
- - (&2 i
2.3 L (E-E)fs " W2, N TY
wik? 1) T'([k-11/2) =1
k c“‘, A=0;
3. C - e - =
S-m A—+|L 2 a»0, 2!
=4 0, A=
3z A EIE e k=1
(1+AEYy D=0,
E- [ ~ayt A=
33 L =2 E-LH1=A7, A0 hay
g—m k+1 {1+ MNEY A=,
0, A=
4 A pEIE |'men](]+ i‘-.]'“”“’(’h)”' A> D h2
Cikp (P ko kp ’
Mpuseuaine,
I, Crineor cemeiters o, m. 12,1,
2. B3 HAMCHWA CTATHCTHEK:
m=m(E"y:= .”-""«’k""" M= M(EY:= '.'f-i'f =
- I i I [
= — B T = ——— i g2
E kzl‘t'"ﬁ xk JE;IIE RZH-
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Tadbmmma . il.pou'wn,umuuu MIGTHOCTH OCHOBHBIY CEMEHCTR

CemMmeicTio 6] Ni(x), xe ¥
1.1 o =M —m)]", m<M, k=1
1.2 A kMY, M>0, k=1
1 1
1.3 L by , m<M k=2
kk—=1) (M - m)*!
I | .
2.1 C X —=exp {—(k — 1)2/2), k21
e p il §12)
iki2y =
2.2 M —_— a=0, k=]
2(o Vak)t
(k=142
23 L _TUE-DR) s a0
2(¥ Ymk - 1)*!
31 C %exp{-k{.i‘ m)}, k=1, £2m
I
3.2 A Bl mg
(k2
k=23
33 I A.izm,kzﬁ.
k[k(x—m))*"
rigy {£ \"
4 N L( .1',-) ! . x>0, k=1, p>0
(Mien* L (ki

I OCTYNHIE B pPEAaKIIHD

24052011 .

Fiducial Approach for the Invariant Optimal Stopping Problem

V. Z. Belenky, A. A. Zaslavsky

This paper is the continuation of (Belenky, Zaslavsky, 2011). The optimal stopping prul‘ﬂcl'rll for an
invariant family is considered, New notion “fiducial sequence” (F3) is defined. FS has an inusual
dualistic property: its members have the same “physical dimension™ that the observed sequence,
but il is statistically equivalent 1o a “non-dimensional” relative sequence. This allews to formulate
the problem of optimal stoping for invariant family with non-invariani criterion (that wiasin't pos-
sible earlier). Mecessary formulas are given.

Keywords: invariant family, optimal stopping problem, fiducial sequence, inertness prineiple.
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