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HA XOBAHCKAS

Koopaunauusi ycuimii 1 pacipocTpaHeHue
nadgopmanun ™

B pabore m3yvaroTcst cTpaTerniecKne acneKThl PacKpBITHs WH(pOPMAIK B MCCIEIOBa-
TEJILCKOM KOJUICKTHBE. B HEKOTOPBIX CHTyalWsIX JOMONHUTEIbHAs MH(pOPMANUS MOXKET
MpUBECTH K HEI(P(PEeKTHBHOMY AYyOIMPOBAHUIO YCWIIMI HECKOIBKHX HWCCIIEIOBAaTElNe; B
3TOM cilyyae Y pyKOBOJUTENS 1ab0paTOPUH BO3HUKAIOT CTUMYJIBI K YTauBaHUIO WH(pOpMa-
I[1H, laske eci OHa MOMOTaeT YBEJIUYUTh BEPOSITHOCTh COBEpIIeHMs OTKphITus. Ecnu co-
TPYAHUKHU BBIOHPAIOT ceOe MPOEKThI NOCIEAOBATEIBHO, KeJlaHue N30eKaTh KOHKYPEHINN
MOKET MPUBECTHU K BBIOOPY 3aBEIOMO MeHee TIePCIeKTUBHBIX HAMIPaBIICHUI HCCIIeOBAHMS.

JloMXeH MU PyKOBOAUTENb HCCIEAOBATEIbCKOIO KOIIEKTHUBA MPEOCTABISATH CBOUM
MOAYMHEHHBIM MH(popManuio? MOXeT Ju ee NMOJIHOe pacKpbITHE MPUBECTH K Hea(dek-
TUBHOCTH? BBITOTHO T PYKOBOAWTEIO OTHABATH CBOMM HEOCBEIOMIICHHBIM MOMOIITHH-
KaM BCIO JOCTYIHYIO (M CYIIECTBEHHYIO) HH(OPMAIINIO, €CIIA eMy HYKHO HalTH KOHKPET-
HOE pelIeHHe KOHKPETHOW 3amaun? B Kakmx ciiyyasx peryisiTop pbIHKA OOS3BIBAaET
YYaCTHUKOB PaCKpbIBAaTh MH(POPMAIUIO KOHKypeHTaM?

MpbI IpUBOAMM TIPOCTON MPUMEP CUTYaAld, B KOTOPOH HAJIW4Me OTKPBITOH HOIOIHU-
TeIbHON MH(MOPMAIUN CHIKAET OOIEeCTBEHHOE 6J1aro M0 CPaBHEHUIO C CUTyaI[ell OTCYT-
CTBHSI TaKOBOH (B YaCTHOCTH, MOHIKaeTCs 9((PeKTUBHOCTh HayIHOI paboThl). CTHIN30-
BaHHBIH NpUMep BBITISIAUT TaK. ECTh HECKONBKO HTPOKOB — TaOOPAaHTOB-HUCCIEAOBATENEN
unu (upM, cocTg3aroluxcd B “UCKaHMU Kiajfa”, OMHAKOBO IIEHHOTO A KaXoro u3
YYIaCTHUKOB. [ pyKOBOJUTEIIS U IS OOIIECTBA B I[EJIOM HEe BaXKHO, YbM MMOUCKH YBEHUA-
10Tcd ycnexoM. Kaxablil areHT JOJKEeH peluTh, rae OyeT uckath “kiaan’. Pecypceel, Ko-
TOpBIEC MOKHO UCTPATHUTh Ha WCCICHOBaHUE, OrpaHNYeHbl. IHTEepeceH TakkKe ciyJail, KO-
rfla areHT IUIATUT 3a KaXAyIo eAnHuNy oObeMa ucciefoBanuil. Eciu Tepputopus mouc-
KOB HCCIE[lyeTcs €AUHCTBEHHBIM areHTOM, “Kiaj’ OynmeT HaiimeH. Ecnu “kiap” HaxopsT
HECKOJIbKO areHTOB, TO OHHU JIeJISIT €ro MOpoBHY. Eciy areHThl 3HAIOT, YTO HaXOXJEHUe
“kaaga”’ B KaxJod TOYKE PaBHOBEPOSITHO, TO OOJACTH, B KOTOPbIX OHU OyAyT UCKATh, HE
OymyT mepecekaThcs (IPU YCIOBUH, UYTO TEPPUTOPHUS TOCTATOUHO OOJBIIAS).

Tenepp NpeAnoaoKuM, YTO PYKOBOUTENb 1aO0PATOPUH MOJy4aeT HEKOTOPBIN curHasi
0 MeCTOHaxOKJAeHnHu kiaga. Yto OyfeT, eciii OH COOOILIUT 3Ty UH(OPMALAIO CBOUM areH-

* BolpaxkaeM riybokyto 6naropapHocts M. Bpoka, P. Maiiepcony, P. Opukcony, M. Ocrposckomy, M. Puop-
nany, M. llIsapuy, I1. Cu6paiity, I1. Cuxonondu, Y. Connny, Ixx. Cturauny, JI. 3unranecy u ydyacTHUKAM CEMH-
Hapa B JIMA 3a nosie3Hble KOMMeHTapu, a Takxke A. [1ymkapp 32 6ECIEHHYIO TEXHHUECKYIO TOMOMIb.

Conun Koncmanmun Hcaaxosuu — kanouoam guauko-mamemamuyeckux Hayk, npogeccop Poccuiickoii
IKOHOMUHECKOTL WUKOABL.

XoesaHckasa Upuna Ackoab0o6HA — KAHOUOAM PUIUKO-MAMeMamuieckux Hayk, ooyenm Locydapcmeennozo
YHUsepcumema — Buicuieli utkoabt SKOHOMUKU.
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TaM? OOnacTu momcka OyAyT HepeceKaThbCcd B TOM MECTe, IJie paclojioKeHue “Kiaga’
Hamboisiee BEpOSITHO. B 3TOM ciiyyae BO3MOKHO, UTO HCCIEfyeMasi TEppuTopust OyaeT
MEHBbIIIE IO CPAaBHEHUIO C CHUTyalell, KOTjia areHTaM He [lJaBaJIv {ONOJHATENbHON NH(OP-
Maluu O MecTOoHaxoxjaeHuu “kiaga”’. CrnegoBaTenbHO, “Kian’ OyAeT HalileH ¢ MeHbLIeH
BEPOSITHOCTBIO.

XoTs nuTeparypa, NMOCBsIIEHHas! HCCIEJOBaHUsIM U pa3padoTkaMm (R&D), oOmmpHa,
MpUMepbl OTHOBPEMEHHBIX YCUIINH, pa3pabOTOK B OTHOM U TOH Ke 06JIacTH 00CYKAAIOTCS
He oueHb 4acTo'. ITpo6neMbl, CBA3aHHbIE KaK C ONTHMAJLHBIM pacnpesielleHueM yCHITHit
BHYTPH KOMAaH/Ibl, TaK U C OTKPBITHEM HH(OPMANNHU, OCTAIOTCS 1O OOJNBIIEH YacTH HEucC-
ClIelOBaHHBIMH. BrpoueM, eciy KOHKpETHbIE (PAaKThl O pacHpefielIeHud YCHIINN BHYTPH
WCCIIEIOBATEIBCKAX TaO0paTOPUI PEKO CTAHOBSTCSA MPEAMETOM MYyOIMIHOTO 06CyXKIe-
HUS, PO BHYTPUOTPACIEBYIO KOHKYpeHINIO n3BecTHO MHOTOE. K. HarTepmxku u P. DBanc
MIPUBOJSIT MHOTOYNCIIEHHBIE IPUMEPHI, TAe TapaiielibHble pa3paboTKH B OHOH U TOII Ke
o6l1acTy IPUBOAAT KOHKYPEHTOB K HMOTepe NMPUOBUIN W3-3a TOTO, YTO OHU MOJYYaIoOT MO-
4YTH MOJIHOCThIO aHAJOTM4YHble n300peTeHusl. Tak o0epHyack roHKa Koprnopauuit “JIok-
xup” u “BOMHr” 3a co3faHue YEThIPEXABUTATEILHOIO TYpOOPEAaKTHBHOTO CaMOJIeTa B
1950-x rr., copeBHoBanue “Jlokxupa” u “Jlyrnaca” 3a co3gaHue NEepBOro MUPOKO(Io3e-
JISIKHOTO TPEXJABUIaTEIbHOrO PEaKTUBHOIO aBuanaiHepa B 1960-x rr., u T.IL.

XapakTepHas 4epTa Halllell MOJIEN Il COCTOUT B TOM, YTO KOHKYPEHTHI HE 06/1aJlatoT HU-
KaKoil MHUBUyallbHON MH(pOpMalue, B TO BpeMsl Kak UHAMBUAYalbHas WH(pOpMAIS,
KOTOpOH 005IaflafoT yYaCTHUKH ITIOMCKa, UTpaeT BaxKHYIO pojib B paborax [Hopenhayn,
Squintani, 2004; Fershtman, Rubinstein, 1997]. Ms1 noka3biBaeM, 4YTO pe3yibTaT, B KOTO-
pOM 651arocoCTOSIHUE HapyllaeTcs U3-3a NOCTYIUIEHUS HOBOM MH(OpPMaIlUy, MOXET OBbITh
MOJIyYeH M B TOM cilydae, KOrjla JOCTyIHa TOJbKO obmas napopmarus. Oobmast nagpop-
MaIms cnocoOHa BBI3BATh CHIDKCHUE 3KOHOMHYECKOH 3(p(EeKTUBHOCTU (CM., HampuMmep,
[Morris, Shin, 2002]). Hanpumep, BbIsiBIsieMas oOmiast nH(popManus MOXET pa3pylIuTh
CTUMYJIbI areHTOB K 3(p(PEKTHBHOMY HCNOJIB30BAHUIO JUYHON. DTOT PE3YNbTAT XOPOIIO
MU3BECTEH B JUTEpaType Mo TeopuH “‘WH(pOpManmoHHBIX Kackanos” [Banerjee, 1992; Bir-
chandani, Hirshleifer, Welsh, 1992]. O6b14H0 areHThI HONY4YarOT HH(POPMALINIO U3 TTOBEfIC-
HHUS JPYTUX areHTOB (1M CBOMX NPEIIECTBEHHUKOB), a B HAIlIEH MOJIeN N 1t000€ IpOou3Be-
JAEHHOE JIEICTBUE OJHOTO W3 areHTOB NOHMKAET 3(p(PeKTUBHOCTS (U, CIIEJOBATENHHO, IPHU-
BIIEKATEILHOCTh) TOTO XK€ MAEHCTBHS ISl APYrHMX areHToB. Te Mecra, KOTOpBIE yKe
ACCIIEAYIOTCS KEM-TO, CTAHOBSITCSI MEHEe NMPUBJIEKATEIbHBIMH JIJISI OCTAJIbHBIX areHToB. B
TO K€ BpeMsl B Halllell MOJENH HET JIMYHOI MH(OPMaALMH, KOTOPYIO MOXKHO ObLIO Obl UT-
HOpHUPOBATH: B HaIllE!l MOAenn o01as nHopManus NOHUKaeT obuee 07aro, He MPUHOCA
HUKaKOW JIMYHON MH(popManmy areHTaM. DTO Ha HHTYUTUBHOM YPOBHE IPOTHBOPEUHUT pa-
6ore [Morris, Shin, 2002], rue, B OTCyTCTBUE NTMYHON UHPOpMaLuu, Ooiee TouHas o0ule-
n3BecTHas MH(pOpMaus BCeTya IMOBbIMaeT o0IIecTBeHHOe 61aro.

Hamr nepBslii pe3ynbTaT HoBTOpseT pe3yiabTat [Bhattacharya, Mookherjee, 1986], B pa-
60Te KOTOpBIX KaxKfaasi U3 (pupM MOXKET y4yacTBOBATh (MJIM HE Y4acCTBOBATh) B JIBYX HCCIIE-
TOBATENIbCKUX MpoeKTax. B Hamieil mocTaHOBKE MPOEKTOB OECKOHEYHO MHOTro. Kaxkblit
U3 HUX ONKCHIBAETCS CIy4YalHOHN NMepeMeHHOMl, 3aBucslleil oT pemeHns ¢pupM. Kak u B
yKa3aHHOIl paboTe, y Hac OOLECTBEHHbIE ONITUMYM U HEKOOIIEPATUBHBIE PELICHUS COBIIA-
[aloT MPH MaKCHMAaJIbHON ClenMaNnu3alun: 0OJIacTi IOUCKOB areHTOB B 9TOM Cllydae He
nepecekatorcsa. Ho, B otimmume ot C. bxarravapan u [1. Mykepaxu, He3(p(heKTUBHOCTb,
CBsI3aHHAs C YIBOCHNUEM YCUJINI, HE TPeOYEeT OTBPAILEHNUS] K PUCKY HH CO CTOPOHBI 001I1e-
CTBa, HM CO CTOpPOHEI (pupM. [1o ananormunoit cxeme [Dasgupta, Maskin, 1987] npuxoasT K
BBIBOJY, UTO, KOTAa (PMPMbI MaKCUMAJIBHO [AJEKN APYT OT APYyra, OOL[eCTBEHHBIN ONTHU-
MyM MOXKET OBbITh JOCTUTHYT, B TO BpeMs KaK CIHMIIKOM OOJIbIIast B3aNMOCBSI3b IIPUBORNT
K of0mecTBeHHO# HeadeKTuBHOCTH. TakuM 06pa3oM, (pUpMBI MOTYT MPEANOYecTb 60-
jlee pUCKOBAHHBIN MPOEKT, YeM BbIOpanu Obl NMpHU OOIIECTBEHHOM IJIAHMPOBAHUM (CM.

! Cwm. 0630p nureparypsr B [Chatterjee, Evans, 2004].
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takxe [Klette, Meza, 1986]). B [Fershtman, Rubinstein, 1997] nBa urpoka foJ>KHbI HAUTH
MpU3, COPSITAHHBIA B OTHON U3 KOPOOOK, HO B 3TOM paboTe, B OTINYUE OT HAIIeH, HTPOKHU
He BUMST APYT APYra; CTpaTeruyeckre acnekThl B 3TOM Cllyyae COBEPIIEHHO UHBIE.

IlocranoBka 3agaun

Hccnenyercs obmacts — otpe3ok [0, 1]. Kiag MoxkeT 6bITh HaiifieH B 110601 Touke 0 € [0, 1]
C OIMHAKOBOW BEPOSITHOCTHIO (TO €CTh pacnpefielieHie BEPOSITHOCTH HaXOXJEHHsI PaBHO-
MepHO Ha oTpe3ke [0, 1]). 3Has 3TO, Kaxk/blil 13 N OIMHAKOBBIX areHTOB BHIOMpAET y4a-
CTOK (MHOXeCTBO Touek) A; C [0, 1]. [Jig mpocToThl 1 6e3 MOTepH OOIIHOCTH MbI OIyC-
KaeM, 9To Kaxjoe A; — 3T0o 00 belnHEHNEe HHTEPBATIOB; COOTBETCTBEHHO, KaXKA0€ U3 MHO-
kecTB A; uamepumo 1o Jlebery. O6o3HaunuM udepes |A| JleberoBy Mepy MHOXecTBa A.

ITone3HocTs i-ro areHTa paBHa ,ecnn O € A;, To ecTb, eciy “Kiaj’ pacroo-

1
#{jl0e A}
>KeH B 00/1acTH, IJie UIIET i-i areHT, B IPOTUBHOM CJIydae UIPOK MOJy4yaeT HYJEeBYIO IO-
ne3HocTb. Ob6mecTBeHHOE Garo (social welfare) paBHO eiWHUIE, €CIIN KJaJ HaWAeH, HY-
JI10, €CJIM HeT: OOIIeCTBY Bce paBHO, KTO MMEHHO CfeJlall MPOPHIB B UCCIIEJOBAHUN, BaXKEH
IuIIb caM (pakT IpOpbIBa, a HE JMIHOCTH MCCIeJOBATENS.

MBI npepnonaraeM, 4To Ipoliecc Moucka TpeOyeT OT HcClefioBaTeNsl HEKOTOPhIX 3a-
TpaT. HauHeM ¢ paccMOTpeHHs OUIaroBo Urpkl: AN i-ro areHTa c(A;) = 0, ecnu y nouc-

Ka ecTb JIeberosa Mepa |A;| < ]%] uc(A;) =oo, 1|4 > % O6cyxmast ycTONYNBOCTD HAIINX

TEOPETUUYECKMX BBIBOIOB, Mbl pacCMaTpUBAEM WIPY C JIMHEWHOW LEHOM: 3aTpaThl i-TO
areHTa cocTaBlsIIoT c(4;) = c|A;|, rae ¢ > 0. Hakonern, B 3aBepmaromeil 4acTu pabOThI MbI

MOKa3bIBaeM HEKOTOPBIE PE3yNIbTATHI sl 00wel (pyHKIMH cTOUMOCTH c(|4;|).

Ms1! niem paBHoBecue Hoamia, TO ecTh i-ii areHT BBIOMpAeT 00JIACTb UCCIENOBAHUN A;,
ONTUMU3UPYS CBOIO NMOJIE3HOCTh U MPUHMMAs Yy>KOH BbIOOp Kak JlaHHOCTh. CHavasia Mbl
ONNCBIBA€M, YTO IPOMUCXOAUT, €CAU HU Yy KOTO M3 UT'POKOB HET HUKAaKOIl MH(opMmanuu,
KpoMe TOM, YTO “Kiaj]” paclnoJIOXeH C paBHON BEPOATHOCTHIO IO MMEIOIIeHcs 00IacTh.
IToToM MBI nEepexoguM K CUTyallud, B KOTOPOH areHThl 001afal0OT HEKOHN JOMOIHUATENb-
HOW mH(pOpManmeil 0 MECTONONIOKEHAN “Kitafa”’. A IMEHHO, MBI IIpEANOoiaraeM, 4To Obl-
Ja MOAKMHYTAa MOHETKA C BEPOSITHOCTBIO BBIMAJEHNs PENIKH, PABHOH O (HacTosimee Me-
CTOMOJIOXEHHE “Kiafa’), pe3yiabTaThbl NOAOPAChIBAHNUS MOHETHI COOOIIIEHbI areHTaM. DTO
maeT WrpoKaM CYIIeCTBEeHHYIO mH(popmanuio. Ecnm, ckaxkem, BeIIan “open”, yCIOBHas
MJIOTHOCTH BEPOSITHOCTU HAXOXK/EHUs “Kilafia” B HEKOTOPO# ToOUKe O paBHa

p(O|Heads) = 26. (*)

Korpma N = k, MbI roBopuM, uto nHTepBai (0, 1) MOXeT OBITH pa3fiesieH Ha KOHEYHOE
uncno u3 0—, 1-..., k-uarepBanos, uccinenyemoix 0, 1..., k-UTpOKaMu, COOTBETCTBEHHO.
Kaxpplir pa3, Korjga Mbl UCIIOJB3YEM 3aluCh (A;, Aj), MBI IIpefmnoaaraem, uro i # j. O60-

3Ha4YMM 4yepe3 A; 00IacThb, UCCIENYEMYIO TOIBKO HTPOKOM i, TO €cTh A; = A\A,.

Ananmns

Mp&bI HaUHEM C aHAlM3a CATyallud, B KOTOPOW yYaCTBYIOT [IBa areHTa, He UMEIOINe HA-
KaKOM NOMOJHUTENBHON MH(OPMAIUH 32 UCKIIOUYCHHEM HavdalibHOH. Eciu ecTh HETpuBH-
albHOE IepecedyeHne 00JIaCTH MCCIEJOBaHuUs, TO €CThb A; N Aj TaKOBO, 4TO |A; N Ajl > 0,

TOIMla €CTh HEMOKPBITast 001acTh B, MONMHAs JJIMHA KOTOPOW HE MeHbIIE |A; N A]»|. Ecan
OMIMH U3 UTPOKOB BMECTO MHOXECTBa A; N Aj OyaeT uccaegoBaTh obnactb B, ero noses-
HOCTb YBENNUYUTCA. M3 9TOTO HEMEJIEHHO CIEAYyeT, YTO BEPOSITHOCTh HaXOXKACHHUS Kiafa
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paBHa 1, Tak KaK NOMCKH NOKPBIBAIOT BeCh “nec”’. TakuM 06pa3oM Ml IIOJIyYaeM CIERYIO-
e (MMOYTH TPUBHUANIBHBIE) YTBEPXKACHUSI:

YrBepxkaenue 1: a) ar060e Oeaenue ompesxa (0, 1) maxoe, umo kaxooe A; umeem 0aumy %

u mMHoNcecmea A; He nepecekaromcs, asasemcsa pasnosecuem Howa. Kawdoe pasnosecue
Howa o6aaoaem samum c601icmeom;

6) 6 pasnosecuu Hawa “kaa0” naiioemcsa c sepoamuocmeoto 1. [loneznocms, noayuae-
Masi 06ULEeCMBOM, COOMBEMCMEYen CHOUMOCMU Kaada U pasHa 1.

Tak KaK BEPOSITHOCTH BBIMAJCHUSI OPJia U PEIIKUA PABHBI U BCE JIEUCTBUSI AT€HTOB CUM-
METPUYHBI YCIIOBHO Ha BBIMAJIeHUH OJTHOTO U3 3TUX BYX 3HAUYEHMIl, MbI O€3 OrpaHUYEHUS
paccMaTpHBaeM TOJBKO Cydail, KOTJ[a Ha MOHETKE BbINAfaeT opei. B aToM ciyuyae oxku-
Jaemasi MOJIE3HOCTh KaXKJ0ro UTPOKa OT MCCIIefl0OBaHus MHTepBana (a, b) cocTaBisieT

}2951(9) - (h-a)2te,

2 2

€ciiu MHTepBaJl HCCIeyloT o0a urpoka. Takum ob6pa3oM, MOJIE3HOCTh PaBHA JAJIMHE UCCIe-
AyeMoro uHTepBana (a, b) yYMHOKeHHOI Ha KOOPAUHATY €ro LIeHTpa. AHAJIOTHYHO 3aKIIIO-
YaeM, 4YTO BBIMIPHIII OT UCCIAEAOBaHUSI HHTEpBala OJHIM UTPOKOM BABoe Oosblie. Ciefo-
BaTEJIbHO, IMEET CMbICII IEPEXOAUThL OT UHTEPBAa, Ie NelCTByeT OfUH UTPOK (a, a + d) K
yKe UCCIeIOBAaHHOMY UHTepBainy (b, b + d), ecnu UEHTP 3TOTO HHTEPBaia XOTs Obl BABOE
panbme ot 0, yeM NEeHTp MepBOro HHTepBaja. TOYHO Tak Xe, UTPOK OYAeT NEPEXOAUTH OT
ABOMHOTO MHTEPBaja K HEUCCIENYEeMOMY HHTEPBAITy, €CIIM BBIIOJHSIETCS 00paTHOE yTBEP-
>KIeHUE OTHOCHTENBHO IIEHTPOB.

JIro6oe paBHOBecue no Hamy B aToit urpe m = (A;, A,) umeer Bug A, = (a, 1),
A, UA, = (1 -a,l). EcrecTBEHHO, €CIIH €CTh JBOWHON UHTEPBAJI, JEBEE ONMHAPHOrO, 3a-
HSITOT'O NEPBLIM HI'POKOM, TOTla BTOPOMY MT'POKY BBITOJJHEE NEPEHTH Ha MPaBbIil HHTEP-
BaJl. 3HAYNT, mpodunu cTpaTeruii T = (A;, A,) ecTb paBHOBecue Hama, ecinmm u TONbKO ec-
i s KaxabIx 0 < x, y < 1 1 € > 0 BBINOTHSAIOTCSI ONUCAaHHBIE HUXKE YCIOBHS.

Ecau2x <y, moeoaus (x—¢,x) C A,- caedyem, umo (y —€,y) CA; = A,- VAT

JeicTBUTETBbHO, ecau 2x < y, TOTHA IJISI MEHTPOB WHTEPBAJIOB BEpPHO HEPABEHCTBO:
2(x—¢/2) < (y—¢/2). Ecnu (y — ¢, y) € ;\j , TOTAA i-il ATPOK IMOJIYYUT BBITOAY OT IIepexoja
oT l-uHTEpBana ¢ UEHTPOM X K 2-MHTEPBAIy C LIEHTPOM B Y.

Ecau2x =y, moeoa (y,y + €) C A}, npusooum k momy, umo (x,x +€) CA; UA,. 1l

HeficTBUTEeTBHO, 2(X + €/2) > (v + €/2). CliemoBaTeNbHO, €CIM NHTEPBAT C IIEHTPOM B X
HAKEM He 3aHST, TOTJa IIEPBOMY UTPOKY BBITOTHO MEPEUTH OT JBOWHOTO WHTEpBaja, C
IMEHTPOM B TOUKE y K MHTEPBAJy C EHTPOM B TOUKE X W MCCIEAOBATH €T0 6€3 KOHKYpEeHTA.

O6paTHO, ecnu Npo(uIb CTpaTETuil T YAOBIETBOPSET ABYM YCIOBUSIM, TO T — paBHOBE-
cue.

Hanee, anst nr060ro paBHOBecHs T = (A, A,) ¢ ycnoBueM A, = (a, 1) a He MOXKeT ObITh

MEHbIIIE % I'panuna % VAOBIETBOPSET yCcAOBUIO X = 2(1 — X), KOTOpO€ NpUpPABHUBAET

KpaiHIOIO (IPEREIbHYIO) IONE3HOCTh UCCIENOBAHNS NOIOJIHUTENBHOTO OTPE3KA CIIEBA OT

y 2 1
(1 — a) unu gBoitHoro uHTepBana. Ecnu a < 3 Torma 1 —a > 3 Uy HaC [I0JIy4aeTcs NpOTu-

2
, V= 3 1 JOCTAaTOYHO MalieHbKoe € > (.

W —

Bopeune ¢ ycnosueM (II), korpga x =
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Ecima = % ,Torma 1 —a = % u nro6oe aeneHune orpeska (1/2, 2/3) Ha nogMHOXKecTBa B

u B, Ttaknme, 4to |B,| = |B,| = é flaeT crpaTternio T cA; = A, U B, i=1,2unA,,= (%, %)

OueBuAHO, 4YTO Takas crpaterus ynosnetrsopset (I) u (II).

2 1
Ecima> =, torgal —a< = <4

3 3 3 ne>0 JOCTATOYHO MaJIO, CYHIECTBYET MHTEPBAJ

(a—¢,a)C Ai pisi i = 1 unm 2. Jonycrum, yto i = 1. Mbl yTBepxkpaaem, uto (1 —a, a/2) C ;\1 .
B npoTuBHOM ciy4ae cyliecTByeT HHTEPBAI (x — €, x) C A, , e x < a/2. ClefoBaTenbHO,
2x < awu, cornacHo (I), (a — €, a) € A,, 4TO TPOTUBOPEYUHNT YCIOBHIO (@ — €, a) C Al .

Teneps paccmoTpuM BKIrouenue (1 —a, a/2) Al . 13 Hero cnepyer, uto (2 — 2a, a) C

A . 39rto BeITekaeT u3 ycnosus (I) mna x € (1 —a, a/2) uy =2 2x. CniegoBaTeNbHO,
A = (1-a,al2) UB, U (2-2a,a),

rne B, c B(a)=(a/2,2-2a)n A, =B,,tae B; U B, = B(a). Tak kaKk |A,|=1/2=1-a + |B,|,
MBI TIOJIy9aeM OTpaHndeHne cHu3y Ha |B(a)|, a mmeHHO |B(a)| =2 -2a-a/221/2 - (1 — a)
unu a < 5/7. Takum o6pa3zoM, paBHOBecHe (HE OJHO3HAYHO) ONpefensieTcs yepes d,
2/3 < a £5/7. B yactHoCTH, U3 3TOTO cieayeT, uto 3/14 < |B(a)| < 1/3.

Tenepsb 3aMeTHM, 4TO Takoe a 1 obdoe pazdouenue B(a) = B; U B, Takoe, 4t0 |B,|=a —1/2
u |B|| = |B(a)| — |B,| = 5/2 — 7a/2 ynoBneTBOpsAET BCEM yCIOBUSIM IMPEAINONOKEHNUS, U, 3HA-
YUT, ONpeJieIsieT paBHOBECUE, ONICAHHOE HIKE B YTBEP3KACHUN 3.

Hrak, ecnim mH(pOpManms pasriamiaeTcs, HeT paBHOBecuil Hala, B KOTOPBIX areHThI
UCCIIEAYIOT BCIO IJIOMIAlb — HEKOTOPBIE U3 MOMCKOBBIX 00JacTel 00sI3aTeNBHO NepeceKa-
oTcd. CrnepoBatenbHO, B JI00OM paBHOBecHuH, “‘kKiiajl” OyleT HaljleH ¢ BEpOSITHOCTHIO,
menbmien 1. Koneyno, yem GoubIne ABaXKbl MOKPBIBAIOIINECS UCCIEOBAaHNEM O0JIacTH,
TEM MEHblIIe BEPOSITHOCTh HAXOKAEHUS Kiaja.

Cregyrolee yTBepXKICHAE MTOALITOKABACT BBIMIIECTOSIINE PACCYKICHHAS.

YrBepxaenne 2. [Ipeonoaoxcum, 4mo uzpoxu noayduau cuznaa euoa (*) (umo evinaa

opean). Tozoa, atoboe pasrnosecue no Houy umeem 6uo: A, =(a, 1), Ai =(1-a,al2)yUB, U

U (2 - 2a, a), A;-) =B,, rne 2/3 < a < 5/7 u (B, By) — amo awboii kycox unmepeana

B(a) = (a/2,2 - 2a), makoii, umo |By| =a—1/2,|B;| = 5/2 - 7a/2 0asa maxozo a,1 —a < % <

<al2 < % <2-2a< %a < 1, 20e docmueaemces pageHcMB80 MOALKO NPU A = % . B awobom

noO0O06HOM paBHO8eCUU 8ePOAMHOCHIb MO20, 4Mo Kaao 6yOem HatideH, pasHa 1 — a u co-
cmasasem obujecmeeHHoe 64az0.

CTpaTernquKoe npeumyumecTBo

Panee MbI pefnosaranu, 4To areHThl BbIOUPaIOT 00/1aCcTH, Ha KOTOPBIX OHU OyAyT pa-
60TaTh, OfHOBpeMeHHO. Ha mpakTuke 3TO 4acTo He TaK: MOXKET OKa3aThCsl, YTO OUH U3
HATPOKOB JieJIaeT BbIOOp NePBhIM. Eciin OH MOXKET BBIOpATh yYaCTOK JJIsl HCCIEJOBaHNS [0
TOrO, KaK 3TO CA€JaeT BTOPOH UIPOK, TO OH CIOCOOEH HMCIOJb30BaTh CBOE NEPBEHCTBO,
BbIOMpas Hanbonee BbIrofHOE eMy paBHOBecue. (IToHsATHO, 4TO NH060E paBHOBECHUE B IO-
CIIelOBAaTENIbHOM Urpe sIBIseTCs paBHOBECHEM B OIHOBPEMEHHOI urpe.) Kak u panee, Mbl
aHaNM3MPYyEM CUTYallUIO, KOTla BCEM M3BECTHO, YTO HAa MOHETKE BbINAaJ Opell.
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B cooTBeTcTBUU € ONMCaHMEM PABHOBECHUI U3 YTBEPXKEHUS 3, IEPBBIN UIPOK BbIOUpa-
eT mapameTp C, KOTOPBIIl ONpEENsieT CAECAYIOIMYI0 KOMONHAINIO NHTEPBAIOB: JBOMHOMI

a 3 1
uHTepBal: (a, 1) u gBa l-unrepBana: | 1 —a, > u Ea ~ % a |. Takum o6pa3om, Ipu faH-
HOM a MaKCUMallbHasl BbIrOfia MepPBOro UT'POKA paBHA:

1 2
uy, = Z(—lOa + 14a-3).
7

HawubGonkbiree 3HaUeHNE TOCTATACTCS TIPH a = 10
Ectb n1Ba adppekTa cTpaTernyeckoro mpeuMyIiecTBa: MepBblil — yKe 3HaKOMOe HaM

, 3 )
MIPEUMYIIECTBO NMepBoro xofa. I1epBblil UTPOK 3aHUMAET MHTEPBAJ (ia - %, a). BTopoit

a3 deKT MeHee OUeBUICH: UYTOOBI M30eKaTh COPEBHOBAHWS, NMEPBBI UTPOK BHIOHMpaeT

a . 1 .
y4acTOK (1 —a, E) , MEHEE BBLITONHLIN, YeEM (E’ a). B npoTuBHOM ciyuyae, MepBbIil UTPOK

BBIHYJINJT ObI BTOpPOTO BLIGpaTB y4aCTOK CO CJINIIKOM OONBIIAM nepeceuYcHueM, 4Ye€M CHU-
301 OBI BEPOATHOCTH BbIMI'PhIIIA obonx WUT'POKOB " COGCTBGHHy}O IIOJIC3HOCTH.

Hrpa ¢ MHOrIMH areHTaMH

Ecnu arerroB N > 3, KaXXbIil MOXKET HCCIENOBATh 1—, 2—..., k-mHTEpBalNbl, T k = 1,
2..., N u, B 3aBUCUMOCTH OT TOTO, YTO BBINAJICT HA MOHETKE, JIFO0OI MHTEPBAJ, HA KOTO-
poM OyaeT ucKaTh MeHee k-UTPOKOB, OyJIET JIeXKaTh JieBee TeX HHTEPBAJIOB, Iie UINyT 00-

nee k-urpokos. Ecnu J < {1..., N}, To oTMeTuM, 4TO A; = M, jAl- u AJ :Ajr\jE jgj,

rie A sBasetcs pononnenuem A B [0, 1]. Tenephb moydYeHHbIE paHee YCIOBHS MOXKHO
MIPEICTaBUTh B cIeAyIoieM, 6osee o6meM Buye.

1
ITpennonoxenue Toro, 4ro |A;| = 7 TOApasyMeBaeT, 1o a, —a, +2(a3—ay) +3(a, — az) +
+...+N(l -ay)=1umm
a,+a,+...+ay = N-1

IIpoBojst TOKAa3aTENbCTBO AHAJIOTMYHO [OKA3aTENbCTBY YTBEPIKACHUS 2 JJIsl Ciydas,
korma N 2> 3, Mbl MOXKEM BBIBECTH CIEAYIOUIYIO TEOPEMY.

Yreepxkaenune 3. Cosokynnocmb napamempos cmpamezuti T = (A, A,..., Ay), N =2
ABAAEMCA PABHOBECUEM, MO20a U MOALKO Mo20a, Ko20a ecmb mouku 0 <a; <a, < ... <

Say_y<ay<1=ay,makue, umo (a, ap ) =\U,A;, 20e|J| =k, k=1,2....,N, u 0an aio-
6bix 0 <x,y< 1 Hatioymcamuk, 1 <k<m<Nue>0, credyroujue ycaosus 8bIn0AHAIOMCA:

(Ia), ecau mx < ky, moeoa (x — €, x) C AK, 20e |K| = k osnawaem, umo (y — €, y) C ;\M
0aa M makxozo, umo K c M uau |M| = m;

(ITa), ecau mx = ky, moz0a (y,y + €) € Ay, |M| = m noopasymesaem, umo (x, x + €) C Ag
maxoe, umo |J| = k.

OTo yTBepXKJICHNE TTOKA3bIBAET, YTO B HAIIIEM MPEIOJIOXEHUN O CTPYKType mH(pOopMa-
unu (a2 UIMEHHO, 00 YCIOBHOW (PYHKLMH paclpefieleHnus] BEPOSITHOCTH HAXOXEeHus “Kia-
ma”) TpOWHBIE MHTEPBAIBLI M HHTEPBAJIbI 00JIee BHICOKHUX MOPSAKOB HEBO3MOKHBI, KOT7Ia
Nz3,1oectba,=1,qnak=3...,N. Ecnu ay < 1, Torga ycnosue (la), ipuMeHEHHOE K
y=ay,m=N,x=a,k=1,2..., N— 1 1 focTaTOYHO MaJIeHbKOE €, O3HAYAET, YTO
a 2ay (N-1ay

Gy <=7 Ay <

a,; < m



Oo6vwenqunss (3) u (4), nonydyaem, 4To
N
N-1-= Za;SaN(l +2+...+N)/N = apy(N+1)/2,
i=1
U3 4ero, B CBOIO 04epefb, cieayeT: ay = 2(N — 1)/(N + 1). 9To HeBo3MOXKHO, Korga N =3 u
ay< 1. CnegoBaTenbHo, ay = 1. Ananoruyso Bee a; = 1 ana i = 3.

YcronunBocTh

MoxeT nokas3arbcsl, YTO OCHOBHOM BbIBOJI JAHHOH paOOThl (PACKPBITHE CYLIECTBEHHO
BaXKHO! MH(OpMalUU MOXKET YXYALIUTH OOIIEeCTBEHHOE Ojaro) MOJIy4eH NMpH IOMOIIH
BCAKHX 3K30THUYECKUX AomyieHuii. OMHAaKO MONYyYeHHBIN pe3ynbTaT ycTonumB. BmecTo
KOHEYHOT'O KOJMYECTBA HHTEPBAJIOB MOXKHO pacCMaTpPUBATh UTPY, B KOTOPOH UTPOK MO-
KET HMcClefoBaTh Jtoboe u3Mepumoe no Jlebery MHoxkecTBo. KpoMe Toro, obiactu uc-
ClIe[lOBaHMS MOTYT OBbITh HE TOJILKO MHOI'OMEPHBIMU, HO U 0€CKOHEYHOMEPHbIMHA. MOXHO
TaKXe paccMaTpPUBATh UTPY, B KOTOPOH 0OJIACTh UCCIIEJOBAHMS KaXK[0TO UTPOKa HE IPO-
CTO OrpaHH4YeHa cBepxy 1/N, a IMeeT HEKyI0 CTOMMOCTB UCCIIEIOBAHNS, BO3PACTAIOIIYIO C
o06beMoM. PaccMoTpeHHas B JaHHOI paboTe Urpa — YacTHBI cay4ail 3TOd IpH CTyIeHYa-
TOHU (pyHKIIMU CTOMMOCTH: IIeHa HcclieloBanus oonactu OyaeT paBHa 0, ecnu miomanb 00-
nacTu A; MeHble 1/N 1 6eckoHeuHa, eciau obnacTb uMeeT Oonblunil 06beM. B 6oee 06-
el TOCTaHOBKE TOSIBIISIETCS] CUTYalHsl, B KOTOPOH AaXxe 6e3 HOMOIHATENbHON HH(pOpMa-
Uy 06JIacTH MCCIIeJOBaHUsI ar€HTOB MepeceKaroTcs, HO 0OIecTBEeHHOEe 6J1aro Bce paBHO
OyneT yObIBAThH C MOSIBJICHNEM OOIIECTBEHHON MH(MOPMAaNUH C JAaHHBIMI OTPAaHNICHUSIMH.
OTMeTnM, 9TO CHTHAJ HE 3afaH TOYHO (IS ICHOCTH IOCTAaHOBKY 3aa4M).

1

OTtMeTuM, 4TO B cllydyae cTyneH4YaTol yHKIuN usfepxek (c(4;) =0, ecan |A;| < T

1
c(A;) = o, ecnu |A;| > — ), paBHOBeCHE HEETUHCTBEHHOE, O0JIACTh NIEPECEUYECHUST MOXKET U3-
N

MEHSTHCS B IpefieNiaX, OMMCAaHHBIX B yTBepXkaeHnu 1. B cnydae nuHeitHON (pyHKIUU U3-
mepxek c(4;) = c|A;| 3oHa nepeceuenus (a, 1) ompeneneHa ofHO3HauYHO. B aTOM ciyuae
KaXKAbIN areHT CPaBHUBAET I[EHYy UCCIIEJOBAHNS HOTOIHATEILHON 30HBI ¢ C BEPOSITHOCTHIO
HaxoXpeHus B Helt “knafa’. s nmroboro k = 0 onpepgenum M, = {Blkc < f(0) < (k + 1)c}.
Teneps paccyxkneHnne, IpUBeAeHHOE BBIIIE, MOXHO MPUBECTH K CIEAYOIIeMy, 6oiee 06-
memy Bufy. Kak n panee, MbI OnuchbIBaeM paBHOBECHE B ClIyYae BbINMAfeHAs opia. [pyroi
BapHaHT MOJTHOCTHIO CHMMETPUYEH.

Yreepxuenne 4. [Tycmow f(0) = p(0|Heads) 6yoem ar060ii ¢pynkyueti pacnpedenerus se-
poamnocmeii u c(A;) = clA;l, i € N:

a) cyujecmeyem eOuHcmeeHHoe pasHosecue Hauia;

6) ecau N = 2, mozoa nepeceuerue obaacmeil UCCAeO0B8AHUAL 0BYX A2eHIMOE onpeodee-
Ho, kak {O]f(0) = 2c} u obaacmob {0|c < f(0) < 2¢} 6ydem uccaedo8anHOl MOALKO OOHUM
U3 08yX az2eHmos;

B) 044 406020 N M, = {Olkc < f(0) < (k + 1)c} uccaeoyemcsa k-azenmamu 1 <k < N-1.
3ona {0|f(0) = Nc} uccaedyemcsa ecemu N-azenmamu.

Kak u B ciyyae cryneHuaTon (pyHKIMH U3[€P3KEK, IPEANONIOKUM Telepb, YTO areHThI
AeJaloT CBOW BBIOOP IO oYepenu, 06e3 OrpaHMYeHHs Ha O00beM BbIOPAHHOW IJIOIIAfIH.
OmsTh CTPYKTypa paBHOBECHIl MEHee pa3HOOOpa3Ha, YeM B cllydyae CTYNEeHYaThIX U3Jep-
KeK. B eIMHCTBEHHOM paBHOBECHH NEPBBIN BrIOHparomuit urpok 6epert [0, 1]/M,, BTopoi
BeIOupaer [0, 11/(M, U M,), k-it Bb16Upaet [0, 1]/(My L M, U ... U M,).
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ko ok ok

B sT0i1 paboTe MBI CTPOUM TEOPUIO MOUCKaA “Kilafia”, ckaxeM, B “Jecy”’. Ecnu areHTsl
OyIyT IMETH TOIHKO WH(POPMALUIO O TOM, UTO KJIafl B JIECY €CTh, BEPOSITHOCTH TOT'O, UYTO
“knap” O6ymeT HalieH, OONbIle, YeM B cllydae He TOYHOTO, HO MH(POPMATHBHOTO ITyOIMY-
HOT'O CHTHaJla O MECTOHaxoXJeHn! Kiafa. OXHO U3 BO3MOXKHBIX OOBSICHEHUI COCTOUT B
TOM, UTO ISl OOIIIeH MOJIb3bI HEM3BECTHOCTh BasKHA, TOT/A Kak o0IecTBeHHasl nH(pOopMa-
I[Usl 3aCTaBISET ar€HTOB KOOPAMHUPOBATH CBOU AEHCTBUA. BO3MOXKHBIM IPaKTUYECKUM
NPUJIOKEHNEM MOJYUYEHHBIX PE3YyIbTATOB MOXKET OBITh (DAKT, YTO PYKOBOAUTEINIO (HAIIPH-
Mep, R&D contest) 6bIBaeT CTpaTErMIECKU BHITOHO CKPBITh HEKOTOPYIO HH(POPMATIHIO OT
areHTOB, KOTOPBIX OH IOCBIIAET 3a “Kiagom’”.
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