UHcTUTYT lNpobnem

MEXAHU3MbI CTUMYNTMPOBAHUA é Ynpaenenus PAH

24. MEXAHU3MDbI
CTUMYJIMPOBAHWUA NMEPCOHAIJIA

Hosukos OmMmntpuin AnekcaHgpoBud - O.T.H.,
npodpeccop, vreH-koppecnoHaeHT PAH,
3aMecTuTeNb ANpeEKTopa

NHcTnTyTa npobnem ynpasneHna PAH,
npodeccop MOTU

KopruH Hukonan AHgpeeBuny - K.T.H.,
BeOyLLUNW Hay4YHbIN COTPYOHUK
NHcTuTyTa npobnem ynpasnexus PAH,
poueHT MOTU
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

1. BBEAEHWE. SAOAYA COIMNMACOBAHVA MHTEPECOB
2. SAOAHA CTUMYTIMPOBAHUA OOHOIO ATrEHTA

3. BA3OBbIE MEXAHU3MbI CTUMYJIMPOBAHWNA

4. SAOAHA CTUMYTIMPOBAHUA KOJNNEKTUBA ATEHTOB

5. SAOAHA CTUMYJIMPOBAHUNA B YCJITOBUAX
BEPOATHOCTHOW HEOMNPEOEIEHHOCTW

6. WAEHTUPUKALUUNA NMAPAMETPOB CUCTEM
CTUMYJIMPOBAHUA
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é UHeTuTyT Mpobnem
YnpaeneHna PAH

1. BBEOEHUE. SAOAYA COIMNMACOBAHUA
MHTEPECOB
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MO[JEJIN PALULMOHAJIbHOI'O NMOBEOEHUA é UHcTUTYT MNMpobnem
SKOHOMUYECKUX ATEHTOB Ynpaenenuuna PAH

PY]] TOBAP

&

CtumynupoBaHue (MOTUBaLUA) C TOYKU 3pEHUA
pasnnyHbIX HayK. CTUMynmpoBaHue n3y4yaeTcs B

Takmx 0bnacTsix Haykn Kak 9KOHOMMKA, NCUXOSorng, 0 ﬁ,
ynpasneHue n ap. .

BO3HATPAKJIEHHE JI0X0/]
Mo «macLuTaby» paccMOTPEHUS N MPUMEHSIEMbIM
MEeToAaM MOXHO BblAENUTb crieayowmne Y4acTHUKHU TPYAOBBIX OTHOIIECHUM
B3aMMOCBS3aHHbIE NOAXO0AbI:

- KMaKPO3KOHOMUYECKULI», B KOTOPOM B LIEHTpE ABa BUAA IKOHOMNYECKNX areHTOB — CyObeKTOB

BHYMaHWS HAXOA4MUTCSI PbIHOK TPYAa; IKOHOMUKA.

» XO3SINCTBYHOLLMIA CYyOBEKT pblIHKA (NpUMepbl —
- KMUKPO3KOHOMUYECKULU», B KOTOPOM aKLEHT opraHu3auus, XonavHr, pypma, Kkoprnopaums);
[lenaeTcsa Ha pacCMOTPEHUN CTUMYNMPOBaHUS B » COTPYAHUK(M) XO3AUCTBYIOLLEro cybbekTa.
pamkax opraHusauuv (NpeanpuaTus, BeAoMCTBa, [NonesHocTb ANA areHToB 060UX BUAOB MOXET ObiThb
bUpMbI 1 T.41.), NPUYEM OCHOBOWI SBMAETCA aHaNN3 onpeaeneHa Kak «3KoHoMu4eckas npubbinb» —

MMEHHO 3KOHOMWNYECKOWN OeATENTbHOCTU (KaK

4§ ; a3HOCTb MEXY «A0XOA0M» U «3aTpartammy.
WHAWBUAYANbHON, TaK N KONMEKTUBHON); P KOy «OOX04 p

PaumoHanbHbIn (aKTUBHBIN) areHT BeAeT cebsl Takum

_ «a2eHmHbIi», B KOTOPOM LIEHTPOM PaCcCMOTPEHMS obpasom, 4TOBblI MaKCMMU3NPOBaTb CBOK MOMNE3HOCTb.
ABNSAETCA YenoBekK, rpynna, KOnnekTuB U T.4. C UX Ho codepxaHue 1 meTofbl NpeAcTaBneHnst LOXOA0B U1
NOTPEBHOCTSMU U NHTEpPECAMM. 3arpart 3aB1CAT OT BUAA areHTa.
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3A0AYA COIN1ACOBAHUA MHTEPECOB. é UHcTUTYT Npobnem
YnpaeneHna PAH
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MEXAHU3M COINACOBAHUA é UHcTUTYT Mpobnem
YnpaeneHna PAH

MWHTEPECOB

MexaHu3mM cornacoBaHusi UHTepecoB (3a cyeT ctTumynupoBaHus). OgHUM
N3 OCHOBHbIX NPUHLUNMOB 3(PdEKTUBHOIO yrnpaBfieHUs OpraHn3aunoHHbIMU
cucteMamu SIBNsieTCS corracoBaHue MHTepPecoB YYaCTHUKOB CUCTEMbI — LleHTpa n
areHTa. VIHTepechl y4aCTHMKOB BblpaXXeHbl UX LieneBbiIMU PYHKUNAMWU (CUHOHUM —
JOYHKUMS NONEe3HOCTN) — Hanpumep, 3aBUCUMOCTbLIO MPUBLINK OT AENCTBUM areHTa.
Ha pucyHke npeactasneHbl rpadukn Lenesbix pyHkumn LleHtpa n areHTa. o
rOPU3OHTasIM OTMOXEHO KOSIMYECTBEHHO BbIpaXXeHHOe OelCTBUE areHTa (Hanpumep,
oObeM Bbinycka), N0 BepTukanu — uenesas pyHKUus, DorbLllee 3Ha4YeHne KOToOpown
COOTBETCTBYET bornbLuen NpeanodYTUTENbHOCTM TOro UM MHOTO OEUCTBUSA A4
LleHTpa n areHTa cooTBeTCTBEHHO. [1peanonoxmm, 4to nHrepec LieHTpa coctouT B
MakcumMmsaLumm ornepaumMoHHON NpubbINn OT AeATENBHOCTUN areHTa — pasHuLbl
BbIPYYKM U CyMMbI onnatbl Tpyaa.

[TycTb MakcMmMym LiefieBON (OyHKUNKW areHTa 4OCTUraeTcs npu Boibope um
gencteusa A. ina LleHtpa Hanbonee BbirogHo aencrteue B. Ecnn LieHTp HasHauuT
areHTy nnaH — To4Ky B, TO areHT Takon nnaH He BbIMOSTHUT, TaK Kak OH eMy He
BblrogeH. CnegosaTternbHO, LIeHTpY crnegyeT npeasioxknuTb JONOSTHUTENBHO
OonnaTuTb areHTy 3a Bblbop AenCTBUA, coBnagatoLwero ¢ nnaHoMm. Kakosa gormkHa
ObITb BenuinHa aTton gonnatbl? O4eBMOHO, HE MEeHbLUEe TaK Ha3biBaeMOW «LieHbl
paccornacoBaHUA», TO ECTb NMOTEPb areHTa, CBA3aHHbIX C BbINOSIHEHNEM NiaHa B
No CpaBHEHUIO C BbIOOpOM aencteuma A.

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-6



PACCOITIACOBAHMWE UHTEPECOB 4 e

«Llena»
paccornacoBaHus e '
.................................................................. TN e

(: .........‘..:'.Z...'.':::,-;;..,. < E

|

Mpubbinb J i }

areHTa | ~ D

| l
_______________________ o/ _____N
| : |

i /S |

I ]

i MHOXeCTBO |

| Y COFJ'IaCOBaHHbIXlI

| ! NnaHoB |

| o, TR

| : ::‘:, ....................................... |I

WA LSS TS SIS SIS SIS LSS SIS ST .
C A """ »B
JlericTBue

PaccornacosaHue MHTEPECOB

MexaHuambl ynpaeneHusi. [naea 24. MexaHu3mbl CTUMYNMPOBaHUS NepcoHana 24-7



UHcTUTYT Npobnem
WOEA COMMACOBAHUA é Ynpaenexus PAH

OcHoBHasa nges cornacoBaHMa MHTEPECOB 3a CYeT
cTumynupoBaHuns LIeHTpoMm areHTa 3aknoyaeTcd B TOM, YTO,
BbiNnfaymMBasi BO3HarpaxaeHue 3a Bbloop TpebyemMbix eMy OENCTBUN,
LleHTp genaeT anga areHta BbIroAHbIM BbIOOP MMEHHO 3TUX
nenctenn. Hanpmumep, noobellas OoONONHUTENBHO 3annaTuTb
areHTy 3a BbIOOp TOYKM B cymMmy, paBHYO «LEHEe
paccornacosaHus», LleHTp caenaet onsg areHta oAnMHaKoBO
BbIFrOAHbIM BbIOOP Kak TOYKM A, Tak 1 TOYKK B.

[Mpn ncnonb3oBaHuu LIeHTpoM ckaukoobpas3HOW CUCTEMBI
CTUMYINMPOBaHUS C BO3HaArpageHnem, paBHbIM «LieHe
paccornacoBaHus», U nnaHe B areHTy BbIrO4HO BbINOMHATL MNilaH,
TaK KaK Ternepb MakCMMyM €ro npubbinu 4OCTUraeTcs B ABYX TOYKaX
— A 1 B — 1 npu npo4ymnx paBHbIX OH BbIMNOMHUT NiiaH (noBeaeHue
areHTta, Npm KOTOPOM N3 paBHOLEHHbIX A5s1 HEro AENCTBUN OH
BblOMpaeT gencreme, Hambonee BbirogHoe anga LleHTpa,
Ha3blBaeTCs rMnoTe3on braroxenartesibHOCTN).
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UHcTUTYT lNpobnem

NMPUBbIJIb ATEHTA NP UCIMNOJIb3OBAHUA
é Ynpaenenuuna PAH

LEHTPOM CKAYKOOBPA3HOW CUCTEMbI

CTUMYJINPOBAHUA
A
LieHa Mpubbinb areHTa
paccornacoBaHms
.......................... c yquOM
............................... CTUMYNNPOBaHUA

—

A [Tman

JlenictBue
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UHcTUTYT lNpobnem

MHOXXECTBO COI'TIACOBAHHDbIX NMJTAHOB
é Ynpaenenuuna PAH

N KOMINEHCATOPHASA CACTEMA
CTUMYININPOBAHUA

Kasanocb 6bl, ckaykoobpasHasa cuctema CTUMynmnpoBaHus, no3BonseT
cornacosaTtb MHTepeckl LleHTpa n areHTa. Ho kakon ueHon?! CnegyeTt BCNOMHUTD
npo LleHTp, 13 NpubbInin KOTOPOro BblYMTAETCS BO3HArpaxgeHue, BbinnavymsaemMmoe
areHTy. HasHa4as nnaH B Touke B 1 Bbinfia4ymBas areHTy 3a ero BbINoSIHEHME
BO3HarpaxgeHue, paBHOE «LieHe paccorfiacoBaHus», LIeHTp yMmeHbLlaeT CBOH
MNOSIE3HOCTbL [0 BENMUYMHbI, COOTBETCTBYIOWEN ToYke D. To ecTb, BbINOSIHEHNE
areHTOM nrfiaHa CTaHOBUTCS HEBBLIFOAHLIM yXxe anga LleHTpa. YTto xe genatb?
HApyrumun cnoBamu, orpaHnUymB CBEPXY pasMep BO3HArpaXKaeHUsa «LeHom
paccornacoBaHus», LleHTp moxeT nobyauTb areHTa BblbpaTth Noboe aencrane n3a
MHO>XeCTBa corflacoBaHHbIX (418 areHTa) nfaHoB, 3aLUTPUXOBAHHOIO Ha NepBoM
pucyHke. Kakoe nencrteue LleHTpy crnenyet HasHayaThb B KadecTBe MnsiaHa, U KakoB
A0IMKeH ObITb pasmMep Bo3HarpaXaeHus 3a ero BbinosiHeHne?

KoHkpeTusnpyem 3agady. [Npeanonoxmm, YTo areHT ocyLlecTBnseT Bbl6op
CBOero genctema (Hanpumep, obbema npomsBoaAnMon nNpoaykummn). Belbop
onpeneneHHoro encTBnsa TpebyeT OT areHTa COOTBETCTBYOLWMX 3aTpaT. LleHTp
OCYLLECTBNSAET CTUMYNMPOBAHWE areHTa, Bbinmadnsas eMy BO3HarpaxaeHve, paBHoe
3aTpaTtam, B crnyvyae, ecnv gencteme coBnageT ¢ nnaHoMm, B MPOTUBHOM criyyae
BO3HarpakgeHme paBHO Hymnto. Takaa cuctema (pyHKUmMs) CTUMynnpoBaHus
Ha3blBaeTCA KOMNeHcaTopHOU. KoMneHcaTOpHbIE CUCTEMbI CTUMYMPOBAHUS (C
TEMU UM UHbIMU MOANUKALMSMUY, OCHOBbLIBAIOLLMMUCS Ha pasfMYHbIX HOpMaTuBax
peHTabenbHOCTUN) LWMPOKO pacnpoCTpaHeHbl, B OCHOBHOM, NPV B3auMO4eNCTBUN
3aKa34yMKOB M UCMOSTHUTENEN.
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3ATPATblI ATEHTA U KOMINMEHCATOPHAA UHcTUTYT MNMpobnem

PYHKUNA CTUMYIJIMPOBAHUA YnpaeneHna PAH
A
A
3arpartbl
areHTa 3artpatbl
areHTa
¥ OyHKUMS
CTUMYNUPOBaHUA
I[eﬁCTBEIe Hencrteue
> e >
[1nan
3aTpaTtbl areHTa KomneHcaTopHas pyHKLMUA CTUMYNUPOBaHUA

PaunoHanbHbIN areHT 3anHTepecoBaH B MakcMMmnsaumm cesoeun npmbsinm
(pasHoOCTU Mexay CTUMYNMpoBaHMEM K 3aTpaTtamu). To ecTb Npy OUKCUMPOBAHHON
CUCTEME CTUMYINMPOBAHUSA OH BblbepeT AencTBme, AOCTaBNAlLIEEe MAKCUMYM €ro
NpuobINKU. A MakCMMyMm ero NpuodbiNu gocTuraeTcs npu Bolbope OencTeuS,
coBnagatoulero ¢ nraHom! Takon nnaH (BbINOMHEHNE KOTOPOro BbIFOAHO areHTy)
Ha3bIBa)eTCF| corfnacoBaHHbIM MfaHOM (NfaHOM, COrflacoBaHHbLIM C MHTEpecamMm
areHra).
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UHcTUTYT lNpobnem

YnpaeneHna PAH

ONTUMAJIbHBIE C TOYKU 3PEHUA LLEHTPA
®YHKUUUN CTUMYTTUPOBAHUA é

(MPU 3AOAHHOM IJ1AHE)

A
CornacoBaHHbIl NfiaH = AEWUCTBUIO areHTa,
MaKkCMMM3npytoLemy ero npubbinb
, Ry
! JlenictBre
S Mpubbinb : A
areHTa \ ......................................
JInHenHas 3aTtpathl
dyHKUNS
areHTa

CTUMYNUPOBaHWS

CkaukoobpasHas

DYHKUMS
CTUMYNMPOBaHMUS

KomneHcaTopHas

DyHKUMS :
CTUMYNMPOBAHUS ...

............................................

JleiicTBue
>

[Inan
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é UHeTuTyT Mpobnem
YnpaeneHna PAH

2. SA0AHA
CTUMYJIMPOBAHUA OOHOIO AFEHTA
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

MEXAHU3MbIl CTUMYJIMPOBAHUA

CmumynuposaHuem HasblBaeTcs nobyxaeHne (ocyLLecTBnsseMoe NocpeaCcTBOM
BO34ENCTBUSA LIEHTPA Ha NpeanoYvTeHns — ueneByto OYHKLUNIO — areHTa) K COBEPLUEHUIO
onpenerieHHbIX 4EUCTBUM.

MocnepoBaTenbHOCTb U3NOXEHUS CreayoLLas:
*  3agada CTUMYNUPOBaHWSI OAHOrO areHTa (B HeNpepbIBHON N AUCKPETHON NOCTaHOBKE);

« DOa3oBble MexaHN3Mbl CTUMYNUPOBaHUS, OTpakaloLLmMe Hanbonee pacnpocTpaHeHHble Ha
npakTuke opMbl U CUCTEMbI ONNaThl TPyAa;

*  MEeXaHW3Mbl CTUMYIIMPOBAHUS B TEOPUN KOHTPAKTOB (3agaye CTUMYNMPOBaHMUA O4HOIro
areHTa B YCrnoBUsIX BEPOATHOCTHOW HeonpeaeneHHOCTU OTHOCUTESNBHO pe3ynbTaToB ero
AeATeNbHOCTH);

*  MEeXaHW3Mbl CTUMYIIMPOBAHUSA KOMMEKTUBA areHToB, OCYLLECTBNSAOLLMX COBMECTHYIO
NEeAaTeNbHOCTb.

MexaHn3sm ctTumynupoBaHusa (HenpepbiBHasi MoAenb)

CTtparteruen areHTa saBngeTca Bblbop Odelcmeusiy € A, npnHaanexalero MHOXeCTBY
AONYCTUMbIX AENCTBUI A.

MexaHu3mom cmumynuposaHuUsi HasbiBaeTCs NPaBUMO MNPUHATUS LLEHTPOM peLleHUI
OTHOCUTENBbHO CTUMYIMPOBaHUSA areHTa.

MexaHu3am CTUMYNUPOBaHUS BKNOYaeT B cebs cucmemy cmumMynuposaHus,
KOTOopas B pamkax Moaeren, paccMaTtpuBaeMbix B JaHHOW NEKLUKN, NOMHOCTbIO
onpeaenseTcs yHKUuuel cmumynupo8aHusl.

(DyHKLI,I/IFI cTumMmynmpoBaHuna 3agaeT 3aBMCUMOCTb BO3HArpaxageHua areHta,
noJjtyd4aemoro nMm oT UeHTpa, OoT BbI6VIpaeMbIX OencTBun.

TepMUHbI «MexaHU3M CTUMYTNUPOBAHNSAY, «CUCTEMA CTUMYITMPOBAHUSA» U «PYHKLUS
CTUMYNMPOBAHUS» UCMONb3YIOTCHA HUXE KaK CUHOHUMBI.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

OYHKUUUUN CTUMYITMPOBAHUA

CTparteruen ueHTpa aBnaeTcs Buloop ghyHKUUU cmumynuposaHusi o (-) € M,
NpuHaanexatlien JonycTtumomy MHOXeCTBY M 1 cTaBsLLen B COOTBETCTBUE
OENCTBUIO areHTa HEKOTopOoe HeoTpuuaTernibHOe BO3HarpaxgeHue, BbinrnadnsaemMmoe
eMy LEeHTPOM, TO eCTb o : A — R1+.

Bbibop aencteus y € A TpebyeT oT areHTa 3ampam c(y) U NPUHOCUT LIEHTPY
0oxo0 H(y).

LleneBaga oyHKUNM areHTa:
f(y)=o(y)—c(y)
LleneBasa doyHKUMM LieHTpa:
@(y)=H(y)-o(y)
NMpeanonoxeHus:

*  MHOXECTBO BO3MOXHbIX AEVNCTBUI areHTa COCTaBNsSAET NOMOXUTENBbHYO MOSYOCh.
OTtkagy areHTa oT yyactua B paccmaTtpmBaemon OC (6e3nenctemio) COOTBETCTBYET
HyrneBoe OENCTBUE;

*  dyHKUMS 3aTpaT areHTa He yOblBaeT, HENpPepbIBHA, a 3aTpaTtbl OT Bbibopa HYNEBOro
OENCTBMSA paBHbl HYNIO (MHOraa AoNoNHUTENBHO Byaem TpeboBaTb, YTOOLI (PyHKLMS
3artpat 6bina BbinNykna n HenpepbiBHO AnddepeHunpyema);

*  dyHKUMA Ooxoda LeHTpa HenpepbiBHA, MPUHUMAET HeoTpuLaTenbHbIE 3HAaYeHus!, a
OOXOA LUeHTpa AocTuraeT MakCuMyma npu HeHYNEeBbIX AENCTBUSIX areHTa;

° 3Ha4YeHne BO3HarpaxageHud, Bblirjila4nBaemMoro ULEHTPOM areHTy, HeoTpunuaTesibHO.
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WHO®OPMUPOBAHHOCTb YYACTHUKOB é UHcTUTYT MNMpobnem
YnpaeneHna PAH

N NOPAOOK ®YHKLUMOHUPOBAHUA

e Ha MoMeHT npuHsTUS peuieHus (BbiOopa crparerun) yyactTHukam OC H3BECTHBI BCE 1IEJIEBBIC
(YHKIIUU U BCE AOMYCTUMbIE MHOYKECTBA.

e Ilentp oOnagaer mpaBoM MEPBOro Xoia, cOOOIIasi areHTy BBIOPAHHYI0 UM (DYHKLIHMIO CTUMYJIH-
pOBaHMs, MOCTE YETo MPU U3BECTHOM CTpAaTErvu LIEHTPA areHT BHIOUPAET CBOE JIEWCTBHE, MAK-
CUMM3UpPYIOIIIee ero 1eneByro GyHKIU (urpa /> ¢ moOOYHBIMU IUIaTEKaMU B TEPMHUHOJIOTUH
TEOPUHU UEPAPXUUECKUX UTD).

MHOXeCTBO ACHCTBUI areHTa, JOCTABJISIOMNX MAaKCUMYM €ro IeieBor (pyHKIuu (1, €CTECTBEH-
HO, 3aBHUCAIIee OT (YHKIUU CTUMYJIUPOBAHUS), HA3BIBACTCS MHOHMCECMBOM pDEeueHUll uepul, Uil MHO-
HCeCmeom O0eucmeutl, peanu3yemvlx OGHHOU CUCMEMOU CMUMYaUpoganus (C y4eTOM pe3epBHON MoJie3-

aoctu U > 0): P(o, U ) = Arg max {a(y)—c(y)}.

{yeAlo(y)zc(y)+U}
D} heKTUBHOCTH CUCTEMBI CTUMYJIUPOBaHUS o € M (BbIONIHEHA eunomesa OnazodiceramenbHo-
cmu (I'b)): K(o) = max D(y)

yeP(o)
I"apantupoBanHas 3¢pexTnBHOCTD Ky(-) cuctemsr ctumynupoBanus o € M (I'b e BeimonHeHa):
Kg(o) = min @(y).
yeP(o)

IIpamas 3a0aua cuHTE3a ONTHUMAIBHON CHCTEMbl CTUMYJIMPOBAHUS 3aKIIOYACTCsl B BHIOOpE J10-
IYCTUMOM CHCTEMBI CTUMYJIMPOBAHMUS, IMEIOIICH MakcuMallbHYI0 3¢ dekTuBHOCTE: K(0) — max

oeM

Obpamnas 3a0aua CTUMYJIUPOBAHMS 3aKJIIOYAETCS B IOUCKE MHOXKECTBA CUCTEM CTUMYJIMPOBAHUS,

peaNM3yIOMMX 3aJaHHOe [IEHCTBHC, HMIIM 3aJaHHOC MHOXECTBO JCHCTBHii A" c A. Hanpumep, mpu
A {y } oOpatHas ~ 3ajada  MOXKET  3aKiIoyaTbcss B IoMcke  MHOoxkectBa  M(Yy ):

My )={oceMl|y eP(a)}
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MOLEJIb NMPUHATUA é UHcTUTyT Mpobnem
YnpaeneHna PAH

PELLEHWUA ATEHTOM

L{eHTp mpe/iaraet areHty KoHTpaxT {o(y), Yy +
[TpUHIKTIBI MPUHATHUS PEIICHUS ar€HTOM:
® ycrosue coeracosannocmu cmumyauposanus (incentive compatibility const*raint), KOTOpOE 3a-
KJIF0YAeTCs B TOM, YTO MIPH YYaCTUU B KOHTPAKTE BHIOOP MMEHHO JIEHCTBUA Y (@ He KaKoro-iauoo
APYroro JOIYyCTUMOTO JEHCTBHUS) TOCTABIAECT MAKCUMYM €r0 ICIIEBOM (YHKIHH.
® ycrosue yuacmusi B KOHTpaKTe (ycaosuem unousuoyanvrou payuonarviocmu (MP) — individual
rationality constraint), koTopoe 3aKkiro4aeTcs B TOM, YTO, 3aKJItouas JaHHBIA KOHTPAKT, arcHT
OXKUJAET MOJYUYUTh IOJE3HOCTh, OOJIBIINYIO, YeM OH MOT OBl IOJYYUTh, 3aKIFOUYHMB JPYrol KOH-
TPaKT ¢ Jpyro opranuzanueit (¢ apyruMm mneHtpoMm). I[IpeacrapieHust areHTa O CBOUX BO3MOXK-
HBIX JIOXO0JaX Ha PhIHKE TPY/ia OTpaXkaeT TaKas BEIMYMHA, KaK pe3epsras 3apabomuas niama.
[TpMHIUIIBI IPUHATHS PEIICHUS [IEHTPOM:
® COrJIacOBAaHHOCTh CHCTEMbI CTUMYJIMPOBAHMS C MHTEPECAMH U MPEANOYTCHUSIMHU IICHTPA — IIPH-
MCHEHHE MMEHHO (DUTYPHUPYIOIICH B KOHTPAKTE CHCTEMbI CTUMYJIMPOBAHHS JTOJKHO JOCTABJISATh
MaKCUMYM IieJeBor PyHKIUK ((PYHKIIMU MOJIE3HOCTH) IIEHTpa (10 CpaBHEHUIO C UCIIOJIb30BAHU-
eM JTI000H IPyror JOMYyCTUMOM CUCTEMbl CTUMYJIUPOBAHUS).
e 3aK/IIOYEHHE KOHTPAKTa C JaHHBIM areéHTOM BBITOIHO JUIS LIEHTPA [T0 CPABHEHUIO C COXPaHCHHEM
CTaTyC-KBO, TO €CTh OTKA30M OT 3aK/IIOUYCHHS KOHTPAaKTa BOOOIIIE.
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MOCTPOEHUE ONTUMAIBbHOW é UHcTUTYT Mpobnem
YnpaeneHna PAH

CUCTEMbI CTUMYIIMPOBAHUA

[Tpeamnonoxum, 94TO UCIOJIB30BATIACh CHCTEMAa CTUMYJIUPOBaHus o (-), MPU KOTOPOM areHT BHI-
oupan aeiicreue x € P(o()).
YTBep:KAeHNEe: €CIH B3ATh IPYryI0 CUCTEMY CTHMYIMPOBaHus & (-), KOTopas OyIeT paBHa HYJIIO
BCIOJY, KPOME TOYKH X, U Oy/IeT paBHA CTapOil CUCTEME CTUMYJIMPOBAHMSI B TOUKE X:
- o(X), y=X
o(y) = :
0, y # X

TO ¥ TPU HOBOW CHCTEME CTUMYIUPOBAHUS ITO K€ JCHCTBUE areHTa OyAeT JOCTaBISITh MAKCUMYM €ro
1eJIeBOM (DYHKIIHH.

YcinoBue TOro, 9To BBIOOP JACHCTBHS X JOCTABISICT MAaKCHMYM II€JIEBOW (DYHKIIMH areHTa IMpH
MCIIOJIb30BAaHUN CHCTEMBI CTUMYJIHPOBaHUS O (-):

Vye A o(x)—c(x)=zo(y)—c(y).
3aMEHHM CHCTEMY CTHUMYJIUpPOBaHUS o (-) Ha CHCTEMY CTHMYJIUPOBaHUS O(-), TOT/IA MOIYYHM
CJIeyIOIee: B TOUYKE X CUCTEMa CTUMYJIUPOBaHUs & (-) MO-TIPEKHEMY paBHA CUCTEME CTUMYITHPOBAHUS
o (). B mpaBoii yactu OyJeT Toria 3arrcaHa CUCTeMa CTUMYJIMpOBaHus & (+)
Vye A o(x)—c(x)20—-c(y).
Ecnu BeIMosiHsIaCh MiepBasi CUCTEMa HEPABEHCTB, TO BBHITIOIHSAETCS U HOBas cucTeMa HepaBeHCTB. Ciie-
noBarenbHO, x € P(6(")).
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OBJIACTb KOMMPOMMUCCA qp e

ObaacTh KOMIPOMHUCCA

N\
c(y)
H(y)

A |

Y s
v A B E

¥ | y
0 Y JI -

"

Onmumanvroe peuterHue 3a0ayi CMmumyiupoearnus

Obnacms KomMnpomucca:. MHOXKECTBO JIEUCTBUU areHTa U COOTBETCTBYIOIIMX 3HAYECHHUM ETIEBBIX
GyHKIUH, YIOBICTBOPSIONIMX OJHOBPEMEHHO BCEM MEPEUYUCIICHHBIM BBIIIE OTPAHUYECHUSIM (COTIacoBa-

HUS, UHIMBUAYAbHOW PAllMOHAILHOCTH W JAPYTHM, KaK JJIsl [IEHTpa, TaK U JJIsl are’tra). MHOXKeCTBO
NEUCTBUM areHTa, Mpu KOTOPBIX 00JIaCTh KOMIIPOMHKCCA HE MYCTa, €CTh

S={xeA|H(X) -c(x)— U >0}
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UHcTUTYT lNpobnem
YnpaeneHna PAH

MOTUBUPYIOLLAA HAOLBABKA U 3A0AYA
ONTUMAJIbHOIO COIrNMACOBAHUA

NMPUHLUUM KOMIMNEHCALIUUN 3ATPAT, é

Ipunyun xomnencayuu 3ampam: B paMKax THIOTE3bl OJAroKenaTeIbHOCTU CIUMYIUPOSAHUE 8
MOYHOCIMU 00JIHCHO PAGHAMBCA CYMMeE 3ampam azeHma u pe3epeHoll noae3HOCHU.

Kpome kommeHcanuu 3aTpar, LEHTP MOXKET YCTAaHABIMBATH TAKXKE MOMUBUPYIOUWYIO HAOOABKY
0> 0. Jlyist Toro 4to0bl areHT BbIOpall AecTBUE X € A, CTUMYJIUPOBAHUE CO CTOPOHBI LIEHTPA 32 BHIOOP
ATOTO JACHCTBHS JOJKHO OBITH HE MEHBIIIE

c(X)=c(X)+ U + 6.

[Tapamerpuueckoe (¢ mapameTpom X € S) pellieHueM MpsSMOM 3aaul CTUMYJIUPOBAHMS SIBIISIETCS

xomnencamopnou (K-muna) cuctema CTUMYITHPOBAHUS:

_jex)+U +0,y=x
GK(X’ y) -
0, V#X
KOTOpasi Ha3bIBAETCS
3aoaua onmumanbHO20 CO2NACOBAHHO20 NIAHUPOSAHUs — 3a7adya BIOOpA ONTUMAJILHOTO JIJIs IICH-
Tpa JACUCTBUS areHra X € S:

y" =arg max{H(x) - c(x)}.

IInan — xenarenbHOE ¢ TOUKHU 3PEHUS LIEHTpa IEUCTBUE areHTa. B cuily npuHIMIa KOMIIEHCAIIUU
3aTpaT IJIaH SIBISETCS CO2NACOBAHHBIM.

3HavyeHue 1esIeBol (DYHKIMU LIEHTpa MPU UCTOJIb30BAaHUH ONTUMAILHON KOMIIEHCATOPHOU cUCTe-
MBI CTUMYJIMPOBAHUS B paMKax THIOTE3bI 0JIar0KenaTeIbHOCTH PaBHO:

A= max {H(x) —c(x)}.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

YCIIOBUE OMNMTUMYMA

YcnoBrue oNnTHMaIbHOCTH IJIaHA Y B paccMaTpuBaeMor Mojienu (B MpeamojoxeHun auddepeH-
nupyeMocTy (GYyHKIMNA JOXOJa U 3aTpaT, a TaKkKe BOTHYTOCTH (DYHKIMM J10X0/1a LIEHTPA U BBIMTYKIOCTH

(yHKI[MM 3aTpar areHTa) UMeeT BUJ:
dH(y") _ de(y’)

dy dy
w — B 9KOHOMHMKE — TipejiesibHas npousBoautenbHocTh (MRP — marginal rate of production)
y
dc i
d(y ) _ B 9KOHOMHUKE — mpenenbhbie 3aTpaThl (MC — marginal costs).
y

Ycenosue ontumyma (MRP = MC) onpenensier neictBue y* U TaK Ha3bIBAEMYIO 3¢hhexmusnyro 3apa-

el
oomuyio niamy c(y )+ U .
*
OnTuManbHBIN IUTaH Y MaKCHMH3MPYET Pa3sHOCTh MEKIY AOXOJOM ILIEHTpA W 3aTpaTaMH arcHTa,

TO €CTb JOCTABJIACT MAKCUMYM CYMMBI LCJICBBIX (1)YHKI_II/II\/JI Y4aCTHHUKOB OC, H, CJICA0OBATCIIbHO, ABJISICT-

cs1 appexTuBHBIM 1O [lapero.
HemnycTora o6nacTu KoMIpomucca OoTpa)kaeT HaJW4dhue BO3MOXKHOCTH COTJIACOBAHUS MHTEPECOB

HCHTPA U arcHTa B CYIICCTBYIOINX YCIIOBUAX.
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ONTUMAJNIbHOCTb NPOU3BOIJIbHbIX é UHcTuTyT Mpobnem
CUCTEM CTUMYITIMPOBAHUA YnpasneHus PAH

KOMHGHC&TOpHaSI CUCTCMA CTUMYJIIMPOBAHUS HC ABJIACTCA CI[HHCTBCHHOﬁ ONTUMAJILHOM CHCTEMOU
CTUMYJIMPOBAHUS — JICTKO IIOKA3dTb, YTO B paMKaX I'MIIOTC3bI OJarokeaaTeabHOCTH PCUICHUCM 3aJlauu

CHUHTE3a ONTHMAJIbHON CHCTEMBl CTUMYJIHPOBAHMS SIBISCTCS JI00as cHCcTeMa CTUMYIHpoBaHus o (),
yIOBJICTBOpstomas cienytomemy yeinoBuio: o (Y )=c(y )+ U ,Vy=y o (y)<c(y):
A

OnTUMaNbHBIM SBISIETCS KJIACC CUCTEM CTHUMYJIHUPOBAHUS, PEATU3YIONMINI JTI000e JEHCTBUE areHTa
C MUHUMAaJIbHBIMM 3aTpaTaMH LEHTPa Ha CTUMYJIMPOBAHUE.
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STANbI PELLEHUA é UHcTuTyT Mpobnem
YnpaeneHna PAH

3AO0AYUN CTUMYITIUPOBAHUA

Munumansuvimu 3ampamamu yeHmpa HaA CMUMYIUpPOSaHue TIO0 pealn3aluun AercTBus Y € Py B
KJIacCe JOMYCTUMBIX CUCTEM CTUMYJIMPOBaHUS M Ha3bIBaeTCs Ciaeayrolias BeJIMUUHA:

Cuin(Y )= min {o(y) [y € P(0), H(Y) - o(y) > 0}-

Jjist Tex nefcTBUIA, KOTOpPbIE HE MOTYT OBITh peain30BaHbl B kKiacce M, Mog0kuM MUHUMAIbHBIE 3aTpa-
Thl HA CTUMYJIMPOBAHUE PABHBIMU OECKOHEUHOCTH

o-min(y) =+, Yy € A\ Pwm.
O4eBUAHO, YTO B paMKaX BBEJCHHBIX NMPEATONOKCHHA MPUHIIAII KOMIICHCAIIMM 3aTpaT MOYKHO
copmynupoBath cienayommum oopazom: V ye P, o..(Y) = c(y).

JTanbl pelieHus 32124 CTUMYJIUPOBAHUSA

Pelienrie 3ajauu CTUMYJIMPOBAHUS MOXKET OBITh pa3EeJI€HO HA JIBa 3Tara.

Ha nepsom smane pemaercsi 3adaua coenacosanus — ONPENETAIOTCS MHOXECTBA PEan3yeMbIX
IIPU 33JIaHHBIX OIPAHUYECHUIX ACHCTBUM.

Ha emopom smane pemaercs 3adaua onmumanrbHO20 CO2NACOBAHHO20 NIAHUPOBAHUSL — WILETCS
peain3yeMoe JeHCTBHE, KOTOpPOe Hauboisiee MPEANOYTUTENBHO C TOYKM 3peHus neHTpa. [lomoOHas
ueoorus pa3ouenus pemenus 3aaaun ynpasieHuss OC Ha ABa dTana MIUPOKO KUCIIONb3YETCs] B TEOPUH
YIIPaBIICHUS U MIPU PELICHUU 00JIee CIOKHBIX 3a/1a4.
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MEXAHA3M CTUMYJITUPOBAHUA é UHcTUTYT Mpobnem
YnpaeneHna PAH

(AUNCKPETHAA MO[LEJb)

[Tycts MHOKeCTBO N BO3MOXKHBIX AeiicTBHi areHTa koneuno: N = {1, 2, ..., n}
[IpeamoureHus  areHTa B OTCYTCTBHE  CTUMYIMPOBAHHS  OIKCBIBAIOTCI  BEKTOPOM

q=(ds, 92, ..., On).
VipasieHue €O CTOPOHBI IIEHTpa 3aKJIOYaeTcsi B BHIOOPE CUCTEMBI CTHUMYJIMPOBAHUS
o= (01, 0, ..., O'n), TO €CTh B JIOILIIATE (CTI/IMyJII/IpOBaHI/II/I, KOTOPOEC M0 3HAKY MOXKET OBITh KaK IOJIOKH-

TEJILHBIM, TaK ¥ OTPHIATESIBHBIM) areHTY 32 BHIOOP TEX MITK MHBIX JICHCTBUH.
[leneBas «dynkuus» arenta f = (fi, f, ..., fy):

fi:qi'l'Ui,iEN.
[leneBas dhyukuus neurpa @ = (D, @, ..., Dy):
d)i: HI — Oy, I € N1

O PEKTUBHOCTHIO CHCTEMBI CTUMYIMPOBAHUS (YIpaBJICHNS) HA3bIBaCTCd MaKCHMAaIbHOE 3HaUe-
HHE 11€1€BOM (PYHKIMH IIEHTPA HA MHOXKECTBE JCUCTBUI areHTa, PEaTM3yeMbIX 3TOW CUCTEMOW CTUMY-
JIMPOBAHUSL.

3ajaya CTUMYJIHMPOBAHUS 3aKIOYAETCS B HA3HAYCHUHU [IEHTPOM TaKOW CHCTEMBI CTUMYJIHNPOBA-
HUS, TIPH KOTOPOM areHT BeIOMpaeT Hanbonee 01aronpusITHOS IS IICHTpa ACHCTBHE.
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UHcTUTYT lNpobnem

ONTUMAJIbBHOIO COIrNMACOBAHHOIO yrnpaeneHuns PAH
NIAHUPOBAHUA P

3AOAYA COI'MMACOBAHUA U 3AOAYHA é

3agaya coryiacoBaHus.
P(o)={i e N|fi=f;, ] e N},
Plo)={ieN|gi+a>q;+ g,j € N}

OonTUMaJIbHAA CUCTEMA CTUMYJIMPOBAHUA
o =arg max max {Hi— ai}.

o ieP(o)

MuHHMANIBHAS CHCTEMA CTUMYIMPOBAHMS, PEaIn3yIoNIel B PAMKaX THIIOTE3bl O1aroyKenarenbHOCTH
gce NeHCTBUS areHTa — KOMIIGHCATOPHAs! CHCTeMa cTUMyupoBanus o = (o, oX | ..., o) onpenense-
Masi CIISAYIOIIUM 00pa3oMm:

o =q—0;jeN
rae k = arg nJLzla“x aj-

33)13‘{3 ONITUMAJBHOI'0 COIIACOBAHHOIO IIJIAHUPOBAHUA
MHO0XeCTBO OIITUMAJIbHBIX C TOYKHU 3PpCHUA LCHTPA pCaAIN3yCMbIX JICUCTBUM:

P(®, f) = Arg max {Hi— o} =Arg max {H; - g« + g}
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é UHeTuTyT Mpobnem
YnpaeneHna PAH

3. BA3OBbIE
MEXAHA3MbIl CTUMYITUPOBAHUA
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BA30OBbIE MEXAHU3MbI é UHcTUTYT Mpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

Ckaukoo0Opa3Hble cucTeMbl cTuMy aupoBanus (C-Tumna)

C,y>x 1)

0,y <X
[TapameTp X € X Ha3bIBACTCA NJIAHOM — KEJATEIbHBIM C TOUYKU 3PEHUS LIEHTPA COCTOSIHUEM (JIeii-
CTBUEM, pGSYJIBTaTOM ACATCIIBHOCTHU U T. I[.) arcHrTa.
4oc(x,y)

Oc (X’ y) =

> > Y
0 X

Cucrembl ctumynupoBanust C-THIa coiepKaTeIbHO MOTYT UHTEPIIPETUPOBATHLCS KaK aKKOpOHble,
COOTBETCTBYIOIINE (PUKCUPOBAHHOMY BO3HATrPaXJACHUIO TIPU 3aJIaHHOM pe3yibTare (Hampumep, oobeme
paboT HEe HUXKE OTOBOPEHHOI'O 3apaHee, BPEMEHHW U T. 1.). Jpyras coaepkaTeiabHas WHTEPIpPETAIUs
COOTBETCTBYET CJIy4ar0, KOTJla ACHCTBUEM areHTa sIBISETCS KOJIMYECTBO OTPaOOTaHHBIX YACOB, TO €CTh
BO3HArpaXJICHUE COOTBETCTBYET, HAITPUMEDP, (DUKCUPOBAHHOMY OKJIATY.
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NMPOMOPLUOHAJBbHBIE (IMHEUHBIE) é UHcTUTYT Npobnem
YnpaeneHna PAH

CUCTEMbI CTUMYJIUPOBAHUA (L-TUIA)

Bo3narpaxkienue areHta mnpsiMo MPOMOPIHUOHANIBHO €ro JEHCTBUIO (KOJIUYECTBY OTPAOOTAHHBIX
9acoB, 00bEMY BBIMYIIICHHON MPOIYKIIMUA U T. J.), @ CTaBKa omiatel o> 0 sBisercs ko3P PUIIHEHTOM
npornopunoHanbHocTH: ol (y) = ay unu o (y) = op + ay.

[Tpu wcToNB30BaHUH MPOTIOPIIMOHATBHBIX (JIMHEHHBIX) CHCTEM CTUMYJIWPOBAHUS W HETPEPHIBHO
muddepeHupyemMoil MOHOTOHHOM BBIMTYKJION (PYHKIIMH 3aTpaT areHTa BHIOMpaeMoe UM JCHCTBHE OMpe-

JEISeTCS CIEAYIOUUM BhIpaxkeHneM: Y = ¢’ (a), rae ¢ 1() — yHKims, oGpaTHAS IPOU3BOLHOI
(GyHKIIMM 3aTpaT areHra. 3arpaThl LEHTPa HA CTUMYJIMPOBAHUE MPEBBIINIAIOT MUHUMAIBHO HEOOXOH-
mble Ha: Y C'(y ) —c ().

Hanpumep, ecim neHtp umeer ¢pyHkmuio moxona H(y) = by, b >0, a pynkuus 3arpar arenra
BBINTyKJIa M paBHa: C(Yy) = ayz, a> 0, To npu JTFOOOM peaTnu3yeMoM JIEUCTBUU areHTa IEHTP MPHU HC-

IT0JIb30BAHUU ITPOIIOPLUHUOHAIBHON CUCTEMBI CTUMYJIMPOBAHHUS IIEpENIaYMBaET €My POBHO B J[Ba pasa.
A

oi(y)

A A

0

IIponopyuonanvras cucmema cmumynuposanusi (L-muna)
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NMPONMOPLUUOHAJIbHAA CUCTEMA é UHcTuTyT Mpobnem
CTUMYJIMPOBAHMUA (L-TUIA)

YnpaeneHna PAH

\f?y)

—C(y)

Heﬂeeaﬂ (j)yHKl/ﬂ/lﬂ azcenma npu UCnojlb306AaHUU YEHMPOM CUCMEMbL CIMUMYTIUPOBAHUA L-muna

HeadpekTuBHOCTD MPOMOPIMOHATBHBIX CUCTEM CTUMYHpoBaHus Buna op(y) = oy o0ycioBieHa
TpeOOBaHMEM HEOTPUIIATEIILHOCTH BO3HATPAYKICHHIA.

Ecmu momycTuTh, 9YTO BO3HATrPAKICHHE MOXKET OBITh OTPHUIATEIBHBIM (TP 3TOM «OTPHIIATEIb-
HBII» y4acTOK (DYHKIIMH CTUMYJIUPOBAHMSI MOKET HE UCIONIb30BaThCs): 0,(y) = oo + ay, rne op <0,

c,.(»)

0 —opla

Jlunetinas ¢ynkyus cmumyauposanus
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NMUHEWUHbIE é UHcTuTyT NMpobnem
YnpaeneHna PAH

CUCTEMbI CTUMYIIMPOBAHUA

Torna npu BeIMyKJIBIX (QYHKIUSAX 3aTpaT areHta 3(QQPEeKTUBHOCTh MPONOPLMOHAIBHON CHCTEMbI
CTUMYJIUPOBAHUS O, (-) MOXKET ObITh paBHA A(PPEKTUBHOCTH ONTHUMAIbHON (KOMIIEHCATOPHON) CHCTE-

MBI cTEMyIHpoBanus: Y () =€ (), oo(@) = c(c Y(a)) — ac (a).

c(y)
':L ()

Llenesas ¢hynkyus acenma npu UcnoIb308aHUU YEHMPOM CUCIEMbL CIMUMYAUposanus o (+)
* ~
OnTumanbHOE 3HAYEHUE ¢ CTaBKH OIIAThI ITPU 3TOM BBIOUPAETCS U3 YCIOBUS MAaKCUMYMa 1€JI€BOM
* * _ *
GyHKINYU IEeHTpa: @ = arg max [Hy () — 6,(y (@)]
az

CucremMbl CTUMYJIMPOBAaHUS, OCHOBAHHBbIE Ha MepepacnpeneaeHun xoxoaa (D-Ttuna)

BosHarpaxkieHue areHra paBHO ompezelieHHoW (Hampumep, moctossHHon) none & € [0; 1] noxona
LEHTpa:

ob(y) = £H(y)
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KOHCTPYUPOBAHUE UHcTUTYT Mpobnem
CUCTEM CTUMYJIMPOBAHUA YnpaeneHus PAH

Cuctrembl ctumynupoBanusi C, L u D-Tuma sBISIFOTCS MapaMeTPpUUSCKUMHU: IS OTPEICIICHHUS
CKauKOOOpa3HOW CHCTEMBI CTUMYJIMPOBAHUS JOCTATOYHO 3aaarh mapy (X, C); mis ompeneneHus IMpo-
MOPIMOHAJIBHON CHUCTEMBl CTUMYJIHWPOBAHUS JOCTATOYHO 3aJaTh CTaBKY OIJIATHI ¢ ISl OMPEACICHUS
CHUCTEMBI CTUMYJIMPOBaHHUs, OCHOBAHHOW Ha MepepacipeielieHuU J0X0/1a, J0CTaTOYHO 3a/1aTh HOPMAaTHB
.

Onepanuy KOCHTPYUPOBAHUS CUCTEM CTUMYJIHUPOBAHUS HA OCHOBE 0a30BBIX:

Ilepevrit mun onepayuu — nepexoj K COOTBETCTBYIOLIEH «K8a3u»-cucmeme CmumMyaupo8ansl

Bmopoit mun onepayuu — pazdoueHre MHOXECTBA BO3MOXHBIX JEHCTBUIM HA HECKOJIBKO IMOJIMHO-
JKECTB M HCIOJIb30BAHUE PA3TUYHBIX 0A30BBIX CHCTEM CTUMYJIMPOBAHUS HA PA3JIMYHBIX MOIMHOMKECT-
Bax. [lomydaromuecs: B pe3yabTare NMPUMEHEHUS OINEpalMy BTOPOTO THIA CUCTEMbI CTUMYJIHMPOBAHUS
Ha3bIBAIOT COCMABHBIMU.

Tpemuit mun onepayuu — aredpanyeckoe CyMMHUPOBAHHUE ABYX CUCTEM CTUMYJIUPOBaHUS (UTO J0-
MyCTUMO, TaK KaK CTUMYJIMPOBAHUE BXOJUT B II€JIeBbIe (DYHKIIMM YYACTHUKOB CHCTEMBI aJJIMTUBHO). Pe-
3yJIbTaT PUMEHEHHMSI ONIEPALIUU TPETHETO TUIIA HA3BIBAIOT CYMMAPHOU CUCIEMOU CIMUMYTUPOBAHUS.

4 oca (X, Y)

Cucmema cmumynuposanus C+L-muna (cymmapnas)
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CPABHEHUE 3PDPEKTUBHOCTHU UHcTUTyT MNpobnem
BA30BbIX CUCTEM CTUMYJIMPOBAHUA Ynpaenenuuna PAH

L+C

LL

K-tuna - KEasuMKoMneHCaToOpHaA cUCcTeMa CTUMYnMpoeBaHnA
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é UHeTuTyT Mpobnem
YnpaeneHna PAH

4. SAOAYA CTUMYIIUPOBAHUA
KOJIJIEKTUBA ArEHTOB
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MEXAHU3MbI CTUMYJIUPOBAHUA 3A UHcTuTyT Mpobnem
WHOUBUOYAJIbHbIE 3ATPATDI YnpasneHus PAH

[IpocTeitmum 06001mIeHreM 6a30BOM OJHOIEMEHTHON MOCIH SABIsCTCS MHo20iemenmuas OC ¢
HE3aBUCUMBIMU (HEB3aMMOJICUCTBYIOIIMMH) areHTaMu. B 3ToM ciydae 3ajiaua CTUMYJIMPOBAHUS pacia-
JaeTcs Ha HabOp OJTHORJIEMEHTHBIX 3a/1ad.

Ecnu BBecTH 00111M€e 1)1 BCEX WJIU Psifla areHTOB OI'PAaHUYEHUS HAa MEXaHU3M CTUMYJIMPOBAHUS, TO
noyiydaercst 3agavya crumyiaupoBanus B OC co cnabo CBsI3aHHBIMU areHTaMu (CM. HUXKE), MpeCcTaB-
JsroIas coooil Habop mapaMeTPUYECKUX OJHOAIEMEHTHBIX 3ajad, JUIi KOTOpPOro mpoodieMa IoucKa
ONTHUMAaJIbHBIX 3HAYEHUI MMapaMETPOB PEIIACTCS CTAHJAPTHBIMU METOJIAMH YCIIOBHON ONMTUMU3ALINH.

Ecnu areHThl B3aMMOCBS3aHbI, TO €CTh 3aTpaThl UJIW/U CTUMYJIHMPOBAHUE areHTa 3aBUCST, IMO-
MHUMO €T0 COOCTBEHHBIX JEHCTBUM, OT JAEHCTBHI NPYrHX areHTOB, TO IMOJYYaeTCS «IOJHOIICHHAS
MHOTO3JIEMEHTHAsI MOJI€JIb CTUMYJIMPOBAHMUS, OMKUChIBaeMasi HUXE.

CrumyaupoBanue B OC co ¢j12a00 CBA3aHHBIMHM AT€HTAMM.

Pe3ynbTaThl penieHus 3a1aul CTUMYJIUPOBAHUS JIJISI OJHOTO areHTa MOTYT ObITh HEMOCPEICTBEH-
HO 000OIIEHBI HA CITy4al, KOTJla UMEIOTCS N > 2 areHTOB, (PYHKIMH 3aTPaT KOTOPHIX 3aBUCST TOJIHKO OT
UX COOCTBEHHBIX JEUCTBUM (TaK Ha3bIBa€MbIC cenapabenvHvle 3ampambpl), CTUMYIMPOBAHUE KaXKIOTO
areHTa 3aBUCUT TOJBKO OT €ro COOCTBEHHBIX JCHCTBHM, HO CYIIECTBYIOT OIpaHMYEHHUS HAa CyMMapHOE
CTUMYJIMpOBaHUEe areHToB. Takas Mojaenb Ha3biBaeTcss OC co cnabo césA3aHHbIMU A2eHMAMU U SBISICTCS
MPOMEKYTOUYHOM MEXIAY CUCTEMaMU UHAUBUAYAJTBHOTO U KOJUIEKTUBHOT'O CTUMYJIMPOBAHUS.

N ={1, 2, ..., N} — MHO>XECTBO arcHTOB,

yi € Aj — neiicTBue I-ro arcHTa,

Ci (Yi) — 3aTpaThl i-ro areHra,

oi (Yi) — CTHMYyJIMpPOBAaHUE €r0 CO CTOPOHBI IIeHTpa, | € N,

Y = (Y1, Y2, ..., ¥n) — BEKTOp JE€HCTBUI areHToB, y € A’ = HAI. :
ieN
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UHcTUTYT lNpobnem
BIOOXXETHOE OrPAHUYEHUE é Ynpaenenus PAH

[enTp moiyyaet moxon H(Y) oT mesaTepHOCTH areHTOB.
Pa3mepbl HHAMBUAYATbHBIX BO3HAPAKICHUIN areHTOB orpaHn4eHbl BeauanHaMmu {Ci} ¢ n:
Yy € Aj Gi(yi)SCi, I € N.
Ecnu donn 3apadbotHoit minatel (D3I1) orpannuen BenuyuHoM R:
D.C <R
ieN
MaKCUMAaJIbHOE MHOXECTBO PEaTM3yeMbIX JICHCTBHM sl I-r0 areHTa 3aBHCHUT OT COOTBETCTBYIOIIEIO

OTPaHUYCHUS MEXaHU3Ma CTUMYJIHUPOBAHUS :
. :
E(C) =10,y (C)], 1 eN.
OntumanbsHOE penienne 3aaaun crumyaupoBadus B OC co ¢iado cBsI3aHHBIMU:
MakcuMHu3UpoBaTh BEIOOPOM MHIWBHAYAIbHBIX orpaHudeHHUi {Ci}i c N, YAOBICTBOPSIONIUX O100XCent-
HOMY 02PAHUYEHUIO ZCZ. <R, caenymolee BRIpAKEHUE:
ieN

@(R)= max H(Y,...,¥,),

{Vi P (C }ien
YTO SBJISIETCS CTAHAAPTHOU 3a1a4el YCIIOBHOU ONTUMU3ALIUU.
Korga ®3I1 ¢ukcupoBan, 3aTparhl IEHTPa HA CTUMYJUPOBAHUE HE BBHIYMTAIOTCS U3 €ro J0XO0/a.
Ecnu @311 sBisieTcst nepeMEeHHON BETMYUHOM, TO €r0 ONTUMaIbHOE 3HAYEHHUE R™ MOKeT ObITh HaWJIEHO
KaK PEIICHUE CIEAYIONIECH 3a1auH:

R =arg max [@(R) ~RI.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

IIpumep 1. Tycts GpyHkumu 3aTpar arentos — Ci (Yi) = y7/2r;, i € N, a QyHKmus 1oxoaa neHTpa —

H(y)= Zal. ¥, ,Tae {i}i e N — IOJIOKUTENbHBIE KOHCTAHTHI.
ieN
[Tpu 3amannbix orpannucHUsIX {Ci}i c N MAKCHMaIbHOE peanr3yeMoe ACHCTBUE KaXI0ro arcHTa:

¥'(C) = J21C, i eN.

3amaya cBeIach K ONMPEICICHHIO ONTUMANTBLHOT0 Habopa orpanuueHuii { C; }i < N, YIOBICTBOPSIO-
Iero O0PKETHOMY OTPAHUYCHHUIO U MAKCUMU3UPYIOIIETO 11€JIEBYIO (DYHKIIUIO IIEHTpPA:

D ay/2rC; —> max

ieN {CI 20}ieN
> C <R
ieN
Pentenue >ron 3aauyu UMCCT BU/I.
2

ro _
C::#ZR’ lel.
Z”jaj

JeN

OrrrumansHbii pasmep ®3I1 pasen: R = D rall2.

ieN
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CTUMYJITIUPOBAHUE B OC C CUJIbHO é UHcTUTYT Mpobnem
YnpaeneHna PAH

CBA3AHHbLIMUA ATEHTAMU

y-i = (Y1, Y2, - Vity Yists oo, Yn) € Ai = J] Aj —obcTanoska urpsl s i-ro arenra.
Jj#

[{eneBast hyHKIIMS IIEHTpA:
n
(o, y) =H(y) - > oi(y),
i=1

LleneBas ¢pyukius i-ro arenTa fi (a;, Y):
filony)=ai(y)-ci(y). 1 eN.

OTMeTuM, YTO M MHIUBUAYAJILHOE BO3HArpakJICHHE, U WHIAMBHIyaIbHBIC 3aTPAThl I-r0 areHTa Io
BBIOOpPY NEWCTBUSA Yi B OOIEM Cllydae 3aBUCAT OT JACUCTBHUI BCEX areHTOB (C1yuall CUIbHO CEA3AHHBIX
a2eHmos ¢ HecenapadeibHbIMU 3ampamamid).

[Tpumem cnenayromuii nopsinok dhyukinuonupoanuss OC. LleHTpy u areHTaM Ha MOMEHT IPUH sI-
THSI PEUICHUS] O BBIOUPAEMBIX CTPATETUsIX (COOTBETCTBEHHO (DYHKIMSX CTUMYJIUPOBAHUS U JIEUCTBHU-
SIX) U3BECTHBI 11eJieBble (PYHKIIUM M JOMYyCTHMBbIe MHOKeCTBa Bcex ydacTHuKoB OC. Llentp, obmanas
MPaBOM IEPBOTO X0Ja, BRIOMpaeT GYHKIMU CTUMYJIMPOBAHUS U COOOIIAET MX areHTam, IMOCJe 4Yero
areHThI MPU U3BECTHBIX QYHKIUSIX CTUMYJIUPOBAHUS OJJHOBPEMEHHO U HE3aBUCUMO BBIOMPAIOT JACHCT-
BHS, MAKCUMU3UPYIOLINUE UX 1€JIEBbIC () YHKIIHH.
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NMPEONOJIOXEHUA é UHcTuTyT NMpobnem
YnpaeneHna PAH

OTHOCUTEJIbHO NAPAMETPOB OC

IIpeanoJioxeHust OTHOCHTEJIBbHO HapameTpos OC:

1) MHOXXECTBO IOMTYCTUMBIX EUCTBUN KaXKJOTO areHTa COBIIaJlaeT C MHOYKECTBOM HEOTPHUIIATEIb-
HBIX JIEUCTBUTEIbHBIX YHCEIL;

2) (yHKIIMU 3aTpaT areHTOB HENpPEphIBHBI, HEOTpUIATeNbHBI U V Vi € A; Cj(Y) He yObIBaeT 1o Vi,
e N; V Y. € A G (0, y,i) =0;

3) ¢yHKIMS 10X0/1a [IEHTpa HEMpephIBHA MO BCEM MEPEMEHHBIM U JOCTUTAET MaKCUMYyMa P He-
HYJIEBBIX JICUCTBUSAX arcHTOB.

P(0) — MHOKECTBO PaBHOBECHBIX IIPH CHCTEME CTUMYJIHMPOBAHUS O CTPATErHii areHTOB — MHOMXE-
CTBO pEIICHUM UTPHI (TUIT PAaBHOBECHS IMOKA HE OrOBAPUBACTCS; CAMHCTBEHHO MPEIOIOKNUM, YTO arcH-
Thl BBIOUPAIOT CBOM CTPATETHU OJHOBPEMEHHO M HE3aBUCHMO JIPYr OT ApPyra, HE UMes BO3MOXKHOCTH
OOMEHUBATHCS JOTIOJHUTEIbHON HH(OPMAILIUEH U MOJIE3HOCTHIO).

Kak u B ogHosnementHoit OC, rapanTupoBaHHON 3()PEKTUBHOCTHIO (J1asiee mpocTo «d¢dekTH B-
HOCTBIO») CTUMYJIHUPOBAHUS SIBIICTCS MUHUMAJIbHOE (MJIM MaKCHUMaJlbHOE — B paMKaX THITIOTE3bl OJa-
roXKeIaTeIbHOCTH) 3HAUCHHUE IeJIeBOM (PYHKIIMU IIEHTPa Ha COOTBETCTBYIONIEM MHOXECTBE pPEIICHUI
UTPBI:

K(o)= min @(ao,Y).

yeP(o)
3ajaya CMHTE3a ONTHUMAIbHOW (DYHKIMHM CTUMYJIUPOBAHMS 3aKIIOYAETCS B MOKMCKE JOMYCTHUMOM
*
CUCTEMBI CTUMYJIUPOBAHUS O , UMEIOIIEH MaKCUMaIbHYIO 3(PGEKTUBHOCTD:
*
o =arg max K(o).

oeM
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HECENAPABEJIbHbIE 3ATPATDI UHcTuTyT Mpobnem
U PABHOBECUE HOLWIA YnpasneHus PAH

B gacTtHOM ciydae, Korja areHThl HE3aBUCUMBI (BO3HArpaXkKASHUE U 3aTPaThl KAKIOT0 U3 HUX 3aBUCST
TOJIKO OT €r0 COOCTBEHHBIX JACHCTBHI ), ONITUMAIIBHON (TOYHEE — O-ONTUMAJIBHOU, TIE O = Z O, ) SIBIAETCS
ieN
KOMITCHCATOpHAsl CUCTEMa CTUMYJIUPOBAHUS:
* *
¢;(¥:)+0,y:. =y
% 1
Oa y i 7 y i
r7e {i}i e« N — CKOJIb YTOJHO MaJjible CTPOTO IMOJIOKUTEIbHBIE KOHCTAHTHI (MOTHBHPYIOIINE HaA0aBKH), a
*
ONTUMAIbHOE JICUCTBUE Y , peaTU3yeMOe CUCTEMOU CTUMYIUpPOBaHUs (5) KaKk paBHOBECHE B JOMHUHAHT-
Heix crparerusx (PIC), sBasercss pelnieHueM CIEayroler 3ajgadyud ONTUMAaJIbHOTO COTIJIaCOBAaHHOIO
TJIAaHUPOBAHMS:

O-iK(yi)z I = N’

y' =arg max{H@y) - > ()}

ieN
Ecnu ctrumynupoBaHue KaXKJI0T0 areHTa 3aBUCUT OT JACHMCTBUM BCEX ar€HTOB U 3ampambul Hecena-
pabenvHbl (TO €CTh 3aTpaThl KAXKJIOTO areHTa 3aBHUCAT B OOIIEeM ciy4dae OT JAEHCTBUI BCEX areHTOB, YTO
OTpa)kaeT B3aMMOCBSI3b U B3aMMO3aBUCHMOCTb ar€HTOB), TO MHOXeCTBa pasnosecuti Hrwa En (o) < A’
u PJIC yq € A' umeroT Bu:

En(@={y"eA|[VieNVyicAiaW)-ci(y")zaly yN)—ciyi yN)}

Yi, € Ai — TOMUHAHTHasI CTpaTerus I-ro areHTa, Torjaa u TOJIbKO TOraa, Koraa

Vyie A, VyieAial(y;, ,Yi)—C(Yi, ,Yi)=a (i Yi)—Ci(Yi Vi)
d d
ECHI/I HpI/I 3aﬂaHHOﬁ CUCTCEMCEC CTI/IMyJ'II/IpOBaHI/IH y BCEX AarCHTOB MMECCTCA JOMHUHAHTHAas1 CTpaTerI/DI,
TO FOBOp;IT, YTO JAHHAasd CUCTEMa CTI/IMy.TII/IpOBaHHSI peaJII/IByeT COOTBeTCTBYIOH_II/Iﬁ BeKTOp L[GP’ICTBI/Iﬁ KaK
PJIC.
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UHcTUTYT lNpobnem
YnpaeneHna PAH

NMPUHUWUMN OEKOMMO3ULNNA

DuKCHUpyEeM MPOU3BOJIbHBIM BEKTOP JAEHUCTBUI areHTOB Y € A’ U pacCMOTPUM CIIEIYIOIIYIO CHC-
B B3
C. . )+ 0. L=, i
l(yl’y—l) l’yl y:,&ZO,IEN
0, Yi# Y
Jloka3aHo, 4TO IIPHU MCIOJBb30BAaHNN LIEHTPOM AaHHOM cucteMbl ctumyinpoBanus Y — PJIC. bonee

- *
toro, ecitii & > 0,1 € N, Toy — equncrsenroe PJIC.
CopepraTeIIbHO MPU MCIIOIb30BAHUHU JTAHHOW CUCTEMBbI CTUMY/IUPOBAHHUS IIEHTP HCIIOJIB3YET Clie-

TEMY CTUMYJIUPOBAHUA: O (y*, y) =

) - o & *
AYIOIIWKA NMPUHIUII J€KOMITIO3HIINHA: On npepjiaracrt I-My arcHry. «BBI6I/IpaI/I ACUCTBUC yi , a 1 KOM-

MIEHCUPYIO TeOe 3aTpaThl HE3aBUCHUMO OT TOTO, KaKU€ JEHCTBUSI BbIOpAIM OCTAJIIbHBIC areHThI, €CIU K
ThI BBIOEpEILb JTH000€ Jpyroe AeCTBUE, TO BO3HAPAXKAECHUE OYAET PAaBHO HYIIO».

CTI/IMyJIHpOBaHI/Ie KaXXJ10ro arcHra A0JKHO 3aBUCETh TOJBKO OT €TI0 CO6CTBCHHOFO ﬂeﬁCTBHﬂ, TO,
(I)I/IKCI/IpOBaB JJIS KaXXJ0Iro arcHTa 06CTaHOBKy I/IrpBI, HepeﬁjleM K CUCTCEMC I/IHI[I/IBI/IJIyaHBHOFO CTI/IMyHI/I-
POBAHMSI:

*
(GuKCHPYEM NPOU3BONLHEINA BEKTOP IEHCTBUI areHTOB Y € A' ¥ ONpeneIuM CUCTEMY CTUMYJIUPOBAHHUS
C\ )iV s Vi =V .
P2 e .,562>0,1eN.
0, Vi#F Y
CojieprKaTeNbHO: TP MCTIOIB30BAHUH CUCTEMbBI CTUMYIIMPOBAHKS LIEHTP PEIJIaraer i-My areHry:

Oi (y*’ yl) =

*
((BBI6I/IpaI/I JCHUCTBUC yi , d I KOMIICHCHUPYIO Tebe 3aTparbl, CUuuTad, 4YTO OCTAJILHBIC ar€HThI TAKKE B516pa—

*
JIA COOTBETCTBYIOIIUEC KOMIIOHEHTHI — Y_;, €CJIA KC ThI BBI6epeH_IB JII000¢e APYyroc ACHUCTBUC, TO BO3HA-

rpaxeHue OyaeT paBHO HyI0». Mcnonb3ys Takyto CTpaTeruio, EHTp TakkKe JEKOMIIO3UPYET UTPY areH-
*
TOB, TO €CTh PEAM3YET BEKTOP Y Kak paBHoBecue Hoaia urpel areHTOB.
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ONTUMAJIbHAA CUCTEMA é UHcTUTYT Mpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

BekTop onTUMaJIbHBIX PeATM3yeMbIX JIEUCTBUNA areHTOB Y , (PUTrypHpyIOLIMi B KAYECTBE MapaMeTpa B
IPUBEACHHBIX CUCTEMAX CTUMYJIHUPOBAHUSA, ONPENCISIETCS B PE3YJIbTATE PEIICHUS CIECAYIOIIEU 3a1a4u
ONTUMAJILHOTO COTJIACOBAHHOIO TIAHUPOBAHUS

y" =arg max{H(t) - v (0},
rie V(t) = ZCZ.(Z‘)

ieN
3¢ (PEKTUBHOCTH CUCTEMBI CTUMYJIUPOBAHUSI
* *. *
K'=H(y)- D c(y) -6
ieN
I{OKaSaHO, qTo HOCTpOeHHaH CUCTCMa CTI/IMYHI/IPOBaHI/IH ABIIACTCS OHTPIMEUIBHOIZ, TO €CThH O6Ha):[a-
€T MaKCUMaJIbHON 3D PEKTUBHOCTHIO, CPEJIU BCEX CUCTEM CTUMYJIUPOBaHUs B MHOTO3JIeMeHTHBIX OC.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

Ilpumep. Pemium 3anauy ctumyiupoBanusi B OC ¢ AByMs areHTaMH, UMEIOIUMUA (PYHKIUU

2
3atpar: Ci(y) = (%’L;’—%—i)
v.

1

areHToB. [lycts Qynkius moxoxa uenrpa H(y) = yi+ Y., a poHa 3apabOTHOM IUIaThl OIpAaHUYCH BEJIH-
yuHOi R.

, 1=1, 2, rae a — mapaMerp, OTPaXKaIOIIHil CTEIEHb B3aHMO3aBUCUMOCTH

3a,uaqa CTUMYJIMPOBAHUA CBOAUTCA K ITIONCKY OIITUMAJIBHBIX PCAJIN3YCMbIX I[CﬁCTBPIfIZ

{ H (y) — max

Cl(y)+cz(yy)2s R

IIpumenssa Mmeton MHOXUTEINEH JIarpanxka, moiaydaeM, YTo pelIeHUE UMEET BUL:

« _ | 2R ar-—n
Y1 = 5 ,
n+r, o -1
« _ | 2R an-r
y2_ % :
n+r, o -1

[ToacTaBisisi paBHOBECHBIE JCHCTBUS areHTOB B IENEBYIO (DYHKIMIO IIEHTpA, MOIy4YaeM, YTO OTl-
TUManbHbIN pazmep D311 paBeH:

* _ _h+h
R =arg max [2R(r,+1) /(1 -a)—-R] = 2ot
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

Ipumep: mooenv coemecmno2o npouseoo0cmaa.
PaccMoTpuM MHOT0371€MEHTHYIO IBYXYypoBHEBYI0 OC, COCTOSAIIYIO U3 LIEHTPA U N areHTOB.
[TycTh nieneBast GyHKIUS I-TO areHTa:
fi (y, ri) = h; (y) —Cj (y, ri), I € N.
rae I — napametp 3(h(HeKTUBHOCTH (THIT) areHTa

Bribepem cienyromumii BUa GyHKIUN J0X0/1a U 3aTpar:
2

Nz e
20,8y,

J#i

hi (y) =4 0Y, = N, Ci (y, ri) = N,

rae Y = Zyl., Z/'tl:l.

ieN ieN

Jlist citydasi, Korja B 3HAMEHATENE CTOUT 3HAK «—», PEATONIAraeTCs, YTo z y; < I
J#I IB i

ConepxareiabHO HAOOp areHTOB MOXET MHTEPIPETHUPOBATHCSA Kak (hupma, moapa3aeneHust KOTo-
poi (areHThl) MPOU3BOJAT OJHOPOIHYIO MPOAYKIIUIO, PeaTU3yeMYI0 Ha phIHKE 1O 1ieHe 6. CyMMapHbIi
noxon AY pacmpenensercs MEXIy areHTaMH B COOTBETCTBHU C (DMKCHUPOBAHHBIMH JOTSIMHU {Ai}i c N
3aTpaThl areHTa BO3pacTaroT MO €ro ACUCTBUAM, a 3()(HEKTUBHOCTD NEATEIBHOCTH ONPEACTSAETCS TUIIOM
arcHra ;.

B3anmMogeiicTBue areHTOB MOACIUPYETCS 3aBUCUMOCTBIO 3aTpat (3(h(HEKTUBHOCTH ACSITEIbHOCTH)
Ka)XJIOTO U3 HUX OT JACMCTBUI BCeX (IPYrux) areHTOB.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

3HaK «+» B 3HAMEHATEJIE COOTBETCTBYET 3(DPEKTUBHOMY B3aMMOJCUCTBUIO areHTOB (yObIBAaHHUIO
3aTpatr Ha MaciTad) — 4eM OOJbIITNe JESHCTBHS BEIOMPAIOT APYTUE areHThI, TEM MEHBIIIE 3aTPaThl (BHIIIIE
3 PEeKTUBHOCTH ACSATENHHOCTH) PACCMATPUBAEMOTO areHTa, YTO Ha MPAKTUKE MOMXET COOTBETCTBOBATH
CHUKEHUIO YACTBHBIX MMOCTOSHHBIX H3/EPKEK, OOMEHY OTBITOM, TEXHOJIOTHSMH U T. 1.

3HaK «—» B 3HAMEHAaTeJIe COOTBETCTBYET HEI(PPEKTUBHOMY B3aUMOJICHCTBHUIO areHTOB (BO3pacTa-
HUIO 3arpar Ha macmTad) Koaddunmentsr {f > 0} c n OTpakaroT creneHb B3aMMO3aBUCUMOCTH arcH-
TOB.

[Tycts peiHouHas 1eHa € u3BectHa BceM ydacTHukam OC. Torma, nuddepeHnupys ieneBbie

(l)YHKI_II/II/I AIrcHTOB, IIpUPAaBHUBAA ITPOU3BOAHBIC HYJIIO U CKJIaAbIBAsA IOJYYUBIOIUECA ITPHU 3TOM BbIPAKC-
HHA

yi:li Q(Fiiﬂi Zyj ), I e N,
j#i
TIOJTYYHM CJIeTYFOIIYIO0 3aBHCHMOCTh CyMMApHBIX JieiicTBuil Y oT mapamerpa O
A0
Y+(9) — ieNliﬂ*igﬁi

e LOp
1)) —-L
guwﬂi

CTUMYJIMPOBAHUIO COOTBETCTBYET U3MECHEHHUE IMapaMeTpoB {Ai}i ¢ N, KOTOPBIE MOTYT HHTEPIPETH-
pOBaThCs Kak BHYTpeHHUE (BHYTpU(pUpPMEHHBIE, TpaHCPEPTHBIC U T. 1.) IICHBI.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

IHpumep. TpeTbuM IIPUMEPOM SABIACTCI aKKOPOHAs cucmema oniamel mpyoa. Pacemorpum OC ¢
JIByMsI ar€HTaMH1, HIMEIOIIUMHI (QYHKIHH 3aTpaT Ci (Y;) = yi2/ 2r;, re I — Tum I-ro arenta, Vi € Aj = R, ,
| =1, 2. lleneas GpyHKIMS I-r0 areHTa:

i) =aly)-cl)i=12

HYCTB OCHTP UCIIOJIB3YCT CUCTCEMY CTUMYJIMPOBAHUA

ai (Y, ¥2) = {

CoJepkaTebHO IEHTP BBHIIIAYMBAET KAKIOMY areHTy (PMKCHUPOBAHHOE BO3HATPAXKICHUE MPU
}ICJ'IOBI/II/I, YTO CyMMa nux ,Z[Gf/iCTBI/IfI OKa3bIBACTCA HC MCHBIIC, YEM HGKOTOpOG IIJIAHOBOC 3HAUCHUC
x> 0.

yi=2rC, i=1,2, Y={(yn,¥2) | Vi<y', i=1,2, y1+y,<X} — MHOKECTBO HHIHBHIyaIbHO-

palMOHAIILHEIX JCHCTBUN arcHTOB.

C,yv+y,2x .
1 yl y2 ’|:1’2_
Oa y1+y2<x
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YETbIPE BO3MOXXHbIE é UHcTUTYT Mpobnem
YnpaeneHna PAH

KOMBUHALIUUN MEPEMEHHbIX

PaCCMOTpI/IM YCTBIPC BO3ZMOKHBIX KOM6I/IHaI_II/II/I ICPCMCHHBIX.

N
ol [

Yo
X AN

Yo

>
2

1 1

W
"h
\ <

.*1"'»"
D

o
<

B mepBoMm ciyuae MHOKeCTBO paBHOBecuii Hoira coctaBiser otpe3ok: En (o) = [Ni; N2]. Ouk-
CHPYeM MPOM3BOJILHOE PaBHOBECHE Y = (y1, ¥,) € En(0). Hammune «6onpimoro» paBHoBecus Hama
(oTpe3ka, coJiepKallero KOHTUHYYM TOYEK) UMEET HECKOJIBKO MUHYCOB C TOUKH 3peHUs (P PEKTUBH O-
CTH CTUMYJIUpOBaHus. [10SICHUM 3TO yTBEpKICHHE.

Tak kak Bce Touku otpeska [N1; No] adpdextuBnbl no I1apeTo ¢ Touku 3peHUs areHToB, TO LieJie-
CO00pa3HO JOIJIAYMBATh areHTaM 3a BBIOOP KOHKPETHBIX JACHCTBUI M3 3TOTO OTPE3Ka MaIyI0, HO CTPOTO
TIOJIOKUTENHHYIO BETHYHHY.
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CUCTEMA MHOUBUOAYAIIBHOI'O é UHcTUTYT Mpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

[TocTponm cUCTEMY MHANBUAYAIBHOTO CTUMYJIUPOBAHUS:

C,, > ; ~ * C,, > N
1 Y1 y}” G5 (y2) = oo yi, ¥a) = 21 Y2 YZ_

&1 (Y1) = gy, ¥3) = b
0, y1<y1 0, y, <Y,

o * * *
[Tpu UCTONB30BaHUN ITOW CHCTEMBI CTUMYIHUPOBAHUS Touka Y = (y;, Y,) OKa3bIBaeTCs CAMH-

CTBEHHBIM paBHOBecueM H»3ia, To €cTh, mepexoas OT CUCTEMbI CTUMYJIUPOBAHUS KaXXJOr0 arcHra,
3aBUCSIIENA OT JIEWCTBUU BCEX areéHTOB, K CUCTEME CTUMYJIHUPOBAHUS, 3aBUCSIIEHA TOJIBKO OT JIEHCT-
BUU TAHHOI'O areHTa, HEHTP IEKOMIO3UPYET UTPY ar€HTOB, pEAU3ys MPU 3TOM €AUHCTBEHHOE J€ M-
CTBHE.

[Ipu 3TOM 3(DHEKTUBHOCTH CTUMYJIUPOBAHUS, OYEBUIHO, HE TOJILKO HE MOHMXXAETCS, a MOXKET
OKazaThCs 00JIe€ BHICOKOM, UeM MPHU UCIOJIb30BAHUH UCXOHONW CHUCTEMbI CTUMYJIMPOB aHHUS.

Y2

)

yl Y1

x

Ead

0 Y1 x 1 0 A /1 X

Bo BropoM 1 TpeTbeM ciryuasx paBHoBecueM Homia sBirsirores orpesku [Nq; No].

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-47



CUCTEMA MHOUBUOYAIIBHOI'O é UHcTuTyT Mpobnem
CTUMYJIMPOBAHUA YnpasneHus PAH

W, HakoHell, B YETBEPTOM ClIyya€ MHOXECTBO paBHOBecuil Hama coctout u3 touku (0; 0) u ot-
pe3ka [N1; N2], To ecTb
En (o) = (0; 0) U [N1; No],
npuueM Touku uaTepBaia (N1; N2) HemomuHupyemsbl no [lapeTo npyrumMu paBHOBECUSIMH.

Y1

[TycTh Temeppb B yCIOBUSIX paccCMaTpUBAEMOro npuMepa GyHKIHMH 3aTpaT areHTOB Hecenapademnb-
HbI U UMEIOT BU]I:

+av., )
G (y) = Uitays.)
2r;
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UHcTUTYT lNpobnem

WHONBUOYAINIbHO-PALUUOHAIIbHbIX Ynpaenexus PAH

OEWCTBUU ATEHTOB

Onpenenum MHOXKECTBO Y WHIUBUIYyATHbHO-PAITMOHATBHBIX JEHCTBUN areHTOB:

Y ={(wY2) |lci(y) <Cii=1,2}
Jlns Toro 4ToOBI HE paccMaTpWBaTh BCE BO3MOXKHBIE KOMOWHAIMM 3HAYCHUN IapaMeTpOB
{r1, rz, C1, Cy, X}, BO3bMEM CITy4aii, MPUBEACHHBIA HA CICIYIOIIEM PHCYHKE

Y2
JarC, la

X

2r,C,

OMNPEOENEHME MHOXECTBA é

*

Yo

Y1

0 Y1

2nC, X J26C, la

B paccmarpuBaeMom ciydae MHOXKeCTBO paBHOBecuit Hamma BkimrogaeT otpe3ok [N1; Nz]. Cucrema

CTUMYJIUPOBAHHMS
- Ci(Y1.Ys), V1= V1
G (y) = { 1(Y1,Y2) 1 y*l
0, Yi#Y1
i c ’ * ’ _ *
Ga(y) = { 2(Y1,Y2), Y2 312
0, Y2 # Y2

*
peasmsyert neiicteue Y € [N1; N,| kak paBHOBecHE B JOMUHAHTHBIX CTPATETHUAX.
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MEXAHU3MbI CTUMYJTIUPOBAHUA é UHcTUTYT Mpobnem
YnpaeneHna PAH

3A KOJNNEKTUBHbLIE PE3YIIbTATDI

PaccmorpuM (opMyIUpPOBKY U pellleHHUE 3aaddl KOJJIEKTUBHOTO CTUMYJIHWPOBAHUS B MHOTOJJIE-
MEHTHOU nerepMunupoBaHHor OC, B KOTOPOI LIEHTP UMEET arperupoBaHHYI0 HH(OPMAIUIO O PE3YIIb-
TaTax JACsTEIHbHOCTH areHTOB.

Pesynomam oesmenvnocmu Z € Ag = Q(A") OC, cocrosiieid u3 N areHToB, sABJIsSCTCS (QYHKIUCH
(Ha3pIBaeMOU hynryuetl acpecuposanus) ux aeicteuii: Z = Q(Y).

LleneBast GyHKIMS IEHTpA MPEACTABIIET COOOM pa3sHOCTh MEKAY ero Aoxoaom H(z) u cymmap-

HBIM BO3HArpakaeHueM v (Z), BhIIIAYMBAEMBIM areHtam: v (2) = Zo; (z), roe oi(2) — cTUMyIHpOBaHUE
ieN
I-ro arenta, 0(2) = (01(2), 02(2), ..., on(2)):

@(o(),2) =H@) - D 0,(2).
ieN
[leneBas pyHKIUS I-TO areHTa:
fi(ai(-),y) =ai(@)—ci(y),ieN.
3¢ (EKTUBHOCTHIO CTUMYJIUPOBAHUS SBIISCTCS MUHUMAJIbHOE (MJIM MaKCHUMaJbHOE — B paMKax T'd-
10Te3bl OJIaroKeaaTeIbHOCTH) 3HAUYCHHUE [IeJIeBOM (DYHKIIMU IIEHTPa Ha COOTBETCTBYIOIIIEM MHOECTBE
PEILIEHUN UTPHL:

K(e()= min @(a(),QW).

3ajaya CMHTE3a ONTUMAJIbHON (PYHKUIHUUA CTUMYJIMPOBAHUS 3AKIIIOYAETCS B MOUCKE TOMYCTHMOM
*
CUCTEMBI CTUMYJIUPOBAHUSI 0 , UMEIOIIEH MaKCUMaIbHYIO 3((hEKTUBHOCTD:

o =arg max K(o(-)).
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MUHUMAIJIbHbIE CYMMAPHbDIE é UHcTUTYT Mpobnem
YnpaeneHna PAH

3ATPATbI ATEHTOB

MHOXECTBO BEKTOPOB JICMCTBUM arcHTOB, NMPUBOMASAIIMX K 3aJIaHHOMY PE3YJIbTATy JEATEIbHOCTH

OC:
Y2)={y e A"|Q(y) =z} c A", Z € Aq.

Beoimre mokasaHo, 4To B ciiydae HaOJIFOaeMbIX JCHUCTBHI areHTOB MUHUMAJIbHBIE 3aTPaThl IIEHTPA
Ha CTUMYJHPOBAHUE IO pEAIN3AIMUA BEKTOpa ACUCTBUN Y € A’ paBHBI CyMMapHbIM 3aTpaTaMm arceHTOB
D a(y).
ieN

BBI‘II/ICJ'II/IM MHUHUMAJIBHBIC CYMMapHBIG 3anaTBI AI'CHTOB 110 JOCTUXCHHUIO pe3ym>TaTa JACATCIIBHO-
ctu zZ € Ag

3(z) = min ¥ c(»),

yEy @) ieN
a TaK)Ke€ MHOXKECTBO JIEHUCTBUU
Y'(2) = Arg min > c(3),
N

yeY(z) 2

Ha KOTOPOM 5TOT MUHUMYM AJOCTHUTACTCA.
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NMPEONOJIOXEHUE é UHcTuTyT NMpobnem
YnpaeneHna PAH

«TEXHUYHECKOI'O XAPAKTEPA»

®dukcupyeM TPOM3BOJBHBIA  pe3ylbTaT JIEITEILHOCTH X € Ag W TPOU3BOJBHBIA  BEKTOP
Y () € Y'(x) < Y(%).

[Tpy TOTIOTHUTEIEHOM MPEATIOI0KEHUN «TEXHUIESCKOT0Y» XapaKTepa:

VXxeAy, Vy eY(X),VieN,Vye Proj Y(X) Cj(yi, y.i) He yObiBaeT o Y, j € N
J0Ka3aHo, YTo:

1) IpH UCITOJIB30BAaHKMHM IIEHTPOM CHCTEMBI CTUMYJIUPOBAHUS
Ci(y*(x)) +0,z=X i
0, z#x

O';(Z) = e N,

*
BCKTOP ACUCTBHUH arcHTOB Y (X) peaM3yCTCs KaK CAMHCTBEHHOC PABHOBECUC C MUHHUMAJIbHBIMU 3aTpa-
TaMM OCHTPA Ha CTUMYJIHPOBAHUC, pPABHBIMU:
I(x) +Srae 5= .6,
ieN
2) cucrteMa CTUMYJIMPOBAHUSI SIBISIETCST O-ONTU-MaJIbHOM.

Ha BTOpOM 1mmare pemieHus 3aadd CTUMYJIMPOBAHUS HaieM HamOoJiee BBHITOJHBIM JJIs IIEHTpa
*
pe3ynbTat aesteabHocTH OC X € Ag Kak pelieHue 3aa4u ONTUMaJIbHOTO COTJIaCOBAaHHOTO IJIAHUPOBA-
HUSL:

X =arg max [H(X) — $(x)]

Takum 00pa3oM, MOJYYEHO PEIICHUE 33Ja4l CUHTE3a ONTUMAIbHOM CUCTEMBbI CTUMYJIHWPOBAHUS
pPE3YJIbTATOB COBMECTHOM JIEITENBHOCTH.
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UHcTUTYT lNpobnem
UCCITIEOOBAHUE é Ynpaenenus PAH

HccnenyeM, kak He3HaAHHE (HEBO3MOXKHOCTh HAOIIOICHMS ) IICHTPOM MHIANBHIYAIbHBIX JTCHCTBUI
areHTOB BIUsCT Ha 3 (PEKTUBHOCTH CTUMYJIHUPOBAHHS.
[Tpu HaOIIOJACMBIX JCWCTBHSIX areHTOB 3aTpaThl IIEHTPA Ha cTUMyaupoBanue Ji(Yy) mo peanusa-
11U BekTopa y € A' IeMCTBUI areHTOB:
Si(y) = Zci(y)’
ieN
a 3¢ pexTUBHOCTh cTUMYJIMpOBaHus K paBHa:

Ki= nynea}\x{H(Q(y)) — Su(y)}

[Ipyn HeHaOMr0MaeMBIX JEHCTBUSAX areHTOB MHUHHUMAJIbHBIC 3aTpaThl IIEHTpAa HA CTUMYJIHMPOBAHUE
%(2) mo peanuszanuu pe3yabTaTa ISITCIbHOCTH Z € Ag OMPEACIISIIOTCS CIICYIOIIMM 00pa3oM

S(z) = min Zci(y)’

yeY (2) ieN

a 3¢ pexTuBHOCTH cTUMYJIUpOBaHus Ky paBHa:
Kz = max {H@) - %(2)}.

JHoxkazano, uro 3ppextuBHOCTH K1 11 K7 paBHBI. [JJaHHBIA (AaKT, KOTOPBIA YCIOBHO MOYKHO HAa3BaTh
«TeopemMoil 00 ueaTbHOM arperupOBaHUM B MOJICTIIX CTUMYJIMPOBAHMUSI.

Hanuuue arperupoBanus uHbopMaluv He CHUX)aeT 3(PPEKTUBHOCTH (PYHKIITMOHUPOBAHUS CUCTE-
MBI.
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UHcTUTYyT MNpobnem
WOEAJIbHOE ArPETMPOBAHMUE é Ynpaenenus PAH

B paccmarpuBaemMoi MoJIein MPUCYTCTBYET UOedalbHOe azpecuposaHiie, BO3MOKHOCTb OCYIIIECTB-
JICHUS KOTOPOTO COACPKaTeIbHO O0YCIIOBIICHA TEM, UTO LIEHTPY HE BaAXKHO, KaKue JIEUCTBUS BHIOUPAIOT
arcHTBI, JTUIIL OBl 3TH JCHCTBHUSA IPUBOAWIA ¢ MUHUMAIbHBIMU CyMMapHBIMH 3aTpaTaMH K 3aJJaHHOMY
pe3ynbTaTy aesaTeabHOCTH. [Ipu 3TOM yMeHbImaeTcss WHPOpMAIlMOHHAS Harpy3ka Ha IeHTp, a 3¢ dek-
TUBHOCTh CTUMYJIUPOBAHHS OCTACTCS TAKOU XKe.

WTak, KaueCTBEHHBIM BBIBOJ U3 MPOBEICHHOTO aHAJIN3a CIASAYIOIIUI: €CII TI0XO/T IEHTPa 3aBUCUT
OT arperuPOBAHHBIX TOKA3aTeJICH NEeITeIbHOCTH areHTOB, TO IEIECO00Pa3HO OCHOBBIBATH CTUMYIUPO-
BaHHE areHTOB Ha 3TUX arperupoBaHHBIX MOKa3arelsax. Jlaxke ecim MHAWBUAYaIbHbBIC JCHCTBHS areHTOB
HaOII0JAal0TCS IIEHTPOM, TO HMCIOJb30BAaHWE CHUCTEMbI CTUMYJIMPOBAHUS, OCHOBBIBAIOMIEHCS HA JICHUCT-
BUSIX ar€HTOB, HE TIPUBEET K YBEIUYCHHUIO A((PEKTUBHOCTH YIIPaBIEHHUS, a JIUIb YBEIUIUT UHPOpMa-
IIMOHHYIO HArpy3Ky Ha IEHTP.

[IpyHIIMTT KOMIIEHCAIIMK 3aTpaT Ha MOJIENIM C arperupoBaHueM HHGOpMaIu 0000IIaeTcs cie-
AYIOIMM 00pa3oM: MUHUMAJIbHBIC 3aTpaThl IIEHTpPa Ha CTHUMYJIHUPOBAHHE IO peaau3aiuu 3aJaHHOTO
pesynbTata aestenbHocTH OC onpefessitoTess Kak MUHUMYM KOMITIEHCUPYEMBIX IIEHTPOM CyMMAapHBIX
3aTpaT areHToB, MPU YCIOBUH, YTO MOCIICIHUE BRIOUPAIOT BEKTOP ACHCTBUH, IPUBO/ISIIIANA K 33JaHHOMY
pE3yNIbTATy ACSITCIHHOCTH.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

Ilpumep
2= >y, H@=zci(y)=y'/2r,ieN

ieN

Beruncisiem Y(z) = {y € A’ | Zyl. =z}

ieN

Pemenue 3amaun ch.(yl.) — MiN Tpu ycIIoBUA Z Y, =X
‘ yeA' ‘
ieN ieN

}’;

7 X, rme W = Zri,leN.

ieN
MuHuManbpHbIe 3aTpaThl HA CTUMYIHMPOBAHKE IO pEaHM3aIliu pe3yibTaTa JIESTEIBHOCTH X € Ag
paBHbL: 9(X) = X°/2 W.
Beramcnsiss MmakcumyM 1ieneBoi pyHkmmm 1eHTtpa max [H(X) — $(X)], Haxomum onTHMambHBIA
x=0

uMeeT BUL: Y, (X) =

*
miad: X =Wu OIITUMAJIbHYIO CUCTCMY CTUMYJIMPOBAHHUA:

2

X
o, (W,2)=:"2m7-2=% jeN.
0, Z#X
[Ipu sTOM 3p(HEKTUBHOCTH CTUMYJIHMPOBaHMS (3HAUCHUE I11€JIEBOM (YHKIMU IIEHTpa) paBHA:
K=W/2.
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MEXAHU3Mbl YHUOPULINPOBAHHOIO é UHcTUTYT Mpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

Jlo cux mop paccMaTpUBAIIUCh NepCOHUGUYUPOBAHHbIE CUCTEMbI HHINBUIYAILHOTO M KOJIJICKTUBHO-
ro CTUMYJIMPOBAHUS, B KOTOPBIX LIEHTP YCTAHABIMBAI IS KaXKJIOTO areHTa CBOK 3aBHCUMOCTh BO3HA-
TPaXJICHUS OT €ro ACHCTBUM WJIA JIEMCTBUM JPYTUX ar€HTOB WM PE3YJILTATOB UX COBMECTHOW JIEATEIb-
HocTh. Kpome nmepcoHnMUITMPOBaHHBIX, CYIIECTBYIOT VHUDUYUPOBAHHbIE CUCTEMbl CTUMYIUPOBAHUSI, B
KOTOPBIX 3aBUCUMOCTh BO3HATPAXKICHUS OT T€X WJIM UHBIX ITApAMETPOB OJJMHAKOBA JIJISI BCEX ar€HTOB.

YHu(puuupoBaHHbIe MPONMOPIHOHAJbHBIE CHCTEMbl CTHMYJHPOBaHHA. BBenem cienyroiee
IPEATNOJIOKEHNE OTHOCHTENIbHO (DyHKImi 3aTpar areHToB: Ci(Yi, ) = ri o (yi /r)), i € N, rae () —
riajKas MOHOTOHHO Bo3pacTaromias Beimykias ¢yakmus, ¢ (0) =0, (manpumep, mins QyHKOHUNA THTA
Ko66a-/lyrmaca ¢ (t) =t/ a, o >1), ri> 0 — mapamerp 3bHEKTUBHOCTH areHTa.

Ecim meHTp mcmosb3yeT mponopruroHanbHbie (L-THITa) WHAWBUTyabHBIE CUCTEMBI CTHMYJIUPOBA-
aust: o (Vi) = AiYi, To meneBas GyHkius areata umeeT BU: fi (Vi) = Ai Vi — Ci (Vi). Auddeperumpyst neme-
BYIO ()YHKIIMIO, BRIYMCIINM JICHCTBHE, BRIOMPAEMOE areHTOM IPH UCITOIh30BaHUU IIEHTPOM HEKOTOPOU
(UKCUPOBAaHHOM CHCTEMBI CTUMYJIUPOBAHUS: yi* (i) = ri @' (M), i € N, tme ¢' (- — dpynkuums, o6pat-

Hasl IPOM3BOIHON GyHKIUN ().

MuHIMaIBHBIC CyMMapHbIC 3aTPaTh [EHTPa Ha CTUMYJIMPOBaHue paBHbl: 9 (M) = D A, I, (p'_1 ™),
i1

rae A = (A, A2, ..., An). CyMMapHBIe 3aTpaThl areHTOB paBHEL: C(y) = DT, (p((pl_l(Ki)) .

i=1

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-56



UHcTUTYT lNpobnem
3AO0AYA 1 é Ynpaenenus PAH

3agaua 1. [IycTh 1IEHTp 3aMHTEPECOBAH B BBIMNOJHEHUHM areHTaMu IuiaHa W MO0 CyMMapHOMY BBbI-
MYyCKy ¢ MUHUMAJbHBIMH CYMMApHBIMH 3aTpaTaMy areHTOB (€lle pa3 MOJYEepKHEM HEOOXOJUMOCTh
pa3IMYEeHUs] CyMMapHBIX 3aTpaT areHTOB U CYMMapHBIX 3aTpart IIEHTpa Ha CTUMYJIMpoBaHue). Toraa ero
ICJTb 3aKJIF0YAETCS B BHIOOPE CTABOK OIUIATHI {Ai}i c N B PE3YJIbTATE PEUICHUS CICAYIOIICH 3a/1auHu:

c(A) —> mxin
gy:@i) =W’

peleHe KoTopoii umeer Bux: A= @'(W/W); y: =1 (W/W); i € N, c =Wo (w/W); 9, =R ¢'(W/W),

n
rieW=>r.
i-1
Tak Kak onTHMajbHble CTABKH OILIATHI OJMHAKOBBI /UISl BCEX areHTOB, TO ONTHMAJbHA
MMeHHO YHU(UIHPOBAHHAS CHCTEMAa CTUMYJTHPOBAHHSI.
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UHcTUTYT lNpobnem
3AO0AHA 2 é Ynpaenenus PAH

3apava 2. ConeprkaTelbHO JBOMCTBEHHOM K 3ajaye 1 sSBISICTCS 3ajlada MaKCUMM3AIUM CyMMapHO-
r'0 BBIIIYCKa IIPX OrPAaHUYCHUU HA CYMMAapHBIE 3aTPAThl Ar€HTOB:

2. Y; () — max
i-1 :
c(A)<v
Pelenue 3a/1auu HMeeT BUA: A, = o' (@ 1 (v/W)); yi*= o (v/IW):ieN,c =R;

*

3 = ¢ (V/IW) W o' (¢ '(v/W)), To ecTb B «IBOHCTBEHHOI» 3a1aue (€CTECTBEHHO) ONTUMATBHBIM

pEIIeHUEM TaK)Ke SBJISETCS MCIOIb30BaHNE YHU(DUIIMPOBAHHBIX MPOMOPIIMOHATBHBIX CUCTEM CTUMYJIH-
pOBaHUs.

3aMeHa B 3a/1adyax | 1 2 cyMMapHBIX 3aTpaT areHTOB HA CyMMAapHbIE€ 3aTpaThl HA CTUMYJIHUPOBAHUE
MOPOXK/IAET €IIE OJIHY Mapy COJEpKATEIbHO JBOMCTBEHHBIX 3a/1a4.

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-58



UHcTUTYT lNpobnem
3AO0AYHA 3 é Ynpaenenus PAH

3anaua 3. Eciiu 11eHTp 3aMHTEpPECOBaH B BBHIMIOJIHEHUU areHTaMu IJlaHa W [0 CyMMapHOMY BBITTyC-

Ky ¢ MUHUMAJIbHBIMHU CYMMAPHBIMHU 3aTpaTaMM HA CTUMYJIMPOBAHUC, TO CTABKU OINIATBI OIIPCACIIAOTCS
9. (A) > min
A

o n o
B pe3y/IbTaTe PelICHNs CIEAYIOWEH 3anadu: |y y-(A.) = w PEIICHHE KOTOPOH COBMA/ACT C PEUICHHEM
1 1
=1
NEepPBOM 3aJlaud, YTO MPEACTABISACTCS JOCTATOYHO MHTEPECHBIM (PAKTOM, TaK KaK CyMMapHbIC 3aTpaThbl
areHTOB OTPaXKalOT MHTEPECHI YIPABISEMbIX CYOBEKTOB, a CyMMapHbIC 3aTPaThl HA CTUMYJIHUPOBAHUE —

HHTCPCCHI YIIPABJIAOIICTIO OpraHa. ECTGCTBGHHO, OTMCUYCHHOC COBIIAACHUC SABJISICTCA CIICACTBUEM CHC-
JIAHHBIX HpCI[HOJ'IO)KGHHfI.
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UHcTUTYT lNpobnem
3AO0AYA 4 é YnpaeneHus PAH

33[{3'-[3 4 3akiarodaeTcs B MaKCUMH3aAllU CYMMApPHOI'O BBIITYCKA IIPpHU OI'PAHUYCHHUU Ha CYMMAPHBIC

n
Z y; (A;) > max
i—1 Ao
S (M) =V
[Tpumensss meTon MHOXHTENEH Jlarparka, mojgydaeM ycIOBHE ONTUMAIBHOCTH (A9 — MHOKUTEIH
Jlarpanxa):

3aTpaThl HA CTUMYJIMPOBAHUE:

Mo @ (M) @ (M) +Ai=1,i €N,
N3 KOTOPOTO CIACAYCT, YTO BCC CTABKH OINIATHI JOJIDKHbI 6BITB OJMHAKOBBI U YAOBJICTBOPATH YPABHCHUIO
Ao T =v/W.

Takum 00pa3om, MbI JIOKa3aJd CIACAYIONMIUN PE3yNbTaT: B OPraHU3AIMOHHBIX CHUCTEMAaxX CO CJ1abo
CBSI3aHHBIMHM areHTamu, umeromumMu GyHKIuu 3arpat tuna Ko66a-Jlyrinaca, yHupUIIMPOBaHHBIE CHC-
TEMbI CTUMYJIUPOBAHMS ONITUMAJILHBI HA MHOKECTBE MTPOMOPIIUMOHATBHBIX CHCTEM CTUMYJIUPOBAHUS.

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-60



MEXAHW3Mbl 3KOHOMUYECKOMW é UHcTUTYT Mpobnem
YnpaeneHna PAH

MOTUBALIUA

Ecnu B MexaHu3Max, pacCMaTpUBAE€MBbIX BBIIIE, CTUMYJIUPOBAHUE 3aKJIIOUYAIOCh B HEMOCPEICT-
BECHHOM BO3HATrPaXJCHUU areHTOB CO CTOPOHBI LIEHTPA, TO B HACTOSIIIEM pa3/eiie ONMUCAHbl MeXaHU3-
Mbl IKOHOMUYECKOU MOMmMueayuu, B KOTOPbIX LEHTP YIPABISAECT areHTaMu MyTEM YCTAHOBJIEHHS TEX
WJIM MHBIX HOPMATUBOB — CTaBOK Hajlora ¢ JI0X0/a, MPUObLIX U T..

PaccMmotpum crenyroryro Mojienb. I1ycTh B opraHu3aiimoHHON cucTemMe (Kopropanuu, pupme) mo-
MHMO OJHOIO IICHTPa MMEIOTCS N areHTOB, U M3BECTHHI 3aTpaThl Cj(Y;) I-ro areHra, 3aBUCSIINAE OT €ro

neiictus Yi € R (Hanpumep, oT 0ObeMa BhITyckaeMoii arentom npoaykuun), i € N={1,2, ..., n} -

MHOXECTBY areHToB. byneM cuutarh (yHKIMIO 3aTpaT HEMpPEpPhIBHOM, BO3pacTarollei, BBITYKION U
paBHOMW HYJIIO MPHU BBIOOPE areHTOM HyJeBOro jercTBus. LleneBas GpyHKIms I-ro areHTa MpeacTaBisieT
co0oii pazHocTh Mexay ero jpoxomaom Hi(Y;) u 3arpatamu C; (Vi):
fi (yi) = Hi (yi) — Ci(yi), i € N.
[Tycth pyHKIMH 3aTpaT areHTOB UMEIOT BU/I;
Ci (y.) =T (p(yi/ri), I € N,

rie ¢(-) — Bo3pacTarolas riajkas Beimykias Gyskmus, Takas, yto ¢(0) = 0.

O6o3raunM &(-) = ¢' () — byHKIHIO, 06paTHYIO IPOM3BOLHON GyHKIMH ¢ (-).

PaccMoTpuM nsiTh MEXaHU3MOB YKOHOMUYECKOM MOTHUBALIMK ar€HTOB, & UMEHHO:

1) MexaHW3M OTUMCIIEHUM (HajIora ¢ 10X0/1a);

2) LIEHTPaTU30BaAHHBI MEXaHU3M;

3) MexaHU3M C HOPMATUBOM PEHTAOCILHOCTH;

4) MexaHu3M Hajora Ha MPUObLIb;

5) MexaHHU3M y4acTHus B IPUOBLLIN.
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- UHcTUTyT Npobnem
MEXAHU3M OTHUCJIEHUA é Ynpaenenus PAH

Mexanu3m orunciaenuid. Ilycts 3amana BHyTpudupMmeHHas (TpaHcdhepTHas) IeHAa A €IUHMIIBI
OPOIYKIMH, MPOU3BOINMOIN arcHTaMHU, U LEHTP ucnoiab3yer nopmamue y € [0; 1] omuucnenuii ot po-
xoja areHToB. Torga goxox areHta Hj (Vi) = A Vi u 1ieneBast GyHKIUSA I-r0 areHTa ¢ y4eToM OTUHCICHHUM
nentpy umeet Bua: fi (i) = (L—y) A yi—Ci(vi), i € N.

Benuurna Y — HOpMAaTHB OTYHMCICHUN — MOYKET MHTEPIIPETHPOBATHCSA KaK CTaBKa HAJIOra Ha JTOXO/I
(BeIpYyuKY). Kaxaplil areHT BBIOEPET ACHCTBHE, MAKCUMU3UPYIOIICE €ro IeIeBYI0 (QYyHKIHIO:

yi()=ric(@-y) ) ieN.

LleneBas GhyHKIUS LIEHTPA, PaBHAsI CyMME OTYHCICHUI areHTOB, OyIeT MMETh BUI:

O =y AWE((L-1)A), e W=D 7.
ieN

3ajiaya MeHTpa, CTPEMSIIEToCcsS MaKCHMH3UPOBATh CBOIO IEICBYIO (PYHKITHIO, 3aKIIFOYACTCS B BBIOO-
p€ HOpMATUBA OTYUCIICHUN:

D(y) > max .
(Y) ve[0;1]

Ecim ¢yHkuum 3atpaT areHToB sBsoTca GyHKiusamu thna KoO6a-Jlyrimaca, To ecThb

1 1_ - o
Ci(yi) = — (y)“ (r)" % a>1,i e N, 1o pemienne 3Toii 331241 UMEET BHU;
o
*
vy(a)=1-1/aq,
*
TO €CTh ONTUMAILHOE 3HAYEHNE HOPMATHBA OTYMCIEHUH ¥ (0) BO3PACTAET C POCTOM IIOKAa3aTels CTele-
HH O,
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LIEHTPAINTM3OBAHHbLIA MEXAHU3M é WHCTUTYT lpobnem
YnpaeneHna PAH

HenTpanu3zoBanHblii MexaHu3M. CpaBHUM HaWJCHHBIE NOKA3aTEIW CO 3HAYEHHSIMH, COOTBETCT-
BYIOIITUMH JIPYTOH CXeMe PKOHOMHYECKOW MOTHBAIlMM arcHTOB, & MMCHHO IPEAIOJI0KHUM, YTO IICHTP
UCIIOJIB3YET YEHMPAIU308AHHYIO CXeMy — «3abupaeT» cede BeCh J0XOJ OT ACATCIBHOCTH arcHTOB, a
3aTeM KOMIICHCHPYET MM 3aTpaThl OT BHIOMPACMBIX UMH JCHCTBHUH Vi B CIydac BBITOJHEHHUS IIAHOBBIX
3aIaHUM Xj (KOMIIEHCATOpHAsA CUCTEMAa CTUMYJIUPOBAHMUS ).

B sTom ciyuae neneBas QyHKIus 1eHTpa paBHa: @ (X) = A le. — ch. (x,).

ieN ieN
Pemas 3amauy @ (X) — Eﬂ% , IGHTP HaXOJIUT ONTHMAJIbHbIC 3HaUeHUs IIaHoB: X = I E (L), 1 € N.

X; >

Ecnu arents! umeror @ynkimu 3arpat tuna Ko66a-/[yrnaca, To neHTpan30BaHHbI MEXaHU3M SKOHO-
MHUYECKON MOTHBAIMU (C TOYKHU 3PEHUSI OPraHU3alMOHHON CHUCTEMBI B II€JIOM) BBITOJHEE, YEM MEXAHU3M
OTUYMCJICHHU, TaK KaK 00ECIEYNBAET OOJIBIINI CyMMapHBIN BBIMTYCK MPOIYKIMU U OOJIbIIEE 3HAYEHUE CYyM-
MapHOM MOJIE3HOCTH BCEX AJIEMEHTOB CUCTEMBI.
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UHcTUTYT lNpobnem
YnpaeneHna PAH

MEXAHU3M HAJIOI'A HA MNMPUBbLIIJIb

MexaHu3M HaJIOTa Ha MPUObLIL. ECii B KauecTBe MPUOBLIN areHTa HHTEPIPETHPOBATH €T IIeIIe-
BYIO (DYHKIIMIO — Pa3HOCTh MKy JIOXOJIOM M 3aTpaTaMu, To MpH ctaBke Hasora B € [0; 1] Ha sty npu-
ObuTb HeneBas GyHkuus i-ro arenta npumet Bum: fig (Yi) = (1 —B) [A yi—cCi(yi)], | € N, a neneBas ¢pyHk-
s neHtpa: &g (y) =B [A Zyl. — ZCl.(yl.)].

ieN ieN

JleiicTBYsI, BEIOMpaeMbIe areHTaMy TIPU UCTIOJIB30BAaHUU HAJIOTA Ha MPHUOBLIb, COBMAIAIOT C JIEHCT-

BUSIMH, BEIOUPAECMBIMU UMU TIPU TIEHTPATTU30BAHHOU CXEME, CIIeI0OBATEIILHO:
Yig = Ti &(7»), i e N.

MexaHnU3M Hallora Ha MPUOBUTH MPUBOJNUT K TOW K€ CyMME MOJE3HOCTEH M K TOMY K€ 3Hade-
HUIO CYMMBI PaBHOBECHBIX JICHCTBUI arceHTOB, YTO W ICHTPAIM30BAHHBIA MEXaHH3M, HO B IEPBOM
ClIy4dae TOJIE3HOCTh IIEHTpa B 3 pa3 HUXKeE, 4eM BO BTOpoM. [[09TOMy MeXaHW3M Hajora Ha MPUOBLIb
MOET UHTEPIPETUPOBATHCSA KaK MEXaHU3M KOMIIPOMHUCCA, B KOTOPOM MOUYKA KOMIPOMUCCA BHYTPH
obnacmu KoMnpomucca OTPEAeNsieTCs CTaBKOW Hajlora Ha MpUOBLIb, 3aJalollel MpOoIopIuio, B
KOTOPOW NIETUTCS MPUOBUIH CHCTEMBI B IIEJIOM MEXIY LIEHTPOM W areHTaMu. Eciii areHThl MMEroT

¢dbynkuuu 3atpar tuna Ko66a-Jlyrinaca, To MexaHu3M Hajiora Ha npuObLIb:
1

— npu 3 =1/ @*! ¢ Touku 3peHus IEHTpa SKBUBAIICHTEH MEXaHNU3MY OTYHCIICHUH;

a

—npu B =1-1/ @®! ¢ TOYKH 3peHUs areHTOB YKBUBAJICHTCH MEXaHU3MY OTUHCIICHHIA;
1

—npu =1/ (1+ p)*! ¢ ToukH 3peHUS IEHTPA SKBUBAICHTCH MEXaHU3My C HOPMATHBOM PEHTA0CIb-
HOCTH;

a

—mpu B=1-p/(aa—1) (1+ p)*! ¢ TOYKHM 3peHUs areHTOB SKBUBAJICHTEH MEXaHU3MY C HOPMATHBOM
pEeHTa0IbHOCTH.
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MEXAHN3M C HOPMATUBOM é UHcTUTYT Mpobnem
YnpaeneHna PAH

PEHTABEJIbHOCTU

MexaHu3M ¢ HOPMATHBOM peHTal0eJbHOCTH. B ciydae ucnonb3oBaHus HOpMaTHUBa pEeHTAOEIb-
HocTH p > 0 neneBas PyHKIHUS LIEHTPA paBHa:
@P (X) =A in - (1 i p)zci(xi) '
ieN ieN
Pemas 3agauy @, (X) - max , HEeHTp HAXOJUT ONTHUMAaIbHbIE 3HAYEHHS [JIAaHOB:

{x;=0}
Xip =i E(A/(1+p)),ieN.

NHTepecHO, YTO MAaKCUMyM CYMMBbI II€JIEBBIX (DYHKIIMH yYaCTHUKOB OPTraHU3allMOHHOW CHUCTEMBbI
(IeHTpa ¥ areHTOB) — JOCTUTaeTCs NMPH HYJIEBOM HOPMAaTHBE PEHTA0EIbHOCTH, TO €CTh B YCIOBHSIX
MOJIHOM LIEHTpaau3anuu!

Ecnu arentsl umeroT GpyHkuuu 3arpar tuna Kob66a-/[yriaca, To MexaHu3M ¢ HOpMAaTUBOM pEHTa-
O€JIBHOCTH P = oL — 1 S5KBUBAJICHTEH MEXaHNU3MY OTUHUCIICHUH.
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MEXAHUNU3M YHACTUA B NPUBDLIJIN é WHCTUTYT lpobnem
YnpaeneHna PAH

MexaHu3m ydyacTusi B IpuObLIM. PaccCMOTpUM MEXaHU3M y4acTHUsi B MPUOBLIN, B paMKaxX KOTOPO-
rO IEHTp moiy4yaeT npuobuts H(Y) OT NesATEIBPHOCTH areHTOB, a 3aTeM BBIIIJIAYMBACT KaKIOMY arcHTY
(pUKCUPOBAHHYIO (M OJIMHAKOBYIO JJIsi BCEX areHTOB, TO €CTh MEXAHU3M SIBJISICTCS YHU(PUIIUPOBAHHBIM )
nomo V¥ e [0; 1] atoii mpubbutn. LleneBas GhyHKIMSA i-TO areHTa MPUMET BU;

fiw (y) = ¥ H(y) —ci(yi). 1 e N,
a ueneBast PyHKIMA LEHTpa:
Dy (y) = (1-n¥) H(y).
JleficTBUSI, BHIOMpaEeMbl€ areHTaMH IIPU MEXAHW3ME Y4acTHUsl B MPUOBLINA, PABHBI:

Yiv = rig(k‘}’), i e N.
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UHcTUTYT lNpobnem
YnpaeneHna PAH

CPABHUTENbHbIN AHANU3

CpaBHuTe/IbHBIH aHaau3. Takum 00pa3oM, pacCMOTPEHBI MATh MEXAaHU3MOB AKOHOMUYECKON MoTuBanuu. C
TOYKH 3PEHUSI CyMMBbI MOJIE3HOCTEN BCEX YUYACTHUKOB CUCTEMBI U CYMMBbI IEUCTBUI areHTOB MaKCUMaIbHOU 3 dek-
TUBHOCTBIO 00JIa/Ial0T IIEHTPATU30BAHHBIA MEXaHW3M M MEXaHU3M Hajora Ha mpuObUTh (C JIF0OOM cTaBkoif). Hc-
MOJIb30BAaHUE MEXaHW3Ma OTUYMCICHUW WM MEXaHM3Ma C HOPMATHBOM PEHTA0EIbHOCTH MPUBOJUT K MEHBIICH
s dextuBHOCTU. [IpH MCHONB30BaHUM MEXaHU3Ma OTYMCICHHM, MEXaHW3Ma C HOPMATHUBOM PEHTAOEIbHOCTU WU
MeXaHH3Ma Hajlora Ha MPUObLIb B 3aBUCUMOCTU OT MAapaMeTpPOB (COOTBETCTBEHHO — HOPMATHUBAa OTYUCIICHUH, HOP-
MaTHBa PEHTA0EIBHOCTH M CTaBKM HAJOra Ha MPUOBLIb) MOJE3HOCTH LIEHTPA U areHTOB MEPEpacIpeestoTCs Mo-
pa3HOMY IO CPABHEHUIO C IIEHTPATM30BAHHBIM MEXaHU3MOM.

Hcnonp30BaHue MONMYYEHHBIX PE3YJHTATOB MO3BOJSET B KaXJOM KOHKPETHOM Clydae IMOJIydyaTh OIEHKU
napamMeTpoB, MPU KOTOPHIX Pa3IMYHBIE MEXaHU3Mbl IKBUBAJCHTHBI. Tak, Hanmpumep, Ipu KBaapaTUUYHBIX QYHK-
UsX 3aTpat (o = 2) ONTUMAIBHO CIEAYIONIee 3HAaYeHHWE HOPMAaTHUBAa OTYUCICHHH (CTaBKM HAJora C J0XO0Ja):
vy =0,5. IIpu p = 1 MexaHu3M ¢ HOPMATUBOM PEHTAGEIBHOCTH MOTHOCTHIO SKBHBATICHTEH MEXaHU3MY OTHHC-
nenwuit, a npu B = 0,5 MexXaHHU3M HaJOra Ha NPUOLIH SKBUBATICHTECH UM O00OMM C TOUKH 3PCHMS LIEHTpA, a MPH
B" = 0,75 — ¢ TOUKH 3pEHHUS ATCHTOB:

IlapameTpbl MEXaHM3MOB JKOHOMHUYECKOH MOTHBALIMHU MPHU KBAIPATHYHBIX 3aTPATAX aT€HTOB

ITapamerpsl
MexaHu3M @lW YW >IW Zfi/w
icN

Hauor ¢ goxona A2l 4 A2 318 A2 18
L{eHTpanr3oBaHHbII 2212 A A2 [2 0
Hopmatus pentabensoctn | A2/ (2(1+p)) | A/ (1+p) | A2(1+2p)/ (2 (1+p)?) | A°p /(2 (1+p)?)
Hanor Ha npuObLIb BAZ /2 A A2 )2 (1—PB)A/2
Yuacrue B Ipu6bUIH 2%/ (4 n) A/ (2n) A2(2n-1)/(4n® | A3(n-1)/(4n°)

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-67



UHcTUTYT lNpobnem

MEXAHU3M CTUMYITUPOBAHUA
é Ynpaenenuuna PAH

B OPTAHU3ALUMUOHHBIX CUCTEMAX
C PACINPEAENEHHbLIM KOHTPOIJIEM

Briciiee pykoBoaCTBO

I
I
I
[TpoekTsl | DyHKIMOHAJbHAS | CTPY KTy pa

I
I

I Nmxenepnoe PyxoBoacTso

I y IpaBJIC HHAE HHUOKP

Menemxep _I
MPOEKTa i
L Il I
I
|

Cotpy nHUKHU —H I Cotpy nHUKHU —H
| |
| |

lIpumep mampuunoii cmpykmypuvl ynpasienus

OC cocrout u3 oxHOro areHra u K rieHTpoB. CTpaTerneil areHra siBsieTcsl BRIOOP JCHCTBUA Y € A,
qT0 TpeOyeT oT Hero 3atpar C(Y). Kaxaplit ieHTp moaydaeT OT AesATSIBPHOCTH areHTa JI0XO0/, OIUChIBac-
MmbIil pyukiueid Hi(y), u BeliaunBaeT arenty ctumynupoBanue oi(y), 1 € K={1, 2, ..., K} — muoxect-
BY IIEHTPOB. Takum 00pa3zoM, 1iesieBast pyHKIHSI i-T0 IIEHTPa KMEET BH/T
(1) @(ai(), y) = Hily) — ai(y), 1 € K,
a 1esieBast QyHKIMS areHTa:
2) f{a()} y) = 2 o:(») —cy)-

ieK
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NOPSANOK ®YHKLIMOHUPOBAHMS 4 :',:;;";H;Hﬁﬂ"f:ﬁ”

IMopsinoxk (PYHKIHMOHUPOBAHMS CICIYIOLINN: HEHTPbl OJHOBPEMEHHO M HE3aBHCUMO BBIOMPAIOT
(G YHKIIMU CTUMYJIUPOBAHUS U COOOIIAIOT UX areHTy, KOTOPBI 3aTeM BEIOMPAET CBOE JCHCTBUE.

Paccmotpum MHOXkecTBO [lapeTo-3dpdekTuBHBIX paBHOBecuid Hailia Urpel HEHTPOB, B KOTOPBIX UX
CTpaTEeruu UMEKOT BUJ
A, Yy=X
0, y#X

CopeprkarenbHO, LIEHTPhI JOTOBAPUBAIOTCS O TOM, YTO OYIYT MOOYXKIaTh areHTa BHIOMpPATh JEHUCT-
BUE€ X € A — nran — U OCYIIECTBIATh COBMECTHOE CTUMYJHUpOBaHUE. Takol pexuM B3auMOACHCTBUS
LIEHTPOB HA3BbIBACTCS PEXKUMOM COTPYIHUYECTBA.

N3 ycnosuil ontuMansHOCTH 1O [TapeTro cieayer, 4uto cyMma BO3HarpaKJI€HUM, MoJIy4aeMbIX arcH-
TOM OT IIEHTPOB B CJIy4yae BBINOJHEHUS IJIaHa, paBHA ero 3arparaM (0000IIeHne MpUHIKIIa KOMIIEHCa-

JR%0%1 BanaT Ha CUCTCMBI C paCHpeI[eHCHHBIM KOHTpOJ'IeM), TO €CThb. 27\‘! = C(X)
ieK

ai(X, y) = I e K.

YciaoBue BBITOJHOCTH COTPYAHMYECTBA ISl KOKIOTO U3 IIEHTPOB MOKHO CPOPMYIMPOBATH ClIe-
IYIOIIAM 00pa3oM: B PEXUME COTPYAHHYECTBA KaXKABIM IEHTP JOJDKEH IMOJIYyYUTh IOJIE3HOCTh HE
MEHBIITYIO0, YeM OH MOT Obl TTOJIYyYHUTh, OCYIIECTBIISISE CTUMYJIMPOBAHUE areHTa B OJMHOYKY (KOMITCHCH-
pys MOCACTHEMY 3aTpaThl IO BEIOOPY HaM00Iee BRITOAHOIO IS JAHHOTO IIEHTPa JCHCTBHSA).
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UHcTUTYT lNpobnem
YnpaeneHna PAH

PEXWUM COTPYOHUYECTBA

ITone3HoCTH I-TO LOCHTpPA OT «CaMOCTOATCIIbHOI'O» BBaHMOI[CﬁCTBHH C arcHTOM paBHa
Wi = max [Hi(y) —c(y)], I € K.
ye

O6o3HaunM A = (A1, A2, ..., A), S={xeA | Fh e SR'j: Hi(x) — Ai =W, 1 €K, in =c(X)} -
ieK
MHOYECTBO TaKUX JCHCTBUN areHTa, Ui pean3aliii KOTOPhIX COTPYAHUYECTBO BBITOTHO IS IIEHTPOB.
MHOXeCTBO TIap X € S ¥ COOTBETCTBYIOIIMX BEKTOPOB A HAa3BIBACTCS 00.1ACMbIO KOMAPOMUCCA:
_ k - _
A={xeAxr e R, [HX-Li=2W,ieK DX =cKx)}
ieK
Pe:kuM cOTpyIHHYECTBA TI0 ONPEACICHUIO MMEET MECTO, €ClIi 001acTh KOMIIPOMHCCA HE MyCTa:
A # . B pexxume cOTpyIHUYECTBA areHT MOTyYaeT HYJICBYIO MOJIE3HOCTb.
O603naunm Wy = max [ZHi(y) —c(y)]. Jlerko mokasark, 94TO 00JACTh KOMIIPOMHKCCA HE ITyCTa
yEd L
TOra M TOJbKO Toraa, korga: Wo> > W, . ComepikaTenbHO, IEHCTBYS COBMECTHO, IEHTPBI MOTYT MOIY-
ieK
9UTh GONBLIYID CYMMapHYIO IOJNE3HOCTh, YeM ACHCTBYs B OAWHOYKY. PasHocte Wo— D W, moxer
ieK
MHTEPIPETUPOBATHCS KaK MEpa COTJIaCOBAHHOCTH WHTEPECOB IEHTPOB U XaPAKTEPUCTHKA IMEPKEHT-
Hoctu OC.

Ecimm ycnosue (9) He BbIMOAHEHO B A = &, TO UMEET MECTO PeKUM KOHKYPEHIMH IeHTPOB, Xa-
paKTEepU3yeMblid TaK Ha3bIBAEMbIM AYKIIMOHHBIM PEIICHUEM. YTIOPSAI0UYUM (TIEpEHYyMEpPyeEM) LIEHTPOB B
nopsiake yobiBanus Beauuud {Wi}: Wp > W, > ... > W,. IloGeautenem OyaeT NepBbIid 1EHTP, KOTOPHIM
MPEVIOKAT areHTy, MMOMUMO KOMIICHCAIIMU 3aTpaT, MOJIe3HOCTh, Ha CKOJIb YTOJHO MaTyl BEIUYHHY
npesbimaronyo Wo.
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UHcTUTYT lNpobnem

MEXAHU3Mbl CTUMYITIUPOBAHUA B YCJITOBUAX é
YnpaeneHna PAH

BHELUHEW HEOMPEOENEHHOCTU
(AUNCKPETHAA MOLEIJb)

Teopus koHmpaxmoes — pa3Jiesl TEOPUHU YIPaBICHUS COLUATIBHO-9KOHOMUYECKUMU CUCTEMaMHU, U3Y-
YAFOIIMKA TEOPETUKO-UIPOBBIC MOJICIIM B3aUMOICHCTBHSI YIIPABJISIOIIEro oprana — mentpa (principal) — u
yIpaBIIsIEMOro cyoObekTa — areHTa (agent), QyHKIIMOHUPYIOIIUX B YCJIOBHUSX BHEIIHEH BEPOSTHOCTHOMN
HEONPEIETICHHOCTH.

VY4eT HeonpenenIeHHOCTH B MOJIETISIX TEOPUH KOHTPAKTOB MPOU3BOJAUTCS CIEAYIONIUM 00pa3oM: pe-
3yIbmam 0esimenlbHOCmy are’Ta Z € Ag sIBISIETCS CIydyalHOW BEJIMYMHOM, peanu3alus KOTOPOil 3aBUCUT
KakK OT JIeWCTBUM areHTa Y € A, Tak U OT BHEIIIHETO0 HEONPEACIICHHOTO TapaMeTpa — COCHOSHUSL RPUPO-
ovl O € Q. CocTosiHUE MPUPOJIBI OTPAXKAET BHEIIHHUE YCIOBHUS JIEATEIbHOCTU areHTa, B CHIIY KOTOPBIX
pE3yNbTaT ACSITSIBHOCTH MOXET OTINYATHCS OT JICUCTBUS.

NudopMUpPOBaHHOCTh YYACTHHUKOB CIEAYIONIasi: HA MOMEHT MPUHSATHS PEIICHUN YYaCTHUKU
3HAIOT pacrpeesieHue BEPOSTHOCTEH cocTostHusI puposl P(0), wim yclioBHOE pactpesiesieHUue pe3yib-
TaTa JeareabHOoCTH P(Z,Y). JIeHCTBUS areHTa HEe HAOIIOAAIOTCS IIEHTPOM, KOTOPOMY CTaHOBHTCS H3-
BECTHBIM JIMIIb PE3YJIbTaT NEATEIbHOCTU. AT€HT MOXKET JIMOO 3HaTh COCTOSIHUE MPUPOJBI HA MOMEHT
BBIOOpA CBOETO JIEUCTBUS (Clydyail aCUMMETPUYHOU HMH(POPMUPOBAHHOCTH), JIMOO 3HATH TOJBKO €0
pacnpeneneHue.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

5. SAOAYA CTUMYJIIUPOBAHUA B
YCNOBUAX BEPOATHOCTHOW
HEOMPEOEJIEHHOCTU
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UHcTUTYT lNpobnem
KOHTPAKTDI é Ynpaenenus PAH

Ctparerueii leHTpa ABISETCS BBIOOP PyHKIMU Of-) OT pe3yabTaTa JesTeIbHOCTH areHTa, KOTopas B
3aBUCUMOCTH OT COAEPKATEIbHBIX TPAKTOBOK MOJIENIM MOYET MHTEPIPETUPOBATHCS KaK (DYHKIUS CTHU-
MYJIUPOBaHUs (TPYAOBbIE KOHTPAKTHI), BEJIMYWHA CTPAXOBOTO BO3MEUIEHUS (CTPaXOBbIE KOHTPAKTHI),
BEJIMYMHA 3aJI0JDKEHHOCTH WM BBIILIAT (AOJTOBbIE KOHTPAKTHI) U T.A. CTpareruen areHra sBJIETCS
BBIOOp JCHCTBHS MPU U3BECTHOM CTpaTteruu ueHtpa. Ilog xommpaxmom NOHMMAETCS COBOKYIHOCTb
CTpaTerui IIEHTpa U areHTa (pa3inyaroT Kak SBHBIC, TO €CTh 3a()UKCUPOBAHHBIE C IOPUIUYECKON TOUKU
3peHust (OOJIBIIMHCTBO CTPAXOBBIX MU JIONTOBBIX KOHTPAKTOB SIBJSIFOTCS SIBHBIMH), TaK W HESBHBIC, TO
€CTh HE 3aKiouyaeMble (POPMATbHO WM MOAPAa3yMEBAeMble KOHTPAKTHI (B PsA€ CIy4aeB TAKOBBIMU
SBJISIFOTCS] TPYJIOBBIE KOHTPAKTHI), KOHTPAKTHI.

Tak xak pe3ysbTar AesITEIbHOCTH areHTa, 3Ha4eHUe KOTOPOTO ONPEAEIISIET MTOJIE3HOCTH YYaCTHUKOB
OC, 3aBUCHT OT HEONPEACIICHHBIX MapamMeTpoB, TO OyleM CUMTATh, YTO MPHU NPUHATHHU PELICHUI OHU
YCPEAHSIOT CBOM IMOJE3HOCTH MO U3BECTHOMY PACHPEACIICHUIO BEPOSITHOCTEN M BHIOMPAIOT CTPATETHUH,
MaKCUMU3UPYIOLINE COOTBETCTBYIOIIYIO 0XKUAAEMYIO I10JIE3HOCTb.

OnTUMalbHBIM SIBISIETCSI KOHTPAKT, KOTOPbIA Han0oJiee BHITOJICH ISl [IEHTpa (MAKCUMHU3HUPYET €0
1eIeBY0 (DYHKIMIO), IPU YCIOBHM, YTO areHTy B3aMMOJIEHCTBHE C IEHTPOM Takke BhIroaHO. Ilocien-
HEE 03HAYAET, UTO C TOYKHU 3PECHUS areHTa, OJHOBPEMEHHO JOJKHbBI BBIIOIHATHCS J1BA YCIOBHUS — YCIIO-
BHUE YYaCTHUS U YCIIOBUE UHINBUAYAIBHOW PAlMOHAIBHOCTH.
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

ITpumep. I1ycth y arenta uMerOTCs JBa AOMYCTUMBIX aciicTBusa: A = {y1; Y»}, 1 BO3MOXHBI JiBa pe-

p l-p
l-p p
B OOJIBIITMHCTBE CITy4YaeB (Tak Kak P > '42) «CoBMmajaaeT» ¢ COOTBETCTBYIOIIUM JICHCTBUEM.

O0o03HauMM 3aTpaThl areHTa Mo BBIOOPY MEPBOTO U BTOPOrO JACHCTBUSA C; U C; COOTBETCTBEHHO,
C2 = C1; OKUJAEMBIN TOXO/I IIEHTPa OT BBIOOpa IEPBOIO M BTOpOro aeiictBus — Hy 1 Hy cooTBETCTBEHHO;
CTUMYJIMPOBAHME areHTa 3a MEPBBIM M BTOPOW pe3yibTaT ACSATEIBHOCTH — 01 U Oz COOTBETCTBEHHO;
1eJIeBYI0 (PYHKIIUIO IIEHTPA, MPECTABIISIIONIYI0 COO0H pa3HOCTh MEXKIY JTOXOJ0M M CTUMYJIUPOBAHUEM
— @, ueneByr0 (PyHKIHIO areHTa, MPEACTABIAIONIYI0 COO0N Pa3HOCTh MEXAY CTUMYJIMPOBAaHUEM M 3a-
tparamu — f.

3ajayva MeHTpa 3aKI04YaeTCsl B HA3HAYCHUN CUCTEMBI CTUMYJIMPOBAHUSI, KOTOpasi MAKCUMHU3UPOBaJIa
OBl OKMJaeMO€e 3HaUeHue ero meneBor GyHkuuu E@ mpu ycioBum, 4to BHIOMpPAEMOE areHTOM JECUCT-
BHE MaKCUMHU3UPYET OXkuaaeMoe 3HaueHue Ef ero coOcTBeHHO# 11e11eBOM PYHKITUN.

JlonmyCcTuM, 4TO areHT Heumpanex K pucky (TO €CThb €r0 (QYHKYUs Noae3HOCMU, OTpaKarolas OTHO-
IIEHUE K PUCKY, JIMHEHHA), 1 PACCMOTPUM KaKyl0 CUCTEMY CTUMYJIMPOBAHUS LIEHTP JOJKEH HCIOJb30-
BaTh, YTOOBI MOOYAUTH areHTa BbIOpaTh JAEHUCTBUE Y1. B mpenmnosoxkeHun paBeHCTBA HYIIO PE3EPBHOM
MOJIE3HOCTH 3ajJladya IMOWCKA MUHUMAIBHOW CHCTEMBI CTUMYJIMPOBAHUSA, PECAIM3YIOUIEH IEUCTBHUE Y1,
MMeEET BU/JI (IEPBOE OTPAHUUYCHUE SIBIISIETCS OIPAHUYCHUEM COTJIACOBAHHOCTU CTUM YJIUPOBAHUS, BTOPOE
— OTpaHMYCHUEM UHANBUIYATHHON PallMOHAIBHOCTH areHTa):

(1)por+(1-p)o > min

0,20,0,20

Qpoan+t(1-p)oz-cizpo+(1-p)a—cC
B)por+(1-p)or—c120.

synbrata: Ag = {21; 2}, P = , 7 < p < 1. ComepkatelbHO, pe3yIbTaT ACATCIHPHOCTH arcHTa
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PEANMU3ALNA LEHTPOM OENCTBUA y1 é UHcTUTYT MNMpobnem
NMPU HEUTPAJIbHOM K PUCKY ATEHTE Ynpaenenuuna PAH

3agaua (1)-(3) sBaseTcs 3agadyeii JMHEHHOTO IIPOrpaMMHUPOBAHUS.
A O2

A,
c1/(1-p)

(C2 - ¢1)/(2p-1)

Peanuzayus yenmpom oeticmsus Y1 npu HeumpaibHOM K pUCK) a2eHme
MHOX€eCTBO 3HAYEHHI CTUMYJUPOBAHUS, YIOBJICTBOPSAIONIUX YCIOBUAM (2) U (3), 3alITPUXOBAHO
Ha Omuoka! UCTOYHUK CCHIJIKM He Hal/IeH., €ro MoJIMHOKECTBO, HA KOTOPOM JIOCTUTACTCS MUHUMYM
BeIpakeHus (1), BbIACIEHO KXKUpHOW JUHUEH (MUHHUS ypoBHS (GyHKIUHU (1), OTMEUEeHHas Ha PUCYHKE
MYHKTUPHOM JTUHHUEH, UMEET TOT K€ HAKJIOH, UTO U OTpe30K A1B1, HampaBieHne BO3pacTaHUs OTMEYECHO
CTPEJIKOM ).
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

PEANTU3ALNA LEHTPOM OENCTBUA y2

NMPU HEUTPANIbHOM K PUCKY ArEHTE

I[J-Iﬂ OHpe,Z[eJIeHHOCTI/I B KAQUECTBC pemeHI/IH (B paMKaX THUITOTEC3bI 6HarO)KeﬂaTeﬂBHOCTI/I) BBI6epeM
n3 otpeska C1B; Touky C1, XapakTepu3yeMyro CleIyIOIMMU 3HAaYCHUAMH:
oo=[pci—(1-p)c]/2p-1),2=[pca-(1-p)ci]/(2p—-1)

JIerko IpoBEPUTH, YTO OKUAAEMEIE 3aTPaThl LIEHTPa Ha cruMmyiauposanue Eo(y;) mo peamusanuu

JCHCTBUSA Y1 paBHBI C1, TO ecTh Eo(y1) = c1.
[IpenmnonaokumM Tenepb, YTO LEHTP XOUET Pealn30BaTh AeHCTBHE Y. Pelnas 3agady, aHATOTHUHYIO

(1)-(3), monryuaem (cMm. Touky C, Ha pHCYHKE):
oa=[pc-(1-p)c]/(2p-1), x=[pca—(1-p)ci]/(2p-1) Ealyz) = ca
Ha BTOpOM 11are 1ieHTp BHIOUpAET,
- KaKO€ U3 JOIMYCTUMBIX JECUCTBUAMN
€My BBITOJIHEE PEANIN30BaTh, TO
€CTh KaKO€ JIEMCTBUE MAKCUMU3U-
PYET pa3HOCTh MEXAY JI0XOJA0M U
O’KHMJIA€MBIMU 3aTpaTaMHU LIEHTPa
Ha CTUMYJIMPOBAHUE IO €ro pea-
mu3anuu. TakuM 00pa3om, 0xKu-
o Ja€MO€ 3HAYEHHUE 11eI€BOM (PYHK-
> [U{ LIEHTPa IPU 3aKIOYCHUN
0 c2/(1-p) ONTUMAJIBHOTO KOHTPAKTA PABHO
@* = MmaX {Hl —Cq1, Hy — Cz}.

A
A,

Cz/p

(2 - c1)/(2p-1)

Peanuszanus neHTpOM AEMCTBUS Y2 IPU HEUTPAIBHOM K PUCKY areHTe
24-76
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BHELLUHEN HEONPEOENEHHOCTHU WHcTutyT MNpobnem

MEXAHU3Mbl CTUMYNUPOBAHUSA B YCITIOBUSAX é
(HEMPEPbLIBHASI MOOEND) YnpaeneHua PAH

3akon Ilapero u pacnpenesenne Ilapero. 3BecTen Tak Ha3piBaeMbIil 3akoH [lapeTo (mHOTAA €ro
Ha3bIBatOT «3akoH 80 / 20», Ha *KaproHe — «ITUBHOM 3aKOH», B COOTBETCTBHH ¢ KOTOpbIM 20 % Jromei
BeITIUBaOT 80 % MuBa), OTpakaroIuii HEPABHOMEPHOCTh pacIpe/eieHUus] XapaKTEePUCTUK dIKOHOMUYE-
CKHMX M COIIMAJIbHBIX SIBIICHUI U TIPOIECCOB:

- 20 % nacenenus BuazaeroT 80 % kanutanoB (mepBoHavdalibHas popMyinpoBka camoro B. ITapeTo);

- 80 % cToumocTH 3amacoB Ha ckiane coctapisgeT 20 % HOMEHKIATyphl 3TUX 3alacoB;

- 80 % npuObLIM OT npoaax npuHocsT 20 % nokynaresneu;

- 20 % ycunuii npuHocsT 80 % pe3yinbTara;

- 80 % npob6aem obycnoBieHsl 20 % npudnH;

- 32 20 % pabouero BpeMeHU PaOOTHUKH BHITTOIHSIOT 80 % pabOoTHI;

- 80 % paboTs! BeIMoOHSIOT 20 % paOOTHUKOB | T.]I.

«@opmanusauuer» 3akoHa Ilapero sBusercsa pacnpeneaenue Ilapero ciydyaliHON BEIUYUHBI
Z >y > 0, xapaktepuzyemMoe AByMs mapameTpaMy — MUHUMaJIbHO BO3MOXXHBIM 3HAaY€HUEM Y U TOKa3a-
TeneM creneHu o > 0:

(1)p(a,y,z):3(1j .
y\ z

[TnotHOCTH pacnpeneneHus (1) cooTBETCTBYET MHTErpasibHasl (DYHKIIUS pacipeiesiCHUs

2) F(a, Y, 7) = 1—(3“.
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UHcTUTYT lNpobnem
PACINPELOEJIEHUE MAPETO é Ynpaenexus PAH

Pacnipenenenue Ilapero oOnamaeT CBOMCTBOM camomojo0usi: pacrpeleieHue 3HauYeHUW, MpeBbI-
0
IAIINUX BEJIUYNHY Z° =Y, TaKXKe sABiseTcs pacnpenenenueM [lapero:

B)V2>y pla, 2% 2) = plo, y, 2) | (1 - Fa, y, 2%) = %(é] .

Hns pacnipenenenus [lapeto CymecTBYIOT TOJbKO MOMEHTHI, HOPSJKA, MEHBIIETO, YEM CTEIEHb OL.
Hanpumep, maremaTuueckoe OXXUAaHWE CIy4alHOW BEIWMYHUHBI Z C pacnpejeneHueMm (1) cymiecTByet
npu o > 1 u paBHO

a
HEz= ——y.
(4) o

[TpuBenem QopmaiibHyi0 HHTEepHperaiuio «3akona 80 /20». IIpeamnoaoxum, 4To Z — XapaKTepH-
cTuKa 3(PEKTUBHOCTH areHTa, a pacCMaTPUBAEMOE PACIPEACIICHUE ONPEACIIIeT KOJIUYECTBO areHTOB C
1

~

pasHoil sddexTuBHOCTBIO. Ompenenmum Z  Takoe, uro Prob{z< Z }=08: 7 = (0.2)*z,. [anee
+o0 a-1

—
onpenenuM CyMMapHYIO 3(PGEeKTUBHOCTD «IJIUTHDY: IZP(ZO,a)dZ =(0.2) —120, KOTOpas J0JIKHA
7

o-1

— a o
cocTaBiATh 80 % oT adexTuBHOCTH Beero koimekrusa E z: (0.2) * ——2,=0.8 —— 2.
a —

HonyqaeM, 4TO IIOKAa3aTcJ]ib CTCIICHU ¢, IIPU KOTOPOM pPACIPCACIICHUC HapeTo OITMCBHIBACT 3aKOH
[Tapero, momxeH ObITh paBeH 1.161. AHamOrHYHBIM 00pPa30M MOXKHO OTMpeAenuTh, uTo npu o =2 20 %
KoJUIeKTHBA OynyT o0nanats 45 % o0mieit >p(PEeKTUBHOCTH U T.]I.
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NMNOCTAHOBKA 3A0AYNA UHcTUTYT Mpobnem
CTUMYIIMPOBAHUA YnpaeneHus PAH

IlocTanoBKa 3aa4u CTUMYJIUPOBaHUA. PaccMoTpuM 3a1ady CTUMYJIMPOBaHKS, B KOTOPOU MpPH-
CYTCTBYET BHEIIHSS BEPOSATHOCTHAs HEOIPEACIEHHOCTh — PE3YJIbTaT AEATEIbHOCTH areHTa Z SIBISETCS
CIIy4YallHOW BEJIMYMHOM, paCIpeIeJICHNE KOTOPOM 3aBUCHT OT €ro IEUCTBHUS Y.

bynem cuutath, 4TO areHT BbiOupaeT nerictBue Y >0, KOTOpoe MOJ BIMSHHEM BHEIIHEH CPEIlbI
OPUBOAMUT K peanu3auuu pesyibrata AesrenbHocTd Z =0. IlycTh 3amaHa MIIOTHOCTH pacHpeneieHust
BEPOSTHOCTH P(Z, Y) — BEPOSITHOCTh peaM3alliy Pe3yJbTaTa JEATSIBHOCTH Z MPHU BBIOOpE areHTOM
JIEUCTBUS Y.

[Ipenmonoxum, 4ToO Ha MOMEHT NPUHATHUS PEIICHUN YYaCTHUKH (LIEHTP U areHT) He 3HAIOT Pe3yJib-
TaTa JesSTeNbHOCTH, @ UMEIOT JIMIIb HH()OPMAIUIO 0 pacupeaeneHuu P(Z, Y) | HCIOIB3YIOT 0KUIAEMYIO
MOJIE3HOCTh NIl YCTPAHEHUsI HEONPEACIICHHOCTH, T.€. LEJEBbIMU (DYHKIMSIMU YYaCTHUKOB SIBJISIFOTCS
MaTEMaTUYECKUE OKUJIAHMUSI COOTBETCTBYIOIIMX (PYHKIUN MOJIE3HOCTU: (PYHKIIMH IOJE3HOCTH ILIEHTpa
o (z,y) = H(y) — 6 (2) u pyuxmun monesnoctu arenta f (z,y) =u(o (2)) —c(y), roe u() — QpyHKIHs
moyie3HocTH, o (Z) — pyHkuus crumyaupoBanus, H(y) — dyHkuus moxoma mentpa, C(y) — QyHKIms
3aTpaT areHTa, OTHOCUTEIHLHO KOTOPOU MPEINOI0KUM, YTO OHA SIBJISIETCS TJIAJKOM, BBIMYKJIOW, HEYObI-
BaroIe (hyHKIIMEH ¢ HYJIEBOW MPOM3BOIHON MPH HYJIEBOM JICHCTBUH arcHTA.

[Topsinok (pyHKIMOHUPOBAHUS U MHOOPMUPOBAHHOCTh yyacTHHMKOB OC crienyromue: LEHTp co00-
I[AET areHTy CUCTEMY CTUMYJIMPOBAHUs O (Z), T.€. 3aBUCUMOCTH BO3HATPAKIEHHS areHTa OT pe3yJIbTrara
€ro JIeATeIbHOCTH, IIOCJIE YEro areHT BhIOUpaEeT CBOE JielicTBUE, HeHa0moaaemoe s nenrpa. [Ipunuu-
NUAIBHO BaYKHO, YTO B pacCMaTpUMBAaEMOIl MOJIETN HU LIEHTP, HU areHT Ha MOMEHT BbIOOpa CBOMX CTpa-
TEruil He 3HAIOT OyAYIIETro 3HAUEHUS Pe3ybTaTa ACSITEIIbHOCTH.

Arenr BoIOepeT aeiicTBue u3 MHOXecTBa P( o () AelcTBHi, JOCTABISIONIMX MAKCHMYM MaTeMaTH-
YECKOMY OXKHUIAHUIO €ro (PYHKIUHU MOJIE3HOCTH, T.€.:

P(o () = Arg max [[u(G(@)p(z, y)dz —c(y)].

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-79



UHcTUTYT lNpobnem
YnpaeneHna PAH

NMAPETO-ATEHT U NIMHENHASA ©YHKLUA
CTUMYJIMPOBAHUA

3AO0AYA CTUMYJIIMPOBAHUA, é

[TycThb BBIMIOJIHEHA TUIOTE3a 0JIar0KenaTeIbHOCTH (MPY MPOYUX PaBHBIX areHT BHIOMpaeT Hanbosee
BBITOHBIC JJIs LIEHTpa JeHCcTBUs). Torna 3agaya cTUMYJIMPOBAHUSA 3aKITIOYACTCS B BBIOOPE CHUCTEMBI
CTUMYJIUPOBaHUS O (), MaKCUMH3HMPYIOIIEH 3((PEKTUBHOCTh CTHMYJIMPOBAHUS — MATEMaTHYECKOEe
OKHJlaHue PYHKIMHU MOJIE3HOCTH IIEHTpa Ha MHOXeCTBe (6):

max [H(y) - [5(2)p(z, y)dz] — max.
yeP(a () a()

IlapeTo-areHT — areHT, pacmpeaesieHue pe3yabTaToB NEsTeNIbHOCTH KOTOPOTO OMHCHIBAECTCS pac-

npenenenuemM [lapeto (neficTBuE — MUHUMAIBHO BO3MOKHOE 3HAUEHHUE PE3YIbTaTa).

JIuneiinas cucrema crumyJupoBanus. GukcupyeM miad X = 0. OnTuManbHON JIMHEWMHOW CHUCTe-
MO CTUMYJIMPOBAHHMSI, PEATU3YIOIIEH TUIaH X, SBIISCTCS CICAYIONIast:
oL(X, y) = ¢'(x) (y —x) + c(x).
HaiizieM JIMHERHYIO CHCTEMY CTUMYJIMPOBaHus o (X,Z) =az+ b, riae a u b — KoHCTaHTHI, TaKylo,
uro Eo (X, Z) = 6i(X, Y). JIErKO BBIYMCIINTH, YTO KOHCTAHTHI @ M D JOJDKHBI OBITH CIIEXYIOILIMMHU:

oa-1 _, 5 o
a= == c’(x), b=c(x) — c’(x) x. Utak, mosyqaem, 4TO JIMHCHHAS CHCTEMa CTUMYJHUPOBAHUS
o

Gux,2)= 271 c'(x) z + c(x) - c’(X) x
(0
peanu3yeT 1aH X (moOyKaaeT areHTa BeIOpaTh ACHCTBHE, COBIAIAOIICE C IJIAHOM), U €€ MaTeMaThuye-
CKO€ OXHJAHHWE B TOYHOCTHU paBHO (s Jr000ro Y > 0) OoNTUMAIBHON JTETEPMUHUPOBAHHOM CHUCTEME
CTUMYJIHPOBAHHSI.
3Has, 4YTO areHT BBIOEpET JCWCTBHE, COBMAAAOIIEE C IJIAHOM, ONTHMAJBHBIN TUIAH MOXHO HaWTH U3
peILIEHUS CIEAYIONIEH 3a0a4u:

X =arg max [H(x) - c(x)].
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KOMMNEHCATOPHAA CACTEMA é UHcTUTYT Mpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

KOMHCHCﬂTOpHaﬂ CUCTEMA CTUMYJIHUPOBAHMUIL. 3a,uaqa CUHTE3a ONTHUMaJIbHOM KOMHCHC&TOpHOfI
CUCTCMbI CTUMYJIIMPOBAHUSA B OpFaHHSaIIHOHHOI;'I CUCTEMC C HapeTO'aFeHTOM 3aKJII049acTCA B HAXO0XKIAC-
HUM TaKOM CHUCTEMBbI CTUMYJINPOBAHUA &K(Z), MAaTEMATHUYCCKOC OXKHNIAHHUC KOTOpOﬁ pPaBHO 3arparaMm

arenra: Eo «(z2) =c(y),y 20, To ectb a0 y*© IGKTElZ)dz =c(y),y =0.
yA
y
[Tycth areHT nMeer ¢yHKIuIO 3arpat Trma Koooa-/yraaca: c(y) = 1 ()" (r)*", y >1. Bynem uc-
Y

KaTb PCHICHHUC B KJIACCC CTCIICHHbIX (1)YHKHI/II71 CTUMYJIMPOBAHU.

~ 1 _
k(@)= — ™ r?-.
0

Pemenue o = ﬂ, B1 =7, B2 =1, cymmectByert nipu yciaouun 1 <y < a.

Takum oOpaszom, ecnu B mojenu Ilapero-arenta ¢ gynkuueit 3atpat tuna Ko66a-Jlyrinaca ontu-
o — =
SV gvpty,

oy

MallbHa «KOMIIEHCATOPHAM» CHCTEMA CTUMYIUPOBaHus o k() =
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TAPUOHAA CUCTEMA é UHcTuTyT NMpobnem
YnpaeneHna PAH

CTUMYJIMPOBAHUA

Tapudnas (ckaukooOpa3Hasi cUCTeMAa) CTUMYJUPOBaHUA. B 1eTepMUHUPOBAHHOM Cllydae Of-
TUMaJIbHA CKauK0OOpa3Has CUCTEMa CTUMYJIUPOBAHUS

c(x), y = x
oc(X, y) = :
0, y<x
PaccMoTpuMm crieayronyro ckaykooOpa3sHylo CUCTEMY CTUMYJIMpoBaHus B Mojienu [lapero-arenTa:
- c(x),z>x
o (X, 2) = :
0, y<Xx
Brruncianm maTreMmaTudeckoe OXHNIaHHUC:
1, y > X

L YS X

Ec c(x 2) = c(x) (Xj“
X

VYcnoBue BRITOJHOCTH IS areHTa BeiOopa aercTBus X >0 umeer BU:
C C(X
0:x S0 5 €00
o X(X

vy e

Takum 06pa3om, eciid BITOITHEHO

w C c(x”
[0; x] (Z)Z (* )
y*  (x)
TO B MojJenu Ilapero-aredra onTuMajibHa CKAuKOOOpasHas cucTeMa CTUMYIupoBaHus o c(X, z). Ecau
are’HT uMmeeT GpyHKIHIO 3aTpaT THna Koooa-/lyriaca, To mociieaaee ycioBre nepexoaur B 1 <y < a.

vy e
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

6. UOAEHTUPUKALUNA NAPAMETPOB
CUCTEM CTUMYJIMPOBAHWA
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YNMPABINEHUE OPTAHU3AUMNOHHbLIMHA
é UHcTuTyT Mpobnem

CUCTEMAMM: YnpaeneHna PAH
NMPOBNEMA MOEHTUDOUKALIUA
NcTouHUKM uHdOopMaLmK: UHaonBuayanbHble cTpaTterum
1. Pesynbratbl dMHAHCOBO- npeanoxeHus Tpyaa

XO3SAWCTBEHHOW OeSTENbHOCTU: () 1=1 (@) [ =9
2. AHanoru;
3. Ctatnctunyeckne OaHHbIE; /—
4. HopmatuBbl,
5. DKCNepTHbIE OLIEHKN;
6. AHKETUPOBaHWE; S > — >
7. «AKTMBHaa ngeHTudunkaumnsa».

At(a) | =3 At(o) | =4

PacnpederneHue pecrioHOeHmMos

o uHdekcy (1) | / \
5 CLILIIIIN gy g :

vQ
Y.

33%
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é UHcTuTyT Mpobnem
YnpaeneHna PAH

CTPATEIr NPEANOXEHUA TPYOA

OoMuHUpyem

aghgpexm

OoMuHuUpyem

aghgexm

0oxo0a

3ameuieruA

u(q, t) - yHKUUS nonesHocmu;

g - COBOKYIMHbIA 0OX04 areHTa;

t € [0; T] - NnpooOMKUTENBHOCTL OOCYra;
T = 16 yacos;

T - paboyee Bpems;

t=T-—r.

o

0 >
[unomemuyeckasi 3agucumMocmab XefamesibHou
rnpooormkumernibHocmu pabo4ye2o epeMeHU om cmaesKku

ornnamsl («Kpueasi obpamHo20 usaubay)

Crpatermna 1 — makcmmmsaumsi 4oxoaa, He3aBMCMMO OT CBODOAHOIO BPEMEHM.

Crparterunga 2 — makcmmmsaumsi CBo604HOro BpeMeHU, He3aBMCUMO OT 4oX0oAa.

Crpaternga 3 — Mmakcmmmsaums 4oxoga npyu HEKOTOPOM NOCTOAHHOM 3Ha4YeHUM NPOAOITKUTENBbHOCTM CBOBOAHOMO
BPEMEHM.

Crpaterusa 4 — makcummsaums cBO604HOro BpeMeHM Npu NOCTOSSHHOM YPOBHE A0oXoAa.

Crpaterna 5 — npoaomKUTENbHOCTb paboyero BpeMeHu AomkHa ObiTb HE MEHbLLE, YEM HEKOTOpast
doMKCcMpoBaHHasi BeENnYnHa t-, U He bonbLue, YemM HeKoTopas dUKCMPOBaHHas BENMNYNHA T+.

Crpaterus 6 — obecneyeHme nones3HoCTn, He MEHbLLEN 3a4aHHOIO YPOBHS .
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é UHcTuTyT Mpobnem

KOMBUHALUWUU CTPATEInNA Ynpaenexnus PAH
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COLUMAJIbHbIE N 3KOHOMUWYECKUE é UHcTUTYT MNMpobnem
YnpaeneHna PAH

NMOKA3ATEIIN

Bcero B omnpoce mnpuHsiin ydactue Oosiee 6300 denoBek, mpu aHanuze
HCIMOJIb30BANCh pe3ynbTaThl 5541 anketel. M3 5541 pecnonpenTtoB 2725 —
mpokuBaroiue B Mockae.

IToka3arenu. OTMETHM, YTO B KQU€CTBE MEPBUYHBIX UCTIOIb30BAIHUCH.

- nepeuuHvle COYUAIbHble nokazamenu. TOJ, BO3PACT, CEMEHHOE MOJOXKECHUE,
COCTaB CE€MbH (YHUCIO COBMECTHO TPOXHBAIONINX IKJIUBEHIICB — JI€TeH U
IIEHCUOHEPOB), O0Opa3oBaHHEe, OOyYeHHE B HACTOSAIMNA MOMEHT (TUN Y4eOHOTO
3aBEIACHMS ), TOJDKHOCTD;

- nepeuyHvle dKOHOMUYecKue noxazamenu. (PaAKTUUECKUM JTUYHBIA CyMMapHBIHU
3apab0OTOK Ha OCHOBHOM MeCT€ paboThl, (akThudecKass CpeaHssi eKeTHECBHasI
POJIOJDKUTEIHFHOCTD OIJIAYMBAEMOT0 Paboyero BpeMeH!H Ha OCHOBHOM MeCTe paloThl,
(akTHUECKUH CpeaHEAYIICBOM JTOX0A Ha WICHA CEMBH C YYE€TOM BCEX PadOTaloIIHX,
MUHUMAaJIbHAs BEJIMYMHA MECSYHOM 3apaOOTHOM IUIaThl, 32 KOTOPYIO PECHOHIEHT
cormaceH paboTaTh €XKETHEBHO B TEUCHHE JAHHOTO KoimdecTBa dacoB (oT 1 mo 16
94acoB), JKelarelibHas IMPOJOKUTEIBHOCTh €XEIHEBHOTO pabdoyero BPEMEHH IMpHU
nanHou craBke oratel (oT 40 no 1000 py6neit B yac).
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XENATENbHOW 3APAEOTHOW MMNATbI OT UHCeTUTYT Mpobnem

3ABUCHMOCTb MUHUMAINBHOWM é
NPOAOMKUTENBHOCTY PABOYEFO BPEMEHM Ynpaenenus PAH

250000

200000

150000

100000

50000

1. 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1) CywecTtBOBaHUe «CYyObLEKTUBHOW» CripaBeasiIuBoOM CTaBKU ONnaTtbl;
2) JlInHenHoe npubnuxeHue (B anana3soHe 4-10 yacos);
3) KBapgpatnyHoe npudbnumxeHue (B 6OonbLueM anana3oHe).
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UHcTUTYT lNpobnem
YnpaeneHna PAH

NATb TUNOB (MHOEKCOB) ATEHTOB

- IePBBIN THIIL: JKEJIaTeIbHAs At(a) |
IPOJOIHKUTEIFHOCT pabovero BpeMeHH! He
3aBUCHUT WJIM TIOYTH HE 3aBUCHUT OT CTABKH
OILIATHI, HAUMHAS ¢ HEKOTOPOI €€ BETHIHHBI O
(TIp¥ MEHBIIIMX CTaBKaxX OILUIATHI areHT HE
coriaceH padoTarb);

=1 At(o) | =2

- BTOPO# THII: JKEJIaTEIbHAs IPOJIOKUTEIBHOCTD
pabodero BpeMeHN MOHOTOHHO BO3pacTaeT ¢ 0
POCTOM CTaBKH OIUIAThI, OOJIbIIEH
«MHHHMAITBHOM» BETNYHHBI O]

\ 4]

Q Pecemmmeaeann

ISJL ZURN

/\‘C(OL) I — 3 /\T(OL)

- TPETUH THIL: KeJaTelbHas IPOJOJDKUTEIbHOCTh
paboyero BpeMeHH MOHOTOHHO YOBIBA€T C POCTOM
CTaBKU OILIATHI, OOJBIIEH «MHHUMAIBLHOM
BEJTHYHHBI O;

Looooo

va

- YeTBEPTHIH THII: JKeJIaTeIbHAS 0
IIPOJIOKUTEILHOCTh pabouero BpeMeH!

BO3paCTaeT C POCTOM CTaBKH OTUIATHI, OOJIBIICH
«MUHUMAJTLHOMY BEIMUMHBL ¢, @ 3aTeM (pum

0L > Olmax) YOBIBAET;

0 0 Olmax

)

At(a)

- IATBIA THUIL: JXEJIaTeIbHas IPOJ0JKUTEIBHOCTh
pabodero BpeMeHH BeJeT ce0sl HeTPUBHUAIBHO
(MMeeT MUHUMYM HJIM UMEET HECKOJIBKO TOUEK
9KCTPEMYyMa U T.J.) C U3MEHEHHEM CTaBKU
OIIATBHI.

MexaHnambl ynpaenenus. [naea 24. MexaHn3mbl CTUMYNIMPOBaHUS NepcoHana 24-89



PACIMNPEAOEJNIEHUWE PECMOHAOEHTOB é UHcTUTyT MNpobnem
MO UHOEKCY (BbIBOPKWU 1999 U 2009 I'.I".) Ynpaenenuuna PAH

10%

i
6%

n
16%

]
53%

]
41%

Mupekc (1999) Nupekc (2009)

CyuwecTBOBaHUe NATU Pa3NNYHbIX 3HAYEHUN «MHOEKCa» NO3BONSIET rOBOPUTbL
O HanNM4um NATN O6LMX TUNOB areHToB, onpeaensieMbIX O6LWHOCTbLIO KNaccoB UX
MHOMBUAYaNbHbLIX CTpaTernin npeanoXeHus Tpyaa.
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UHcTUTYT lNpobnem

BbIBO[bl é YnpaeneHus PAH

* 3JKCMEepTHO BblOENeHO U 3KCNepUuMeHTanbHoO
NoATBEPXKAEHO cyulecTBOBaHMe NATU TUMNOB
MHAMBUAYalNbHbIX CTPaTerMm npeanoXxeHua Tpyaa,
npuyemM pacnpeaerieHme rno 3TMM TUNnam Ka4ectBeHHO
cxoxe B Bblbopkax 1999, 2003 n 2009 r.r.;

e O0OOCHOBAHO, YTO TaKMe counanbHble
XapaKTepUCTUKN areHToB, KakK: nors, Bo3pactT,
ceMeMnHoe NnosioXeHue, obpasoBaHue U T.4., He
ABNSAIOTCA AeTePMUHUPYIOLWMMU ANSA TUNOB
WHAUBUAYASIbHbIX CTpaTernm npeanoXxeHus Tpyaa.
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