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KOMIMJIEKT OLUEHO4YHbLIX MATEPUAIJIOB

[aHHbIN KOMMNJIEeKT OLEeHOYHbLIX MaTepuanoB npefHasHadeH AOns OLEHKM KadecTBa
OCBOEHWA NpOrpamMmm acnmpaHTypbl MO Hay4HbIM CrieuuanbHOCTAM:

5.2.1 QkoHoOMuU4eckasa Teopus,

5.2.2 MatemaTtnyeckume, CTaTUCTUYECKME N MHCTPYMEHTASIbHbIE METOAbI B 9KOHOMUKE,
5.2.3 PernonanbHas n otpacnesasi 3KOHOMUKA,

5.2.4 ®uHaHchI,

5.2.5 MupoBasi 9KOHOMUKa,

5.2.6 MeHeO)KMeHT,

a Takke Ona aTrectaumm obyvarowmxca Ha COOTBETCTBME MX MEPCOHanbHbIX OOCTUXEHUI
noaTanHbIM TpeboBaHMSAM COOTBETCTBYIOWEN nNporpaMmbl acnupaHTypbl. OueHOYHble
mMatepuanbl npu3BaHbl 0becneynMTb OLIEHKY KayecTBa  3HAHWMK, npuobpeTaemblix
BbIMYCKHUKOM NPOrpaMmbl acnMpaHTypbl.

Mpn paspaboTke KOMMMEKTa OUEHOYHbIX MaTepuanoB Y4uTbiBanuUCb  CBSA3W  MeXAy
BKIMIOYEHHBbIMM B HUX 3aJaHUs MU W HaBblkamMu, MNO3BOMSIOWMMU YCTAHOBUTL KavyecTBO W
YPOBEHb 3HAHWM acnUpPaHTOB, CTEMeHb WX OOLWeh TOTOBHOCTM K  NpoddeccCUoHanbHoON
AEeATENbHOCTMW.



6 5.2.2 MatemaTuyeckme, cTaTUCTUYECKUE N MHCTPYMEHTarbHble MeTOAbl B 3KOHOMUKE

OvucunnnuHa, HanpaBreHHas Ha caayvy
KaHAWAATCKOro aK3amMeHa no Hay4YyHou cneuuanbHOCTHU
5.2.2 MaTtemaTtnyeckme, CTaTUCTUYECKNE N UHCTPYMEHTalNbHbIe
MeToAbl B 3KOHOMMUKe

3agava 1: OnTUMU3aLUMOHHbIe Moadenu B 9KOHOMUKe

dupma npousBoanuT oauH BUA ToBapa. Belpydka cdupmbl onuckiBaetca dyHkumen R(q) = 100q
— 20°, a M3epXKM nNpoussBoacTea 3agarwTca dyHkumen C (q) = 20q + g2, roe q — KONMWU4ecTBo
Npon3BeaEHHOrO TOBapa.

a) 3anuwute pyHKUMIO NpUbbINM UpMBbI.

b) Hangute onTumanbHbeln 06bEM NPON3BOACTBA, MAaKCUMUINPYIOLWMUA NPUBLINL PUPMBI.

d) Ecnu rocygapctBo BBoaMT Hanor T = 10 AEHEeXHbIX eOuHWL 3a KaXayl eanHuuy
TOBapa, TO KAKUM CTaAHET HOBbIA ONTUManbHbIi 06BLEM NponsBoacTBa?
e) Kak unameHuTcs makcumanbHas npubbinb Mpmbl Nocne BBeAeHWs Hanora?

3apava 2: TeopeTUKO-UrpoBble MOAenu B 3KOHOMUKe

[Ba marasumHa (MarasvH A 1 marasvH B) ogHOBpPeMEHHO MPUHUMAIOT pelleHne 0O ypoBHe
LEH Ha MaeHTMYHbIN ToBap. Kaxabii mMarasmH MOXeT BblOopaTb NMMO0O BbICOKYH, NMMBO HU3KYHO
ueHy. Ecnu oba marasvHa yctaHaBnuBakT BbICOKME LieHbl, TO 06a nonyyatoT npubeins 100. Ecnn
OOMH Mara3uH CTaBUT HU3KYHO LIEHY, @ OPYrov BbICOKY, TO MarasuvH C HU3KOW LIEHON Mony4vaet
npubbinbe 150, a marasuH c Bbicokon uUeHon — 30. Ecnu oba cTaBAT HM3KME LeHbl, TO 0b6a
nonyyarT npubbinb no 70.

a) 3anvwuTte 3Ty Urpy B BUAE MATPULbl BbIMIpbien (HopManbHas coopma).

b) Hangute paBHoBecue Halwa B YACTbIX CTpaTErusx B 3TOM Urpe.
C) ABnaeTca N HavgeHHOEe paBHOBECME OoNTUManbHbIM Mo MNapeto? Ob6bscHuTe.

d) lMpegnonoxmm Tenepb, YTO MarasvHbl UrpaKT 3Ty Urpy GECKOHEYHOE KOMMYECTBO pas,
UMET OAMHAKOBLIN (PaKTOP OUCKOHTUPOBAHMSA & M UCMNONb3YIOT CTpaTerm «rpum-Tpurrep»
(Ha4YMHaT C BbICOKOW LieHbl M NPOAOSKAOT CTaBUTb €€, NoKa APYrov Mara3uH He CHU3UT
LieHy; nocre nepBoro ke OTKITIOHEHUS CTaBAT HM3KYH LieHy HaBcerga). [pu kakmx 3HaveHusx
dakTopa [OMCKOHTUPOBaHMSA Mara3vHbl CMOrYyT nogaepxuatb cropop (oba ycTaHaBnusaroT
BbICOKYO LieHy)?

e) Kakoe akoHOMM4yeckoe noBefeHne onucbiBaeT aTa urpa? [NpuBeante aHanoruo uns
pearibHON 3KOHOMMUKN.



3apava 3: Metoabl aHanusa 60nbLUMX AaHHbIX

Kakve metoabl aHanm3a 6onblwmMX AaHHbIX MCMOSMb3YHTCS B 3KOHOMUKE? B 4ém naes
perynapusaumm (Hanpumep, LASSO)? Yem wmawwuHHOe oO6y4vyeHne oOTnAMYaeTcs OT
Knaccudeckon akoHomeTpukn? Kakme npobnembl BO3HMKaT npu pabote ¢ Gonblinmm
LAaHHbIMK? [Tovyemy BakHa nepekpécTHas npoBepka?

3apayva 4: UHcTpyMeHTanbHble nepemeHHble (1V)

UTo Takoe WHCTPyMeHTanbHble nepemeHHble (IV), M Ans 4Yero MX WCMOMb3ylT B
aKkoHOMeTpuke? Kakue ycnoBusi OOSKHa YOOBMETBOPSTL XOPOLUAs WHCTPyMeHTasbHast
nepeMeHHas? YTo o3HayaeT yCroBWE PeNieBaHTHOCTU WHCTPYMEHTA W Kak €ro npoBepuTb
aMnupuyeckn? YTO Takoe 3K30TeHHOCTb MHCTPYMEHTa M MoyYemMy OHa BaxHa? HasoBute
npumep IV B 3KOHOMMYECKOM MCCRESOBaHUN.

3apaya 5: Metoa pasHocTu pasHocTtem (Difference-in-Differences, DiD)

Uto Takoe meTog pasHocTu pasHocTen (DIiD)? Kakue OCHOBHble npeanonoXKeHus
nexat B ocHoBe Metoga DiD? UTo o3HavaeT npeanonoXkeHne O napannenbHblX TpeHaax,
N KaK ero MoxHo npoBepuTb? [Npusegute cneundukaumio DIiD-perpeccun n ob6bAcCHUTE
KOMMNOHeHTbl. Kak noareepanTb, YTO oueHkM DID oTpaxatoT npuynHHble addekTbl, a He
Koppenauuto?



8 5.2.3 PernoHanbHas n otpacreBasi 9KOHOMUKA

OvucumnnuHa, HanpaBreHHas Ha caayvy
KaHAWAATCKOro aK3amMeHa no Hay4YyHou cneuuanbHOCTHU
5.2.3 PernoHanbHasa u otTpacrnieBasi 3KOHOMMKa

3apaya 1: TeopeTnyeckue Moaenum NPoCTPaHCTBEHHON 3KOHOMMUKU

[1Ba ropoga pacnonoxXeHbl Ha ogHOM NpsMon Ha pacctosHun 120 kM gpyr oT gpyra. B nepsom
ropoge *wuBeT 100 notpebutenen, Bo BTopom — 200 notpedbutenen. MNnaHmpyetcs OTKPbITb HOBbIW
MarasuH Ha NIMHUW Mexay ropogamu, notpebuteny nocewarT marasviH, KOTopbin 6amke K HAM
MO PacCTOSHMIO.

a) B kakonm Touyke (OT nepBOro ropoda) CTOUT OTKPbITb Mara3uH, 4Tobbl npuBneyb
MakcumarnbHoe Ynucno noTpedutenen?

b) lMNMpegnonoxum, noTpedbutenn coBeplualoT NOKYMNKN pa3s B MeCsL, a TPaHCNOPTHbIe

N30epP>KKN

1 geHexHas eguMHuuaHa 1 km. Ckonbko OyaoyT coCTaBnsaTb 06LiMe TPaAHCMNOPTHbIE N3OEPXKKU
BCeX notpebuTenei B Mecsl Npu onTMMarnibHOM PacrosioKeHUM MarasmHa?

c) Paccuutante obwme TpaHCNOPTHbIE U3OEPXKKW, eCni MarasuH OTKPbIT POBHO NOCEepeauvHe
MeXxay ropogamu.

d) Hackonbko B npoueHTax yBenuuyatcs oblime TPaHCNOpTHble W3OEPXKKM NpU nepeHoce
MarasumHa M3 ONTUMarnbHON TOYKN B CepeauHy?

e) YUTto npom3ong€T ¢ onTUManbHOW TOYKOW, €CIM HaceneHne NepBOro ropoga BbipacTeT
po 300 yenosek?

3apava 2: LleHoo6pa3oBaHMe B oTpacnsax 3KOHOMMUKU

dupma [encTtByeT Ha KOHKYPEHTHOM pbIHKE, €€ MpeaenbHble  U3AEPXKKM MNpOoM3BOACTBA
equHuLbl ToBapa coctaBnsaT 50 py6. PeiHoYHas ueHa ToBapa 70 py6. 3a eguHuuy.
a) Ckonbko ToBapa 6ygeTt npou3BoanTb MpMa, eCrivm OHa MakCUMmU3nMpyeT NpubbINb?

b) Kakyto npubbinb 6yaet nonyyate cupma npu npogake 100 egnHuy, ToBapa?
c) Kak n3meHuTCs Npom3BOACTBO, €CMU LeHa Ha pbiHKe ynagéTt go 40 py6.?

d) KakoBa Touka 6e3ybbiTo4HOCTM (PMpMbI?

e) YTo nponsonaéT C ueHaMn U KonmyecTBOM (pvpM B AONTOCPOYHOM Nepuoge Ha 3TOM PbIHKE?



3apaya 3: OkOHOMUKa oObpa3oBaHus

[ocynapcTBO peluaeT, hrHaHCMpoBaTh N NporpamMmMy 6ecnnaTHOro BbICLUEro
obpasoBaHusl. M3BECTHO, YTO Nocne NosyYeHuss BbICLLEro 0bpa3oBaHMs 4oxo4
yenoseka yBenuymeaetcs ¢ 40000 py6. go 70000 py6. B mecsL.

a) Kakon exemecsayHbIn NpMpoCT Aoxoda NPUHOCUT Bbicliee obpasoBaHue?

b) Yemy paBeH CoBOKYMHbIV NpupocT goxoda 3a 30 neT TpyaoBow
JEeATENbHOCTN?

c) Ecnu ctoumoctb 06yyeHns Ha ogHoro ctygeHta 1 000 000 py6., onpaBaaHbl nn
rocygapCTBeHHble pacxogbl Ha o0pa3oBaHMe C TOYKM 3pEHMs pocTa [0XO40B
HaceneHusa?

d) Kakue chaktopbl MOryT caenaTb Takyko nporpammy HeaddeKTUBHON?

e) Kak MOXHO MoBbICUTb 3(PAEKTUBHOCTL TaKUX Nporpamm?
3apayva 4: JKOHOMMKa 3A4paBOOXpPaHEHUs

B 6onbHuue ectb annapat MPT, koTopbin MoxeT nposoguntb 10 obcnegosaHun B
AeHb. [lepeMeHHble 3aTpaTbl Ha oaHo obcnepoBaHne — 2000 py6., dMKCMPOBaHHbIE
exefHeBHble 3aTpaTbl— 6000 py6.

a) Kakne exegHeBHble obume 3aTpaTtbl 60NbHULBI NPW NOMHON 3arpy3ke annapara?

b) Ckonbko QOMKHO CTOMTL 0gHO obcnegoBaHne, YTOObI NOKPbLITL 3aTpaThbl NpU
MOMHON 3arpy3ke?

c) Ckonbko obcnegoBaHuii MUHUMAnbHO HYXXHO Aenatb B AeHb no ueHe 3000 py6.,
4TOObI NOKPLITL 3aTpaThl?
d) YTto npomnsongét, ecnu cnpoc BbipacteT Ao 15 obcnenosaHuii B A€Hb?

e) Kak Bnusiet Hanuune pMKCMpOBaHHbLIX 3aTpaT Ha LeHoobpa3oBaHune B
34paBOOXpPaHEHNN?

3apayva 5: OkOHOMMKa Tpyaa

®duvpma HaHumaeT paboTHukoB c onnaton 500 py6./yac. lMpegenbHbIM NPOLYKT
Tpyoa (MP) nepBoro paboTtHuka — 15 egmHuy npoaykumn, Btoporo — 10, TpeTbero
— 5. LUeHa npogykumn — 100 py0./eq.
a) KakoBa npegenbHas goxogHocte (MRP) nepsoro paboTHuka?

b) Ckonbko paboTHUKOB HaHWMaeT oupma?
c) Yemy paBHa obuias 3apnnata npu Hamme OAByX paboTHWKOB Ha 8 YacoB?

d) Kak u3aMeHMTCs KONMYecTBO HaHATbLIX pabOTHUKOB, €Cnu 3apnnaTta BblpacTeT Ao
1100 py6./4ac?

e) KakoBbl nocneacTens pocta MUHUMMAanbHON 3apaboTHOM nnaTthl 4NA pbliHKa Tpyaa?



10 5.2.4 ®uHaHchl

OvucumnnuHa, HanpaBreHHas Ha caayvy
KaHAWAATCKOro aKk3amMeHa no Hay4yHou cneyuanbHOCTHU
5.2.4 ®UHaHCLI

3apaua 1. baHkn n 6aHKOBCKas OeATeNbHOCTb

BaHk npuBnekaeT pgeno3ntbl nog ctaBky 5% rogoBbiX M
npegoctaenseT kpeauTbl nogd 12% rogoBbix. Hopma pesepBupoBaHus
coctaensiet 10%, onepauuoHHble pacxodbl GaHka coctaenswT 2% oOT
CYMMbI NPUBMEYEHHBbIX AENO3UTOB.

a) Onpepenute mapxy 6aHka no kpeguTam n 06bSACHUTE €€ SKOHOMUYECKUI
CMbICI.

b) Paccuntante npubbine GaHka 3a rog NpW YCNOBMM MPUBIEYEHMUS
Aeno3ntos Ha cymmy 100 miH pyo.

c) Kak nameHutca npmbebinb 6aHka, ecnn Hopma pesepBUpOBaHUS YBENUYUTCA A0
20%?

d) B 4ém 3aknovaeTcs puUCK NPOLIEHTHON CTaBKkM And 6aHka B JaHHOM cryvae?

e) Kakvne mepbl MOXeT NpUHATL 6aHK Anst ynpaBneHns pUckom JIMKBUOHOCTU?

3apava 2: NoBegeH4yeckme (puHaHCbI

NHBeCTOpbl Ha pPbIHKE perynspHO  MepeoueHnBarT CBOM CMOCOBHOCTM K
MPOrHO3MpPOBaHWIO (OBEPKOH- (OUAEHC), YTO NPMBOOWUT K W3MULIHE YacToW
TOproBne.

a) Kak ypesmepHas yBepeHHOCTb (OBEPKOH(UAEHC) BNMSET HA [OXOQHOCTb
nHBecTopa?

b) O6bacHMTE, Kak adeKkT npeas3aTocTn noaTeepxaeHus (confirmation
bias) MOxxeT NOBNUATL Ha peLleHns nHeecTopa?

c) Kakve uHaHCOBblIE WHCTPYMEHTbI MOrYT MNOMOYb  WMHBEcTopam
MUHUMMW3NPOBATL BIIUSIHUE NMOBE- AEHYECKMX OLUNMOOK?

d) Tloyemy Ha (WHAHCOBbLIX pbIHKAX COXPAHATCA MOBEAEHYECKME
aHOManuu, HECMOTPSt Ha PaLMO- HaNbHOCTb NPOMECCMOHANBHLIX MHBECTOPOB?
e) B 4ém cyTb noBeaeH4YecKom rMnoTesbl «addekta ANCNO3nLUN»?
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3apaua 3: [leHeXXHO-KpeaUTHas NonuTuka

LieHTpanbHbi 6aHk PP noBbicun kntoyeByo cTaBky ¢ 8% 10 12% ans 60pb6bl
C MH(nsumen, kotopasa gocturna 15%.
a) Kak yBenuyeHue Kro4eBow CTaBKW MOBMUSET Ha CNPOC U NPeanoXeHue
neHer?
b) Kak n3meHeHWe CTaBKM NOBMAMSET HA KYpC HauMOHanbHOW BanoTbl?

c) Kakue noboyHble achdeKTbl MOXKET UMETb AONTOCPOYHOE MOBbLILLIEHNE CTaBKU?

d) Kakon BpemeHHOWN nar AeHEeXHO-KPeAMTHOW NOSIMTUKN CrieayeT yYnTbiBaTb B
3TOM cnyyae”?

e) Moyemy LieHTpanbHble 6aHKun NpeanoYnTaoT NiaBHbIE M3MEHEHWS CTaBOK,
n3berast pe3kmx aBumxKe- HAN?

3apaua 4. NMporHosnpoBaHue (PUHAHCOBbLIX PbIHKOB

AHanuTKK NporHo3npyeT M3MeHeHue BantTHoro kypca EUR/USD Ha ocHose
[aHHbIX O npoueHTHbIX cTaBkax B CLUA (3%) v EsposoHe (1%).
a) Kakor BantoTHbIM KypcC (MPSAMOW UM KOCBEHHbIW) B JAHHOM Cry4yae
noaBepXeH CHMXXEHUIO?

b) KakoBbl orpaHM4eHns mogeny nporHo3vpoBaHUst Kypca no naputeTy
NPOLEHTHbIX cTaBok (IRP)?

c) Kak y4ecTb MHnsaumMo npy NnporHo3MpoBaHUM BamnioTHOTO Kypca?
d) lMo4eMy KpaTKOCPOYHbLIE MPOrHO3bl KypCa YacTO HETOYHbI?

e) Kaknmn anbtepHaTMBHbLIMU METO4AMU MOXHO MOBbLICUTL Ka4eCTBO
NPOrHO3MpoBaHUA?

3apaya 5. PbIHOK cTpaxoBbIX ycnyr

CTtpaxoBasi KoMMaHus NpoAaéT NOSIMC OT NOXapOB, BEPOATHOCTb NoXapa
2%, ywepb 1 mnH py6., ctoumoctb nonuca 30 TeIC. py6.
a) Onpegenute oxugaemyto npmbblb KOMNAHUM Ha OQHOM NOJSIUCE.

b) Kak komnaHus gOormKHa U3MEHUTb MPEMUI0, eCrniv BEPOSATHOCTb noXxapa
Bo3pacTaeT o 5%?

c) MNMoyemy KOMNAHUKN UCNOMNbL3YOT NepecTpaxoBaHne?

d) Kakvne perynatuBHble Mepbl MOTYT OFpaHUYnTb PUCK BaHKpoTCTBa
CTPaxoOBLUMKOB?

e) Kak «mopanbHbIi pUCK» BNMSIET HA PbIHOK CTpaxoBaHUA?
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OvucunnnuHa, HanpaBrieHHas Ha caayvy
KaHAWAATCKOro aKk3amMeHa no Hay4yHou cneyuanbHOCTHU
5.2.5 MnpoBasi 3KOHOMMKa

3apaua 1. TeopeTMyeckme Moaenu OTKPbITOW IKOHOMUKMU

Manas oTKpblTag 3KOHOMMKA OnucbiBaeTca mogensto 1S-LM-
BP npu dukcnpoBaHHOM BanTHOM Kypce. [lpoucxoaut
yBenuYeHne rocyqapCTBEHHbIX Pacxo4oB.

a) Kak n3MeHWTCA paBHOBECHbIA YPOBEHb AOXOAA U NPOLEHTHas
CTaBKa B KpaTKOCPOYHOM nepuoae?

b) Kakas «KoppekTuMpoBKa npou3ongeTr K3-3a  nNpuToKa
KanuTana npu (UKCUPOBAHHOM BaritoTHOM Kypce?

c) B kakmx ycnoBusax Takas dmckanbHas aKCMaHCUS OKaxeTcs
MakcMMasnbHO 3EKTUBHON?

d) Moyemy npu nnaBatowwem BastOTHOM Kypce Takon apdekT
Ob11 661 cnabee?

e) Kak nsmeHutca nnaTtexHbli 6anaHc CTpaHbl NOCne ONMCaHHOM
dmckanbHON 3KcnaHcum?

3apaya 2: TeopeTnyeckue Mmoaenu MexayHapoaHou
TOProBmnu

B crtpaHe A TpymosaTpaTbl Ha NpPOW3BOACTBO €4MHWLbLI BUHA
COCTaBNAT 6 4acoB, a Ha MPOM3BOACTBO €AUHULbI TKaHu — 4
yaca. B crtpaHe B TpygosatpaTbl Ha Npou3BOACTBO BUHA — 2
Yyaca, a TKaHu — 2 4yaca.

a) Onpegenute, Kakas cTpaHa obnagaet abCONTHBIM U
CPaBHUTENbHLIM MPEVMMYLLECTBOM B KaXkOOM TOBape.

b) Kakon gnana3oH OTHOCUTENbHbLIX LIEH TOBapa «TKaHb» MOXET
cchopmmpoBaTbCs Npu ToproBne?

c) Kakum 6ygeT HanpasneHvue Toprosnn?

d) MNo4vemy cTpaHa B, nmetowas abconoTHOE NPENMYLLECTBO BO
BCEX ToBapax, 3aMHTepecoBaHa B Toproene?

e) B kakux cny4asax mexgyHapoaHas TOProBns MOXeT He
MPUHECTN BbIro4 O4HOW U3 CTpaH?
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3apayva 3: MexxayHapoaHasa TpyaoBasi MUrpauus

PaccmoTpum mogenbs pbiHka Tpyaa AByx cTpaH: 6oraton (R) u 6egHon (P).
McxooHaa 3apnnata B ctpaHe R pasHa 5000 gonn., B cTpaHe P — 1000 gonn.
Mpu murpaumn paboyen cunbl n3 cTpaHbl P B R 3apnnata B R cHuxaeTtcs, a B P
— pacrTer.

a) Yto GyneT ABNATLCS paBHOBECMEM Ha MeXAyHApOAHOM pbiHKe Tpyaa?h)
KakoBa posib MUrpaumoHHbIX U3AEepPXKeK B JaHHOM cryvae?

c) Kakue adhpektbl TpyaoBas murpaums okasblBaeT Ha 6rarococTosiHue B
npuHMMaroLen ctpaHe?

d) Kak TpygoBas murpaumsi NnoBNMSIET Ha pacnpefeneHne OXo40B B CTpaHe-
oTnpasutene?

e) Kak murpaumsa BnusieT Ha AONrOCPOYHbIA SKOHOMUYECKUI POCT CTPaH?

3apaua 4. BanoTHble Kypcbl U MeXAyHapoAHble PbIHKU

MpoueHTHble cTaBku B CLUA — 5%, B EBpone — 2%. TekyLimm Kypc
EUR/USD = 1.1. Oxunpaembin Kypc yepes rog 1.15.
a) Paccuntante oxmgaemyo OOXOQHOCTb OT BIIOXKEHWI B onnap 1 espo.

b) Kakon BamntoTHbIN PbIHOK HAXOAUTCA B COCTOSIHUM NPOLEHTHOrO NaputeTa?
c) Kakasa ctpaterns BbirogHa MHBECTOPY NPW LaHHbIX YCNOBUSX?
d) Kakue hakTopbl MOryT nNpenaTcTBOBaTh peanu3auun apbutpaxa?

e) Kak nsmeHutcsa cutyaums, ecnu oxumgaemoln Kypc byget paseH 1.07?

3apava 5: MexayHapoaHble opraHusauum

CtpaHa nopaért 3aseky B BTO.
a) Kakne tpebosanus npegbasnser BTO kK HOBbIM YneHam?
b) Kak BctynneHve B BTO noBnuset Ha BHYTPEHHUE PbIHKM CTPaHbI?

c) Kakue oTpacnu o6blYHO NPOUrpbIBaOT OT BCTYMIEHUS B
BTO?

d) Kakne npeumywiectsa BctynneHus B BTO nonydvaet ctpaHa?

e) Kakue mepbl nogaepKku MoXeT NPUMeHsiTb rocygapcTso
ANs MUHMU3auMnU HeraTuBHbIX 3dbdhek- ToB?
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OvucumnnuHa, HanpaBreHHas Ha caayvy
KaHAWAATCKOro aKk3amMeHa no Hay4yHou cneuyuanbHOCTHU
5.2.6 MeHeg XMEHT

3apava 1: Teopml opraHnsaumm n opraHm3almMoHHble U3MEeHeHuUA

KoMnaHus cTonkHynacb C peskum nafeHueMm [OfU pbliHKa U peluaeT NOSIHOCTbo
NnepecTpouTb  OpraHW-  3aUMOHHYK  CTPYKTYPY C  (PYHKUMOHANbHOM  Ha
ANBU3NOHAITBbHYIO.

a) B uyem 3aknioualoTcs npeumyllecTBa AMBU3MOHANBHOM CTPYKTYpbl AON1S
KOMMaHUN B KPU3UCHOWN CUTyaLmnn?

b) Kakne pucku conpoBoxgatoT nepexod oT (DYHKUMOHANbHON K AUBU3MOHANBHON
CTPyKTYpe?

c) Kakue wmeponpusaTns NOMOryT KOMMAHUWM MWUHUMKU3NPOBATL COMPOTUBIIEHWE
nepcoHana opraHm3a- UMOHHbIM U3MEHEHUAM?
d) Kak oueHWTb ycnewHoCTb NPOBEAEHHbBIX OpPraHM3aLnOHHbBIX NU3MEHEHNN?

e) Kakue owwmbkm yale Bcero onyckaTca Npw OpraHn3auMoHHOW NepecTporike?

3apayva 2: KopnopatuBHoe ynpaBneHue u ynpasfieHUe CTOMMOCTbIO
¢upmbI

CoBeT AMPEKTOPOB KOMMaHUWN MPUHAN peLleHne O BblKyne COBCTBEHHbIX akuui
(6anbak). Tekywasn pbliHoYHaa ueHa akumm — 200 py6., BHYTpeHHe paccyuTaHHas
cnpaBegnueas ueHa — 250 py6.

a) B 4ém cocTont akoHommyeckoe 0BOCHOBaHUE peLleHns KoMnaHum o 6ainbake?

b) Kakon acbdekt okasbiBaeT 6anbak Ha CTPyKTypy kanuTana komnaHum?
c) Kakue cyuiectBytloT pucku npu nposeaeHun 6andaka?

d) Kakyiwo ponb urpaeTt KoprnopaTMBHOE YNpaBrneHWe B MPUHATUN pELUEHUA O
BbIKYyNe akumn?

e) Moyemy koMnaHWMn UHoraa npegnoynTaoT 6anbak BeinnatTe AUBMOEHOOB?
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3apgaya 3: YnpaBneHue MHTenneKTyarbHOW COOCTBEHHOCTLIO

a) Kakune npenMmylwiecrtsa faeT KOMNaHUM NaTeéHToOBaHne TexHonornn?
b) B kakunx CnUTyaunax KOMnaHMM HEBbITOQHO MAaTeHTOBATb TEXHONOrn?

c) Kakon MeTon OuUeHKW MHTennekTyanbHOW COBCTBEHHOCTM Nydlle WUCMonb3oBaTb nepeq
NPUHATUEM peLLEeHnA?
d) Kak ynpaensaTb puckamu, CBA3aHHbIMW C yTEYKOM MHGOPMaLnM O HOBOW TEXHONOMMN?

e) KakoBa ponb MHTENnNeKTyanbHon COBGCTBEHHOCTU B MOBLILEHNN KOHKYPEHTOCNOCOBHOCTM
dupmbI?

3apava 4: YnpaBneHue npoeKktaMmm U puckamm

KomMmnaHuna 3anyckaeT MHHOBALMOHHbLIA NPOEKT C BbICOKUM YPOBHEM HeonpeaeneHHOCTU.

a) Kakne MHCTPYMEHTbI OLEHKN PUCKOB Hanbonee ahdekTUBHbI OS5l Takoro NpoeKkTa?

b) Kak BbIbpatb onTuManbHbIN MeToh (PMHAHCUPOBAHWUSA AaHHOrO NpoeKkTa?

c) Kakue nokasatenu cnegyeTr WCNOMb30BaTb AN OLEHKM YCMELIHOCTU YynpaBreHus
NPOEeKToM?

d) Kakve owmnbkm gonyckatoTca Yale BCEro npu ynpaefeHUM pUCKaMy UHHOBALMOHHbIX
NPOEeKTOB?

e) Kak cHu3uTb HeonpeaeneHHoCTb N PUCKU Ha Ha4vallbHbIX 3Tanax npoeKTa?

3apaya 5: AHTUKPU3UCHOE ynpaBneHue

KomnaHus cTonkHynacbk ¢ oMHaHCOBbIM KPU3UCOM K3-3a NOTEPU KPYNHEWLWEero KrveHTa.
a) Kakve nepBble warn 4OMmMKeH NpeanpuUHSaTb aHTUKPU3UCHBIN MeHepkep?

b) Kakue WHCTpyMeHTbl (bMHaHCOBOW PeCTpyKTypusaumm MoryT ObiTb MPUMEHEHBI?

c) Kak usbexatb AeMOTMBaLMM COTPYAHUKOB B KPU3UCHbBIV Nepnoa?

d) Kakvne tvnunyHble ownMBKM JONYyCKaoT KOMMNAHUU NPY @aHTUKPU3UCHOM YrpaBfeHnn?

e) Kak MOXHO ncnonb3oBaTb Kpu3nc and pas3smntua KoMnaHnun?
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UcTopusa un cpunococpus Hayku

O6wme npod6nemsbl punocodumn Hayku

1. NoHATME «napagurMbl» N «KMeXANCUUNIMHAPHON MaTpULbl» B (OUNOCOdUN HaYKN
T. KyHa

2. [MoHATHe Hay4yHou pesontoumn. HopmarnbHas n skcTpaopauMHapHas Hayka.

3. Tvnbl npeobpasoBatenen napagurm. Napagurma n MHHOBaUUS.

4. KoHuenuus Haykn ®. bakoHa.

5. CTtpykTypa Hay4yHoro coobuiectBa no BakoHy. 3BpucTMyeckoe 3HaveHue mnaen
bakoHa B OTHOLLEHMM HayKN.

6. KoHuenuus HayyHoun pesontoumn . Jiorema.

7. KorHutmneHble MeramatumHel J1. Mamdopaa.

8. OcHoBHble rmnoTesbl C. TynMuHa.

9. «AsbIk cTpykTYyp» . LLepepa n ero MMpoBo33peHYeckMe OCHOBaHUS
10.MeTtogonorus lN. Lepepa (npeaenbHbin nepexoa oT ngen H. bypbakn).
11.MeTogonorns HaydHbix uccrnegoBartenbckux nporpamm W. Jlakatoca. KpuTtuka
KOHLenumMn «HopmMmarnsHomn Hayku» T. KyHa.

12.MoHsTMe Hay4HoW Teopun. CTpyKTypa U OYHKLMM TEOPUUN.

13. Tvnbl Hay4YHbIX TEOPUMN.

14. Teauc [worema-KyanHa, ero 3HayeHue OnNs MOHUMAHWUSA CTPYKTYpPbl Hay4yHOro
3HaHUA.

15. dunocodusa Hayku B. KyanHa. Kateropmanbsl HabnogeHus.

16. ickyccTBO HabnogeHUs. OBOMOLNSA NOHATUA «HAbMOEHNEY.
17.9nuctemonorus. lNpobnemHo-peLlatowmin nogxoq Obton

18.Mpobnema gemapkaunn y K. lNMNonnepa. YuyeHne o «Tpex Mupax»

19. 3BONOUNOHHAA anucTemorsiorus. [Nonnep o gapBUHU3ME.

20. KoHuenums pocta HayyHoro 3HaHus no K. Monnepy.
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dunococckune npodnembl counanbHO-ryMaHUTapPHbIX HayK

1.MMo3anTmBMCTCKAa napagurma B coumanbHO-TyMaHUTaApPHbIX uccnegoBaHusx. Ee
OCHOBHbI€ OHTOSIOMMYECKME U 3NUCTEMONOrMYEcKne yCcTaHoBKWU. McTopuyeckue u
WHTenneKTyanbHble )akTopbl, NOBMUSBLUNE HA ee (POPMUPOBAHME.

2. Coumonorus kak «coumanbHasa dusuka» y O. KoHta n 3. Jiopkrenma. «[pasuna
MeToda» [iopKkrerma un nx Kputuka.

3. Noen OTC (obLwen Teopum cuctem) B coumanbHom Hayke. Teopusa H. Jlymana u
ero peBu3unsi CTPYKTYPHOro (pyHKUMOHann3ma.

4. lHTepnpeTaunoHHasa napagumrma B COUMO-ryMaHUTapHbIX Haykax. Ee OCHOBHble
OHTOJSIOMMYECKNE U INUCTEMOSIOTMYECKNE YCTAHOBKU. VIHTennekTyanbHble WUCTOKM
WHTepnpeTaunoHHon napagurmol: ugen B. unetea u . PukkepTta.

5. MNpoekT «noHMmatowen coumnonoruny y M. Bebepa kak KpuTuka no3MTmeBu3ama u
TpaHcueHaeHTanuama (. PukkepTa).

6. Npen deHomeHonormm mn wux BAWAHME HaA pasBUTME MWHTepnpeTaunoHHON
napagurmel. PeHomeHornorndyeckas coumornorna A. Loua.

7. CoumarnbHbIN KOHCTPYKTUBU3M U ero naenHbole nctokn. «Couunonornsa aHaHmsa» 1.
Beprepa u T. JlykmaHa.

8. Kputunyeckass napagurma B COLUMO-TYMaHWTapHbIX Haykax. Ee OCHOBHble
OHTONIOTMYECKNE W  INUCTEMOSIOTMYECKME  YCTAHOBKU. TunNbl  COBPEMEHHbIX
Kputnyeckux Teopun. Cnop BOKPYr MAEN «MNOMAUTUYECKON aHraXXMpOBaHHOCTUY
coumanbHOM Hayku, a Takke pofnM HOPMATMBHbLIX TEeOpUMM B coumanbHbIX W
NONUTUYECKUX NCCNeaoBaHUSIX.

9. Knaccudeckun mapkcuam kak nepsas copma kputudeckorn teopmn. OCHOBHbIE
naen Kraccuyeckoro mMapkcuama. Ero kputuka m passutMe B HeOMapKCU3Me.
OueHka mapkcuama y XK. — IN. CapTpa.

10. «PpaHKdypTCKas LWKona» Kak LeHTP hopMUPOBaAHNA N Pa3BUTUA KPUTUYECKON
Teopun obwectea. Metogonormyeckme yctaHoBkn ®PpaHkdypTckon wkonbl. Naoen
M. Xopkxarmepa u T. AQOpHO.

11. Teopus kKommyHukaTMBHOro pgeuncteua HO. Xabepmaca u peBusvs uaes
®paHkdypTckon wkonbl. Moem Xabepmaca M NPOEKT «KOHCEHCYCHOWM MOAENU
aemokpatuny. Kputepmn n ycnosust «mgeanbHOM KOMMYHUKATUBHOM CUTYaLMny.

12. Cnop 0 napagurmax obwecTBeHHOro pas3sutus. MogepHusauuoHHbIe Teopuun
(Y. Poctoy, . benn) n nx Kputuka y TEOpPeTUKOB «3aBuUcumMoro passutus» (P.
Mpebuw, ®. Kapgosy u gp.). Nogem MCA (Mupo-cuctemHoro aHanusa) y W.
BannepcrainHa.

13. Cy6cCcTaHumanucTckue W aHanuTuyeckme KoHuenuuu wuctopun. [puHUMnbI
HappaTtuBHon nornkn ®. AHkepcmuta. Kputuka «Teopetudeckon uctopumny» y K.
Monnepa. «CMbICIT ICTOPUM» U KCMbICIT B UCTOPUNY.

14. CTpykTypanuaMm Kak MexXaucuunnmHapHas MeToaosniorms  coumaribHo-
ryMaHuTapHoro No3HaHus. dopmnpoBaHue n OCHOBHbIe NPUHLMNBI
METOLOMNOrMYeckoro CTpykTypanuama. OHTOMNOrMYeCcKMn CTPYKTypanmsm u ero
KpuTuka.

15. «Kputudeckum  cTpykTypanuam»  (NOCTCTPYKTypanuam) U MNPUHLUNGI
ANCKYpCUBHOro aHanusa Muwens ®dyko.

16. HappaTuBHbii peanu3am © HappaTuBHbin  ugeanuam. OcobeHHOCTH
NCTOPUYECKOro HappaTtuea 1 npobrnema NCTUHHOCTM.
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17. Teopus nepcdopmaTtmeoB [. OCTMHA U MHTEHUMOHAnNUCTCKue Teopun asbika (M.
Npanc n . Cepnb).

18. A3blk M MblWneHne. PaunoHanMcTudeckue KoHUenuun A3blka U UX KpUTUKA.
KoHuenumn  «NUHIBUCTUYECKOM OTHOCUTENBbHOCTU» W nOeun  «reHepaTUBHOM

rpaMMaTUKn Y.
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Tembl pechepaToB

1. OKOHOMUYECKME B3MMsSAbl aHTUMYHbIX MbicnuTenen [peBHen [peumn n Puma
(KceHodpoHT, NMnaToH, ApucToTens).

2. OKOHOMMYeckme y4yeHus anoxm CpeaHeBEKOBbS U reHesnca pPbIHOYHOM
3KOHOMMUKMU.

3. MepkaHTUNM3M Kak y4yeHue ToproBon OypxKyasmm B 3MOXy NepBOHaYasibHOro
HakonneHnus kanutana. M. JTioTep.

4. 3apoxgeHue Krnaccuyeckom nonumtuyeckon akoHomuum (b. ®panknuH, Y. MNeTTw,
K. JIoKk).

5. dopmmpoBaHue LKOSbl «3KOHOMUCTOBY ((P13NoKpaToB).

6. Teopus A. Cmunta kak obobLieHme Krnaccudeckon nonutmyeckon akoHommm XVIl —
XVIII BB.

7. QkoHOMU4eckmne nagen T.ManbTyca.

8. OkoHoMunueckne ngeun O.Pukkapgo.

9. Teopusa kanuTana B KnaccU4ecKon NoIMTUYECKON SKOHOMUN.

10. Teopust goxona B Knaccuyeckon nosiMTUY4eCKon 3KOHOMUM.

11. Teopuss BoOcCnpou3BOoACTBA W  MaAKPOIKOHOMUYECKONO  paBHOBECUSA B
Krlaccn4eCcKom NOSIMTUYECKOM S3KOHOMMUMN.

12. BnvsHue ungen knaccuyeckor MOSIMTIKOHOMUM Ha NeBopagukasibHYK KPpUTUKY
kanutanuama. PaHHui coumanmam.

13. KoHuenuun coumanbHO-9KOHOMUYECKNX pedopM B SKOHOMWUYECKOM YYeEHUN
COLManuCcToB-yTOMNCTOB N 9KOHOMUCTOB-POMAaHTUKOB.

14. XapaktepucTuka neBoro pagukannima B 9KOHOMUYECKON TEOPUN.

15. Teopusi CTOMMOCTM B KITACCUYECKOM W HEKNACCUYECKOM HanpaBreHUsX
3KOHOMMWYECKOWN MbICHIN.

16. "MapxuHanuctckas pesosntounsa”. eHesnc Heoknaccukm (Y.C. [bkeBoHc, A.
Mapwann, B. MapeTo).

17. BO3HWUKHOBEHME MAPKCUCTCKOWN NOSIUTUYECKON SKOHOMUN.

18. VicTopunyeckas Lwkona B 3KOHOMUYECKOW TEOPUN.

19. CoumanbHas wKona v paHHU MHCTUTYLMOHANN3M.

20. AMepUKaHCKUA NHCTUTYLIMOHANN3M.

21. OcobeHHOCTM 3KOHOMUYEeCKOW Mbicnn Poccun B KoHue 18 - cepeaune 19 BB. ([.
MonuubiH, A. Pagmwes, M. CnepaHckuin, H. YepHbiwesckui).

22. DkoHoMun4eckas mbicnb Poccun (1861 - 1917).

23. Pa3BuTne Heoknaccu4ecknx Teopum B 3KOHOMMUIKE.

24. Pa3sutne HeonubeparnbHbIX MAEN B 93KOHOMUKE.

25. NcTtopudeckoe 3Ha4YeHne «KEMHCMAHCKOW peBOSTIOLNNY B 9KOHOMUYECKOW HayKe.

26. W. LLlymneTep Kak SKOHOMUCT U UCTOPUK SKOHOMUYECKON MbICTIN.

27. Ote4yecTBeHHas 9koHoMudYeckass Mbicnb 1920-1930 rr. (B.W. Jlenun, H.MO.
Kongpatbees, C.I. CtpymunuH, J1.B. KaHTopoBuy).

28. HeOKEeMHCMAHCTBO N «HEOKNACCUYECKNIN CUHTESY.

29. XapaKktepucTtuka nocrieBOEHHOro MHCTUTYLIMOHaNn3amMa.

30. MoHeTapu13M Kak LKofa KOHCeEpPBaATUBHOM SKOHOMUYECKON TEOPUMN.

31. MonutakoHomuna coumanuama B CCCP (LU.B. CranuH, A.A. KpoHpoa, B.B.
Hosoxwunos).
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32. Pa3Butne akoHOMMUYeCKon Teopumn B cTpaHax BoctoyHom EBponbl B 1950-1990-x
rr. (CTpaHbl No BbIGOPY).

33. Pa3BuTne 3kOHOMNYECKOW Teopumn B CTpaHax TpeTbero Mupa.

34. CTaHOBMEHNE TEOPUN MAPKETUHTA.

35. CtaHoOBREHME TEOPUN SKOHOMUKN OTpaCneNn.

36. Pa3Butne Teopun hMHaAHCOB N OEHEXHOIO obpalleHus.

37. Victopusa ctaTUCTUKN.

38. Nctopusa pas3sBntna matemaTuyeckux MeToLoB B SKOHOMUYECKON HayKe.

39. PasButne Teopum ByxranTepckoro ydeta n aHanmaa.

40. Pa3BuTtne Teopum KOHKYpPEHLNN.

41. PasButne Teopmm MHBECTULMMN.

42. 3BOnoumnsa TEOPUM O PbIHKE C HECOBEPLLEHHOW KOHKYPEHLNEN.

43. Pa3Bntne TeopeTnyecKknx B3rnagoB Ha MMPOBYIO SKOHOMMUKY.

44. Pa3BuTne 9SKOHOMMWYECKOM Haykm B Tpydax HoOGEeneBCKMX raypeatoB Mo
3KOHOMMKE (aBTOPbI NO BbIGOPY).

45. Teopum opraHmnsauum: ot . Panona oo MuHubepra.

46. Isonounsa Teopum ynpasneHus nepcoHanom.

47. IBONOUNSA SKOHOMUKKN Tpyaa B COBETCKUIM nNepunos.

48. JkOHOMUKa Tpyda B KacCU4eCKom NoSIMTUYECKOM 3KOHOMUN.

49. Pa3Bntne aKOHOMUYECKOW Teopuun Tpyaa.

50. Uctopusa ngen o cogep>kaHnm NOHATUA «BO3HaArpaXgeHue 3a Tpya».

51. Nctopusa opraHusaumm 3apaboTHon nnatbl B Poccun.

52. OcoBEHHOCTN PbIHOYHOrO MexaHu3Ma onnaTtbl Tpyaa: OT UHAYCTPManbHOro Ao
NoCTMHAYCTpManbLHOro oduiecraa.

53. YueHne A.CmuTa 0 Hamnorax u ero BfMsiHAE Ha pa3BUTME HANOroBOW TEopUn U
NPaKTUKN.

54. Hanorosas Teopus B Map>XMHaNMUCTCKOW LUKOSE.

55. HanoroBas Teopusi B 3KOHOMUYECKNX B3rfsigax MOHETApPUCTOB.

56. Pa3Butne Hanoroeoun Teopmn B paboTax poccumckmx akoHommcTtos B XIX — XX B.
57. Pa3BuTne 3anagHbix Teopuin 0 HapogoHaceneHun B KoHue XIX — Hay. XX BB.

58. dakTOop NpocTpaHCTBa B UCTOPUMN SAKOHOMUYECKON MbICIIN.

59. BapoxaeHune nepBbIX TEOPUIA pa3MeLLEHMSI MPON3BOACTBA.

60. N3 nctopun B3rns40B Ha perMoHarnbHy cneynannsauuio.

61. Poccuinckas wkona permoHasnbHbIX 3KOHOMUYECKUX UCCNen0BaHUMN.

62. OCHOBHbIE 3Tanbl PasBUTUS TEOPUN AKOHOMUYECKOIO panoHMpoBaHust B Poccun.
63. NcTopusa cTaHOBMAEHNSA HayKn NPUPOAONONb30BaHUS.

64. ®dopmupoBaHME 3KOHOMUKM MPUPOOONOSIb30BaAHUA B TpydaxX POCCUMACKUX
9KOHOMMCTOB.

65. CtaHoOBNeHWe KoHUEenuMM YCTOMYMBOrO 3KOSTOr0-9KOHOMUYECKOrO pasBUTUS
obecTBa.

66. Victopus obLLero MeHeaKMeHTa.

67. Nctopusa cneunanbHOro MeHeO)KMeEHTa.

68. NcTopusa npuknagHoro MeHemQKMeHTa.

69. dopmmpoBaHME Hay4YHOrO0 MEHEPKMEHTA Ha YPOBHE NpeanpuaTUi.



21

70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

McTopuna domHaHCOBOro MeHegkKMeHTa.

McTopna Teopun NpUHATUA yripaBneHYeCKNX peLleHunn.

dunocous ynpaBneHusa: UCTOPUA N COBPEMEHHOCTb.

OTanbl pasBUTUS TEOPUN OpraHn3aLmu.

3apoxaeHue n passuTtne GyxranTepcKkoro yyeta B aHTUYHOCTMW.

PasBuTtune Gyxrantepckoro ydeta B 3anagHon EBpone B anoxy Bo3poxaeHus.
WNcTopus Byxrantepckoro ydeta B Poccuu.

CtaHoBneHue 1 passuTne Typu3ma Kak oTpacrv 3KOHOMUKN.

KoHuenuun nnaHoBoro xo3smncrtea B Poccuun B 1920-x rr.

OKOHOMMYEecKkMe ngeun o coumnanmame B pabotax OTEYECTBEHHbBIX U 3apyBEXHbIX

y4yeHbiX. 80. NcTopusa TpaHcgopmaumm MMPOBOro X03s1MCTBa.

81.
82.
83.
84.
85.

OBOMOLNA TEOPUU MEXOYHaPOLHON TOProBIu.
McTopua Haykm o douHaHcax.
Bknag ote4yeCcTBEHHbIX YYEHbIX B pas3BuTe Haykm o ouHaHcax.
OBONIOLMS TEOPUN HASOroB
Passutne wmeToooB MOAENMpPOBaHUS SKOHOMUMKM B paboTax naypeaTtoB

Hobenesckon npemun: 1. Xakca, P.Conoy, B. IleoHTbeBa, 1. CamyanbcoHa.

86.

Otanbl pa3BUTMS METOAOB JIMHEMHOTO MPOrpaMMUMPOBaHMUS B  peLUeHUn

9KOHOMWMYECKMX 3aaau.

87.

CTtaHOBNEeHMe maTemaTu4eckoro MogenmpoBaHNA 3KOHOMUKU B Poccun B

Hadane XX B. (no pa6otam B.K. Omutpuesa u E.K. Cniyukoro).
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Tembl 11 co0ece0OBaHUSI HA CEMUHAPCKHUX 3aHATHSIX
no puctuminae «Mcropus u punocodust HAyKn»

CraHoBneHue COLMAJIbHO-TYMAaHUTAaPHBIX HayK. AHTPOIIOLEHTPU3M
Peneccanca. CouuanpHas MexaHuka W Harypainusm 17-19 BekoB. Hayku o
KynbType: 1) «bunocodust >kU3HU» U MOUCK HOBOTO MpPEaMETa UCCIIEeI0BaHMUS,
2) HEOKaHTHaHIBl M MOUCK HOBOTO METO/Aa HcclieqoBaHus. Mumenb Dyko
«CroBa M BeLW»: apXxeoJoTusi TYMaHUTAPHOTO 3HAaHMS, TPU TJ00aIbHbBIE
snucTteMbl. OCOOEHHOCTH COBPEMEHHOI'O COLIMAJIIBHOTO Mo3HaHus. OOUIecTBO
KaKk OOBEKT MO3HaHWA. 3aJayd COLUMAIbHO-TYMaHUTApPHBIX HAYK (BBISBICHUE
3aKOHOMepHOCTEeH, CcTpykTypupoBanue). CyonekT u o0bexkT CI'H. Cwmbicibl
(Belb Kak HOCUTEIb CMbICIIA) U IIEHHOCTU. TeKcToBas mpupoja OoO0BEeKTa
uccnenopanus. Cemuoruka. [[ManoruyHocTh MO3HAaHHS. MHOXKECTBEHHOCTb
napagurm. Crnenuduka meronoB CI'H. Habntonenue mpoctoe v BKIIOYEHHOE,
UHTPOCIIEKIUS W SMIIATHs. JTHOMEToJoJIorndeckuil noaxoxa. ConuanbHbINA
AKCHEPUMEHT. KOMIIapaTUBUCTCKUN METOJ: IOIEPEYHBIE CPE3bl, JOHTUTIOA.
AHanu3 nokyMeHTOB. Onpoc: aHKETUPOBaHUE, UHTEPBBIO. MoHOrpaduueckuit
MetoJ. buorpadus. IlpoektuBHbIE MeTONBl. TeCTHpPOBAHHE W COLIMOMETPUS.
Urposbie metoasl. Hxonorpadus. [IpuHUuMNBl colMalbHO-TYMAaHUTAPHOTO
UCCIIEJOBAHUs: TEPIUMOCTb, YCIOBHOCTb, AaIlOJUTHUYHOCTb, AHTHUAKTUBU3M,
rymanu3M. Ounocodust uctopuu. Aupu CeH-CuMoH: 00IIECTBO KaK OPraHu3M
U npuHOMN ucropusma. I'eopr I'erenb: BcemupHas MCTOpHUs Kak IPOrpecc B
co3HaHuu cBoOonbl. Kapn Mapkec u @puapux OHrenbc: BCEMUPHAs UCTOPUS
KaK mporpecc B cdepe MarepuaibHOro mpousBojacTBa. dunocodus HUCTOPUU
Kapma Scnepca: «oceBoe Bpems». Hwukonain J[aHWIEBCKHI: KYyJIBTYpPHO-
ucropudeckue Tunel. OcBanpa [lnenrnep: KyapTypa U HUBUIM3aLMs. APHOJIb]
ToitaOu: JIOKaJIbHbIE UMBWIH3ALIAH. dwunocodckue POOTIEMBI
couuosniornyeckux Hayk. Couuoniorus Kak «conuanbHas ¢usuka» y Oriocrta
Konta n Omunsa [ropkreiima: coldaibHas CTaTHKa M COIlMalibHas JUHAMUKA,
TPHU CTaJMU OOIIECTBEHHOTO IMporpecca, MpaBuia COLUOJIOTMYECKOTO METO/a.
Makc Bebep u ero «1moHMMaroIasi COlMOIOTUs»: €CTECTBEHHbIE U COLIUATIbHBIE
HayKH, «HUICAIbHBIM THUI» B COLIMOJIOTMM W HUCTOpUH. Teopus COIMaIbHBIX
cucteM Huknaca Jlymana: Tpu npenyOexaeHus B COLMOIOTHHU, OOIIECTBO Kak
ayTomnone3nuc KOMMYHUKaluid. DEHOMEHOJIOTUYECKasi COLMONOTHS: Anb(pen
Hrou, Maponba Napdunkens, [Mutep beprep u Tomac Jlykman. Kputnueckue
TEOpPHUU OOIIECTBA.

Knaccuueckuit  mapkcusm. «@pankdypTckas mkona». HWmem  Makca
Xopkxaiimepa u Teomopa AnopHo. Teopusi KOMMYHUKATHBHOTO AEHCTBUSA
KOprena XabGepmaca. IIpoeKT «KOHCEHCYCHOW MOJENIU JIEMOKpPATUN.
Kputepun u ycnoBus «u1eaibHOM KOMMYHUKATUBHOW CUTYaLIUID.
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MHOCTpaHHbIN A3bIK (AHFMUNCKNUN)

3apgaHus ANA NPOMeXyTOYHOM aTTecTauum

1. Scan the article as quickly as you can and tick the information that is mentioned.
Do not read it carefully word by word.

(a) the first fast food restaurant

(b) animals kept for profit

(c) a domestic fowl

(d) feeding methods

(e) a building to house animals

(f) a hygiene issue

(g) ahealth problem related to the ears
(h) a machine that minces meat

With fast food chains becoming more popular and people’s attempts to make
meals more quickly and cheaply, livestock is now raised differently than it was
in days gone by. Many domestic animals will never breathe fresh air outside nor
eat off the land. Chickens that live indoors their entire lives are fed grains which
include antibiotics to help them grow faster until they are deemed large enough to
butcher. Cattle farms are not what they used to be either. Cows usually start life
in fields before they are sold to the meat production industry. Huge factory-like
structures can house thousands of these large animals, but this can have huge
implications for food safety because such cattle live in their own manure. The
cattle are given growth hormones in their ears to help them grow faster. Once
they are sufficiently fattened up, they are sent to slaughterhouses, where they are
processed into cuts of meat and what'’s left is sent to the grinder. After that, the
processed meat is made into burger patties and shipped to fast food restaurants
for everyone to enjoy.

2. Choose the correct answer.

(@) Itwas a_____ occasion whose importance was not realized at that time.
* Historic
* Historical
(b) Do you enjoy reading novels?
* Historic
* Historical

(c) If only we could solve all the problems of the world with the flick of a
wand.
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» Magic
» Magical
(d) Itisnot ____ to take another loan now.
* Politic
* Political
(e) That scandal destroyed his ____career.
* Politic
* Political
(f) The experience was purely .
+ Magic
* Magical

3. (a) What is being implied by this sentence?

Informal discussions and sharing of ideas between staff (teachers and teach-
ing assistants) were useful but insufficient to promote consistency of ap-
proach and better progression.

(b) What is being implied in this sentence?
In primary schools, some teachers lack the specialist knowledge needed to
teach PE well and outcomes for pupils are not as good as they could be.

(c) What is being implied in this paragraph?
Although the survey uncovered areas of good practice, the quality of transi-
tion between Key Stages 2 and 3 in English was too often no better than
satisfactory. The lack of regular communication and exchange of ideas bet-

ween primary and secondary schools created problems for continuity in
teaching and assessment.

4. Rewrite the sentences using inversion with adverbial phrases so the meaning is
the same:

(a) They opened the exam paper and immediately began to panic.

(b) The central bank would consider the move only if the economy got much
stronger.

(c) You cannotleave the exam room unescorted under any circumstances.

(d) Hedidn'’t feel nervous until he stood at the podium ready to speak.

(e) 1 was not only leaving a special place, but also my family and friends.

(f) He finally left the stage after he had fully soaked up the rapturous applause.

5. Complete the extracts with the correctform of the verbs in the box:

]CIench drum fold raise roll scowl shake shrug tap yawn
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(a) ‘Can | just ask a question?’ he said, tentatively _____his hand.

(b) ‘I totally disagree’, she said firmly, __ her head.

(c) Stellastood there with herarms ____and a disapproving look on her face.
(d) He ___ hisfistsin a mixture of frustration and anger.

(e) ‘OK, so what do we do now?’ she asked, ____her fingers on the desk.

(f) ‘Don’t your eyes at mein that manner,’” she told him.

6. Put the sentences in the correct order to complete the email:

(a) Marta Masini joined Waterwells Books January last year and since then she
has been a reliable, effective and valuable member of the sales team.

(b) Belowis my reference for Ms Marta Masini.

(c) | believe that Marta will be a valuable addition to any organization that she
may join. While we regret Marta’s decision to move on, | would recommend
her without hesitation.

(d) Yours faithful,

Carmen Napoli.
(e) Please getin touch if you should require any further information.
(f) Dear Sir or Madam,

(g) She has consistently showed that she is able both to work independently
and as part of a team.

(h) Marta is professional and efficient in her approach to work and she has a
sound knowledge and understanding of both the book-selling business and
the wider retail industry.

7. Study Fig. 1, then complete the accompanying description by adding the words
and phrases from the offer below. Refer to the graph for the necessary dates and
figures.
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Fig. 1 The population of
Great Britain 1100-2000

The growth of the population of Great Britain

Like most countries, Great Britain‘s population has grown rapidly. Fig. 1 (1)
_____ the population of GB since 1100. (2) ___ the population (3)
2.5 million (4) 4 million in the first part of the 14th century. Then the
population (5) approximately 2.5 million as a result of the “Black Death”
plagues of 1361, 1371, and 1382. There was (6) population until the 17th
century, when it (7) approximately 8 million. That (8) until the
first half of the 18th century, when the population (9) , reaching 36 million
in 1900 and 46 million in 1920. If (10) , (11) __ the population of GB
(12)__ 65 million in the year 2000.

to

illustrates the rise in

level was maintained
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a steady rise in

it is estimated that

The graph shows that

the present trend is maintained

declined to

levelled off at

rose from

began to rise rapidly

will reach

. Expand the notes and write a paragraph. Use passive reporting structures for the
verbs in italic.

estimated / global energy consumption / increase by around 50% by 2050.
thought / half / growth / come from China and India.

moment / China and India consume about 21% / world energy / but / expected
/ 31% / middle of the century.

also / calculated / China / use around 60% more energy than the US by 2050.

. Read the following text critically and select at least five weaknesses. The text is
adapted from material published in The Economist, a non-academic source.

Rule Britannia

“‘Rule Britannia”, Britain’s unofficial national anthem dating from 1740, cele-
brated not only Britain’s military might but its commercial prowess as well.
A century later saw the high-water mark of its influence in the world, which
coincided with the last great wave of globalisation. The first country to industri-
alise, Britain was soon turning out more than half the world’s coal, pig-iron and
cotton textiles. In 1880 its exports of manufactured goods accounted for 40% of
the global total, and by 1890 it owned more shipping tonnage than the rest of
the world put together.

Less than a century on from those glory days Britain had become the “sick man of
Europe”, infamous for wild swings in inflation and growth and for confrontational
trade unions. Shorn of its empire and a late and reluctant arrival in the European
Community, Britain was grappling with the prospect of irreversible decline.

Britain’s fortunes are looking up again. Steady economic expansion in the past
14 years has pushed its GDP per head above that of France and Germany. Its
jobless figures are the second-lowest in the European Union. Inflation has been
modest, and sterling is if anything too strong for Britain’s good.

Much of this transformation is due to a quarter-century of profound policy change
at home. The Conservatives in government tamed the unions, freed financial
markets, and unloaded a host of state-owned enterprises. A wrenching decade
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10.

11.

resulted in a more flexible and competitive economy, though also a more unequal
and less cohesive society. A Labour government under Tony Blair sensibly built
on its predecessors’ work but tried to combine free markets with social justice.

Yet globalisation too has played a big part in defining the Britain that is emerging
now. Barriers to the free flow of goods and services, labour and capital are being
pulled down around the world, aided by huge improvements in communications
and transport. Most countries are embracing market capitalism, including titans
in the developing world. It is not just their tennis shoes and computers that are
conguering the globe but, increasingly, their software and services, and indeed
their capital. Most important, perhaps, they have vast pools of relatively cheap
and increasingly skilled workers who put pressure on jobs and wages in rich
countries.

Allied with technology, globalisation increases competition and exposes inefficien-
cy. It tends to lessen inequality among countries and increase it within them. In
short, though the overall effect is positive, there are losers as well as winners. But
Britain is successfully riding the current wave of globalisation.

Rewrite the sentences using the words given:

(&) I wasn’t aware that there was a deadline at all. (of)

(b) I'm determined not to get behind with things again (that)

(c) She was upset that she wasn’t told any sooner (about)

(d) He’s not so keen on us going on the training course (that)

(e) I was pleased that | was given the opportunity (to)

(f) 'm not conscious of any decision being made (that)

(g) 1 was delighted to be even considered for the post (that)

(h) We have decided that we are not going ahead with the project (against)

Complete the news extracts with the words in the box:

] ambition dropping fall heart it make out realizing set throw towel wayside \

Mark Zuckerberg, Steve Jobs and Bill Gates are well documented for 1) _
2) of university to pursue their ambitions. But, according to a recent study,
for every success story, there are many who say they regret the decision to not
finish their studies. The research suggests that if you want to 3) 4) in
your chosen field or profession, then a university education is still the best start
you can get.

Local hero Ella Franklin 5) her 6) on becoming a professional foot-
baller and playing for her country at the age of eight and today, is on the verge
of 7) __ her8)____ . She has for the first time been named in the provisional
national squad. ‘It's been a hard journey and I've seen many players 9)
by the 10) __ or for variousreasons 11) __ inthe 12) __ , but for me
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it's all I've ever wanted to do. It's been hard work and there have been a lot of
sacrifices along the way, but if | get selected, then it's all been worth it.’

12. Complete the sentences with the expressions describing success:

(@)
(b)
(©)

(d)
(e)

()
(9)
(h)

It has been said that you have success when you don’t know whether
what you're doing is work or play.

With the last known case in Bangladesh in 1975, the eradication of smallpox
is one of the great success of our time.

The game Angry Birds became an success after its release in 2009,
with 15 million official downloads 1 its first year. However, its creator, Rovio
entertainment, had previously launched 50 similar games with success.

Comedienne Joan Rivers said the of her success was that she put into
words what people were secretely thinking.

Sir Alex Ferguson, the most successful football coach of all time, believed
that his risk-taking mentality was to his success, He also claimed that
if ateamis genuinely of success, it is far more likely to win.

Harry Potter author J. K. Rowling approached a dozen publishers
success before she was offered a publishing deal.

In vitro fertilization has a success of about 35% for younger women.
This drops steadily with age.

The model of starting something simply and building a community around
it, as demonstrated by the likes of Facebook and Twitter, has been
success.

13. Write a cover letter for the position you are going to apply for.

14. Write an essay to respond to the sources below. In the essay you should:

referto all four of the key points you have identified
make your own opinion on the topic clear in the conclusion

use a neutral or formal style

write 240-280 words

use appropriate linking devices

proofread the essay for grammar and vocabulary mistakes

Source 1

In the past, many societies venerated their elders, but now they are often forgot-

ten,

those without families may be left to rely on the state to look after them,

if there is even such a support system in place, rather than being supported by
their communities. Another problem is governments are moving towards being
“digital only”, so older people can feel left behind or neglected by society as a
whole.
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15.

16.

Source 2

Thanks to advances in modern healthcare, our aging population is staying fitter
for longer, able to enjoy working well past retirement age if they so choose, or
have an active retirement if not. Older family members also provide valuable
support to their younger counterparts, for example through providing childcare
which enables both parents to go to work. This reliance on older members of
society is a valuable asset.

Find and correctthe errors in the email. Rewrite it to make it more formal.
Hello Professor Smith,

I’'m sorry to tell you but im sick and will not be able to come to class. See you
Wednesday.

Jason

Prepare a report on inequality in country N.
Requirements:

* the topic is to be pre-approved by the instructor;
* length: 4-5 minutes;

* visual materials are optional,
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SAO0AHUNA ONA TEKYLWWEINO KOHTPOIJIA

Tema 1. Language and Communication.

1. When reading a text for the first time, you should skim over it to grasp the main
idea. In this example, read the highlighted text and quickly look over the rest of
the text:

Are electric cars really eco-friendly?

Electric-car drivers are saving the planet, right? Their vehicles produce none
of the pollutants that dinosaur-burning, fossil-fuel-powered machines do. That
is the standard view, and governments around the world provide incentives to
encourage the uptake of this new technology.

The TeslaModel S is a 100% electric
vehicle. It does not have an exhaust to emit from. So what happened?

Instead of an expected rebate of around S$15,000 (US$10,800) he received a
fine of the same amount for being a gross polluter. The company commented
the incident, “The Model S that our customer imported into Singapore left our
factory only two years ago with energy consumption rated at 181 Wh/km. This
qualifies as the cleanest possible category of car in Singapore and entitles the
owner to an incentive rather than a fine.”

The Singapore authorities calculated the “ carbon cost” of generating the electricity
that will be used to charge the car. This is the elephant in the trunk of electric
vehicles. Where and how the power is produced is not often considered, but
perhaps it should be. Let's move the elephant up to the passenger seat and
address it directly.

The authorities in Singapore apparently found the Teslain question consumes
444 watt-hours of electricity per km (Wh/km) in tests. Without wanting to get
too maths-heavy, the number of 444Wh/km does seem high. And as we still need
power stations to produce such amount electric energy, the environmental impact
is not so small as it seemed to be. 3ut what about the bigger picture - shoulc
we be factoring in the emissions of power stations when working out how greer
an electric car s? The logical answer is yes. Emissions shifted elsewhere are still
emissions, anc CO2 impacts the global atmosphere wherever it is released.

After you've skimmed the text, you should get the general idea: one man imported
an electric car to Singapore and was fined for that, because the car was considered
as a polluter. It turned out that electric cars can also be dangerous for the
environment, because electric energy used to charge them is produced at power
stations, which emit pollutants.

Now let’s look at the questions:
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(a) What is the aim of this text?
A. To discourage people from visiting Singapore

B. To prove that electric cars are less eco-friendly than fossil-fuel-powered
machines

C. To showthat we need to count the emissions of power stations to see
how green an electric car is.
(b) When the owner of the electric car went to Singapore, he received
A. arebate of around US$10,800
B. afine of around US$10,800
C. afine of around US$15,000

(c) To prove that electric car was a gross polluter, the authorities in Singapore
calculated the of generating the electricity to charge the car.

2. Choose the correct reporting verb from this list and finish the reported speech

for each example.

Told  Suggested
Said Asked
Advised  Offered
Warned Ordered

(@) “I'd goand see a doctor if | were you,” Julie said to me.
Julie meto go and see a doctor.
(b) “Canyou come and help me with this box?”
John meto help him with the box.
(c) “This is an exam Mr. Jenkins!! Shut up now!!!”
The headmaster Mr. Jenkins to shut up.
(d) “That road is very dangerous so just be very careful!”
His mother him that the road was very dangerous and to be careful.
(e) “Liverpool won the match last night.”
The journalist that Liverpool had won the match the previous
night.
(f) “Why don’t we go and see that new film at the cinema.”
Bill going to see the new film at the cinema.
(g9) “I cancome and look after the children tomorrow night.”
Jane to come and look after the children the following day.
(h) “The lesson starts at six o’clock in the evening.”
The teacher us that the lesson started at six in the evening.

3. Some adjectives end in —ic and some end in —ical. Since there is no rule, it is not

easy to find out which form is correct in a particular case. Choose the correct
answer:
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(a) She is interested in learning languages.

» Classic
» Classical

(b) She had a expression on her face.
+ Comic
« Comical
(c) 1 enjoy watching movies.
» Comic
+ Comical
(d) A lot of people believe that the government’s

» Economic
* Economical

(e) 1 want to buy an car.

* Economic
» Economical

(f) Heis doing masters in engineering.
* Electric
* Electrical

policy isin the ruins.
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Tema 2: Human Interaction.

1. Complete the extracts using the correct past form of the verbs in the box:

have limit make measure weigh account communicate mark propose rise
willlbecome work be not/be can/produce can/also/produce develop discover
invent require seek start use

(a) The first telephone call from a hand-held mobile phone in 1973.
Until then, mobile telephony to phones installed in cars. The phone
used for this call, produced by Motorola, approximately 2 kg,

23x 13cmand a talk time of 13 minutes.

(b) In the late 1980s, computer scientist Sir Tim Berners-Lee, who for
CERN at that time, first what the World Wide Web. This
the beginning of the modern Internet as we know it today and it
had immediate impact on global communication. In 1993, it for 1%
of all telecommunicated information, which to 51% by 2000 and, by
2007, more than 97% of all information passing through telecommunications
networks by the Internet.

(c) People a range of paper-like materials such as papyrus and parch-
ment for a long time before paper in ancient China around 2,200
years ago. However, these original materials expensive, in limited
supply or extensive preparation, so an alternative . People
soon that paper made from wood easily, cheaply and
in almost every location. And, after large scale manufacturing techniques

, it for another 1,000 years or so that papermaking and
manufacturing in Europe.

2. Complete the news extracts with the words in the box:

Hardly Never before Nosooner Notuntil Onlyby Onlywhen So
Such

(@) unexpected was the announcement that even the minister’s own
colleagues were taken by surprise.

(b) he arrived at the conference centre, did the minister realize the
extent of ill-feeling he had generated.

(©) was the second edition of the book on sale than the third and fourth
were being planned.

(d) was the hectic pace of the game, it came as no surprise when Miller
quickly netted his second.

(e) both sides agree to and hold an unconditioned ceasefire, will talks
be possible.
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(f) had the dust begun to settle on the expenses accusations when he
was implicated in the cash-for-questions scandal.

(9) being united will they have any chance of defeating the government.

(h) , at all the meetings that | have attended, have | seen such enormous

attendances as | have seen this campaign.
3. Rewrite the sentences using the verbs in italics so the meaning is similar:

(a) It’s possible that the Internet wasn’t working earlier. Might.

(b) It was a really bad move to phone him. | regret it now. Should.

(c) I couldn’t get hold of them. | think I might have the wrong number. Able.
(d) My grandparents would often call me for a long chat at weekends. Used.
(e) I never used to want to goto bed as a child. Would.

(f) Sarah wasn’tin the office yesterday so it's impossible that you spoke to her.
Can’t.

(g) Maybe you told me, but | can’t remember to be honest. Could.

(h) He constantly used to be on his phone, whether it was WhatsApp or Face-
book or whatever. Would.
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Tema 3: Risks and Hazards.

1. Cause-effect markers. Complete each sentence with one or two words.

(a) Rises in the price of oil cause inflation and, as , there is upwards
pressure on pay.

(b) Due the increase in rents, many of the area’s tenants are being
forced to move out.

(c) Older information is stored offsite of a lack of space within the
main office.

(d) A small businessman might not have an HR department; the owner may
have to take care of personnel issues.

(e) Internet marketing can automatically measure its own success web-
sites provide convenient access data.

(f) Owing to that the first few performances attracted very small
audiences, the show was cancelled at the end of its first week.

2. Countable and uncountable nouns. Fill in the gap using one of the nouns below
and a necessary article.

coincidence phenomenon consequence evidence disease occurrence

decrease

(a) It's not that none of the directors are women.

(b) Two hundred people lost their jobs as of the merger.

(c) Thereis convincing of alink between exposure to sun and
skin cancer.

(d) Globalization is of the 21st century.

(e) Vandalism used to be rare here.

(f) There has been of nearly 6% in the number of visitors to the
museum.

(g) A fatty diet increases the risk of heart

3. Dr Syal is advising one of his dissertation students who is interested in pollution
in road tunnels. Complete the conversation. You are sometimes given the first
letter to help you.

Dr Syal: You could ¢ the total number of private cars that use the tunnel
each week, based on the day-to-day figures, and get an a figure for how
much carbon they’re all emitting.

Melissa: How p would that figure have to be?
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Dr Syal: Oh, it doesn’t have to be exact, you just need to e more or
less what the total pollution will be. Then you can check to see if those figures
t with the figures that have already been published for similar tunnels.
And the figure won’t be ¢ of course; it'll go up and down depending on
lots of factors such as weather conditions, average speed, etc.

Melissa: But canwe say if the figures will be true for the future too?

Dr Syal: Well, we do know that the traffic growth has been c over the
past ten years; it hasn’t ever gone down, so | think you can make some useful
predictions.

Melissa: Should I present each daily total as a d item or can | just put
them all together into one figure for each week?

Dr Syal: A weekly total is fine, and you can it up or to the
nearest 100.

Melissa: Right, OK. Thanks so much for your help.
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Tema 4: Economic Resources.

1. Complete the text using the passive form of the verb in the box.

be embed
introduce test
develop generate (x2)
place

In 2010, in Toulouse, France, a pilot scheme (1) to power street lights
using energy (2) by the feet of pedestrians passing by. A number of
pressure-sensitive modules, (3) with electricity producing microsensors,
4) under sections of pavement in the city center. The idea of using
human footsteps to generate electricity in this way had been around for a long
time, but this was the first time that such a scheme was able to (5) on
the street. Until then, the modules were unsuitable for street use as, according to
the designers, Dutch company SDC, they needed (6) “virtually jumped
on” for enough power to (7) . However, a model (8) on which
you could walk normally and still produce enough energy to power nearby lights.

2. Rewrite the sentences using nominalization.

(a) It looks like they didn’t think about the design very much.
It doesn’'t look like much thought was givento the design.

(b) They didn’t allow for any delays in the development process.
No

(c) We have duly considered everything in making this decision.
Due

(d) A number of people complained about the service.
A number of

(e) I am pleased to say that we have agreed on most aspects of the deal.
I am pleased to say that

(f) Itis clear that we need to prioritize renewable energy sources.
It is clear that

(9) Initial reports suggestthat the parties seem to have compromised regarding
CO2 emission quotas.

Initial reports suggest
(h) We progressed significantly regarding trade in ozone-depleting substances.
Significant

3. Rewrite the sentences using the words in brackets.
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(a) Spot prices for metals did not rise or fall in this period despite the turbulence
in the oil and textile markets. (stable)

(b) Visitor numbers at the Sizewell education centre increased by 14%in the
period 2007-2009. (increase — noun)

(c) It can be imagined that modern medicine will continue to extend human
life. (plausible)

(d) The sales totals for fine art at the auction house were at their gighest level
for twenty years in 2009. (peak — noun)

(e) There was a slight fall in house prices in Cumbria in the first half of 2012.
(slightly)

(f) “What you say may be relevant, but | disagree with your order of priority.”
(a point)

(g) Payday loan companies reported that there was three times as much demand
for their services during the Christmas period in 2017. (trebled)

(h) The number of complaints to the BBC over offensive language rose steeply
throughout the 1990s. (rise — noun)
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Tema 5: Bringing about Change.

1. The following sentences are mixed formal and informal. Write F (formal) or |
(informal) after each sentence.

(&) The project will be completed next year.

(b) I showed that his arguments didn’t hold water.

(c) 1 wonder why he put up with those terrible conditions for so long.

(d) Five more tests will be necessary before the experiment can be concluded.
(e) Itis possible to consider the results from a different viewpoint.

(f) It has been proved that the arguments so far are without foundation.
(g) He'll have to do another five tests before he can stop the experiment.
(h) Itis not clear why such terrible conditions were tolerated for so long.

(i) There are a number of reasons why the questionnaire should be revised.
() We'll finish the job next year.

2. Combine the sentences using a relative clause. Use relative pronouns only where
necessary. Note that you have to use commas in some of the sentences.

A holiday in Scotland

(a) We spent our holiday in Scotland last year. Scotland is in the north of Great
Britain.

Last year we spent our holidays in Scotland, whichis in the north of Great
Britain.

(b) People live in Scotland. They are called Scots.
The people

(c) We first went to Edinburgh. Edinburgh is the capital of Scotland.
We first .

(d) Arthur Conan Doyle was born in Edinburgh. He wrote the Sherlock Holmes
stories.
Arthur Conan Doyle

(e) Then we visited a lake. It is in the Highlands.
The lake

(f) Loch Ness is 37 km long. People know it for its friendly monster.
Loch Ness

(g) Therewe met an old man. He told usthat he had seen Nessie.
An old man

(h) We then travelled to a mountain. The mountain is near the town of Fort
William.

We then
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() The mountain is the highest mountain in Great Britain. It is called Ben
Nevis.

The mountain

() I sent you a postcard. It was written on the summit of Ben Nevis.
The postcard
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Tema 6: The Meaning of Success.

1. The dictation computer prints exactly what it hears. Sometimes, however, there
is more than one possibility and the computer makes a mistake. Find the errors
in the computer’'s work in the left-hand column. Then match the sentences with
their responses in the right-hand column. Use the responses as clues if you have

difficulty finding the mistakes.

1. Alaskaif she wants to come with us.
2. | can pose music for TV programmes.

3. The office has changed into civilian
clothes.

4. Did you see the way to go? He was
at the next table a minute ago.

5. In this newspaper, the TV guide is
on the sent a page.

6. | picture book off the floor.
7. Will you ever for give me?

8. This map shows all the citizen
railways in the country.

9. Spy does are not really insects you
know.

10. Coke and Pepsi arrival companies.

a. Who changed into civilian clothes?
b. Yes; | saw him going into the kitchen.
c. You'll ask who?

d. Really? It usedto be on the back
page.

e. | didn’t know you were a composer.
f. Only if you promise never to do it
again.

g. They look like insects to me!

h. Oh thanks! | didn’t
dropped it.

realize I'd

i. Do you think so? | think they work
together, myself.

j. 1t doesn’t show the smaller places
then?

2. Complete the dialogues with the correctform of the verbs in the boxes:

deal get persuade talk find find get be speak take work
apologize be see upset upset
(&) A. We finally managed him to something about it.
B. I imagine it was a relief for him it off his chest.
A. Yes, he couldn’t goon with it himself any longer.
(b) A. The programme has enabled over ten individuals full-time em-
ployment in the local area. And helped over twenty others part-time

work.

B. That’s great. And it’s brilliant that so manylocal businesses were willing

involved.
(c) A. My boss won'’t let me

any more time off work. | even offered

an extra half day to make up for it.
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(d)

B. You'd expect him a bit more understanding of your situation.
Have you tried to someone else? Is it worth to someone
above him?

A. Well, | spoke to Patrick, but he failed the funny side. He even
wanted me for unprofessional. Can you believe | really
didn’t mean him.

B. Oh, I wouldn’t worry about him. He's not got much of a sense

of humour at the best of times.

3. Match the expressions (1-10) with the phrases (a-j):

a. an unknown factor in someone’s

. achieve success success

. proven success b. the main reason for someone’s

. overnight success

. limited success

. key to one’s success

. confident of success

success
C. success that comes suddenly
d. some success, but not much
e. success that is undisputed

f. certain you will success

g frequency of success

. without success h. example of success
. success story i. unsuccessfully

10.success rate j. be successful

1
2
3
4
5. secret of one’s success
6
7
8
9
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Tema 7: Difference and Diversity.

1. Provide the missing derivatives to complete the word family:

Verb Noun Adjective
p0Ssess possessive
persuade persuasion
assess assessed
apply application

activity active
inform information

society social
experiment | experiment
equal equal
unite united

transfer

2. Complete the gaps with a form of the underlined word in the first sentence:

(@)

(b)

()

(d)

We need to analyse the data.
Statistical of the data provided some unexpected results.
You need good skills for this kind of work.

The stomach produces acids, which help to digest food.

The new model should be in in November.

If a factory does not become more , it faces closure.

The was withdrawn from sale after a number of defects were
identified.

Four alternative methods of payment are offered.

She takes a very approach to her work.

They have been developing a new for research in this area.

The president stated that economic development was the main priority.

The chancellor is concerned that the is overheating.
She is studying at Lancaster university.

(e) Wages tend to be higherin the private sector.

()

This law is intended to protect people’s

The water services industry was in the 1990s.

The heights of plants varied from 8 to 15cm.

A wide of fruit is grown on the island.

Regional in the unemployment rate are significant.

A number of , such as wind speed and direction, humidity and air
pressure, need to be considered.
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(g) Both approaches yielded similar results.
There are many between the two religions.

The firefighters resorted to industrial action to settle the dispute. ,
railway workers are threatening to strike because of changes in working
practices.

3. Match the phrase halves. The phrases can all be used to add contrastive ideas:

a. same time ...
1. While this may _
b. said that ...
2. At the _
3. This is not C. be true up to a point ...
4. Setagainst d.as it may...
5. Be that e.to say that ...

6. Having f. thisis...
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Tema 8: Learning and Memory.

1. Conditional sentences. Complete the text with the correct form of the verbsin
the box.

be (x2) not/carry out
have (x2) leave
may/subject enter
wish record
If you (1) are a parent or guardian, you (2) a responsibility to ensure
that your child receives school education for the years in which it is compulsory.
Should you, without good reason, (3) this duty, there (4) a

number of measures that can be taken to make sure that they are carried out.
A child must stay on the school register until they are legally allowed to leave
school. If a child were for any reason (5) school before that date, this
(6) as taking unauthorized absence and (7) to legal action.
Even though the school-leaving age is 16, a young person must by law continue
education or training until their 18th birthday. This means that if a child (8)

to leave school at the age of 16, he or she (9) a choice of either
undertaking work-based learning, such as an apprenticeship, or undertaking part-
time education or training if they (10) employment.

2. Complete the sentences with the words of phrases in the box.

assuming In the event that
unless otherwise
but for whether or not

(a) you get accepted on the course will depend as much on the interview
as on your exam results.

(b) we get enough participants, the course will run in the second week
of July.

(c) We'd better get a move on, we will be late.

(d) one or two areas where you could have gone into a bit more depth,
this is a very good essay. Well done.

(e) the course is cancelled, you will receive a full refund.

(f) You can’t normally teach at a university you have at least a

master’s degree.
3. Complete the extracts with the correct preposition.

@) arriving at the conference, please go to the welcome desk to collect
your badge.
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(b) waiting for over one hour, we still hadn’t received our food. Only
threatening to leave the restaurant did we attract attention of your
staff.
(c) interest rates being as low as they are at the moment, this may be a

good time to take out a loan.

(d) We are beginning to make steady progress and spending more on
resources, we are confident of making further progress.

(e) The miscalculations have been costly and wishing to apportion
blame, there has clearly been an element of human error in the process.

(f) accepting your kind invitation to speak at the conference, | have a
few questions.

Tema 9: Work and Equality.

1. Passive voice. Complete the sentences with the correct passive form of the verb
in brackets.

(a) Itis difficult for Barton plc to do any forward planning, because the company
(restructure) at the moment.

(b) A pop festival (plan) to raise money for charity when the Backers
suddenly withdrew their funding.
(c) By April next year, the wasteland next to the army base (occupy)
by protestors for five years.
(d) The prisoners (release) by the time the negociators arrived to begin
talks.
(e) When a commercial sponsor can be found, the project (carry out).
(f) Most scientists accept that the climate change that (observe) in

the last forty years is due at least in part to human activity.
2. Fill the gaps with the correctauxiliary or modal verb to avoid repetition.

(&) — Do you think Joanna will have paid off her debts yet?

— She , but I doubt it. You know what she’s like with money.

(b) — I drove past your house last night, about nine o’clock. I was thinking of
popping in.
—You . I wasn’t doing anything.

(c) 1 hope you get the job. If you , just think how much money you’ll
earn.

(d) —John has phoned you this morning.
—Don'’t pull my leg. He . He doesn’t know my phone number.
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(e) I thought I'd seen the film before but 1 , S0 | enjoyed it a lot.

(f) —I'm thinking of investing all my money in a record shop.
-1 . It sounds very risky to me.

3. Understanding figures and tables. Match the words with their definitions.

]trend axis mean mode median legend

(a) the value found by adding together all the numbers in a group, and dividing
the total by the number of numbers

(b) the value that appears most frequently in a series of numbers

(c) ageneral direction in which a situation is changing or developing
(d) having a value in the middle of a series of values

(e) the explanation of a map or a diagram in a book

(f) a fixed line againstwhich the positions of points are measured, especially
points on a graph
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MakpoakoHoMuka 1

3agaHna ona NpoMeXyToO4YHOM aTTecTauum

lpumepb! 3adauy.

1. Onepayuu Ha OMKPbLIMOM PbIHKE.

MokaXkMTe aHanUTUYeckn M C NOMOLLbLID FpadouMKoB, Kakon addeKkT okasbiBaeT
Ha NPOLIEHTHY CTaBKYy CAepXMBaKLue onepauum Ha OTKPbITOM PbIHKeE.

2. PagHosecue Ha OEeHEXHOM PbIHKE.
Y TUMAYHOTO I'Ipe%CTa_BI/ITeJ'IFI 3KOHOMMKNA dyHKUMA cnpoca Ha AgHbMM NpUHUMaeT
Bua: M® =PY (0.5—1), rae M - cnpoc Ha fieHbrn, Y - peanbHbivi goxoa, P - ueHa
eaVHMLbI BbIMYyCKa, U i - NPOLEHTHAs CTaBka (CTaBka, paBHas MSATM NPoOLEHTaM,
3anucbiBaetcsa kak i = 0.05).

(a) KakoBa BenuuuHa cnpoca Ha feHbr, ecnm P = 5, Y = 10000, n i = 0.05?

(b) KakoBa paBHOBEeCHas NpoLeHTHas cTaBka, ecnm M = 25000, P =5uY =
10000.

(c) PbiHOK HaxoauTcs B paBHOBecuM, onncaHHom B nyHkTe (b). LleHTpanbHbin
OaHK NpoBOAMUT Onepauunito Ha OTKPbLITOM PbIHKE, MOCME KOTOPOW CAPOC Ha
AeHbr nagaeT Ha 10 npoueHToB. YTO Npon3ongeTt C NPOLEHTHOMW CTaBKOW?
Onuwunte cnoBamu, Kak NPOUCXOAUT NPOLIECC YCTAHOBSIEHUS HOBOIO pPaBHO-
BECKS B 3KOHOMMUKE.

(d) PbIHOK HaxoauTcs B paBHOBecuM, onncaHHoMm B nyHkTe (b). Peueccus co-
kpawaeT obbem Bbinycka Ha 10 npoueHToB. YTO Npou3onaeT C NPOLLEHTHOM
cTaBkon? OnuwmnTe cnoBamu, Kak MPOMCXOAMT MPOLIECC YCTAHOBMNEHUSI HO-
BOro paBHOBECUS] B 3KOHOMMUKE.

3. YicmuHHble, NOXHbIE U HEONPEOeNeHHbIe YMeEEepPKOEHUSI.

OnpenenuTe U 00bACHUTE, SBASKOTCA N CrieayolinMe YTBePKAEHNS UCTUHHBIMU,
NOXHBIMW UMW YaCTUYHO UCTUHHBLIMKU. Ecnun yTBepkaeHWe MoXHO, npuBeauTe
KOHTpNpUMep.

(@) Ecnun LML B Poccun coctasnset 150, a B CLLUA - 85, To B Poccumn Habnto-
aaetcs nHpnauma, a B CLUA - gednaums.

(b) CornacHo mogenu Conoy, Yem Bbille HOpMa COepexXeHNin, TEM Bbllle NPOU3-
BOAWUTENBbHOCTb TPyAa B CTaLMOHAPHOM COCTOSHUMN.

(c) Ecnv Banosovt BHYTpeHHUI npoaykT (BBI1) akoHOMUKM HMxXe, Yem Baro-
BOW HauMoHanbHbI npoaykT (BHI1), To canbao Toprosoro 6anaHca noso-
XUTernbHoe.
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(d) MpowusBoacTtBeHHas oyHkums F(K,L) = K+ L onucbiBaeT

TEXHOMOTNI0
C NOCTOSIHHOM OTAayen OoT macwTaba n ybbiBatoLen oTaaden ot Tpyaa.

(e) CornacHo Teopuu naputeTa NoKynaTenbHOW CNoCOBHOCTM, HOMUHANbHasA Ae-
BanbBaLUMs MECTHOW BanioTbl NMPUBELAET K CHWDKEHMUIO peasibHoro 0O6MeHHOro
Kypca.

(f) YpoBeHb 6e3paboTuubl onpeaensieTcss kak NPOLEHT B3POCIIOr0 HaceneHus,
KoTOpoe He paboTaerT.

(9) Y oxmgaeMon MHMAAUUM HET U3LepxKek.

(h) Jltobas npounssoacTBeHHast PYHKUMA C NOCTOSHHOM OTAayen OT Maclitaba
nogpasymeBaeT NOCTOSHHYO AOM0 TPYyAOBOro Aoxoda B CTPYKType obuiero
poxopa.

4. BBI u uHOekchl UeH.

PaccmatpuBaeTcst akoHOMMKa € TpeMs BUAaMu rotoBov npoaykuuu: xneb, a6no-
KN 1 koMnbloTepsbl. LleHbl Ha ToBapbl 1 06bemMbl Npoaax 3a 2015 n 2016 roabl
npuBegeHsl B Tabnuue.

2015 2016

P Q P Q
xne6 $1 5000 $1.2 6000
610K $0.9 3000 $0.8 4000

komnbtoTepbl $300 5 $400 6

(a) WN3BecTHO, 4TO BCe Tpu Bnara npoussefeHbl M NoTpebneHbl BHYTPU CTpa-
Hbl. lMocunTante HOMUHanNbHLIM N peanbHbln BBI, ncnonbsya 2015 rog kak
6asoBbln onga oboux nepuogos. NpuBeante TeMMbl pOCTa HOMUHAMNBHOMO W
peancHoro BBI1 B 2016.

(b) Mocuutante gedpnsatop BBIM B 2016, ucnoneb3ys 2015 rog B kavecTBe 6a30Bo-
ro. Yemy paseH Temn uHdnaumm B 2016, HanaeHHLIN C NOMOLLLIO AednaTopa
BBM?

(c) NocumTtaiite nHpgekc notpebutensckux ueH (UML) B 2016, ncnonsdys 2015
rog B Kayectse 6asoBoro. Yemy paseH Temn nHpnauum B 2016, HangeHHbIN
¢ nomouwbto UMLL?

(d) Kak unsmeHnsaTca otseTbl Ha (b) u (C), ecnm KOMMbIOTEPBI - UMMOPTUPYEMbIN
TOBap M He NPOU3BOAMUTCA BHYTPU CTPaHbI?

(e) Kak nsmeHsatca oteetbl Ha (b) 1 (C), ecnu KOMNbIOTEPLI - KCMOPTUPYEMBIW
TOBap M He NoTpebnseTca BHYTPU CTPaHbI?

5. MobunsHocmb ghakmopog rnpoussodcmea U O0M20CPOYHOE PABHOBECUE Ha PbIHKE
akmopos rnpoussodcmea.

OKOHOMMKa cocToUT U3 ABYX pernoHoB: Cesep u KOr. B obonx perngHax npowus-
BOACTBO onucbiBaeTcs € nomoublo yHkumm Kobba-fymaca: Y = KL, rae L
n K - Tpyg v kanutan, CooTBETCTBEHHO. [MpeanoxeHne akTopoB NPOM3BOACTBA
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dukeuposaHo: KN = 16 n LN = 25 Ha Cesepe n KS = 9 n LS = 25 Ha lOre
(CeBep - pernoH ¢ nzobunmem kanutana).

CHavana npegnonoXxum, YTo ABa perMoHa M3onMpoBaHbl ApYr OT Apyra, U dak-
TOPbI HE MOTYT nepemeLlaTbcst Mexay HAMMU.

(@)

(b)
(©)

MNMocumTtante 06bEM BbiNyCKAEMOW MNPOAYKLUMU B KaXXOOM pervoHe n obbem
rnobanbHOro NPou3BOACTBA. Y KaKoOro pernoHa npousBOAUTENbHOCTb Tpyaa
(BbINYCK NpogyKunmn Ha ogHoro paboTHuka) Hanbonbwaa? O6bsAcHUTE CBOM
oTBeT.

BoiBegute (byHKLI,I/II/I cnpoca Ha Tpyad v Kanutan and obounx PErmoHoB.

MocunTante paBHOBECHbIE LieHbl M 06bEMbI NPOM3BOACTBA B 060MX permMoHax.
MokaxuTe Ha rpadurkax paBHOBECUSI HA PbIHKaX (PaKTOPOB MPOM3BOACTBA.
B kakom pervnoHe Hanbonblias peanbHas 3apaboTHas nnata (aoxog pabot-
HWKoB)? PeanbHaa otgaya OT kanuTana (goxod cobCcTBEHHUKOB KanuTtana)?
Ob6bsiCHUTE CBOW OTBET.

Tenepb NONOXMM, YTO KanuTan TakXke He MOOMIEH, HO TPy MOXeT cBoBoaHO ne-
pemeLlaTbcs Mexay permoHamu. BoaMoxHOCTb TPyOoBOW MUrpaLmum npupaBHAET
peanbHble 3apaboTHble nraTbl B 060MX pervoHax.

(d)

(€)

MNocumTante paBHOBECHLIE LieHbl 1 00bemM hakTOpOB nNpou3BoacTBa B 000-
X pernoHax. Yeenuuunacb nu peanbHas 3apaboTHas nnata B perMoHax
B CPaBHEHWM C cuTyaumewn, korga Tpya 6bin nmmobuneH? O6bacHUTE CBOM
oTBeT. [lokaxute Ha rpadukax HoBble paBHOBECUS Ha pPbIHKAX PakTOPOB
npounsBoacTBa. O6bsACHUTE MONyYeHHble pe3yrnbTaThbl.

MNMocumTtante 06bEM BbINyCKaEMON MNPOAYKUMU B KaXXOOM pervoHe u obbem
rnobanbHoro npoussoacTea. CpaBHUTE NPOU3BOAUTENBHOCTL TPyda B peru-
OHax ansi cnyyaes MOGUNbHOrO U MMMOGUNBHOrO Tpyaa.

6. [leHbeu u OeHexHo-kKpedumHas norumuka.

B akoHoMuke obwmn obbem pesepBoB T R coctaenseT 1000, HANU4YHbLIX AeHer B
obpatteHun C C - 2000, genosutos DD - 10000. Hopma obsizaTenbHbIX pe3epBoB
rr pasHa 5%.

(@)

(b)

(©)

MNMocunTtanTe KOIPUUMEHT AEHEXHOro Mmynstunnmkatopa, m. O6bsacHuUTe
BKpaTue, YTO OH 03Ha4yaeT? (MOXHO npuBecTV NpuMep TOro, kKak OH pabo-
Taert.)

Uemy paBHO 3Ha4eHue aeHexHow 6asbl 1 npeanoxkeHus geHer? MoxHo nu
yTBEPXKOATb, YTO B 3KOHOMMKE Pe3EPBbl N3ObLITOYHbI?

Temn nHNaunn ysenuumncs, n LeHtpaneHein 6aHk (LIB) HamepeBaetcs
BEPHYTb €€ Ha MPEeXHUN YypoBEeHb COKpaTUB npepnoxxeHwe aeHer Ha 2000.
Kakylo onepauuio Ha OTKPbLITOM pbiHke gosmkeH LIB npeanpuHaTe, 4TOObI
AOCTUTHYTb >Kenaemoro? B kakom obbeme? lMocunTtante n ob6bsacHATE CBOW
OTBET.
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(d) B pesynbtate ¢wmHaHCOBOro Kpuauca genosutbl ynanum go 6000, a obbvem
Hanu4yHbIX geHer ysenuumncs 0o 4000. Kak nsameHuncs nokasatenb AeHexX-
HOro MynbTUNNUKaATOpa W npeanoxeHve aeHer? Kakne mepbl LUB aomkeH
npeanpuHATL, YTOObI NpeasioXeHe AeHer ocTanocb HEM3MEHHbIM?

7. Modenb Conoy ¢ npou3so0cmeeHHbIMU 20Cy0apCmeeHHbIMU pacxodamu.

MNpounssoacTeBeHHas pyHKUMSA 3agaHa kak ¥ = F (K, G,L) = K GBI~ B  rpe
a>0,8>0wua+ B < 1. locygapctBeHHble pacxodbl G MOXHO UHTEpPNpeTU-
poBaTb Kak YpOBEHb MHMPACTPYKTYpbl MK ApYyrne nNpon3BOACTBEHHbIE YCAYTN.
OrpaHnyeHne Ha 06bem pecypcoB:

Ci+Gi+ It =Yy =F(K Gy, Ly)

FocynapcTBeHHblE  pacxofbl (MHAHCMPYIOTCS C MOMOLLbH MPOMNOPLIMOHANbHOIO
Hariora Ha goxog 7. JInyHoe notpebnexne U MHBECTULUMM - JONMM 1 — S U S OT

pacronaraeMoro 4oxofaa [OMOXO3SIACTB:

Gi=1Yy, Ci=(@0-53)(Yi— Gy, Lk=s(Yi— Gy

HaceneHune nocTosHHO: L; - KOHCTaHTa. Temn nsHoca kanutana paBeH 0.

(2) Onsa craunoHapHOro COCTOSIHUS HalauTe YPOBEHb KanuTanoBOOPY>XEHHOCTH
Tpyaa (kanutan, npuxogsawninca Ha ogHoro paboTHMKA), BbIP@XEHHbIN 4Ye-
pe3 HopMy cOepexeHuid, S, TemMn U3Hoca, O, U CTaBKy NOLOXOAHOrO Harora,
T.

(b) [Ons cTaumMoHapHOro COCTOSIHMS HaMAUTE (PYHKUMIO NPOM3BOAUTENBHOCTM
Tpyaa (BblNycka NpogyKumK, NPUXOASALLErocs Ha 04HOro paboTHUKa) U PyHK-
Um0 notpebnexHns Ha ogHoro paboTHMKA, BblpaXeHHble Yepe3 s, d u T.

(c) Hangute ctaBKy NogoxogHOro Hanora 7, Takyto, YTo AaeT Haubonblunn ypo-
BEHb KanuTanoBOOPYXEHHOCTW B CTALMOHAPHOM COCTOsIHWMW. [lanTe nHTep-
npeTauuto nonyvyeHHoMy pesynbTaTy. Kakas cTaBka Hanora ontumarnbHa B
crnyyae, Korga rocyaapCTBeHHble pacxodbl He BNUAKOT Ha NPOM3BOACTBO, TO
ectb B =0.

(d) Hangute HopMy chepexeHnin, MakCUMU3NPYIOLLYI yaenbHoe noTpebneHue.
O6bsicHUTE, KaK MOXHO JOCTMYb 30/10TOr0 Npasuiia HakoMeHus.

8. Makcumusauyusi peanbHo20 CeHbopaxa.

B akoHOMUMKe OYHKLMSA peanbHOro crnpoca Ha geHbrn npuHumMaet sug: L(Y, i) =
0.4Y — 2000i, rae Y - peanbHbl1 OXO4 M | - HOMUHANbHAaa CTaBka MpPoOLEHTa.
B paBHOBecun pearnbHbIi CMPOC Ha AeHbrv L paBeH peanbHOMY MNpeanoXXeHuto
aeHer M/P . U3BecTHo, 4To Y = 1000, a peanbHas cTaBka npoueHTa pasHa 0.01.
FocynapCTBO MCMONb3yeT CeHbopax Anst NOKpbITUS aeduumuta OrogxkeTa. LieHbl
KOPPEKTUPYIOTCA TONBLKO NOCe NonyvyeHns rocyfapCTBOM [oXo4a OT CeHbopaxa.
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(@)

(b)
(©)

(d)

PeanbHbI ceHbOpax B JaHHOW 3KOHOMMUKE - 3TO YBENUYEeHNe HOMUHAIbHOIO
NpeasioXKeHns OeHer, AeneHHoe Ha ypoBeHb UeH P (nocnegHee He U3MeHS-
€TCsl MTHOBEHHO C M3MeHeHneM M), TO ecTb M‘%:M‘. Beisegute dopmyny
peanbHOro ceHbopaxa, KoTopasi 3aBMCUT OT TEMMOB pocTa NpeanoKeHust

AEHer N pearibHoro crnpoca Ha AeHbrun.

Mokaxute, YTO B CTaUMOHAPHOM COCTOSIHUM TEMIM pocTa NPEeASIoXKEHNs ae-
Her paBeH YPOBHIO MHNSALMUMN.

BbiBeanTe chopmyny peanbHOro ceHbopaxa, KoTtopasi 3aBUCUT OT CTaumo-
HaPHOroO YPOBHS MHpNALNN.

HanguTte makcumanbHoe KOSIMYeCTBO pearnbHOro 4oxo4a OT CeHbopaxa M
COOTBETCTBYKOLMN YypoBEeHb UHPNAUMKU. OBBACHUTE NOMYYEHHbIN pe3ynbTar.
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SAO0AHUNA ONA TEKYLWWEIO KOHTPOIJIA

[NomalwHee 3apaHue 1.

O6wmin Bec: 100 6annos..

1. (20 6annos) UcmuHHbIe, FTI0XKHbIE U HeonpeoeneHHble ymeepX0eHUsl.

Onpe,u,enMTe N 06bsACHUTE, ABMAOTCA NN cnegywuwme yrsepxgeHma NCTUHHbIMNA,
NOXHbIMW UKW YaCTUYHO UCTUHHBbIMK. OLEeHKa 3aBUCUT OT KadecTBa HpMBeﬂeHHOIZ
aprymeHtauuu. Ecnu yTBEPXKAOEHNE TTOXHO, fante KOHTPMNPpUMED.

(a) (4 6anna) B asrycte 2017, YparaH “XapBu” B XblOCTOHE YHUYTOXWUIT MUNSK-
OHbl aBTomMobunen obuen ctoumoctoto Honee $3 mnpa. B pesynstate, BBl
wrata Texac cHusmnocb Ha $3 mnpg s 2017.

(b) (4 6anna) Ecnn UML, B Poccun coctasnsiet 150, a B CLLUA - 85, To B Poccumn
Habnogaetcsa nipnauus, a B CLLUA - gedonsuums.

(c) (4 6anna) B pekabpe 2016, aHrno-wBenyapckas TpenauHrosass KOMMAHUS
Glencore n Katapckui MHBECTUUMOHHBLIA (DOHA, 3aKPbIIM CAENKY MO MOKymM-
ke 19,5% akumn “PocHedTn” Ha obwyto cymmy $11.3 mnpg. OTa onepauus
oTpasunacb Ha nokasatene BBI1 Poccun 2016 roga kak pocT akcrnopTa.

(d) (4 6anna) YpoBeHb 6e3paboTuLbl ONpeaenseTcs kak NpoLeHT B3pOCoro Ha-
ceneHuns, KoTopbln He paboTaerT.

(e) (4 banna) bonee BbicokM nokasatens BBl Bcerga o3Hauaet 6Gonee BbICOKMIA
ypOBeHb 0BOLLECTBEHHOrO0 B1aroCoOCTOAHNS.

2. (20 6annos) UL u e20 KOMIMOHEHMEI.

Mepenaute Ha canT ®egepanbHon cryX6bl rocyaapcTBEHHON cTatucTkm® n Ham-
ANTE JaHHble MO MHAEKCY NoTpebutenbckmx LeH. Ha Hackonbko MHAOEKC BbIPOC
(BKNto4asi BCe KOMMNOHEHTbI) ¢ Havana 2017 roga? [na Kakux TOBapOB LiEHbI
Bblpocnn Gonblue Bcero? MeHblue Bcero? ECTb nn B KOp3uHE TOBapbl, LiEHbI Ha
KoTopble cHM3UNMCb? Kak Bbl MOXKETE OOBACHUTL BbISIBIEHHYIO AMHAMUKY?

. (20 6annos) BsseweHHbIl yenHol peanbHbil BB,

B 1996 rogy Bropo akoHomuyeckoro aHanusa CLUA (The Bureau of Economic
Analysis) nepelwno Ha B3BELLEHHbIN LLeMHON MeToq pacyeta 9KOHOMUYECKOrO pPo-
cTa. YTobbl NOHATL pasHULy MeXay UHAEKCAMU C NOCTOSHHbIMK (C 6a3nCHbIM ro-
AOM) 1 LENHbIMK BECaMK, paCCMOTPUM 3KOHOMMKY, COCTOALLYH0 U3 ABYX TOBApOB
- A6noK 1 anenbcuHoB. Tabnuua HwKe MokasblBaeT LeHbl U 06beMbl noTpebne-
Hus ToBapoB ¢ 1992 no 1996. 3a aTOT nepmnoa LeHa Ha A6MOKM NOCTOSIHHO POCTa,
Korga anenbCyHbl TONMbKO AelieBenu, notpebneHme anenbCMHOB OTHOCUTENBHO 510-
NOK pacTer.
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(@)

(b)

ABnokun AnenbCuHbI
log KonwnyectBo LleHa KonuyectBo LleHa
1992 100 $0.25 50 $0.50
1993 102 $0.28 55 $0.48
1994 103 $0.32 60 $0.45
1995 104 $0.34 65 $0.44
1996 105 $0.36 70 $0.42

(10 6annos) na meToga C NOCTOSIHHBIMK Becamu, TeMn npupocTa (B Npo-
LeHTax) peanbHoro BBI'T 3a rog t no oTHoLWeEHUIO K Npeablaywemy rogy t— 1

HaxoauTcs 13 PopMyrnbl:
_PEQY +PgQP
PSQE +Pg Qe

rae BepxHuin nHaekc A obosHayaet anenbCuHbl, O - A6510KN, @ HUXKHUI UH-

aekc B - 6asucHbi rog. Mocuntante mn caenante Tabnuuy ¢ exerogHbIMm

Temnamu npupocta BBl ana 1993-1996 rr., ucnonb3ys B KadectBe 6asuc-

Horo 1992-1996 rr. ObpaTuTe BHUMaHWe, YTO YeM Aanblie pacCYUTbIBaeMbIn

nokasaTtenb OT 6asncHoro roga, Tem bonbLue pasHuLa B Temnax npupocTa.

-1 x100,

(10 6annos) Ona metoga C LEenHbIMM BECaMu, TeMn nNpupocTa (B NPOLEH-
Tax) peanocHoro BBl 3a rog t no oTHoweHuo K npegpigylwemy rogy t — 1

HaxpanTCs M3 hopMyrbl:
PALLQL +P2,Q  PAOR+POQY
PA.QL, +P QG PRQR, +PP QR
1

MonyyeHHbI TEMN NPUPOCTa - TEOMETPUYECKOE CPeHEee TEMMNOB NpUpoCTa
ansTonoB t — 1 umt. [pocuntainTe u caenante Tabnuly € eXerogHbIMU TeM-

namu npupocTa ¢ uenHbiMm Becamu ans 1993-1996 rr. CpaBHuTe pesynbtaT
C NMYHKTOM (a).

— 1 x100.

4. (20 6annos) PbiHKU mpyda u Karumarna.

OKOHOMMKa OMUCbIBAETCA NPOU3BOACTBEHHON dyHKUmnen Kobba-[yrnaca:Y =
AK 0307,

(@)
(b)

(©)

(d)

(5 6annos) Kakne gonu goxoda nonyvyarT kanutan v 1pya”?

(5 6annos) OonyctMm, ummurpaumsa ysenuuuna padouyto cuny Ha 10%. Yto
NPOn3onAeT C 06LMM BbINYCKOB (B MPOLIEHTax)? apeHAHO LeHON kanutana?
peanbHoOn 3apaboTHON NnaTomn?

(5 6annos) Oonyctnm, 3apybexHble BMBaHUS B 9KOHOMUKY YBENUYUNN 3a-
nacbl kanutana Ha 10%. Yto npousonger ¢ obwmm BbiNycKkoB (B NPOLEH-
Tax)? apeHOHON LieHOW KanuTana? peanbHow 3apaboTHOW nnaTtom?

(5 6annos) onyctum, Gnarogapst HayYHO-TEXHUYECKMM OOCTUXEHMSM, 3HA-
yeHne napametpa A yeBenuuunocb Ha 10%. Yto npousonger ¢ obWMUM Bbl-
NycKOB (B MpoLUeHTax)? apeHOHOW LeHOW KanuTana? peanbHon 3apaboTHOM
nnaTton?
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5. (20 6annos) lNpouzsodcmeeHHass QyHKUUSI.

B npousBogcTee ucnonb3yetcs aga aktopa: kanutan (K) n tpyg (L). A - Tex-
HOMornyeckun napametp (koHcTaHTa). OTBeTbTe Ha creayume BONpocChl:

(@) (10 6annos) MOXHO NM OXxapaKTepusoBaTb Creaylme NPOM3BOACTBEHHbIE
YHKLUMN NOCTOSAHHOM OTAayen oT macwTtaba? BkpaTue ob6ocHynTe cBoW OT-

BeT.
i. Y =AK 0.4|_0.5
iy = K574
i. Y =min{K,L}

(b) (10 6annos) donycTnm, Npon3BoACTBEHHAs OYHKUMA 3adaHa kak Y = C +
K 9L#, roe C - koHcTaHTa. Bninsiet nu ysennyeHne C Ha npeaernbHbIin Npo-
AYKT OfHOro 13 hakTopoB? Ha NPOU3BOANUTENBHOCTL Tpyaa?
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[NomalwHee 3apaHue 2.

O6wmn Bec: 100 6annos..

1. (20 6annos) icmuHHbIe, N0XKHbIE U HEOMPEeOEeeHHble YMEEPKOEHUS.

OnpegenvTe 1 06bACHUTE, SBASIOTCA NN CriedyloLine YTBePKAEHNS UCTUHHBIMW,
NOXHBIMW UM YaCTUYHO UCTUHHBIMU. OLeHKa 3aBUCUT OT KavecTBa NpUBELEHHOM
aprymeHTaumn. Ecnu ytBepxaeHue NoxHo, Aaiite KOHTPNpUMep.

(@) (5 6annos) MNpegenbHbIi NPOAYKT TpyAda Bcerga BoO3pacTaeT Mo KanuTtany.

(b) (5 6annos) PeanbHaa cTaBKa NpouUeHTa He MOXET ObITb OTpMLUATENbHON B
LOMTOCPOYHOM Mepuoge.

(c) (5 6annos) ToBapHble A€HbIM NPUHOCAT OOsbLUE MNONE3HOCTM OOLLECTBY, YeM
BymMaxHble OeHbrM, T.K. Y HUX €CTb BHYTPEHHAS CTOMMOCTb.

(d) (5 6annos) LieHTpanbHbin H6aHK MOXET YBENUYUTb NPeanoXKeHue AeHer rMo-
Kynas unoTteyHble LeHHble Bymaru (mortgage-backed securities).

. (20 6annos) PbIHOK 3aeMHbIX cpedcma.

Ncnonb3ynte Mofenb pblHKA 3aeMHbIX CPeACTB AN 3aKPbITON 3KOHOMUKWU O
MPOrHO3NPOBAHNS BINAHUA KaXKOOro M3 HMXKENEPEeYUCNEHHbIX CoBbITMM Ha pe-
anbHyl CTaBKy MPOLEHTa, UHBECTULMK, BbIMYyCK, NOTpebrneHme n rocyaapcreeH-
Hble U YacTHble cbepexeHuns. [Ina oTBeTa UCNonb3ynte rpagouku.

(a) (5 6annos) HaceneHune cTpaHbl CTapeer.

(b) (5 6annos) PocT ueH Ha HedhTb NepepacnpenenseT 4OX0oAbl OT CTpaH-uMmnop-
TepoB He(PTU (MMEOLMM HU3KYH CKIOHHOCTb K HAKOMSIEHWI) K CTpaHaMm-
akcnopTepaM HeddTH (MMELLMM BLICOKYK CKMOHHOCTb K HakomnneHuto). Yto
NPOV30MAET C MUPOBbLIMU CTABKOW NPOLEHTA, MHBECTULMAMMU, BbIMYCKOM, MO-
Tpebnennem n cbepexeHnaMn?

(c) (5 6annos) TexHonorns [obblMM CraHLeBOW HETU yry4yLLIUach.

(d) (5 6annos) Bbicokasa nHpNauMs yBenMuuna BABOE LieHbl Ha BCe hakTopbl 1
BbIMYCK B 9KOHOMUKE.

3. (20 6annos) eHbau u ux ¢byHKyUU.

KakoBbl Tpyn dyHKumn peHer? Kakve OyHKLMM MOTYT BbINOSIHATD TPU HUKE
nepevncneHHbIx npeameta? Kakne He moryT?

(&) (4 6anna) MNpeomeT nckyccTaa.
(b) (4 6anna) JOPOXHbLIN Yek.

(c) (4 6anna) Opupuym (Ethereum).
(d) (4 6anna) Akumn PocHedTn.

(e) (4 6anna) brnokyenH.
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4. (20 6annos) byxeanmepckuti banaHc.

Acnonb3ynte npefoCTaBnEHHYD HWXe MHpopMaumMio Ansa coctaBneHus 6anaHca
Kommepyecknx baHkoB n LIB.

GS TlocygapcTBeHHble LieHHble Bymaru, BbinyueHHble LB ?
DL [OWCKOHTHbIe 3aliMbl $0
CC HanuyHble geHbrn B obpalyeHum $10000
RR  Ob6sa3atenbHble pe3epsbl ?
ER W36bITOYHbIE pe3epBbl ?
TR O6uwwue pesepsbl (= RR + ER) ?
Hopma pesepsBupoBaH/s 4eNO3NTOB 10%
LL 3aimbl $50000
SC LUeHHble Bbymaru, BbinywieHHble Kommepyeckummn Bankamn  $40000
DD [Oenosuthl $100000
DB [onr Kommepyeckux baHkoB $0
NW  Yucrtas ctoumoctb Kommepyecknx bBaHkoB $10000
(a) (10 6annos) CoctaBbTe banaHc ana Kommepyecknx daHkos n LIB.
(b) (5 6annos) MNMocuntante AeHexHy 6asy, NpeanoXeHwe OEHEr U OEeHEXHbIN
MYnbTUNMKaTOP.
(c) (5 6annos) LIb npogaet Kommepyeckum BaHkam rocynapctBeHHble obnuvra-

umm ctommoctbto $20000. Kak nsamenntcs 6anaHc Kommepyeckux baHkoB?
Kakoe BnusiHMe onepauusi OKasbiBaeT Ha LEHEXHO-KPEOUTHYIO MOSUTUKY U
npeanokeune geHer? Kak nameHuTcs geHexHas 6as3a n OEHEXHbIN MyrnbTu-
nnukaTtop?

5. (20 6annos) eHexHo-kpedumHas nonumuka e CLUA u Poccuu.

3anguTe Ha cant CoBeTa ynpasnstowmx PepepancHon pesepsHon cuctembl (The
Board of Governors of the Federal Reserve System) n 03HakOMbTECH C NOCEHUM
Npecc-penn3oM KpeamTHO-AEHEeXHON nonuTukn ®enepancHOro KOMUTETa OTKPbI-
Toro poiHka (Federal Open Market Committee).

(@)

(b)

(5 6annoe) Kakoe TekyLiee NonoXeHwe KpeauTHO-AeHexXHoN nonmtukn? (O6-
paTuTe BHUMaHWe, YTO MONUTUKA PasbACHAETCA Yepes MOBbILEeHUe UIn Mno-
HWXeHWe cTaBku no edepansHeiM oHaam (Federal funds rate), a He ye-
pe3 yBenuMyeHne Unm yMeHblueHne npeanoxenuns aexer.) Ecnu 6bl Bbl Mornm
“Cnosnb30oBaTh TOSIbKO OOHO Mpeasio>KeHne M3 AOKYMeHTa B KayecTBe apry-
MeHTauumn, TO Kakoe Bbl Bbl ucnonb3oann? Ob6bsicHUTe Baw oTBeT. Kakoe
3HayeHne Tekyllen ctaBku pedmHaHcupoBaHusa? Yemy LIB otgaeT GonbLumi
NPUOPUTET - YPOBHIO MHPMAUNKM Unn ypoBHIO 6e3paboTuubl?

(5 6annos) Ectb nn Bo3moxHocTb y PPC (dPegepanbHon pesepsBHON CU-
CTEMbI) HAaNPSAMYIO BNIMATbL Ha CTaBKy Mo dedepasnbHbiM oHgam? KpaTko
N ACHO aprymMeHTUpynte cBou OTBeT. Kak WM3MeHeHWs CTaBKWM BIUAIOT Ha
npeanoXkexHne geHer?
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Tenepb 3angute Ha canT LleHTpanbHoro 6avka PO (baHka Poccuun) n o3HakoMb-
TeCb C NOCNEAHMM NPECC-PENU30M KpeaUTHO-AEHEXHON MONUTUKN.

(@) (5 6annos) Kakoe Tekyllee NONoXKeHne KpeauTHO-LAEeHEXHOW MOMUTUKU B
Poccun? Kakoe 3HauyeHue kntodeBow ctaBku? Yemy LIB oTaoaet 6onbLumn
MPUOPUTET - YPOBHIO MHPNALMM Unn ypoBHIO 6e3paboTumubl?

(b) (5 6annos) 17 pekabps 2014 roga baHk Poccmmn nogHsaN KNOYEBYHO CTaBKy C
10,5% 0o 17%. Kak 3TO 0Tpa3unock Ha NpeanoXXeHun aeHer B cTpaHe? Yto
NOCAY>XMUO NPUYNHOWN U3MEHEHUSI CTABKN?
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HdomalwHee 3aaaHue 3.

O6wmn Bec: 100 6annos..

1. (20 6annos) McmuHHbIE, FOXHbIE U HEOonpedeneHHble ymeepXXOeHUs.

Onpe/:l,envlTe n obbACHNUTE, ABNSATCS N cneaywuwme ytsepxgeHna UNCTUHHbIMUA,
NOXHbIMW UKW YaCTUYHO UCTUHHBbIMK. OLEeHKa 3aBUCUT OT KadecTBa HpMBe,EleHHOVI
aprymeHtauumn. Ecnu yTBEPXAEHNE JTOXKHO, Aante KOHTPMNPpUMED.

(@) (5 6annos) BonaTunbHOCTL AEHEr NOMOXUTENbHO 3aBUCUT OT HOMUHANbHON
CTaBKW MPOLEHTA.

(b) (5 6annos) CtpaHa c fecduumtom BrogkeTa Becerga uMmeeT aeduumt Topro-
Boro 6anaHca.

(c) (5 6annos) Ecnn Banoson BHYTpeHHW NpoaykT (BBIT) 3KOHOMUKKM Huxe,
4yeM BanoBoW HaumoHanbHbIi Npogykt (BHI), To canbao ToproBoro 6anaHca
NONOXUTENBHOE.

(d) (5 6annos) Ecnn HOMUHANbHBLIA OOMEHHBIM KypC pybnst K gonnapy CHU3UTCA
Ha 5%, korga ueHbl B Poccun yBenuuyatca Ha 8%, a ueHbl B CLLUA ynagyt
Ha 1%, TO peanbHbii 06MEHHbIN Kypc pybns ynaget Ha 4%.

. (20 6annos) CeHbopaxx Kak UHQAAUUOHHbIU Harloe.

O603Ha4YMM NpeanoXKeHve AeHer cerogHs kak Mg, a ypoBeHb IfH CeI'O/J,HFI KaK P;.
FocynapcTBO peLlaeT HaneyaTaTb OOMOnHUTeNbHble AeHbMM, AMiyq = Mg —

M;, n ncnonb3oBatb UX OS5 NMOKYMKM TOBApPOB. M3-3a HOBbIX HaNMYHbIX JEHEr B
obpalLeHn B 3KOHOMUKE YPOBEHb LieH nogHsancsa ao Py.q1 = Py+ APy.1. LleHHOCTb
NpMoBpPETEHHbIX rOCY4ApCTBOM TOBApOB PacCyMTLIBAETCS Kak

Mt+1 - Mt — AI\/|1:+1
I:)t+1 I:)t + AI:)t+l

MH(bJ'IFILlI/IOHHbIIZ Hanor - 31O pasHuua Mexay HOBbIM 1 CTapblM 3Ha4YE€HNEM pe-
albHbIX 3anacoB AEeHEeXHbIX CpencCTB:

M M. _ M. APy
Pt Pi+1 Pt + APt Pt

(&) (10 6annos) Vcnonb3ys KONMUYECTBEHHYHD TEOPUIO AEHEr MOKaXUTe paBeH-
CTBO MeXAy CeHbOpaxeM U UHPMAUMOHHBIM Hanorom B AOSITOCPOYHOM ne-
puoge A5 SKOHOMUKM C MOCTOSHHBIM YPOBHEM BbIMycKa.

(b) (10 6annos) NocuntanTe CeHbOpaxX U UHANAUMOHHBIA HANor B 4ONroCpoy-
HOM nepuoae AN pacTyLen 3KOHOMMUKN C NOCTOSHHBIM NPeanoXKeHNeM Ae-
Her. Kak Bbl MOXeTe MHTEpPNPeTMpoBaTb NOMNyyYeHHble pe3ynbTaThl?
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3. (20 6annos) NnamexHeil banaHc 8 Mupe Jlbda u lNnameHu.

PaccmoTtpum gBa koponeectBa B Mupe Jlbaa u MNnamenn - Cesep u [opH. OOb-
SICHUTE, KaK cregylowue onepauum NOBAMUSIOT Ha cyeTa nnaTexHbix 6anaHcos
Cesepa n [opHa:

(&) (2 6anna) Cesep npogatoT [JopHy Mexa obuien ctoumoctbto 10000 30110TbIX
ApakoHOB (MOHET).

(b) (2 6anna) NueecTopbl JopHa nonyyatot 2000 gpakoHOB Kak AVBUAEHAbI OT
BnageHus akumin osuesoaveckon depmbl Ha Cepese.

(c) (2 6anna) OopH npogaet dpykTbl Ceepy Ha cymmy 20000 opakoHOB.

(d) (2 6anna) MpuHy JopHa n ero ackopT TpataT 500 agpakoHOB Ha efy, BUHO
N Xunbe BO Bpems Bu3nTa Ha Cesep.

(e) (2 6anna) dopH npepocTaBnsetr pykTbl Ha 500 gpakoHOB 6exeHuam 13
3auapoBaHHoro Jleca, pacnonoxeHHbix Ha CeBepe.

(f) (2 6anna) ®epmepbl CeBepa 3aHumatoT 7000 gpakoHoB Yy XKenesHoro baHka
Bpaasoca.

(9) (2 6anna) MpuHy JopHa nokynaet akumn XKenesHoro baHka bpaasoca cTo-
nmoctblo 6000 opakoHOB.

(h) (2 6anna) ®epmepbl ceMeHHbIX NnaHTaumn [JopHa nnaTtat paboTHWKaMm m3
Ceepa 3000 apakoHOB 3a Tpya.

() (2 6anna) QopH npowaet gonr Cesepa pasmepom 1000 ApakoHOB.

() (2 6anna) Ytec Kactepnu 3aHnmaet 40000 gpakoHoB Yy XKenesHoro baHka
Bpaasoca ansa duHaHcMpoBaHus BoviHbl ¢ CeBepom.

4. (20 6annos) CbepexeHus u 4yucmbll 3Kcriopm.
PaccmatpuBaeTca 3akpbiTas 9KOHOMMKA, rae noTpebrneHne oTpuuatenbHo 3aBu-
CWT OT peanbHOW CTaBKW NPOLEHTa:

+r

r

1
C=c+c1 (Y = T), rae ¢y 1 C; - KOHCTaHTHI.
(&) (3 6anna) BkpaTue 06bACHUTE NoYemy noTpebneHne MOXeT oTpuuaTenbHO
3aBUCETb OT CTaBKM NPOLEHTA.

(b) (3 6anna) Haxogsace B AaHHbLIX YCNOBUSX, Mbl MOXEM pacCMOTpeTb creay-
tOLLYHO OYHKUMOHANbHY (hopMy AN NINYHBLIX COepeXeHui:
Sp=so+si(NY —T)
BbiBeguTte BblpaxeHus O51s1 So U S; Yepes Co, CL U T
(c) (6 6annos) Myctb ¢y =12, ¢, =0.1, Y =100, T =20umn G = 10, a cnpoc Ha

VHBECTULMW 3a[aH KakK

| =20+ 2
r
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HanguTe paBHOBECHbIM YpPOBEHb CTaBKM npoueHTa. C nomowbio rpaduka
NoKaXknuTe paBHOBECUE HA PbIHKe 3aeMHbIX CPeacTB.

(d) (8 6annos) Tenepb paccMOTPUM CryyYal Manon OTKPbITOM 3KOHOMMUKK. Mu-
poBasi CTaBka npoueHTa pasHa 12%. Yemy paBeH 4nCTbIM 3KCNOpPT? YTO Mbl
MOXeM Habnogate - geduunT, NPodULUT UNN paBHOBECKHE TOProeoro b6a-
naHca? lNokaxxuTte Ha rpaduke 3aBUCMMOCTb YMCTOrO dKCNopTa OT MUPOBOW
CTaBKM NpoLeHTa.

5. (20 6annos) [onzocpo4yHoe pagHosecue 8 mManoli OmKpbImMol 3KOHOMUKE.

MCﬂOﬂbSyIZTe Mogenb Manow OTKprTOI7I OKOHOMUKKM OJ14 NPOrHo3npoBaHnAa n3-
MEHEHUIA TOproesoro 6anaHca, peanbHOro 1 HoOMMHalibHOro 0bMeHHOoro KypcCa npu
HacTynneHun cneagyowmnx COBbITUI:

(&) (4 6anna) HaceneHue cTpaHbl CTapeer.

(b) (4 6anna) Hanoroag pechopma caenana npuenekatenbHelM  Ans GusHeca
NOCTPOWNKY HOBbIX 3aBOAOB.

(c) (4 6anna) Poccunckne caHkumm, 3anpeluarolime BBO3 NPpOAYKTOB MUTaHWSA U3
EBponbl, cH1aunu nmnopt n3 EC 1 yenuuunu notpebneHne oTeyeCTBEHHOM

NpoayKUUN.
(d) (4 6anna) UeHTpanbHbli BaHK yaBOMN Npeasio>KeHue OeHeEr.

(e) (4 6anna) Cnag ueH Ha HE(Tb COKPATU CTOMMOCTb POCCMICKOrO 3KCnopTa.
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[NomalwHee 3apaHue 4.

Obwmn Bec: 100 6annos..

1. (20 6asnnos) icmuHHbIe, N0XKHble U HeornpedeneHHble ymeepXOeHUs.

Onpe/:l,enMTe n obbsCHNUTE, ABNSAKOTCA N cnepgywuwme yrsepxgeHma NCTUHHbIMUA,
NOXHBIMU UM YaCTUYHO UCTUHHBLIMU. OLEHKa 3aBUCUT OT KayecTBa npleep,eHHoﬁ
aprymeHtauuu. Ecnu yTBEPXKAOEHNE JTOXHO, pawnte KOHTpMNpuMep.

(@) (5 6annos) Yem Bbile HOpMa cbepexeHuin, TeM Bbllle NoTpebneHne B CTa-
LLMOHAPHOM COCTOSIHUW.

(b) (5 6annos) B ponrocpodyHOM Nepuofe pocT HaceneHus He BNUSET Ha YPOBEHb
BbIMyCKa NPOaYKLUN.

(c) (5 6annos) B mogenu Conoy uHBeCTULUMM BCEra paBHbl HYrO B CTauMoHap-
HOM COCTOSIHUM.

(d) (5 6annos) Obpa3oBaHWe yBenUUMBAET YPOBEHb YENOBEYECKOro Kanutana
n, Takum obpasom, BbiNyck. 13 3TOro cnegyert, 4TO rocyqapcTBo AOSMKHO
cybeuamposatb obpasoBaHue.

2. (40 6annos) Modenb Coroy.

Mpon3BoacTBEeHHAs (PYHKLMSI SKOHOMUKM NPUHUMAaET BUA
..

( 1 1 1 1 1-o
Y= aK! ¢ +(1—a)ill 5 ,raea=1/3no=1/2.

YpoBeHb Hacenenus, oond paboyen cunbl B 06LWEN YACNIEHHOCTM B3POCNOro Ha-
ceneHvst n ypoBeHb 6e3paboTuLibl MOCTOSIHHDI.

() (5 6annos) Hangute yctonumBbIv 3anac kanutana vyepe3 Hopmy cbepexe-
HWI, S, N TeMMN U3Hoca kanutana, o.

(b) (5 6annos) BeiBeaute ypaBHeHWe NSt YCTOWYMBOIO YPOBHSA NPOM3BOAUTENb-
HOCTW Tpyaa n ycTon4meoro obbema notpedbneHns Ha ogHOro paboTHMKa
yepes S u 0.

(c) (5 6annos) Myctb 6 = 0.1 n s = 0.3. Hangute ycTtonyvBebie YPOBHM NPOU3-
BOOWUTENBHOCTM TpyAa, KanuTanoBOOPYXEHHOCTU U NOTpebieHns Ha OgHOro
paboTHMKa.

(d) (5 6annos) Jonyctnm, Hopma cbepexeHunin cHuaunacek 4o s = 0.2. Hangute
YCTONYMBbBIE YPOBHM MPOU3BOAMTENBHOCTU TPYAA, KanuTanoBOOPYXEHHOCTH
n NoTpebneHns Ha ogHoro paboTHuKa.

(e) (5 6annos) O6BACHUTE 4YTO MPOM3ONAET C MPOM3BOAMTENBHOCTLIO Tpyda w
POCTOM MPOU3BOAMTENBHOCTU, KOraa Hopma cbepexeHun ynageT ¢ So = 0.3

nos; =0.2.
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(f)

(9)

(h)

(5 6annog) Wcnonb3ynTe nioboe nporpammHoe obecnedeHne ansg paboTbl
CO CBOAHbIMM Tabnuuamyv M NocYUTaMTE YCTOMYMBLIE YPOBHW BbiMycka U
notpebnexHuss Ha ogHoro pabotHuka gnsa s = 0.3, s = 0.295,s = 0.29,
s = 0.285, ... , s = 0.2. O6bACHUTE UHTYULUIO NONYYEHHbIX PE3YNbTaTOB.
MokaxkuTe rpadmyeckn nepexoq oT Sg K S;. [[logckaska: HapucynTe Ha rpa-
duKe ycToM4MBbIE YPOBHW MPOM3BOAMTENBHOCTM Tpyaa M noTpebneHns Ha
OfHoro paboTHUKA KakK OYHKLMIO, 3aBUCSLLYI0O OT HOpMbI cbepexeHui (T.e.
OTNOXUTE HOPMY COEpPEXeHU NO ropu3OHTaNbHON OCKM U COOTBETCTBYIOLLME
YPOBHM BbiNycka Ha paboTHMKa K noTpebneHnss Ha paboTHMKa Ha BEpPTU-
KanbHoOW ocn).]

(5 6annos) Hangnte HopMmy cbepexeHuin, MakcuMu3npyoLwy notpebnexHue
Ha ogHoro paboTHMKa.

(5 6annos) MNpu s = 0.2 noTpebneHne B 9KOHOMUKe OyadeT Bbille UNN HUXKE
ypoBHs 3onoTtoro [Npasuna?

3. (20 6annos) ®akmopbl ypoBHS XKU3HU.

ObbacHuTe Kak dhakTophbl (8)-(e) okasbiBalT BMSHUE HA YCTOWYMBLIN YPOBEHb
BblNycka Ha odHOro paboTHuka. [na kaxgoro crnydasi nokaxuTte, Yepes Kakue
aneMeHTbl mMogenu peanu3ylotca adpdekTol - yepes A, K, H unu kakyro-nubo
BO3MOXHYIO MX KOMOMHauui. A - ypoBeHb TeXHoMorndeckoro nporpecca, K -
kanuTtan, H - yenoseyeckui kanuTan.

(@)
(b)
()
(d)
(e)

(4 6anna) Meorpadgmyeckoe pacnonoXeHue.

(4 6anna) ObpasoBaHue.

(4 6anna) 3awmTa NpaB Ha YaCTHYH COBCTBEHHOCTb.
(4 6anna) OTKPLITOCTbL TOProOBIIN.

(4 6anna) Passutaa coumanbHas HpacTpyKTypa.

4. (20 6annos) Tpaekmopus cbanaHCcUupo8aHHO20 pocma: Mex0yHapoOHble passiu-

HuHA.

BonbLyto YacTb MexayHapoOHbIX pa3nuynii B NPOAYKTUBHOCTM MOXHO OOb-
SICHATb MEXOYHapOOHbIMM pas3nuuuMsMu B addekTuBHoCcTU. MMycTb cneayoLme
SKOHOMMKM MOXHO onucaTb Mogenbo Conoy ¢ TEXHONMOrMYECKUM MPOrpeccom u
POCTOM HaceneHus:

y(M/y(UsS) s@i) n(i) A()/AUS)

CLWA 1 0.204 0.0096 1

KaHapa 0.864 0.246 0.0122 0.972
ApreHTunHa 0.453 0.144 0.0141 0.517
Tavnanpg, 0.233 0.213 0.0153 0.468

KamepyH 0.048 0.102 0.028 0.264
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MepBbi cTonbew nokasbiBaeT BBl Ha oywly HaceneHus CTpaHbl MO OTHOLLUEHUIO
k nogywesomy BBIT CLUA 1997 ropa (goaHHble B3ATHI U3 Penn World Tables).
[onycTum, 4TO TeMN NPMPOCTa TEXHONOMMYECKOro nporpecca ga M Hopma u3Hoca
kanutana ¢ gatot B cymme 0.075. y(i)/y(U S) nokasbiBaeT apeKTUBHOCTb CTpa-
Hbl i NO oTHoweHuo K CLUA. TlycTb npou3BoAcTBEHHAs OYHKUUSA UMEET BUA
Y = K9AL)~9 roe a = 0.3. BoiBeauTte BblpaxeHve Ans TpaekTopun cbarnas-
CUPOBAHHOIO poCTa NOAYLIEBOrO A0Xo4a Kak (OYHKUMIO OT HOPMbI cOepexeHun,
Temna npupocTa HaceneHns 1 YpoBHSI TexXHomnormyeckoro nporpecca. cnosnb-
3ynTe 3Ha4YeHus M3 Tabnuubl, YTOObI HANTU NOAYLIEBOW [0XO4 B AONTOCPOYHOM
nepvoge no otHoweHunto K CLUA ons ABYX BO3MOXHbIX CLIEeHapueB:

(a) (10 6annos) YpoBeHb TEXHONOMMYECKOro pa3BuTus cTpaH otTHocuTenbHo CLUA
0CTaeTcs HEU3MEHHbIM.

(b) (10 6annog) Bce cTpaHbl B AONTOCPOYHOM MeEpUoae OOCTUratoT TaKoro e
YPOBHS TEXHOMOrM4yeckoro passutug, kak n CLUA.
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Makpo3KOHOMUKA 2

3agaHua ona NpoMeXyToO4YHOW aTtTecTauumn

OK3aMeH anuTca 2 4aca, CnpaBoYHble MaTepuarnsl 3anpeLleHbl. TenedoHoM Nosib-
30BaTbCA Herb3s.

Wcxogute 13 cTaHgapTHBIX NPeanonoXKeHWn, caenaHHbIX BO BPems Kypca, ecnv
He 3a8BnseTcs NHOe.

Ecnv ymecTtHo, npuBoauTe rpaguyeckoe M aHanutnyeckoe o60CHOBaHUS.

Ecnu tpebyetca rpacduyeckoe obocHoBaHue mogenu IS-LM, ncnonb3ynte KOOp-
AnHaTtHyto cuctemy (i, Q).

ByabTe kpaTkMMm 1 ToYHbIM. Bbl notepsiete 6annbl 3a N30bITOYHBLIN aHaNU3.

Obwwmin Bec pabotbl: 100 Bannos..

1.

2.

3.

(25 6annos) CosokynHoe rnpedrioxxeHue.

(a) (15 6annos) 3apante, BbIBEAUTE U ONULLNTE KPATKOCPOUHYO KpUBYH (GOYHK-
LMK0) COBOKYMHOMO MPEANOXKEHNS C MOSNOXUTENbHBIM HakroHom (upward
slopping). Acnonb3ynte npon3BOACTBEHHYI (PYHKLMIO, BBEOEHHYIO Ha 3a-
HATUAX.

(b) (7 6annos) YUTo BNMAET HA 3NACTUYHOCTb AAHHOW KpmBoi? OBBbACHUTE.

(c) (3 6anna) Korga anacTM4HOCTb KPMBOMW CTpeEMUTCA K GeckoHeyHocTn? OT
Yyero aT1o 3aBucuT? CBon OTBET 0BOCHYMTE.

(20 6annos) CosoKynHbIl crpoc.

() (10 6annos) NMoyemy KkpuBasi COBOKYMHOrO Cnpoca MMeeT OTpuLaTeNbHbIN
HaknoH (negative slope) B cnyyae manon OTKPbITOM 3KOHOMMKM C MyiaBato-
LM 06MeHHbIM Kypcom? OBbACHUTE.

(b) (10 6annos) Yto NponcxoguT C HOMUHANBHBIM OOMEHHBIM KypcOM npw OBu-
XEHUM BOOMb KPMBOW COBOKYMHOrO cnpoca K 6onee BbICOKUM LeHam? O6b-
SICHUTE.

(30 b6annos) Manasi omkpbimasi 3KOHOMUKa C OUKCUPOBAHHbIM OBMEHHBLIM Kyp-
com.

PaccMoTprM mManyt OTKPbITYH0 3KOHOMUKY C (OUKCMPOBAHHBEIM OBMEHHBIM Kyp-
COM 1 abComnTHON MOBUNBHOCTLIO KanuTana. KpvBas COBOKYNHOro npeasioxe-
HUS UMEeT CTaHOAPTHbIA KeWHCUaHckui Bug. B HayanbHOM COCTOSIHUM SKOHOMM-
Ka HaxoguTcs B AONTOCPOYHOM paBHOBecuM. [0CYaapCTBO pellaeT yBENMUUTL pac-
XofAbl, ocTaBnas GiogxkeT cbanaHcupoBaHHbIM (balanced budget expansion). Mpo-
aHanusnpymTe nsMeHeHus B UcTodHmkax goxoga (Y ) m pacxogax (C, G, 1, N X).
CpaBHuTe:
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(a) KpaTKOCPOYHYK CUTyauUMIO, KOrga YPOBeHb LieH elle He U3MEHMUNCH, U Ha-
yarnbHoe COCTOSIHUE;

(b) KpaTKOCPOYHYIO CUTyauuto, KOrda ypOBEHb LIEH M3MEHMICS, U HavarnbHoe
COCTOSIHME;

(C) HOBOE AONTOCPOYHOE PAaBHOBECUE W HauanbHOE COCTOSIHME.

CpaBHuUTe BENUYMHY U3MEHEHUNA B 3TUX Criydaax. YTOUHUTE, KaK 3TU U3MeHe-
HUS BNUSIIOT Ha LiEHbl, HOMUHANBHYIO W pearnbHylo 3apnnatbl, peanbHbli OOMeH-
HbIA KYPC, pe3epBbl MHOCTPaHHOW BantoTbl LieHTpanbHoro 6aHka v BHeLWHW gonr
CTpaHbl.

. (25 6annos) MHpNAUUOHHLIU Hanoe u ceHbopax.

PaccmoTpyM manyk OTKpPbITYHO SKOHOMWKY C MnaBarowum 0OMeHHbIM KYpCoM U
abcontoTHON MOBMNBHOCTBIO KanuTana. B akoHoMuke Habniogaetcs mHNaUnS,
CBA3aHHas ¢ geduumtom GrogkeTa, KOTOPbIA (PUHAHCUPYETCA OEHEXHON 3MUc-
cuein. B 2010 r. rocygapctBO HaBcerga yBenuunno geduumnt Grogketa n ¢ 3Toro
MOMEHTa OEePXUT ero BenMYnHy noctosiHHOW. Mpeanonoxum, 4To cTaumoHapHoe
COCTOSHWE Bcerga cyLiecTByerT.

() (10 6annos) Kak AaHHas nonmuTUKa NOBAUSET Ha MHMAAUMOHHOE CTaumo-
HapHOE COCTOsIHME WM YypPOBEHb MHAMALMM? YTO Crny4MTCs CO CnpocoM Ha
AeHbrn? OnuwnTe 3KOHOMUYECKUE CUMbl, KOTOpble 00yCnaBnmnBalT CXO4M-
MOCTb (Convergence) K CTauMOHapHOMY COCTOSHWIO.

(b) (15 6annoe) MpeanonoxumM, YTO cnpoc Ha AeHbrn umeet BuA L(Y,i) =Y X
G(i), rae G ybbiBaet no i. Kpome TOro, npegnonoxum, YTo BbINYCK pacTeT
MOCTOSAHHBIMW TEMMaMW.

i. TpebyeTcs nNn M3MeHeHne ypoBHA UHNAUMN NS yBENUYEHUs BrooxkeT-
Horo aecduunTa? MNpmBeamTe 3KOHOMUYECKYH WMHTYWLIMIO.

ii. Yemy paBHO rogoBoe M3MeHeHue geduumnta, He Bnekyluee 3a cobon mns-
MEHEHWe ypoBHS MHnAUMn? MNpreegnte BbIYMCIIEHMS.



68

MakpoakoHOMUKKa 2

SAO0AHUA ONA TEKYLLEINO KOHTPOIJIA

NomawHee 3agaHue 1.

O6wwun Bec pabotbl: 100 6annos.

1. (35 6annos) @unbmp Xoodpuka-lpeckomma (HP filter).

[na peweHns faHHOM 3aJavn yCTaHOBUTE MporpaMMHbin nakeT gretl gnga ako-
HOMETPUYECKOrO aHanmsa.

Ckavante u3 6a3sbl gaHHbIX PefepanbHoro pesepsHoro 6aHka CeHT-Jlymnca (St.
Louis Federal Bank) cneaytolue ksapTanbHble BpeMeHHble psabl 3a nepuog 1960 :
Q1 — 2017: Q3: peanbHbii BBl (Real GDP), peanbHble NnyHbie noTpedbutens-
ckue pacxoabl (Real Personal Consumption Expenditures), peanbHble BanoBble
YacTHble BHyTpeHHWe uHeecTuumn (Real Gross Private Domestic Investment).
Bce nepemeHHble OOSMKHbI ObITh BblipaxeHbl B mnpa gonn. CLIA 2009 r., Tou-
HOCTb — 3 3HakKa nocne 3ansaToun.

MmnopTtupynte atn nepemenHole B Gretl. NHTepnpeTupynTe [aHHble Kak Bpe-
MeHHble psagbl. Cuntante, yto goxoasl (Y ) n BBl akBuBaneHTHbl. basa gaHHbIX
degepanbHoro peaepsHoro 6aHka CeHT-Ilyuca [0CTYNHa no cebinke?.

(a) Mpountante ctaTtbto B Buknnegun npo aekomnosmumio Xogpuka-peckorta
(Hodrick-Prescott decomposition). 3anuwute 0CHOBHYO cbopmyny u kpam-
KO 0DOBbSACHUTE CBOMMM CrOBaMM uaeto, KoTopas 3a Hel CcTouT. YTo npounson-
AET, ecnu 3HadeHne napameTpa A OKaxeTcs cnuwkom bonbwmm? A ecnu
CIMULLKOM MaseHbKnum?

(b) Bosbmute ypoBHU (levels) n norapndmbl Kaxkgoro M3 BpeMeHHbIX pPsiAoB U
n3obpasnte ux Ha rpadmke (oguH rpaduvk Ona ypoBHeW, BTOPON — Ans
norapugmoB). CpaBHuUTE (PopMbl rpaddMKoB U NogymManTe, Kakon U3 HUX
nyyle NOAXoAUT ANs NPaKTUYECKOro aHanuaa n novemy (nbas pasymHas
noes Oynet oueHeHa). BoinonHute cnegytowime NyHKTbl Kak AN YPOBHEW,
Tak v ans norapudmos.

(c) UNcnonb3ynte counbTp Xoapuka-lpeckoTta, 4ToObl CrnaguTb BPEMEHHbIE
psagbl. Cuntante, 4to A = 1600 (3HayeHMe Mo ymon4yaHuio). N3Bnekute
ocTaTku (residuals) — u3HavanbHble LaHHbIE MUHYC CrraXeHHble AaHHbIe.
MocTpowite rpadmkm OCTaTKOB ANs1 TPEX BPEMEHHBIX PAAOB (Bce Tpu rpa-
domKa Ha OOHOM PUCYHKE).

(d) Ha atom >xe rpaduke nocTponTe NUHUK TpeHAoB. OnNuLNTE NONYYEHHbIN
pesynbTar.

(e) Hanagnte gucnepcuio LMKNNYECKUX KOMMOHEHTOB (OCTaTKOB) 3TUX 3 Bpe-
MEHHbIX psgoB. Ha ocHoBe MONyYeHHbIX AaHHbIX MPEeAnosIoKUTE, Kakon U3
psOoOB MMeeT camble Bonbline pnykTyaunn.

Ihttps://research.stlouisfed.org/fred2/tags/series?t=quarterly
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(f) Hangute koppensauunio mexay LMKINYecKuMn KomnoHeHtamm BBIT v no-
Tpebnennem. CornacyroTca N nonyvyeHHole pesynbTaTbl C KEMHCUAHCKOM
yHkumen notpedbnenua (C = a+ by )?

(g) MocTtponTe rMcTorpamMmy Kaxkgoro u3 octaTkoB. [MOXOXM N NONyYeHHble
pacnpegeneHus Ha HopmarsbHble? ConocTaBbTe pesynbTaTbhl AN YPOBHEN U
norapugmos.

2. (20 6annos) [syxnepuoOHass MoOesnsb ¢ Haro2amu.
MycTb y nomoxossainctea ectb Q; = 60 1 Q, = 90. OHO nnaTUT Harnoru B cneay-
towem obveme: T; = 10, T, = 13. Pacnonaraembin goxog (disposable income) B
Kaxxgom nepuoge coctasnget Q; — T;. [JoMOX03aMCTBO MMeeT pyHKLUMIO Noses-
HocTM U(C1, Cz) = InCy + In C,. PblHOYHasi npoueHTHas cTaBka paeHa r = 0.1.

(a) N306pasuTe GrogKeTHOE OrpaHMYeHne N KpuBble Be3pasnnuna Ha rpaduke.
(b) Paccuntante ontumanbHyl BenuymMHy notpebneHus B oboux nepuonax.

(c) Tenepb JONOMHUTENBHO CYMTANTE, YTO JOMOXO3AWCTBO HE MOXeT bpaTb B
ponr. Mpogenante npeblaywune NyHKTbl 3a4a4u C HOBbIM NPeanonoXeHNEM.

(d) Onsa kaxporo mn3 criydaeB npoBepbTe, BbINOMHAETCA N PukapamaHckas ok-
BuBaneHTHocTb (Ricardian Egivalence). MHTynTMBHO 06bsicHUTE Mony4veH-
HbI pe3ynbTar.

3. (15 6annos) Kpedumopb! U 3aeMUWUKU.
MycTb PyHKLMA NONE3HOCTM UMEET Cneaywmn Bua;

1
U(C.,Cy) =logCy + ——log C,.
(Cy1,Cy) gty 145 g C2
Cuurante, 4yto 1/4 notpebutenen nonyyaeT goxoq nuwe B nepsom nepuoge (Y1),
a ocTanbHble noTpedbutenn — TONbKO BO BTopoM nepuoge (Ys). Motpebutenn mo-

ryt 6paTb B 4ONr ApYr y Apyra v AasaTtb B AONT APYr APYry.

(a) Hangute cnpoc 1 npegnoXeHue 3aeMHbIX CPeaCTB B NepBoM nepuoge. 3a-
MULWNTE ero Kak PyHKLMIO JoXo4a, haktopa AUCKOHTUPOBAHUA U pearibHOM
MPOLEHTHOW CTaBKU I.

(b) Mpegnonoxum, 4TO rocydapcTBO aHOHCUMPYeT Oyayliee yBenuyeHue Hano-
roB. Kak aTo noBnusieT Ha paBHOBECHYH MPOLIEHTHYO cTaBky? ConposoauTte
OTBET rpacukom.

4. (15 6annos) BHesanHas cmepme.
PaccmoTtpum areHTa, xuByuwiero 2 nepuopa. Ero doyHkuma nonesHoctn U (¢) =
In ¢, + EIn ¢, (3Hak maToxmnaaHua notpebyeTtca NS BbINOMHEHWUS MOCNegHEro
nyHkTa). [Npegnonoxum, 4To B NEPBOM nepuoge areHT paboTtaeT n nonyyaet Q.
Bo BTOpoM nepuoge oH He pabotaeT. [IucKoHTUpOBaHWe oOTCyTCTBYET. [MpoLeHT-
Hasa CTaBKa paBHa I.

() Asngetca nu noTpebutens 3aemwmkom Unu kpegutopom? lMogkpenute OT-
BET rpadouKoOM 1 KpaTKO OBbsCHUTE.
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(b) MpokoMMeHTUPYITE cnepytoLlee CyXaeHne: <NOCKOMbKY CyObeKTUBHbIN dhak-
TOP OVCKOHTUPOBAHWS paBeH 1, areHTbl MOfy4YarT OQMHAKOBYHO MOME3HOCTb
OT eanHuubl notpebnexHuns B oboux nepuogax. Torga ¢; = C, U HET HEOOXo-

ANMOCTU pellaTb ONTUMU3ALIMOHHYIO 3adavy>.

(c) PewmTe oNnTMMM3aUMOHHYO 3afady areHTa v Hangute Cq, C,. PaBHbl S OHN?
Kak cOOTHOCUTCSA MONyYeHHbIN pesynbTaT C OTBETOM Ha NpeablayLiun BO-
npoc?

(d) Tenepb NpeanonoXxumM, YTO areHT OYeHb TPyAoNtooMB. [103TOMY OH MOXET
yMepeTb OT CEPAEYHOro NpUCTyna c BeposTHOCTb0 1 — p cpa3y nocne nep-
BOro nepuoga. [peanonoxunm, 4To areHT 3HaeT 06 aToun BeposTHOCTU. Kak
3TO NOBAMSET Ha ero peweHns o6 onTuMarnbHbIX C; U C,? CTano nu HoBoe
C, Bbllle UKW HWXEe MO CpaBHEHMIO C Npeabliaylwmm nyHKToM? OBoCHyWTe
aHanuMTUYeCcKn N JanTe KpaTtkoe WHTYUTUBHOE OOBSCHEHWE.

5. (15 6annos)
Ibxek n Bob gencTeyoT B ABYXNEPUOAHON Mogenu notpebnexus. [xek 3apaba-
ThiBaeT $70 B nepsom nepuoge 1 $70 Bo BTopoMm. 506 Huyero He 3apabaTbiBaeT
B NepBoM nepuoae, Ho nonydaet $147 o sBTopom. Oba areHTa MoryT 6paTb nnm
[laBaTb AeHbrn B 4OST NO €4WHON NPOLEHTHON CTaBKe I.

(a) Paccmotpute cutyaumto, korga bkek n b6ob notpebnsatoT no $70 B nepsom
nepuoge u no $70 Bo BTOpoM. Yemy paBHa npoLeHTHas CcTaBka r?

(b) TlMpeanonokum, 4TO NPOLIEHTHAsA CTaBka yBenuyunacb. YTo npounsongeT c
notpebnexnem [hkeka B nepsom nepuoge? Ctano nvm emy nydwle unm xyxe
OT MOBLILIEHNS CTaBKN?

(c) YTto npousonget c notpebneHnem Boba B nepsom nepuoge, kKorga Bblpac-
TeT npoueHTHasa craska? Ctano nu Boby ny4iie unn xy>xe OT NOBbILEHUS
MPOLEHTHOW CTaBKN?
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[NomalwHee 3apaHue 2.

O6wwun Bec paboTbl: 100 6annos.

1. (12 6annos) Tpaekmopusi nompebreHus.
MycTb areHT mBeT 6eckoHeYHoe YMCNo NEpPMOAOB B MOAENMN C OUCKPETHBLIM Bpe-
MeHeM. [Mpeanonoxmm, 4to ee yHKLUMA NonesHocTn BorHyta. OHa nonydvaet
[0X04 Y B KaXKOOM Mepuoae, a CTaBka €€ BPEMEHHbIX MpeanoyTeHun [ = #.
MNpoueHTHasa cTaBKka 3ajaHa M paBHa r. Hapucyinte TpaeKkTopuio notpebneHus

AN KaXKOoro M3 crieayoLlmx cny4aes:

@ r=rn=r3=...=p

) ri=r=rz3=...>p

) ri>p,r2=rz3=...=p

(d ri=rs=ry=...=p,r2>p

) ri=r=rs=...=pn=r=rp=...>p

2. (12 6annos) HecosepweHHbIU pbIHOK Karumarna.
PaccmoTpum aByxnepuogHytlo mogenb notpebnenus. Myctb y1 = 4,y, = 8, a

¢byHKumMa nonesHoct U = —¢™ 1 — ¢~
: 12

(a) Mpennonoxmum, YTO PbIHOK 3aeMHbIX CPeACTB HECOBEPLUEHEH M areHTbl MO-
ryt 6patb AeHbrv B ONr no craeke r, = 400%, HO npu 3ToM cbeperaTb NULLb
no ctaeke rg = 50%. To4yHO n306pasnTe Ha rpadmke GIOAKETHOE MHOXECTBO
notpebutens n onuWWTE €ro aHanuTU4Yecku. Hamgute onTMmanbHylo napy
(cq, C2) M cbepexeHus s.

(b) MNpegnonoxum, 4yTo BGnarogaps HegaBHen GaHKOBCKOW pedopme Tenepb I, =
rs = 44%. Kak nameHunock nosegeHue notpebutena? Hamgute Hosylo napy
(cq, Cy). M30bpasnTte n 0b6bsACHUTE HanpaBneHus acpgekToB aoxoga U 3ame-
LeHnsa (BblMMCASATb TOYHOE 3HaveHue apdekToB He TpebyeTcs).

3. (23 6anna) @®yHKYus uHeecmuyud.

MycTb BbINYCK penpe3eHTaTMBHON (OUPMbI, JENCTBYIOLWEN B SKOHOMUKE Ha NpoOTS-
XeHnn 3 neproaoB, ONUCLIBAETCA NPOM3BOACTBEHHON (yHKUMen Kob6a-[yrnaca
(Cobb-Douglas production function) ¢ noctosHHOW oTAaden oT macwraba. Jons
KanuTana B BbiNycke paBHa ;. Pa3mep TpyAa B 9KOHOMWKe MOCTOSHEH U paBeH 1.
MycTb Takke napameTp TEXHONOMMYECKoM MpodykTuBHOCTM A = 1. [lonyctum,
YTO HavasnbHbIA YPOBEHb CTOMMOCTW Kanutana paBeH obLieMy YPOBHIO LiEH U pa-
BeH 1, a HayanbHbIn 3anac kanutana K; = 20. Temnbl pocTa UeH Ha kanutan
coBnagatwT ¢ Temnamu nHdnauuun. Kanutan nonHocTblo nsHawmsaetcs 3a 10
nepnogos.

(a) BbiBeanTe oyHKUMIO MHBECTULMW B NEPBOM M BO BTOPOM nepuoe (B Tpe-
TbeM Nepuoae UHBECTULMN OTCYTCTBYIOT)
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Tenepb AONOMHUTENBHO NPEANONOXMTE, YTO NOTpedbuTens ¢ yHKUMEN NO-
nesHoctn U = log C,C,C; Bnageet mpmMon C paHee onncaHHOW npounsBosd-
CTBEHHON (pyHKUMEN. AreHT nmeeT 1 eguHuuy Tpyga v nnaTtut cebe 3ap-
nnaTy 3a paboty B mpme. Takxke notpebuTtens Bnageet Kanutanom (B 13-
OEPXKKM He BXOOWUT apeHfHas nnata). Torga aoxod notpebutens B Kaxaom
nepuoae paseH cymme npubelniv upMbl 1 hakTOpHOro Aoxoda OT Tpyada.

(b) Banuwwnte OrOLKETHOE OrpaHWyeHne NoTpebuTens U ero MakCUMmU3aLMoH-
HYIO 3agauy.

(c) BbiBegute byHKUMIO MHBECTULMIA B NMEPBOM M BTOPOM nepuogax Ans OaH-
HOro criyyas (MHBeCTULUMI B TpeTbeM nepuoae Mo-npexHemy HeT). B yem
3aknovaeTca npobnema pasgeneHus notpebnexHus n uHeectuumn? MNpucyt-
CTBYET 1 OHa B [laHHOW 3ajaye?

4. (23 6anna) MHeecmuyuu ¢ MOOUUUUPOBAHHLIMU U30EPKKaMU.
PaccmoTpuM Moaenb C AUCKPETHBIM BpeMEHEM M BECKOHEYHbIM BPEMEHHBIM ropU-
30HTOM. [NpeanonoxuMm, YTo penpeseHTaTnBHasa upmMa MMeET CrneayoLLy npo-
n3BoACTBEHHY yHKuMo: F (K¢, L) = AK ‘{Ll{ 9 roe, kKak obblyHO, 0 < a < 1.
MycTb Takke KONM4YeCTBO Tpyaa MKCMpoBaHO M paBHO 1 ans Bcex t. CTaBka ns-
Hoca KanuTtana pasHa 0 (0 < d < 1); pearnbHas NpPOLEHTHas CTaBKa B 3KOHOMMWKe
paBHa I N NOCTOSIHHA BO BPEMEHM.

(a) BbiBeguTte >kenaembin YpOBEHb KanuTana Kak (PyHKUUIO OT 3K30reHHbIX na-
pameTpoB MOAENN.
Tenepb NpeanonoXum, 4To upma HeceT U3AEPXKKN KaK 3a OTKMOHEHWE OT
>KEenaemoro ypoBHsi KanuTana, Tak u 3a uuctble uHesectnumn. Obe doyHKLmMM
n3gepxek kBagpatuyHbl. Tak, yHKUMS NoTepb UpMbl UMEET CreayroLwni
Bua: Loss = ¢ (K* — K1) + 6(Kiwa — K)?, raec, > 0, ¢, > 0.
Mpen- -
NOSIOXKMM, YTO M3HaYasnbHbIN YpPOBEHb kKanuTana paseH Ko = 2( f‘—fé)l—a.
CpaBHuTe €ero c >KenaeMbiM YpoBHEM KanuTana.

(b) Hangute BblpaxeHWe AN ypOBHA KanuTana B MOMEHT BpeMeHU t Kak (pyHK-
LMIO OT BPEMEHWN U IK3OME€HHbIX NapaMeTpoB Mogernu.

(c) Hangute npegen K, npn t = oo, BeIrnaguT nu BolpaxeHue, nonyvyeHHoe B
npeabiaywem nyHKTe, KOPPEKTHLIM?

(d) PaccunTtanTte COBOKYNHble WMHBECTULMW B nepuode t Kak (PyHKuuto oT t n
9K30reHHbIX NapaMeTpoB MOAESN.

5. (30 6annos) Tpaekmopusi nompebrieHus Ha 6ECKOHEYHOM 8PEMEHHOM 20PU30HME.
[1Ba areHTa onTUMM3NPYIOT CBOW TpaekTopum notpebneHns Ha 6eckoHeyHOM Bpe-
MEHHOM ropM30oHTE U 06nagatoT pasnuyHeiMu PYHKLMAMU NONE3HOCTH.

B TO Bpemsl Kak MONe3HOCTb areHTa U UMeeT BUA:

3Inc, 3Incy N
1+p (A+p2 7

U(Cl,Cz,C3,...) =3Inc; +

MNONe3HOCTb areHTa Vv 3agaeTcd Bblp&KGHM&M:
. 3¢, “/3
V(C1!C2|C3l'--):3q+ + o + ...
1+p C3

(1+p)?
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AreHTbl U 1 v 0bnagatoT ognHaKoBOW TpaekTopuen Ooxoda: yi, Y, Ys, . ... Kpome
TOrO, y HMX COBMadalT NPeanoyvTeHWs MO OTHOLIEHWIO KO BPEMEHW, a CTaBka
NpoLeHTa ANnd HUX Of4MHaKoBa.

(@)

(b)

(©)

(d)

(€)

MokaxunTte, 4TtO 0b€ (byHKLl,I/II/I Mnone3HoCTn yaoBneTBopAdT CTaHOAPTHbIM
npeanonoXXeHndam, ﬂeIZCTByPOLLWIM B Hallen mogenu.

HanguTe oTHOWeHue mMexay obbemamm I'IOTpe6J'IeHVI9| B ABYX CMEXHbIX MO
BpeMEHU nepnogax a4 obonx areHToB.

MoxeT nu cnyumTbecsa Tak, 4To oba areHTa 0bnagatoT O4HOM M TOWM >Ke Tpa-
ekTopuen notpedbneHnsa? Ob6bACHUTE CBON OTBET.

MpeanonoXxum, YTo CTaBKa NPOLEHTa I' HUXE, YeM P.

I. Kak BbIrngguT Tpaektopusi notpedbneHna?
ii. M3obpasute TpaekTopum notpebneHns obomx areHTOB U COMOCTaBbTE
nx.

MpeanonoXkmm, YTo areHT U OXugaeT yBenn4yeHns CBOEro A0XoA4a Ha X Ha-
YmHas ¢ 3 nepuoaa.
i. Kak nsmeHutca Tpaektopusi noTpebneHuns areHta u?
ii. 3aBMCUT N Ball OTBET Ha NpeablayLWwnii Bonpoc OT Toro, r < p unn
r= p?
iii. N30bpa3nTte BCe BO3MOXHblE Criyvau.
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HdomalwHee 3aaaHue 3.

O6wwun Bec paboTbl: 100 6annos.

1. lpednoxeHue mpyda.

PaccmoTpum [OMOX03SMCTBO C doyHKUMEN nonesHoctn Buaa: u(c, I) = log(c) +

alog (1 — 1). JomoxosaictBo MoxeT pabotaTb | YacoB u 3apabatbiBate Wl. OHO
He UMEET UHbIX MCTOYHMKOB J0X04a MM u3HavanbHoro 6oratctea. [JoMoxo3saun-
CTBO [eNCTBYET B 9KOHOMMWKE C MPOLEHTHOW CTaBKOW I, UMeeT (pakTop ANCKOH-
TupoBaHus .

(a) MNpegnonoxum, 4YTO JOMOXO3SNCTBO XMBET NuLb 1 nepuog (He cywecTsyeT
Oyaylero ons OUCKOHTMPOBaHMA). HanguTte onTumanbHoe noTtpebreHve u
npeanoxkexune Tpyada. NpokoMmeHTMpynTe ponb 3apaboTHoM NnaTbl U Napa-
MeTpa a B BalleEM OTBETE.

(b) MMpeanonokum, 4YTO JOMOXO3AWCTBO XMBET [Ba Nepuoga, a 3apnnatbl B 3TUX
nepuogax paBHbl Wi U W, COOTBETCTBEHHO. HanguTe ypaBHeHue, CBA3bIBa-
lolwee npeanoXkeHne Tpyaa B nepuodax 1 m 2. [POKOMMEHTMPYMTE POnb
3apnnaTt, napameTpa a, NPOLEHTHON CTaBKM U paKkTopa OUCKOHTUPOBAHMSA
B MONY4YEHHOM YpPaBHEHUM.

. CosoKynHbIU cripoc.

PaccMoTprM COBOKYMHbIA CNPOC B 3aKPbITON 3KOHOMMKE. [Mpegnonoxmm, 4to no-
TpebneHne NMHENHO 3aBUCMT OT TeKyLlero pacnonaraemoro [oxoga, NpoLeHTHOM
CTaBKM N oxupgaemoro Gyayuiero pacnonaraemoro goxoga. [lonyctmm, 4to cnpoc
Ha VMHBECTUUMM TaKXXe NMHENHO 3aBUCUT OT NPOLEHTHOW CTaBKW U OXMOAEMOW
Byoywen npegensHon otgaym oT Kanutana (marginal productivity of capital).

(a) BblpasnTe COBOKYMHbI CNPOC B IBHOM (DOPME B TEPMUHAX FOCYAaPCTBEHHbIX
3aKyrnokK, Hanoroe, oxwugaemoro Oyayliero pacnonaraemoro AOXO4a, OXu-
faemon bygywen npefenbHoM OTAayum OT KanmuTana U NPOLEHTHbIX CTaBOK.
KpaTko 00bACHWTE CMbICI KaXXOoro Criaraémoro u ero 3Hak.

(b) YTO NponcxoauT C COBOKYMHBIM CMPOCOM NPW MOBbLILLEHWUN (CHUXEHWM) YPOB-
HS LeH B akoHomumke? OTobpasuTe 3aBUCMMOCTb Ha rpacdumke.

(c) MNpwn nomowwm mogenu IS-LM uccnegynTe, Kak CHUXEHWE NpeanioXKeHus ne-
Her NoBNNSeT Ha COBOKYMHbIA CNPOC.

(d) TMpwn nomowwm mogenu I1S-LM wnccnegyinTe, Kak yBenuyeHue oxugaemoro Gy-
AyLero pacriorniaraeMoro oxXoAa OTpasuTcsi Ha COBOKYMHOM Crpoce.

. OnpedeneHue KpPamKOCPOYHOSO 8kblIlNyCKa & 38KprmOlj 3KOHOMUKe.

B 3aKpbITON 9KOHOMUKe paBHOBECHbLIN YPOBEHD BbIMyCKa HWXKE, YeM B Cryyae rnori-
HOW 3aHATOCTW. [0CydapcTBO paccMaTtpuBaeT pasnuyHbie Mepbl, HarnpaBneHHbIe
Ha MoBblLLEHNE BbINyCKa W 3aHATOCTU. [MpoaHanuanpynTe agekTbl crneayoLwmx
rocyapCTBEHHbIX Mep Ha BbINMYCK U €ro KOMMOHEHTbI MNPy nomowmn mogemu |IS-
LM:
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(a) YBenuyeHue rocynapCTBEHHbIX 3aKynok, hMHaHCUpyemoe 3acyeT Hasroros.
(b) CHwxeHne Hanoros.
4. OnpedereHue KpamKOCPOYHO20 BbirycKa 6 3aKpbimol 3KOHOMUKe
B 3akpbITON 3KOHOMWKe NPWU paBHOBECHOM o0BbeMe BbinMycka Habniogaerca nos-
Has 3aHATOCTb. IMeeTcs gecduumnt GrogxeTa, KOTOPbIN rocyaapcTBO XO4YET COKpa-
TUTb. OgHaKo rocynapcTBo 6eCnoKoUTCS O BO3MOXHOCTU peLieccun B 9KOHOMUKE.
YTO MOryT npeanpuHATL rocyaapcTBoO U LeHTpanbHbln 6aHK, 4Tobbl CHU3WUTL Be-

Nn4YnHy BrogkeTHOro aeduumTa, HO HE 3arHaTb 3KOHOMMKY B peleccuto. [pose-
AvTe aHanus npu noMmowm mogenu IS-LM.

5. IS-LM.
PaccmoTpute 3KOHOMMUKY CO CrefyroLen CTPYKTYPON:

* MoTtpebnenne: C =0.8(Q—T)

* NuBectnumn: 1 =20 — 0.4i

 TocynapctBeHHble pacxogbl: G = 10

* Hanorm: T =20

* lNpennoxkenne geHer: M S =50

« Cnpoc Ha geHbrn: MP = (0.5Q — )P

» CoBOKynHoe npeasioXKeHne abcontoTHO 3nacTUYHO (MpPeaenbHbIn KeMHCUaH-
CKUI Crny4yan) npu ypoBHe LeH P = 2.

MNpogenante cnegyowme ynpaxHeHN:

(a) HanaunTe KpuBYHO IS 1 KEMHCUAHCKUIA MYNbTUMNINKATOP.

(b) Hamgute kpuByto LM.

(c) Hangnte paBHOBECHYIO NPOLIEHTHYD CTaBKY M COBOKYMHbLIN CNPOC.
(d) Hangute kpmByto COBOKYMHOrO crnpoca.

(e) OueHnute agpdeKT Ha ypoBEHb BbIMyCKa, NMPOLEHTHYIO CTaBKY U YPOBEHb LIEH,
ecnu rocygapcTBeHHble pacxodbl ysenuyarca go G = 12.

(f) PewwuTe npeablaywyto 3agady ans knaccudeckoro cniyvas (nyctb Q = 60).
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[NomalwHee 3apaHue 4.

O6wwun Bec paboTbl: 100 6annos.

1. (25 6annos) NpopenanTe cnegyowme ynpaxHeHus. B kaXxgom nyHKTe cumTtaunTe,
YTO 9KOHOMMKA 3aKpbITa.

(@)

(b)

()

[MpokoMMeHTUPYWTE Creayollee CyXaeHue:

<Bo Bpemsa Benukon pgenpeccun (Great Depression) LleHTpanbHbIn 6aHK
cTapancs npuaepXunBaTbCa CTUMYNMPYIOLLEN OEHEXHO-KPEeAUTHOW MONUTU-
Kn. besycnoBHO, AeHexHasa Gasa 3HauuTenbHo yBenuuunacb. OgHaKo 3TO
TONbKO CHM3WMO BbINyCK. [JaHHbIN dhakT o4eBMaHbIM 06pa3oM onpoBepraeT
mogens IS-LM>.

BbickaxkuTe cBOe MHeHWe MO MOBOAY CreayHLLMX rocyAapCTBEHHbIX NIaHOB:
focynapcTBO He XOYET U3MeHsTb Bbinyck. OQHAKO OHO SIBHO XOYET TpaTUTb
Gonblwe. YTobbl cbanaHcupoBaTb GLOOKET, rOCYAapPCTBO NMaHUPYET yBEnu-
YUTb KaK Hamnoru, Tak u rocygapcteeHHble pacxoabl: AG = AT > 0. Mo-
ckonbky AT = AG, B pesynbTaTte NPOBEAEHUS JaHHON MOSIUTUKM BbINycK
He M3MEHMNTCS.

[OCynapCTBO XOYET NOBLICUTb MHBECTULIMKN, HO HE XOYET U3MEHSATb BbIMYCK.
Bonee Toro, NpeanonoXuMm, YTO rocyaapcTBO HE MOXET BAUATb Ha OXuaa-
Hus nogen. CMOXET N OHO OOCTUYb XXeraHHOro adhdpekta B cnegyrowmnx
cnyyasx:

I. LleHTpanbHbIn BaHK HE3aBUCMM M XOYET AepXaTb NPeanoXeHne geHer
HEN3MEHHbIM.

ii. LleHTpanbHbIi 6aHK 1 rocyaapcTBo AENCTBYOT coobuua.

2. (25 6annos) PaccmoTpum Manyt OTKPbITYHO 3KOHOMUKY C (PMKCMPOBAHHbIM Ba-
NOTHBIM KypcoM. [poaHanuanpynTte adpdekTbl crnegyowmux AencTBun, UCNorb-
3ys rpacmkn. ObbsicHUTe ahdEKTLI N paccKaxmTe, Kak CTOUT AencrteoBathb LleH-
TpanbHOMYy GaHKy B KaXXOoM cryyae, YTobbl yaepXaTb BantOTHbIM KypC Ha Te-
KyLLleM YpOBHE.

(@)

(b)

()

Focy/qapCTBo paspeLwiaet 6aHKOBCKyl0 0eAaATenbHoOCTb B UHTEPHETE Mnocne gon-
roro 3arperta.

CtpaHa Bctynuna B BTO (WTO), a notpebutenu npeanoyntatoT UMMopT-
Hble TOBapbl OTEYECTBEHHbIM.

FocynapcTBo pewuno notpatutb G.

3. (25 6annos)
MpoBegute aHanu3 npu nomoLm mogenn I1S-LM.
B onpeneneHHoM BpemMeHHOM nepuoge 0bLiecTBEHHOCTb (POpMUPYET OXMAAHMUS
O CHWKEHUW BaniOTHOro Kypca B cuny 6onbluoro geduumra YMCTOro akcnopTa
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(NX). OnuwmTe, Kak 3TN OXUOaHUS MOBMAUKAIOT Ha paBHOBECME HA CTaauu, Ko-
raa UeHbl ele He U3MEHUNNCb U OXXMAAHUS elle He peanu3oBanvcb (HO OHU eLe
NPUCYTCTBYHOT).

(a) YTo npousongeT C NPOLEHTHOM CTaBKOW, BbIMYCKOM, NPEANOXKEHNEM AeHer
N pesepBamy UHOCTPaAHHOW BantoTbl?

(b) MoryT nn aTn oXXmMaaHUs yCKOpUTb 06eCLEHEHNE HALMOHANbHON BankoTbl?

. (25 6annos) MpeanonoxumM, 4TO HavyanbHOE COCTOSIHME 3KOHOMUKM —  [ONrOCpOY-
HOe paBHoBecue. [ocyqapCTBO B OQMHAKOBOW CTENEHW YBENWYMBAET PaCXofbl U
Hanoru. MpoaHanuanpynte apdeKkT 4aHHON MNONMUTUKN Ha 3KOHOMUKY B KpaTKo-
CPOYHOM Nepuopge, NpoLecc KOHBEPreHUMn K 4OITOCPOYHOMY PaBHOBECUIO M HOBOE
L0MrOCPOYHOE paBHOBECHUE.

(a) lMpoaHanuanpyiTe M3MeHeHUs B MCTOYHMKaX goxoaa (Y ) u ero ucrnonb3osa-
HUM (C, G, I n N X ). CpaBHnTe KpaTKOCPOYHOE paBHOBECUE C HaYanbHbIM
COCTOSAHMEM.

(b) [ononHuTenbHO YTOYHMTE, KaK 3TU U3MEHEHWUS BAUAIOT Ha LIEHbI, HOMU-
HamnbHYIO W peanbHylo 3apnnaTbl, peanbHbil 0OMEHHBIN KYpC, pe3epBbl MHO-
CTpaHHOM BantoThbl LleHTpanbHoro 6aHka, BHELUHUIA OOMT U pasHULY MeXay
BHELLUHUM [0SITOM U pe3epBaMy (YACTbIN BHELLHWUIA JOSr).

(c) Cnegyst MHCTPYKUMAM Mpeablaylwyx NyHKTOB CPaBHUTE HOBOE AONTrOCpOu-
HOe paBHOBECWE C M3HAYaslbHbIM.
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HdomalwHee 3aaaHue 5.

O6wwun Bec paboTbl: 100 6annos.

1. (50 6annos) MpoKOMMEHTUPYNTE CreayloLmne yTBepXKaeHNs. byabTe kKak MOXHO
fonee KpaTkKMM M He npeBbiwaiTe obbema B 50 CNoB nNpu OTBETE HA KaXXablN
Bonpoc. OgHaKo Bbl MOXKETE UCMOMb30BaTb CTOMLKO rPaddUKOB, CKOSTbKO BaM MO-
TpebyeTca (ecnu, KOHEYHO, Bbl HE 3aX0TUTEe WCMONb30BaTb Gonee 4 ANs KaXQoro
BOMpoca)

(a) (15 6annos) PaccMoTpuM 3aKpbITyt0 3KOHOMMUKY. [Npeanonoxum, 4to Lien-
TpanbHbIi BaHK aKkTUBHO CKynaeT rocygapCTBeHHble obnuraumn. B pesynb-
Tate M yBenuumMBaeTcs M kpueasa LM caBuraetcs BnpaBo, NO3TOMY Bblpac-
TaeT kKak Y, Tak v i. ECnn MHbIX N3MEHEHWI HEe NPOMCXOAMT, TO 3TO HOBOE
paBHoBecve (Kak KpaTKOCPOYHOE, Tak U A0SITOCPOYHOE).

(b) (15 6annos) PaccmoTpuMm 3akpbITy0O 3KOHOMMUKY C KEMHCUAHCKOW KPUBOW
AS. lpeanonoxumm, 4To rocyfapcTBo pellaeT 3aMopo3nTb LeHbl. B aTom
cnyyae uckanbHas nonutuka bonee apdekTMBHa, YeM B OTCYTCTBUE COUK-
cauuu LeH.

Kak nameHutca OTBET Ha BOMpoc, ecnu kpueas AS knaccudeckasa?

(c) (20 6annos) PaccMoTpM OTKPbITYHO 3KOHOMMKY C (PUKCMPOBAHHBIM OBMEH-
HbIM KypCcOM. [0CyaapCTBO XOYET YBENUYUTL BbIMYCK B KPATKOCPOYHOM ne-
puoge. MNpeanonoxmm, YTo rocyqapcTBo MOXET TOMNbKO YBENNYUTD NN YMEHb-
WWTb NpeasioXkeHue feHer (duckanbHas nonuTuka HegoctynHa). OgHako
MOHETapHasi nonmTuka becnonesHa nNpu UKCMPOBAHHOM OOMEHHOM Kypce.
3HauuT, rocy4apcTBO HMKAK HE MOXET YBENNYUTb BbIMYCK.

2. (50 6annos) OnpedeneHue 8binycka 8 OMKPbLIMOU 3KOHOMUKE C ryiasarouum o6-
MEHHbIM KyPCOM.
B naHHOM 3agaye paccmaTpuBaeTCs 9KOHOMUKA C NaBarowwyM 06MeHHbIM KypcoM
1 abConTHOW MOBUMBHOCTBIO KanuTana Mexagy 93KOHOMUKOW 1 MUPOM.
Mpeanonoxum, YTo HavanbHas NO3NLNSA 3KOHOMUKM — OONrOCPOYHOE paBHOBE-
cvie. MpoaHanuanpyTe ahdekT OT CneayoLWnX N3MeHeHNn B 3KOHOMMKE Ha KpaT-
KOCPOYHOEe paBHOBECHE, MPOLECC KOHBEPreHUMn K AOMrOCPOYHOMY PaBHOBECUIO U
HOBOE [0NroCPOYHOE paBHOBECHUE.

() (13 6annos) YsenuyeHne rocyaapCTBEHHbIX pacxodos, puHaHCUpyeMoe 3a
CYeT AMUCCUM TOCYaapCTBEHHbIX OBnMraumMmn HaceneHuto.

(b) (11 6annos) YBenuyeHne rocyaapCTBEHHbIX PacXo[oB, huHaHcMpyemoe 3a
CYeT Harmnoros.

(c) (13 6annog) UeHTpanbHbli BaHK CHWXaET NpeasiodKeHe AeHer nocpeacTsom
NpOAaXm rocyaapCTBEHHbIX 0bnurauui HaceneHuio.

(d) (13 6annoB) LleHTpanbHbli 6aHK cKynaeT rocygapCTBeHHble obnuraumun y
HaCEeneHnsl Ha OTKPbITOM PbIHKE.
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lNpoaHanuanpynTe UCTOYHUKM OOXOLOB WM pacXodoB; CPaBHUTE KpaTKOCPOYHOE
paBHOBeCKe C HayanbHOW nosuuven. Kpome Toro, getanusmpynte a@ekT aTmx
M3MEHEHU Ha LeHbl, HOMUHamNbHYI0 W pearnbHyo 3apnfiaThl, peanbHyl0 NPOLEHT-

Hyto cTaBky. Cneays AaHHbIM MHCTPYKUUSAM Tak>Ke CpaBHWUTE HOBOE A0JSITOCPOM-
HOe paBHOBECKE C HayanbHOW MO3ULMEN.
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MakpoakoHOMUKa 3

3agaHusa ona NpoMeXyToO4YHOW aTtTecTauuun

lpumeps! 3adau.

1. CbepexeHusa u pocm 8 MOOenu ¢ MPeMS MOKOIEHUSIMU.

PaccMoTpuM 4nUCTYO 3KOHOMWKY HafeneHus (pure endowment economy) ¢ Mu-
poBOW cTaBkou npoueHTa r = 0. PeanaeHTbl XUBYT TpW nepuoga, 1 B nobomn
N3 9TUX NEPUOLOB COCYLLECTBYIOT TPU Pa3fNMYHbIX MOKONEHWUS OQMHAKOBbLIX pas-
MepoB (HOPMMPOBaHHbIX K 1). Monogble He MOryT 3aHMMaTb U LOIDKHbI Nn-
60 cbeperatb Kakyl-TO MONOXKUTENBHYK CymMMy, Nnbo noTpebnsaTe CBOW AoXoAd,
yY . UneHbl NOKONEHNst CpedHero Bo3pacTa HafeneHbl OeHEXHLIMU CpPeacTBamMm
B pasmepe Y™ n moryt 3aHumath unm cbeperate. Ctapble obnagalT CymMMOoi
y© 1 nubo noTpebnsaoT Bce cBOU chepexeHns, NMbo BbINnadyMBaloT BCe CBOU
OOMrn nepeq cMepTbio. Y BCEX WHAMBWMAOB OAMHAKOBAs (PYHKLUSI MOME3HOCTH,
U(c',cM,c®) =logc’ +logcM +logc® (1. e. B = 1).

(a) Mpegnonoxum, yM = (1+e)yY ny® =0, rae e > 0. Mocuutaiite chepexe-
HUS BCEX TPEX NOKOMEeHUN Kak PyHKLMKM OT YY" U e.

(b) MycTb Temn NpUpoCTa COBOKYMHOMO BbiNycka paseH g > 0, raeyy,, = (1 +
g)yy . Yemy pasHa Hopma cOEpexeHsi B COBOKYMHOM Bbimnycke Yi?

(c) Mpegnonoxum, 4to € Bbipocrna. Kakos OygeT adhdekT Ha Hopme cbepexe-
HMA? Kak nsmeHnTCa Ball OTBET, ECMU paspeLlnTb MoNnodbiM 3aHMMaTb?

(d) MNpeanonoxum, YTo mMonoable MOryT 3aHMMaTb M YTO MX A0XO4 PacTET B
cootBetcTBUN C Y/, = (1L + g)y; . OgHako, y© = 0 u yM ocratotcs nocro-
SIHHbIMW B Te4yeHne BpeMeHn. Kak Hopma cbepexeHusi B MOMEHT t 3aBUCUT
oT g? OTBETbTE Ha TOT >Ke BOMPOC, Npeanonaras, YTo 4OXO0A XUTenen cpea-
Hero Bo3pacTa pacTéT C TEMMOM ¢, a AOXOA4bl MOSIOAbIX M CTapbiX OCTalTCS
NOCTOSAHHBIMMU.

2. Modenb Cudpayckoeo 8 HerpepbIBHOM 8pPeEMEHU.

PaccmoTpum HenpepbiBHYO Bepcuto Mogenu Cuapayckoro. B 3akpbiTO SKOHO-
MUKe XXMBET BeccMepTHOE penpe3eHTaTMBHOE AOMOXO3SIMCTBO C NPeanoyYTeHMsIMN

oo d
e " logci+xlog ! dt

0 Py
rae p > 0, ¥ > 0. B kaxxgom nepuoge AOMOXO3AWCTBO pacronaraeT eguHuuen
Tpyda, N NpeanoXkeHne Tpyda SBMASETCA HeanacTuyHbiM. [MpousBoguTca eauH-
CTBEHHbIV TOBap, KOTOPLIN MOXET OblTb UCNONb30BaH Kak Anisi noTpebneHus, Tak
N B LENSX HAKOMNEHUs Kanutana. TeXHONorms onucbiBaeTcsl NPOU3BOLCTBEHHOW
yHKumin Ko66a-Ayrnaca yr = F (ke It) = k139 roe ke u Iy — 910 Kanutan u
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TPYA COOTBETCTBEHHO, 0 < a < 1. AMOpTM3aumMsl KanuTana paesHa Hynw. [JeHbru
BBOAATCS B 9KOHOMMWKY Yepe3 eAMHOBPEMEHHbI TpaHCdep CO CTOPOHbI rocyaap-
cTBa: :

M

Pt
PbIHKM TOBapOB M (haKkTOPOB MPOM3BOACTBA COBEPLUEHHO KOHKYPEHTDI.

(a) 3anuwwute opgHonepuogHoe BAKETHOE OrpaHMYeHne OOMOXO3ANCTBa.

(b) CdopmynumpyiiTe YCNOBHYK MakCUMMU3ALMOHHYIO 3agadvy AOMOX03siMcTBa. Bbl-
BeaWTe YCNoBMSt MEPBOro Nopsigka.

(c) CdopmynupynTte 3agady makcumusauum npubblny penpeseHTaTuBHon pup-
Mbl.

(d) 3anuwwuTte onpegeneHne paBHOBECUS B AaHHOW SKOHOMMUKE.

(e) MNokaxuTe, YTO paBHOBECHE MOXET ObITb OMUCAHO C MOMOLLbLID CreayoLen
cucTeMbl guddepeHLmanbHblX YpaBHEHNN:

S=) - p

Ct

ll(t =f(ky) — c¢
XCt = ) +

t
roe f(k) = F(k, 1), m = Py/Py, 1 ko
Aaxbl. (f) Hangute yctonunBoe coCTosHME.

(g) Mpeanonoxum, 4TO NpeanoXeHWe OeHer oCTaéTcs NOCTOsIHHBIM, Torga Kak
HayanbHbIA 3anac kanutana ky HaxoaUTCA HUXKe YPOBHSI YCTOMYMBOMO CO-
cTosHusA k* . HarguTe paBHOBECHbIE TpaekTopun noTpebnenns, kanuTana,
peanbHOM M HOMUHArbHOWM CTaBOK NPOLIEHTa, YPOBHSI LIEH 1 Temna UHANs-
umm.

(h) Tenepb paccMOTpUM MHOW cueHapuit. Mpeanonoxum, Y4TO U3Ha4anbHO KO-
HOMMWKa HaxoOQUTCA B YCTOMYMBOM COCTOSIHUM N OXMOAETCH, YTO npeasioxe-
HWe aeHer OygeT ocTaBaTbCs Ha NOCTOSAHHOM ypoBHEe M . B MomeHT t = O
CTaHOBUTCH M3BECTHbIM, YTO B Oyaywlyto gaty t = T npeanokexve geHer
NepMaHeHTHO MOAHUMETCS 40 HOBOro yposHst M = 1.1 x M. Hangute pas-
HOBECHbIE TPaekTopun noTpebnenns, kanutana, peasibHon U HOMUHANbHOM
MPOLEHTHBLIX CTABOK, YPOBHA LEH U TeMna UHANSAUNN.

3. BpemeHHbIl npou3godcmeeHHbIl WOK 8 Masiol OmKpbImoU 3KOHOMUKe C 3ampa-
mamu Ha ycmaHo8Ky Karumara.

Bpemsi HenpepbiBHO. B Manon OTKPbLITOM SKOHOMUKE XUBET pernpe3eHTaTuBHOE
[LOMOXO03ANCTBO C NpeAnoyYTeHNAMU
e8] 1-6
_ 1 —1
et S—
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rae p > 0, 6 > 0. B kaxxgom nepuofe AOMOX03SIMCTBO pacnonaraeT o0gHoW eauHu-
uen Tpyaa. Npegnoxkenne Tpyaa sSBNSETCA HeanacTuyHbIM. [ponssoanTcs eanH-
CTBEHHbIN TOBap, KOTOPbIN MOXET ObITb NMBo NoTpebnéH, nubo TpaHchopmmpo-
BaH B HOBbIM kanuTarn. [pou3BOACTBO KanuTana CBA3aHO C OOMNONHUTENbHBLIMU
n3nepXkamu: yBenuyeHne 3anaca kanvrtanaHa iy Tpebyet

K it

2k

€[MHUL, KOHEeYHOro ToBapa, rae K > 0 1 k; — 370 ycTaHOBMEHHbIN 3anac kanuTtana

Ha MOMEHT BpeMeHu t. TexHONornsa Npou3BoACTBa KOHEYHOrO TOBapa OMNUChIBA-
eTcs NPOM3BOACTBEHHOM (PyHKUMen KoB6a-dyrnaca yi = F (kg It) = wik@l'y @ roe

ki n l; — kanuTan n Tpya COOTBETCTBEHHO, @ W — MapaMeTp, OTBevawLlwun 3a

COBOKYMHYIO Npon3BoanTensHOCTL haktopoB npomssoactea (CMd), 0 < a < 1.

AMOpTM3aLMA KanuTana paBHa Hymnto. [IOMOX035MCTBO MOXET 3aHMMaTb unn ga-
BaTb B AONI OCTanbHOMY MUPY MO CTaBKe NpoueHTa r = p. HavyanbHbIN 3anac
UYMCTbIX 3apyBEXHbBIX aKTUBOB PaBeH hy.

it 1+

(a) MNMpeanonoxum, YTO wy OCTAETCA Ha NOCTOSHHOM YPOBHE w. [okaxuTe, 4To
AVWHaMUKa KanuTana onucbiBaeTcs CUCTEMON ABYX AnddepeHumanbHbiX ypas-
HEHWUN: )

ke _q— 1
ke K
G =rg — Fik) &=’
2K

roe T(k) = F(Kk, 1), g¢ — TeHeBas LeHa KanuTana B LeHTpanu3oBaHHon/nna-
HOBOW 3KOHOMWKE UNN PbIHOYHAS LieHa KanuTana B AeLeHTpan“30BaHHOM
9KOHOMMUKE.

(b) Hamgute 3HavyeHusa kanuTana, MHBECTMUMIA, BbiMycka, NOTpebneHns, LeHbl
KanuTana, peanbHON CTaBKM NPOLIEHTa, YNCTOM MeXAyHapoaHOW WHBECTU-
LIMOHHOW NO3MLUMUK M CYETA TEKYLLUX onepauui B yCTOMYMBOM COCTOAHUM.

(c) MNpegnonoxmm, 4TO U3Ha4anNbHO 3KOHOMMKA HaxXoAMTCH B YCTOMYMBOM CO-
CTOSIHUM C Wy = W. B MOMeHT t = O B 3KOHOMMKE NPOUCXOAUT BPEMEHHbIN
LIOK NPOAYKTUBHOCTU, KOTOpbI yBennumneaeT CMNP cw; = wao wy = w' > w
00 MomeHTa BpeMeHn t = T > 0. B MomeHT t = T U fanee oxugaeTcs, 4To
Cl® BepHETCS Ha CBOW M3HaYanbHbIN YPOBEHb Wy = W W OydeT ocTaBaTb-
CSl Ha HEM HeonpeenéHHOe KONMYecTBO BPeEMEHU. HapucyiTe paBHOBECHbIE
TpaekTopun KanuTana, MHBECTULMI, Bbirycka, NoTpebneHus, LeHbl kanuTa-
na, peanbHOW CTaBKW NPOLEHTa, YUCTON MEXAYHAapOAHOW WHBECTULUOHHOW
no3nLMM U CYETa TEeKyLUMX onepauun NpsiMo nepes LLUOKOM U Mocrne Hero.
Ob6bsacHuTe.

4. MoOdenb LllymnemepuaHcko2o pocma 8 OUCKPeMmMHOM 8PeMEHU C 8bInyK1ou (hyHK-

uuet 3ampam Ha HUOKP.

Bpems guckpetHo:t = 0,1,2,... B kaxgom nepuoge cocyulectsylor L nHam-
BWOOB, KaXXObI N3 KOTOPbIX XXMBET NULLb B TEYEHME ITOro nepunoaa M HagenéH
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ofHOM efuHuuen Tpyada. lNpeanoxkeHne Tpyda ABNAeTCs HeanacTuyHbIM. [lones-
HOCTb MHAMBMAA 3aBUCUT TOSMbKO OT €ro notTpebneHuns, u OH HENTpaneH K PUCKYy.
Ero eaMHCTBEHHOW LENblO SBASIETCA MaKCUMU3aLUMa OXMAAEMOro NoTpedneHus.

MHauBuabl noTpebnsatoT eAMHCTBEHHLI TOBap, Ha3blBaeMbI "KOHEYHbIM” TOBa-
POM, KOTOPbIN NPOM3BOANUTCS COBEPLUEHHO KOHKYPEHTHLIMWU hMpMaMm C UCNOSb-
30BaHMEM Tpyda M NPOMEXYTOYHbIX NPOAYKTOB. CyllecTBYeT KOHTUHYYM Mpo-
MEXYTOYHbIX NPOAYKTOB, NPOMHAEKCUPOBAHHbLIX Ha uHTepBane [0, 1]. PyHKuuA
NPOM3BOACTBA KOHEYHOro ToBapa 3ajaHa cregyrwmm obpasom

1

Y. =LY Al 9xddi, O<a<l1

0
rae Kaxgasa Xi; — 9TO NOTOK MPOMEXYTOYHOro NpoayKTa i, UCnonb3yemoro B Mo-
MEHT t, N napameTp NPOAYKTUBHOCTM Aj; OTpaXaeT KayeCTBO 3TOro npoaykra.
B nobon nepuog napameTp NPOAYKTUBHOCTM OTNMYAETCS ANSA pasHbiX npome-
XKYTOUYHbIX MPOAYKTOB M3-3a Cly4anHOCTM npouecca MHHOBaumn. Kaxabii npo-
MEXYTOYHbIA NPOAYKT NPOU3BOAMTCA MOHOMOMMCTOM B KaXAbl nepuog C uc-
NONb30BaHNEM TOSIbKO KOHEYHOro ToBapa. KOHEYHbIN BbINYCK, KOTOPLIN HE Obin
MCNOMb30BaH AN NPOMEXYTOYHOTO NPOM3BOACTBA, AOCTYNEH Ans notpebnexns
N uccnegoBaHUn.

B kaxabln nepvop ecTb oauH MHAMBUA (“NpeganpuHMMaTtenb’) B KaXKOOM CeEK-
Topei € [0, 1], y KOTOPOro ecTb BO3MOXHOCTb CAenatb MHHOBaumi. Ecnu emy

9TO yOoaéTcs, MHHOBaLUMA CO30aET HOBYHO BEPCUIO PEMNPE3EHTaTUBHOMO MPOMEXY-
TOYHOro NpoaykTa i, KOTopbIn 6onee NPOAYKTUBEH, 4YeM npeablgywne sepcuun. B
TOYHOCTK, NapameTp NPOAYKTUBHOCTM MPOMEXYTOYHOrO MPOAyKTa i NoBbILAET-
cA CypoBHa npolunoro nepuopa A;— 1 A0 A = YAii—1, rae y > 1. Ecnu nonbiTka
caenaTtb MHHOBALMIO 3aBepluaeTcs Heydaden, TO B nepuod t HET HUKAKMX WUHHO-

BaLMN M NPOMEXYTOYHbIN NPOAYKT i OCTAETCHA TaKUM e, 4YTO Bbin ncnonb3oBaH
Bt— 1, T e. Ait = Ai,t—l-

B uensx mHHOBauui npegnpuHUMaTens OOSMKEH NPOBOAWTb MCCNefoBaHus. JTO
CBA3aHHas C U3dep>KKaMun OesTenbHOCTb, KOTopas UCMofb3yeT TONbKO KOHEYHbIN
npoaykT. Kak 6bino ckasaHo paHee, UccnefoBaHUst COMpsXeHbl C HEONPEeAenéHHo-
CTblO, TO €CTb B pe3ynbrate MOXeT He ObITb CreHepupoBaHa MHHoBauus. BeposT-
HOCTb Ui, C KOTOPOM B nepuoa t cnyvyaeTcs MHHOBaUMS, 3aBUCUT OT KONMYecTBa
KOHeYHoro npoaykta Ry, NOTpayeHHOro Ha uccnegosaHus, crneayowmm obpasom

(o)
=0 2 =A At 0<o<1, A>0

it it

rae Al = yAit—1,y > 1 3T0 NPOAYKTUBHOCTbL HOBOW BEPCIM MPOMEXKYTOUHOMO
npoaykTa i, koTopas byaeT co3aaHa, eCrnv UCCNEea0BaHNS 3aKOHYATCS  YCMEXOoM.

Ecnuv npeanpuvHMmaTens AenaeT MHHOBALMIO B MOMEHT t B CeKTope i, OH CTaHo-
BUTCS MPOMEXYTOYHLIM MOHOMNOMUCTOM B 3TOT Nepuoa, NOTOMY YTO OH MOXET
NPOU3BOAMTL NYYLLWIA NPOAYKT, HEXenn KTo-nnbo ewé. B nHom cnyyae cratyc
MOHOMOMNK CryYaiiHbIM 00pa3oM MorfyyYaeT KTO-TO, KTO MOXET Mpou3BOAWUTb Mpo-
AYKT NpOLLMoro nepuoaa.
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(a) Mokaxwnte, YTO paBHOBECHAs MPUOLINL NPOU3BOANUTENS MPOMEXKYTOYHOIo
npoaykTa i paBHa

rlit = mAi:L, m= (1 - a)a:ll.:_g

(b) TNokaknTe, YTO paBHOBECHbLIV BbIMYCK KOHEYHOrO TOBapa paBeH

1
2a _ .
Y = ai-a AL, roe At = Aitdl
0
(c) ObbsAcHMTE, NOYEeMy B pPaBHOBECUM pacxodbl HA UCCNEeLoBaHNA B CEKTOpE |,
Rit, BbIGMpaloTca ¢ Lenbio MakcuMmsauum
Rit

*
it

n}kt — Rit

me T, = A,
L.

(d) Hangute paBHOBECHble pacxodbl Ha UccnegoBaHus Ry U BEpOATHOCTM yCneLw-
HbIX MHHOBaUWN i, | € [0, 1]. OTnnyaroTca Ny OHM ANst Pa3nnyHbIX CEKTO-

poB?

(e) Hangute Temn pocTta 3TON 3KOHOMUKU. OT KakMx napameTpoB MOAENU OH
3aBucuT? [N Kaxgoro napameTpa, BAUAIOWEro Ha paBHOBECHLIA TEMN PoO-
cTa, NpuBeanTe UHTYNLMIO.

(f) Asnsietca nn paBHOBECHLIN TeMn pocTa adpekTnBHLIM NO lNMapeTo? MNoyemy
unu noyemy Het? O6bACHUTE.

5. Modenb [eHbeu-8-lMonesHocmu (Money-in-Utility) 1.

Mogenb JeHbru--lNMonesHoct nogpasymeBaeT, YTO npefenbHas HopMa 3amelle-
HUA MeXay AeHbramu u notpebneHmem paeHa i1 /(1 + i1). OTa Mogens npea-
nonaraeT, YTO areHTbl BXOO4AT B nepuog t C pecypcamMnm w; WU UCMOMb3YT UX
ANS NOKYMNKX KanuTana, notpebneHns, HoMWHanbHbIX 0bnuraumn n gexer. Pe-
anbHas CTOMMOCTb 3TUX AEHeXHbIX CPeacTB AaeT nonesHocTb B nepuog t. Mpea-
MOMNOXWNM, YTO KONMMYECTBO AEHEXHbIX CPEACTB, BbiOpaHHOe B nepuog t He aa-
€T Kakon-nnbo nonesHoctn o nepuopa t + 1. MNonesHocTb 3agaHa pyHKUMeNn
w0 BtU(Cy, M/Py), HO BlomKETHOE OrpaHuyeHre npuHumMaeT opmy

Mut  Bui

Py Py

n gomoxo3aincteo Bbloupaet Cq, Kir1, Bis1 M M1 B nepuoa t. PeanbHoe 6oraT-
CTBO AOMOXO03A/CTBA Wy BblpaxaeTca creayowmm obpasom

we=F (K, A)+ (1 - 6)Kt+%+%+
t t

Tt

BbiBeguTe ycnosus nepBoro nopsiaka onsi Bbibopa AOMOX03aMCTBOM M1 U MO-
KaXXute, 41O
Um(Ce, my) _ .

=
uc(Ct, my) '
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6. Modenb [eHbeu-e-lNonesHocmu (Money-in-Utility) II.

Mpeononoxum, 4YTO NONE3HOCTb Penpe3eHTaTMBHOrO AOMOXO3SWCTBA 3aBUCUT OT
noTpebneHns 1 ypoBHSA pearibHblX OEHEXHbIX CPeacTB, AOCTYMHbIX OS5 MOKYMKM
notpebnenus. Myctb A/P; — peanbHbin 3anac AeHer, BXoaawmn B PyHKLMIO
nonesHoctn. Ecnu nrHopmpoBaTb kanuTasn, TO Lenblo JOMOX03S1MCTBa ABNAeTCA
MakcUMM3aumns o BU(Cy, A/Pt) npu GIOOXETHOM OrpaHUYeHm

(L+i)B _ o, M, Bug
X TPy Py

M_q

Y + + T, +

t

roe goxod Yy — 9K30reHHbIn npouecc. [peanonoxmm, 4To 3anac AeHer, KoTo-
pbI OAET JOMOXO3SNCTBY MOME3HOCTb, — 9TO pearnbHas CTOMMOCTb AEHEXHbIX
CPeacTB nocrne MOoKynku obnuraunin, HO OO NONyvYeHus Aoxoda MUim MOKYMNKW Mo-
TpebunTenbCkMX TOBApPOB:

At _ M, (1+i)Bt B

+ T, +
Pt Pt ‘ Pt P

(a) BbiBeanTe ycnosusa nepsoro nopsaka ansa Aq v Bess.

(b) Yem aTn ycnosus oTIMYaOTCA OT YCNOBUI ANS Knaccuyeckon mogenu [leHbrn-
B-lNone3HocTn?

7. CynepHelmparnbHocmb OeHee.

Mpegnonoxum, 4To (bi/HKLI,I/IFI MOMe3HOCTU PlenpeseHTaTMBHoro [LOMOXO0351CTBA
nmeet Bug u(C, m) = (1 — y) InC + y In m. INokaxute, 4TO ecnu notpebneHue B

YCTO4MBOM COCTOSHMN MOCFOSIEHO, TO CYUIECTBYET G/MHCTBEHHDIA YCTORYMBLIN
3anac kanutanak®ss, yto B f, k%" +1- § = 1. O6bsicHMTE, NOYEMy U3MEHe-

HUSI B TeMrne pocTa NpPeasio>KeHUst AeHer He BNUSIOT HA YCTOMYMBBLIA YpoBeHb K B
[NaHHOM Crny4ae, HO BMUSIOT, Koraa dyHKLMS NONE3HOCTU MMEET CreayoLwmuin Bua

I (S0
u(C,m) = - o
ce<luye (0,1).

8. Hauucnerue npoueHma Ha ocmamok OeHexXHbIX cpedcms.

Mpeanonoxum, YTO Ha AeHeXHble cpeacTBa NNaTnTca HOMUHAMNbHasA CTaBka Mpo-

ueHTa i™. OTK NnaTexun UHaHCUPYTCA KOMOVMHaUMEN equHOBPEMEHHOTO Hamo-

ra n nedatu geHer. lNyctb a — [ong, uHaHcMpyemas €4UHOBPEMEHHbLIM Hamo-

rom. brogxeTHoe TOXAECTBO rocydapcTBa 3anuchiBaeTcs B Buge T+ vy = i™my, C

. = ai™m; n v = 6m,. Ncnonbayss mogens Cuapayckoro, caenanTe cnegytoLlee:

(a) MokaxwnTte, YTO OTHOLWEHUE NpenesibHOW MOSIe3HOCTU OEHerK npeﬂ,e_ﬂbHQVI
nonesHoctTn notpebneHuns (NpubnusutenbHo) paBHor + m — i =i — iM.
O6bscHUTE No4emy.

(b) MokaxuTe, kak MeTOA (PUHAHCMPOBAHWUS MPOLIEHTOB, BblMflaYnBaAEMbIX Ha
LEHexXHble cpeactsa, BNuseT Ha | — iM. OBbACHNTE SKOHOMUYECKYK WHTY-

MUUIO, CTOALLYIO 3a NOJTYYEHHbLIM pPE3yrnbTaToOM.
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9. Bbigodbl Modenu pacwupsiroujeeo pasHoobpasus (expanding variety model) o5 2o-
cydapcmeeHHOU Monumuku.

PaccmoTpum Mogenb paclmpsitoerocsa pasHoobpasus.

() MokaxmTe, 4TO rocynapcTBo MoXeT obecneuntb Hambonee apdekTmBHOE
paBHOBECWE, eClu OHO MCMOMb3yeT eaMHOBPEMEHHBIN Hanor Ans duHaHCK-
poBaHus cybcuann B NpOMEXyTOoYHble NpoaykThl. Kakass Hopma cybeman-
poBaHMA OO0SMKHA ObITb AN 3Toro ucnone3oBaHa? OnyuoHanbHo: ovemy B
Bonee oBLUMPHOM BEPCMM MOZENW CIIOXHO NPOBOAWUTL Tpebyemyio MONUTUKY?

(b) Moxet nu rocygapcteo obecneuntb Haubonee ahheKTMBHOE paBHOBECKE,
€CNN OHO onupaeTca NUWb Ha cybeuanmn B nccnenoBaHus U paspaboTky (du-
HaHCUpYeMble, ONSATb XXe, eANHOBPEMEHHbIM HanoroM)? O6bsiCHUTE CBOW OT-
BeT. OnyuoHanbHo: B kakon mogudukaumm mogenu rocygapctay 6bino Obl
Ba)KHO cybcnampoBaTtb MccrnegoBaHusa?

10. lMpodomxumenbHOCMb MOHOMOBLHOU MO3ULUU.

PaccmoTpuM mogesnb paclumpstowerocs pasHoobpasns B cTaH4APTHOW MOCTAHOB-

Ke, B KOTOPON MOHOMOMMU3NMPOBAHHbIE MPOMEXYTOYHbIE NPOAYKTbI CTAHOBUIIUCH C

BEPOSATHOCTbIO P HA MOMEHT BPEMEHM.

(a) Kak n3meHeHVs B p BNUSIOT HA CBOWCTBA YCTOMYMBOrO COCTOSIHUS 3TOW MO-
genn?

(b) Kakue nonutuyeckme Mepbl CO CTOPOHbI rocydapcTsa npueeayT K Havbonee
3 eKTMBHOMY paBHOBECUIO B 3TOW Mogenu? B yacTHOCTM, AOCTMXMMO nn
Hanbonee ahheKTMBHOE pPaBHOBECME TOJSIbKO NULLb 3a CYET cybcuanpoBaHus
3aKynoK MOHOMOMN3NPOBAHHbBIX MPOMEXYTOYHbBIX MPOAYKTOB?

(c) Ecnu rocyoapcTBO MOXET BNUATb Ha P Yepes pas3nnyHble MHCTPYMEHTbI (Ta-
KMe KaK aHTMTPEeCTOBCKOE 3aKOHOAATENbCTBO MNK 3alymMTa NaTeHTOB), Kakue
BbIBOAbl OTHOCUTENbBHO TpeByeMbIX NOMUTUYECKUX Mep CREeAYT U3 Moaenn?

11. Hepeskue uHHosayuu (Non-drastic innovations).

MpoaHanuaupyinTe GasoByl Mogenb LLymneTepuaHckoro pocTa, npeanonaras,
YTO yCroBue

He BbINOJIHEHO.

(a) Mokaxute, YTO MOHOMONWUCTLI YCTAHABNMBAIOT NUMUTUPYIOLLYIO LIEHY.

(b) OnuwwnTe paBHOBECHBLIN TEMM POCTa Ha TpaekTopum cbanaHCMpoBaHHOIO
pasBuTMS.

(¢) OnuwwuTe MNapeTo-onTUManbHOE pacnpeaeneHne N CpaBHNTE ero ¢ paBHO-
BECHbIM.
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(d) Tenepb paccmMOTpUM FMMNOTETUYECKYH SKOHOMUKY, B KOTOPOW MPOM3BOAN-
Tenb Hanbonee Ka4eCTBEHHOW NPOAYKLMM NPOLNOro Nepuoda ucyesaert, Tak
4YTO MOHOMNOMMCT MOXeT TpeboBaTb Mapxky B pasmepe 1/(1 — B) BmMecTOo
nuMmuTMpytowen LeHbl. MokaxmuTe, 4TO Temn pocTa Ha TpaekTopun cbanaH-
CUPOBAHHOTO Pas3BUTMSA B 3TOM MMNOTETUYECKON 3KOHOMMKE CTPOro Bbille,
4YeMm TeMn pocTa, OnNncaHHbIN B NyHKTE b. OBbACHMTE pe3ynbTar.

12. Modenb LllymnemepuaHckoao pocma 6e3 agpgpekma macwmaba.

MNpeanonoXxum, YTO HaceneHwe pacTéTr 3KCMOHEHUManbHO C NOCTOSAHHBIM TEMMOM
n. Mogunduunpynte 6asoByto mogenb LLlymneTepmaHckoro pocta Tak, Ytobbl ad-
dekT macwTaba OTCyTCTBOBaN M 9KOHOMMKA pocra C NOCTOSHHLIM TeMMOM (C
NONOXWUTENbHBIM POCTOM [0X0A4a Ha Aywy HaceneHus). [[Moackaska: npegnosno-
XWUTe, YTO OHa eduHULAa KOHEeYHOro ToBapa, NoTpavyeHHas Ha uccrnefoBaHus m
pa3paboTKky Ansa ynyyweHus obopyaoBaHUs KadecTsa (, NPUBOAUT K MOTOKY WH-
HOBaLu/ C TemnoMm, paBHbiM v/Q?, roe @ > 1.]
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SAO0AHUNA ONA TEKYLLWEINO KOHTPOIJIA
NomawHee 3agaHue 1.

1. Paccmotpute mogenb Conoy € NeoHTLEeBCKOW NPOU3BOACTBEHHON (DYHKLUMEN

F(K, L) = min{AK,BL},

rae A >0, B > 0, Temnom pocta Hacenexusi n = 0, Hopmow amopTtusauuu 0 > 0,
HopMon HakonneHus s € (0,1). MNycTb Takxke BbINONHAETCS ycrnosue A > n + 0.

(a) HdokaxuTe, 4TO NpoM3BOACTBEHHAA PYHKLMSA MMEET NOCTOSHHYKO OTAady OT
MacluTaba.

(b) Hapucynte Ha gnarpamme dpyHkumio (k) = F(k, 1). BeinonHatotca nv ans
Heé ycnosua MHagb!?

(c) Ookaxute, 4ToO HaOétcs Takoe S > 0, YTO MPU BCEXS > S B 3KOHOMMU-
Ke CyLIECTBYIOT [iBa CTALMOHAPHbLIX COCTOSHWSA, a MPU S < S TOMbLKO OAHO.
Hangute s.

(d) Yto Bbl MOXeTe cka3aTb 00 YCTOMYMBOCTM CTALMOHAPHBLIX COCTOSHUMA MpWU
s> s? [Mpn s < s? O6bACHATE UHTYMUTMBHO.

2. Oanbl gee ctpaHbl — Cesep (N) n KOr (S), SKOHOMUKM KOTOPLIX OMUCLIBAOTCA
mozenbto Conoy B HENPEPbLIBHOM BPEMEHU C TEXHWYECKUM nporpeccom. [1poms-
BoACTBeHHble doyHKUmKM Cesepa 1 KOra nmetoT Bua:

Yi(t) = F(Ki(), Ai(OLi(t) (@ =N,S),

roe F (-, ) — BOrHyTas oyHKUMA C NOCTOSIHHOM oTAaven oT MaclwTaba, A4ns KoTo-

pon BbinonHsATCA ycnosua NHagbl. TexHuyeckuii nporpecc CeBepa 3K30reHHbIN
N onucbiBaeTcs ypaBHeHueMm Ay (t) = Ay (0)e%, roe Ay (0) 3apgaHo. KOr saum-
cTByeT TexHonornm Cesepa C 3ana3abiBaHWEM B T NeT:

Ag(t) = AN (t - T).

OG6e cTpaHbl XxapakTepu3yrTCcsi OQuHaKoBbIMM HOpMoW HakonneHus s € (0, 1),
HOpMOW amopTu3auum kanutanao > 0 u TeMnoM pocTa HaceneHus n.

(@) ObosHaybTe yepes ki(t) = % — KanuTasnoBOOPYXEHHOCTb B 3KOHOMMU-
Ke i 1 BbINUWNTE ypaBHEHWE OBWXEHWUS KanuTtana v KanutanoBOOPYXEHHO-

CTI.

(b) OokaxuTe, 4YTO B YCTOMYMBBLIX CTaLMOHAPHBLIX peXMMax 3Ha4YeHue Kanura-
NOBOOPYXEHHOCTM K* ogmHakoBoe Ans obenx cTpaH.
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(©)

(d)

MycTb 06e 3KOHOMUKM HAaXOOSATCA B YCTONYMBBIX CTALMOHAPHBIX peXnmax.
Uemy paBHbl Temnbl pocta nx BBIM? Yemy paBHO OTHOLLEHME 3HAYEHUA UX

Yn(®/Ln () o
noagywesoro BB Yo OLs®

Myctb BennunHa g = 0.03 (4TO NpUBAMXKEHHO COOTBETCTBYET pocTy Ay (t)
B 3% B roa). Yemy paBHO 3anasgpiBaHue 1, ecnv nogyweson BBI1 B cTa-
LMoHapHoM cocTosiHun Ha Cesepe B 10 pa3 bonbLue, Yem Ha KOre? Npokom-
MEHTUPYNTE NONyYeHHbIN pesynbTtat. YkasdaHue:In 10 = 2.3.

3. MocTporTte UeHTpanu3oBaHHY Mogenb Pamcess B HenpepblBHOM BpeMEHU C TeX-
HWUYECKMM MPOrpeccoM, BOMMOLLEHHBIM B POCTE MPOU3BOAUTENBHOCTU Tpyaa, C
npouasoacTBeHHon dyHkumen F (A, K, L) = F(K, AL), rae A;=¢e%, 0< g < 6,
rae 6 — Hopma BpeMeHHbIX npeanoyTeHni. MrHoBeHHas PyHKUMSA NOMe3HOCTK
notpebutens 3asucut oT nogywesoro notpebnenuns u(C/L) = (C/L)Y,0<y <
1. HaceneHue pacTtér c Temnom n > 0, HopMa amopTusaummn Kanutanad = 0.

(@)
(b)
(©)
(d)

Cchopmynupyinte 3agady LEHTPanbHOIO MnaHMpoBaHUs, BBeas NepeMeHHbIe
k = K/AL, ¢ = C/AL.

BoinwmnTe HeobxoauMble YCroBUS ONTUMANbHOCTU (LOMOSHUB MX YCIOBUEM
TpaHcBepcanbHOCTH).

Ha ¢asoBon anarpamme B koopauHatax (K, ¢) nsobpasute Tpaektoputo, no
KOTOPOW ABWMXETCA 9KOHOMUKA.

lMycTb B MOMEHT BpemeHn t = 0 SKOHOMMKA HaxOAUTCHA B CTALMOHAPHOM
cocTosiHuK. C nomoLybio ha3oBoOM gnarpammbl ONUWINTE, YTO NMPOU3ONAET C
SKOHOMMKOM MPU HEOXMOAHHOM CKaykooOpa3HOM yBENUYEHUM Temna pocTa
TexHonornM g (Npwn 3TOM Tak Kak Temn pocTa Npou3BOAUTENBHOCTU ( yBEnu-
4ymBaeTcs B MOMEHT t = 0, TO cama TpaeKTopust A, ABNAETCA HENPEPLIBHON).
Kak npu atom nosegyt cebsa k; n c;? Kak noegyt cebs nogywesbie BENU-
YuHbl Ki/L; n C/L? OBbACHUTE nony4vmBLLEeCcs NOBeAEHME.

4. PaccMoTpuTe LEHTPanu3oBaHHYl Mogenb Pamces 3aKpblTOM 9KOHOMUWKM B AMUC-
KPETHOM BpeMeHun

U oo
@ (1 + 6)tu(c,) = max
t=0

s.t. L +n)ke1 — ke=F(k) —¢,, t=0,1,2,...
ct=0,k=>0, t=0,1,2,...
ko 3agaHo,

roe u(c) n f(k) — cTporo Bo3pacTaroLue CTPoro BOrHyTble OYHKUMN, AN KOTO-
pbIX BbiNonHsaeTca ycnosue MHagbl. Kpome Toro, £(0) = 0.

(@)

Hangnte Heobxoammble yCroBus ONTUManbHOCTU C MOMOLLbIO MeToda JlarpaH-
Xa.
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(b) [dononHuTte nonyyeHHble YCNoBWUSA MNEPBOro MOpsiAka YCroBMEM TpaHCBEp-
CanbHOCTW U AOKaXWUTe, YTO 3TOr0 CTAHOBUTCS AOCTATOYHO 4151 TOro, YTOObI
TpaekTopusi Gbina oNnTUManbHOWN.

(c) Bocnonbayntecb BorHytocTbto U(c) 1 T (k) n gokaute eauHCTBEHHOCTL On-
TUManbHOW TpPaekTopuu.

(d) Hokaxwute npasuno KenHca-Pamces

u'(ce-1)(1 + 6) _ 1+ (ko)

uf(cy) 1+n
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[NomalwHee 3apaHue 2.

1. PaccmoTpuTe geueHTpannsoBaHHY Mogenb Pamces, B KOTOPOM Kaxgbl Yerno-
BeK obnaraeTcs NponopLMoHanbHbIM NOAOXOAHbIM Hanorom (T. €. addpeKkTuBHas
3apabotHaa nnata paBHa (1 — 7)wy, rge 7 — cTaBka HanoroobnoxxeHus. Kpo-
Me TOro, rocyaapctso noabupaeT onga noTpebutenen naywanbHbIi Hanor z; Tak,
4YTOOLI chanaHcupoBaTe BIHOMKET B KaXKAOM nepuoge (BennymHa Hanora MOXeT
ObITb W OTpULATENBbHON, TOr4A €ro MOXHO TpakToBaTb Kak TpaHcdepT). Bce co-
GpaHHble Hanorn TpaTATCA Ha (MUHAHCMPOBaAHWE MOCTOSIHHLIX FOCPACXO4O0B ¢ Ha
Ayuly HaceneHus.

(a) Copmynupyinte sagadvy notpedbutens n sagadvy pupmobl.
(b) BbInuwmTe ycnosus paBHOBECMUSI.

(c) 3aBucuT N noBefeHNe KanUTanoBOOPYXXEHHOCTU U NOTpebneHns B A4aHHOM
MoZenn OT BeNUYMHbLI CTaBKW Hanora 7? He npoTuBOpeYnT N 3TO TOMY,
YTO MOAOXOAHBIA Hamnor ABNSETCA MCKaXKaloLWUM Kak NponopuMOHanbHbIN?
Ob6bsacHuTe.

2. PaccMOTpyM LIEHTpanmn3oBaHHYyK MOAeMb Manon OTKPbITON 3KOHOMUKKM Pamces ¢
NOCTOSIHHBIM HaceneHveM v npoussodcTeeHHon dyHkuneny = Af(k), rge (k)
— yOOBMETBOPSIET BCEM CBOMCTBAM HEOKMACCUYECKOW MPOM3BOACTBEHHON (PYHK-
umMm, a A — MyNbTUNSIMKATUBHbBIN TEXHOMOrMYECcKM LWOoK. [peanonoxmm, 4Tto
9KOHOMMKA HaxoauTca B CTauMoOHapHOM cocTtosHuM m A = 1. B momenTt t = O
HEOXnOaHHO MPoOMCXoauT PocT A [0 ypoBHA A; > 1, NpUYEM U3BECTHO, YTO ITOT
LLIOK BPEMEHHbIN 1 npoanmTca 4o momeHta T > 0, nocne Yero A BHOBb CHU3UTCA
no 1.

(@) OnMwwnTe anHamMuMKy NOTpebrneHns, NHBECTULIMIA, CYETA TEKYLUMX Onepauun,
HauynHas ¢ momeHTa t = 0.

(b) Onuwwute anHaMMKy NOTPebNeHNs, MHBECTULMIA, CYETA TEKYLLMX Onepauun,
HaunHasa ¢ MomeHTa t = 0, B cnyyae, ecnu npu t = T HeoxunaaHHO oBHapy-
XnBaeTcd, YTO A Tak M OCTanocb paBHO A;.

3. PaccmoTpute UeHTpanuM3oBaHHbIM BapuaHT MOAENU Manonh OTKPbITON 3KOHOMMU-
Kn Pamcesi ¢ HenpepblBHbIM BpeMeHeM. lNoaylwesas npou3BoACTBEHHA DYHKLMS
T (k) yonoBneTtBopsieT CTaHAAPTHLIM YCMOBUSAM, HacereHue pacTéT C MOCTOSIHHbIM
Temnom n (0<n <r).

(2) BbiBEauTe ypaBHEHWsl, OMUCbIBAKOLME CTaLMOHAPHbIE TPAEKTOPUN MOZENM.
Kak craumoHapHOe COCTOsiHME 3aBMCMT OT Temna pocTa HaceneHus n? O6b-
SICHUTE MHTYUTMBHO. Kakoe COOTHOLIEeHMe AOMKHO cobnogaTbCs Mexay Hop-
MOW OWUCKOHTa 6 U MMPOBOM NPOLIEHTHOM CTaBKOW I, 4TOObI NoTpebneHne
areHTOB He CTPEMUIOCh HU K HYMHO, HU K GeCKOHeYHOCTH npu t —> +00?

(b) Otnunuaetca N HangeHHoe CTaLMOHapHOe COCTOSIHME OT Crlydasi C NOCTOSAH-
HbIM HaceneHnem? O6bACHUTE MHTYUTUBHO.
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(c) C nomouwibto ha3oBon guarpaMMbl OMULLIMTE AMHAMMUKY COOTBETCTBYHOLLEN
HENMUHENHON CUCTEMbI NMOCMe HEOXUAAHHOTO YBESIMYEHUS MMUPOBOW NMPOLEHT-
HOW CTaBKM I', cHMTas, YTO B HA4YanbHbIi MOMEHT OHa Haxoaunack B cTaum-
OHapHOM COCTOSIHUMW.
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HdomalwHee 3aaaHue 3.

MepBble YeTbipe 3agaym pewmnte n3 yyebuunka David, Romer. “Advanced macroeco-
nomics.” (2016):

a > w e

3apava 2.14;
3apgava 2.17;
3apava 2.18;
3apava 2.19;

CrangapTtHaa Mogenb [eHbru-s-MNMonesHoctn (Money-In-Utility) noagpasymeBa-
€T, YTO npegenbHas HopMa 3aMeLLeHns Mexay AeHbramu 1 notpebneHmem paBHa
it+1/(1 + ige1). OTa Mogenb npegnonaraeT, YTO areHTbl NpUxodaT B nepuopg t
C pecypcamu Wy M MUCMNOMb3YKOT UX ANSA NOKYMNKM KanuTana, notpebneHuns, Ho-
MUHanbHbIX obnuraumin n aeHer. PeanbHas CTOMMOCTb 9TUX OEHEXHbIX CPeACTB
[AET nonesHocTb B nepuoge t. MNpeanonoxum Tenepb, YTO AEHEXHblE CPeacTBa,
BblbpaHHbIe B Nepuoae t, He 4alT HUKaKoW nonesHocTu go nepuoga t+ 1. MNMones-
HOCTb 3agaHa kak ;'ZO Btu(C¢, M/Py), a BiogkeTHOe orpaHuyeHne npuHMmaeT

BUA
M B
t+1 + t+1
Pt Pt
N AOMOX0381MCTBO BblOnpaeT Cy, Kii1, Bir1 1 My B nepuope t. PeansHoe 6orat-

CTBO IOMOX03AIMCTBa W; OnpeaenseTcs Kak

w; = Cy +

t

We = F (Ke, A) + (L= K+ T 1B Me | o
Pt Pt
BblBeauTe ycrosus NepBoro nopaaka Ans Bbibopa JOMOX03ANCTBOM YPOBHA Misq
N NOKa>XnuTte, 4To
um(ct’ mt) =i
Uc (Ct, my) v

MNpeanonoXum, 4To Mofe3HOCTb Penpe3eHTaTMBHOro JOMOX03AiCTBa 3aBUCUT OT
notpebneHns n ot peanbHOro o6bEMa AEHEXHbIX CPeAcCTB, AOCTYMHbIX AN Mo-
Kynku notpebnenuns. MNMyctb A/P; — peanbHbIn 3anac AeHer, BXOAALWMA B OYHK-
LMo nonesHocTn. Ecrnv nrHopupoBsare KanuTan, Lesbio JOMOX03A1MCTBa ABMSETCH
MakcumMmnsaumsa zo Btu(Cy, A/Py) Npu GOOXETHOM OrpaHUYEeHUN

(1 +iy)By M¢ + Bt+1

M;_
T+ =Ci+ —'

Y; +
! Py Pt Pt Py

raoe goxod Yy — 9K30reHHbl npouecc. [peanonoXmm, 4To 3anac 4eHEXHbIX CpeacTs,
KOTOPbIV AET JOMOXO3AWCTBY MOME3HOCTb, — 3TO peasibHas CTOMMOCTb [ieHer Mno-
crne NOKynKku obnuraumin, HO OO MOMyYeHUs Aoxoda WUiv MOKYMKU noTpebutens-
CKkux 6nar: _

At _ M T+ (I+i)Bt Bt

I:)t Pt I:)t Pt
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(a) BbiBegute ycnosue nepsoro nopsgka onsa Aq v By .

(b) Yem aTK ycnosust OTAMYAKOTCA OT TEX, YTO MOSYYalTCA B CTaHAApPTHOW MNo-
CTaHOBKe mMoaenun?

7. MpeanonoXxum, 4To pyHKUMS NONE3HOCTU Pernpe3eHTaTUBHOMO JOMOX03dMCTBa

nmeet Bug u(C, m) = (1 — y) InC + y In m. MNokaxuTe, 4TO ecnu notpebneHue B

YCTOMYMBOM COCTOSIHUW MOCTOSHHO, TO CYyLLEeCTBYET €[4UHCTBEHHbIN YCTOMYMBLIN

)

r( 1
3anac kanutana kS, ans kotoporo seinonHsietca B f, k5" +1—- 6 = 1. O6b-

SACHUTE, MOYEMY U3MEHEHNS B TeMMe pOCTa Npeasio>KeHns OeHer He BrUAIT Ha
YCTONYMBLIN YPOBEHb K B fAHHOM criyyae, HO BNUSAIOT, korga yHKUMA MONE3Ho-
CTV UMEeET crieaylowmnn Bua;

(Cl-Yymv)—*

u(C,m) = -

rmee<lwnye (0,1).

. I'Ipennono»(MM, YTO Ha [eHeXHble cpeacTtBa HavyncndaeTcd HOMMHarnbHaA CTaBKa

npoueHTa iM. 3TM NnaTtexu puHaHCMpyOTCA KOMOWHALMENn €AMHOBPEMEHHOIO
Hanora u nevatu gexer. MNycTb a — [gons, puHaHCcKpyemas 3a CYET eaMHOBPEMEH-
HOro Hanora. biogxeTHoe orpaHuyeHune rocygapctea UMeeT Bug 7 + vy = iMmm,
roe . = ai™mg n vy = 6my. Vicnonb3ysa mopenb Cugpayckoro, caenamte crieayto-
Liee:

(a) Mokaxnte, YTO OTHOLEHME NpedenbHON MONEe3HOCTU AEHEr K npeaenbHOM
nonesHocTn notpebnenns (npubnuantenbHo) pasHo r+m— iM =i — i,

(b) MNokaxuTe, kak MeTOa (PUHAHCMPOBAHWUSA MPOLIEHTOB, BbiMfaYnBaeMbIX Ha
[AEHexHble cpeacTsa, BnusieT Ha i — iM. OObACHUTE S3KOHOMUYECKYHD WHTY-
NUMIO, CTOALLYIO 3@ MONYYEHHBIM pPe3ynbTaToMm.
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[NomalwHee 3apaHue 4.

1. Bbigo0bl modenu pacuwupsiroue2o pasHoobpasus (expanding variety model) dns eo-
cydapcmeeHHOU Monumuku.

PaccMOTpUM CTaHAapTHYH NMOCTAHOBKY MOMENM pacluMpsioLLerocs pasHoobpa-
3ns.

() MNokaxuTe, 4YTO rocygapcTBo MoxeT obecneuntb Hambonee agppekTMBHOE
pasHoBecwe (first-best equilibrium), ecnu oHO UCNoONb3yeT eAMHOBPEMEHHbIN
Hanor gns uHaHCUMpoBaHWs cybcuauii B NPOMEXYTOYHble NpoaykTbl. Ka-
Kasi HopMa cybcuampoBaHus AosmkHa ObiTb Ans aToro ucnonb3osaHa? Or-
yuoHarnbHo: Moyemy B 6onee oOLWIMPHON BepCcMM MOAENU CIOXHO MPOBOAUTL
Tpebyemyo NONUTUKY?

(b) MoxeT nu rocygapctBo obecneyntb Hambonee apdeKkTUBHOE paBHOBECHE,
€CNnn OHO OnMupaeTca NULWb Ha cybeuammn B uccrnenoBaHus U paspaboTky (dou-
HaHCMpyeMmble, ONATb Xe, eANHOBPEMEHHbIM HanoroM)? OBOCHyWTe CBOM OT-
BeT. OnyuoHasnbHo: B Kakon mogudmkaumm mogenu rocygapcTtasy 6biio Obl
BaXXHO cybcuampoBaTb UccrneaoBaHna?

2. lNpodomxumenbHOCMb MOHOMOMLHOU MO3uUlUU.

PaccmMoTpyM Moaesb pacLUMpSIOLLErocs pasHooOpasnsi B CTaHAApPTHOW MOCTaHOB-
ke, B KOTOPOW MOHOMONMU3NPOBAHHbIE MPOMEXYTOYHbIE NPOAYKTbI CTAHOBATCS
KOHKYPEHTHbIMU C BEPOSITHOCTBIO P HA8 MOMEHT BPEMEHMW.

(a) Kak n3meHeHVs B p BNUSIOT HA CBOWCTBA YCTOWYMBOIO COCTOSIHUS 3TON MO-
penn?

(b) Kakue nonuTmnyeckme Mepbl CO CTOPOHbI rocyqapcTBa npueBedyT K Haubonee
b hekTMBHOMY paBHOBECUIO B 3TOW Mogenu? B 4acTHOCTW, AOCTMXUMO N
Hanbosnee ahheKTMBHOE paBHOBECUE TONBKO MULWb 3a CYET cybcmanpoBaHus
3aKynoK MOHOMOMMN3UPOBAHHbBIX MPOMEXYTOYHbIX NPOAYKTOB?

(c) Ecnu rocygapctBo MOXET BNUSATL HA P Yepe3 pasnuyHble UHCTPYMEHThI (Ta-
KMe KaK aHTUTPECTOBCKOE 3aKOHOAATENIbCTBO MW 3allMTa NaTEHTOB), Kakme
BbIBOAbl OTHOCUTENBbHO TpebyeMmbiX NOMUTUYECKUX Mep CreaytoT U3 Mogenu?

3. Hepeskue unHosayuu (Non-drastic innovations).

MpoaHanuaupyiite 6asoByio Mogenb LlymneTtepuaHckoro pocrta, npegnonaras,
4TO ycroBue

He BbINOJIHEHO.

(a) Mokaxute, 4TO MOHONONWUCTbI YCTAHABIIMBAIOT NUMUTUPYIOLLYIO LIEHY.

(b) OnuwmnTe paBHOBECHBLIM TEMM POCTa Ha TpaekTopun cbanaHCMPOBaAHHOIO
pas3BuUTUSA.
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(c) OnuwwmTe MapeTo-onNTUManbHOE pacrnpeaerieHne U cpaBHUTE ero ¢ paBHoO-
BECHbIM.

(d) Tenepb paccMOTPUM MMOTETUYECKYHO SKOHOMUKY, B KOTOPOW NMPOM3BOAN-
Tenb Hanbonee KayeCTBEHHOW MPOAYKLMM NPOLINOro nepuoga ucyesaert, Tak
YTO MOHOMOMMCT MOXeT TpeboBaTb Mapxy B pasmepe 1/(1 — ) BMecCTO
NUMUTUPYIOLWEN LeHbl. MokaxuTe, 4To TeMn pocTa Ha TpaekTtopun cbanan-
CUPOBAHHOTO Pa3BUTUSA B 3TOM M’MNOTETUYECKON 3KOHOMMKE CTPOrO BbiLUE,
4YeMm TeMn pocTa, ONncaHHbIN B NyHKTe b. O6bacHMTE pe3ynbTar.

4. Modenb LLlymnemepuaHckoao pocma 6e3 agpgpekma macwmaba.

Mpeaononoxum, YTO HaceneHne pacTéT 3KCMOHEeHUMANbHO C NOCTOSHHBIM TEMMOM
n. Mogunduunpynte 6asosyto mogens LLlymnetepmaHckoro pocta Tak, Ytobbl ad-
dekT macwraba OTCYyTCTBOBAaN W 9KOHOMMWKA pocria ¢ NOCTOSIHHLIM TEMMOM (C
NONOXWUTENbHBIM POCTOM AoXoda Ha Aywy HaceneHnus). [[oackaska: npegnono-
XWUTe, YTO OHa edMHULAa KOHEeYHOro ToBapa, NoTpavyeHHas Ha uccrnefoBaHus m
pa3paboTKky Anga ynyyweHus obopyaoBaHus Kayectsa (, NPUBOAUT K MOTOKY MH-
HOBaLu/ C TemnoMm, paBHbiM v/q?, roe @ > 1.]
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3agaHua ona NnpoMeXyToO4YHOM aTTecTauum

O6wun Bec paboTbl: 70 6annos..

1. (15 6annos) Modenb Oepesa Jlykaca (Lucas tree model) ¢ onyuoHamu.
PaccmoTpyM Mopaenb 3KOHOMWKM C penpe3eHTaTUBHbIM areHTOM, B KOTOPOW Cry-
YanHoe Konn4ecTBO ckoponopTdaweroca (perishable) npogykta y; <nagaet> c
dpyKTOBOro fepeBa B KaXKabl nepuog BpemeHun t. <[lageHne> npogykra onu-
CblBAETCH NOCea0BaTENbHOCTLI0 HE3AaBUCUMbIX OOMHAKOBO pacnpeesieHHbIX Crly-
YanHbIX BENMUYKH (i.i.d.) C ABYyMS BO3MOXHbIMWU COCTOSIHUSIMU B KaXKAbIA MOMEHT
BpeMeHW: Vi € {yu,YL}, Yu > YL > 0 c pacnpeneneHnem BeposiTHOCTU:

P(yt:yH):Trv P(yt:yL): 1- m e (0!1)

AreHT MaKCUMMU3SUPYET OXMOaeMyH MNOJIE3HOCTb Ha 6eckoHeYHOM FOpU30oHTE nna-
HUPOBaHUA:

Et) B tlog(cs), rae B € (0,1).
s=t
MpennonoXxum, YTo CyLLECTBYET KOHKYPEHTHbIVM (POHA0BLIN PLIHOK, HA KOTOPOM
noan MOryT TOproBaTh akUUsMu, obecneymBatoWwmM BnageHne gonen pykTo-
BOro aepesa. LleHa akuum B coctosiHum mupa i € {H, L} paBHa p;. OTa UeHa
SIBNAETCS 3KC-AMBUOEHAHON: €Cnun areHT NoKynaeT akuuio B nepuoge t, To OH no-
ny4yaeT CBOM NepBbiii AvBuaeH B nepuoge t + 1. [ToMMMO akumiA, areHTbl MOryT
ToproBaTb 6e3puckoBbiMu obnuraumsamm (risk-free real bonds) n onumoHammn Konn
M NyT C LeHOI 1CronHeHnst p = PPl (coBOKyMHOE NpenodkeHne 3TX akTUBOB

paBHo 0). Konn-onunoH AaeT npaBo KyNUTb_ akUMio MO LEHEe UCMOMHEHNsS P B
crnepywoulem nepvoge, T.e Boinnauvsaet max{0,p; — p} B CcreaywoLleM nepuoge.

MyT-onuMOH AaeT NpaBo NpoAaTh aKLMKO MO LEHE UCMOMHEHNS P B CriedyoLem
nepuoge, T.e. BbinnaumBaeT max{0, p— p;} B crneaywLieM nepmosae.

(&) (3 6anna) 3annwmTe ONTUMU3ALMOHHYIO 3a4ayy penpe3eHTaTMBHOMO areHTa.

(b) (4 6anna) BeiBegute cucTeMy ypaBHEHWI, 3afatoLLyl0 paBHOBECHOE pacnpe-
nenenue cpeacTs (allocations) v ueHsl akumi (py), obnuraumin (R31), konn-
OnNUMOHOB (CO¢) M MyT-OMNUMOHOB (PO¢) B AaHHOW akoHOMUKe. [ponHTepnpe-
TUPYNTE NONYyYeHHble YPaBHEHUS.

(c) (4 6anna) BolumcnuTte paBHOBECHbIE LieHbI aKLmi, 6e3pncKoBbIX obnurauun,
KOMN-OMUMOHOB M MYT-OMUMOHOB Kak (PyHKUMM OT 17, B, Yy MU Y,.

(d) (4 6anna) MNMokaxunte 4YTO B JAHHOW MOAENW BbINONHAETCA NapuTeT OMUUOHOB
nyT n konn (put-call parity):

pi +poi — Byi =pR ™" +co;, i € {H, L}
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roe Byi — 9TO uYncTasi NpuBeAEHHas OXXuaaeMasi CTOMMOCTb AWBUAEHOO0B
cnepytowero nepuoga. O6bsACHUTE NOMYYEHHbI pe3ynbTarT.

2. (15 6annos) g-meopus uHeecmuyud.

BcnomMHuMm Bepcuio g-Teopun MHBECTULMIA C HEMPEPbIBHBIM BPEMEHEM, BbIMyKIbl-
MU BHYTPEHHUMU n3gep>KKamn perynupoBanus (internal adjustment costs) n 6e3
HeonpeaeneHHocTu. [na npocToThl NPEANoNoXMM, YTO BasnoBas Npubbine penpe-
3eHTaT1BHOM hupMbl Ha eanHuLy KanuTana m(K ) nuHenHa no kanuTany, a BHyT-
peHHVe usgepxkn perynuposanua C (1) kBagpaTuyHbl. [peanonoxum Takxke,
YTO LieHa MHBECTULMOHHBLIX TOBApOB MOCTOSIHHA M paBHa Pk . PenpeseHTaTnBHas
hupma Makcmn3npyeT CBOK YUCTYHO AUCKOHTUPOBAHHY MPUObINb:

Ooe'r(’"t)[ﬂ(K(T))k(T) = pcl(r) = C((r))]dr

T=t

npw orpaHnyermn k = 1.

(@) (5 6annos) 3anuwnTte ycnosus ONTUMyMa, OMUCLIBAKOLLME PaBHOBECUE B AaH-
Hou mogenu. MponHTepnpeTupynte uXx.

(b) (5 6annos) NpennonoXuMm, YTO M3HAYaNbHO SKOHOMMKA HaxoOWUTCsA B CTa-
LIMOHApPHOM cocTosiHMK. Kak HenpeaBmaeHHOe NepMaHEHTHOE CHWXKEHWE LieH
MHBECTULIMOHHbIX TOBApOB Pk MOBMUSIET HA TPAEKTOPUM KanuTana, MHBECTU-
UM 1 q? Ucnonb3ynte noaxodswme rpadukm gna unnictpaunm oTeeTa.
Cson otBeT 0bOCHyMTE.

(c) (5 6annos) Mpeanonoxum, YTO U3HAYaNbHO 3KOHOMMKA HAXO4MTCS B CTa-
LMOHApPHOM COCTOsiHMKU. B nepuoge t CTaHOBUTCA M3BECTHO, YTO HayMHag C
nepvoga T > t rocyqapcTBO CHU3UT MMMNOPTHbIE Tapudbl HA UHBECTULMOH-
Hble TOBapbl, YTO BbI30OBET NEPMaHEHTHOE CHUXEHNUE UX LieHbl Pk C nepuoaa
T . B yem BblpasnTcs adhpekT AaHHOM NOSIMTUKM Ha TPaeKTopuio kanutana,
nHBECTULMN 1 q? Mcnonb3ynte nogxogsawme rpaduku Ang unncTpauum
oteeTa. CBon oTBET OBOCHYMNTE.

3. (20 6annos) Cmpykmypa MpoUeHmMHbIX CMasoK o cpoyHocmu u rnompebnexue.
PaccmMoTpM 3KOHOMUKY, HaceneHHy 60MbWMM YUCAOM UAEHTUYHBIX JOMOXO-
391CTB. PenpeseHTatuBHOE JOMOXO3ANCTBO MAKCUMMU3MPYET OXUOAEMYH MNosies-
HOCTb Ha NPOTSKEHUN BCEW KU3HW:

) t
Eo  Bu(cy)
t=0
rae B € (0,1) nu(c) ==
Kaxxgoe 1oMOX03aiicTBO BrnajeeT AepPeBOM, T.e. KONMYeCcTBO AOMOX03SNCTB U ae-

peBbeB coBnagaet. BenuunHa I'IOTpe6J'IeHI/1$I onar, aCTE/UJ,I/IX Ha Jepese, yooBre-
TBOPSAET YCNOBUID Crpq = C* c ®Eeer, Te @ € (O, 1 — nocnegoBaTenbHOCTb

HE3aBMCUMBIX OJMHAKOBO pacn efeneHHbix (i.i.d.) nor-HopmarsnbHbIX Crly4amHbIX
BenuyuH: log(ey) ~ N(0, o pPeanonoXXmM, 4YTO B JONOSHEHWE K akuuWsim, obec-

neyvBaloWMM BriageHue ﬂepeBbﬂMVI, B 9KOHOMMKE NMPOUCXOANUT TOProBns oaHoMNe-
pUOOHBLIMA W ABYXNEPUOAHBIMM Be3pUCKOBLIMM 0BNMraumnsiMu.
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() (4 6anna) 3apante KOHKYpPEHTHOE paBHOBecue. BbiBeauTe cuctemy ypaBHe-
HWI, ONUCLIBAIOLLMNX pPaBHOBECHKE.

(b) (4 6anna) Bbluncnute CTPYKTYpY MPOLEHTHBIX CTABOK MO CPOYHOCTM (term
structure) Rjy anaj =1,2.

(c) (4 6anna) OkoHOMUCT A yTBeEpXKAaeT: <OKOHOMMYecKas Teopus npeackasbl-
BaeT, YTO Aucnepcust norapuma KpaTkoCPOYHOM NPOLLEHTHOW CTaBKW BCe-
raa Hwke, Yem gucnepcus norapugma 4onrocpoyHON MPOLEHTHOM CTaBKW,
MOTOMY YTO KPaTKOCPOYHblE CTaBKW puckoBaHHen>. CornacHbl v Bbl ¢ 3TUM
yTBepxaeHnem? CBOM O0TBET ODOCHYyMTE.

(d) (4 6anna) 3koHomucT B yTBepxpaeT: <KpaTKOCpPOYHbIE MPOLEHTHbLIE CTaB-
Kn Bornee 4yBCTBUTESNbHbI K COCTOSHUIO 9KOHOMMWKW, T.€. C, YeM J0SITOCPOM-
Hble NPOLUEHTHble cTaBku>. CornacHbel N Bbl ¢ 3TUM yTBepXaeHnem? Ceou
0TBET 0BOCHYNTE.

(e) (4 6anna) SkoHoMUCT C 3asBnseT. <B 9KOHOMMKAX C KpanHe YCTONYMBbLIM
(persistent) notpebnexHunem, T.e. ¢ = 1, U3BMEHEHMS B YPOBHE NOTPEONEHNs He
BNUSIIOT Ha NPOLEHTHbIE cTaBku>, CornacHel Ny Bl ¢ aTuM yTBEPXKOEHNEM?
Con oTBeT 00OCHYWTE M NpUBEaNUTE S3KOHOMUYECKYID MHTYULNIO.

4. (20 6annos) lcmuHa unu rioXb.
BbiGepute, Kakme yTBepXaeHMs SBNSATCSA UCTUHHBIMW, NTOXHBIMU UM YACTUYHO
NCTUHHBbIMU, N o0bbsacHMTE. OueHka 3a 3TO 3adaHue BygeT OcHOBaHa Ha KadecTBe
BaLLMX 06bACHEHN. Ecnu yTBepXXaeHne NOXHO, NPUBEAUTE KOHTPMPUMEp.

(@) (2.5 6anna) MNyctb x — puddysnoHHbln npouecc (diffusion process), dx =
axdt + oxdz, rge dz — npupalleHne B BuHeposckom (Wiener) npouecce, a
y = log(x). Toraa dy = adt + odz.

(b) (2.5 6anna) Mogenb ¢ orpaHuyeHuammn nukemgHocth (liquidity constraints)
He MOXeT 006bACHMTb, Nodemy noTpebrneHne 0ObIMHO CHUXAeTCs B OTBET Ha
OXMOaeMoe CHWXeHne oXoaa.

(c) (2.5 6anna) CpenHee g HUKorga He MoxeT ObiTb 6onblie npeaensHoro g. (d)

(2.5 6anna) CCAPM npefckasblBaeT, YTO PUCKOBAHHbIE aKTMBbI, YbW [O-
XOQHOCTW He KOpPenupyT ¢ notTpebneHnem, JOMMKHbI UMETb Ty >Ke CamMyto
OXWMAAEMYI0 [OXOLHOCTb, YTO M 6E3PUCKOBLIE aKTUBHI.

(e) (2.5 6anna) B mogensax ¢ nomaHbimu (Kinked) KanutanbHbIMK U34epXKKaMM
PErynMpoBaHusi M3MEeHeHue Kanurarna npoucXoauT C pa3pbiBaMu, HO MOCTe-
MEHHO.

(f) (2.5 6anna) Ecnu cerogHa rocygapCTtBO aHOHCUPYET CHWXKEHME Harnora Ha
[0Xo4bl B Crieaytolem rogy, Torga notpebnexne B credyowem rogy He m3-
MEHUTCH. 3HAUYUT, CHUXKEHME HANOroB — He3(dEKTUBHBIA MHCTPYMEHT CTU-
MYfMPOBaHUSA 3KOHOMMUKM.

(9) (2.5 6anna) 3aragka npeMuun 3a PUCK BIOXKEHWUW B akuuu (equity premium
puzzle) — 37O ABNEHME, ONUCLIBAOLLIEE aHOMArNbHO BbICOKYH BONATUIBHOCTb
AOXOQHOCTEN aKLUMMN.
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(h) (2.5 6anna) B mogensix ¢ HeBo3BpaTHbIMKM (irreversible) nHeectuumamm yee-
NYeHne BEPOSTHOCTY NONOXUTENbHOW OyayLien 4OXOAHOCTM KanuTtana, [yBe-
NUYEHNEe BEPOSTHOCTH] KOTOPOE He BNUSET HM Ha OXMAAeMyl AOXOOHOCTb
Kanutana, HM Ha HeonpeaeneHHOCTb, CBA3aHHYID C HEraTUMBHbLIMM LLOKaMMU,
He 3aTparmBaeT 06beEM MHBECTULIUN.
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SAOAHUA ONA TEKYLLEINO KOHTPOIJIA

Mupgtepm.

O6wuin Bec paboTbl: 30 6annos.

1. (10 6annos) Teopusi nocmosiHHo20 doxoda (Permanentincome hypothesis).
PaccmoTtpum noTtpebutens ¢ 6eckoHeYHbIM FOPU3OHTOM NflaHMPOBaHMUS, KBagpa-
TUYHBIMW NPEANOYTEHNSAMN U CYOBEKTUBHBIM BPEMEHHbBIM (DAaKTOPOM AUCKOHTM-
poBaHus B € (0,1). AreHT moxeT ceoboaHo BpaTb 1 gaBaTb B A4ONT AEHLI MO
PbIHOYHOW MpoueHTHOW cTaske r > 0. [Npegnonoxum, yto B(1 + r) = 1. [doxoa
notpebutens B TeKyLLeM nepuoge Yy ONUCbIBAETCS CreayowmM HecTauMoHapHbIM
CTOXaCTUYEeCKNM MPOLIECCOM:

Vi = Yi—1 +E — 6E1

roe Er — nocnenoBaTenbHOCTb HE3aBUCUMbIX QAMHAKOBO pacrpedeneHHbIX Crly-
YanHbix BenuuuH (i.i.d.), E(E) = 0, V(E) = 0%, a 6 — koHcTaHTa, 0 € (0,1

O603HauMM YnCTble aKTUBbLI NOTPeObUTENS B Havyane nepuoga t yepes Ay.

(a) (3 6anna) Hangute ontumanbHoe notpebneHue B nepuoge t Ans 3agaHHbIX
3HaveHun 6, A, Vi U E;.

(b) (3 6anna) Bblumcnute Ac; = C; — Ci—1 Kak pyHKuuto oT E;. CeaAsaHo nu
N3MEHEHME B ypOBHE NOTPebeHns: C OXMaaeMbIMU U3MEHEHNSMU B foXo4e?
MNMoyemy? Bblumcnute npepenbHy0 CKIMOHHOCTL K noTpebneHunto (marginal
propensity to consume — mpc). O6bACHUTE NOMYYEHHbIN pe3yrnbTar.

(c) (4 6anna) MNMpeanonoxum, 4TO B Nepuoge t noTpebuTtens y3Han, YTo Ha4YMHas
C nepuoga t + 2 ero goxog O6yaeT C TOYHOCTLIO U3BECTEH U PABEH Yo, T.€.
Yi+j = Y2, V] = 2.Kak namenutca notpebnenve B nepuoge t? A B nepnoge
t + 2? BbluucnuTe 9T U3MEHeHUs U 0ObACHUTE NOMYYEHHbI pe3ynbTarT.

2. (10 6annos) CurbHble npuUBbIYKU.
PaccmoTpum notpebuTtens ¢ ropM3oHTOM MfaHMpoBaHWSA B 2 nepuoga: t; — ne-
pvoa Monogoctu, t, — nepuog crtapocTu. B kakgom nepuope areHT nonyyaet
2 ponn. goxoga (Y1 = Yy, = 2) n notpebngetr asa 6nara: wokonagkn Mars m
Snickers. lMpeanonoxum, 4to y notpebutens ecTb cunbHble NpuBbidkK (deep
habits): nonesHocTb OT noTpebneHns BO BTOPOM NEPUOAE 3aBUCUT OT NOTpeb-
nexHus Mars B nepBoM nepuoge. Tak, npeanovTeHns UMEKT BUA;

1 |
log m? (
+log (m2 — am;)z2s
1 1 1
1 ST 7S

rae my u s, obosHavalT notpebneHne Mars u Snickers B nepuogax t = 1,2
COOTBETCTBEHHO. NS NpoCTOThl MPEANONOXMUM, YTO LieHbl bnar paBHbl 1 B 000uMX
nepvogax, areHT MoXeT cbeperatb MM GpaTb B AOMT MO HyMeBoW MPOLEHTHOW
CTaBKe M B Ha4yane nepBoro nepuoga He obnagaet akTMBaMMU.
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(@)

(b)

(c)

(2 6anna) Ana Hayana NpegnonoXnM, YTO NPUBLIYKMA HE BAMSIOT Ha nones-
HOCTb, T.€. @ = 0. Hangute npodmnb noTpebneHns Ha NPOTSXKEHUN KU3HU
areHrta: mq, S1, My, So.

(4 6anna) Tenepb npegnonoxuM, 4to 0 < a < 1 M CUMbHbIE MPUBbLIYKM
aBnaTca eHympeHHUMu (internal), T.e. NONe3HOCTb areHTa BO BTOPOM ne-
puoge 3aBuUCUT OT ero cobcTBeHHOro notpebneHnss Mars B nepBom nepuoge
m;. Hangnte npodunb notpebneHns areHtTa Ha NPOTSHKEHUN BCEW KNU3HU B
[aHHON NOCTaHOBKe MoZenu: my, Si, My, Sp. Kak nsMeHseTca co BpeMeHeM
notpebnenune Snickers n Mars? CpasHute co cnyvyaem 6e3 CUnbHbIX MPUBbI-
YeK M NPUBEAUTE SKOHOMMUYECKY MHTYULMIO.

(4 6anna) Mpegnonoxum Tenepb, 4To 0 < a < 1 N CUMbHblE NPUBLIYKN SAB-
nawTca sHewHumu (external), T.e. NONE3HOCTb areHTa BO BTOPOM Nepuoae
3aBUCUT OT COBOKYNHOro noTpebnexHns Mars B nepsom nepuoge M; (ogHa-
KO m; = M; B COCTOsiHUM paBHoBecus). Hangute npodunb notpebneHns
areHTa Ha MpOTSXXEHUU BCel KU3HW B JaHHOW MOCTaHOBKe MOZENU: My, S,
m,, S,. Kak n3meHsieTca co BpemeHem notpebnenune Snickers n Mars? Cpas-
HUTe C pesynbTaTamu nNpeablaywmnx NyHKTOB U NpUBeauTe SKOHOMMUYECKYHO
NHTYNLMIO.

3. (10 6annos) MlcmuHa unu noxe.
Onpegenute, ABNASKOTCS N crnegylowme yTBEPXKAEHUS UCTUHHBIMU, NTOXKHbIMU

nnn

YACTUYHO UCTUHHbIMW. B OaHHOM 3agjade OLEHMBAETCS KavyecTBO npueeneH-

HbIX OOBACHEHUN.

(@)

(b)

(€)

(d)

(e)

(2 6anna) lNoBegeHve, 3KBMBASIEHTHOE CIly4Yato MOSTHOM YBEPEHHOCTM (cer-
tainty equivalence behavior), He MoxeT HabnogaTbca B MOgenu ¢ oTBpalle-
HMeM notpebuTenen K pucky (risk-averse consumers).

(2 6anna) [loBblweHHas 4yBCTBMTENBLHOCTL (eXcess sensitivity) notpebne-
HUSE — 3TO HabnaeHue TOro, YTo noTpebneHue pearvpyeT Ha HEOXMOAHHbIE
TpaH3uTHbIe goxoabl (transitory unexpected changes in income).

(2 6anna) B mogenn ¢ oCMOTPUTENBHOCTLID areHToB (prudence motive) u3
Bonee BbICOKOW BOMATUNLHOCTK NOTPebneHus cnegyet Gonbwuin pasmep npe-
AycMoTputenbHelx (precautionary) coepexxeHui.

(2 6anna) CornacHo Teopum NOCTOSHHOIO goxoAa, NoTpebneHne ToBapoB
AnuTensHoro none3oBaHus (durable goods) onuceiBaeTcsa crnyvyanHbIM Gryx-
fanvem (random walk process).

(2 6anna) YeenuyeHne NpoLEHTHON CTaBKW NPUBOAUT K YMEHbLUEHWIO TEKY-
wero notpebnexnus n ysenuyexHuto dyaywero notpebneHms.
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3agaHusa ona NpoMeXyToO4YHOW aTtTecTauuun

O6wwmn Bec: 80 6bannos..

1. (18 6annos)

PaccmoTpum crieayowyo Mofenb peansHoro busHec-umkna. B 3akpbITOn 9KOHO-
MUKe XXMUBET penpeseHTaTMBHOE [LOMOX03SNCTBO, YbsA (PYHKUMS NONE3HOCTU UMEET
BUA

UC, L) =InCi+@InL,

rae Ce n Ly — 9TO notpebnexHne 1 gOcyr B MOMEHT BPEMEHU t COOTBETCTBEHHO.

PenpeseHTaTMBHOE JOMOXO3SMCTBO MaKCUMU3UPYET €ro OXWMOAAeMyt OUCKOHTU-
POBaHHY0 MONE3HOCTb: 1

= B'U(Cesis Ltsi)
i=0
OKOHOMMKA MPOU3BOAMT EAMHCTBEHHbIN FTOMOTEHHbIA MPOAYKT, KOTOPbLIN MOXET
ObITb NOTPEONEH MNKN UCNONBb30BaH Kak KanuTanbHoe 6naro. TexHonorns 3agaét-
csa npom3BoacTBeHHom yHkumen Kobba-Lyrnaca:

Y= AKKINI? (0<a<1)

rae K¢ 1 Ny — 9TO ucnonb3yemMbli Kanutan v Tpyd COOTBETCTBEHHO, a A; —
CryYanHbl napaMmeTp NPOoAYyKTMBHOCTU. Kanutan amopTusupyeTcs ¢ TemnoMm 0O
(0 < 6 < 1). lNpoayKTMBHOCTb MOXET NPUHUMATL TOSMBbKO ABa 3HAYEHUS!, BbICOKOE
UK HU3Koe, A > A. DBOMIOLMSA NPOAYKTUBHOCTU A, ONUCLIBAETCA CMEAYOLWMMI
nepexogHbIMM BEPOATHOCTSMMU:

Pr(Au1=AlA  =A) = Pr(Au1= AJAi=A) =p
Pr(Aui1=AlAc=A) = Pr(At1=AlAc=A)=1-p
rae 1/2 < p <

1.

B kaxxgom nepuoge Kakgoe OOMOXO3AWCTBO HafeneHo OOHOW eduHuuen Bpeme-
HW, KoTopaa MoxeT ObiTb noTpadeHa nNnbo Ha Tpya, nMbo Ha gocyr. Beinyck
NPON3BOAMTCA COBEPLUEHHO KOHKYPEHTHbIMU (hMpMamn, KOTOpble HaHUMaloT pa-
604Mx NO pbIHOYHON 3apabOTHOW MnaTe Wy U apeHAyT KanuTan y 4OMOX035MCTB
MO PbIHOYHOW peHTe ry. LleHbl 0bomx dhakTOpOB NpoM3BOACTBa ONpedensTcs B
PaBHOBECUW 3HOOrEHHO. PbIHKM (haKTOPOB TOXKE ABMNAKTCH COBEPLUIEHHO KOHKY-
PEHTHBLIMMW.

() (2 6anna) BoinvwmnTe ONTUMU3ALMOHHYIO 3agady penpe3eHTaTUBHOMO 4OMO-
XO35MCTBA U penpeseHTaTUBHOW (PUPMbI.
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(b)
(€)

(d)
(e)

(f)
(9)

(h)

(2 6anna) 3anuwmnTe YCNOBUSA OYULLEHUS PbIHKA.

(1 6ann) MNokaxuTe, YTO B 3TOW MOAENMN PbIHOYHOE pPaBHOBECKE OOCTUraeTcs
B MapeTto-onTumansHoM pacnpegenexuun. Npun oteeTe ByabTe BHUMATESbHI
K getanam.

(2 6anna) Beinuwunte ONTUMM3ALMOHHYKO 3adadvy OOLLECTBEHHOrO MaHUPOB-
LMK,

(1 6ann) MNMokaxnte, YTO COCTOSIHME MMUPA B SKOHOMMKE B MOMEHT t NOJSIHO-
CTbO OMUCbIBAETCS peanin3oBaBLUMMCA 3HaveHnem A; 1 06bEMOM Kanutana
Kt, MHBECTUPOBAHHOTO B NPOM3BOACTBO B KOHUeE nepuoaa t — 1.

(4 6anna) BoiBeguTe ycnoBust NEPBOro nopsigka Ans oNnTMMU3aLnMoHHOW 3a-
Aaudn 00LLEeCTBEHHOTO MITAaHNPOBLLMKA.

(4 6anna) Paccmotpute aBa "nonspHbIX” cnydas: (i) p = 1/2 v (ii) p 6nms-
ko kK 1. Kak wuuknuyeckoe noBefeHne notpebneHnsi, MHBECTULMIA, 3aHATO-
CTU N peanbHON 3apaboTHOW nnaThbl pa3nuMyaeTcs Mexay 3TMMK “nonsp-
HbIMK” cnyyYyasaMn? 3aBeplunte, NPOKOMMEHTUPOBAB 3aBMCUMMOCTb MeXay
YCTOWYMBOCTBIO LUOKOB MPOAYKTUBHOCTU U LIMKITMYECKMMM CBOWCTBaMU Ye-
ThIPEX YKa3aHHbIX MaKpO3IKOHOMUYECKUX MnepeMeHHbIX. (YkasaHue: OT Bac
He XAyT AeTanbHoro pellexuns. Yémkol NHTYMLMM OOCTaTOYHO.)

(2 6anna) MpoKOMMEHTMPYTE TOT (PaKT, YTO 3Ta MOAESIb HUYEMO HE FOBOPUT
O UMKINMYeckmx ceoncTBax 6espabotuubl. Kakue anemeHTbl 3To Mogenu, no
BalleMYy MHEHMI0, OTBETCTBEHHbI 3a 3T0? Kak Obl Bbl M3MEHWUNN Npeanono-
XXeHusi mogenu, Ytobel caenatb e€ 6onee MHOPMaTUBHOW B NnaHe onmncaHus
LMKIMYeckoro noeeneHus 6espadbotuubl?

2. (12 6annos) PeanbHble OeHEXHbIE 3PheKMbI.

(@)
(b)
()
(d)
(e)
()

KakoBbl BbIBOAbI CrieflyloLyX MoAeneit OTHOCUTENBHO BIUAHUA MOHETapHOi Mo-
NUTUKM Ha BbINYCK K noyemy? PaccMoTpuTe Kak oxudaembie, Tak U HEOXU-
OaHHble U3MEHEHUs B MOHeTapHoi nonutuke. lMpu oTBeTe obpaTUTe BHUMaHWE K
netansM. OueHka 3a 3adaHve GyneT OCHOBLIBATLCS HA KayecTBe BalUMX PacCyX-
AEHUN.

(2 6anna) Mogenb peanbHoro GusHec-uukna.

(2 6anna) Mogenb Jlykaca ¢ HenonHow MHGOpPMaLmen.

(2 6anna) Mogenb ®uwepa ¢ npegonpedenérHHbIMU LieHaMu.
(2 6anna) Mogenb Tennopa ¢ (PMKCMPOBaAHHBIMU LieHaMM.
(2 6anna) Mogenb KanbBo C (PMKCMPOBAHHBLIMW LIEHAMM.

(2 6anna) Mogene Kannuna-Cnynbepa (Caplin-Spulber).

3. (13 6arnnos) Lok npedrnoymeHut 8 ba3osou Hosol KeliHcuaHckolu modenu.

ﬂpe,qnono»(MM, YTO MONE3HOCTb penpe3eHTaTUBHOIro areHta MMeeT BU[

Ctl_o_ ftNt1+I]
l1-0 1+n
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MNpownssoacTBeHHas yHKUMA 3agaHa Kak Yi(i) = Z¢N¢(i). C 06o3HavaeT noTtpeb-
neHue, £ — CTOXaCTUYECKMI LLIOK npegnoyteHuin, N — Bpems, NOTpayeHHoe Ha
Tpya, Y — BbINyck, Z — arpernpoBaHHble KonebaHus NpogykTUBHOCTM, a O U 1)
— 3TO KOHCTaHTbIl. CpeaHee cryyanHon nepemeHHon & paBHoO 1.

() (3 6anna) BoiBegute ycrnosus NepBoro nopsiaka Ansi pelleHnst JoOMOX03sn-
CTBa O npeanoXeHun Tpyaa. lNokaxute, kak NpeanoXkeHue Tpyaa 3aBUCUT
OT LUOKa MpeanoyTeHu, N obbACHWTE, KaK NONoXuTenbHas peanu3aums &
NOBNMSIET Ha NPeanoXKeHne Tpyaa.

(b) (4 6anna) BoiBegute ypaBHEHME ONSA PABHOBECHOMO MPW MMOKMX LEHAX Bbl-
nycka 37{ B 3TOM SKOHOMUKE.

(c) (3 6anna) Bnuget nu WOK NpeanoyTeHUN Ha paBHOBECKE NPU MTMOKMX LieHax?
Ecnn ga, To 06bsACHUTE, KaK 1 novemy.

(d) (3 6anna) YpaBHeHve dunepa Ons 3agaydn onTumanbHOro Bblbopa 4OMOXO-
35NCTBOM YpOBHSA NoTpebneHns moxeT ObiTb 3anMcaHo B BUAe

1 .
Yt = Etyt+1 — —o (it = Etmeer — r}t )

Kak r" 3aBucuT OT noBeaeHUst paBHOBECHOIO MpW MOKNX LieHax YPOBHS Bbl-
nycka? 3asucuT nu r" ot woka npeanodteHnn €? VIHTYMTMBHO 06bsCHUTE,
Kak nonoxutenoHas peanu3auma ¢ BNUSIET Ha PaBHOBECHLIM NPU TMBKNX
LileHax ypoBeHb peasibHOM MPOLEHTHON CTaBKW: MOBLIWAET, MOHWXKAET UIK
OCTaBnseT HEN3MEHHbIM?

4. (18 6annos) OkoHomuka noucka (search economy) ¢ ¢hukcuposaHHbIMU 3apabom-
HbIMU rriamamu.

B 3KOHOMMKe C eQMHCTBEHHbIM 6naroM NpPoXuBaeT eAMHUYHBLIA KOHTUHYYM HEen-
TpanbHbIX K pUCKy paboTHukoB. Ecnn paboTHMK ABNsSeTca 3aHATbIM, TO OH MO-
XeT Npou3BOAMTb Y eauHuy bnara B nepuog t v nonyvaet w, B Buge 3apaboTHoOM
nnatel. Ecnun paboTHuk sensetca 6e3paboTHbIM, TO OH NofyyYaeT MNone3HocTb b oT
BHEPbIHOYHOW AeaTenbHOCTU. [poaYKTMBHOCTL Yy OAMHAKOBa cpeay paboTHUKOB.

Be3paboTHbIM paboTHMK y4acTBYeT B nmpouecce noucka paboTbl, ONUCLIBAEMOM
dyHkumen cootsetctBus M (Ug, Vi). [Npn 3agaHHOM uncne 6e3paboTHbIX Uy U OT-
KPbITbIX B TEKYLUMA MOMEHT BaKaHCUM V¢ YACMO HOBbIX paboumx MeCT, co3faBa-
€MbIX B MOMEHT t, paBHO

M (ug, vi) = Buvi~”

rme B > 0un 0 < y < 1. OtcyTcTBYIOT Gapbepbl ANd BXoaa Ha pbIHOK U BbIxoga
n3 Hero. Kaxxgass ppma MoXeT HaHATb NUwb ogHoro paboTHuka. OTKpbITUE
N NoaAepKvBaHWE BakaHCUM CBSA3AHO C M3aepXkamu Ans oMpMbl B pasmepe K
eanHuy, 6nara B nepvog. PaboTHWKM He TepnAaT u3gepkek oT noucka paboTsbl u
NPON3BOACTBEHHON AeaTenbHOCTU. Kaxkaas BakaHCMsA MOXET ObiTb YHUUTOXEHaA
B KaXX4OM nepuoge 13-3a 9K30reHHbIX (0akTopoB C BEPOSTHOCTbIO O.
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(@) (1 6anm) Onpepenum mecHomy pbiHka mpyoa kak 6 = . KakoBa Bepo-
ATHOCTb p(6;) Toro, 4Yto 6e3paboTHbIN paboTHMK HaNQET paboTy B AAHHOM
nepuoae, Kak yHkumnsa ot 6;? Kakoa BepoaTHocTb ((6;) Toro, 4to dompma
3anofiHUT BakaHCUIO B JaHHbIN nepuod, Kak dyHkumnsa ot 6;? Kak p(6;) m
q(6;) 3aBucat oT 6;? IHTepnpeTupymre.

(b) (1 6ann) BoiBegute ypaBHeHWe, onucbiBaloLee asonouuio 6espabotuubl Us.

B Bonpocax (c)-(g) npegnonarante, 4To Yy = Y = CONSt n paccmaTtpuBante Tonb-
KO pelleHns B ycmou4yueom cocmosiHuu (steady-state). O6o3Haumm 3a W n U
OXWAaeMble ANCKOHTUPOBAHHbIE MOTOKWN MOME3HOCTM pabOoTHUKY, KOrga OH 3aHs-
Tbin 1 6e3paboTHLI COOTBETCTBEHHO, @ 3@ J U V — OXuaaemble ANCKOHTMPO-
BaHHble NpUbbLINY PUPMbI C 3aKPbITOM U OTKPbLITON BakaHCUEN COOTBETCTBEHHO.
Mpeanonoxum, YTO ypoBEHb 3apaboTHOW NnaTbl W 3a4aH 9K30reHHO.

(c) (2 6anna) 3annwmnTe ABa OTAENbHbLIX YpaBHeHWs bennmana ans upmbl C
3aKpPbITON BakaHCMEN U C OTKPbLITOM BakaHcuMen, TO ecTb ana J n V cooT-
BETCTBEHHO.

(d) (2 6anna) 3anuwute ABa OTAENbHbLIX ypaBHEHUS bennmaHa onsa 3aHATOro m
6e3paboTHoro pabotHukos, To ectb W 1 U COOTBETCTBEHHO.

(e) (5 6annos) PewmnTe mogenb, TO €CTb HaMAMTE HEU3BECTHble 3HAYEHUs Yncna
3aHATbIX N 6e3paboTHbIX PaboTHUKOB, PUPM C 3aKPbLITLIMU U OTKPbLITHIMU
BakaHCUSIMK, 3HaYeHnsa pyHkumM J, V., W 1 U npu 3agaHHbIX Y, W 1 OpYrnxX
9K30reHHbIX napameTpax Mogenw.

(f) (2 6anna) Npegnonoxum, YTO U3HAYANBLHO SKOHOMWMKA HaXOAWUTCH B PaBHO-
BECUW, @ 3aTeM Y nepMaHeHTHO nagaet. Kak Ha 3aTo oTpearupytoT 6espabo-
TULA, BakaHCKM 1 TeCHOTa pbiHKa Tpyaa?

(9) (3 6anna) CpaBHuTe peakumto 6e3paboTtuubl B nyHkTe (f) C cutyaumei, Ko-
roa 3apaboTHas nnaTa 3agaHa Kak neperosopHoe pasHoBecue Hawa (Nash
bargaining solution). B kakom 13 aTnx aAByx cry4aes peakuus 6e3paboTtuupl
Ha nageHve y cunbHee? MNoyemy? O6bACHUTE.

(h) (2 6anna) Kak npegnono>KeHne O TOM, YTO W; OCTaéTcs Ha PUKCMPOBAHHOM
YPOBHE NPW caBUre Y, MOXeT ObITb paumoHanmanpoBaHo? Kakosbl donycmu-
Mble, B KAKOM-TO CMbICI1e, FPaHULbl 3HAYEHUI W,?

5. (19 6annos) HosocmHbie woku e modenu Kutiomaku-Mypa (Kiyotaki-Moore).

Paccmotpum mogens Knnotaku-Mypa. B skoHOMUKe ecTb ABa Tuna HenTparb-
HbIX K PUCKY areHToB, MPOAYKTUBHbIE N HENpPOAYyKTMBHblE. Pa3mep HaceneHus
NPOAYKTUBHbIX areHTOB PaBeH 1), @ HENPOAYKTUBHbIX paBeH 1 — n. Kanutan .-
NAeTcs eAUHCTBEHHbIM (hakTopoB npoussoacTBa. COBOKYMNHbIV 06bEM kanutTana
3adpmkcmpoBaH, K =K.

npOLl,yKTVIBHbIe areHTbl UMeT AOCTYyNn K TEXHONOormn C MOCTOSAHHOW OTAayen OT
macLutaba, KOTOpad npu ncnonb3oBaHnn OAHOW eauHUUbl KanuTana npon3sognT
¢ > 0 eanHuny HeTopryemoro Bbinycka un a = 0 eguHuL TOpryemMmoro Bbinycka:

Yt = ake—1 + Cke— g
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TopryemMbli BbINyCK MOXHO Nnb6o 0bMeHsATb Ha KanuTtan, nMbo notpebutb. HeTop-
ryembln BbIMYCK MOXET nuLb noTpebnatbes. KoadduumeHT AUCKOHTMPOBaHMSA
NPOAYKTUBHbIX areHToB paBeH 0 < B < 1.

HenpoaykTuBHble areHTbl MMEKT JOCTYN K TexXHonorun ¢ ybbiatowen otgaden
oT macLuTaba. MNpon3BoACcTBEHHAS OYHKLMS BO3pacTaeT no kanutany u sBnsieTcs
BOTHYTOM:

C — (i f ff

Yo = F(ki-1), F'()>0,F7()<0

KoadbpmumneHT ANCKOHTUPOBaAHNA HEMPOAYKTUBHbLIX areHToB paBeH b, B < b < 1.
To ecTb HenpoayKTUBHbIE areHTbl Gonee TepnenuBbl, YeM NPOAYKTUBHbIE. Kpome
3TOro, Mbl npeanonaraeM, YTO OHW He CTanKMBalTCs C KaknMmun-nnbo bapbepa-
MW Ha 3aéMHble CPEACTBA (TEXHMYECKM 3TO 3HAYUT, YTO OHM MOryT UMETb OT-
puuaTensHoe notpebnenHue). MNoaToMy B paBHOBECMM NPU Pa3yMHON KanmbpoBke
MOLENN HENPOAYKTUBHBIE areHTbl 4At0T B JONT NPOAYKTUBHLIM. [poayKTuBHbIE
areHTbl, B CBOI 04yepedb, CTankMBaKTCA C OrpaHWYEHNeM, COrMacHO KOTOPOMY
HOMWHanbHbIN 06BEM fonra by, BblAAHHOrO HEMPOAYKTUBHOMY areHTy B MOMEHT
t, C y4ETOM NPOLIEHTOB HE MOXET MNPEBbIWATh PbIHOYHYK CTOMMOCTb KanuTana
ki B pykax aTOro areHta B MOMeHT t + 1, Korga aTOT AONT 1 NPOLEHTbI AOMKHbI
ObITb BbINa4YeHbI:
Rby < Grerke

roe R — 970 BanoBasi Ge3puckoBasi NMPOLEHTHAsi CTaBKa, a (q — PbIHOYHASA
CTOMMOCTb OAHOW eAuHULbl KanuTana B MOMeHT t + 1. B mMogenu oTcyTcTByeT
HeonpeaenéHHocTb. ByayLuas TpaekTopus ¢, NOMHOCTLIO NpeAckasdyema.

(@) (1 6ann) ObbsACHNTE, NOYEMY paBHOBECHAs NMPOLIEHTHAas CTaBKa onpeaens-
eTcs KO3ahMLMEHTOM LUCKOHTMPOBAHMSA HENPOAYKTUBHBIX areHTOB:

1
R=->
b

(b) (1 6ann) lNpegnonoxum, YTO NepBoHaYanbHO B6OMbWas YacTb CyLWEecTBY-
lOLLLero Kanutana CKOHLEHTPMPOBaHa B pykax HENpPOAYKTUBHbLIX areHTOB.
Ob6bsicHMTE, NOYeMy [0 OnpeaeniéHHOr0 MOMEHTa NPOAYKTUBHbIE areHTbl Oy-
AyT noTpebnsATb NULb HETOPryeMbl BbiMyCK, @ TopryemMblin 6yayT nosHo-
CTbIO UCMONb30BaTb B LENsAX HaKonneHus GoraTcTea.

(c) (1 6ann) O6bACHUTE, NoyeMy 06bEM kKanuTana ki B pykax NpPOAYKTUBHbIX
areHTOB 3BONIOLMOHMPYET B COOTBETCTBUE C

1
ki = ——F—[(@+ g)ki—1 — Rbe—1]
Ot — g Qe+

(d) (1 6ann) OBbACHUTE, NoYeMy 06bEM KanuTana ky B pykax HEMPOAYKTUBHbIX

areHToB onpeaendeTcd cneayowum ypaBHeHNEM

1 1 ~
Oc — T?qt+1 = R Ff(kt)



108

MakpoakoHoMUKa 5

(e)

()

@

(h)

MCHOﬂbSyVITe ycnosune O4ULLEHNA PbIHKa Kanutana

nke + (1 — Mk = K

4TO6bI YCTPaAHUTB K; 13 POPMYNbI BhilLE. 3aaaanm

_1 K — nkt
M) = =FF =
(ki) = =1
MokaxxuTte, 4yTO M BO3pactaeT no k;.
(1 6ann) MNokaxuTe, 4TO
> 1
CIt = RS M (kt+S)
s=0

(2 6anna) Hangute yctonumeble 3HadeHus q*, k™ mn b* nepemenHbIx G, ki 1
by COOTBETCTBEHHO.

(9 6annos) Mpegnonoxum, YTO B MOMEHT t = — 1 SKOHOMMKA HaxoaMUTCS B
YCTOMYMBOM COCTOSIHUW, HaWgeHHOM Bamu B nyHkTe f. B MomeHT t = O BCce

areHTbl Heommq_aHHo Y3Hal0T, YTO NPOAYKTUBHOCTbL NPOAYKTUBHbLIX areHTOB
B nepvoae t = T BpeMeHHO NOHM3NUTCS CypoBHS a o (1— A)a, 0< A <1,

N NOTOM, Ha4YMHasa ¢ MOMeHTa t = T + 7 + 1, BEpPHETCA Ha CBOW MPEXHUN
ypoBeHb a. [1peanonoxum, 4To A gocrtatodyHo mMana. Jlor-nuHeapusynrte
MOZENb B OKPECTHOCTU YCTOMYMBOrO COCTOSIHWMM, YTO Bbl HAWNM B NyHKTe f.
PewwnTe nor-nuHeapmavpoBaHHyl0 Mogenb, YTOObl HAUTU TpaekTopumn G, K
n by.

(3 6anna) MoryT nun HoBOCTM O ByayLlen NPOAYKTUBHOCTW, KOTOpble Heobs -
3aTenbHO BOMMOTATCH B KWU3Hb, NPOM3BECTM [AONTOBPEMEHHbIN d(PdEKT Ha
peanbHyl 3KOHOMUYECKYIO aKTMBHOCTL? Kak pasmep adpdpekta 3aBucut OT
T 1 7?7 OBbACHUTE WUHTYMUTUBHO.
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3agaHusa ona NPpoMeXyTO4YHOW aTtTtecTauuu

O6wwmn Bec: 60 6annos..

1. PaCCManVIBaeTCﬂ napameTpunyeckad onTMMnM3aunMoOHHaA 3ajada.

maxx; +2X; St pxp+X; < 1, (X1, %Xp) € R

roe p € Ri4 - napametp.

(@) (10 6annos) Ncnonbaynte Teopemy KyHa-Takkepa, 4TObObI pelwnTb 3ajadyy.
B yacTHOCTM, HanamMTe MHOXKECTBO ONTUMATbHbIX TOYeK, X* (p), U 3HAYEHUI
dyHKumm, T (p), rae F(Xq, X2) = X; + 2X;, - uenesas yHKUUS.

(b) (7 6annos) Moateepaute BbiBOAbI Teopembl 0 MakcMyme Ha 3TOM npumepe.
(c) (8 6annos) Myctb p = p(t) - dyHKUMA ot t = 0 (Ha npumep, t MOXKET

obo3HayaTb Bpems). Takke, NpeanonoxXum, 4To B Touke t = 1y cpyHKUMM
p(t) nponcxoanT ckadvok Beepx. A nMeHHo, nyctb 0 < p(0) < p(1), n

_ p@O) pna0<t<1
p(t) = p(l) ansl<t.

/ 1
Myctb B(t) :=  (Xq,X2) € R2 : p()x, + X, < 1 ana kaxgoro t = 0. Onpe-
[enuTe, ABNSETCS NN MHOrO3Ha4Hoe oTobpaxeHune t — B(t) nonyHenpepbis-
HbIM CBEPXY MNM CHM3Y B ToYke t = 1. O6bsicHMTE CBOM OTBET.

2. (7 6annos) MNpuBegnTe NpuMep OBYX CTPOro Bo3pacTtarlwmx yHKLUUIN NONe3Ho-
CTU U 1 v Ha R2 Takux, 4To 06e DYHKLIMM OMMUCLIBAKOT OOHU M Te >Ke npe/ano-
YTEHWSI, HO TONMbKO U ABNSIETCS BOTHYTOM (BbiNyknon BeBepx). O6bsicHUTE CBOM
oTBeT.

3. (10 6annos) Myctb f : R" = R - gudbdepeHumpyemas KBasmBorHyTas yHKUNS.
[onyctum, Ansa HekoTopbiX X,y € R" BbINonHsAeTcs

Df(x) =0 n Df(x)(y — x) £ 0.
Hokaxute, 4to F(X) = T(y).

4. lMyctb S n © - nogMHOXecTBa R.

(@) (5 6annos) Ons dyHKumMM m : S X © — R pganTte onpegeneHme CTPOrom
CynepmMoaynsapHOCTU.

[ns ocTaBwmxcs BonpocoB S = @ = {1,2}.
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(b) (5 6annos) Myctb m(X, 6) = W(X)— % ansseex (X, 6) € SxO,rpew : S— R
- Npou3BonbHasa yHKUMs. [Nokaxnte, 4TO 1T - CTPOro cynepmoaynspHa Ha
S X ©. (Ona oTtBeTa He obsA3aTeNbHO MCNOML30BaTh OnpeaenieHne N3 NyHKTa

(a).)
(c) (8 6annos) CchopmynumpynTte Habop ycrnosuin ons PYHKUMKM W (KaK MOXHO
Bonee NpocTo), ONMChIBaKOLWMX Crneayowme ABa CBOMCTBA:
* X* (0) := argmax,. s17(X, 6) o4HO3Ha4YHO onpefeneHo Ans Bcex 6 € O;
* X* (1) =x* (2).
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SAO0AHUNA ONA TEKYLLEIO KOHTPOIJIA
Mupgtepm.

O6wwmn Bec: 40 6annos.

1. PaCCManVIBaeTCFI onTMMM3aunMOHHaA 3aada:

maxx — y* s.t. 1+x* < y> < 2%, (x,y) € R?

(a) (2 6anna) OgHO 13 ABYX OrPaHUYEHUI TOYHO SBNSETCS CBS3bIBatOWMM. Han-
ONTe ero n obbsACHMTE CBON OTBET.

(b) (10 6annos) onycTuM, YTO OCTaBLUEECH OrpaHNYEHNE TOYHO HECBS3bIBAIO-
wee. Hangnte Ha obnacTi ONYCTUMbIX 3HA4YEHMI TOYKY (X* , Y™ ) Takyto, 4YTO

ycnosusi nepeoro nopagka (KT-1) un (KT-2) BbINOMHAIOTCA ANA HEKOTOPbIX
MHOXMTENen. Takke nokaxute, 4to (X* ,y™ ) - eAMHCTBEHHAsA Takas TOYKa.

(c) (8 6annos) NpuBeauTe OokasatenbcTBa TOro, Yto (X*,y* ) - peweHue
ONTU- MM3aLMOHHON 3adaun.

(lodckaska. Pewenne B Yactu (b) - NuWwb YacTHbIN crydan. Bl Takxke
[AOMKHbI MOKa3aTb OrPaHNYeHHOCTb 061acTh JOMYCTUMbIX 3HAYEHWIA.)

2. (10 6annos) dyHkumm f : R" = R n gy,..., g : R" = R - gudpdepeHumnpyemsl,
a MHoXkecTBo D := {x € R" : gi(x) = Ognai =1,..,k} - Beinykno. x* € D

KpUTHN4ecCKkad To4Ka 3agadum

maxf(x) s.t. x € D

Opyrvmun cnosamu, X* un k uncen A, ..., A yoosnetsopsatot (KT-1) u (KT-2).
1 k
MNogTBepanTe mnu onposepruute: DF(x* )(y — x* ) < 0 gna nwboro y € D.

3. (10 6annos) MogTeepanTe WUV ONPOBEPTHUTE: PYHKLUMA — X3 — X3 + X1X, CTPOTO
BOTHyTasi Ha (X1, X2) € R2.

(Modckaska. Ons nobbIx (21, z) € R?, BhinonHsetcs — z2 — 22+ 2,2, < 0)



112

MaTtemaTnka ona 3KOHOMUCTOB 2

MaTtemaTuka AnNs 3KOHOMMUCTOB 2

3agaHua ona NpoMeXyToO4YHOW aTtTecTauumn

O6was cymma 6annos: 200

1. (60 6annos) MNpegnonoxmm, 4to hupma F ynnaunsaeT AMBMAEHAObI MO CTaBKe,
cregyoulen CToxacTU4eCKOMy MpoLeccy:

Oer1 = A(Zts1)ds,

roe A ectb 3apaHee 3afjaHHast OYHKUMS OT COCTOSIHUS Z; MAapKOBCKOrO npouecca.
F — eQnHCTBEHHAs upMa B 3KOHOMUKE. TakXKe MMEETCS MHOXKECTBO OAMHAKOBbIX
areHToB, KOTOPbIM MpUHaAnexaT akuum AaHHON upMbl. AreHTbl He paboTatoT u
HE MMET APYrMX UCTOYHUKOB [0X04a, MO3TOMY MX noTpebneHne cmHaHcMpyeTcs
UCKMIOYUTENBHO BbiNfaTaMu ¢ (PUHAHCOBOro pbiHKA. Kaxabi areHT Makcummnsu-
pyeT Eo[ o Btu(ct)], rae ¢ ecTb noTpebrieHne B nepuog t. PYHKLUMS NONE3HOCTM
nmeet Bug u(c) = ct=v/(1 — y).

(@)
(b)

()

(5 6annoe) BeinuwmnTe 3agady onTummusauuy Ans OgHOro areHTa.
(30 6annos) Myctb z; € {wy, Wy, W3},

W U U U
3/4 0 1/4 3/4
AN=U 10 p=U1/2 0 12U,
3/2 0 1/4 3/4

B = 4/5, y = 2. Npun cambix 6naronpustTHolX (458 Bac) npeanonoXeHmsax
OTHOCUTENBbHO LiEH MOMyYMTE YMCMEHHO OTHOLIEHME LEH K AMBMAEHAAM Kak
PYHKLMIO OT COCTOSIHUA MapKOBCKOro mpoLiecca.

(25 6annos) MNpegnonoxuTte, YTO (UHAHCOBBIA PLIHOK TAKXKe KOTUPYET LIEHY

criegytoLlero gepvMeaTuea: B criegyowmii nepuog no Hemy Bbinnavnsaercs 2

eCM Prs1 < 3,5 — P €M 3 £ prar < 5, 1 0 nHave (roe pe+1 — LeHa
B

cnepytolem nepuoge, nocrne ynnatbl AWBUAEHAOB). Takke Mpeanonoxure,
YTO B MOMEHT BpeMeHu t — 1 1o ogHoM akLum ObINK ynnadeHbl AVBUOEHAb! B

pasvepe ABYX. Mcnonb3ys npeanonoXeHus u3 nyHkta (b) Bbluncnute UeHy
OMMCaHHOTO epuBaTMBa Kak (PYHKLIMIO OT CErofHsILLHEro COCTOSIHMSI.

2. (40 6annos) B panekom KoponeBcTBe npuHLecca cobupaeTcsa BbINTU 3amyxX. Nme-
etca N KaHOMAATOB, HAMEPEBAILWMXCA XEHUTbCA Ha HEW, U OHU NpuUbbIBaOT
CTPOro No ogHOMY B AeHb. B kaxabii feHb t npuHuecca y3HaeT KavyecTBO X¢
KaHanaaTta, npubbiBLLEro B 3TOT A€Hb, M UMEET YeTbipe BapuaHTa AENCTBUNA:

* OHa MOXeT cpasy BbIMTW 3a BHOBb I'IpVI6bIBLLIeFO KaHOuaaTta,
* OHa MOXeT NPUHATb NpeanoXXeHne TeKkylwero kaHguoarta (I'Ipl/l 9TOM OTKa-

3blBasiCb OT NpeablayLLero NPeasioXKeHns, ecn TakoBoe ObiNo MNPUHSATO),
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* OHa MOXeT 3abbITb O TeKywem kKaHgnaarte 1 BbINTU 3aMyX 3a TOro, 4be
npeano>XeHne oHa rpuHana paHee,

* OHa MOXeT nepe|71TV| K cnegywwemMy nepuoay.

EctectBeHHO, npuHUecca He MOXeT ObiTb NOMOsIBREHa ¢ Gonee Yem OOHUM KaHAW-
naTom B NoOoi MOMEHT BpeMeHu. KayecTBo kaxkaoro KaHauaata ecTb cryyainHas
BENMYMHa, NpUHUMatowas Tpu 3HadeHns 0 < b < a < g c BEPOSITHOCTAMU 1Ty, T,
N Ty COOTBETCTBEHHO. CryyaiiHble BENM4YMHbI KavyeCTBa KaHAWAATOB HE3aBMCUMbI
M OOMHAKOBO pacnpedesieHbl BO BCE MOMEHTbI BPEMEHW.

Ecnu npuHuecca BbIXoAWUT 3a KaHanaaTa KavyectBa X B MOMEHT BpeEMEHM t, TO B
9TOT MOMEHT BPEMEHM OHA NOMNy4YaeT NONe3HoCTb B pa3mMepe X 1 urpa 3akaH4vBa-
etca. [1o (Mnu nocne) MOMEHTa XEeHUTLObI OHa NOMyYaeT HyNeBY NONE3HOCTb (M
TaK >Ke ee NOSIE3HOCTb paBHa HYIIO, ECMM OHa HUKOTAA He XeHuTcs). B nobon mo-
MEHT BPEeMEeHW MpuHLecca OLEHMBAET CBOK MOME3HOCTb KakK AWCKOHTUPOBAHHYHO
oXnaaemyr nonesHocTb € KO3 MULMEHTOM AUCKOHTMPOBaHMSA 3.

(@) (10 6annos) 3annwunTte 3agadvy B peKypcuBHOM Buae (ypaBHeHue bennma-
Ha). ByaobTe BHMMATENbHbLI U y4TUTE BCe AeTanu B npouecce onpeneneHus
Balen yHKuMn bennmaHa — HETOYHOCTUN U onyweHns ByayT wrpadosaTtb-
cs.

(b) (30 6annos) Tenepb NPeAnoONIOKUM, YTO X¢ MOXET MPUHUMATL 3Ha4eHne 1
C BepodATHocTbio 40%, 5 ¢ BepoaTHOCTEIO 40% 1 10 ¢ BepodTHOCcTb0 20%, a
B = 0.75. Hangute onTumanbHyt0 CTpaTernio NPUHLIECCHI.

. (50 6annoe) MNpegnonoxum YTO ABa UrPoKa BCTPEYAKTCA B MOMEHTbI BPEMEHM
t = 0,1, 2... n vrpaloT B Urpy, rae kaxabln Urpok umeet apa xoda, A n B.
Kaxabin nepuog Urpok 2 nonyyaeTt BbiMnaTbl COMMacHO crneaytowen matpuue g:

Wrpok 2

A B

A 8] 10

WUrpok 1 5 0 5

roe CTPpOKM npeacrtaBnaroT AencTBus Bbl6paHHbIe nepBbiM UTPOKOM, a KOJTOHKWN
npeancraBnArlT AencTens Bbl6paHHbIe BTOPbIM UTPOKOM. nyCTb a'; 6y,1:|,eT DencTen-
€M UrpokKa k B MOMEHT BpemeHu t.

Tenepb npennonoXum, 4To I'IepBbIﬁ UrpokK Bbl6|/1paeT cnegywuwyr ctpaTterunio:

(a) B nepoge t = 0 oH urpaeTtA.

(b) B kaxabln cnepytowmin nepuod t oH urpaer:
* A cBepodatHocTbio 0.5 1 B ¢ BepodatHocTb 0.5, ecnu alt_j —Ana2, =B:
* A uHaue.
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< t 1 42
BTopoit urpok Makcummsmpyet = B'9(a%,a%).
t=0 t t

Balue 3agaHne: HanT MakcuManobHoe 3HavyeHue ueneBon (PyHKLUMM BTOPOro Ur-
poKa N OfHy BO3MOXHYH CTpaTernto, Kotopasi npuHocuna 6bl 3T0 MakcumanbHoe
3HayeHve ansascex B € (0, 1).

(50 6annos) Paccmotpum 3agady ¢ notpebnexHnem n cbepexxeHnsammn:

D (o]
t 12
U
0 E '3 Ct — ) Ct N _ _ max
[ t=0 {Ct}i=0:{St} =0 @AANTMPOBAHHLIN

1
S.t.ct+sit=y+ Est—l,

g

rae B = 0.8 — Koa(hMUMEHT OUCKOHTMPOBAHMS, S_ 1 — AaHO.

npegnonaraa nogxopstliee orpaHn4eHne Ha DOeCcKkoHeYHOCTH,

CnyyvanHbin npouecc goxoaa {Yi}iog UMEET Creayowwmin BuA:

Yt = Q1Yi—1 + QoYi—2 + Ey,

roe a; = 1/2 v a, = 1/4 Hanepepq 3afaHHble KOHCTaHThI, a E; ecTb He3aBUCUMbIE
N OOMHAKOBO pacnpefesneHHble CryYanHble BENUYUHBI, MPUHUMAaIOLME 3HAYEHUS
0, 1/20 n 1/10 c BepositHocTamu 3/5, 1/5 n 1/5 cootBeTcTBEHHO. Kak 06bIYHO,
B KaXKObIl MOMEHT BPeMeHW t areHT 3HaeT TeKyLMA J0X0[4 Vi N BCHO UCTOPUIO
npeabiaywmx OoXo4o0B (BKNOYasa y_ 1), a Takke cOepexeHns s;_ 1, U BblOUpaeT S;
N Ci.

Haingute ontumanbHylo cTpaTternio cbeperaHus u notpebneHns — To ecTb Ta-
KOe MpaBwuo, KOTOpoe OMUCLIBAET CKONbKO cbeperaTb M CKOMbKO NOTPebnaTh Kak
bYHKUMIO OT BCEro TOro YTO areHTy M3BECTHO B MOMEHT MPUHSITUS PeLLIEHNS.
3ameyvaHve: B 3TOM YNpaXkHeHUM He HY)XHO BEecrokouTbCs O TOM NoYemy To fpa-
BWII0, KOTOPOE Bbl HALWMKN, AENCTBUTENIbHO SBRSIETCS ONTUMAarIbHbIM.
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[NomalwHee 3apaHue 1.

1. B cTpaHe A Tpu BpemeHu roga: BecHa, neto u oceHb. BBI1 cTpaHbl usmeHsieTcs
LUMKINYECKN: OHO PaBHO Ys BECHOW, Y, NETOM U Y, O0CeHbto. [Joxon rocyaapcrea
COCTaBnAeT mMKcUpoBaHHyo fonto g ot BBI.

[ocynapcTBo MakcumusnpyeT ‘t’io Btu(c,), roe ¢, — 9TO rocydapcTBeHHble pac-
XOAbl HA MOMEHT BpeMeHU (napa rog, Bpems roga) t, 8 — aTo KoadpuumeHT amc-

KOHTUMPOBaHMUS M U(X) — 9TO OYHKUMS NOME3HOCT (Bo3pacTatolwas u BOrHyTas).
[ocynapcTBO Takke MOXET BbinyckaTb 60OHAbI (0OfamkmeaTb) MM UHBECTUPOBATL
CPeAcTBa B MMPOBOW PbIHOK MO NPOLEHTHY CTaBKy (Ce3oHHyw) R = 1/B8. Ha
HayasnbHbIN MOMEHT BpeMeHU JOMT rocyaapcTea cocrasnseT B.

(2) Bbinuwmnte onTMMM3aLUMOHHYIO 3a4ady rocygapcrea.

(b) Mpeanoxute M 06OCHYNTE YCNOBME, KOTOPOE Bbl XOTUTE HaNOXUTb Ha pas-
Mep rocy4apCTBEHHOro Aonra B 6€CKOHEYHOCTH.

(c) PewwuTte 3agadvy. lNpeabssute nogpobHoe 0O6bSACHEHWE TOro, novemy Balle
pelleHne OeiCTBUTENBbHO MakCUMM3MpyeT LeneByl OyHKLUMIO rocygapcrsa
MO CPaBHEHWID CO BCEMWU APYTMMM BO3MOXHbBIMU NMYTSAMW, YAOBNETBOPSAOLLU-
MM YCNOBMSAM MEPBOro nopsiaka.

2. PaccmoTpuMm npocTyto 3agady o notpebneHun n cbepexeHnsx:
0

E[lnco + BInc]— max

1

H

{ct}o {Stheo amaNTMPOBaHHbIN
S.t. i+ 5 < yt+ést_l ons t=0,1,
$,=20

rae 0 < B < 1 — koahUUMEHT OUCKOHTUPOBaHMSA, a Y, ana t = 0, 1 aBnsioTca
HEe3aBUCUMbIMW CITy4anHbIMU, TaKUMU YTO Yo = 3 C BEPOATHOCTbIO 1/3, Yo = 2 C
BEPOSATHOCTbIO 1/3, Yo = 1 C BeposATHOCTbI0 1/3, a y; = 3 C BEpPOATHOCTbIO 1/2 m
y1 = 1 c BepoATHOCTbIO 1/2. Npegnonoxmm Ttakxke, 4to s_; = 0.

Tenepb 51 nonpoLly Bac 3abbiTb HEHAAONMO O TOM, YTO Mbl M3y4Yanu KacaTenbHo
YCINOBWI NEPBOro MNopsiaka B 3ajavax ¢ HeonpeaeneHHocThto. MNepenuwnte 3agady
B TepMUHax Kypca MaTak-1 — To ecTb yaenss 0coboe BHUMaHWe LeneBon yHKLMM
N BCEM OrpaHuyeHnsM. 3atem npeaocTaBbTe AOCTATOMHOE YMCIIO MHOXUTENEN
NarpaHxa 1 pewuTe 3agady Mcnonb3ys MeTodbl NEPBOro Moayns.

3. Paccmotpum 3agady o notpebneHun n coepexeHnsx:
u

(o]

12

t
L E B -, & max

t=0:{St}2g apanTUpoBaHHbIN
B S.t.Ct+S =V + %St—la
limp-e E[BY2s]] =0
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roe 0 < B < 1 — kKoahpULUMEHT ANCKOHTUPOBAHUS.

MpeanonoxuMm, 4to {Y}2, — CTOXaCTUYeCKMA MNpOLECC CO CrefytowmM CBOW-

CTBOM: Yt = ayi-2 + (1 — a)E, rae a € (0,1) — 3apaHee 3afaHHas KOHCTaHTa,
a E; — He3aBMCMMbIe OAMHAKOBO pacnpefeneHHble CnyvyanHble BENMUYMHBI, PaBHO-

MepHO pacnpegeneHHble Ha [0, 1]. 3HayeHne y_ ; M3BECTHO.

Pewwute 3agavy.

(B aTow 3apaye Bbl MOXeTe He 6eCNOKOUTLCA O TOM, MOYEMY YCrOBUSI NMEPBOro
nopsifka AOCTaBNSAT ONTMMYM, @ TakXKe O TOM, NOYEMY YNeHbl CXoasLiMecst no
BalLeMy MHEHWIO K HyrH0, AENCTBUTENBHO K HEMY CXOOSATCS)

depmep BblpawmBaeT KponukoB. Kaxgbl rog oH MOXeT npofaTtb HEKoTopoe

YMCNO KPOJIMKOB MO (PUKCMPOBAHHOW LIEHE P, @ OCTanbHbIX OCTaBWUTb cebe. Ecnu

OH OCTaBuWI X KPOSNNKOB, TOrAa B criegytoLlemM roay y Hero 6yaet kx Kponukos, roe
oo t

k > 1. ®epmep MakCcUMM3MpyeT OMUCKOHTUPOBaHHYI MoMe3HocTb ,_, B'logyx,

roe 0 < B < 1 — KoahUUMEHT AUCKOHUPOBAHWS, a Y, — ero goxoq B nepuog t.

(a) 3anuMwuTe 3agady B pekypcuBHOM Buae (ypaBHeHue bennmana). bygbste
BHMMATENbHbl K AeTansM B onpefeneHun yHkumm bennmaHa — OoBycMbic-
NEHHOCTb W onyLueHnsa ByayT wTpadgoBaTbCs.

(b) BblunMcnuTe OWCKOHTMPOBAHHYK MOME3HOCTb bepmepa, €CNM HavamnbHbIN 3a-
nac KPOJINKOB Z.
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[NomalwHee 3apaHue 2.

1. PaccmoTpum 3agayy o notpebneHnn n coepexeHunsax:

0
oo t"/—
4 B 6> max
t=0 {Ct}l t t=0
=018}
] s.t. cc+S¢ < Vi +l%st_1 ansecex t=0,1...,
st = 0 pnsascex t=0,1...,

me s_-; =2 0Ony > 0
AaHbl.

(a) Tpebyetcs nn aTon 3agade orpaHnyeHne Ha bGeckoHevHocTn? Ecnu ga, npum-
BeaWTe NpUMep MOAXOASLLEr0 OrpaHUYeHms.

(b) Bbinuwmnte 3agavy mMakcMmusauum areHTa B peKypCMBHOM Buae (ypaBHe-
Hue bennmana). byobTe BHUMaTENbHbl K AeTansM BO BpeMs onpenesieHus
dyHKunn bennmana. OnpegenuTe onepaTop, Ana Kotoporo yHkumna benn-
MaHa fBNseTcs (PUMKCMPOBaHHOW TOYKOW. (He Hy)XHO 6ecnokouTbCsi O TOM,
NepPEBOANT NN OH OrpaHnYeHHble PYHKUNN B OFPaHUYEHHbIE. )

(c) YrapganTe Bug 3TON PUKCMPOBAHHOW TOYKWN (C HEM3BECTHLIMW KOHCTaAHTaMW,
€CNU HYXXHO) WU HanguTe ee€.

2. lNycTb UeHa p; HEKOTOPOro TOBapa — 3TO NPOLECC COCTOAWMNA U3 He3aBUCUMbIX
O[IMHAKOBO pacrnpeerneHHbIX criydarHblxX BenuyvH, rae t = 0, 1.... PaccmoTpum
dumpmy, KOTOpas NPoOn3BOAUT STOT TOBAP M HE UMeET BNUSHUA Ha ueHy. [Npeano-
NOXMM, 4TO gé NPOM3BOACTBEHHAA (PYHKUUS B KaXKAbIi MOMEHT BPeMeHU nmeeT
BUO Y = I, rae y — 3910 BbINycKk, a | — HaHATBIN upmon Tpya.
EQnMHCTBEHHBIN
BUA N3OepPXeK, KOTopble HeceT hmpMa, 3TO U3OEPKKM Ha Tpya (3apnnara), Ko-
TOopble paBHbl W (KOHCTaHTa). Pupma MOXET HaHUMaTb COTPYAHUKOB B KaXOoOM
nepuoae; O4HAKO PbIHOK TpyAda YCTPOEH HETPUBMAMbLHO: KaXAbl HAHATbIA pa-
BOTHMK paboTaeT poBHO ABa nepuoga, TO eCTb PaboOTHUKW, HaHATble B nepwop t
NpOoAOSKaT 0CTaBaTbCA HaHATbIMKU B nepuog t + 1. Kpome Toro, KonmyecTso
paboTHMKOB |;, KOTOPbIX PUpPMa MOXET HaHATb B Kaxabin nepuog t = 0,1...
orpaHuyeHo: 0 < | £ 2. B aToM 3agave Mbl Npeanonoxumm, 4to |y — ato
nen-

CTBUTENbHOE (He 00s13aTenbHO Lenoe) Ymcrno. [ns Kaxkaoro MOMeHTa BpeEMEHU
TaMUHI Creaylowmn: cHavana peanusyetcs p;, 3aTeM (pupma peluaeT CKOSbKO
HOBbIX PabOTHUKOB HaHATbL B 3TOM nepuoge, 3aTem hmpma npoussoauT ToBap
M npogaeTt ero no ueHe p; (pupma He MoxeT 3anacatb ToBap). Llens dpmpmbl —
MaKCMMMU3NPOBATb OXMOAEMYI0 ANCKOHTUPOBAHHYIO MPUOBbLINb, rae KOAULNEHT
AvckoHTupoBaHus B € (0, 1).

[na onpegeneHHOCTV NPeanonoxum Takke, yto p ~ U[2,4muw = 1.

(a) Boinuwnte 3agadvy makcummnsaumm oupMbl B peKypcuBHOM Buae (ypaBHe-
Hue bennmana). byobTe BHMMaTeNbHbl K AeTansM BO BpeMs onpeesieHus
dyHKuMn bennmaHa.
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(b) Onpegenute onepatop, ANA KOToporo yHKUMA bennmaHa senseTca uk-
CUPOBAHHON TOYKOW. ABNAETCA N 3TOT onepaTop CKUMarLWmum oTobpake-
HMEM Ha HEKOTOPOM MOSTHOM MeTpUYeckom npocTpaHcTBe? [NpenoctaBbTe
nonHoe o6oCcHoBaHMe.

(c) BbinonHuTe oaHy utepauuio ypaBHeHust bennmaHa, HayaB C HyneBon (pyHK-
unmn bennmana.

(d) YctaHoBMTE Kak MOXHO 60nblle NPUATHBLIX CBOMCTB (PyHKUUKM BennmaHa
dMpPMBbI.

3. MNpueegnte npumep:

(a) craumoHapHoro MapkoBCKOro npotecca, ABnSLWwerocs MapTUHranom;
(b) craumnoHapHoro MapkoBCKOro npouecca, He SBNSLWerocs MapTUHranom;

() mapTuHrana, NpYHUMatoLEro KoHeYHoe MHOXKECTBO 3HaYeHWI, HO He SIBNS-
towerocsi MapKoBCKMM NPOLECCOM.

4. Myctb Q = {wy, ..., Wy} HEMYCTOE KOHEYHOE MHOXECTBO, N MYCTb { X}, CTOXa-
cTuyeckmn MapkoBCKM npouecc Takom 4To X, € Q anascex t = 0,1, .... [ycTb
f: Q—> R dyHkums, n nyctb y; = F(x;) ana nbeixt = 0, 1.... EctecTBen-
HO, {Yi}ioo TOXKE ChydaiiHbIi mpouecc. Bonpoc: Bcerga nu aT0T npouecc bynet
MapkoBcknm? [lOKaXXnte unv npuBeanTe KOHTPNpUMep.
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NomawHee 3agaHue 3.

1. OKOHOMMKa OCTpOBa COCTOUT U3 MHOXECTBA OAMHAKOBbIM (PEPMEPOB; KaXKablM
bepmep Bnageert kponuuben epmon. B kaxabln roa 3anac sy KPOSIMKOB Ha ep-
M€ NpodaéTcs Ha COCeaHMN OCTPOB Ha noTpebrneHne nNo UKCMPOBAHHON LEHE P;
O[lHAKO KPOSWKMK yCrneBatT pasMHOXUTBCA A0 TOrO Kak NpodarTcs, U Ha cneay-
oM rog Ha depme 6yaeT KiS; KpONmnKoB. Bbipy4dka piS; OT TOProBfn B KaXX40M
nepuoge notpebnsietca B ToM >ke nepuoge. KoadbduumeHT Bocnpom3BoacTea Ky
aBnseTca yHkumen oT MapkoBCKoro npouecca, ynpasnstouierocs MapkoBckown
uenbto (P, 7). ®epmepbl Makcummanpyot Eof C:;o Btu(pst)], rae B € (0, 1) — Ko-

s
3 PULMEHT ANCKOHTUPOBAHMSA, a U(X) = X—l_t — OYHKLNA NOMIE3HOCTH.

I'Ipe,qnono»(MTe, YTO B 3KOHOMWKE MOXHO TOProBaTb cbepmaMM. anI‘-IeM areHTbl
I'IpeH86pe)KI/1MO MaJsibl MO OTHOLLEHUKO K o6memy pasmMmepy 3KOHOMUKKN (TO eCTb UX
npeano>XeHne o NOKynke Uiy npogaxe CbeprI He BIIUAET Ha LUeHY cbepM).

(a) 3anuwunTe dopmanbHO ONTUMM3aUMOHHYK 3agady depmepa.

(b) MNpeanonoxuTe, 4To MapKOBCKMIN NPOLLECC MMEET TPU COCTOSHUS, KOTOPbIM
COMOCTaBIEHbl HU3KWU, CPEAHUA N BbICOKMW TEMMbI POCTa, YNCIIEHHO COOT-
BeTcTBytowme k = 1/2, k = 1, k = 2 cootBeTcTBEHHO. [lepexoq mexay
COCTOSIHUSIMW YCTPOEH creaylowmuMm obpa3oM: ecnu TeMN HU3KUK, TO C BEPO-
AaTHoCTbIO 50-50 Temn B crnegyowemM nepuofe dyoeT HU3KUM UN CPeaHUM;
ecnu Temn BbICOKUIN, TO C BEPOATHOCTBIO 50-50 Temn B crneayowem nepuo-
Aae byoeTt cpegHUM UK BbICOKMM; eCnii TeMN CPEAHUI, TO C BEPOSTHOCTLIO
50-50 Temn B cnegytowem nepuoge 6yaet HU3KMM mnm BbicokuM. Kpome To-
ro, KoathULMEHTLI BOCMPOM3BOACTBA 3adaHbl Yepes K = (172 1 2)T u
B = 2/3, y = 2. Bouncnure ueHy depMbl Kak (PYHKUUIO OT COCTOSIHUS
X¢, TEKYLLEro 3anaca KpoSIMKoB S; U LeHbl p. [NponuwmnTe npeanosnioXKeHus,
KOTOpble Bbl AenaeTe.

2. Npeanonoxum, YTo 3KOHOMKKA COCTOUT U3 MHOXKECTBA O[JMHAKOBbLIM areHToB, KO-
TOpble BNafelT OQHOW eduHULEN 3eMNy U BbIpaLlMBAIOT CBEKIY. YpOxamn CBeKnbl
B nepuop t paBHsieTcs e, rae 6, npegcraBngeT croxacTuyeckun pakTop, CBSA-
3aHHbIN C Norogon (M OAUHAKOBbLIN ANs BCeX areHToB),a e € Ri — 370 ycunus
areHTa, KOTopble OH pellaeT NoTpaTUTb, y3HaB TeKyLwwmi 6. Kaxabin areHT mak-
cumusmnpyet Eo[ o, B(U(ct) — er)].

B paHHOM 3KOHOMUKe TaKXKe CYLLECTBYET PbIHOK, HA KOTOPOM areHTbl TOPryloT
3emnei. AreHTbl He UMEIOT BINIUSIHMS Ha LieHbl, TO €CTb OTAENbHO B3ATOE peLle-
HWE OQHOTrO KOHKPETHOrO areHTa KacaTenbHO MPOoAaXKy MIN MOKYMKX 3eMnun (Mnu
TpaTbl YCUIWIA Ha BbIpaLLMBaHWE CBEKMbI) HE MMEET BIIMSIHUS Ha PbIHOYHYHO LIEHY.

Tenepb NPeanonoXum, YTO NPOAYKTUBHOCTL B; MOXET ObITb BbICOKOW MM HU3KOW
C COOTBETCTBYHOLUMMM YUCMEHHBIMU 3HaYeHnsaMu 4 n 1. MNpun 3TOM 6.1 3aBUCUT
TONbKO OT 3HaYeHus 6;, a BEPOSITHOCTb BbICOKON MPOAYKTUBHOCTU B Crneayowem
nepuoge pasHa 2/3 unn 1/6, ecnv B TEKyLLEM NePUOAE NPOAYKTUBHOCTbL BbICOKas
WM HU3Kasa COOTBETCTBEHHO. TaKXKe AaHo, YTo U(x) = %:Vv, roey = 2,aB = 3/4.
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HakoHeu, npegnosnioxmm, YTO B KaXKAOM MEPUOAE areHTbl NOTpebnsT Bech CBOW
ypoXaun CBeKIbl.

(@) Mpun cambix yaobHbIX (4Ns Bac) NpeanonoXKeHWsIX OTHOCUTENbHO LIEH Bbl-
yucnute ueHy semnu. Mponuwnte NpeanonoXXeHusi, KOTopble Bbl AenaeTe.

(b) MMpegnonoXkmm, 4TO PMHAHCOBLIN PbIHOK TaKXKe KOTUPYET LIeHY CTPaXOBKM,
KoTopasi BbinfaymBaeT 1 3aBTpa, ecnu peanu3oBaHa Hu3kas 6. Micnonb3ays
MPEANONOXKEHMS U3 YacCTu (a) BbIYMCIIMTE LIEHY TAKON CTPAXOBKM.
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[NomalwHee 3apaHue 4.

1. HesaHaTtbin pabounn nwet paboTy. Bpemsa anckpeTHo. B kaxapii nepvog Ha
PbIHKe MOSBNSETCA BakaHCUS C 3apnfiaTon W, rae 3apnnarta SBhseTcs CToxacTu-
YECKOW: OHa paBHOMEPHO pacnpefeneHa Ha [60, 100], a Takke He3aBUCKUMO U Oau-
HaKOBO pacnpegesneHa no spemeHn. Ecnv pabounii npuHUMaeT npeanoXKeHue, oH
OCTaeTcs Ha aToun paboTe HaBcerga, M NOMyvaeT NPeanoXKeHHy 3apnnaty W B
KaxxgoMm nepuofe. Ecnu OH oTBepraeTt npeasioXkeHue, TO NoflyvyaeT KOMMNeHcaumo
no 6e3pabotunue ¢ = 10 1 nepexoauT B cnegywowmn nepunod. Paboumn makcumm-
aunpyet E[ :ZO Byt], roe y: —ero goxon (KOTOPbIA MOXET ObiTb paBeH W, eCriit OH
3aHAT, UNK C, eCNn OH He3aHAT B nepuog t). [nsa onpegeneHHoctu, nyctb B = 0.9.

(a) Hangnte ontumanbHyto cTpaternto pabodero.

(b) Tenepb NpeanonoXxute, YTO OH MOXET YBONUTLCHA € PaboTbl. A UMEHHO, ecnun
OH 3aHAT B HEKOTOPOM nepuoge t, TO B KOHLIe 3TOro nepuoaa, nocne rnosny-
YeHus 3apnnatbl, OH MOXET aHOHCMPOBATb CBOE YBOMbHEHWE B CreayoLem
nepvoge. Toraa B nepuog t + 1 oH HabntogaeT HOBOe NpeAnoXeHe, pellaeT
MPUHSATb €r0 UMW HET, N eCr OH ero He NPUMHMMAaET, TO nony4YaeT nocobue
no 6espaboTuue.
3anuwuTe 3agady B pekypcuBHOMY Buae. ByabTe BHMMaTenbHbl Npy onpe-
neneHun pyHkumm bennmada. Hangute ontumanbHyto ctpatervio pabode-
ro.

(c) MNpepnonoxuTte Tenepb, YTO YBOSIbHEHWE NPOUCXOAUT UHaYe. Ecnn pabouni
3aHAT, TO B Havyase nepuoda t oH HabniogaeT Tekylee NpeanoXKeHue ¢ 3ap-
MIaTon Wy U MOXET MOKUHYTb CBOK paboTy M cpasy >Ke NPUHATL 3TO HOBOE
npegnoxeHue.

BeinvwunTe 3agadvy B pekypcrBHoM Buae. ByabTe BHMMaTENbHbI Npy onpe-
neneHun pyHkummn bennmaHa. @opmasibHO BbIBEAMTE ONTUMAnbHYK CTpa-
Ternto pabouyero.

2. Kak 06bl4HO, He3aHATBIN pabouni nweT paboTy, C KOTOPOM OH HE MOXET YBO-
NUTBLCA, €CIV MPUHAN NPEANnoXKeHNEe, N C KOTOPOWM OH HE MOXET ObiTb YBOSEH.
CywectByeT KomneHcaumsa no 6espabotuue ¢ € [0, 1). Pabounin makcummsmpy-
€T AMCKOHTUPOBaHHY CymMMy Aoxogos. [lpegnonoxute, 4To B 3TOT pa3 CTo-
XacTUyeckne npeanoXKeHns MoryT ObiTb NpeacTaBneHbl cregyowmM NpoLeccoM:
wy = awy—¢ + (1 — a)k, roe E; pacnpegeneHsl paBHomepHo Ha [0, 1] n aBnga-
IOTCA HEe3aBUCUMbIMW OOWHAKOBO pacnpefefieHHbIMU OTHOCUTENbHO BpeMeHu, n
ae (0,1)

(a) 3anunwuTe 3apgadvy B pekypcvBHOM Buae (ypaBHenune bennmaxa). byabte
BHMMATESNbHbI K AeTansam B onpedeneHnn yHkuum bennmaHa — OByCMbIC-
NEHHOCTb 1 onylleHnsa ByayT wTpadgoBaTbCs.

(b) AsnsieTca nu Bawa yHKUMA bennmaHa HENOABMXHOW TOYKOW HEKOTOPO-
ro CTarMBalooLlero oTobpaxeHusi Ha MOSIHOM METPUYECKOM MPOCTPaHCTBE?
MNpeabsaBuTe OTBET C AOKA3ATENbLCTBOM.
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(c) Asnsetca nu dyHKumna bennmana HenpepbiBHOW? BospacTatowen? MoxeTte
N1 Bbl CKa3aTb YTO-HMOYAb O €€ HaknoHe? (MpeabsiBuTE OTBETHI C QOKa3a-
TenbcTBamm.)

(d) domkHa nu onTumanbHas cTpaTterMs MMeTb noporosein Bua? Ecnu aa, oo-
Kaxknte. Ecnu HeT, npeabaBute Npumepbl 3Ha4YEHUii napameTpoB, U Noka-
XUTE YTO onTUManbHas cTpaTterns He MOXeT UMEeTb NOPOroBoro BuAa.

3. be3paboTHbI areHT uweT paboTy. BHe 3aBUCMMOCTM OT TOrO 3@HSAT OH UMK HET
NPeanoXXeHns 3apnnaTt Ha pbliHKe crnefyT MapKoBCKOMY npoLeccy X;, KOTOpPbIN
ynpasnseTcd MapKkoBCKOW LiENb0 C MaTpuuen Nepexoaos:

0
1/2 172 0
p=0 0o 1 00O
0 1/3 2/3

YucrneHHble 3HaYeHns 3apnnat 3aaatotca BektopoM W = (2 4 6)T. Ecnn areHT
He3aHAT 1 NpUHMMaeT Tekyllee NpeanoXKeHue, TO OH Mony4yaeT 3apnnarty 4O Tex
Mop, NoKa ero 3aHATOCTb He MpekpaTuTca. AreHT He MOXEeT CaMOCTOATESIbHO YBO-
nnTbCs, oaHako, pabotogatens MOXeET YBOMUTb €0 C BEPOATHOCTbIO, KOTOpas
TaKXXe 3aBUCUT OT TEKYLLEro COCTOSHUS X; U 3alaHa BEKTOPOM

mT=(1/5 3/4 1/4)".

YBOMbHEHNE NMPOUCXOAMT B KOHLLE Nepuoaa, nocne Toro Kak areHT 3abpan nony-

YeHHyto 3apnnaty. AreHT makcumnsmpyet E[ zo Btyi], roe yx — aoxon (paBHbIN
W, eCNv areHT 3aHAT Ha paboTe C 3apnnaTol W, USK C, ECIIM OH He 3aHAT B Nepuog,
t). KoacbdumumeHT gnckoHtTuposaHua B = 1/2 n KomneHcaumsa no 6espaboTtuue
c=1.

(a) 3anuMwuTe 3agayy B pekypcuMBHOM Buae (ypaBHeHue bennmana). bygbte
BHMMATENbHbl K AeTansMm B onpeaeneHun yHkumm bennmaHa — oBycmbic-
NEHHOCTb W onyLUeHus ByayT wTpadoBaTbCS.

(b) HanaguTe onTMManbHy CTpaTeruMio areHTa U oXugaembii AUCKOHTUPOBAH-
HbIW NPUBELEHHbI MOTOK €ro OOXOA40B Kak (PyHKUMM OT coctosHun Map-
KOBCKOro npotuecca.
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MaTtemaTuyeckass ctaTucTuka

3agaHua ona NpoMeXyToO4YHOW aTtTecTtauuun

O6wmn Bec: 100 6annos..

1. (10 6annos) OaHa BbibOpKa Xy, ..., X, W3 3KCMOHEHUMANBLHOrO pacnpeaeneHuns co
cpeaHum 6.

(a) Hangute M L oueHky onga 6. Asngetcs nu oHa HECMeLEeHHON?

(b) Hangute M L oueHky ons @mL ANS napameTpa @ = 62. Haiigute E[('pf,\,. Ll
ABnseTca Ny oueHka HeECMELLEHHON?

(c) MpeanoXuTe HECMELLIEHHYIO OLIEHKY NS napamertpa ¢ = 6.

(d) Hangute acumnToTMYeckoe pacnpeaeneHve Oy

2. (10 6annos) Onpocsbl nokasanu, 4To B TBepu 29 na 100 onpoweHHbIXx ogobpstoT
AencTBma MecTHon Bnactu, a B Mockee — 77 n3 200.

(a) MoctponTe 90% poBepuTEnbHbIA MHTEpPBAs NS PasHOCTU P, — P, AONen
HaceneHus ogobpsaoLWMX AeNCTBUS MECTHOW Bnactu B TBepu n Mockse.

(b) Ha yposHe 3Haunmoctn 10% TecTupyinTe runoTesy p; = P, NPOTUB ansTep-
HaTUBbI P, = P».

3. (15 6annos) OaHa Bbibopka Xy, ..., X, M3 pacnpegenenus N (u, 1).

(a) (8 6annos) Hangute anoctepuopHoe pacnpegeneHue napameTpa U, cumtas,
4YTO anpuopHas NNOTHOCTb pacnpegeneHus napametpa N (0, 1).

(b) (7 6annos) Hangnte GamecoBCKyd TOYMEYHYIO OLIEHKY [ Kak meguaHy ano-
CTEepUOpHOro pacnpedenendnss u 95%-bii JOBEpPUTENbHBI OaNecoBCKUN WH-
TepBan gnga napametpa p. [locyntanmte Ux YACMEHHO, ecnn = 2,X; =
0, X, = 1.5.

4. (15 6annos) Ans npoBepku OONrOBEYHOCTU CryObl BaTapei LMMPOBLIX kKaMep
Ob1n npoBedeH akcnepumeHT. Ero uenb onpegennTb, €CTb NM pas3fnvyme B CPOKe
CnyX0bl Mexay YeTbipeMs bpeHaamm HGaTtapew, NCNONb3ys CeMb Pa3fUYHbIX Ka-
mep. Kaxxgas 6atapes Obina ucnonb3oBaHa C Kaxgon Kamepon oguH pas. Cpea-
Hee Bpems bpeHpa A — 43.86 yaca, bpeHga B — 41.28 vaca, bpenga C — 40.86
yaca, bpeHga D — 40 yacos. [anee npeacrtasneHa ANOVA Tabnuua ¢ HEKOTOPbI-
MM NPONyLEHHbIMW 3fIeMEHTaMM:
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MaTtemaTnyeckaa craTuctTumka

5.

7.

Source  Sum of Squares df Meansquare F-stat
Batteries

Cameras 26

Error

Total 343

(@) (7 6annog) 3anonHuTte Tabnuuy, UCNonb3ysa MHMOPMALMIO BbILLE.

(b) (3 6anna) EcTb N 3Ha4yMmast pasHuLa Mexay CpoKoM cryxbbl GaTapen
pasHbix 6peHgoB?

(c) (5 6annos) Moctponte 90%-HbIN AOBEPUTENBHBIN MHTEPBAN ANSA pasHUUbI
mexay bpeHgamm A n D. EcTb nu 3Haummas pasHuua?

(10 6annos) Cny4yaiHo BblibpaHHbIM 200 CTyaeHTaM pasHbiX creumnanunsaumin 6oin
3agaH Bonpoc: “Cuutaete nu Bbl cnucbiBaHWe Ha ak3aMeHe abCconoTHO Hedony-
CTuMbIM?” PesynbTaTbl onpoca npeactaBfieHbl B Tabnuue:

OOH | MUSD | lNcmxonorusa | MapkeTuHr
na 20 40 20 20
HeT | 20 20 30 30

TeCTMpy|7|Te Ha 5%-HOM YPOBHE 3HA4YMMOCTU TUNOTE3Y O TOM, UTO OTHOLWIEHNE K

CMUCLIBAHMIO HE 3aBUCUT OT cneunanusauun. NMpoKoMMeHTUPYATE MOMyYeHHbI
pesynbTar.

. (20 6annos) MNMyctb X, ..., X, —BbIOOPKA 3HAYEHUN CYYaNHOW BENUYMHBI X ~

Poisson(A). Paccmotpum ctatmetukn T = s? = = L (X — X)2 n U = X,
KOTOpble 06e ABMSAOTCH HECMELLEHHbIMI OLeHKaMu A.

(a) MokaxwuTte, yto U 9BnseTcs NOMHOW M AOCTaTOMHOW ONS A.

(b) Ucnonbaysa (a) nokaxwuTe, 4to V (s?) >V (X).

(c) BblumncnuTe oueHKy CHU3Y ANd AMCNepCUn HECMELLEHHOW oLeHKM A no Hepa-
BeHcTBY PaoKpawmepa.

(d) Vicnonbays (c) nokaxuTe, uto V (s2) = V (X).

(10 6annos) Bocemb ctyaeHToB PIOLU 6binm oTobpaHbl cryyanHbeiM obpa3om ans
TECTUPOBAHMSA TMNOTE3bl O TOM, YTO Punocodua yKpennseT He TONbKO YMCTBEH-
Hbl€, HO M (mM3ndeckne cnocobHOCTU. Pe3ynbTaThl CTyAEeHTOB B 6ere Ha AUCTaHUUm

100 m (B cekyHpax) Oblnu 3anucaHbl 4O- U NOCNE- UHTEHCUBHOTO 7-AHEBHOTO Kyp-
ca no dunocodguu.

(@) (7 6annos) Tectupyinte runotesdy Ha 10%-HOM ypoOBHE 3HAYMMOCTW.

(b) (3 6anna) CchopmynupyiTe npeanonoXeHusl, KOTopble Bbl caenanm.
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Ho 13.2 145 17.0 165 143 18.7 121 14.7
Mocne 13.1 142 15.0 16.0 14.2 19.0 12.1 145

8. (10 6annos) KoHUEHTPaUMIO XMMUYECKOrO areHTa B XKMAKOCTU MOXET BblTb n3me-
peHa C MOMOLLbI HOBOro M3MepuTenbHoro npubopa. Ytobbl HANTU N3MepUTesb-
HYIO MOrpeLlHOCTb, ObINO NOArOTOBNEHHO CeMb 00pa3sLoB KUOAKOCTU C M3BECTHON
KOHLEHTpaLMEN, UCMONb30BaH M3MepUTENbHbIN NPpMbOop N NocYUTaHbI OLUNOKK:

0.4, -1.1, -0.6, 1.5. N3BecTHO, 4TO cpefHas owmnbka E[X,] ﬁaBHa Hynto. OgHako,
TOYHOCTb Y6bIBAET C KONMYECTBOM ucnbitaHuin Var(X,) =k - 0%, k = .

(a) (4 6anna) Ouexute G2,
(b) (4 6anna) Moctponte 90%-HbIn 4OBEPUTENBHLIV UHTEPBAN ANs .
(c) (2 6anna) OnuwuTe BCe UCNONbL3OBaHHbLIE Bamy NPEANOCHISIKN.
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. [lycTb cnyyamnHbl BEKTOp X,

SAO0AHUNA ONA TEKYLLWEINO KOHTPOIJIA
NomawHee 3agaHue 1.

Xl,n

X MMeeT aCMMNToOTU4YECKM HOpPpMalibHOE
2,n

pacnpgeneHue:

/o
no§ - k-2 NOE), p= 5, =1 3.

(a) HamTtn acumnTtoTMyeCKoe pacnpeaesieHne cnyvyamHon BeWYuHbl Z, = X2:|.,n+
X2,
(b) OueHuTb BEPOSTHOCTb TOFO, YTO Z1gg = 5.1.

. NycTb cnyvyarHas BenuumHa X pacnpegeneHa pasHomepHo U [0, 6]. Mmes cny-

YanHyto BbIOOPKY pasmepa n, Xq, ..., X,
(a) Hantu Takoe c, 4TO OLEHKa @l = ¢ - 2X Haubonee ahpekTBHA (MMEET Hawn-
MeHbLUyo MSE).

(b) HaiiTui Takoe ¢, 4To oueHka @, = c-max{Xy, ..., X, } Haubonee adpheKkTnBHa
(umeeT HaumeHbluyto MSE).

(c) Kakas u3 gByx oueHok (a) n (b) Hanbonee acpbcbekTnBHa?

. NycTb cnyyanHas BenuuuHa X pacnpegeneHa pasHomepHo U [0, 6]. Umes cny-

YanHyto BbIOOPKY pasmepa n, Xq, ..., X,

(a) HanTtu HecmelLeHHY0 OLEHKY NapameTpa 6 ua knacca & =cmin{Xy,..., X}
(MnK, 4TO PaBHOCUIIBLHO, ®=c. X@)-
(b) Haitoute M SE ().

(c) Asngetca nu & COCTOATENbHON OLIEHKOI?

[iBa cTymeHTa namepunu cogepxkaHune yrnepoga B osepe Mocksbl. Vcnonb3ys
OOWH N TOT K& MHCTPYMEHT, OHM BMecTe nposenm 10 usmepeHuwii. Tak Kak MM
HY>KHO CAaTb CaMOCTOATESIbHblE AOMALUHNE pPaboTbl, NEPBLIN CTYAEHT UCNOSb30-
Ban nepsble 8 HAONIOAEHWUN X1, ..., Xg, YTODObI NOCUNTaTL CpeaHee MO BbIOOPKE X U
Aavcnepcuo 5)2(; BTOPOW CTYOEHT MCMONb3oBarn nocnegHve 6 HabnaeHun Xs, ..., Xio,
4YTOOLI NOCUNTaTL CpeaHee No BbIGOPKe Y U AMCNEPCUIO 52y Cuuntas, yto Habno-
AeHvs pacnpeaeneHsl pasHomepHo N(y, 0%), 1 3Has X = 80, y = 70, s2 =
10, sf, = 8, HanamTe Hanbonee aPPEKTUBHYD HECMELLEHHYIO OLIEHKY U U3 Ce-
menctea ax + (Y.

. [lycTb cnyyanHas BenuunHa X uMeeT pacnpegeneHne bepHynnm

1,P =86,
X =
oP=1-¢6;
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X1, ..., Xp — CRyYaiiHaa Bblbopka pa3mepa n.

0
o Dx_,le—%,
OueHka =
Colpol
2’ n

(a) Hantun E(@), V(@), M SE(@). SensieTcs v @ HecMeLLeHHO

oueHkon? (b) Asnsetca nu & cocTosTenbHoI OLEHKON?
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[omalwlHee 3apaHue 2.

1. MycTb Xy, ..., Xg —BbibOpKka pa3mepa 8 13 HopmasnsHoro pacnpegeneus N (Ux, 0%),
x =30, sx = 5.1ycTb Yy, ..., Y3—He3aBucrumas Bbibopka pasmepa 3 U3 Hopmarb-

3
Horo pacnpegenenust N (uy ,02), uy =0, n _1Yi2 = 84.

i=
(a) Ha 10% ypoBHe 3Ha4MMOCTK NPOTECTUPYWTE HYMEBYIO rMMOTE3Y O TOM, YTO
AMCrepcus reHepanbHbIX COBOKYMHOCTEW pacnpefeneHun paBHbl.
(b) Haiigute 90% poBepuUTenbHbINA MHTEPBAN AUCTIEPCUU T3

y 2X
2. lMycTb cnyyanHasa BenuumMHa X MMeET NfoTHOCTb pacnpegenenuns F(x) = m +c,
npn 0 <x < 6, n 0 B ntobom gpyrom crny4vae.

(a) 3Has BbIObOpKy {X;} = {1,1.1,2.9,2,2.5} pasmepa 5, HanauTe OLEHKY Me-
Togom MomeHToB (MM) napametpa 6.

(b) 3Has BbIOOPKY {X;} = {1,1.1,2.9,2,2.5} pasmepa 5, HaanTe OLEHKY Me-
Togom npasgonogobusa (ML) napametpa 6.

3. lMycTb p — ponsa reHepanbHOW COBOKYMHOCTWU. [1yCTb Bbl TeCTUpyeTe HyneByto
rmnoTesy p = pp = 0.6 NpoTMB ansTepHaTnBHON runoTesbl p < 0.6.

(a) MocTtpowTte TecT Ha ypoBHe 3Haunmoctn a = 0.05.

(b) MycTb ecTb BoIGOpKa pasmepa 100 n @@= 0.51. Kakoe Bawe npeanonoxexHve?
KakoBa BenuunHa p-value gnsa tecra?

(c) Hangute pyHKUMIO MOLLHOCTM TECTa U NPOUNIIIOCTPUPYNTE €ee.
(d) Hamgute BeposiTHOCTL OLWIMBKM BTOporo poga ecnv p = 0.45.

4. MaTb MalWWH (KaXkgasi co CBOMMU XapaKTEPUCTMKaMM) UCMONb30BanNuCh ANs OLeH-
KA BIUSIHAS OYUCTUTENS TONNMBA (OOMNONHEHWE ANS yBenuyeHus paboTbl) Ha
npober aBToMo6uns. PaccTosiHMe Ha ranfioH TonsvBa C UCnonb3oBaHeM U 6e3
MCMONb30BaHWUS OYUCTUTENS NpeacTaBneHbl B Tabnuue:

with 18.1 10.0| 7.8 | 22.4| 25.8
without | 17.2| 9.4 | 8.3 | 20.1| 27.0

(a) Asnsetca nu ouncTutens acpdekTmBHbIM? (YBenuumBaeTcsa nu npober ¢ uc-
Monb30BaHNEM OYUCTUTENNA?)

(b) Kakue npegnono>keHus Bam noHagobunuce B nyHkTe (a)?

5. B rasete Hanucanu, 4YTO coumanbHbIM ONpoc nokasan, yto 45% =+ 1.5% n3bupa-
Tenen cobupatoTcs nporosiocoBatb 3a KaHaupaTta P.

(a) KakoB pasmep BbIOOPKM, ecnv NPUHATL 95% foBepuTENbHLIN HTEpBan?
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(b) Wcnonb3ya nony4eHHy MHGOPMaLMIO, HARAUTE UHTEPBArbHYO OLIEHKY Be-
POSITHOCTW TOro, YTO B BblGOpKe CrnyvanHbix M3bupatenen pasmepa 100, 50
nnu bonbLue NPOronocyT 3a KaHauaata P.
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MaTtemaTnyeckaa craTuctTumka

HdomalwHee 3aaaHue 3.

MycTb X uMMeeT ramma pacnpefeneHune ¢ napametpamm a =4, [ =6=>0.

{f(x) = WG)B“XG_ 'e=*B x>0 uHomb B MOGOM Apyrom cryyae. }

(a) Hantn nadpopmaumio duwepa 1(6).

(b) Asnsietcsa nu ML oueHka qu)q)eKTMBHon OLleHKON napametpa 6?
(c) HanTtum acumnToTnyeckon pacnpegeneHume _n(Q— 0).

. Hantu HwxHiowo rpaHuuy Pao-Kpamepa 1 acMMnToTUYECKY AUCNEPCUI0 OLIEHKU

MaKkC1MalibHOro I'IpaB,D,OI'IOD,O6VIFI &, eClin eCTb cnyqaﬁHaﬂ BbI60pKa N3 Kaxxgoro
n3 pacnpep,eneHMVl, nMernLmnx cnegywume nnoTHOCTU BEPOATHOCTU!

(@) F(x,0)=0"2xe >, 0<x<o, 0<f<oo,

(b) f(x,0) =6"1x1-9® O<x<1, 0<f<oo,

. MycTb X4, ..., X, cnyyanHas Bblibopka U3 HopmanbHoro pacnpeaenexus N (u, 6)
n

1
{EX = u, Var(X) = 6 > 0}, rae u n3sectHa. MNyctb s2 = e

1 i_1(xi — X)?

ovcnepcus BbIGopku. M3BecTHo, uTo E(s?) = 6.

(a) KakoBa addeknBHOCTb S2?
(b) Hantm ML oueHky .

y . v _
(c) HanTtu acumntoTnyeckon pacnpegeneHue n(@— 0).

MycTb X4, ..., X, BblGOpKa U3 HopmanbHoro pacnpegenenus N (u, 02).

n ~
(a) Hantute Takyto KOHCTaHTY C, YTO€ = C | Xi| 6ynet HecMeleHHON OLIeH-
i=1
KOW napametpa O.

(b) OnpepenuTte ah(PEKTUBHOCTL ITOM OLIEHKN.

. Nyctb (Xi, Yi), i =1,..,n cnyyaiiHas BbiGOpKa U3 ABYMEPHOTO HOPMarnbHOIO

pacnpegenenus, roe EX = py, EY = u,, V(X) = V(Y) = ¢ Corr(X,Y) =
o = 1/2, roe ui, Mo, 0% > 0 — Heu3BeCTHble BeLleCTBeHHble yucna. Hangute
LR TecT Ansa nposepku runotesbl Hy : Uy = pp, = 0, 02 HeusBecTHa, NpoTuB
NoBbIX anbTepHaTMBHLIX rMMNoTe3. PYHKUMEN KAKOW CTAaTUCTUKU C U3BECTHLIM
pacnpeaeneHnem sBnsieTcs oTHoweHue npasaonogobus A?
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[NomalwHee 3apaHue 4.

1. VimeeTca BbiGopka X;, i = 1, ..., 80 HabnogeHnn 3a KONMMYECTBOM 3BOHKOB Ha
pecenwH 3a 10 muH. M3BecTHO, YTO B 20 HabnoaeHnax 6bino O 3BOHKOB, B 27
HabnogeHusx — 1 3BOHOK, B 17 HabntogeHusx — 2 3BoHka. Kpome Toro, n3BecTHo,
YTO cpegHee X = 1.7125

(a) Ha 5%-HoM ypoBHE 3HaYMMOCTU TECTUPYWUTE TMNOTE3Y, YTO KOIMYECTBO 3BOH-
koB 3a 10 MuH. cnepyet [lyaccoHOBCKOMY pacnpefeneHnto co cpegHum 1.1.

(b) Ha 5%-HoM ypoBHE 3HaYMMOCTN TECTUPYNTE MNOTE3Y, YTO KONIMYECTBO 3BOH-
koB 3a 10 MuH. cnenyet yaccoHOBCKOMY pacnpefeneHuio.

2. Myctb Yy, .., Y, — CriyyanHas Bblbopka M3 reHepanbHON COBOKYMHOCTM, UMEIoLLEei
pacnpegeneHue lMyaccoHa co cpegHum A;. IMNycTtb X4, .., X, — cnyyaiiHas Bblbopka
N3 reHepanbHOM COBOKYMHOCTU, MMetoLen pacnpeneneHue lyaccoHa co cpegHum
A>. BbiBegnTe Hambonee MOLHbIN TECT Ansa npoBepkn Hg : Ay = A, = 2 npoTtuB
Hy :Al = 1/2,A2 =3

3. KonnyecTBo 3BOHKOB Ha peceniH TFOCTUHULbLI 3a 1 4ac NOAYMHSAETCA 3aKOHY
MNyaccoHa. O6o3HauMMm A; M A, — 3Ha4YeHUs napameTpa ITOro pacnpenenexHus
Anst paboumx gHen n Onsa BbIXoAHbIX. [MpoBegeHo 100 HabntogeHun B pabouyne
AHn 1 100 HabnogeHun B BbixoaHble. [lonyyeHbl cpegHue 3Ha4YeHus KonnyecTea
3BOHKOB B 4Yac — 20 1 22 coOTBETCTBEHHO. Micnonb3ynTe TecT OTHOLIEHWUs npaB-
ponogobusa ons TectupoBaHus rmnotesbl Hy @ A1 = A, NpoTUB anbTepHaTUBLI
H;, : A, = A,Ha ypoBHe 3Haunmoctn a = 0.05

4. Ha aBTocepBuc obpallatoTcs Ansi yCTpaHeHUst MonoMOK BragesnbLbl ABYX TUMOB
aBToMaluH. Mo cTaTUCTUKe 3a rod, KONMMYECTBO HeUCnpaBHOCTEN Kaxaow kaTe-
ropun Anst AByX TMMNOB MaLUWH NpeacTaBneHa B Tabnuue:

apuratesib noaBecCka TOpMO3a pyneBoe ynpaBlieHUE 3J1EKTPUKa

Type A 24 41 17 12 70
Type B 20 56 9 11 40

(a) TecTupyiTe Ha 5%-HOM ypOBHE 3HAYUMOCTU TUMOTE3Y O TOM, YTO HET CyLle-
CTBEHHOrO pasnuuns mexay TMnaMy MallvH Mo YacToTe MONMOMOK pasnuny-
HbIX TUMOB.

(b) B HagexHOCTU Kakown CUCTEMbl U KaK NposiBNsSeTcs Haubonbluee pasnuyve
Mexay AByMsi Tunamu asTomobunen?

5. ®ann data-4.5.xIsx cogepxuT 50 HabnogeHun cnydYanHon BenuunHel X . Tectn-
pynTte Ha 5%-HOM YpOBHE 3HaYUMMOCTU rMnoTesy o Tom, yto X ~ N(0,1), uc-
nonb3ys:

(a) Kputepun cornacus x> (Mupcona). Hainaute p-3sHadeHue.

(b) Tect Konimoroposa-CmupHoBa.
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HdomalwHee 3aaaHue 5.

1. CnyyarHas BenuuuHa X MMeeT NOTHOCTb pacnpegenenuns f(x) = % npm 0 <
X < 6 n 0 BHe aToro uHTepsana. AnpuopHas uHgopmauus: 06 € [0.5, 4.5]. daHa

Bblbopka pasmepan = 2, {X;} = {1,2}. HaiiTu bailecoBckyto oLeHKy napameTpa
6, COOTBETCTBYIOLLYIO KBaApaTUYHON (OYHKLMWU NOTEPb.

2. MNpegnonoxum, Mbl NPOBESIM CEPUI0 HE3ABUCUMBbIX UCMbITaHWI MO cxeme BepHyn-
nn 1 3anucanu X , HoMep nepeoro “ycrnexa” B ucnbiTaHuax. CryyanHas Benmum-
Ha X WMeeT reomeTpuyeckoe pacnpegeneHne ¢ BeposaTHOCTbIO “ycnexa” p. beta-
pacnpefenexne — ConpskEHHOE anpuopHOe pacnpeneneHve ans p.

(a) Ecnun B kauecTBe anpuvOpHOro pacnpegeneHss Mol Bolbepem GeTa-pacnpe-
OeneHve c napameTpaMu a 1 B, Kakoe anocTepuopHoe pacnpefeneHne umeeT

pIx?
(b) Hamnaute banecosckvne oueHku pelleHns (Bayes estimators) ana p um 6 =
p( = p).

3. [laHa BbibopKka X, ..., X, u3 pacnpeagenenusa N (u, 1).

(a) Hangute anoctepuopHoe pacnpefeneHune napaMmetpa U, cyuTasl, Yto anpu-
OpHasi NNOTHOCTb pacnpeaenenus napametpa N (0, 1).

(b) Hangute 6anecoBCKkytd TOYEYHYHO OLIEHKY [ Kak MeauaHy anocTepuopHOro
pacnpegenenus n 95%-Holn 4OBEPUTENbHbIN GaleCoBCKU MHTEpBaN ANs

napametpa p. lNocuntante eeuncneHHo, ecnmn =2,x; = —0.5,x, = 1.0.

4. PaccmoTpum GaitecoBckyto Mogenb XilA ~ Poisson(A),i = 1,..n; anpuopHoe

pacnpegenenue p(A) o< A~1/2,

(a) MNokaxute, 4TO nocrtepnopHasa ninoTHOCTb BEPOATHOCTU 2nA ecTb NSIOTHOCTb

BEPOATHOCTW pacnipedenerns x2(2y + 1), raey = " a1

MycTb umeetcs Bblbopka {Xi} = {6,10,12,4},n =4
(b) Wcnonb3ynTe NOCTEPUOPHYHO MAOTHOCTb BEPOSTHOCTM M3 YacTu (@), YTOObI
nonyuntb (1 — a) - 100% = 95% 6GanecoBCKUN [OBEpUTENbHLIA MHTEpBan

(credible interval) ons A.
(c) Ncnonb3ynte NOCTEPUMOPHYO MIOTHOCTb BEPOSTHOCTM M3 YacTu (), YTOObI

onpegenutb GariecoBckun TecT ans runoteaHy : A < 8 npotmeH; : A > 8.

5. Anga Tpex TunoB asTomobuneit 6uino nsmepeHo notpebnexHne tonnmea Ha 100 K.
PesynbTathl NpuvBeAeHbl B Crikayowen tabnuvue:

Type of car 1 2 3
Observations | 10 8 12
Mean 6.84| 7.55| 7.96
Std.deviation | 0.55| 0.50| 0.45
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(a) TecTupyiTe Ha 5%-HOM ypOBHE 3HAYMMOCTU runoTesy Hy @ uy = Uy = .

(b) Hangute 95% poBepuTenbHbIN MHTEpBan Ans U, (MCNoMb3ynTe 8CHo OCTYN-
HYI0 MHAOPMaLIO).

(c) Chopmynupyite Npeanocbifikn, UCNonb3oBaHHbIE BaMu B YacTax (a) u (b).
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JdomalwiHee 3aaaHue 6.

1. [aHa cnyvaitHas BbIGOpKa X1, ..., X, W3 MOKa3aTenNbLHOro pacnpeaeneHns co cme-
e X ecrmx > 0

weHneM. NnoTHOCTb aToro pacnpegenenus umeet sug;: (x, 6) = 0. ecnm X < 6

(a) HokaxuTe, 4TO CTAaTUCTUKA X1y = MINXq, ..., X, ABMAETCA [OCTATOYHOW CTa-
TUCTUKOWM Onsi napameTpa 6.

(b) HokaxuTe, 4TO X(1) ABNAETCA MOMHON CTAaTUCTUKON ANA 6.

(c) DokaxuTe, 4TO ecnn z = 6, TO yCrnoBHasA PYHKLUMS pacnpeseneHns Benmym-
0 ecmx <z

Hbl X1 NPW YCNOBUN X(1) = Z paBHa Fy, |x,,=z(X) = 1 — n-1z-x
n

ecnmx = z

(d) PaccMoTpuTe crieqyloLlylo OLEHKy napametpa 6 1 0 L 1. Rokaxu-

Te, YTO OHa HecMeLleHHas. Bocnonb3oBaBLLNCL pe3ynbTaToM npeablayLiero
NyHKTa, NOCTPOWTE ee ynyyweHne no Pao—-bnakyanny, gokaxute, 4yTo no-

nyyeHHas oueHka asnsetca UMVUE gns 6.
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MukpoaKkoHOMeTpuKa

3AO0AHNA ONA NPOMEXYTOYHOWU ATTECTALUU

JK3amMeH

1. MHocmpaHHbIE UHCMUMYUUOHAasbHbIE UHBECMOPbLI U UHHOBAUUOHHas Oesmersib-
HoCcmb ¢bupM. DTU BOMPOCHI OTHOCATCS K ctaTtke Luong et al. [2017]. [56 + 4
6oHyCHbIX Gannal

(@) OcHosbl: [6]

I. UTo ABnsieTcs OCHOBHbLIM NpPegMETOM uccrenoBaHusi B pabote? BaxkeH
1N OH/MHTEPECEH K NoYemy?
ii. Kaknmn sBnsoTCca OCHOBHbIE BbIBOALI B paboTe?
lii. Kakon TMn OaHHbIX UCMONb3yeTcs B CTaTbe (MPOCTPaHCTBEHHbIE AaH-
Hble, BPEMEHHbIE pPsiabl, NAaHErNbHbIE AaHHbIE, MOBTOPHbLIE NPOCTPAHCTBEH-
Hble JaHHble U T. 4.)?

(b) Bonpocbl Ha noHMMaHue ctpaterin "pasHocTb pasHocTen"(Tabnuua 3): [10]

I. Barmnganute Ha koacppuumeHT 0.099** n3 Mmogenu "pasHoCTb pasHOCTen yKa-
3aHHbIM B Tabnuue 3 Manenu B. 3anuwunTe cneundukaumio perpeccum,
KOTOPYO Bbl MO 6bl NPOrHaTh, YTOOLI NONYYNTE ATY KOHKPETHYIO
OLIEHKY.

ii. Kak MOXHO nHTepnpeTupoBaTb 3Ty OLEHKY?

iii. B yem npuymHa BKMNOYEHNSA KOHTPOSbHbLIX NEPEMEHHbIX B Tabnuvuy 3
MNanenn C?

iv. oyemy B AaHHble cneyngukaumm He BKkoYeHbl Treat n Post?

v. B 4yem 3aknioyaeTcs CMbICI UCMONb30BaHUA MOUCKA COOTBETCTBUI MO
npeapacnorio>KeHHOCTN nepes OLEeHMBaHWEM METOAOM "pas3HOCTb pas-
HocTen"?

(c) aeHTndmKaLumoHHble JONyLeHns cTpaTermn “'pasHocTb pasHocTen": [8]

I. KakoBO MOeHTUMUKALMOHHOE [OMyLlEeHNEe 3TOM CTpaTerMm oueHuBaHWSA
(MeToq pa3HOCTb pasHoCTen + nouck cootBeTcTBuA)? Kak aBTopbl nog-
TBEPXKAAIOT 3TO JonNyLUeHNe?

ii. [pegnonoxum, 4To CyLLecTBYeT pasHuua Mexay gupmamu, Bbinsayu-
BalOLWMMN OMBUOEHObI, U 3Ty pasHULy HEBO3MOXHO Habniwopatb. ITu
doMpMbl ONepupytoT B CTpaHax-yvyacTHULAxX OOroBopa, U B CTpaHax, He
nognucasLwwmx Jorosop (B nocnegHux ans ovpm B CpeHeM CyLLeCTBY-
€T MeHbLUE NHBECTULMOHHbIX BO3MOXHOCTEN), W 3TO HAMpsMyto BrvseT

1Hoang Luong, Fariborz Moshirian, Lily Nguyen, Xuan Tian, and Bohui Zhang. How do foreign
institutional investors enhance firm innovation? Journal of Financial and Quantitative Analysis, 52
(4):1449-1490, 2017
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MI/IKpOSKOHOMeTpVIKa

Ha WHHoBaLuu. CBedeT fiv 3TO Ha HET UCNOMb30BaHME OLEHKN METOOO0M
pa3HOCTb pa3HOCTEn?

[Mpegnonoxum, 4TO cywecTByeT Apyras rocygapCTBeHHas MOnmuTUKa,
coBnagawlasa srnocneacteum ¢ JGTRRA wn pacnpoctpaHsiowasca Ha
BCe MpMbl. DTy MOMUTUKY, OQHAKO, aBTOPbl He MOryT Habnwoaats. o-
BNUSET NN 3TOT PaKT Ha MHTepnpeTaunio pe3ynbTaTtoB?

Ha ocHoBaHuu kputepues npuemnemoctn JGTRRA, onucaHHbIX B pas-
pgene IV.A, kakon nnauebo Tect MOXXHO Obino Obl Mcnonb3oBaTb, YTOObI
UCKMOYMTb 3Ty Npobnemy?

(d) WHTepnpeTtauus ctpaternn "pasHocTb pazHocTen": [6]

Kakoe HesiBHOe [jonyLleHVe UCNOMb3YT aBTopbl (HO He yTBEPXKAEHME)
ONs UHTepnpeTaunM KoapduumeHTa pasHOCTN PasHOCTEN B OTHOLLEHMM
BIIUSHUS MHOCTPAHHON WHCTUTYLMOHANbHOW COBCTBEHHOCTU Ha MHHOBA-
umn?

Ecnu ato gonyLeHne coxpaHUTca, MOTYT N OHW ucnonb3oBatb JGTRRA
B OpYrown ctpaternn naeHtugukauumn? B kakon?

ABnsetca nu 31O gonylleHve npaegonogobHbIM? MoxeTe nu Bbl Npu-
AyMaTb NepeMeHHyto, KoTopas bbl caenana 9To AONyLWEeHNe HEAENCTBU-
TeNbHbLIM?

(e) Bonpockl Ha NoHUMaHWe cneuudgukaLmnii UHCTPYMEHTasbHBIX NepeMeHHbIX:

[10]
.

B 4yem cMmbicn MHCTPYMeHTanu3auum OONN y4acTUsi MHOCTPaHHOIO WH-
CTUTYLUMOHanbHOro nuua?

Kakon MHCTPYMEHT MCNonb3yoT aBTOPbI?

Kakoe naeHTMgmkaumMoHHoe AonyLeHne CTOUT 3a 3TON cTpaTernen oue-
HMBaHUA?

Mpegnonoxum, 4to pebanaHcuposka MSCI yBenuumBaeT obwmin npu-
TOK CpeacTB OT TEX MHBECTOPOB, KOTOPbLIE CrieaytoT 3a MHAEKCOM, a yBe-
NNYEeHNe MMEeIOLLMXCS CPeacTB B hMpMax yBENMYMBAET MHHOBALMKM Kak
TakoBble. CBedeT NN 3TO Ha HET MUCMOMb30BaHNe MHCTPYMEHTaNbHON ne-
peMeHHOon?

MNpeanonoXuMm, YTO MHOCTPaHHbIE MHCTUTYLMOHAMNbHbIE MHBECTOPbI Bbl-
OupatoT PUpMbl, KOTOpbIE C BOMbLUEN BEPOATHOCTLIO ByayT BHEAPSTH
MHHOBaUMW Ha OCHOBe HeHabnogaemblx PakTopoB (<MNO3WUTUBHLIA> OT-
6op). Ecnn nHCTpyMeHT sBnsieTca HagexXHbiM, a 3deKkT OT BO3aen-
CTBUSA SBMSETCA FOMOFEHHbIM, TO KakuMmn OyaoyT Benu4umHbl Koadhdu-
umeHToB OLS vs 2SLS? Cornacylotcs M 3HavyeHuss KoapdmumneHToB B
cTaTbe C TakKMM NO3MTUBHLIM OTBOpPOM?

(f) LATE-uHTEepnpeTaumnss UHCTPYMEHTAsbHbIX NepeMeHHbIX: [6]

MNpepoctaBbTe LATE-uHTEpnpeTaumio OUeHOK UHCTPYMEHTarNbHON ne-
PEMEHHOW C Y4ETOM MX OCOBEHHOCTEN, UCMOSMb3Yst NPOCTON AHITINNCKUIA
A3bIK.
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ii. CuMtaeTe nu Bbl, YTO 3Ta KOHKPETHas nogrpynna (COBMECTUMbIX) UHBE-
CTOpPOB, BEPOSATHO, OyAeT OCyLeCcTBNSATb MOHUTOPUHI, obecneymBaTtb U
BHEAPSATb HOBble TEXHOMOMMK, T.e. UCMOMb30BaTb BCE MEXaHW3Mbl aKTUB-
HOro ynpaBfeHus, KOTopble, KaK YTBEpPXAalT aBTOPbl, CTUMYNMPYHOT
MHHOBALMN?

iii. YTO BblI MOXKeTe ckasaTb O BEPOATHbIX MeXaHn3Max, NnpnBoaALlLnNX K Ta-
KUM pesyanaTaM?

(g) Heckonbko TexHWYeCcKnx BONpPocos: [6]

i. Ha ctp. 1458, naparpacd 2, aBTOpbl yTBEPXKAAIOT, YTO OHUN <BMH30PU3U-
PYIOT BCE NEPEMEHHbIE YPOBHSA rm Ha 1-m 1 99-m npoueHTUnsax>. O6b-
ACHUTE, YTO MMEHHO OHU JenatoT.

ii. Kakue craHpgapTHble OwMOKM Mcnonb3yTca B pabote (Hanpumep, B
Tabnuuax 2-4)? KakoBa Lenb UCMOMb30BaHUA TaKMX CTAHAAPTHbLIX OLUU-
6okK?

iii. Moyemy oTpacnesble (M CTPaHOBbIE) (PUKCUPOBAHHbIE 3GEKTHI HE BKITHO-
YyeHbl B cneundukaumm 4-6 B Tabnuue 4? MoryT nv oHU noTeHUmMasnbHO
N3MEHUTb pe3yrnbTaTtbl?

(h) OT6op HabnogeHwn: [4]
CornacHo Tabnuue 1, naHenb A, OKOMO TPeTU BCEX HabnaeHUn NPUXOAATCS
Ha ANOHWMIO 1 elle ogHa TpeTb HabnwgeHnn npuxoauTcs Ha TanBaHb U Ko-

pet. DT cTpaHbl B BbIDOpKe Takke 0bnagatoT OgHMMU M3 CaMbiX BbICOKNX
nokasaTenen no ypoBHIO MHHOBALMOHHON OEATENBHOCTU.

I. F1BNSeTCcs N BHELWHSS 3HAYMMOCTb pe3ynbTaToB npegMeTom 6ecrnokom-
cTtBa?

ii. £BRSeTca Nu BHYTPEHHSS 3HAYMMOCTb pe3ynbTaToB npegmeTom Gecno-
KkoncTea?

(i) TMNpencTaBbTe HEKOTOPbLIE KPUTUYECKME KOHCTPYKTUBHbIE 3aMeyaHus B OT-
HOLLEHUW CTaTbW, KOTOpble He 06CYXaanuchb Bbile UK He Bbinu 3aTPOHYTHI
B camon pabote. [40 4 6OHYCHbIX Bannos]

2. BakyuHayus. [18]

Bbl M3BECTHbI NPUKNagHOW MMUKPOIKOHOMETPUCT, NO3TOMY hbapmaueBTMYecKast
KOMMaHua npurnacuna Bac paspaboratb CUCTEMY U OLEHUTb 3 DEKTUBHOCTL CBO-
eyl HeflaBHO pa3paboTaHHON BaKUMHbI NPOTUB CMEPTOHOCHOrO Bupyca. [peanono-
XUM NS KOHKPETUKKU, YTO Bbl 3anHTEpPecoBaHbl APGEKT B n3MepeHun adbdpekta
YyacToTbl 3ab0NeBaemMoOCTM B TEYEHWE OMpedeneHHoro nepuoda Bpemexun. Komna-
HUSA y>Ke NpopeknamMmpoBana CBOK HOBYHO BaKLMHY HEKOTOPOE BpeEMS Hasapg v
cobpana faHHble O Tex NoasX, KoTopble ee nonpobosanu. Bbl Takke pacnonara-
eTe pPasNMyHbIMU AOMNOMHUTENbHBIMA [AAHHBIMW, B TOM YMCMle NINYHOCTHLIMK Xa-
pakTepucTMkamu (nNon, Bo3pacT, MPOLLNOe COCTOsHWE 300pOBbSA, PErMOH U T.4.),
HO He OrpaHu4MBasiCb TONbKO MMU. Bbl Takke pacnonaraeTte gaHHeiMKM 006 anunae-
MUOSOrMYECKON CUTyauun B perMoHax.
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(a) MoxeTe nn Bbl CpaBHUTL CPEAHWI Moka3aTenb 3aboneBaeMocTy cpeamn Tex,
KTO MPUHAN BaKUMHY, N Cpean Tex, KTO He NpuHUMan BakLuuMHY, 4Tobbl oue-
HUTb adbdpekT, npeacrasnsaoWwmn MHTepec? MNMovemy?

(b) Onuwwnte, Kakum 06pa3oM MOXHO WCNOMb30BaTb TEXHUKY COMOCTABIIEHUSA
OIS OLeHKM adpdpekTa, NpeacTaBnsAoLLEro NHTEpecC.

(c) Kakve ponylueHuns Bbl AOSMKHbI NPUHATbL, YTOOLI MMETb BO3MOXHOCTb OLe-
HUTb MHTEepecyrLWMn Bac 3PGEKT, UCNOMb3ys ONUCaHHbLIN Bbille MeTon?

(d) Bbl TOMHUTE, YTO <pPaHAOMU3NPOBAHHbIE 3KCMNEPUMEHTLI — 3TO 3010TON CTaH-
AapT> 1 yéeamnu KoMnaHuio NPOBECTU TakKoW 3KCMNepuMEHT, Bblbupas crny-
YanHbIM 06pa3oM, KTO M3 JOOPOBOMBLLEB NOMYYUT HACTOAWMIA Npenapar, a
KTO HeT. MoxkeTe nu Bbl CpaBHUTb CPEAHM NoKasaTenb 3aboneBaemocTu
3TUX ABYX rpynn, 4Tobbl OLEHNTb MHTEepecyrowmin Bac apdekt? MNovemy?

(e) YTo o3HayaeT NpoBecTU <OMbIT ABOMHBLIM CREMNbIM METOAOM> U B YEM LIENb
Takoro akcrnepumeHTa? OnuwunTe, Kak Bbl MOXKETe NPOBECTU AaHHLIN JKCre-
PUMEHT (OCOBGEHHO C TOYKM 3PEHUSI MaLMEHTA).

(f) Kak Bbl gymaete, 4TO SIBNSETCA OCHOBHbIM NPENsATCTBMEM AN peanun3aumu
TaKoro paH4OMU3NPOBAHHOIO OMbiTa ABOWMHbLIM CrenbiM METOAOM B pearnbHOM
KU3HN?

(g) YTO 0O3HauaeT, YTO 3KCNEPUMEHT AOSMKEeH 006nafgaTh BbICOKOW <CTaTUCTMYe-
CKOM MOLLHOCTbIO> Npun obHapyxeHun acddekta? Kakum o06pazom BO3MOXHO
ee yBenuunTL?

MNocne Toro, Kak Bbl Aokaszanu 3hEKTMBHOCTb BaKLUMHbI, NPaBUTENbCTBO €€ M-
LleH3MpoBarno, 1 Tenepb cnycta 10 neT MHOrve nioam Nony4mMnu BakumHy. Bam
npeanaraeTcs NOBTOPHO OLEHWUTb 3hEKT, MCNOonb3ys Ty >Ke camylo npoueaypy
(3onoTon cTaHgapT), OMUCAHHYK BbILLE.

(h) MoxeTe nu BbI Tenepb CpaBHUTL MokKasaTenu 3abonesaemMocTu, YTOOLI oue-
HUTb NpsiMon appekT oT BakumHbI? Movemy? {lTodcka3ska: nodymalime o
«KOJIIIEeKMUBHOM UMMYyHUMeme».}

(i) Kakoe ponylieHne KacaTenbHO KOHLEMUWMU NOTeHUManbHbIX MNOCNeacTBUiA
ObIN0 HApYLWEHO B CBA3W C 3TUMM HOBbIMY NapamMeTpamm?

. 2SLS vs ConocmasneHue. [6 + 4 6oHycHbIX 6annal

MpeononoxuMm, Bbl oueHUnn oTHoweHne mexay Y n W (1, BO3MOXHO, HEKOTO-
pbiMK KOoBapuatamu X ) cHayana ¢ nomoubio 2SLS, ncnonb3ysa MHCTPYMEHT Z, a
3aTeM UCMosb3yst METOA NPSIMOTO COBMELLIEHUS KoBapuaTos (kak B Angrist, 1998).
Okasanocb, 4T0 Brs s < v < 0. B Koae OTCyTCTBYHOT OLUNGKMN.

OnuwunTe BCe BO3MOXHbIE MPUYMHBI, NOYEMY Tak Morno npousonTtu. (Onucas Tpu
MPUYUHBI, Bbl MOXKETE MOMy4YMTb NOSHbIN 6ann 3a 3agaHue, onucas bonblue, Bbl
MO>KeTe NonyynTb 6oHycHble 6annbl).



139

MukpoakoHoMuKa 1

3agaHusa ona NpoMeXyToO4YHOW aTtTecTtauuun

O6bwmn Bec: 100 6annos.

1. (60 6annos) MNotpebutensckas Kop3nvHa opMUpyeTcs U3 TpeX pasnnyHblx Gnar.
DpeD,HO‘—ITeHlfIﬁ noTpebutens onucbIBalTCA OYHKUMEN MONE3HOCTU U(Xq, Xo, X3) =

X1 Xo + Xo * X3.

(@)

(b)
(©)

(d)

(e)

(10 6annos) BeiBegute hyHKumto MapluannoBckoro cnpoca X(p, w). Asns-
eTcsl N oHa ogHopogHon? Cobntogaetcs nu 3akoH Banbpaca? MoxHo nn
cumTaTh Bce TpW 6nara HopMmarnbHbIMU B KaXXOon TOuYKe?

(10 6annos) BuiBeante dyHKUMO cnpoca Xukca h(p, u). AesnseTtca nun oHa
OHOPOAHON?

(5 6annos) BoiBegnte byHKUMIO pacxogos e(p, u). ABngercs M oHa ogHO-
pogHon? BorHyTon (BbiNyKnow BBepx) no p?

(15 6annos) Hangnte matpuuy Cnyukoro koadduumMeHToB 3aMeLleHns. HAB-
nsieTca N OHa cUMMeTpuyHon? Hangute xoTa 6bl 04HO COBCTBEHHOE YMCIO
N COBCTBEHHbI BEKTOP MaTpULbI.

(10 6annos) locynapcTBO HamepeBaeTcs BbipyunTb T pybnen ¢ noMOLLbHO
BBEAEHMS aKumM3Horo cbopa tz (Takmm 06pasom, YTO LieHa Ha TOBap Xz Bbl-
pactaeT c pz 40 p3 + t3, M 3TOro AocTaTodHO Ana cbopa Heobxoaumoi cym-
Mbl). HaraMTe KOMMNEHCUPYIOLLYIO N 3KBMBANEHTHY Bapuaummn goxoga. lo-
KaXXuUTe, Kakas M3 Bapvaumin npuBoauT K BOMbLUMM NOTEPSM, Bbi3BaHHbLIMM
BBeJEHWEM Hanora.

(f) (10 6annos) ABnsieTca Ny BBEAEHME aKLM3a HA TOBap X1 Nyyllen anbTepHa-

™Bon? Mouemy?

2. (40 6annos) OyHKUNSA nonesgHocTu BepHynnu aonsa geHexxHon cymmbl X y AHOpes
onucbIBaeTCs Kak Ua(X) = = X (34ecb M fJanee Bce peneBaHTHble YPOBHU Griaro-
COCTOSIHUSI MOTYT MNPUHMMATb TOSMbKO HEOTpULATENbHbIE 3HAYEHNS).

(@)
(b)

(©)

(2 6anna) Kak AHOpen OTHOCUTCS K PUCKY?

(10 6annos) Paccuutante 6e3puckoBbIN 3KBUBANEHT noTtepeun L, KoTopas aa-
eT AHZpeto C u3HavanbHbIM ypoBHEM BnarococtosHusa 20 pybnei BbIUIpbILL,
pacnpegeHHbIn paBHOMepHO Ha [0, 1].

(6 6annos) aHbl aee notepen, P n Q. VX BbiMrpbiwn pacnpegeneHsl pas-
HOMEPHO Ha oTpeskax [a, b] u [c, d] cooTBecTBeHHO. NpKn KakmMx ycrnoBusax Ha
napameTpbl pacnpegeneHnin notepes P 6onee npeanoytutenbHa, Yem note-
pes Q, C TOYKM 3peHMst CTOXaCTUYECKOro 4OMUHMPOBaHWS NepBoro nopsigka?
C TOYKM 3peHns CTOXacTMYECKOro AOMVHMPOBAHMS BTOPOro nopsiaka?
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(d) (8 6annos) dyHKkuMsa nonesHocTn bepHynnu y Cawu npuHumaeT Bug Us (X) =
In(x + 1). MoxHO nun yTBepxaTb, YTo Calua nmeet Gonbluee HenpuaTue K
pucky, yem AHgpen?

(e) (14 6annos) dyHKUMS none3HocT bepHynnu y EneHbl 3agaHa kak Ug (X) =
— 1/X. Ee nsHavanbHbIn ypOBEHb GNAroCOCTOSHUS TaKOM Xe, Kak Uy AH-
apes (20 pybnen). AHgpeto npeanoXkeHa notepes L, onvcaHHas B NyHKTe
(b). OH mMoOxeT goroBopuTbCst ¢ EneHon paspgenuTb CBs3aHHblE C floTepe-
en puUCKM - B 0OMeH Ha npefBapuTenbHbI NNaTex M cO CTOPOHbI EneHsbl,
AHZpen npegnaraeT oMo a € Boivrpbiwa. EneHa npumet npegnoykeHne AH-
Apesi, ecnu ee nonoxkeHve ByaeT No kpaHen Mepe He XyXe, YeM Npu oTKase.
Kakue 3HavyeHMss m un a gosmkeH BbibpaTb AHOPEN (AN a AOCTaTOYHO Ha-
nucaTb YCrnoBusi NEPBOro MOpsiAKa, OTBeTa B sIBHOW hopme He Tpebyetcs)?
Ynyywmnnocsb Ny nonoxkeune AHgpes OT Koonepauun ¢ EneHon?
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[NomalwHee 3apaHue 1.

PewwuTe cnegytowme 3agaym n3 Rubinstein, Ariel. “Lecture notesin microeconomic
theory.” Princeton University, Princeton, NJ Google Scholar (2006):

1. 3agaya 4 nocne Jlekumn 2 (pewenne nyHkta (d) gacTt Bam AONOMHUTENbHbLIE
G6annbl);

2. 3apava 5 nocne Jlekumm 2 (pelieHne nyHKTa (C) gact Bam AononHuTensHble 6an-
nbl);

3. 3apava 2 nocne nekuumn 3;
4. 3apgaya 3 nocne nekuumn 3;

5. 3apaya 4 nocne nekuuu 3.

[domawHee 3apaHue 2.

Pewwute cnegyowme 3agaymnocne Jlekuum 4 na Rubinstein, Ariel. “Lecture notes in
microeconomic theory.” Princeton University, Princeton, NJ Google Scholar (2006):

1. 3apgava 1;

2. 3agava 4;

3. 3apava 5;
Pewwute cneaywowme 3agadm ns Mas-Colell, Andreu, Michael Dennis Whinston, and
Jerry R. Green. Microeconomic theory. Vol. 1. New York: Oxford university press,
1995.

4. 2.E.3;

5. 3.F.16.
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NomawHee 3apaHue 3.

PewwuTe cnegytowme 3agaym n3 Rubinstein, Ariel. “Lecture notesin microeconomic
theory.” Princeton University, Princeton, NJ Google Scholar (2006):

1. 3apgaya 6 nocne Jlekuyun 5;

2. 3apava 7 nocne Jlekuyun 5;

3. 3agaya 8 nocne nekumn 5;
Pewute cnegyrowme 3agaqm n3d Mas-Colell, Andreu, Michael Dennis Whinston, and
Jerry R. Green. Microeconomic theory. Vol. 1. New York: Oxford university press,
1995.

4. 3.D.7;

5. 3.E.3;

6. 3.E.4.

[NomawHee 3apaHue 4.

Pewwnte cnegyowwme 3agadm nsd Mas-Colell, Andreu, Michael Dennis Whinston, and
Jerry R. Green. Microeconomic theory. Vol. 1. New York: Oxford university press,
1995.

1. 3.G.15;
2. 6.B.4;
3. 6.B.7;

4. 6.C.1;

5. 6.C.4 (kpome nyHkTa (C)).
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3agaHusa ona NpoMeXyTO4YHOW aTtTecTauumn

Obuwasa cymma 6annos: 120

1. (20 6annos) Ha pblHKe ¢ doyHKUMewn cnpoca D(p) = 575 — 25p onepupytoT 100
dvpMm. Kaxkgas dupma nmeet dpyHKUmo nsnepxek C(q) =4 — q— 92

() (10 6annos) Hangnte KpaTKOCpPOYHOE paBHOBECUE: LIEHY, obLiee Npon3Boa-
CTBO, KONMYECTBO MPOU3BEAEHHOrO KaXkaon oMpmMon ToBapa, U3nuwek npo-
n3soguTens u Npmbbine.

(b) (10 6annos) Hangute OONrocpovHOE paBHOBECUE: KOMUYECTBO (PUPM, LIEHY,
NPOM3BOACTBO, KOMMYECTBO MPOWU3BEOEHHOTO Kaxaon MpMOWn ToBapa, W3-
nvwek npon3soguTens n Npubbineb.

2. (25 6annog) dyHKUMA cnpoca Ha anenbCuHbl B cTpaHe 10 — p, yHKUMSA npegno-
XeHus q = 4p. LieHbl Ha MMPOBOM pbIHKe paBHbl 3.

(a) Hangnte paBHOBecue B SKOHOMWKE A0 OTKPbITUSA rpaHul, (LeHbI, NPon3Boa-
CTBO, MMMOPT, MU3MMULLUEK NPOU3BOAWUTENS, U3NULLIEK noTpebutens u obuiee
BGnarococTtosiHme).

(b) Hanmgute paBHOBecue B 3KOHOMMKE MOCHE OTKPbITUSA rpaHuL, (LeHbl, NPoun3-
BOACTBO, MMMOPT, U3NULIEK NPOWU3BOANUTENS, M3NuUeK noTpebutens n oblwee
GnarococTosiHue).

(c) YTto npowusonget, ecnu NpaBUTENLCTBO BBENO Tapm Ha 3KCNOPT B pa3mepe
1$ Ha egnHmuy ToBapa? (HamauTte LeHbl, NPOU3BOACTBO, MMMOPT, U3NULLIEK
npou3BoauTens, uanuiek notpebutens n obuee 6narococTosiHue)

(d) Maptmna “npotmB TapudoB” oobunack 3ameHbl Tapuda Ha KBOTY Tak, YTO
SKCMOPT ocTasncs TeM xe, 4YTo 1 B yacTtu (c). Hangnte obbem KBOTbI, U3NK-
LLEeK Npon3BoanNTENs, U3NuLLEK noTpebutensa n obuwee 6narococTosiHme.

3. (25 6annos) B ropoge CKOMNKOBO OCTancst OauH onepaTtop cotoBoi cesisan — MTC.
KomnaHwusa obcnyxuBaeT gsa Tuna noge, npogeccopos u cTyaeHToB. CTyaeHToB
B ABa pasa bonbLue, Yem npodeccopoB. VIX nonesHocT, ecnu OHW roBOPSAT Mo
TeneoHy g MUHYT B Mecsl U nnaTtaT 3a 31o T pybnen, pasubl u(q, T) =0 q —
T. 6 = 1 gna ctygeHtoB 1 8 = 2 anga npodeccopos. MpenenbHble N3OEPXKKM
npoussoacTtea pasHbl 0.05.

(a) CornacHo 3akoHy P®, cotoBas KOMMNaHWa UMEET NpaBo NpegocTaBnaTb pas-
Hble MeCsiYHble Tapubl ANS CTYAEHTOB — NPWU NpeabsBeHnn CTYAEeHYeCKoro
Buneta npu NOKynke — 1 ANs NpodeccopoB. Haaute ctpaternio, MakCUMm-
3MpytoLLyto Npubbinb upmel (M camy NpubbINb).
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(b) Mpodhcotos npocheccopoB AOOWUMICA TOrO, YTO KOMMAHUS HE UMEET npasa Tpe-
6oBaTtb CTygeHYeckun BuneT, n Tem cambliM He MOXET OTIMYMTL Npodeccopa
OT cTyaeHTa. Kak Tenepb byaet gencresoBatb dmpma? Hangute ctpateruio,
MaKCUMU3MPYLLY0 Npubbinb upmel (U camy Npubbinb).

4. (25 6annos) MNMeTp, BaH n AHOpewn pewatoT JOMaLLKY. Y HUX 0CTanocb Ha aTo

TPY AHS, 1 32 9TO BPEMS HYXHO YyCneTb pelumnTb 6 3aaad. Ecnm gHu notpatsat

h 4yacoB B AeHb Ha pelleHMe AOMALLKMA, OHW caenawT p = h 3agay un
nonyyat
NONes3HocTb Uy = — h (BennumHbl p 1 h MOryT BbITb HE LIENOYNCTIEHHBIMW).

Nx BpemeHHble npeanodtenns U =uy + B d'us.

lNeTp —time consistent (8 = 1), ViBaH — sophisticated time inconsistent (8 = 1/2,
,8 = 1/2), AHgpewn — naive time inconsistent (8 = 1, B = 1). Ona lNeTpa, MBaHa
n AHgpesa 6 = 1.

(@) (5 6annog) Kak lNeTp pacnpenenut BpemMs B 3TN TpU OHA?

(b) (10 6annos) Kak WBaH pacnpenenut Bpemsi B 3T TpU OHA?

(c) (10 6annos) Kak AHapen pacnpedenut BpeMs B 9TU TpU OHA?

. (25 6annos) Ha pbiHke onepupytoT ABe UPMbI C NpeaenbHbiMU U3AepXKKamu

€y =21 ¢, = 4. dyHkuma cnpoca D(p) = 20 — p. HanTtu paBHoBecus B criyvyae

(&) (10 6annos) mogenu LWrakensbepra, rae nepBbl UTPOK XOAWUT NEPBbIM,

(b) (10 6annos) mogenn KypHo (cpaBHuTe npubbinb nepeon oupMbl B KypHO 1
LWTakenbbepre),
(c) (5 6annos) kapTens.

Ans Bcex cnyyaes (a) - (C) HaWTU LieHy, KONMYECTBO TOBapa Npoun3BogumMoro
Kakgon gompmoit 1 obllee KonmM4ecTBo ToBapa.
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[domalwHee 3apaHue 1.

. ®upma ucnonsayet 10 eq. Tpyaa n 20 en. kanuTtana ansa npoussoactea 40 en.
Bbirnycka. Ecnu npegencHas Nnpou3BoAUTENBHOCTL Tpyaa paBHa 2 U TEXHONOMNS
XapakTepuayeTcs MOCTOSIHHOM oTAavel OT MacliTaba, TO KakoBa NpeaenbHas npo-
N3BOANTENbHOCTb KanuTana?

. MocunTtante adppekT oTaaum oT mMacwrtaba u 3NacTUYHOCTb 3aMelleHns (pakTo-
POB AN Cneaywmx Npon3BoacTBEHHbIX (OYHKLNA:

(@ g=K?+L?

(b) g=K*+L*+2K?L?

. EcTb gBa Tnna paboumnx: HeonbITHble L 1 KBanuduumpoBaHHble S. KBanuduum-
pOBaHHbIE MOryT paboTaTb camu U KypupoBaTb paboTy HeonbiTHbIX. PaboTas
MHAMBUAOYANbHO, KaXAbI pabOTHMK MOXET NpPou3BecTn 2 ef. BbinNycka, a rpynna
n3 aByx yenosek - 10 eq. Kaxxgon rpynne Heobxogum KypaTop. BeiBegnte npouns-

BOACTBEHHYI0 (PYHKLIMIO, KOTOPAst NMoKa3blBaeT CKOMbKO eAMHWL, BbiNycka MOXHO
nony4YnTb ANns S KBanMuUUMPOBaHHbIX M L HEOMbITHLIX paboyux.

. [NokaxunTte, 4TO ANA NPOU3BOACTBEHHON (PYHKLIMWN C NOCTOSAHHOW OTAa4Yen oT mac-
wraba gq = (K, L) BbinonHsaeTca

q:fKK +f|_|_

LY (i)VIprI €CTb [Ba 3aBOAda AJi1d Npou3BoacTBa ToBapa X. CDyHKU,I/II/I n3aep>Kek:

2

Ci(xq1) = %, CaoX2) = X3,

rae Xj — KOnmM4yecTBO ToBapa X, BblNYLWEHHOrO Ha 3aBofe I. BbiBeante qoyHKUMIO
n3nepxek PUpMsbl.

. BbiBeanTe dyHKUMIO U3OEPXKeK A5 NPOU3BOACTBEHHON (YHKLUMM ( = K 2 + L2,
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[omalwlHee 3apaHue 2.

. Y npowusBoacTtBeHHon cyHkumm q = F (K, L) adcekT otaayum ot macwrtaba no-

CTOSAAHHbIN. [loKaXuTe, YTO (PYHKUMSA U3LEPXKEK NIMHENHA MO BbIMYCKY.

. 3ameyeHo, YTO, Korga LeHbl Ha npon3seeHHyo npoaykuno pacTtyT, MakCUMnU3N-

pytoLime npubbifib KOHKYPEHTHbIE (hMPMbl HaHMMatOT Gonblue kBanMuumpoBaH-
HbIX M MeHbLLE HEeKBaNU(UUMPOBaHHbIX paboTHMKOB. [lonycTum, BTOpas rpynna
cosgana npodcoto3 1 gobunace Ans cebs nosbileHUs 3apaboTHOW NnaThl.

(a) Kak nameHuncsa cnpoc pupmMbl Ha HeEKBaNMOUUMPOBAHHbIX PAabOTHMKOB?

(b) Kak uameHunocb npeanoxkexve pupmbl?

. Nyctb AV C = 3+ (, a NOCTOsIHHbIE N3aePKKM paBHbl 3. Kakyto npubeinb hrpma

NONy4nT B KPaTKOCPOYHOM nepuopae?

[na npoussoacTBa ( ed. NpoaykumMu dmpma ucnons3dyet Tpu dpakTopa: Tpya
L, kanutan K u 3emnio Z . 3apaboTHyto nnaTy W, CTaBKy NpoLeHTa I 1 apeH-
Ay t onpefensieT pbIHOK (brpma NpUHMMAaET Kak OaHHOCTbL). [ponsBoacTBeHHas
byHKUMs onpeaeneHa kak q = (K LZ )Y/3. B kpaTKOCPOYHOM nepuofe Konmu4ecTBo
apeHO0BaHHOM 3eMiN (PUKCUPOBaHO Z = Zy. HanguTe KpaTKOCPOUHYH (PYHKUMIO
nsgepxek. Hangute nepemeHHble U OUKCUPOBaAHHbIE U3OEPXKKU. Hapucynte Ha
rpadvke KpmBble CpedHUX U NpedenbHblX U3AepXKeK.
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NomawHee 3agaHue 3.

1. JaHbl KpuBble npeanoxerns QS = p u cnpoca QP = 10— p.

(a) Hangute ueHy 1 BbIMyCK B KOHKYPEHTHOM paBHOBecuw. [ocuutante nanui-
Kn notpebutenen n nponsBoguTenen.

(b) HonycTtum, rocygapctso obnaraet ToprosbiM Hanorom B 1.5 pybnen Ha eq.
npoaykumn npomssogutenen n B 0.5 pybnen Ha en. npogykumm noTpebu-
Tenewn. NocunTaiTe HOBbIE PABHOBECHLIE LIEHY, BbIMYCK, U3MNULLKMA NOTPEOU-
Tenen n npoussogutenen mn obLyd CyMMY HamnoroBblX MNOCTynneHun. Yemy
paBHbl NOTEPK 0BLLECTBEHHOrO 651aroCOCTOAHMA?

2. PaccmatpuBaeTtcs KOHKYPEHTHBIW PbIHOK C 5 noTpebuTensiMi, y KOTOPbIX PyHK-
LMs cnpoca oguHakoBasl M 3agaHa kak Dj(p) = 4 — p. Pupmbl ncnonbayo oaum-

HaKOBYIO TEXHOSOMMIO C OyHKUMeh nsaepxek C(q) = 1 + ¢2.

(a) HanauTe konunyecTBo chupm, LeHy 1 06beM BbiNycka (4N Kagon ompmbl)
B 4ONTOCPOYHOM KOHKYPEHTHOM PaBHOBECUM.

(b) OdBa HOBbIX NOTPebUTENS BXOAAT HA PbIHOK, KOTOPLIN HaXo4uTCa B OMro-
CPOYHOM KOHKYPEHTHOM paBHOBECUM (ONUCaHHBbIM B NPeAbIAYLLEM MYHKTE).
Hangute ueHy n BbINyck Ans KpaTKOCPOYHOro paBHOBECHS.

3. QP = 3000 — 300p - cpyHKUMs cnpoca. Ha pbiHke 300 pypm ¢ oaMHAKOBLIMU
yHKUMAMM n3aepxkek: ¢(q) = 1 + q2/2.

(a) Hangute ueHy 1 BbINYCK B KpaTKOCPOYHOM KOHKYPEHTHOM pasHoBecuu. [o-
cyMTanTe MU3NULLIKK NoTpebuTenen n NpomssoauTenen.

(b) HOonycTtum, Bce pbrpMbl 06bEANHUNCE B OAHY BOMbLUy0 MOHOMONUID. Bbli-
BeauTe OYHKLUMIO N3gepKek MoHononucta. Hapucynte Ha rpadmke Kpusyro
npegenbHbIX N3AEPXKEK U CPABHUTE C KPMBOW NPeanoXKeHns u3 nyHkta (a).

(c) Hangnte ueHy n BbINyCcK MoHononucra. NocynTtante U3nULLKU NPOU3BOAMK-
Tenew n notpebutenen.

(d) CpaBHute (a) 1 (c). MNocuntante notepm obLLECTBEHHOrO 6r1IAroCOCTOSAHMS
(M3gepXkn MOHOMOMNUK).

4. B KOHKYPEHTHOM pPaBHOBECHU MPOMOPLMOHASNbHLIN Hamnor yXyalwaeT o0LLeCTBEH-
Hoe GnarococTosiHve. ByayT nu nponopumoHanbHble cybcuaun ysenuymeath 6na-
rococTosiHne? KTo BbIMrpaeT, a KTo npourpaeT oT NpefoCTaBNEHNS TOCyaapCTBOM
cybevonm npovssoauTensam B 1 py6nb Ha ed. NpoayKUmu.
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[NomalwHee 3apaHue 4.

1. npe,D,I'IOJ'IO>KVIM, YTO npon3BoanTESIb-MOHOMOJTIUCT npo,qaéT cBOM TOBap ABYM NoO-

TpebuTensm, pacnonoXkeHHbIM B pasHbIX peroHax. PyHKUMM cnpoca B 3TUX pe-
rMoHax: ¢, = 1— py M qy, = 1/2 — p,. VI3gepkkn Ha npousBoACTBO M TpaHcnop-
TUPOBKY paBHbl HYIHO.

(a) MNpeanonarasi, 4TO MOHOMONWUCT AOSMKEH YCTAHOBUTbL OAMHAKOBbIE LIEHbI B
000MX pernoHax, BblYUCNUTE EAUHYIO LieHY, KOTOPYH OH YCTAHOBMUT.

(b) YTO NpousonaeT, ecnn MOHOMOMMUCT CMOXET YCTaHaBNMBaTb ABYXCTYMNEHYa-
Tble Tapndbl?

(c) Mpepnonoxute, 4TO MOHOMOMNUCT MOXET WCMONb30BaTb AUCKPUMUHALMIO
TpeTbero poaa. BblumMcnute LeHbl, Makcumuavpyowme npubbinb ANs Kax-
[10r0 pernoHa.

(d) Bblumcnute BnarococtosiHue (CymMMy U3NULIKOB noTpebuTtens n nponssoau-
Tensa) B Cnyyasx €4uHOMW LeHbl U OUCKPUMUHALMK TpeTbero poda. YBenuyn-
BaeT Nu QuUCKpUMUHAUMS TpeTbero popa bnarococtosHue? Cnpaseanvs nu
3TOT pe3ynbTaT B 0bwem cryvyae?

2. D,J'IFI KaXXgoro m3 crniegyroumnx cny4yaen obbsicHUTE no4yemy MOHOMNOJINA UCNOJIb3Y-

€T UEeHOBY0 AUCKPUMUHALUNIO WU OANCKPUMUHAUWA KaKoro poda ncnosnb3oBaHa?

(a) Poccuiickas anekTnyeckasi MOHOMONNSA B3NMMaeT MEHbLUMI Tapud (B cMbicne
pybnen 3a KunosaT) C AOMOXO3ANCTB, UMEIOLLMX SMEeKTPUYECKUe MINUTHI.

(b) KnHoTeaTpbl B3MaloT Gonee BbICOKME LieHbl 3a Be4epHUE NoKasbl.

(c) MockoBckoe MeTpo B3MMaeT X pybrien 3a bunet Ha e noesgku, uy pybnen
3a buneT Ha gecaTtb Noesnok, npuyem y < 5x.

(d) MockoBCKkMIA My3en B3UMaeT pasnnyHble LIEHbI C AeTEW, CTYAEHTOB, B3pOC-
NbIX POCCUSIH U MHOCTPaHLIEB.

(e) OsyxnutpoBas ByTbifnka Konbl CTOMT X pybnen, B TO Bpemsa Kak OyTbinka
obbemom 0.6 ctouTy pybnen, n x = 2y.

(f) HouHble kny6bl ycTaHaBNMBaOT MEHbLUME BXOAHbIE LieHbl AN AaM.

(a) PaccmoTpum HauBHOrO MHAMBMAA C KBa3W-rmnepbonmMyeckon nonesHoCTbio,
npudem B = 1/2 n & = 1. Bpems nHgekcupyetcs LenbiMu yncnammt =
{0,1,2...}. OTOT MHAMBUA OOMKEH 3aKOHYNTb NPOEKT A0 AeananHa T. B
nepvog t, n3gepxkn (HeQUCKOHTMPOBAHHLIE) HA MCMOMHEHUE MpPOEKTa Co-
ctasnsoT (3/2)t eauHny nonesHocTu. Koraa vHAMBMA 3aKOHYUTb NPOEKT?

(b) Tenepb paccMOTPUM OMbITHOrO MHAMBKMAA C KBa3u-runepbonmyeckumn npeg-
noyteHusamn, rae B = 1/2 n 6 = 1. Korga onbITHbIA MHOMBUA 3aKOHYNT
npoeKkT?
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HdomalwHee 3aaaHue 5.

1. Ha pbiHke npucytctByeT N cupwm. NepBasa doupma xoguT nepsovi (BbibmpaeT
g1). 3ateMmN — 1 octaBwuMxXCa oMpM HabnogaT ; U UCMOMNHSAIT paBHOBECUE
KypHo-Hawa. Hangute pasHoBecue. CpaBHUTE €ro C paBHOBECUAMM B Criyvasix
naeanbHOW KOHKYpUeHUn, MoHononuu, onurononmm KypHo ¢ N n 2N cpupmamm

(cpaBHMBaTL OBLYMI BbIMYCK U U3MULLIKK NOTPebUTens u nponssoamtens). MyHk-
LS cnpoca nuHenHas g = a— p. MpegenbHble M34EPXKKM Ha MPOU3BOACTBO PABHbI

C.

2. 'HpycTpus coctouT n3 Tpex oanHakoBbix upm. ObpaTHas dyHKumMa cnpoca
P(Q) =1- Q. lNpenenbHble U3OEPXKKN HYNEBLIE.

(a) Bblumcnute pasBHoBecue KypHo.

(b) Mokaxwnte, 4TO ecnn e n3 Tpex oMpMm conbloTcs (TpaHchopMUpoBas Ta-
KnM 06pasoM pbiHOK B AyONOnuto), Bblpyyka aTUX pmpm ymeHbwntcs. O6b-
AICHUTE.

(c) Yto cnyuntcs, ecnu Bce TPy PMPMbl CONbIOTCA?

3. Paccmotpute aBe omvpMbl, KOTOpPble KOHKYPUPYIOT MO KONMUYECTBY U UMEKOT OOM-
HakoBble npeaenbHble nsgepxkn M C; = M C, = 0. ObpaTHasa dyHKUMsA cnpoca

PQ=1-0Q.

(a) Kakum ©ynet paBHoBecne KypHo? (Bblumcnute Bbinyck n npubbInb Ans
Kaxgon ompmbl)

(b) PaccmoTtpute 6eckoHeyHO noBTOpstoWwyocs gyononuto KypHo ¢ koadduum-
€HTOM AnckoHTUpoBaHMs 0 < § < 1. O6e bMpMbl MPUHMMAIOT CrieayHOLLYHO
CTpaTervio: Kaxagasi Npou3BOAUT MOJSIOBMHY MOHOMOSMBLHOTO BbIMyCKa MoKa
KTO-HMOYOb He OTKIOHUTCA. Ecnun ogHa u3 dpmpm OTKMOHAETCH, TO Apyras
dupmMa nepekntunTca Ha ypoBeHb npoussoactea KypHo Hascerga. Bos-
MOXHO NN noaaep>kaTb MONYanuBbIi CroBop?

4. B npumepe C Nnshkem C OTeNsMW HalauTe paBHOBECKE, B KOTOPOM [Be (OpPMbI
Ha nepBoi CTaauy OQHOBPEMEHHO BbIOMPAOT MECTO PacrofioXKEHWst oTenen, a Ha
BTOPO/ OAHOBPEMEHHO BbIGMPAOT LEHbI.

5. ®yHKUMS cnpoca nuHenHa g = a— p. Msgepxkn Ha npoussoacTeo c(q) = F +cq.

Ha pbiHke umeeT mecto KoHKypeHuusi no KypHo. Ckonbko mvpm 6yaet Ha pbiHKe
B LOSITOCPOYHOM NepCnekTuae?

6. PaccmoTpute gyononuio bepTpaHa ¢ HecoBepLueHHbIMU cybecTutytamu. Mpeano-
NOXWTE, YTO NOTPEeBUTENN MAKCUMUIUPYIOT 0 +ad, — 45/2— q3/2— baig2 — (p1Qs +
P202), FAe P1, 01 €CTb LEHa N KONMYECTBO TOBapa NepBon MpMbl, a p,, 0, —LeHa u
KONMM4eCcTBO ToBapa BTOPON pupmbl. [pedensHble U3gepXxkn Hynesble. Hangure
paBHoBecue bepTtpaHa.
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3agaHua ona NpoMeXyTO4YHOW aTTecTauum

O6wwmn Bec: 80 6bannos..

1. (a) (10 6annog) Npadmyeckn NPOUNCTPUPYNTE HEPaBHOBECHbIU BEKTOP LEH

B 9KOHOMWKE, OMUCbIBaeMOW KOpO6KOIZ 3)1>KyopTa, BblAEeJINB COOTBETCTBYHO-
LWWIA M3nuLiek cnpoca 1 npeanoxeHue.

(b) (10 6annos) ChopmynupyiTe BepCUO BTOPOW (DyHOAMEHTalIbHOW TEopeMbl
BnarococTosHUA O51s NokanbHO He HacblwaeMblx npeanovteHunn, | notpe-
Gutenen, J npowussogutenein n L ToBapos. ([Todckaska. OnpenenexHns He
HYXHbl. B To4YHOCTN hopmMynmpynTe BbIBOALI U BCe NPeanonoXKeHUs Teope-
Mbl.)

2. PaccmoTpum mogenb npom3BoacTBa 2x2 C NMOCTOSIHHOM OTAaven oT maclutaba.

Mpeanonoxum, 4To N3gepP>Kkn (upm Ha NPOU3BOACTBO OAHOW eAWHULbI BblrycKa
3agaroTca yHKUMERn OT LeH Ha dbakTopbl nponssoactea W = (Wq, W,) = 0:
W 3/4 W 174 B Wi 1/2 Wo 1/2

co(w) =

W= 3a Ta 72 12

Bbinyck dompm npogaétca Ha MexayHapogHOM PbIHKE MO Creayowmm LueHam 3a
eanHuuy: B

J
p. =4, p.=2 3.

Kpome TOro, CoBOKynHbIM 3anac paktopoB 1 1 2 gaH COOTBETCTBEHHO:
2_1:2+41—g, z,=2+ 3.

(&) (15 6annos) Nocuntante UeHbl PaKTOPOB MPOU3BOACTBA, MX pacnpeaeneHve
1 BbIMYCK (OpM BO BHYTPEHHEM PaBHOBECUM.

(b) (5 6annos) Mpu KakMX 3HAYEHUAX Z1 U Z, PUpMa 1 NpeKkpaTUT AeATenbHOCTb
B paBHoBecun? KpaTko NpOMHTEPRNpPETUPYynTEe CBOW OTBET U NPUBEAUTE WH-
TYNumIo.

(c) (5 6annos) KpaTko onuwunTe ONTUMU3ALMOHHBIN METOA ANSA BblYUCHEHUS
Habopa Bcex appeKTUBHBIX pacnpeaeneHnin akTopoB B 3TOW mMoaenu, BHE
3aBMCUMOCTM OT 3HAYEHUIN P1 U P,. ([odckaska. Mbl obcyxaanu aBa cBA3aH-
HbIX MeTogda. Bbl MOXKeTe ncnonb3oBaTh ntobon n3 HMX. HeT HeobxoanmMocTu
4TO-NMBO BLIMNCAATL; NPOCTO ONULINTE METOL,.)

3. PaccmoTpum ctaHaapTHYO Mogenb nocrefoBaTteNibHoro obMeHa ¢ OQHWMM ToBa-

POM, TPEMS COCTOSHUSIMU MUpa, Tpema Sppoy akmusamu (Arrow securities) n
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ABymMs noTpebutenamu. MNMycTb Xg; 0603HavaeT notpebnexnne notpebutens i = 1,2
B COCTOSIHUM Mupa s = 1, 2, 3. PyHKUMA nonesHocTn bepHynnu notpebutenen He
3aBUCUT OT COCTOSIHUSI MUpa 1 3agaéTtcs crneaylwmMm obpasom:

v __
ui(Xs1) = Xs1, Uz2(Xs2) = In Xs2

O6a n0Tpe6|/|Ten9| OaloT HacTynneHnto COCTOAHNA S BEPOATHOCTb 175 , rAe

|_|0Tpe6I/ITeJ'II/I HageneHbl CJ'Ie,D,y}OU.WIMI/I BEKTOpaMn 3anacoB:
wy = (0,3,0), w, =(3,0,1).

(Kak 06bl4HO, S-bIl aNeMeHT BekTopa w; 0603HavaeT 3anac notpebutens i B co-
cTosiHMKM S.) Bonpocsl (a)-(d) Hxke OTHOCATCS K MOAENuU paBHoBecus PagHepa.

(@) (5 6annos) MNycTb (s 0603Ha4YaeT LiEeHY S-0ro Appoy akTmBa, KOTOpbLIN Aa-
€T MONOXUTENbHYI BbINMATY B COCTOAHUM MUpa S. HanguTte 3aBMCUMMOCTb
Mexay g; U 0. ObbAcHUTE CBOM OTBET.

(b) (10 6annos) Hopmupyem (s k 1. Vcnonb3yiite CBOM OTBET K MYHKTY (i), 4YTO-

Obl onpegenuTb NoTpebutensckme nraHbl NOTPeduTenen 1 noptdenn akTun-
BOB KaK (PYHKLWW OT (;.

(c) (5 6annos) MNocuntanTe 3Ha4eHue ;. YNPOCTMUTE OTBET HACKONbKO 3TO BO3-

MOXHO. ([Todcka3ka. OTBET AOMKEH ObITb YNCOM, A HE ANMHHLIM YpaBHE-
HMem. Ho 3T0 YnMCno HEMHOro <ypoanunBoe>, Tak Kak OHO MppaLMOHanbHoe.)

(d) (5 6annos) MNpueeanTte opmyny LieHbl M60ro ONOHUTENBHOrO akTUBa,
KOTOPbIA MOXXHO BBECTW B 3Ty SKOHOMMUKY.

4. (10 6annos) PaccMoTpuM cTaHOapTHYHO Mogenb obMeHa C HeonpedenEéHHOCTbI, S
cocTosiHMAMM Mupa U L ToBapamu. 3admkcupyem notpebutens i. Mycts BAP (p)
n BR(P, §) 0603HauatoT ero 61oMKeTHOE MHOXECTBO (MOTPEBUTENLCKMX MNIaHoB) B
mogensix Jppoy-[ebpé n PagHepa cootBeTcTBEeHHO. [Ana mogenu PagHepa npegn-
MOMNOXNM, YTO PbIHOK aKTMBOB COCTOMT N3 S Oppoy akTMBOB, KOTOPblE NNATAT
B eanHuuax Toeapa 1. [Mpn CTporo nonoXxuTensHOM BEKTOPE LieH Ippoy-Lebpé
p € RS pgokaxuTe, YTO CyLLECTBYIOT CMOT LieHbl § € RS 1 ueHbl aktnBoB § € RS,
Takue yto BAP(p) = BR(7, §).
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SAO0AHUA ONA TEKYLWEINO KOHTPOJIA

[NomalwHee 3apaHue 1.

3agaun 1-3 OTHOCATCA K 3KOHOMMKE, onucbiBaemon kopobkon daoxyopTta (Edgeworth
Box Economy), a 3agaun 4-5 — K akoHoMuke PobuH3oHa Kpy3o.

1. Mpacbnyeckn NPoOOAEMOHCTPUPYNTE, YTO €Cnu KpmBble Be3pasnuums notpebutenen
TONncTble (BBMAY OTCYTCTBMS NOKanbHOW HeHacblwaemoctyn (local non-satiation)),
TO BbIBOA NEPBOV PyHAAMEHTanNbHON TeopeMbl 61aroCoCTOSAHUS MOXKET He BbIMOJ-
HATbCA. TO eCTb MOXeT CyLLecTBOBaTb PaBHOBECUE, HE ABNAOLEECS OnTUMarb-
HbIM no MapeTo.

2. Hopmupyinte ueHy 6nara 1, yctaHoBuB p; = 1. Paccuutanite paBHOBECHOE 3HaYe-
HWe P, N PaBHOBECHOE pacnpeneneHne kak yHKUum ot napametpa a € (0,1/2)

ANs criegyrowmx OyHKLMA NOMe3HOCTU U 3anacos:
Up(Xa1, X21) = (X11) (%21)' ™9, w1 = (2, 1)
Up(X12, X22) = (X12)"%(X22)' %%, w, = (2,1)

3. Hopmupyinte ueHy 6nara 1, yctaHoBuB p; = 1. PaccuutanTe paBHOBECHOE 3Ha-
YeHue P, U paBHOBECHOE pacnpedeneHve kak (pyHKuum ot napameTtpa a > 0 gns
crnegylowmx OyHKUUIW NOMe3HOCTN 1 3anacos:

Up(X11, X21) = X11 + X1, wy =(1,1)

Uz (X12, X22) = (Xlz)llz(xzz)m, w, =(0,a)

(lModckaska. B 3aBMCUMOCTM OT 3HAYEHMS a B paBHOBECUM Mbl UMeeM nnbo p, = 1,
nnbo p, < 1. Takke BEPHO, YTO paBHOBECUE eANHCTBEHHO ANA Nboro 3HavYeHus
a, YTO MOXHO NPOBEPUTL B KayecTBE AONOSHUTENBHOIO YrpaXKHeHUs.)

4. [NanTte rpaduyecknn npumep, B KOTOPOM BTOpas PyHOaMeHTanbHas Teopema
6narococTosiHUA He BbINOMHSAETCS M3-3a TOro, YTO MpeAnoyTeHus notpebutens
(PobuH3oHa) He sBnsatoTcs BbINyknbiMu. OBOCHYTE CBOW OTBET.

5. Hangute paBHOBeCHbIE LieHbl, Npubbinb 1 notpebnenne ons u(Xy, Xp) = Inx; +
Inx, n f(z) := z/4.
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[NomalwHee 3apaHue 2.

3agaun 1-4 OTHOCATCS K MOOENM NPOM3BOACTBA 2X2 C MOCTOSHHOM OTAaden OoT MacLuTa-
Oa.

1. Mpeanonoxum, 4To pyHKLMM NPOM3BOACTBA OAHOW eaMHULbLI BbiMyCcKa 3aBUCST
OT LieH hakTOpoB NpoM3BoAcTBa W = (Wq, W») = 0 1 UMeIoT cneayowmnii Bua:

) = wy 3/4 w, 1/4
3/4 1/4 ’

o) = Wy 1/4 w, 3/4
1/4 3/4

MycTb p; = 4 1 p, = ~2 330a10T LieHbl OOHON eAMHNLIbI Bbinycka dpupM. Kpome
3TOro, NPeAnonoX1M, YTO CyMMapHble 3anackl ABYX dhakTOpOB NPOM3BOACTBA
paBHbl Z; = 1+ ?,17 nz,=1+ 3. Haioute LeHbl akTOpoB NPOU3BOACTBA U
pacnpefeneHne BO 8HympeHHeM PaBHOBECUM.

2. Mpeanonoxum, 4YTo yHKLMN NPOM3BOACTBA OAHOW €AMHULbLI BbiMyCcka 3aBUCAT
OT LieH hakToOpoB Npom3BoacTBa W = (Wq, W») = 0 1 UMeloT cneayowmii Bua;

. (W) B Wl 2/3 W2 1/3
W= o3 1/3 ’
1/2 172

_ow T w

W)= 155 172

Myctb 5
= — MW" =3
P1 52 P2

3a[aloT LieHbl OOHOW efuHULbI Bbinycka oupm. Kpome atoro, npeanonoxum, 4To
CyMMapHble 3anachl ABYX (PaKTOPOB NPOWU3BOACTBA PaBHbl 21 = 2 U Z, = 1. Han-
AanTe ueHbl hakTopoB NPou3BOACTBA W pacrpefeneHne B paBHOBECUMU, B KOTO-
poM (hmpma 2 npekpallaeT CBOK AeATeNnbHOCTb. [poBepbTe, YTO peleHns pupm
[eACTBUTENbHO ONTUMarbHbl NPWU LeHax PakTopoB NPOU3BOACTBA, KOTOpbIE Bbl
BbIYUCIUIIN.

3. Mpeanonoxum, 4To gnNaw = (W, W,) = 0,

auw) = 2 W T we P
W 3w, 2/3 1/3
a (W) = _1 m 3 & .
AV 3w, 273 1/3

1 W 1/3 W 2/3
ap(w) = -— ! 2

3w, 1/3 2/3
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173 2/3
2 W1 Wy

3w, 13  2/3

rae aj(w) = (azj(w), aj(w)) — 93TO YCNOBHbLIN CNPOC PMPMbI j Ha pakTopbI
NPON3BOACTBA, COOTBETCTBYIOLIMN OOHOW eauHuLue Bbinycka. [1peanonoxum, 4To
p1 = p, = 1/2. HangnTe paBHOBECHOE pacnpeneneHne pakTopoB MNpPOU3BOACTBA W
LieHbl Kak YHKLMK OT 3anacoB (hakTopoB Npou3BoacTea zq, Z, > 0. (He 3abyabTe
paccMOTpeTb rPaHNYHblE PELLEHUS, €CMU TaKOBble CYLLIECTBYIOT.)

azxn(w) =

Mpegnonaras, 4To paBHOBECWE BHYTPEHHEE, rpadduyeckn NpounCcTpupynTe Bru-
siHWe pocTa P; Ha paBHOBECHOE pacnpefeneHne akTopoB Npou3BOACTBa M YPOB-
HW Bbinycka AByx pupm. [letansHo obocHynTe cBo oTBeT ([Todckaska. B cBoém
060CHOBaHUM BaM HYXXHO MPOKOMMEHTUPOBATb W3MEHEHWE YITIOB HaKIOHa BeK-
TOPOB cnpoca Ha hakTopbl NPoM3BOACTBA. [ 3TOro Bbl MOXKETE UCMONBb30BATb
(kBasn) BOrHyTOCTb Cj (W) 1 BbIBOA 13 TeopeMbl CTonnepa-CamyanbcoHa (Stolper-
Samuelson). bonee Toro, Takxe BbinonHserca a;(tw) = a;(w) anascex t>0unw
> 0.

Mpeononoxmnm, 4To B Marnown OTKPbITOM SKOHOMMUKE (C 3aKPbITbIMU PbIHKAMMU
drakTOpPOB NPON3BOACTBA) cylwecTByoT J covpm 1 L hakTopoB nponsBoacTsa.
MNponssoacTBeHHble pyHKUMK hupm, T, . .. F;, He oba3aTensHO NMET NOCTOSAH-
HYH0 oTAady oT MacwTaba. Pvpma j pelsaeT cneayLyo 3agady:

glgvo( p; T (z;) — wgz;.

OO6LeCcTBEHHbIN niaHWPOBLLKK, B CBOK Oo4epenb, pewaeT 3agadyy MakCuMmmniaumnm
BbIPY4KN:

>

max  pjfj(z;) npw orpaHnyeHUm zj = (Z1,...,2L).
Zy . .
j=1 j=1

MNpeanonaras, 4To Kaxgas vpma UCnonb3yeT NONOXUTENbHOE KONMMYECTBO Kax-
Aoro daktopa npov3BoACTBa, BbIBEAUTE YCIOBMSI NEPBOro nopsiaka ans obemx
3agad. MNMokaxunte, 4TO He pactouutensHoe (non-wasteful) n goctmxmmoe pac-
npegenexne cakTopoB nNpousBoacTea (i, ..., Z;) SBNSETCA PaBHOBECHbIM TO-
raa u TONbKO Torda, Korga OHO pellaeT 3agadvy obLeCTBEHHOro MiaHMPOBLLM-
Ka (npegnonarasl, YTO NPOW3BOACTBEHHbIE (PYHKLMW BOrHYTbI, TO €CTb YCIOBUS
nepBoro nopsiaka HeobxoamMMbl M 4OCTaTOYHbI). B yacTHocTH, 060CHYINTE, Kak Bbl

MOXETE MONYYNUTb PAaBHOBECHbIE 3HA4YEHMSI LeH haKTOpOoB NpoM3BoacTea, W* =

w*, . . ., w* ) u3 3agauu

NNaHNPOBILMKA.

3ameyvaHue. Kak M3BECTHO, CyLLECTBYET anbTepHaTMBHas dopma 3agadnm Makcu-
MU3aLuM BbIPYYKW, BblpaXXeHHasi B YPOBHSAX Bbinycka (y, . . . , ;. B aTOM cnyyae
Mbl umeeM (; = T;(z;) V KOHLEHTpMPYeM BHUMaHWE Ha rpaHuLe 3thdeKTMBHO-
ctun (efficient frontier), To ecTb rpaHuLe NPOM3BOACTBEHHBLIX BO3MOXHOCTEN. TeMm
He MeHee, OY4eBMAHO, 3adaya Makcummsauun Bblpyykn TpebyeT adeKTUBHOIO
MCNONb30BaHNSA PECYPCOB (MHa4Ye, C MOMOLLbIO NOAXOASILLEro nepepacnpeaeneHms
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thakTopoB npomssoacTBa Mexay brpmamMn Mbl MOXKEM OAHOBPEMEHHO YBEMUYNUTD
BbINYCK BCeX hMpM, YTO nogpasymeBaeT eLé bonee BbICOKMI YPOBEHb BbIPYYKM).
Mo3ToMy Mbl MOXEM MPOCTO PELUNTbL 3a4ayy MaKCMMM3aLMu BbIPYYKWU MpuU orpa-
HWYEHUN Ha pecypchbl, He Becnokosicb 06 apeKkTUBHOCTH.
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HdomalwHee 3aaaHue 3.

1. PaccMoTpum 3KOHOMMKY, OMUCbIBAEMYID KOpPOBKOM JaxyopTa (Edgev(OEth bgx

econorr&y), C,D,Einﬂ ToBapamu. MMoTpebuTtenbckme 3anachl paBHbl Wy = -, 4

,\/
Wy = %,5 . Mpeanonoxum, 4To YHKLMN None3HocT ABYX noTpebutenen

3afaHbl criegyrwmm O6pa3OM:
Up(X1) == X112 + ()(21)1/2 Uz(X2) = By + (X22)1/2-

(a) HanamTe MHOXKecTBO NapeTo-onTMManbHbIX pacnpeaeneHnin napameTpuye-
CKM, KaK (PYHKLMIO OT YPOBHSA MOME3HOCTU noTpebutens 2.

(b) Ons kaxxgoro BHyTpeHHero [apeTo-onTumMansHOro pacnpegenerHns Hangure
COOTBETCTBYIOLLEE paBHOBECKE C TpaHcdepamu.

2. MNycTb w; U W, 0603HAYaKOT COBOKYMHLIE 3anackl ABYX Grar B 3KOHOMMUKE, OMUChHI-
Baemoii kopobkon doxyopTa. NMpegnonoxmm Takke, YTo (PYHKUMM NONE3HOCTU
ABYX noTpebuTenen 3agaHbl crnegyowmm obpasom:

up(xq1) == (X11)2/3(X21)1/3 Uz(X12)1/3(X22)2/3-

PaCACMOTBI/IM crneayoLLyo 3aaadvy Makcumm3auum 6narococTosHUS Kak (OYHKLIMIO
oTA €

ma>§ Aup(X1) + (L= Auy(X2) NpU Xp + X = weUXg 2 0anatie {1, 2.

(X1 X

Myctb (X1(A), X2(A)) obosHavaeT pewenue, rage Xi(A) = (X1i(A), X2i(A)) ansai =
1,2.

(a) MNpegnonaras, 4To peleHne BHyTpeHHee ¢ X;(A) = 0 anai =1, 2, ucnonp-
3yKMTe YCNnoBMs NepBoro nopsaka ang sagaqn 1, 4tobbl nocuntatb OTHOLLE-

X1 (A) |, x12(A)
HUA x2100) n x22 (A) B 3aBMCUMOCTM OT A.

X11 (A) X12 (A)
(b) 3ametnm, yto - b x4 oba oTHowweHust ybbiBaloT no A. Kakne Heob-

XOOVMbl [IOMNOMHUTENbHBLIE YCMOBUS Ha Wi, W, U A B 3agade 1, 4Tobbl, Kak

Bbl M nNpegnonaranu, pelwexHune 6bino BHyTpeHHUM? [padmyeckn npounsto-
CTPUPYMATE MHOXKECTBO BHYTPEHHMX 3(PMEKTUBHBIX pacnpeseneHnii n obmb-
scHuTe ponb A Ha rpaduke. ([Todckaska. MoxeTe npumeHsATb anrebpy ons
Xapakrepu3auum yCnoBus BHYTPEHHOCTU peLUeHUsl, HO 3TO He 06s3aTenbHo.
CmMmoTpuTe Huxe.)

(c) CBsxute 3agadvy makcummsaumn 6narococTosHUS M3 Homepa 1 ¢ 3agadven
MaKCUMM3aLMn BbIPYYKN, PaCCMOTPEHHON B HOMepe 5 M3 goMallHero 3aga-
HUsA 2 (B kOHLE KOHUOB, B Lensix aHanu3a ageKkTUBHOCTM OYHKUNA NO-
NEe3HOCTN MOXET paccMaTpuBaTbCA KakK NPOM3BOACTBEHHAs (PYHKUMS, Npo-
“3BoAsLLas eanHULbI nonesHocTn. BepHo?)
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3. lMokaxunTe aKBMBANEHTHOCTb YCMOBMI NepBOro nopsigka 3agad (16.E.1) n (16.F.1)
n3 yuebHmnka MWG (Mas-Colell, Andreu, Michael Dennis Whinston, and Jerry
R. Green. Microeconomic theory. Vol. 1. New York: Oxford university press,
1995). MNpun KaKknx ycroBusaX Ha PyHKLUM NONE3HOCTV 3TU ABE 3aayn npuBeayT
K OQHOMY K TOMY >Ke pelueHunto? OBocHynTe CBOM OTBET.

4. PaccMOTpuM 3KOHOMUKY 0BMeHa, n3obpaxeHHyto Ha pucyHke 15.B.10(a) B MWG.

(a) MokaxwnTte, yTto BbIBOA U3 Proposition 17.B.2(v) B MWG HapywaeTcs B
AaHHOM npumepe. Kakoe cBOWCTBO NpeanoyvTeHnn (Mnm ero oTCyTCTBMUE) OT-
BeYaeT 3a 3707?

(b) Kakon mbl MOXKeM caenaTtb BblBOL OTHOCUTESNBHO YTBEPXKAEHUS BTOPOW (PyH-
LaMeHTanbHOW TeopeMbl BarococTosHna bnarogaps aToMy npumepy?

5. (OnumoHanbHo) PaccMoTpum aKOHOMKKY, cocTosiwyto u3 | notpebutenei, J ompm
n L 6nar. MycTb €, Xi, Yj ¥ w onpefeneHbl B CTaHAapTHbIX 0603Ha4eHusx. Mpea-
nonoxum, yto X; = RS ans Bcex i u cywectByeT (Yq, ...,Y;) € Yy X -+ X Yy,
Takown 4YTo

w+ y;=>0.
i=1
MMycTb NpegnoyTeHns Kaxgoro notpebutens HenpepbiBHbI U CTPOro MOHOTOH-
Hbl. Myckan p = 0, (X" ,y* ) n (Wy,...,w,;) 060o3Ha4aloT LeHbl, pacnpegenexHue u
ypoBHY BoraTcTBa B KBa3u-paBHOBECUM C TpaHCepamm COOTBETCTBEHHO.

(a) Mokaxwnte, yto p = 0. (lModckaska. DTO NPOCTO crneayeT n3 “kBasun” ycroBus
MakCMMm3aummn nonesHocTn.)

(b) MokaxuTe, 4TO CyLlecTByeT Takon notpedutens i,, 4To Wi, > 0. (lodckas-
Ka. Vicnonb3ynTe ycnosue w+ }]:1 yj = 0, onpefenexne KBasu-paBHOBECUS
mntTo,ytop=0mp=0)

(c) MokaxuTe, YTO X} MaKCUMU3NPYET NOone3HocTb notpebutens i, Ha Groa-

XETHOM MHoxKecTBe B, (p, Wi,). ([Todckaska. I'Ipep,nonomme OT NPOTUBHO-
ro, YTO CyLecTByeT Takon X, € Bj (p, Wi ), 4TO Xj, >-i, . 3ameTum, 4To

pXi, = Wwj, > 0, n, cnegosaTesnbHo, p(l — X, < Wi, p,nﬁ mo6oroe > 0.
cnonb3yiTe HENpepbIBHOCTE €i,, YTOObI NONYyYnTb NPOTMBOPEUNE KBa3M
YCNOBUIO MakCUMMU3aLuuu nonesHocTu.)

(d) TMokaxwuTe, 4TO p cTPOro nonoxutensHa. (Mlodckaska. i, CTPOr0 MOHOTOH-
Ha. Mcnonbaynte (c).)
(e) MNokaxuTe, 4YTO 3TO KBaA3W- paBHoBeCME ABNAETCA PaBHOBECHEM. To ectb aAngd

noboro n0Tpe6v|Ten;| I Habop x Makcumusvpyet €; Ha Bi(p, w;). (I'IOOCKa3-
ka. Y Hac w; = 0. (BepHo?) Ecnuw; = 0, To U3 p = 0 cnegyeT, YTo x =0

9TO €AMHCTBEHHas Todka B OLOMKETHOM MHOXKectBe i. Ecnun w; > 0, Mbi
MOXEM npogenarb Te e Lwaru, 4to n B (C).)
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[NomalwHee 3apaHue 4.

. Mpegnonoxum, 4yto my, > m, B npumepe 19.C.1 n3 yyebHuka MWG (Mas-

Colell, Andreu, Michael Dennis Whinston, and Jerry R. Green. Microeconomic
theory. Vol. 1. New York: Oxford university press, 1995.) lNokaxuTe, 4to NapeTo-
ONTUManbHOe pacnpegeneHne NexuT No4 AnaroHanblo kKopobku dmkyopTta. UH-
Tepnpetupynte TpeboBaHue apdeKkTMBHOCTU. YTO eLé Bbl MOXeTe ckasaTb O
B3aMMOCBSI3N MEXAY TT11/T»1, 12/, U P1/P, B paBHOBECUM Oppoy-[ebpé?

. Pewwute ynpaxHenne 19.C.4 n3 MWG. (3amevarue: B popmynmpoBke ecTb OLLING-

Ka, TOJIbKO U, ABIIAETCA CTPOro BOFHyTOVI.)

. Paccmotpum akoHOMUKY obmeHa 3ppoy-[lebpé ¢ aoByMaA maTepuanbHbiMK Gnara-

MU, ABYMA COCTOAHUAMU MUPaA U OBYMA I'IOTpe6VITeJ'IF|MVI. (DyHKLl,I/II/I nos1e3HoCTn
EepHyJ'IJ'II/I n0Tpe6|/|Tenel7| 3aBUCAT OT COCTOAHUA MUPa N WOEHTUYHbI.

1 1 1 1
Ui(Xs1) = 5 In X151 + > INX2s1  U2(Xs2) = > In X152 + > In Xos2.

30ecb Xsi = (X1si, X2si) 0003Ha4aeT notpebutensckuin Habop notpedbutens i B co-
CTOSAHMM Mupa S. lMNoTpebutens 1 npunucbiBaeT BEPOATHOCTb 1/4 cocTosHMio 1, a
notpebutens 2 NpUnNUCbIBaeT BEPOATHOCTb 3/4 cocTosHuo 1. BekTopbl NnoTpebu-
TenbCKMX 3anacoB faHbl:

w; = (Wy11, Wa1, Wio1, Wop1) = (12, 4,0,0),

Wy = (W12, Wa2, Wiz2, Waz2) = (0,0,4,12).

Kak 06bl4HO, wgs 0603Ha4aeT 3anac bnara £y notpedbutens i B COCTOSHUN MW-
pa s. Hangute paBHoBecue Jppoy-[lebpé B AaHHOM mogenu. BoobaBok K aToMy,
nocuntanTe paBHoBecue PagHepa aHanorMyHoW Mopenu nocrenoBaTenbHOW TOp-
roBnNu ¢ AByMs Jppoy-aktmeamu (Arrow securities), BbipaXeHHbIMU B e4uMHULaX
MaTepuanbHoro 6anara 1.

PaccmoTpum cTaHOapTHYHO MOAENb MOCneaoBaTenbHOro obmeHa ¢ AByMS MaTepu-
anbHbiMKM Bnaramu, AByMS COCTOSHUAMW MUpa, ABYMS NOTpedbutensMmu u aAByms
Appoy-akTneamun. PyHKUMKM nonesHoctn bepHynnu notpebutenei He 3aBUCAT OT
COCTOSIHMA MUpa:

Ur(Xs1) = INXgs1 +2IN X251 Ua(Xs2) = 21N X352 + IN X0

30ecb Xs; = (Xisi, X2si) 00O03Ha4YaeT notpebutensckuii Habop notpebutens i B
cocTosiHuM Mupa s = 1, 2. Oba noTpedbuTenss cYUTatoT, YTO ABa COCTOSIHUS MUpa
paBHOBEPOSITHbI. BekTopa noTpebutenbeknx 3anacoB paBHbl ApYr APYrY:

Wi = (W11j, Worj, Wi, Woi) = (6,6,3,3) Ana i=1,2,

roe wes 0603Havaet 3anac 6nara £y notpebutens i B coctosHum mupa S. Hangure
paBHoBecue PagHepa B AaHHOW MoAesu.
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5. Myctb (X* , 2", p, q) obo3HavaeT paBHoBecue PagHepa B Mogeny nocnegoBaTesnisHoM

TOproenu ¢ S 3ppoy-akTnsamu, L MaTepmaanlﬁg\Am Gnaramu u | n0Tpe6MTenﬂM|/|
MNpeanonoxum, 4To 1 cnoT-ueHbl p = (Ps) € W LieHbl akTMBOB g = (qs) € RS

ABNAIOTCA CTPOro NonoxuTenbHbiMU. [yCcTb ANs KaXQoro COCTOSHUSA Mupa S
€CTb s, TAKOE YTO Qs = NsPis. [Mokaxute, 4yto (X* ,p) SBNSETCS paBHOBECUEM
Oppoy-[lebpé cooTtBeTcTBYtOWEN Mogenun Sppoy-[ebpé ¢ 04HOMOMEHTHON TOp-
rosnew, rae p = (Ps) 3agaétca kak ps = Nsps AN kaxgon s. (Modckaska. Bam
Heobxoaumo nposepnTb, YTo BR(p, q) = B4P(F) ansamoboro notpebutens i. Ko-
raa Bbl NokasbiBaete, 4to BR(p, q) € BAP(P), Oyget npowe, ecnv Bbl yMHOXMUTE
OroKeTHOE OrpaHNYyeHne Ha CroT-pbIHKE B COCTOSHUM MUpa S Ha fs.)
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HdomalwHee 3aaaHue 5.

1. (a) PaccmoTtpum mogudumumpoBaHHy Bepcuio 3aayv 3 U3 JoMallHero 3agaHus

4. MNycTb B 93KOHOMWKe €CTb [Ba aKTMBA, 3aflaHHbIX BEKTOpPaMn JOXOAHOCTU
r. = (2,1) nr, = (1, 2) coorBercTBeHHo. Kak 06bI4HO, S-aa koopanHaTa
BEKTOpA I, OTBEYaeT 3a KonmnyecTBo bnara 1, KoTopoe akTme K BbinnaTtuTt B
cocTtosHuM mupa s (ansa k = 1,2 n s = 1, 2). Hangute pasHoBecne PagHepa
B COOTBETCTBYIOLLEN MOAENMN NOCMefoBaTeNlbHOr0o 0bMeHa.

(b) Mogudmumpynte 3agady 4 B gOMalLHEM 3adaHnM 4 TakuMm >Ke obpasom u
HanguTe paBHoBecue PagHepa.

(c) Ecnu B nyHkTe (b) Mbl )J,O6aBI/I]2VI B 9KOHOMMUKY eLlé OOWH aKTUB, 3afaHHbIV
BEKTOPOM [JOXOAHOCTU I3 € R“, kak Obl Bbl MOCYMTaNu ero paBHOBECHYIO

LeHy?

2. OnuwuTe, Kak paBHoBecue PagHepa B Mogenu nocnenosaTternisHoro obMeHa ¢ nors-

HbIM PbIHKOM aKTMBOB MOXET BbiTb KOHBEPTUMPOBAHO B paBHOBeCKE Dppoy-Llebpé.

. PaccmoTpum mopenb nocnepoBaTenbHoro obmeHa ¢ ABymMsi matepuanbHbIMU Gna-

ramu, OBYMS COCTOSHUSIMU MUpa, OBYMS NOTPeOUTEeNnsaMuM u OBYMSI aKTUBaMMW.
BekTopbl JOXOAHOCTM aKTUBOB AaHbi:

rh = (1, 1) o = (2, 1)

Kak 00bl4yHO, S-bIi ANEMEHT r, OTpaXaeT, Kakoe KonuyectBo Gnara 1 aktuB K

BbIN/ATUT B COCTOSHUM Mupa S. PyHKUMKM nonesHocTn bepHynnu notpebutenei
He 3aBUCAT OT COCTOSIHUA Mupa:

Ui (Xs1) = (Xlsl)l/Z(XZSl)llz Up(Xs2) = (X152)1/3(X232)2/3-

30ecb Xsi = (Xisi, Xosi) 0003Ha4YaeT noTpedbutenbknun Habop notpebutens i B co-
cTosHUM mupa s = 1, 2. Oba noTpebutens CUMTalOT, YTO COCTOSHUSA MUpa PaBHO-
BEPOSATHbI.

MycTb w; = (wgsi), A€ Weg 3TO 3anac 6nara £y notpedbutens i B COCTOAHMN Mupa
s. Takke npegnonoxuMm, 4To

w; = (W111, Wa11, Wi21, W221) = (5,1,0,0)

Wy = (Wr12, Wa12, Wiz2, W222) = (0,0,5,1)

To ecTb noTpebutens 1 nonyyaeTt Bech 3anac 6nar B coctosiHAn 1, a notpebutens
2 nony4aeT Becb 3anac 6nar B coctosiHMn 2. bonee TOro, BEKTOP COBOKYMHbIX
3anacoB paBseH (5,1) B 060MX COCTOSIHUAX MUpa.

MNocuuTante paBHOBecue PagHepa B gaHHOW mogenu.

. Paccmotpum akoHomuKy obmeHa Oppoy-[lebpé ¢ asymsa notpebutenammni = 1, 2,

ABYMsi MaTepuanbHbiMm b6naramm £ = 1,2 n AByMS COCTOSHMAMU Mupa s = 1, 2.
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Ob6a noTtpebutens cuynTatoT, YTO COCTOSHUA MUpPA PaBHOBEPOSATHbI. PYHKUMN MO-
Ne3HoCTM notpebutenen 3aBMCAT OT COCTOSIHUS MUPa M 3adaHbl cregylowmm o6-
pa3oMm:

s=1 s=2
HOTpeﬁl/lTeJ'lb 1 In X111 + 2 In X211 In X191 + 2 In X221
notpebutens 2 1IN X35 + 1IN Xo12 IN X155 + 21N X255

30ecb Xgsi 0003HaYaeT notpebneHvne Gnara £ notpebutenem i B COCTOSAHWM MUpa S.
Kak 06bl4HO, wj := (wgsi) 0OO3HAYaeT 3aBUCALLMIA OT COCTOSIHUA Mupa 3anac 6nar
y noTpebutens i, Toraa kak wg > 0 0603HaYaeT COBOKYMHLIV 3anac 6nara £ B
COCTOSHUM Mupa S. Kpome Toro, p = (Pgs) 0603Ha4YaeT BEKTOP LIEH BO BHYTPEHHEM
paBHoBecumn Sppoy-Lebpé. YcrtaHoBum pi; = 1.

(a) MokaxuTe, YTO P12 = Wy1/ Wiz U Pap = 2W11/Woy.
(b) Mpeanonoxum, 4To

w; = (W11, Wa1, Wap1, W) = (8, 14,4, 6),

Wy = (W112, Wa12, W12z, Wao) = (0,0, 0, 10).
Hangute notpebutenbckme nnaHbl 1 LeHbl B paBHoOBECUMU Dppoy-Llebpé.

(c) OnuwuTe, Kak Bbl MOXeTe TpaHChOpMUpPOBaThL Bawl oTBET Ha NyHKT (b) B
paBHoBecue PagHepa ANl NOMHOMO pblHKa akTMBOB, XapaKTepusyoLwerocs
maTpuuen goxogHocten 2 X K B gpopme R = [rq,...,rk], rae r oTpaxaer
LLOXOHOCTb akTuBa K B eguHuuUax matepuansHoro 6nara 1.

. (OnumoHanbHoe ynpaxkHeHWe Ha [4oKa3aTenbCTBO (POPMYIIbl OLEHKN aKTUBOB)
Mpegnonoxwum, cywectsyoT K aktuBoB, L MaTepuanbHblx 6rar n S cocrto-
aHun mupa. Myctb ry = (ri, ..., rsk) € RS 0603HauaeT BEKTOP JOXOOHOCTM

aktnBa k B eamHuuax 6nara 1. Onpegenum maTpuuy pasmepHocTn S X K Kak
R = [ry, ..., rk]. Mpeanonoxum, 4to r, > 0 anga noboro kK n 4to B Kaxaom
COCTOSIHMM MUpa S CYLLECTBYET Takon akTuB K, 4To rg, > 0. YcnoBue oTCyTCTBUS
apbutpaxa 3anucbiBaeTcs Kak:

#zi € R Takoro, yto qz; < Oun Rz; > 0.

3neck € RK 0603HauaeT BEKTOp LiEH akTUBOB, a z; € RS 9TO noTeHumanbHbIN

nopTdens ana nwboro 3agaHHoOro mHameuaa i. B cooTBeTCcTBUE C YCNOBMEM OT-
cyTcTBUSA apbutpaxa, u3 r, > 0 cneagyet, 4To g > 0 ana noboro aktmea k.

Onpegenum @ = {Rz; : z; € RK, qz; = 0} n sametnm, 4to ® 3TO NUHENHOE MOA-
npocTpaHcTBo B RS. [lokaxuTte Lwiary, npuBeaéHHbIE HIDKEe, Criefdys Noackaskam
B ckoOkax:

War 1. CywectsyeT g € RS ¢y > 0, yto ue = 0 ans nwboro @ € P. ([1oo-

cKkaska. YCnoBue OTCYTCTBUS apbuTpaxa noapasymeBaeT, YTO NUHeliHoe noanpo-
cTpaHcTBo O He nepecekaeT Bbinyknoe MHoxkecTso RS, ¥ {0}. Pasgennte aTm ABa
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MHO>KeCTBa C MOMOLLBIO runepnnockoctn. To, 4to ue = 0 gns nborogp € ©
Bynet cnegosaTtb U3 dhakTa, 4To P 3TO NUHENHOe NPoCcTpaHCTBO. A To,4To U = 0
cnegyet u3 ?:grylvleHTa, OCHOBAHHOrO Ha (hakTe, uTo ¢ + Axs € R* ¥ {0} ans

MoBOro g ¢ ¥{0}, ni06oro NONOKNTENBHOTO YMCna A 1 MOBOro S € S, rae *«
0603Ha4aeT COOTBETCTBYIOLUMIA €ANHWUYHBIA BEKTOP.)

War 2. lNpu 3agaHHom Ha LWare 1 y, BekTop YR NpuHagnexuT NMUMHENHOMY
npocTpaHcTBY {aq : a € R}. ([Todckaska. B MHOM crniyyae Mbl MOXEM OTAENUTb

BEKTOp MR OT 3TOro npocTpaHcTBa. Tak Kak 370 NIHENHOE NPOCTPAHCTBO, TO, KakK
1 Ha NPOLUIOM Luare, 3TO NPUBOAUT K TaKOMY pasfensitoLliemMy BEKTOpY HopMarnu
zi € RX, ut0 qz; = 0n (UR)z; = w(Rz;)) > 0. 3apgaHne @ = Rz; NpuUBOOUT K
MPOTUBOPEYNIO C ONpefeneHnem L.)

y - ~ = 1y BbiBoa:
War 3. yR = aq ana kakon-to a > 0. Tak, R = q, rae g =
cywiectByeT Takom Bektop U > 0, yto R = q. ([Todckaska. B cootBeTcTBUE C
LWarom 2, cyulectsyeT Takad a € R, 4to yR = aq. 3ametum, 410 yR >0 n q

> 0. BepHo?)
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3agaHusa ona NpoMeXyToO4YHOW aTtTecTauuun

O6wmn Bec: 100 6annos..

1. (25 6annos) HavanbHuk P 1 areHT A urpatoT B cnegytowyo urpy. CHavana A
CKPbITHO BbIOMpaeT ypoBeHb ycunuii no nobbuposarHmio a = 0, HaknagbliBaKLLMMI

U3OepXKn Kak Ha A, Tak 1 Ha P. [lanee peanusyetca curHan s = a + 6+ u suau-
MbIW 515 06eunx ctopoH. Benepn 3a atum P npuHMMaeT pelueHne X € (— 00, +o0),

N nakoHeu, P nonyyaet Bbimrpbill — (X — 0)? — Ka, rae k > 0 koHcTaHTa, a A
nony4aet Boivrpbiw X — C(a), rae C(a) cTporo BospacTarLLas n CTporo BbIMyk-
nasa pyHkumsa. A A, n P MakcuMmM3npyoT CBOW OXUOaeMbli BbIMIPbIL C y4ETOM
nx ybexaeHun oTHOCUTENbHO cTpaTerMm Apyr gpyra. Takxke y HUX ecTb obuiasn
anpuopHas yoexaeHHOCTb OTHOCUTENbHO CyyvarHbIX BENWYMH O 1 U: 6 1 U He3a-
BUCUMbI U HOpManbHO pacnpegeneHbl co cpegium 0 n gucnepcusamun V (6) n'V (u).

(a) Myctb P npegnonaraet, 4to A NpunoXxuT ycunue . KakoBo anoctepuopHoe
oxugaHue 6 c ycnosuem Ha BenuuuHy Habnogaemoro curHana s? Kakos
ONTUManbHbIN BLIOOP X C Y4ETOM €ro nNpearnonoXKeHun ob a N 3HaHus S.

(b) Kakue ycnosus onpenensitoT paBHOBECHOE 3HayeHne yeunus a? Kak aTo 3Ha-
yeHue 3asucut ot V (6) nV (u)?

B npoaHanuavpoBaHHOW Bhbille Urpe HadanbHuK P He MOXeT 3apaHee pewnTb
Kak OH oTpearmpyeT Ha CUrHan s, CreHepupoBaHHbIM areHToM A. Tenepb npeano-
NoXum, 4To, nepeq Tem kak A BbibepeT a, P 0bs3biBaeTca cobntogatb npaBunio
NPUHATUA pelerns X =d+bs, rae d n b > 0 KOHCTaHTHI.

(c) Kakoe ycnoswue onpefensiet onTMMarnbHbIN BblIOOp @ areHToM A npu JaHHOM
npaBune NPUHATUS peLueHna?

(d) OB6bsicHMTe CyTb KOMMApoMMUcca, C NMOUCKOM KOTOPOro crankusaetcs P npwm
Bblbope b. CpaBHuBas onTumanbHbIi Bbibop P B cnyvae ¢ obs3aTenscTtBoM
cnegoBaTtb NpaBuiy MNPUHATUA pelleHns (b6e3 nepecMoTpa KOHTpakTa) u on-
TUManbHbIN BbIOOP B crnyyae 6e3 0b6s3aTenbCTB (C NEPECMOTPOM KOHTpakTa)
B pPaBHOBECUW, BbISICHUTE B KakOM crnyyae Bblbop X 6Gonee 4yBCTBUTENEH K
curHany s. Kakyto 3aBucumoctb BenuumHel b ot V (6), V (u) u K Bbl oxunaa-
ete? ObbscHUTE.

2. (15 6annos) HentpanbHbll K PUCKY HayanbHWK P 3akntovaeT KOHTPaKT O Bbl-
NOMHEHUN paboT C UCMbITLIBAIOWMM HEMNPUSA3Hb K PUCKY areHTOM A, KOTOpbIn
onpeaenseT 3apaboTHy nnaTy W Kak (yHKLMIO OT UTOroBOro pesynsraTa pa-
60T z, BbINOMHEHHBbIX areHToM A, a z = eX, rae € B CBOK o4yepeab Habnogaembii
VHOBWAYaNbHO areHToM A ypoBeHb YCWUMUsi, a X Cly4YarHbIN LLIOK, KOTOPbLIN pea-
nu3yeTcs nocne Toro kak A BbiGMpaeT ypoBeHb yCUnus. Yeunme e MoXeT MpUHu-
MaTb TOSbKO ABa 3HadeHuns, O u 1, n u3gepxku, Kotopble HeCET A, paBHbl C(e),
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roe C(1) > C(0). x = x > 0 ¢ BeposATHOCTbIO P, U X = X < 0. [ycTb KOHCTaHTa
m > 0 o3HayaeT px + (1 — p)Xx.

Mpw ycunum e areHTa A 1 nognMcaHHOM KOHTpakTe W(z) HadanbHUK P nonyyaer
z— w(z), aareHT U(w)— C(e), rae U(w) BospacTatoLias 1 CTporo BorHytas qoyHk-
una. Ecnu areHT He NognucbIBaeT KOHTPAKT, TO OH MOMyYaeT rapaHTMpOBaHHYO
nonesHoctsb O.

(a) Ecnu P xo4eT motuBupoBatb A nognucatb KOHTpakT M Bblbpatb e = 0,
TO KaKMM OrpaHW4yeHUsM WHAUBUAYANbHOW PauMOHANbHOCTM U COBMECTU-
MOCTM MO CTUMYraM [JOMKeH YOOBNETBOPSTb KOHTPaKT (To ectb W(X), w(0),
n w(x))? Kakue oxugaemble U3OEpXKKW, CBA3aHHblE C 3apnnaton, Hecet P
B Cryyae HaunyJwero Aans Hero koHTpakta? O6bsacHUTE.

(b) OTBeTbTE Ha Te >ke Bonpockl Ansie = 1.

(c) MNpwu kakom ycnosun ans P 6onee BbIrOOHO MCNONb30BaTb HaUMyYLIMA KOH-
TpakT n3 nyHkTa (b) yem ua nyHkra (a)?

(d) Tenepb NyCTb CryYalHbIN LLOK X MOXET MPUHUMATL 3 3HadeHus: X > 0,0 u
X < 0, co CTpPOro nonoXuTenbHbIMU BEPOSITHOCTAMM, TaKUMWN YTO OXuAae-
MOe 3HayeHue X BCE elle paBHO M. Bcé octanbHoe oCcTaeTcd HEU3MEHHbIM.
CpaBHuTe (C BblYMCNUTENbHBIMKU AeTansMu) CBA3aHHble C 3apniaTton OXu-
[aemMble U3OepXKKN HavarnbHuka P ¢ Temu, 4to nonyyunuce B (b), ecnm B
paMkax aTon 3agadum P xo4eT moTuBMpoBaTb areHta A Bolbpate € = 1.

3. (20 6annos) Y npogaBua MMeETCs OAHA eauHMLA ToBapa, KOTOPbIN OH MOXET

MOCTaBUTb HE NOHECS HUKAKUX m3fepxek. Mimeetca aBa nepuogda BpemeHu: t =
1 unt = 2. EQUHCTBEHHbIN NOKynaTesnb B 3TOW 3KOHOMUKE MOXET ObiTb OBYX
TUMOB: YBEPEHHbLIN U HEeyBepeHHbIA. YBEPEHHbIN MOKynaTesnb OUeHWBaeT ToBap
Kak Vs = 1. HeyBepeHHbIN >Ke He MOXET onpeaenuTbCa C OLIEHKOW, nonarasi, 4Tto
B nepuogde t = 1 oHa, Vv, paBHOMepHO pacnpegeneHa Ha [0, 2]. B nepvoge t = 2
OH y3HaeT OLEHKY, BHE 3aBUCUMOCTI OT TOro, Kynnn OH ToBap Bt = 1 unu HeT.
XpaHuTb TOoBap 3aTpaTHO ANsA npofasua, oH nnatut ¢ > 0, ecnu ToBap He NpogaH
Bt = 1.[lpogaseL He 3HaeT TUMN NOKynaTens, npegnonaras, YTo C BEPOSTHOCTbLIO
A< % nokynaresb HeyBepeHHbld. B nepuoge t = 1, npodasel, MOXeT caenartb
npeanioXKeHune: MokynaTenb NAaTuT p 3a ToBap, UMest MpU 3TOM BO3MOXHOCTb
BEpPHYTb €ro B t = 2, nonyyas Bo3melleHue r. Ecnv ToBap BCE elue He npoaaH B
t = 2, To npoaasey nNpeanaraeT HOBYIO LIEHY (.

(a) Ecnu npogasel, BCé elle He npofan ToBap B t = 2, Kakylo LIEeHY OH npea-
noxmnt? PaccmoTtpuTte 3 BO3MOXHbLIX Clyyas: OH AyMaeT, YTO nokynaTesib
YBEPEHHbI C BEPOATHOCTbIO 1, HEYBEPEHHbIN C BEPOSATHOCTLIO 1 U HEeyBepeH-
HbI C BeposATHOCTbIO A. [MokaxkmTe, 4To B ntobom cnyyae g Gyget ogHo M TO
xe.

(b) [Onga gaHHOro ( HamauTe OXMAAEMYH MNOME3HOCTb HEYBEPEHHOro MoKynaTens
B MOMEHT BpeMeHn t = 1, ecnu OH peLlmnn OTAOXUTb NOKYNKy Hat = 2.

(c) BbinuwmTe NonesHoCTb yBePEHHOro NokynaTens oT NOKynku ToBapa Bt = 2.
BeinuwmnTte oxunaaemyro npubbinb npoaasla, ecrv oH B UTOre NpoaacT B
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t=2.

(d) KakoBa BepoATHOCTb BO3BpaTa TOBapa, €CMU HEeYBEPEHHbIN MOKynaTenb Co-
rnawaetcs Ha (p,r) Bt = 1.

(e) KakoBa BHeLUHAS anbTepHaTMBa HeyBepeHHOro nokynatensa B t = 1?7 Ka-
KOBa BHELLHAS anbTepHaTuMBa yYBepeHHOro nokynatensa? Kakue Hago Hano-
XnTb ycnosusa Ha (p, r), 4tobbl yooCTOBEPUTLCA, YTO 0b6a TMNa NokynaTens
cornacarca Ha npegnoXeHue npogasua Bt = 17

(f) Hanuwwute oxupgaemyto npubbinb nNpogasua, ecnv oba TmMna nokynatens co-
rmawatotca Ha (p, r)?

(9) TokaxuTe, YTO OrpaHMYEeHNe WHAMBMAOYANbHOW PaLMOHANbHOCTM HEYBEpEH-
HOro nokynatens cessbiBatollee (binds).

(h) Hamgute ontumanbHbIe r U P (MOMHSA O TOM, YTO A < lz). KakoBa oxmpaemas
npmbbinb npogasua B 3TOM criyvyae?

(i) WHTymTMBHO 0OBSACHUTE, NOYEMY MPOAABEL HYXXAAETCA B NPeanoXeHun BO3-
MEeLLEHUs, N NoYeMy U3HayvanbHbIM "arHOCTUUM3M"MoNe3eH Ans HeyBepeH-
HOro NokynaTens.

() TMycTb Tenepb TOBap MOXET UCMOPTUTLCSA C BEPOSTHOCTLIO O (BO BPEMEHHOM
npomMexyTtke mexay 1 n 2 nepuogamu). Kakme moryt 6bITb M3MEHEHUS B
BbIOOpe HeyBepeHHOro nokynatensa? BbiBeguTe HOBYK BHELLHIOW anbTepHa-
TUBY W HOBbIA onTUMarnbHbIi KOHTPakT (P(0), r(0)).

Bonipockl 0nisi paccyx0eHus

nOCTapaIZTer ObITb TOYHLIMW B BaLUMX CyxXAeHudx. I'Iepep, TEeM KaK OTBETUTb Ha BO-
npoc, noTpaTtbTeé HECKOJSIbKO MUHYT Ha OCMbICIIEHUE OTBETA. TeancHo 3anuwnTe Baln
OCHOBHbIE MAEN, N TOSIbKO NOTOM HaYHUTE NMMUCaTb OKOHYaTENbHbIN BapuaHT OTBeTa.

4. (20 6annos) MeHeoxep M MHBECTOPLI UrpatoT B cnegytowyo urpy. B nepuoge 0O
MeHeaxep nybnuyHo BbibUpaeT Kak pacnpenenuTb (UKCMPOBaHHbIN 00bEM Ka-
nuTana mMexay KpaTKOCYHbIM U JOMrOCPOYHbIM nNpoekTamu. Ecnnk; npegoctas-
NeH Ons KpaTKOCPOYHOro npoekTa, To ero goxogHoctb S(Ki), n ecnm K — kg
npegHasHayeH Ans JONroCpOYHOro NpoekTa, TO COOTBETCTBEHHO €ro AOXO4HOCTb
OL(K — Kki). ®yHKumn S(+) n L(*) cTporo Bo3pacTatolime 1 _BOrHyThble, a 0, Ko-
TOpas C paBHbIMU BEPOATHOCTAMU MOXeT 6biTb 6 1 8 (roe 6 > 6), nHomeuay-
anbHO Habnogaema MeHeaxepoM nepes TeM kak HavmHaeTcs urpa. B nepuoge 1,
B3IMISAHYB Ha TO, KaKyl0 4YacTb KanuTtana k; BblbepeT MeHegkep M KakoBa A0X04-
HOCTb KpaTKOCpOYHOro npoekTta S(ki), MHBECTOPbLI OBHOBMSAT CBOM YOexaeHus
OTHOCUTESbHO BenuuuHbl 6. B nepuoge 2 4ONrocpOYHbIN NPOEKT NPUHOCUT LOXO0[,
OL(K — ky).

Hoxon meHepkepa npeactasum kak Vi +Vy, roe Vi paBeH anocTepropHOMY OXU-
LOAHUI0 JOXOOHOCTEN (BbIYMCNSETCA MHBECTOPOM B nepuoge 1) ABYX NPOEKTOB, a
V, 39T0 pearnbHasa JOXOAHOCTb ABYX NPOEKTOB (HabnogaeTtcs BO 2 nepuoe).
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(a) 310 urpa c HabnogeHusmm (screening game) UM CUrHanNU3MpyLwas urpa
(signaling game)? O6bscHnTe. CnoBamm ONULINTE KakKUM YCMOBUAM OOJSHKHO
YLOBNETBOPATb COBEpLUEHHOE paBHOBecue no banecy (PBE)?

(b) MMyctb B pasgensowem pasHoBecun (PBE) ¢ HauMeHbWMMU n3gepxkamu
MeHeaxep uckaxkaeT Bbloop k; (Mo cpaBHeHMto ¢ cutyaumen rage 6 nyernmyHo
Habnogaema) ¢ Lenblo NOBAUATL Ha yOexaeHns MHBECTOPOB OTHOCUTENbHO
6. Kakon tun meHemxepa (8 nnu 0) 6yget uckaxatb Ky, n Kyaa byget Ha-
npaBneHo 3To uckaxeHne? O6bACHUTE.

5. (20 6annos) Oxo3ed M. MNMucToHe - areHT HeneranbHon passeakm PBP, koTopbin
noa ncesgoHumom [JoHHM Bpacko B 1970-bix rogax BHeapuncs B MacduosHyto ce-
Mbt0 BOHaHHO, KpUMUHANBHYO
rpynnmpoBky Hbio Mopka. CobpaHHble MTUMCTOHE YNMKU MOCAYXWUM OCHOBaHN-
em ans bonee 200 o6BuHeHMn 1 H6onee 100 06BMHUTENBHBLIX MPUrOBOPOB MO BCEW
cTpaHe. lMocne aton onepauun Madust ctana npeabsasBnsaTb 0cobble TpeboBaHMa K
HOBbIM MOTEHLUManbHbIM YnieHam ceMbm - “make his bones” (amep. ngnoma o3sHa-
yawLlaa OencTBUA HanpaBleHHblE HA OOCTMXEHME CTaTyca UMW YBaXEHUs!, He
BCerga YeCTHbIM NYTEM) UMK, UHBIMW COBamu, COBEpLUEHMe yOUNCTBa, npexae
yeM HoBoOpaHel cTaHeT “‘cBouM”. YBexaeHHOCTb B TOM, YTO BHEOPEHHLIA areHT
NPaBOOXPaHUTENbHBIX OPraHoB He cnocobeH Ha yOMICTBO C Lenbio MHMuMauum B
KPUMMHAMNbHbIX Kpyrax, Mocnyxuna OTnpaBHON TOYKOWM ANs (DOpMUPOBaHMS Ta-
KX npasun otbopa.

Hanuwwnte mogenb, cnocobHyo 06BACHUTL 3TY UCTOPMIO.
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SAO0AHUA ONA TEKYLWEINO KOHTPOJIA

NomawHee 3agaHue 1.

1. Cmpamezauyveckoe cOepxusaHue exoda.

PbIHOK OTKpbLIT B TeYeHMe [BYX NepuodoB, U3Ha4anbHO cnpoc He onpefenéH. C
BEPOSTHOCTbLIO P cnpoc Benuk (H) B ABYX nepuogax, ¢ BEPOATHOCTbIO 1 — p cnpoc
man (L) B aByx nepuogax. B nepsom nepunoge dpupma A (the incumbent) ogHa Ha
pblHKe. Bo BTOpoM nepuoge Ha pbiHKe BCE eLle npucyTcTeyeT dwmpma A, BTopasd
upma B (the entrant) pelsaet, BOUTU N1 €M/ UK HET, U, €CMN 3aX04eT, MOXET
OCHOBbIBaTb CBOE pelleHMe Ha 3HaHWK O NpubbINM UpMbl A B NepBOM nepuoge.
[loxogHocTb chupmbl A B NEPBOM MEPUOAE OrpaHM4eHa MOHOMONbHON NPUBLINbLO
(M " B cnyyae Bbicokoro cnipoca u M b B cnyyae Huskoro cnpoca, M- < M ).
Tem He meHee, B nepuoge 1 dompma A MOXeT 3apaboTaTb MeHblUle, TanHO 3amed-
nnB Temnbl Npon3BoAcTBa. Ecnu cdompma B BxoguT Ha pbIHOK, TO 06e ompMbl
nony4aroT ayononbHylo npubbins DM npu Bbicokom cnpoce n D- npu HU3KOM
cnpoce. Mpu atom D- < 0 < D" < M ‘. Ecnu dmpma B peluaet He BxoauTb,
TO OHa nonyyaet O BO BTOPOM fnepuoae, B TO Bpems Kak dupma A nonyyaet M -
unn M P B 3aBucumocTn ot cnpoca. Llenbio dmpMbl A B Hauane urpbl SIBMSIETCA
MakcMmMmu3aumns CyMmmbl npubbinen B NepsoM 1M BTOPOM nepuoax.

(a) Myctb, cnpoc nybnmyHo Habnogaem. O6bACHUTE, MNOYEMY B PaBHOBECUM
dvpma A Bcerga BblibupaeT 3apabotaTb MOHOMOMNbHY MpuUbLINL B NEPBOM
nepuoge, a upma B BXoanT Ha pbIHOK TOMLKO TOra4a, Korga cnpoc BEvK.

(b) Tenepb npegnonoxum, 4Tto dompma A BUOMT cnpoc B nepuogde 1, a cump-
Ma B BMAWUT cNpoC TOMbKO MOCne pelleHnss O BXO4e BO BTOPOM Mepuoge.
O6bsicHUTE, NoYeMy B 3TOM BapuaHTe Urpbl C HENOMHOW MHopMaLnen He
CyLLeCTBYeT COBepLUEHHOro 6anecoBCKOro paBHOBECUS, B KOTOPOM dunpma A
cnegyeTt TOWM >Ke CTpaTernn, 4To U B paBHOBECUM NYHKTa (a).

(c) Myctb pDH — (1 — p)DY < 0. Onuwwnte ctpaternn u sepbl (beliefs) B
OHOM W3 COBEpLUEHHbIX 0GanecoBCKUX paBHOBECWA B 3TOM urpe

MHOPMATUBHBIX
CUrHarnos.

2. lueo u Kpemosbllt nupoa.

Huk npocbinaetcs U NnoHMMaeT, 4To xo4eT nogpaTtecd. OH MAET B MeCTHbIN nab
B Hagexae HanTn “xepTBy”. N TyT, KOHEYHO Xe, OH BUOUT MYXYUHY (KOTOPO-
ro, KCTaTu roBops, 30ByT [lon), 3akasbiBatowero 3aBTpak. HUK paHblle Buaen
Mona, HO HMKorga He roBopun ¢ HUM. Huk 3HaerT, yTo lon MoxeT ObITb ABYX
TvnoB: Tpsnka (Wimp) wnn 3agupa (Surly). 3agmpsbl Bcerga pagbl nogpaTbes,
n Huk He xoyeT BCTynatb B ©60M C TakMm TUNOM. A BOT TpAMKM cnabble n mx
nerko nobutb, N03TOMYy HKk ¢ pagocTbio 6bl BbIMECTUN CBOKO 31100y Ha Takom
muweHn. Kak 6bl Tam HM GbINo, HMK He 3HaeT HaBepHska kakoro Tuna [lon,
a TONbKO TO, YTO BEPOSATHOCTb ObiTb TEM UNKU MHBIM TUMOM paBHa 0.5. Kpome
artoro, Huk npountan kHury “Hacrosilume My>X4YuHbl He eOsT KpeMoBble nMuporn’,
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HanucaHHyto bptocom ParipctuHom (Bruce Feirstein), rae 66110 HanucaHo, 4To
3agumpbl 06bIYHO MBIOT NMBO Ha 3aBTpak (beer), a TPANKU NpeanoYMTalnT 3aka-
3blBaTb KpemoBbI nupor (quiche). Huk cnegut 3a Tem, 4To 3akasbiBaet [lon,
N pewaet gpartbca N1 emy unu Het. MHdopmaums o BbiUrpbilax NpuBeaeHa B
MaTpuue Huxe, rae ctpaternm Huka ato ctonbupl, a ctpaterum Mona 1o CTPOKMK.

3adupa Tpsnka
Opatbca OcTaButb OpaTtbca OctaButb
Mupor 0,—-2 1,0 Mupor 1,-1 1,0
Mo 0,-2 1,0 MmBo —-1-c¢,1 1-¢ 0

rae ¢ — AONONHUTENbHbIE U3OePXKN TPSNKkM npu ynotpebneHum nmuea yTpom.

(a) Kakue ycnosus Hy>XHO HanoOXWTb Ha C, YTOObI rapaHTUpPOBaTb CYLLECTBO-
BaHMe pasfenstoLlero coseplueHHoro banecoBckoro pasHosecua? OnuwmnTe

(NonHOCTbIO) Takoe paBHOBECKE.

(b) Ons KakMx 3Ha4eHun ¢ ecTb 06beamHslolWwee paBHOBECUE, B KOTOPOM oba
TMna, 3agupa n Tpsanka, 3aka3biBalOT NMBO Ha 3aBTpak? Onuwute (NOSHO-
CTbl0) Takoe paBHOBECHUE.

(c) YooBneTBopsieT nn paBHoBecue B (b) MHTYMTUBHOMY KPUTEPUIO?

3. ObpasosaHue.

PaccmoTpuM Mogens MHGOPMAaTUBHBIX CUrHanoB Ha pbiHKe Tpyaa CneHca (Spence).
Ha pbiHKe ecTb ABe dmpMbl U ABa Tvna paboTHuKoB, By 1 6, 0 < 6, < 64.

BeposiTHOCTb peanusauun Tvna 64 3agaHa kak Pr{6 = 64} = A n aBnseTca
ny6nmnyYHo M3BecTHOW. PaboTHMK 3HAeT CBOK NPOM3BOAUTENBHOCTL (MMM YPOBEHb
cnocobHocTen) n BolbnpaeT ypoBeHb obpasoBaHua e > 0. Obpa3oBaHue NpoayK-

TMBHO, NPON3BOAUTENBHOCTL paboHunka Tuna f; ¢ obpa3oBaHWeM e 3adaHa Kak

6, +e

®dupMbl BUOAT € 1 0QHOBPEMEHHO NpeanaraloT paboTHMKY 3apnnaty. 3atem pa-
BGOTHUK cornaliaeTcs Ha HauBbICLLYO 3apnnary.
Bbmrpbiw pabotHuka Tuna 6;,i =L, H:

w — c¢(6;,e),

rae c(6;,e) — nsgepxkn obpasoBaHns ons paboTHUKa C ypOBHEM CMOCOBHOCTEW
Gi:

e2
c(6i,e) = 20
1
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Bbmrpbiw pmpmebl, HaHsBLIEeW paboTHMKa Tuna 6; ¢ obpasoBaHMeM e, KOTOPOMY
nnaTuT 3apnnaTty w,
6 +e—w

Takxke npeanonoxum, 4to y dompm ogHm n Te e Bepbl (beliefs) otTHocutensHo
npousBoaMTenbHOCTM paboTHUKa BHE paBHOBeCHOW Tpaektopum (off equilibrium
path).

(a) Paccmotpute cnyyau ¢ nonHoOW uHgopmauuen, B KOTOPOM prpMbl BUOAT
™™Mn paboTHuka. Kakumu Torga 6yayT sapnnatbl Wi 1 W, ¥ ypoBHM obpa-

*

* *
30BaHuA e n e[ ?

Tenepb, NycTb, (hrpMbl BUAAT BbIOOP YPOBHA 06pa3oBaHns paboTHUKOB, HO He
NX TUMbI.

(b) EcTb nu B 3aTONM MUrpe cosepLieHHoe banecosckoe pasHoBecne (PBE), koTo-
poe MOBTOPSET Criy4yan NOMHOW MHopMaumn (B nnaHe ypoBHA 3apnnaTt u
obpasoBanus)? Ecnun ga, Hangute COOTBETCTBYHOLIME OrpaHUYEHUS Ha MHO-
>KEeCTBO napameTpoB 3agauun (64, 6., A) 1 Npeanoxute MHTYUTMBHOE OObBSC-
HeHve Ballero oTBeTa. Ecnu HeT, TO Takke obbacHUTE noyemy. Mpowmnnto-
CTpUpynTE Ball OTBET rpadmyeckn Ha nnockoctn (w, ) (He 6ecnokonTech
06 n3nuwHen TOYHOCTU Ballero rpadmka).

(c) CdopmynupyiTte TpebosaHne foMuHMpoBaHusa® (dominance requirement) ans
ounwieHna PBE (PBE refinement). MycTb, MHOXECTBO NapameTpoB TakoBO,
YTO MHOXKECTBO 00beauHALWmMX paBHoBecun (), KOTopoe BbIfIo NoaBepxe-
HO ouunweHnto TpeboBaHMEM OOMUHUPOBaHMS, HenycTo. CoaepXuT nn 3To
MHO>KECTBO Takoe 00beauHsioLLee paBHOBECKE, B KOTOPOM Y B HauBbICLLWIA
BbINIPbILL?

4. Ok3ameHb! (OnyuoHarsibHo).

KapeH xotena 6bl, 4TOObLI €6 apyr TvM chan ak3ameHbl. TUM MOXeT BblOpaTb
rOTOBUTLCS, HECH U3OepXKKU C. ECriv OH He roToBUTCH, TO He caacT ak3ameH. Ec-
1N TOTOBMUTCS, TO C BEPOSATHOCTbIO O OH caacT ak3ameH. WHbiMu cnosamm, 6 —
3TO ypoBeHb cnocobHocten Tuma. Ecnu Tum coaet ak3ameH, KapeH nonyyaer
Boirogy V > 0, a Tum nonyyaet U > 0.

KapeH npeanaraet Tumy Harpagy b € [0, V], KOTOpyto OH NONy4uT B cryyae caa-
4K ak3ameHa. Taknm obpas3om, B criyyae ycnewHon caaun KapeH nonyuntV — b,
0 B cnyyae npoeana. Tum nonyyaet O B crnyyae, ecnv OH He roToBUTCA, — C eCrnu
roToBUTCA U He caaéTt, U +b— ¢, ecnu rotToBMTCA W BCE-TakM CAAET. [1ns NpoCTOThI
npeanonoxum, 4To Tum BbIOMpPaeT roToBUTLCS Bcerga, Koraa emy 6e3pasnnyHo
FOTOBUTBLCSI UIN HET.

CnocobHoctn TumMa n3Ha4YanbHO HEW3BECTHLI: O C BEPOSATHOCTBIO a U B C Be-
poaTHocTelo 1 — a, roe

1>64>6.>0,[aby+(1— a)g JlU<c<6 (U+V)nmc<oyu

1Onpepenexvie foMuHMpoBaHusa (dominance) M paBHOBECHOTO AOMUHMpOBaHUsa (equilibrium
dominance) MmoxeT GbITb HageHo B Appendix A rnaebl 13 MWG.
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Mbl 6ynem HasbiBaTb Bepy TuMa oTHOCUTENbHO ero 6 “yBepeHocTbio B cebe’. CHa-
Yana, NycTb, HW OAMH U3 UrPOKOB He HabniogaeT 6. CneposatensHo, KapeH Ha-
YMHaeT urpy c Bbibopa 6oHyca b. Tum Habnogaet GOHYC M pelaeT roTOBUTHCS
nm emy.

(a) Kakon 6oHyc BbibepeT KapeH?

Tenepb KapeH moxeT BuaeTb ypoBeHb crnocobHocter 6 Tuma, a TuM He MOXeT.
CnepfoBatenbHo, Mpupoaa aenaeT nepsbiit Xoa 1 BeibupaeT 6 € {6, , 64 }. 3aTem

KapeH Habnogaet 6 u npegnaraet by (ecnm 6 = 64) unn b, (ecrm 6 = 6,). 3atem
Tum HabnogaeT b, HO He 6, u BbIBUpaeT roToBUTLCA UKU HEeT. Mbl 3aMHTEepeCcoBaHbl
B MOWCKe coBepLLeHHOro BaiiecoBckoro-HawWw paBHoBecus (Perfect Bayesian Nash
Equilibrium) B 4ncTbIX CTpaTernsx.

(b) lMokaxuTe, 4TO He CyLleCTBYeT pasdensiolero paBHOBECUS, @ UMeHHo, b =
bf, B ntobom paBHOBECUMW.

(c) BbIinonHseTcsa N B 3TOM Cryyae ycrnoBue cTaHgapTHOM copTuposku (standard
sorting) (npocToro ckpelmBaHus (single crossing))?

Tenepb, nyctb, KapeH Takke (nommmo boHyca b = 0) npeagnaraet Tumy 6e3-

ycnoBHbI nogapok w > 0. CnegoBatenbHo oHa nnaTtuT Tumy b + w, ecnn OH
COaET, U W, ecnu OH He cgaét. Tak, KapeH npegnaraet (wWy, by ), korga suaut
B, n (W, b), korga BuanT 6. Mbl 3aMHTepecoBaHbl B MOUCKe pa3fensowero
paBHOBECMUSI.

(d) Mokaxute, yTo Wy = 0wn by = (¢/6.) — U B niobom pasgensioliem pas-
HoBecuu. lNokaxuTe, 4To BMecTe ¢ WY, = C — 64U un b, = 0 aTn 3HaveHusn
obpasylT paBHOBECKE.

(e) KpaTko npouHTepnpeTupynTe 3TOT pe3ynbTarT.

. Bepbl (makc. 500 crios).

AHanus pasgensioLiero paBHOBeCUs B Urpe MHPOPMaTUBHbLIX curHanos (signaling
game) gomxeH onpegensatb Bepbl (beliefs) nonyyatensa curHana, npuyem curHan
Mor BbITb NOCMaHHLIM He Ha paBHOBeCHOM TpaekTopuun (equilibrium path). MNogo6-
Hble Bepbl MPOM3BOSbHbI, a@ CrefoBaTenbHO NMPOU3BOSbHLI U BbIBOAbI, CAEMAHHbIE
Ha nx ocHoe. KakoBO Balle MHeHMe No 3TOMY BOMNPOCY?

. HepaseHcmeo 3apninam (makc. 500 crios).

MpeanonoXum, YTo AOCTYMHOCTb YHUBEPCUTETCKOTO 06pasoBaHUsl CTaHOBUTCS B
MEHbLLEN CTeneHn 3aBUCMMON OT GoraTcTBa MMM coumanbHOro knacca. Micnonb-
3ysl MoAENb UHGOPMATUBHBLIX CUrHANoOB 0Opa3oBaHUsA, NPEACKAXUTE, KaK MOXEeT
W3MEHWUTLCS HEPABEHCTBO 3apnnaT Cpeay pasnuyHbIX BO3PACTHbLIX TPy,
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[NomalwHee 3apaHue 2.

1. flokmop u nayueHm.

PaccmoTpum mogenb MHGOPMATUBHBIX CUIHANOB C HEOBSA3bIBAOLWMM Pa3roBOPOM
(cheap talk) ana mogenb Kpoydopaa n Cobena (Crawford&Sobel (1982)). MNpea-
NOMNOXNM, UMEETCA MaLUMEHT, KOTOPbIA MNOXO cebs YyBCTBYET U MAET Ha Npu-
€M K Bpayy. [JoOKTOp AOMMKEH PELUNTb B KAKOM fIEYEHNN a HYXXOAEeTCs NauMneHT.
Tuvn neyeHus 3aBUCUT OT COCTOSIHWS 300POBbS MauMeHTa B, NMYHO Habnogaemo-

ro naumeHToM. AnpuopHas Bepa (prior belief) gokTopa 0THOCMTENBHO COCTOSIHUS
300poBbs naumeHTa - 6 ~ U [0, 1]. NaumMeHT nocbinaet HAYero He CTOoALWMI, He

CBS3bIBAIOLLMIN N HEe npoBepsieMbli curHan s € [0, 1] o cBoém 300poBbe (T.e. 06b-
SICHAET KaK OH cebs yyBcTBYeT). [loKTOpa BOSHYET €ro penyrauusi, No3TOMy OH
XO4eT npeanucatb NOAXOASLLEE JeYeHue:

UP(a, 8) = — (a — 6)2. Ho, Gyay4ym MNoxoHAPVKOM, NaLMEHT XO4eT, YTobbl ero
“nepeneunnn’: UP(a, 0) = — (a+ (b + 6))?, rae b > O CKNOHHOCTb K U3MULLHEMY
NeYeHunto.

(a) MycTtb b Takoe, YTO CyLEeCTBYET ABYX-AMBU3MOHHOE paBHOBecue (2-parti-
tional) (p=2).
OxapaKkTepusynte 3TO paBHOBECHE.

(b) Mpwn KakmMx ycnoBusX CyLecTBYeT 3TO paBHOBeCHE?

(c) AsngeTcs nNn 9TO paBHOBeCWe eAMHCTBEHHBIM? Ecnn aa, To o6bacHUTe no-
yemy. Ecnv HeT, TO onuwuTte apyroe(ue) pasHosecue(us).

(d) MocuuTante oXuMAaaemble BbIMIPLILWN AOKTOPaA U nNaumneHTa. Kak mMeHsTca
BbIUIPbILLN C U3MEHeHeM b?

2. PbiHOK mpyda.

EcTtb gBa TMNa pabounx Ha pbiHKe Tpyda, i = 1, 2. Pabounn Tvna i nMmeeT creay-
OLLYIO (PYHKLIMIO MOSIE3HOCTHN

ui = (W, x) =w = ci(x),

rae W 3To 3apnnartapaboyero, X 310 Gnaro, KOTopoe OH nNpomn3BoauT, a C;i(X)
BbIMyKMas Bo3pacTalowas MyHKUMSA nsgepxkek, ¢h(X) < cyx), ¢f(o0) = co ana
i =1,2. lonsa paboynx nepBoro Tuna pasHa A.

(a) MycTb ecTb eAMHCTBEHHAs HaHMMalwas dupMa Ha pbiHKE, U OHA He Ha-
6nogaet Tmn paboyero. Mpubbinb UpMbI 3agaHa BENNYMHON BbINyCKa C
BblMETOM 3apaboTHOM nnaThl

T=X— W
Mpeanonoxum, 4YTo MMHMMarnbHas 3apaboTHas nnata Anst 06omx TUMOB pa-

6ounx 0. OnmwnTe MOHOMNONUCTUYECKMEe camooTouparolme (screening) KoH-
TakTbl (Wj, Xj), KOTOpble npeanaraet oupma.
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(b) Tenepb, NyCTb, Ha PbIHKE MHOXKECTBO (OMPM, U HMOOHA U3 HUX He Habntoaa-
eT T1n paboyero. Ppmbl COPEBHYIOTCA B Haéme paboumnx. OnuwnTe KOHKY-
peHTHoe camooTOupatollee paBHoBece Halla, coBeplueHHOE MO Moabirpam
(Subgame perfect Nash Equilibrium - SPNE).

(c) Kak Obl namenunnucb Bawm oteeThl B (a) n (b), ecnu 6bl upmbl MOMmK
Habntogate TMN paboyero? MNMoyemy nepsoe Haunyywee (first best) pelwenne
MOXET (U HEe MOXET) ObITb AOCTUTHYTO B KAXKAOM M3 3TUX CLeHapues?

(d) Mpeanonoxkum, 4to ci(x) = 12x2,i =12nA = % BbiBeanTe ypoOBHM Bbl-
nycka 1 3apnnaTt B MOHOMOMUCTUYECKON N KOHKYPEHTHOW npobnemax ¢ Ha-
6nogaeMbiMu 1M HeHabnogaemelMmM TUNnamm paboumx (T.e. (a)-(c)).

3. CmpaxosaHue.

PaccmoTpute KOHKYPEHTHYK MOAeNb caMooTbopa Ha CTPaxoBOM PbIHKE C ABY-
Ms Tunamu notpebutenen L n H. Y Bcex pabounx ectb n3HayanoHoe 6oraTcTeo
W > 0, 1 OHM MOTYT CTOSKHYTbCA c yTpaton d > 0,d < W . BeposiTHOCTb yTpaThl
Ans tvna L paBHa p, a ans H paBHa py, rae py > pL. MHOXeCTBO KOHKypHK-
PYIOLLMX CTPaxoBbIX KOMMAHWA NpeanaranT KaKgoMy noTpebuTento cTpaxosble
KOHTPaKTbl MPOTUB yTpaThbl. BepoAaTHOCTb yTpaThl U PYHKLMA NONe3HOCTU 06omx
TUMNOB NOTpPebuTenen N3BeCTHbl AN BCEX YY4aCTHUKOB.

[nsa nyHktoB (@) n (b) npegnonoxuTe, YTo BCe NOTPEOUTENN UMEIOT OOHY M TY >Ke
CTpOro BorHyTyto (bepHyneBckyto) nonesHocTb oT boratctBa u(W), (W) < 0
n u(W) < 0. Takum 06pa3om, Tunbl noTpebuTenet pasnuualoTcs TOMLKO BEPO-
SATHOCTbIO yTpaThl.

(@) Myctb TMNbI notpebuTtenen nybnmyHo Habnogaembl. HapucynTe rpaduk,
OTpaXkaloLLMii PaBHOBECHbLIM peaynbTar 3Ttoin mMogenu. O6bsacHuTe. Bbinu-
LUMTE YPOBHM NONE3HOCTU, NPEASIOXKEHHbIE KaXKOOMY Tuny notpebutens B
3TOM paBHOBECUM.

(b) Tenepb NpeanonoXXum, YTo TUMbl NOTpebuTenen 3BeCTHbl TONbKO CaMuUM
notpebutensam. Hapucynte rpaduk, oTpaxatowmin pasgenstoluee paBHoBe-
cue B aton mogenun. ObbacHUTE NOrMKy Bawero rpaduka. CpaBHuTe 3TOT
pe3ynbTaTt C pe3ynsTaToM (@) W BbICKaXXMTe Balle MHEeHWe Nno noBody MCTOY-
HWKa pa3HuWLbI/CXO4CTBA.

(c) Tenepsb, nycTb, notpedbutenn TMna H ucnbITbiBalOT 60NbLYI0 HENPUSA3Hb
K pucKy n umetoT cyHumo nonesHoctn v(W ) smecto u(W). Kak u Bbl-
e, BEPOATHOCTH yTpaTbl U OYHKLUMWN NOSE3HOCTU 0boMX TUMOB noTpebuTte-
nemn obLemnsBecTHbl, HO TUMbl U3BECTHbI TONbKO NoTpebutenam. Hapucynte
elle oauH rpadomk, 4Tobbl NokasaTe BMMSHWE M3MEHEHUS (DYHKLMW NONE3HO-
CTW Ha KOHTPaKTbl B pasgenstLlem paBHoBecuu. [Npeanoxure MHTYMTUBHOE
00bsICHEHNE NOYEMY ITO U3MEHEHME (PYHKLMM MONE3HOCTM MOHMXKaET Unu

1CoBeT: ncnonbayite crieayoLLyto CUCTEMY KOOpAMHAT: GOraTcTeo (Mocrie CTpaxosku) noTpedu-
Tens B GNaronpusTHOM COCTOSIHUM MPUPOAbl - FOPM3OHTarbHas ocb; 60raTcTBO (MOCNe CTPaxoBKM)
noTpebutens B HEGNAronpUATHOM COCTOSIHUM MPUPOZAbI - BEPTHKArNbHas OCb.
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MOBbILLAET MONE3HOCTb 060MX TMMOB B pasgendroem paBHOBeCI/II/IZ.

4. [NpodykmueHbie 3adayu (OnyuoHarsbHO).

PacwupbTe Mogenb camooTbopa Ha pbiHKe Tpyaa, KoTopas Obina Ha 8 nekuuw,
Tak, 4Tobbl 3agaun Gbiny NpogykTMBHBIMK. [lpegnonoxute, YTO paboTHMK TuMa
6 nponssogut O(1 + pt) eouHuL ToBapa, Koraa OH WMeeT 3apaHve t, a y > 03
Onpegenute SPNE B aTon mogenu.

5. MNayueHm (cHosa) (makc. 500 crios).

MpeanonoXxum, YTo NauueHT-UNOXOHAPUK M3 3adayn 1 aBnaeTcs npogeccuno-
HanbHbIM 6eryHom. MocnefgHve ABa roga nauMeHT TPEeHUPOBAsCa ANS OYeHb BaX-
HOro 3abera n c HeTeprneHuwem ero xaét. [Ansa Toro, 4ToObl yyacTBOBaTh B 3TOM
FOHKe, OH OOokKeH aokasaTb OpraHmsaTopam FOHKW, YTO AOCTaTOMHO 340POB.
MycTb Ha npuéme y Bpaya-xumpypra Takxxe npucyTcTByeT oanH u3 OpraHuaa-
TopoB. Kak BblaymaeTe, YTO NPOU3ONAET C Ka4eCTBOM WHGOpPMaLuK, KOTOPYHO
coobuaeT naymneHT?

6. Omcymcmeue pasHosecusi (Makc. 500 crios).

B paccmoTpeHHon B knacce mogenu camooTbopa Ha pbiHKE Tpyada Mbl OBHapPYXu-
nn, 4yto obveauHsawmin (pooling) KOHTpPakT He ABMANCS paBHOBECUMEM, MOTOMY
4yTO (pupma Morna 3apabatbiBaTb AeHbMM, NPOMyckasi KaHAMAATOB XOPOLIero Tu-
na. Mbl Takxke BUagenu, YTO Npu HEKOTOPLIX YCMOBUSX pasgensioliee paBHOBeCHE
BbINo Xy>xe YeM 0ObeAUHAIOWMA KOHTPAKT. He o3agaumBaeT nv Bac aTOT pesynb-
Tat? Kak 6bl Mbl MOMMN U3MEHUTb MOAENb, YTOOLI NONy4YnTh Bonee pasymMHbie
npenckasaHma?

2CoBeT: Bbl MOXETe NOHMMATb Henpsi3Hb K PUCKY B CreAyloLeM CMBbICNE: areHT C MOMe3HOCTbIO
V(") nmeeT BOMbLUYIO HEMPUA3SHL K PUCKY YeM areHT ¢ u(+), eCnu 3KBMBANEHT HaAexHoCTu (certainty

equivalent) notepeu B ¢ nonesHocTbio V(+) HWKe 3KBMBANEHTa HaOEXHOCTU TOW >Ke NIoTepen ¢ nones-
HocTbio U(+). dpyrumu cnoeamu, ecnu areHT ¢ u(-) 6espasnuyeH mMexay 9KBMBAnNeHTOM NonesHoctn A
n notepeei B, areHT ¢ 6onblien HeNnpuUsa3HbIo pucka (V(+)) cTporo npegnoymTaeT Bblbpatb A U3 A 1
B.

3MoMHUTe, YTO B KNMacce Mbl paccmapuBanv cnydvan, rae paboTHuK Tvna 6 nponssoaut 6.
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HdomalwHee 3aaaHue 3.

1. HebnazonpusimHbiti ombop ¢ Hedenumbim br1a2om.

PaccmoTtpute Mogenb, KOTOpPYK Mbl 06CYyXaanu B Knacce, HO rge areHT MOXeT
nponssogutb O unn 1 eauuuuy Toeapa. OueHKa OfHOW eauHULbl ToBapa MpWH-
uunanom pasHa S. 3gepxku areHTa rno npov3BOACTBY OAHOW edWHMUblI ToBapa
paBHbI 6, KOTOpas NPUHUMaET OBa 3HayYeHus: 6 C BEpPOATHOCTLIO V U 6 C Bepo-
ATHOCTbO 1 — v, 6.6 = 6 — @ > 0. Torga areHT c u3gepxkammn 6 nNpomnseo-
ANT OA4HY eauHuMuy ToBapa, npuHuMnan nonyvyaetrS — t, a areHtt — 6, rge t
TpaHcdepT OT npuHuMnana K areHty. OTcyTCcTBMe NpoW3BOACTBA COOTBETCTBYET

OTCYTCTBUIO U3AEPXKEK M LEHHOCTW AN npuHuunana. Npoun3BoacTeo Bcerga ad-
ektnBHO: S > 6. MuHMManbHaa nonesHocTb areHta 0.

B Havane nepuoga npuHumnan npegnaraet BoiGop: {(p,t), (p,t)}, rae p u p Be-

POSITHOCTM TOPFOB C areHTOM, Y KOTOPOFO HWU3KWE U BbICOKME M3LEPXKU, COOT-

BETCTBEHHO (3aMeTbTe, YTO TpaHcdepT OydeT caenaH BHE 3aBMCMMOCTM OT TOro
COCTOWUTCS TOPr UIIN HET).

(a) Hangute nepsoe Haunydwee pewenue (first best).

(b) Hamgute BTOpOE Haunydwee pelleHne (second best).

(c) MoxeT nu npuvHUMNan pennuuupoBaTb BTOPOE Haunydlee pelueHue bonee
MPOCTbIM KOHTPAKTOM? YTO 3TO 3a KOHTPAKT?

. Hebnazonpusmueiti omb6op nokynamesem, obradarowum YyacmHol uHgbopmauyued.

PaccmoTpuM elle oauH CTaHdapTHbIA criydan HebnaronpusaTHoro otbopa: npoga-
BEL, KOTOPbIN 3HAET U3AEPXKKN, NpodaeT ToBap MOKynaTesno, KOTOPbIM YaCTHbIM
obpa3om 3HaeT cBot oueHKy (valuation).

N3pepxkm npuHUMnana Ans g eanHuu Tosapa (M ansa ypoBHA KadecTsa ()
paBHbI c(q) v c(q) > 0, c(q) > 0, c(0) = 0. MonesHocTb npuHuMnaza pasHa
V =t — c(q. OueHKa TOBapa areHToM pasHa Au(q), rae u’(g).0, u(g) < O,

u(0) =0wu 6 = 8 c BepoaTHoCTbIO V, @ 6 = 6 ¢ BepoATHOCTbIO 1 — v. O603Ha4MM
6.0 = 6 — 6> 0. MNonesHocTtb areHta U = Bu(q) —
t.

(a) Hangute nepsoe Haunydwee pelleHue.
(b) MMposepbTe ycnosue CneHca-Mupnuca (Spence-Mirlees condition).

(c) Hangute BTOpOE Havny4lee peLleHue.

(d) Korga ontumanbHo "6nokuposatb"("shut-down™) areHTa ¢ HU3KOW OLEH-
Kon?

. OdamxueaHue u HebnazonpusamHbit ombéop.

ECTb KOHTMHYYM HenTpanbHbIX K PUCKY 3aémwmkoB 6e3 nuyHoro Goratctea u
C OrpaHUY4eHHON OTBETCTBEHHOCTbI. [loNns v nepBOro Tuna 3aémLimMKoB UMET
NPOEKTbI C rapaHTUPOBAHHON AOXOAHOCTLIO h Npu nHBeCcTMUMAX paBHbix 1. [Jons

1 — v BTOPOro Tvna 3aémLUMKOB MMEIOT (CTOXaCTUYECKM HEe3aBUCKUMbIE) MPOEKTHI,
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npuHocawme h c sepoatHocteto 6 € (0, 1) u O ¢ BeposATHOCTBIO 1 — 6, Npwm

nHBE-
CTULMAX paBHbIX 1. Ecnn 3aémwuk He 6epéTt B 40T, TO nonyyaeT MUHMMAIbHYHO
Nosie3HocTb U.

EcTb eqMHCTBEHHbIN HENTPanbHbIN K PUCKY BaHK OOCTYMNHbIA AN KPEAUTOBaHUS,
N3NEPXKKM (PUHAHCUPOBAHUS KOTOPOro paBHbl . baHk npeanaraeT KOHTPakTbl,
YTOObI MaKCUMN3MPOBATL CBOK OXMAAeMyk Npubbinb. [Ona NpocToThbl npeano-
NOXWM, YTO BCE MPOEKTbI COUMANnbHO LEHHbIE, T.€.

bh>r+u

(@) ObbsicHUTE, NOYEMY HET NOTEPU OBLLHOCTM MPU PACCMOTPEHUN MEHIO KOH-
TpakToB { (R, P1), (Ry, P,)}, roe P; aTo BEpPOSTHOCTb NONyYeHUs KpeawTa,

a R; aTo BbinnaTta 6aHKy, korga NPoeKT yAayHblr, eCnv 3aéMLUMK TOBOPMUT,
YyTO OH TMMAa i.

(b) BanuwmnTe makcMMm3auMoHHy0 3agady 6aHka, KOTOpbI BbIOMPAET MEHHO
{(R1,P1), (R5, P,)}, 4TOObLI MakcuMmnsnpoBaTb CBOK OXMAAEMYH NPUOLINb,
C YY4ETOM OrpaHUYeHNn y4acTus N orpaHNYeHnin COBMECTUMOCTU NO CTUMY-
nam 3aémumka (ana npocToThl NPeanonoXMM, YTO ecnu 3aéMLUUK 3anpa-
LUMBAET KPEAMNT, OH TEPSIET CBOK BHELLHIOK BO3MOXHOCTb U).

(c) MNokaxknTe, 4YTO ONTMMAarnbHbLIA KOHTPAKT npegnonaraeT HecnyvaHoe pas-
meLleHue kpegutos (T.e. P; paBHa nubo 0, nubo 1, i = 1, 2). Onuwwute onTu-
ManbHbIi KOHTPaKT. Kakme y Hero ceowncTBa? Hapucynte KpuBble 6e3pas-
nnuna (B npoctpaHctee (R, P)) n nocmoTtpuTe, BLINOMHAETCA N YCNOBUE
CneHca-Mwupnuca. YTobbl OTBETUTL Ha 3TOT BOMPOC, BaM noHagobutcsa 60-
nee obuwee onpenenenve ycnoemss CneHca-Mupnuca. [lyctb U nonesHocTb
3aémMLMKa, Torga yCcrnoBus OQHOKPATHOrO CcKpelwwmBaHus (single crossing con-
dition) rosopuT,uto 2(3)/2%2) UMeeT NoCTOsHHbLIA 3HAK.

4. KoppynyuoHHasi uepa (onyuoHarsibHo).

PaccmMoTpM agMUHUCTpauMo, KOTOpasi, Kak npeanonaraeTcs, C HeKoTopoW 3a-
LEPXKKOW [OMKHa okasaTb OnpefenéHHylo YCnyry ropoxaHam (Hanpumep, Bbl-
[avya nacnopta, NpPoMnyckHOro yaoctoBepenus). Mpu HopManbHO OYHKLMOHUPY-
lOLLEN afMUHUCTPALMM TOPOXKaHe MOMyYatoT MomnesHoCTb Uy, KoTopasi 3aBUCUT OT
TOrO, Kak OHW OLIEHVBAIOT BPEMS.

Mpunoxue OONONHUTENbHOE YCUIME, YNHOBHUK MOXET NpegocTaBuTb YCIyry C
Bonee KOpOTKOM 3agepKKOW. [MyCTb ( 3TO YMEHbLUEHNE 3aAEPXKKWN, U3OEPKKN

(9= Q)?
YMHOBHMKA MPY 3TOM ~—~~, rae Q NOCTOSHHO.

Takke npegnonoxum, YTo ecTb OONS V ropoXaH nepBoro Tuna n 1 — v BTO-
poro Tuna, KOTopble NOoyyatT OONOSHUTENbHYID MNOME3HOCTb OT YMEHbLUEHUS
3agepxkun 8q n 6. NpoxaHe XOTAT NOAKYNUTb YNHOBHUKA, YTOObI YMEHbLUNTD
3a1€PXKKY.

OnuwmTe onTUManbHbIN NOAKYNHOW KOHTPAKT, KOTOPLIN NPeanoXnT YUHOBHUK
ropoxaHam.
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5. Tubkocmb (makc. 500 crios).

Mockonbky rMBKOCTb Bcerga xopowa, paboTtoaatenb, KOTOPbLIA He 3HaeT NPoun3-
BOAMTENBHOCTL PaboTHMKA, MONYYUT BbIrody, ECNM afanTUpyeT KOHTPaKT nocre
TOro Kak paboTHMK MOKaXXeT CBOK MPOW3BOAWUTENbHOCTb. Tak Nn 3T0?

. At your disservice (makc. 500 cnos).

He xo4y >kanoBaTbCsi, HO CaMbIM HENPUATHLIM (Kak Obl HEe CKa3aTb, YTO CaMblM
nyratoLwmnm) momeHToM obefa Gbina BCTpeya € cambiM rpybbiM 6apMeHOM, Kakum
S Korga-nubo ctankmeancs - U 9 He ymato, YTo 3TO cnyyvanHocTb. PectopaH nsse-
CTEH CBOEW NPEeBOCXOAHOW, YTOYHEHHON UTAanNbSHCKOM KyXHEW WU, COOTBETCTBEHHO,
CBOMMM LeHamn. POMaHTMYECKUA YXXMH Ha OBOMX cToOUT okono 1503$, nntoc, He
3abynem 0obaBuTb, BUHO, TLLATENBHO BbIOPaHHOE M3 pa3MepoM C bubnuio meHto.
J[la>ke ecnu Bbl BO3bMETE Camoe JeLléBOe OCHOBHOe Ontoao M rMOTOK BOAbl, TO 3TOT
CKPOMHBIN 3aka3 obongétca Bam B 159.

Mnu >ke Bbl MOXeTe npucecTb y 6GapHON CTOMKM UMW 3a CTONMKOM psaom ¢ ba-
poMm. A Tam efa TakKe NPEBOCXOAHAs: Bbl MOXKETE HACNaguTbCa NUTaTeNbHbIMK,
MSATKAMW CBUHBLIMK (pprKagenbkaMu, rHe3gALMMUCSA Ha NoAyLleykax Nérkon no-
neHTbl, NpumMepHo 3a 8%. MNogaBaemMoe TaM POCKOLWHOe pary U3 TeNATUHbI CTOUT
BABOE [elleBne YeM nacta B OCHOBHOM pecTopaHe.

3BYYUT CMMLLKOM XOpoLo, YTobbl 6bITb NpaBaon, u, 1 60Cb, B 3TOM €CTb 0SS
34paBoro cmbicna. Ytobbl nonyuntb eny, Bbl 4OMKHbI MUHOBATb NPUHMMAOLLETO
3akasbl 6apmeHa, 6onblie NOXoXero Ha 3noges n3 gunbmoB Npo boHaa, yem Ha
6onBuBaHa (Bond villain - bon vivant, urpa cnos). Noxoa B 6ap - 3To BCE paBHO
4YTO paccMeATbCs neped NMuUoM cTpaxa. bapmeH NpuBETCTBYET MeEHS C TEMNOTOM
TpaHCcMNbBaHCKOrO ABOPELIKOTO M3 ManoboaxeTHON kKuHoneHTbl. OH C 3roBeLlen
YCMELLKOW KngaeT MeH Ha Mon cTon. M JOBOMBHO YCTOMYMBO UIHOPUPYET MOM
NonbITKN 3aka3aTtb. Korga B ouyepeqHoi pas OH NpoxoguT MUMO, MOS monyTyuua
WwenyeT MHe, YTO Takne TaTyMpOBKN OH MOT HAbUTb TOSTLKO B POCCUMCKOW THOPb-
Me. [lymato, oHa LWyTUT, HO, YECTHO FOBOPS, HE MOry ObITb MOSIHOCTHIO YBEPEH B
3TOM.
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B03MOXHO, YTO My>X4YMHa Cny4YanHo Mony4un 3Ty paboTy, U, No3xe, NpoYMTaB
9Ty 3aMeTKy, Bnagenew pectopaHa ckaxer, - “Uropb, Tbl yBoneH.” o npaege
roBops, 37O 3BYYUT HEe OYeHb ybeauTenosHo. A aymato, Yto Uropb - 37O YacTb
rnobanbHoro nnaHa. OguH pecTopaHHbI KPUTUK onucan npeapigywero 6apmexa
Kak OblIBLLUEro HanoroBoro npoBepstLlero. “A3BUTeNbHbLIN” - KayecTBO, MO BCeW
BMOMMOCTU, SiBNsAOLLIeecs HeobxoanMbiM Npu otbope KaHaumaatoB. M HaBepHsika
€CTb B OMMUCaHNM BakaHCUW.

3ayeMm pectopaHy BOPYr NoHagobunocb NOPTUTL BrieyaTneHme ot obega?
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[NomalwHee 3apaHue 4.

1. KpedumHsblli pbIHOK. Y HEWTParnbHOro K PUCKY npeanpuHMMaTtens eCTb NpOeEkT,

KOTOpbIN Ansa 3anycka Tpebyet K. Ecnn npoekT GyaeT ycnewHbiM, OH NpUHECET
npubbinb R, a ecnu npoBanbHbIM, TO Npubbinb ByaeTt Hynesas. BeposiTHocTh ycne-
Xa 3aBUCUT OT YPOBHSA ycunuin npeanpuHumatens e € [0, 1], a usgepxkm ot aTux
ycvlnvu7|e—22. OH mwweT nHBecTopa Ansa uHaHCMPOBaHMSA NpoekTa. Taknm obpasom
oxugaemas npubbliib NpeanpuHUMaTeEns U MHBeCTopa MOXeT BbITb 3anucaHa Kak
Me =e(R—r) — zé—m My = er — K, cooTBeTCcTBEHHO. [yCcTb
npegnpvHuMmaTenb
[enaet npeanoXeHve "nMpuMM UM octasb NPU 3TOM BHELLUHAS anbTepHaTMBa UH-
BecTopa 0. OTO 9KBMBANEHTHO MPEANOMOXKEHWIO TOrO, YTO MHBECTOP Mpeanaraet
KOHTPaKT Ha PbIHKE C COBEPLUEHHON KOHKYpeHumen. MycTb Tak >ke R? > 4K,

(a) Mpeanonoxum, YTO YpoBEHb YCUINA KOHTPaKTUpyeMbin. BoiBeaute nepsble
Haunyuwme (first-best) eF® n fFB,

(b) Tenepb, NYCTb, ypOBEHb YCUNUA HEKOHTPaKTUpyeM. Hangute ontumanbHble
e nr.

(c) Mpegnonoxmm, 4TO y NpegnpuHUMaTENs M3HayanbHO ecTb 6oraTcTBO W €
[0,K]. Taknm obpa3om, oH ByaeT uHBeCcTMpoBaTb COBCTBEHHbIE HAKOMMEHUSA
W 1 3aHMMatb K — w y uHBecTopa. 3anvimnTe OXuaaemyto nones3HocTb
npegnpuHumatens V (w). MNokaxuTe, YTO OHa BO3pacTaeT M BOrHyTa B W.
MpouHTEepnpeTpymnTe.

IMpasurno gospacmarolyux obs3amenbcme.

PaccmoTpyM OTHOLLEHUS KpeaUTOp-3aéMLUMK B KOHTEKCTE NMOCTKOHTPAKTHOro on-
nopTyHM3ama. Puck-HenTpanbHbI 3aéMLUMK XO4eT 3aHATh | y kpeauTopa ans gu-

HaHCMPOBaHWA NPOEKTa C rapaHTMpOBaHHbIM foxodoM V. C BeposTHOCTb0O 1 — e

MOXET HaBpeauTb TPETbEW CTOPOHE. YPOBEHb Mep NpPefoCTOPOXHOCTM € MOPOX-
naet usgepxkn ans saemwmka we), (W' > 0,¢" > 0,¢™ > 0). Bpeq umeet
BenuynHy h. ®MHAHCOBBLIN KOHTPAKT - 3TO napa (t, t), rae t v t KomneHcaumoH-
Hble BbiNnaTbl 6aHKy ecnu HeT Bpeaa Unn ecTb Bpeq ONsl OKpYXatoLLlen cpeabl,
COOTBETCTBEHHO.

(a) Mpepnonoxum, e Habniogaem. MNMocunTanTe nepsoe Haunydwee (first-best)
3HayeHVe YPOBHHA Mep NpedoCTOPOXHOCTU U NPeAnonoXuTe, YTO MNPOEeKT
coumarnbHO 3Ha4YMM, Korga npoueHTHas CTaBKa paBHa I.

(b) MMycTb, Tenepb € HeHabnwgaembin. Mbl npegnonaraemM, YTo 6aHK KOHKYPEHT-
HOCMOCOOHLIA, @ 3aeMLUMK UMEET CYLLECTBEHHbIe 00s3aTenbcTBa. lNMokaxm-
Te, YTO NepBbI HAUMYYLINA KOHTPAKT BCE eLle peanusoBaH, ecinu B cryvae
HecyacTHoro cnydasa 6aHk 6yget 06s3aH BO3MECTUTb TPETbEW CTOPOHE Be-
nnynHy ywepba h.

(c) Mpegnonoxmm, 4To BaHK AOMKEH BO3MECTUTL TpeTbel ctopoHe ¢ < h. O6o-
3Ha4YMM M3HavanbHble aKTMBbI 3aeMuimka kak w. MokaxuTe, 4To No mepe
YMEHbLLEHUS W NEPBOE HaUnyylwee peLleHne He MOXeT ObiTb peann3oBaHo.
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(d) Hawngute BTOpOM Haunyulwnii ONTUManbHbIA YPOBEHb YCUNNUIA, KOTOPbIA Mak-
CUMU3NPYET OXUAAEMbIVA BbINIPbILL 3aEMLLMKA C Y4ETOM BbINOMHEHWS orpa-
HUYeHns BaHKa Ha HyneBylo NpubLIb, OrpaHNYEeHNne COBMECTUMOCTM CO CTU-
Mynamu 3aemLuyKka U ero orpaHUYeHnst orpaHNYEHHON OTBETCTBEHHOCTM.

(e) lMNokaxuTe, 4YTO yBENMYEHNE YPOBHS OTBETCTBEHHOCTU BGaHKa C BEOET K YMEHb-
LLEHMIO OXMaaemoro 6r1arococTosHMS.

(f) MNokaxknTe, 4TO 3TOT pesynbTaT He BepeH, ecnm 6aHK ABMSETCA MOHOMNOMUEN.

3. KoHmpakmupogaHue nod rnpuHyxoeHuem (0nyuoHarsibHo).

dupma xenaeT HaHATb areHTa. AreHT MMeeT OrpaHUYeHHY0 OTBETCTBEHHOCTb,
NO3TOMY ero 3apnnara HeoTpuuaTenbHa, HO oMpma MOXeT onpeaenéHHbIM 06-
pa3oM HakasaTb €ro 3a nnoxoe BblMOHEHWE 00s3aHOCTEN (HanpuMmep, YHU3UTb,
ockopbuTb). Takke, Nokynas opyxue Ansi Hanagok u Teppopa, dupma MoxXeT
yrpo3amMmu CHU3UTb NPUBMEKATENbHOCTb BHELUHEN BO3MOXHOCTM paboTuka. Tou-
Hee, XpOHOomormyeckass nocrnegoBaTenbHOCTb AENCTBUN TaKoBa:

+ ®npma BbIbUpPaeT ypoBeHb BOOPYXEHHOCTU g, Hecs nsaepxku k(g).

» dupMma npegnaraeT areHTy KoHTpakT (w(y), p(y)), raey € {L, H} ={0,1}
npousBefeHHoe bnaro, w =) 3apnnata, p = 0 ypoBeHb HEEHEXHOro Haka3a-
HUs. Ecnin areHT oTKasbiBaeTCs OT NPEioXKEHHOro KOHTPaKTa, OH nonyyaeT
u-g.

» Ecnu areHT cornawaeTcs, TO OH BbibupaeT ypoBeHb yeunuma € [0, 1], Heca
N30epXkn c(a) 1 noebiwas NponssoamMTenbHOCTL mnpmbl: Pr(y = H) = a.

Boinrpbiwmn oupmel n paboTHUKA:

M=zy—- w-— k(g)
U=w-p- c(a)

rae z 3To ueHa npoussogumoro ©6nara. [N nNpocToTbl NOMAOXMM, 4TO K(g) m
c(a) Bo3pacTatoLwme,BOrHyTble (PyHKUMK, yoosneTsopstolwme ycnosuam Haabl
(He Hy>kHO Bynet GecnokouTbCsi O KpaeBbIx Npobrnemax).

(a) 3anuwwute 3agadvy pupmbl ¢ y4€TOM orpaHundeHuns ydactus (PC) u orpanm-
4yeHus coBmecTumocTu co ctumynamm (IC).

(b) Ynpoctute 3apauvy, ucnonb3ys nogxog nepsoro Haunydwero (first best) pe-
weHus. Cnpaeeanve N Takon noaxon?

(c) Ookaxute, 4TO ONTMManbHbIM KOHTPAKTOM sBnsieTc py = O M w. = 0 un
YTO YCIOBME Y4aCTUs CBSA3bIBaOLLEE.

(d) WUcnonbayinte (IC) n (PC), 4ytobbl 3anmcatb Npubbifb cnegyrowmnm obpasom:

M=za- ac(@) +a(l — c)c'a— au+ag—
k(9)
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Nanee, npegnonaraem, 4to 1 BorHyTasa no a. Ana x € R™, t € ", dyHKUMSA
T(x, t) cynepmogynspHa B (X, t), ecnu BCe nepeKkpecTHble YacTHble MpPOoun3-
BOAHble nonoxutensHbl. Tonkuc (Topkis) aokasan, 4to ecnm (X, t) cynep-
mMoaynsipHa, Torga ontuMarsbHoe peLleHue

X(t) = argmax,f(x, t)

BO3pacTaeT Mo napametpy t.

(e) Kak ontumanbHbIn BbiGop au g, (a(z, u); g(z, u)) 3aBUCKT OT LieHbl Bnara un
BEMUYMHBI NONE3HOCTU BHELLUHEN BO3MOXHOCTM.

4. [locmKoHmMpaKmHbIU ornrnopmyHU3M 8 KoMaHOax.
PaccmoTpum mogenb Xonmctpoma (Holmstrom). Mvieetca N > 1 areHToB, KOTO-
pble paboTtatoT B KomaHge. OHu npunaratot yeunusie; = 0,i = 1,..., N, 4yTOobbI
COBMECTHO npomseectu 6naro
x(e1,...,en),

roe X(eq, ..., €y) BO3pacraowas amdgepeHumpyemas yHKLMS OT KaXKaoro ypoB-
HA ycunun e;. MNpunoxkeHne ycunuen nopoxagaeT U3OepKKU NS areHTa, KoTopble
BblpaxaroTcs oyHKUMen c(e), Bo3pacTatolien, guddepeHUMpyeMON U BbINYKION.
Kaxabin areHT HabntogaeT ypoBeHb COBCTBEHHBLIX YCUMUM U BENWMYMHY NpOoun3Be-
[leHHoro 6nara, HO He ypoBEHb YCUNNEN CBOWMX KOMJer, N03TOMY OHU HEe MOryT
3aKr4YaTh KOHTPAKT Ha YPOBEHb YCUIUNA.

(a) OxapakTepusyiTe nepBble HauMnyywme (TO eCTb B Criyyae MOSHOW MHAOp-
Maunn) ypoBHu ycunun areHtose; = 0,i =1,..., N.

(b) TMpeanono>kum, areHTbl COrMacuIMcb Ha BBegeHue anddepeHumpyemoro npa-
BuUna cbanaHcupoBaHHOrO pacnpegenexus 6rog>keta. MHbIMKM crioBamu, areHT
I nonyyaet t;(X), KOTOpoe NPUHOCUT eMY BbINTPbILLI

ui = ti(x(ey, ..., en)) — c(&i),

a Bce TpaHcdepbl CyMMapHO MCTOLLAOT BeCh GromKeT

ti(x) = X
i=0

EcTb nn Takoe npaBuno, KOTOpoe NO3BONWT MPOM3BECTU 3apaHee 3afaHHbIN
obbem Gnarax = x(e*,, ..., & )? [Mogkpennte OTBET aHANUTUYECKUM peLle-
HueM. MNpeanoxuTe MHTYUTUBHOE OOBbSICHEHME.

(c) MNycTb, Tenepb B urpe nossnsetcd N +1-bin UFPOK, NpUHUMNAN, KOTOPbIA HU-
Yero He NPOM3BOAUT, HO MOXET ObITb YaCTbi0 pacnpeaenuTenbHOro npasuna.
PaccmoTpute cnegywouwee auddepeHumpyemoe pacnpegenuTenbHoe npasu-
no: N - 1

ti(x) = x — xi(e*,...,e* ),i=1,..,N
N

1 N

tnea(X) = (N — Dxey, - &) — %)
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i. MokaxuTe, 4TO 3TO NpaBuno He cbanaHcupoBaHo AN N areHToB, HO
cbanaHcupoBaHo Anst N + 1 (Bcex areHToB).

ii. Mo3BonseT nu ato NpaBuo AOCTUYb APEEKTUBHOIO YPOBHSA NMPOU3BOA-
ctBa? OGOCHYNTE Ball OTBET aHaANUTUYECKM.

iii. Kakoa ponb npuHumnana? Monyvyaet nu npuHUMNan BbIUMPbILL B paB-
HoBeCcUn?

(d) TMpeanonoxwum, YTO pacnpeaenuTesnisHoe NpaBuo Takoe ke Kak B (C). MNycTb
MpUHUMNan u areHT K MoryT nognucatb TaMHbI KOHTPAKT, KOTOpbI ByaeT
MaKCMMU3MpoBaTb MX COBMeCTHOe 6oraTcTBo. Ecnm GbITh TOUHEE, 3TOT KOH-
TpakT no3BonsieT areHTy K ctaTb NpeTeHAeHTOM Ha COBMECTHbIA A0x04 (TO
€CTb areHT 3annaTtuT (PUKCUPOBAHHbLIN B3HOC M ByaeT MakCMMmU3npoBaTb KX
coBMecCTHoe boratcTBo). [pyrne areHTbl He ByayT 3HaTb 00 MX OOrOBOPEH-
HOCTW.

MNpeanonoxum, YTO CHavya NpuHUMNan 1 areHT K pelatT BCTYNUTb N UM
B CroBOp, 3aTeM Bce areHTbl i = 1, ..., N , Bkntoyas areHta K, Bolbmpatot u
npunaralT ycunus, U NOTOM, HaKOHEL, MAET pacnpendesieHne cornacHo npa-
Buny (c).

YyBCTBUTENBHO N NpaBuno (C) K croBopy (TO ecTb MOryT SN areHTbl NPo-
N3BECTM 3afaHHbIN 00bem Onara)? [Jokaxute v nNpuBeauTe UHTYUTUBHOE
006bsCHEHMe.

5. CmekonbHas koprnopauyusi Safelite (makc. 500 cros).

CrekonbHas kopnopaums Safelife yctaHaBnneaeT aBTOMOBMNBHOE CTEKNO B HECKOSTb-
KX HebGOonbLIMX PEMOHTHbIX UeHTpax. B 1994 rogy 6bino pelweHo BBeCTU caenb-
Hyl0 CTaBKy Ansi paboTHukoB LeHTpoB. Onnatacrana 3aBuceTb OT obbema cae-
naHHbIX paboTt: wage = w + By, rae w 6asoBas 3apnnara, Yy KOnM4ecTso ycTa-
HOBIEHHbIX CTEKOS, a B KOIPPULUMEHT CAENbHON CTaBkK. [JO aTOro paboTHUKM
nony4anu ToSfbKO (PMKCUPOBAHHYIO MnarTy.

Kakue noTeHuManbHble M3AEPXKKN M Bbirofbl NOPOAMI HOBLIN cnocob onnaTbl
Tpyaa? MNoyemy aTa cTpaterMs okasanack BbirogHonm ang Safelite?

6. loe3dka Ha Apyby (makc. 500 crios).

CtpagaeTt nu cnegytowlas KomnaHms ot npobnem <6e3buneTHMka> B OTHOLLUEHUSIX
mMexay cotpygHukamu. O6cygute, novemy Aa Unm noYyemy Her.
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By Scott Adams.

noanmcun K PUCYHKAM (cnesa HanpaBo 1 CBEPXY BHU3):

1. HAYAJIbHUK (roBopuT): <[AnnbepT, s Xxo4y, 4TOObI Bbl yNpaBAsann NPOEKTOM
Yonnu, noka oH 6yget B oTnycke Ha Apybe>.

2. HAYAJIbHUK (nymaeT): <[lycTb HayHeTCcA Urpa B nepekugbiBaHue OTBET-
CTBEHHOCTU>.

3. QUNBEPT (obpawasice k Yonnu): <Pa3se He Ha 3TOW Hedene BCE AOSMHKHO
3aBepmnTbCca?>

YOI (rosoput): <CoBnageHue>.

4. AWNBEPT (obpawasck k Yonnu): <Bo3amoxHo, Bbl CMOrnu Obl MTOMEHATL CBOM
nnaHbI>.

YOJIIN (aepxnTt cBoit aBmabunet n roBoput): <BoT, buneTbl BO3BpaTy He noa-
nexart!>

5. QUNTBEPT (obpawasck k Yonnun): <Ecnu Bbl He NOMeHsieTe CBOW NMiaHbl,
3HAYUT, NPOEKT HE ABMNSAETCA BaXKHBIM>,

YOI (aymaet): <Cunen>.

6. QUNBEPT (obpawasck K Ha4anbHWKY): <{ C ya0BObCTBMEM 3aCYHY MPOEKT
Yonnu B cambln HU3 CBOEW rpyabl 3agad, 4Tobbl OH MPOBanMCA U OMO30pwI
Yonnu>.

7. QNNBEPT (obpawasck Kk Yonnu): <Ha Apybe BHMMATENbHO NPUCMOTPUTECH
K oduumaHtaM — MOXeT ObITb, 3TO Balla HoBasi npodyeccus>.

8. HAYAJTIbHWK (gymaer): <[1Ba 6ecnnatHbix 6uneta Ha Apyby — A Bbivrpan>.
ABTOp pucyHkoB: CkoTT Agamc



183

Teopusa BepoATHOCTEN

3agaHusa ona NPpoMeXyTO4YHOW aTtTecTauuu

O6wwmn Bec: 80 6bannos..

1. (a) (10 6annos) I'padmyeckn NPOUNMICTPUPYNTE HEpaBHOBECHLIU BEKTOP LIEH
B 9KOHOMWKE, OMUCbIBaeMon KOpobkon BaKyopTa, BbIAENNB COOTBETCTBYIO-
LM N3NWLLEK CNpOca M NpearioXeHue.

(b) (10 6annos) ChopmynupyiTe Bepcuo BTOPOW (PyHAAMEHTanbHOW Teopembl
6narococTosiHMA AN NokanbHO He HacblWwaeMblx npegnovteHun, | notpe-
6utenen, J npoussogutenen n L ToBapoB. ([Todckaska. OnpepeneHuns He
HYXHbl. B ToYHOCTM dhopmynupyinTe BbIBOAbLI M BCe NPeanonoXKeHns Teope-
Mbl.)

2. PaccmoTpum mMogenb Npou3BoACTBa 2X2 C MOCTOSIHHOW OTAadven oT maclutaba.
Mpeanonoxum, YTo n3gepXKkn mpm Ha NPoM3BOACTBO OAHOW €AMHMLIbI BbiMycka
3agatoTca yHKUMEN OT LeH Ha dbakTopbl nponssoactea W = (Wq, W,) = 0:

Wl 3/4 W2 1/4 B Wl 1/2 W2 172

Co(w) =

W= 3z s 72 12

Bbinyck dovpm npogaérca Ha MexayHapO4HOM PbIHKE MO CreaylowmM LeHaMm 3a
eanHuuy: B

p: =4, p.=2 3.

Kpome Toro, CoBOKynHbIM 3anac akTopoB 1 1 2 4aH COOTBETCTBEHHO:
Z_1:2+-v£3_, z,=2+ 3.

() (15 6annos) Nocuntante LeHbl hakTOPOB MPOU3BOACTBA, UX pacnpeaeneHue
N BbIMYCK (bMPM BO BHYTPEHHEM PaBHOBECUMW.

(b) (5 6annos) Mpu KakMX 3HAYEHUAX Z1 U Z, MpMa 1 NpeKkpaTUT OeATenbHOCTb
B paBHoBecun? KpaTko NpovHTEepnpeTupynTe CBOW OTBET U NpPUBEAUTE WH-
TYNumio.

(c) (5 6annos) KpaTko onuwunTe ONTUMU3ALUOHHBIN METOA ANSA BblYUCHEHNS
Habopa Bcex appeKTUBHBIX pacnpeaeneHnin pakTopoB B 3TOWM MOAENM, BHE
3aBUCUMOCTM OT 3HAYEHUIN P1 U P,. ([Modckaska. Mbl obcyxaanu ABa CBA3aH-
HbIX MeToga. Bbl MOkeTe ucnonb3oBaTb nMobon N3 HMX. HeT HeobxoanmMocTu
YTO-NMMBO BLIYUCAATL; NPOCTO ONULLNTE METOA.)

3. PaccmoTpuMm cTaHgapTHYO Mogenb nocnegoBaTtensHoro obmeHa ¢ 0gHMM TOBa-
POM, TPEMS COCTOSHUSAMU MUpa, Tpems Ippoy akmusamu (Arrow securities) u
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ABymMs noTpebutenamu. MNMycTb Xg; 0603HavaeT notpebnexnune notpebutens i = 1,2
B COCTOSIHMM Mupa s = 1, 2, 3. dyHKUMS nonesHocTn bepHynnu notpebutenen He
3aBWCUT OT COCTOSIHUS MUpa 1 3agaéTtcs crneaylwmMm obpasom:

v __
ui1(Xs1) = Xs1, U2(Xs2) = In Xs2

O6a n0Tpe6|/|Ten9| OaloT HacTynneHno COCTOAHUA S BEPOATHOCTL 175 , rAe

|_|0Tp66I/ITeJ'II/I HageneHbl CJ'Ie,D,y}OLLWIMVI BEKTOpaMn 3anacoB:
Wy = (01 31 0)! Wy = (31 01 1)

(Kak 06bl4HO, S-bIl aNeMeHT BekTopa w; 0603HavaeT 3anac notpebuTens i B co-
cTosiHMKM S.) Bonpocsl (a)-(d) Huke OTHOCATCA K Mogenu pasHoBecus PagHepa.

(@) (5 6annos) MNycTb (s 0603Ha4YaeT LieHY S-0ro Appoy akTMBa, KOTOpbIN Aa-
€T MONOXUTENbHYI0 BbINSATY B COCTOSHUM MuUpa S. HanguTe 3aBUCUMOCTb
Mexay g; 1 g. ObbacHUTe cBOW OTBET.

(b) (10 6annos) Hopmupyem @s k 1. Acnonb3ynTe cBOM OTBET K MYHKTY (i), 4TO-
Obl onpegenuTb NoTpebutensckme nnaHbl NOTpedutenen n noptgenn akTun-
BOB KaK (PyHKLMM OT (.

(c) (5 6annos) MNocunTanTe 3Ha4YeHue ;. YNPOCTUTE OTBET HACKOMNbKO 3TO BO3-
MOXHO. ([Todcka3ka. OTBET AOMKEH ObITb YNCIIOM, @ HE ANWHHBIM YpaBHE-
HMeMm. Ho 370 Uncno HeMHOro <ypognmnBoe>, Tak Kak OHO MppaLMOHanbHOeE.)

(d) (5 6annos) MNpuseante hopmyny LeHbl NOOro AONOMHUTENBHOrO aKkTuBa,
KOTOPbIN MOXHO BBECTU B 3Ty SKOHOMMUKY.

4. (10 6annos) PaccMoTpuM CTaHOapTHYHO Mofenb obMeHa C HeonpedenEéHHOCTLIo, S

cocTosiHMAMM Mupa 1 L ToBapamu. 3admkcupyem notpebutens i. Mycts BAP (p)
n BR(P, §) 0603HauatoT ero 61omKeTHOE MHOXECTBO (MOTPeBbUTENbCKUX NNaHoB) B
mogensix Jppoy-[ebpé n PagHepa cootBeTcTBEeHHO. [na mogenu PagHepa npegn-
MOMNOXWM, YTO PbIHOK aKTUBOB COCTOMT N3 S Oppoy akTUBOB, KOTOPbLIE NNATAT
B eanHuuax Toeapa 1. [Mpn CTporo nonoXxuTensHOM BEKTOPE LieH Appoy-Llebpé
p € RS pgokaxuTe, YTO CyLLECTBYIOT CMOT LieHbl § € RS 1 ueHbl aktnBoB § € RS,
Takue yto BAP(p) = BR(7, §).
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SAO0AHUA ONA TEKYLWEINO KOHTPOJIA

[NomalwHee 3apaHue 1.

3agaum 1-3 OTHOCATCA K 3KOHOMMKE, onucbiBaemon kopobkon SoxkyopTa (Edgeworth
Box Economy), a 3agauu 4-5 — K akoHOMuke PobuH3aoHa Kpyao.

1. Mpacuyeckn NpoaEMOHCTPUPYNTE, YTO ecnu KpuBble 6e3pas3nuuns notpebutenen
ToNncTble (BBMAY OTCYTCTBUS NOKanbHOW HeHacblwaemocTu (local non-satiation)),
TO BbIBOA NEPBOV PyHAAMEHTanNbHON TeopeMmbl 61arocoCTOSAHUSE MOXKET He BbIMOJ-
HATbCA. TO eCTb MOXeT CyLLecTBOBaTb PaBHOBECUE, HE ABNAOLLEECS ONTUMarb-
HbIM no MapeTo.

2. Hopmupyinte ueHy bnara 1, yctaHoBuB p, = 1. Paccuntante paBHOBECHOE 3Haue-
HWe P, U paBHOBECHOE pacnpéaeneHne kak yHKuum ot napameTpa a € (0,1/2)

ANs criegyrowmx OyHKLMA NOMe3HOCTU U 3anacos:
U (X11, X21) = (X11)"(%21)' ™9, w = (2,1)
Up(X12, X22) = (X12)"%(X22)' %%, w, =(2,1)

3. Hopmupynte ueHy 6nara 1, yctaHoBuB p; = 1. PaccuutaiiTe paBHOBECHOE 3Ha-
YeHue P, U paBHOBECHOE pacnpedeneHve kak (pyHKuum oT napameTtpa a > 0 gns
crnegylowmx yHKUUIM NOMe3HOCTN 1 3anacos:

Up(X11, X21) = Xq1 + X1, w; = (1,1)

Uz(X12, X22) = (Xlz)llz(xzz)llz, w, =(0,a)

(lModckaska. B 3aBMCMMOCTM OT 3HAYEHMS a B paBHOBECUM Mbl UMeeM nnbo p, = 1,
nnbo p, < 1. Takxke BEpPHO, YTO paBHOBECUE €AVMHCTBEHHO ANA NoHOro 3HavYeHus
a, YTO MOXHO NPOBEPUTL B KayecTBE AOMNOMHUTENBHOIO YNpaXKHEHWsI.)

4. [avTe rpacudecku npumep, B KOTOPOM BTOpasa (pyHOaMeHTanbHas Teopema
6narococTosiHAA He BLINOMHSAETCS M3-3a TOro, YTO MPeAnoyTeHus notpebutens
(PobuH3oHa) He sBnsatoTcs BbINyknbiMu. OBOCHYTE CBOW OTBET.

5. Haigute paBHOBeCHbIE LieHbl, NpubbINb 1M noTpebnenne ons u(Xq, Xp) = Inx; +
Inx, n f(z) := z/4.
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[omalwlHee 3apaHue 2.

3agaun 1-4 OTHOCATCS K MOOENM NPOM3BOACTBA 2X2 C MOCTOSAHHOW OTAayen OT MacLuTa-
Oa.

1. MpeanonoXum, 4To pyHKLMM NPOM3BOACTBA OAHOW edMHULBI BbiMycKa 3aBUCST
OT LieH hakTOpoB NpoM3BoAcTBa W = (Wq, W») = 0 1 UMeIoT cneayowmii Bua:

) = w, 3/4 w, 1/4
3/4 1/4 '

o) = w; 1/4 w, 3/4
1/4 3/4

MycTb p; = 4 1 p, = ~+2 3308107 LeHbl OOHON eAMHNLIbI Bbinycka pupM. Kpome
3TOro, NPEeANonoXMM, YTO CyMMapHble 3anackl ABYX dhakTOpOB NPOM3BOACTBA
paBHbl Z; = 1+ ?é nz,=1+ 3. Haigute LeHbl hakTopoB NPOU3BOACTBA U
pacnpefeneHne BO 8HympeHHeM PaBHOBECUM.

2. MNpeanonoknm, YTo PyHKLMK NPOM3BOACTBA OAHOW €AMHULbI BbiMycKa 3aBUCAT
OT LieH hakTOpoB NpoM3BoACTBA W = (Wq, W5) == 0 1 UMeIoT cneayowmii Bua;

) = Wy 2/3 w, 1/3 |
2/3 1/3
" 172 Wo 1/2
Co(w) = 1/2 172
Myctb
P1= Ez n p2=3
23

3a[aloT LeHbl OOHON efuHMLbI Bbinycka oupm. Kpome aToro, npeanonoxum, 4To
CyMMapHble 3anachl ABYX (hakTOpOB MPOW3BOACTBA PaBHbl Z; = 2 U Z, = 1. Han-
AnTe ueHbl hakTopoB MPou3BOACTBA W pacrpefeneHne B paBHOBECUMU, B KOTO-
poM (hmpma 2 npekpallaeTt CBOK AesTenbHOCTb. [poBepbTe, YTO pelleHns pupm
[eACTBUTENbHO ONTUMarbHbI NPU LieHax (PakTopOB NPOW3BOACTBA, KOTOpPbIE Bbl
BbIYUCTUIIN.

3. MNpeanonoxxum, 4yto gnaw = (W, w,) = 0,

. (W) _ 2 W1 2/3 WZ 1/3
W 3w 2/3 1/3
a (W) = _l m 3 & .
AT 3w, 273 1/3

1 W 1/3 W 2/3
ap(w) = -— ! 2

3w, 1/3 2/3
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173 2/3
2 W1 Wy

3w, 1/3 273

rae aj(w) = (azj(w), aj(w)) — 3TO YCNOBHbLIN CNPOC PMPMbI J Ha PaKTOpHI
NPON3BOACTBA, COOTBETCTBYIOLIMN OOHOW eauHuLe Bbinycka. [1peanonoxum, 4To
p1 = p, = 1/2. Hangute paBHOBeCHOe pacnpeeneHune pakTopoB Npou3BOACTBa U
LieHbl Kak (OYHKLMK OT 3anacoB (hakTopoB Npou3BoacTea zq, Z, > 0. (He 3abyabTe
paccMOTPeTb rPaHNYHblE PELLEHUS, €CMU TaKOBblE CYLLIECTBYIOT.)

azn(w) =

. Mpepnonaras, 4To paBHOBECKE BHYTPEHHEE, rpaddnyeckn NpoUnCTPUpynTe Bru-
siHWe pocTa pP; Ha paBHOBECHOe pacnpeneneHue pakTopoB NPOM3BOACTBA U YpOB-
HW Bbinycka AByx pupm. [letansHo obocHynTe cBo oTBeT ([Todckaska. B cBOoém
060CHOBaHUM BaM HYXXHO MPOKOMMEHTUPOBATb W3MEHEHWE YITIOB HaKIOHa Bek-
TOPOB cnpoca Ha hakTopbl NPOM3BOACTBA. [N 3TOro Bbl MOXKETE MCMOMb30BaThb
(kBasn) BOrHyTOCTb Cj (W) 1 BbiBOA 13 TeopeMbl CTonnepa-CamyanbcoHa (Stolper-
Samuelson). bonee Toro, Takxe BbinonHsetca a;(tw) = a;(w) anascex t>0unw
> 0.

. Npeanonoxum, 4To B Mariov OTKPbITOM 3KOHOMUKE (C 3aKPbITbIMU PbiHKAMM
rakTOpPOB NPOM3BOACTBA) cywecTByoT J doMpm 1 L hbakTopoB nponsBoacTsa.
MNponssoacTBeHHble pyHKUMK hupm, T, . .. F;, He obasaTensHO NMET NOCTOSH-
HYH0 OoTAa4y oT MacwTaba. Prvpma j pelsaeT cneaywLyo 3agadvy:

21% P T (zj) — wz;.

OO6LeCTBEHHbIN niaHMpPoOBLLKK, B CBOK Oo4epenb, pewaeT 3agadyy MakCuMmmniaumnm
BbIPY4KN:

max  p;jfj(z;) npm orpaHnyeHnn zj = (z1,...,2L).
Zy . .
=1 j=1

MNpegnonaras, 4To Kaxgas vpma UCnonb3yeT NONOXUTENbHOE KONMMYECTBO Kax-
Aoro daktopa npov3BoACTBa, BbIBEAWUTE YCIOBMS NEPBOro nopsaka ans obenx
3agad. MNMokaxunte, 4TO He pactouutensHoe (non-wasteful) n goctmxmmoe pac-
npegenexne cakTopoB nNpousBoacTea (zi, ..., Z;) SBNSETCA paBHOBECHbIM TO-
raa u TONbKO Torda, Korga OHO pellaeT 3agadvy obLeCTBEHHOro MiaHMpPOBLLM-
Ka (npeanonarasl, YTO MPOW3BOACTBEHHbIE (PYHKLMW BOrHYTbI, TO €CTb YCIOBUSA
nepBoro nopsgka HeobxoamMMbl M 4OCTaTOYHbI). B yacTHocTH, 060OCHYINTE, Kak Bbl

MOXETE MONYYNUTb PABHOBECHbIE 3HAYEHUSI LieH haKTOpOB Npou3BoacTea, W* =
w*, . . ., w* ), u3 3agauu

NNaHNPOBLLMKA.

3ameyvaHue. Kak M3BECTHO, CyLLECTBYET anbTepHaTMBHas dopma 3agaynm Makcu-
MU3aLun BbIPYYKW, BblpaXeHHasi B YPOBHSAX Bbinycka (, . . . , ;. B aToM cnyyae
Mbl umeem (; = Tj(zj) VW KOHUEHTPUPYEM BHUMaHWE Ha rpaHuLe 3hdEeKTUBHO-
ctu (efficient frontier), To eCTb rpaHuLe NPOM3BOACTBEHHBLIX BO3MOXHOCTEN. Tem
He MeHee, 0Y4EBMAHO, 3adaya MakCumm3auun BbIpyykn TpebyeT adeKTUBHOIO
MCNONb30BaHNSA PECYPCOB (MHa4Ye, C NOMOLLbIO NOAXOASLLEro nepepacnpeaeneHums
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thakTopoB npomssoacTBa Mexay hrpmamn Mbl MOXKEM OQHOBPEMEHHO YBENMUYNUTD
BbINYCK BCEX hMpM, YTO nogpasymeBaeT eLlé bonee BbICOKMN yPOBEHb BbIPYYKM).
Mo3aToMy Mbl MOXKEM MPOCTO PELIMTb 3agadvy MakCUMmU3auun BbIPYYKM NMpu orpa-
HWYEHUN Ha pecypchbl, He Becnokosick 06 3P EKTUBHOCTH.
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HdomalwHee 3aaaHue 3.

1. PaccMoTpum 3KOHOMMKY, ONMUCbIBAaEMYK KOpObkon JmkyopTa (EdQEV(OEth bgx

— 2

econorr&y), C}J,IinFl ToBapamu. [MoTpebutenbckue 3anachbl paBHbl Wy = =4
,‘/

Wy = %,5 . Mpegnonoxum, 4To yHKUMN NONE3HOCTN ABYX noTpebutenen

3afaHbl criegyrwmm O6pa3OM:
Up(X1) == Xq1 + (le)l/2 Uz(X2) = 8x1p + (Xzz)llz-

(a) HanamTte MHOXKecTBO NapeTo-onTMManbHbIX pacnpeaeneHnin napameTpuye-
CKW, KaK (PYHKLMIO OT YPOBHS MONE3HOCTU notpebutens 2.

(b) Ansa kaxkgoro BHyTpeHHero MapeTo-onTumarnbHOro pacnpegeneHns Hangure
COOTBETCTBYIOLLEE paBHOBECUE C TpaHcdepamu.

2. MycTb w; U W, 0603HAYAIOT COBOKYMHbLIE 3anachkl ABYX Grar B 3KOHOMMUKE, OMUChHI-

Baemoii kopobkon daxyopTa. NMpeanonoxum Takke, YTo (PyHKUUM NONE3HOCTU
ABYX noTpebuTene 3agaHbl cnegywowmm obpasom:

Up(xq) = ()(11)2/3()(21)1/3 Uz(Xlz)llg(Xzz)Z/S-

PaCACMOTBI/IM crneaytoLLyo 3agady Makcumu3aummu 6rnarococTosHUSA Kak yHKLMIO
oTA €

ma>§ Aui(Xq) + (L= ADuy(X2) npu Xp +Xep = wWeUXg 2 0anafie 11,2,

(X1 X

Myctb (X1(A), X2(A)) obosHavaeT pewenue, rae Xi(A) = (X1i(A), Xi(A)) anai =
1,2.

(a) MNpepgnonaras, 4To pelleHne BHYTpeHHee C Xi(A) = 0 anai =1, 2, ucnone-
3yi1Te yCnoBsus NepBoro nopsaka and sagaqn 1, 4tobbl nocuntatb OTHOLLE-

X1 (A) |, x12(A)
HUA x2100) n x22 (A) B 3aBMCUMOCTM OT A.

X11 (A) X12 (A) -
(b) 3ametnm, yTo - b xe U oba oTHoLweHns ybbiBaoT no A. Kakne Heob

XOAMMBbI [OMOMHUTENbHLIE YCNIOBUS HA Wi, W2 M A B 3adade 1, 4ToBbI, Kak

Bbl U Npegnonaranu, peleHne bbino BHyTpeHHM? [pacduyeckn npounno-

CTPMPYMTE MHOXKECTBO BHYTPEHHMX 3(P(DEKTUBHBIX pacnpefeneHui n obb-
sicHuTe ponb A Ha rpadumke. (lModckaska. MoxkeTe npumeHaTb anrebpy aons
XapakTepu3aumum yCnoBus BHYTPEHHOCTU peELUEHMsl, HO 3TO He 006s3aTenbHo.
CmoTpute Huxe.)

(c) CeskuTe 3agady makcumusaumm 6narococtosiHMa M3 Homepa 1 ¢ 3agadven
MaKCMmM3aLmmn BbIPYYKN, PaCCMOTPEHHON B HOMepe 5 13 gomMallHero 3aga-
HMA 2 (B KOHLE KOHLOB, B LeNsX aHanu3a apgekTMBHOCTU OYHKLMA NO-
NEe3HOCTN MOXEeT paccMaTpuBaTbCA KaK NPOU3BOACTBEHHAd (PYHKUMUS, Npo-
“3BoAsLAs eanHULbI nonesHocTn. BepHo?)
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3. lMokaxunTe 9KBMBANEHTHOCTb YCMOBMI NepBoro nopsaka 3agad (16.E.1) n (16.F.1)

n3 yyebHnka MWG (Mas-Colell, Andreu, Michael Dennis Whinston, and Jerry
R. Green. Microeconomic theory. Vol. 1. New York: Oxford university press,

1995). MNpun Kaknx ycrnoBusX Ha PyHKLMM NONE3HOCTN 3TW ABE 3afa4v NpuBeayT
K OQHOMY U TOMY >Ke pelueHunto? OBocHynTe CBOM OTBET.

PaccmoTpum akoHOMUKY 0BMeHa, n3obpaxéHHyto Ha pucyHke 15.B.10(a) B MWG.

(a) MokaxwnTte, 4yTto BbIBOA U3 Proposition 17.B.2(v) B MWG HapywaeTcs B
[AaHHOM npumMepe. Kakoe CBOWCTBO NPeanoYTeEHNA (Unn ero oTCyTCTBME) OT-
BeyaeT 3a 3707?

(b) Kakon Mbl MOXKeM caenatb BblBOL OTHOCUTESNBHO YTBEPXKAEHUS BTOPOW (PYH-
[AameHTarnbHOW TeopeMbl 6arococTosHna bGnarogaps aTomy npumepy?

. (OnumoHanbHO) PaccmoTpyM 3KOHOMUKY, cocToswyto n3 | notpebutenen, J doupm

n L 6nar. MycTb €, X;, Yj ¥ w onpefeneHbl B CTaHAapTHbIX 0603Ha4veHusx. Mpea-
nonoxum, yto X; = RS ans Bcex i u cywectByeT (Yq, ...,Y;) € Yy X -+ XYy,
Takown 4YTo

w+ y;=>0.
=1
MycTb NpegnoyvTeHns Kaaoro notpedbuTtens HenpepbiBHbI M CTPOro MOHOTOH-
Hbl. Myckan p = 0, (X* ,y*) 1 (Wq,...,w,) 0603Ha4alOT LeHbl, pacrnpeaeneHme n
ypoBHU BoraTCcTBa B KBa3u-paBHOBECUM C TpaHCepamm COOTBETCTBEHHO.

(a) MokaxwnTte, yto p = 0. (lModckaska. DTO NPOCTO crneayeT n3 “kBa3un” yCrioBus
MakCMMMU3aummn None3HoCcTH.)

(b) MokaxuTe, 4TO CyLeCTBYeT Takom notpebutens iy, 4To Wi, > 0. ([Todckas-
Ka. Vicnonb3yinTe ycnosue w+ ?:1 yj = 0, onpeneneHue KBasun-paBHOBECUS
nto,ytop= 0mp=0.)

(c) MokaxuTe, YTO X; MaKCUMU3NPYeT None3HocTb notpebutens i, Ha Groa-

XETHOM MHo>KecTBe Bj (p, Wi,). ([Todckaska. I'IpennonowlTe OT NMPOTUBHO-
ro, YTO CywecTByeT Takon X, € Bj (p, Wi ), 4TO X, >-i, . 3aMeTuM, 4To

pXi, = wj, > 0, u, cnegosaTesnbHo, p(l — X, < Wi, p,nﬁ mo6oroe > 0.
cnonb3ynte HenpepbiBHOCTL €i,, YTOObLI NOMY4YUTb NPOTUBOPEYME KBA3U
YCNOBMIO MaKCUMMU3aLuy None3HoCcTy.)

(d) MokaxuTe, 4TO p cTpOro nonoxutenoHa. (Modckaska. €i, CTPOr0 MOHOTOH-
Ha. Micnonb3aynTte (C).)

(e) MokaxuTe, 4YTO 3TO KBaA3M- paBHOBECME SBNAETCA PaBHOBECHEM. To ectb ang
nto6oro I'IOTp96VITeJ'IF| i Habop x MakcumusmpyeTt €; Ha Bi(p, w;). (I'IOOCKa3-
ka. Y Hac w; > 0. (BepHo?) Ecnuw; = 0, To U3 p = 0 cniegyeT, YTo x =0
9TO eMHCTBEHHas TOYKa B OLOmKEeTHOM MHOXKecTBe 1. Ecnun w; > 0, Mbi
MOXEM npofenartb Te e Lwaru, 4to n B (c).)
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1. MNpegnonoxum, 4to my; > 1y, B npumepe 19.C.1 n3 yyebHuka MWG (Mas-
Colell, Andreu, Michael Dennis Whinston, and Jerry R. Green. Microeconomic
theory. Vol. 1. New York: Oxford university press, 1995.) NokaxuTe, 4to NapeTo-
OnNTUManbHOe pacnpegeneHve NexuT No4 AnaroHanbl Kopobkn dmkyopTta. UH-
Tepnpetupynte TpeboBaHue apdeKkTMBHOCTU. YTO eLé Bbl MOXETe ckasaTb O
B3aWMOCBSI3N MEXAY TT11/T»1, 12/, U P1/P, B paBHOBECUM Oppoy-[ebpé?

2. Pewwute ynpaxHeHune 19.C.4 u3 MWG. (3amevarue: B hopmynnpoBke ecTb OLLING-
Ka, TOMbKO U, SBMSIETCA CTPOro BOrHYTOMN.)

3. Paccmotpum akoHOMUKY o0bmeHa Jppoy-ebpé ¢ aByms matepuanbHbeiMu 6nara-
MU, ABYMSI COCTOSHUAMW MUpa N OBYMSA notpebutensamu. OyHKUUM NONE3HOCTH
BepHynnu notpebuTtenen 3aBucAT OT COCTOSHUSA MUPA U UOEHTUYHBI:

1 1 1 1
ui(Xs1) = 5 In X151 + > IN X251 U2(Xs2) = > In X152 + > IN Xos.

30ecb Xsi = (X1si, Xosi) 0003Ha4aeT notpebutensckuin Habop noTpedbutens i B co-
CTOSAHMM Mupa S. lMNoTpebutens 1 npunucbiBaeT BEPOATHOCTb 1/4 cocTosHuMio 1, a
notpebutens 2 npunucbiBaeT BeposaTHOCTb 3/4 cocTosHMio 1. BekTopbl noTpebu-
TenbCKMX 3anacoB faHbl:

w; = (W11, Wa1, Wip1, Wap1) = (12, 4,0, 0),

Wy = (W11, Wa12, Wig2, W) = (0,0, 4,12).

Kak 06bl4HO, wgs 0603Ha4aeT 3anac bnara £y notpedbutens i B COCTOSHUM MU-
pa s. Hangute paBHoBecue Sppoy-[lebpé B gaHHoM mogenu. Boobasok K aTomy,
nocuntanTe paBHoBecue PagHepa aHanorMyHow Mopenu nocrenoBaTenbHOW TOp-
roBnNun ¢ aBymsa JAppoy-aktmeamm (Arrow securities), BblpaXXeHHbIMU B e4MHULaX
mMaTepuanbHoro 6anara 1.

4. PaccMoTpuMm CTaHAaApTHYH MoAesnb nocnefoBaTenisHoro obMeHa ¢ AByMs Matepu-
anbHbiMKM Bnaramu, AByMS COCTOSHUAMW MUpa, ABYMS NOTpebutensMm 1 aByms
Appoy-akTneamun. PyHKUMKM nonesHoctn bepHynnu notpebutenei He 3aBUCAT OT
COCTOSIHMA MuUpa:

Ur(Xs1) = INXgs1 +2IN X051 Uz(Xs2) = 21N X152 + 1IN Xps;.

30ecb Xs; = (Xisi, X2si) 00OO3Ha4YaeT notpebutensckui Habop notpebutens i B
coctosHuM Mupa s = 1, 2. O6a noTpedbutenss cuMTatoT, YTO ABa COCTOSIHUA MUpa
paBHOBEPOSITHbI. BekTopa noTpebutenbckux 3anacoB paBHbl APYr APYrY:

Wi = (W11j, Wo1j, Wigj, Woi) = (6,6,3,3) ana i=1,2,

roe wes 0603Havaet 3anac 6nara £y notpebutens i B coctosHum mupa S. Hangure
paBHoBecue PagHepa B AaHHOW MoAernu.



192 Teopua BepoaTHOCTEN

5. Myctb (X* ,z*,p,q) obo3HavaeT paBHoBecwe PagHepa B Mogenu nocnegoBaTesisHom

TOproBnun ¢ S Jppoy-akTneamu, L matepuansHeiMn 6naramm n | notpebutenamu.
MpeanonoXum, 4To 1 cnoT-LeHsl p = (Ps) € RS, 1 ueHbl aktmeoB g = (gs) € RS

ABMSIOTCA CTPOro NONOXuTeNnbHbIMU. [lyCTb AN KaXXAOro COCTOSHUA Mupa S
€CTb s, TaKOe YTO (s = NsPis. [NokaxuTe, yto (X*,p) 9BNSETCA paBHOBECUEM
Oppoy-Llebpé cooTtBeTcTBYtOWEN Mogenn Sppoy-[ebpé ¢ 0OAHOMOMEHTHOW Top-
rosnew, rae p = (Ps) 3agaétca kak ps = Nsps AN kaxgon s. (Modckaska. Bam

Heobxoaumo nposeputsb, 4To BR(p, q) = BAP(P) ana nwboro notpebutens i. Ko-
i i

roa Bbl nokasbiBaete, Yto BR(p, q) € BAP({), Gyaet npolue, ecnm Bbl yMHOXUTE

1 1
S Hans.)

GlopxeTHOE orpaHn4yeHne Ha CrnoT-pblHKE B COCTOAHUN MUPa



193

HdomalwHee 3aaaHue 5.

1. (a) PaccmoTpum mogncuumpoBaHHy0 Bepcuio 3ajadun 3 N3 AoMaLlHero 3agaHus
4. TlycTb B 3KOHOMWKe €CTb [Ba aKTMBa, 3afjaHHbIX BEKTOpaMn JOXOAHOCTU
ri = (2,1) nro = (1, 2) coorBetcTBeHHO. Kak 06bI4HO, S-aa KoopauHaTa
BEKTOpA I, OTBeYaeT 3a KonuyecTBo brara 1, KoTopoe akTvB K BbIiNnaTuT B
coctosHum mupa s (ans k = 1,2 n s = 1, 2). Hangute pasHoBecue PagHepa
B COOTBETCTBYIOLLEN MOAENW MOCnefoBaTesiHoro obMeHa.

(b) Mogudmumpynte 3agady 4 B gOMalLHEM 3adaHnM 4 Takum >Ke obpasom u
HanguTe paBHoBecue PagHepa.

(c) Ecnu B nyHkTe (b) Mbl ,U,OﬁaBI/IB/I B 9KOHOMWKY eLlé OAWH aKTUB, 3aaHHbIN
BEKTOPOM JOXOAHOCTU 3 € RZ, Kak 6bl Bbl NOCYMTANM €ro paBHOBECHYIO

LeHy?

2. OnuwwTe, Kak paBHoBecve PagHepa B mogenu nocnegosartesnibHoro obMeHa ¢ nor-
HbIM PbIHKOM aKTMBOB MOXET BbiTb KOHBEPTUMPOBAHO B paBHOBeCHE Dppoy-Llebpé.

3. PaccmoTtpum Mopenb nocrneaoBaTteribHOro obMeHa ¢ AByMSt MaTepuanbHbiMy 6na-
ramu, OBYMS COCTOSHUSIMW MUpa, OBYMS MOTpebutensamMm u OBYMS aKTMBaMW.
BekTopbl JOXOAHOCTM aKTUBOB AaHbi:

rh = (1, 1) r, = (2, 1)

Kak 0O6bl4HO, S-bili ANEMEHT r, OTPaXaeT, Kakoe KonuyectBo Onara 1 aktmB K

BbIN/ATUT B COCTOSHUM Mupa S. PyHKUMKM nonesHocTn bepHynnu notpebutenei
He 3aBUCAT OT COCTOSIHUA Mupa:

Ui (Xs1) = (Xlsl)llz(XZSl)l/Z Uz(Xs2) = (X132)1/3(X232)2/3-

30ecb Xsi = (Xisi, Xosi) 0003Ha4YaeT noTpedbutenbknun Habop notpebutens i B co-
cTosHuM mupa s = 1, 2. Oba noTpebutens CUMTAOT, YTO COCTOSHUSA MUpa PaBHO-
BEPOSATHbI.

MycTtb w; = (wgsi), A€ Weg 3TO 3anac 6nara £y notpedbutens i B COCTOAHMN MUpa
s. Takke npegnonoxuMm, 4To

w; = (Wi11, Wa11, W21, We21) = (5,1,0,0)

Wy = (Wr12, Wa12, Wiz, Wa22) = (0,0, 5,1)

To ecTb noTpebutens 1 nonyyaeTt Becb 3anac 6nar B coctosiHAM 1, a notpebutens
2 nony4aet Becb 3anac 6nar B coctosiHMn 2. bonee TOro, BEKTOP COBOKYMHbIX
3anacoB paseH (5,1) B 060MX COCTOSIHUAX MUpa.

MNocuuTante paBHoBecue PagHepa B gaHHOW mogenu.

4. PaccmoTpuM 3KOHOMUKY obmeHa Dppoy-Lebpé ¢ ABymsa notpebutensmmi = 1, 2,
ABYMsi MaTepuanbHbiMm b6naramm £ = 1,2 n AByMS COCTOSHMSAMU Mupa s = 1, 2.
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Ob6a noTtpebutens cuynTatoT, YTO COCTOSHUA MUpPA PaBHOBEPOSATHbI. PYHKUMN MO-
nesHoCTM notpebutenen 3aBMCAT OT COCTOSIHUS MUPa M 3adaHbl cregylowmm o6-
pa3oM:

s=1 s=2
|'|OTp€6V|TeJ'|b 1 In X111 + 2 In X211 In X1o1 + 2 In X221
notpebutens 2 INXyo +INXo1o 1N X0 + 21N X500,

30ecb Xgsi 0003HaYaeT notpebneHvne 6nara £ notpebutenem i B COCTOSHUM MUpa S.
Kak 06bl4HO, wj := (wgsi) 0OO3HAYaET 3aBUCALLMIA OT COCTOSIHUA Mupa 3anac 6nar
y noTpebutens i, Toraa kak wg > 0 0603HaYaeT COBOKYMHbLIN 3anac 6nara £ B
COCTOSHUM Mupa S. Kpome Toro, p = (Pgs) 0603Ha4aeT BEKTOp LieH BO BHYTPEHHEM
paBHoBecumn Ippoy-Lebpé. YctaHoBuM pi; = 1.

(a) MokaxuTe, YTO P12 = W11/ Wiy U Pao = 2W11/ Woy.
(b) MNpeanonoxum, 4To

w; = (W11, War1, Wap1, W) = (8, 14,4, 6),

Wy = (W112, Wa12, W12z, Wao) = (0,0, 0, 10).
Hangute notpebutensckne nnaHbl 1 LeHbl B paBHOBECUMN Oppoy-Lebpé.
(c) OnnwmnTe, KaKk Bbl MOXeTe TpaHCHOpMUPOBaThL Ball OTBET Ha NyHKT (b) B
paBHOBecue PagHepa Ans NOMHOrO pbiHKa akTMBOB, XapakTepuayoLwerocs
maTpuuen goxogHocten 2 X K B gpopme R = [rq,...,rk], rae ry oTpaxaet
[0X0AHOCTb akTmBa k B egnHuuax matepuansHoro 6nara 1.

. (OnunoHanbHoe ynpaXkHeHVe Ha [0Ka3aTeNbCTBO (POPMYribl OLEHKN aKTUBOB)

Mpegnonoxum, cywectsyoT K aktuBoB, L MaTepuanbHblx 6rar n S cocrto-
aHunm mupa. Myctb ry = (ri, ..., rsk) € RS 0603HauaeT BEKTOP JOXOOHOCTM

aktmBa k B eamHuuax 6nara 1. Onpegenum maTpuuy pasmepHocTn S X K Kak
R = [ry, ..., rk]. NMpeanonoxum, 4to r, > 0 anga noboro k n 4to B Kaxaom
COCTOSIHMM MUpa S CYLLECTBYET Takon akTuB K, 4To rg, > 0. YcrnoBue oTCyTCTBUS
apbutpaxa 3anucbiBaeTCs Kak:

#zi € R¥ Takoro, uto qz; < O Rz > 0.

3neck € RK 0603HauaeT BEKTOp LieH akTUBOB, a z; € RS 37O noTeHumanbHbINi

nopTdens Ana nwboro 3agaHHoOro mHameuaa i. B cooTBeTCcTBUE C YCNOBMEM OT-
cyTcTBUSA apbutpaxa, u3 r, > 0 cneagyet, 4To g > 0 anga noboro akTnea k.

Onpegenum @ = {Rz; : z; € RK, qz; = 0} n 3ametnm, 4to ® 3TO NUHENHOE MOA-
npocTpaHcTBo B RS. [lokaxuTte Lwiary, NpuBeaéHHbIE HIDKE, Criedys noackaskam
B ckoOkax:

War 1. CywectsyeT g € RS ¢y > 0, yto ue = 0 ansa noboro @ € . ([Too-

cKkaska. YCnoBue OTCYTCTBUSI apOuTpaxa noapasymeBaeT, YTO NUHeiHoe Noanpo-
cTpaHcTBo O He nepecekaeT Bbinyknoe MHoxkecTso RS, ¥ {0}. Pasgennte aTm ABa
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MHO>KeCTBa C MOMOLLBIO runepnnockocTn. To, 4to up = 0 gns nborogp € @
Bynet cnegosaTth U3 dhakTa, 4TO O 3TO NMHENHOE NPOCTPaHCTBO. A To,4TOo U = 0
cnegyet u3 a&rymeHTa, OCHOBAHHOrO Ha dpakTe, uTo ¢ + Axs € R® ¥ {0} ans

MoBOrog ¢ ¥{0}, ni06oro NOAOKUTENBHOTO YMCna A 1 MoBOro S € S, rae *s

0603Ha4aeT COOTBETCTBYIOLLUMIA €ANHUYHLIA BEKTOP.)

War 2. lNpu 3agaHHom Ha LWare 1 y, BekTop YR NpuHagnexuT NMUMHENHOMY
npocTpaHcTBY {aq : a € R}. ([Todckaska. B MHOM criyyae Mbl MOXEM OTAENUTb

BEKTOp MR OT 3TOro npocTpaHcTBa. Tak Kak 370 NIHENHOE NPOCTPAHCTBO, TO, Kak
1 Ha NPOLUIOM Luare, 3TO NPUBOAUT K TaKOMY pasfensioLliemMy BEKTOpY HopMarnu
zi € RX, ut0 qz; = 0n (UR)z; = w(Rz;) > 0. 3apgaHne @ = Rz; NpUBOOUT K
MPOTUBOPEYNIO C OMpefeneHnem L.)

y ~ ~ = 1y BbiBoa:
War 3. yR = aq ana kakon-to @ > 0. Tak, R = ¢, rae g =
cywiectByeT Takom Bektop U > 0, uto R = (. ([Todckaska. B cooTtBeTcTBME C
LWarom 2, cyuwectsyeT Takad a € R, 4to yR = aq. 3ametum, 4y1to yR >0 wn q

> 0. BepHo?)
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3agaHusa ona NPoMeXyTO4YHOW aTtTecTauuu

1. OnpepgenuTte, Kakne 13 creayloLmMx yTBEPXOEHNUI ABNOTCA NpaBaoW, a Kakue —
NoXbto. [ns kaaoro M3 HUX NpuBeauTe apryMeHTaumio, AoKasbiBaloLwyo BaLly

TOYKY 3peHusi. Hanpumep, ecnu Ball OTBET “NOXb”, TO NpMBEAUTE KOHTPNPUMEP.
Mycte ' = {I,(A(Si))ic1, (Uj)ic 1} 9TO KOHEYHas Urpa B HopMmarnbHoON chopme.
Myctb 0" € X1 A(S;) dopmmpyeT paBHoBecue B I.

(@) Ecrml ={1,2} n pnakaxgoro areHta i € 1, oi* 9TO YUCTasa cTpaTerns, To
ANs Kaxgoro areHTai € |, g* He aABNseTcd CTPOro AOMUHUPYEMOWN.

(b) Ecnno* € X< A(S;) ato CosepweHHoe PagHosecue [poxxawel Pyku (Trem-
bling Hand Perfect Equilibrium), 1o ana kaxpgoro areHtai € 1, g, aTo

NONHOCTbLI CMeLaHHas ctpaterns (completely mixed strategy).

(c) Ecnn o™ € X< A(S;) ato CosepwenHoe PasHosecue [poxaweli Pyku, To
Ans kaxporo areHta i € 1, " He sBnsieTcs cnabo 4OMUHUPYEMOWN.

(d) Ecrm o’ € Xic1A(Si) He sBnsieTcs paBHoBecnem Hawa B I, To cyliecTByeT
Takom j € 1, yto o; cnabo fomuHupyet g'.

(e) Ecrm | ={1,2} n — cTporo KOHKypeHTHas urpa, To A1 KAXKO0ro areHTa
1 € |, g* aBnaeTca eQUMHCTBEHHOW MakMuHUMuU3upyrowed (maxminimizing)

cTpaTerven.

2. PaccmoTpum urpy B paclumpeHHon opme, npeactasneHHyto Ha PucyHke 1. Han-
ante Bce CosepweHHble PagHosecusi 8 [lodkiepax (Sub-game Perfect Equilibria),
B KOTOPbIX KaXAbI areHT UrpaeT YNCTYHO cTpaTernio (eCnm TakoBble CyLLECTBY-
toT). ECcTb nn B 3TON Mrpe paBHoBecue Halwa, B KOTOPOM KaXkabli UIPOK BbIOMpaeT
YUCTYLO CTPATErnIo, He SIBNSIOLLYIOCS COBEPLUEHHOW B nogbirpax?

3. B accouuaummn uccnegoanuii n paspabotok Anbghabema ecTb ABa uneHa, up-
Mbl 1 1 2. [paBuna accoumauyum TakoBbl, YTO noboe HesaBuMcuMoe M3obpeTeHune
Kakon-nmbo 13 gupm NOMHOCTbIO AENUTCA Cpean Bcex YneHoB (TO ecTb n3obpete-
HUS SBNAOTCS YMCTbIM 00 ecTBEHHbIM Gnarom). MNpeanonoxum, 4TO ecTb HOBOE
n3obpetenune, “3urrep”, KOTopoe NOTEHUMANbHO MOXET ObITb co3gaHo nbon n3

AByx pvpm. CosgaHne 3TOro NpoayKTa CBSA3aHO C U3AePKKaMu UpMbl, paBHbI-
Mu ¢ € (0, 1). 310 ABNgeTca nybnuyHon MHopmaunen. Tem He MeHee, nonb3a

3urrepa ans kaxgon ns upm i € {1, 2} n3BeCTHO TOMbKO camon cupme. Kax-
fas ovpmai € {1,2} umeetr Tmn 6;, KOTOPbIN HE3ABUCKHMO BbITACKMBAETCS W3

paBHOMepHoro Ha [0, 1] pacnpegenenuns, a nonb3a ot 3urrepa ans GupMbl ¢ TU-
nom 6; pasHa (6;)%. XpoHonorusa cobbiTuit cneayiowas: obe UpMbl B HaCTHOM
nopsgke y3HalT CBOM TUMbl. 3aTeM Kaxaast M3 HUX OZHOBPEMEHHO Bblbupaer,

co3gatb 3uUrrep Unn Her.

CTtpartervs B 9TOM Urpe CTaBUT B COOTBETCTBME Aenctaue (nmbo cozdams, NMbo



197

He cos0agamb 3urre 3 K2>XgQoMy M3 TUMOB, KOTOPLIN MOXET NonacTbCA UrPOKY.
Myctb s; : [0,1] = {0, 1} obo3HayaeT cTpaTerunto urpoka i, rae si(6;) = 1 o3Ha-

YyaerT, uYTo “‘urpok i Tmuna 6; cosgaét 3urrep”, a si(6;) = 0 o3Ha4aeT, YTO “UrpoK I
Tvna 6; He co3gaeT 3urrep”.

Hangute PasHosecue batieca-Hawa (Bayes-Nash Equilibrium) B gaHHon urpe.
CyliectByeT nu B aToW urpe Takoe PasHosecue balieca-Hawa (s*, S% ), 4TO AN

kakoro-to i € {1,2}, 5" (0) =" (1)?

. Paccmotpum urpy, nsobpaxéHHyto Ha PucyHke 2. lNpupoga xoguT nepson n ur-
paeT A C BEPOATHOCTbIO § CywwectyeTt nn B aton urpe Cnaboe CekgeHyuanbHoe
PasHosecue (Weak Sequential Equilibrium), He sBnswoweeca CekeeHyuanbHbIM
PasHosecuem (Sequential Equilibrium)?

. PaccmoTtpum urpy, nsobpaxéHHyto Ha PucyHke 3. lNpupoga xoguT nepson n ur-
paeT Q C BEPOATHOCTLHIO 21. Hanante Bce Cnabbie CekseHyuanbHble PagHosecus,
B KOTOPbIX KaXXAbl UIPOK B KaXXOOM MH(OPMaLMOHHOM MHOXKECTBE He paHAo-
MU3NPYET Npu BblIbOpE AENCTBUS, ECNN TaKOBble CYLLIECTBYIOT.

0,3,0)0 (3,2,0) (0,3,0) (3,5,2)

PucyHok 1: Urpa ana 3agaum 2.
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(0,5) (5,2) (0,5 (5,10)

PucyHok 2: Urpa ana 3agaum 4.

@1

(1,0)

3.2

(5.2

PucyHok 3: Urpa ana 3agaumn 5
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SAO0AHUA ONA TEKYLWEINO KOHTPOJIA

[NomalwHee 3apaHue 1.

1. JokaxuTe cneaytwllee yTBepXOeHME.

B 6eckoHe4yHON urpe, npeacTaBneHHON B HOpManbHOW (hopMe U B KOTOPOW BCe
WUIPOKM XOOAT OQHOBPEMEHHO,

M=, Xie1Si, (UDie1),

ecnu B pesynbTaTe NOCMefoBaTeNbHOroO yaaneHuss CTporo JOMUHUPYEMbIX CTpa-
TErnMm ocTaéTcs OAMH MPOUb YUCTbIX CTpaTErMn, TO 3TOT NPOdUNb ABNSETCA
€OVHCTBEHHbIM paBHOBecneM Halla B JaHHOW urpe.

2. [bxoH u lNMnTep genatT CTaBkM Ha HedenuMbli 06bekT. MpaBuna aykumoHa cne-
ayowme. NHaMBMA, KOTOPbLIA AenaeT camytlo BbICOKYIO CTaBKy, BbIMrpbiBaeT 00b-
eKkT. Ecnn [XOH BbIUrpbIBaeT, OH NAaTUT CyMMYy, KOTOpyto noctasun lNutep.
Ecnu BbinrpeiBaeT NuTep, TO OH NAATUT CyMMY, KOTOPYIO MOCTaBWi OH CaM.
O6a mnrpoka genatT cTaBku ofgHoBpeMeHHo. OnpedenumM NS KaX4oro nHanemaa
i € {J, P } BenmunHy v; = 0, obo3HayaloLlyld CYyOBLEKTUBHYIO OLEHKY

WHAMBUAOM LEHHOCTM 06bekTa, U cyMmmy b; = 0, KOTOPYIO CTaBUT Kaxabl U3
UHONBUOOB.

VX npegnoyTteHns onucblBalTCa Crneaytolen CTPYKTypon BeinnaT ansa [bxkoHa m
MNuTepa cOOTBETCTBEHHO:

[}

vy — bp ecnn by > bp
UJ(bJ,bP) = %(VJ - bp) ecnu bJ =bhp
D0 ecm by <bp
EVP — bp ecnu bp > b;
up(bJ,bP) = %(Vp - bp) ecnu bp = by
DO ecnn bp < by

NHbopmaums, npeacTaBneHHas Bbilwe (BKIIHOYasi OLEHKM LeHHOCTU obbekTa), siB-
nsetca nybnumyHon uHGopmaumnen. ECTb nNn y Kakoro-to M3 UrpokoB cnabo go-
MUHUPYIOLAsa cTpaTerns CTaBuTb CBOK OLEHKY? MoXKeTe N Bbl HAUTU Takme
3HadveHus napametpoB (Vj,Vp) € RZ, yto nmapa ctparteruit (by,bp) = (V;,Vp)
hopmupyeT paBHoBecue Hawa? [nga kaxxgoro oTBeTa npuBeanTe aprymeHTaumio.

3. [lokaxkuTe crnegylowee yTBepxxaeHume.
B GeckoHeuHOW mrpe, npeacTtaBneHHoOW B HOpManbHOW (opMe U B KOTOPOW BCe
NUrPOKM XOOAT OOHOBPEMEHHO,

= (I, Xic1Si, (Ui)ier),
eCnn Kakas-To YncTas cTparterus s; € S; CTPOro JOMUHMpYEMa KaKkoii-To ctpare-

rmen o; € A(S;), To ansa noboro paBHoBecust Hawa o* € Xic; A(A;) Mbl
NMEeM,
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410 07 (Si) = O (TO eCTb B paBHOBECUM UIPOK i BbIGUPAET YMCTYIO CTpaTEruio Si C
BEPOSTHOCTbIO 0).

llodckaska: Vicnonb3ynte meTtod OT NPOTUBHOrO. [1ns Havana, nokaxuTe, 4To
o7 (aj) = 1. Ecnu BbI 3TO caenaeTe, To nonyyuTe nonosuHy 6annos 3a 3To 3aja-
Hune. KoHe4vHo, noboe BepHOE AOKA3aTeNbCTBO, OTKMOHAKLWEECS OT MOero npea-
noxeHus, 6yaet BosHarpaxaeHo nonHelM 6annom.

B uHaycTpum onepupyloT N < +00 coupM. Kaxkaaa 13 HUX MoxeT nonpo6osaTb

ybeaunTb KoHrpecc aatb uHagyctpum cybemauto. Myctb h; obo3HavaeT KONMYeCTBO
yacos, KoTopoe upma i € {1,...n} notTpaTuna Ha nonbITKM 3TO caenatb. MycTb
c(h;) = w;h?, rae w; > 0, 370 PyHKUMS U3aepxKeK PUPMbI i Ha yeunus. Ons Kax-

poro npocouns yeunun (hy, ..., h,) € RT 06bém cybeugnum, KoTOpyto nonydvaet
WHOYCTPUA, paBHa B 0
a hi + B 0 h|D )
ie{1,..,n} ie{l,..,n}

rae a, B = 0. Cybenauns pgenutca cpean ovpm n3 MHAYCTPMM B paBHOM KOnnYe-
cTBe. lNpegnonoxum, 4To BCe hMpMbl BbIOMPAKOT YPOBEHL YCUNWUI OQHOBPEMEHHO.

MokaxuTe, 4YTO y Kaxaon pmpmbl €CTb CTPOro AOMUHMPYHOLWAsA cTpaTerns To-
roga v Tonbko Torga, korga B = 0. KakoBa CTporo JoMuHMpyoLas ctpaTterns
dvpmbl | B TakoMm crnyyae?
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[NomalwHee 3apaHue 2.

1. Ha Bbibopax npeacTtaBneHbl ABa KaHauaata: kaHangaT 1 v kaHamaar 2, a Bbldop
[enaeTcs ncxoasa u3 ronocoB ABYX rpaxaaH. Bo3aMoxHbl ABa COCTOSHUSA Mupa,
A wnu B. 'paxgaHe cornacHbl, 4TO KaHAMAaT 1 nydwe B COCTOSHUM Mupa A,
a kaHauaaT 2 nydwe B cocTosHuM mupa b. MpeanoyteHns kaxgoro us rpax-
[aH NpeacTaBrieHbl OXMaaeMbiM 3HadyeHeM (PyHKUMK Bbinnat bepHynnu, B cOOT-
BETCTBME C KOTOpoK nobeda nyywlero Ans 4aHHOrO COCTOSHWUA MUpa KaHauvaata
(TO ecTb 3TOT KaHAMAAT nonyyaeT Gonblue rofocoB, YemM APYron) A4aéT BbINnaTy
1, nopaxeHue nydwero kaHgMaata gaét soinnaty 0, a HUYbA AaéT BbinnaTy 12
MpaxkgaHwuH 1 3HaeT COCTOsiHWE MUpa, a rPaXgaHUH 2 NPUNUCLIBAET COCTOSHMIO A
BeposiTHoCTb 0.9 n cocTtosiHuio B — BeposiTHOCTb 0.1 Kaxkapii rpakgaHuH MOXeT
nnbo nporonocoeath 3a KaHgugata 1, nnbo 3a KanHgmaaTa 2, nMbo Bo3aepKaTb-
ca. Hangute pasHoBecue (Mnu paBHoBecusi) baneca-Hawa, B KOTOPOM Kaxkabln
UrPOK BbIOMPAET YMCTYIO CTpaTernio (ECNu TakoBble CyLECTBYIOT), OTAENbHO Npu
KaXXKAOM M3 Creaytowmx NpeanonoXeHun:

(a) pakpaHe ronocyT 0AHOBPEMEHHO.

(b) MpakgaHuH 1 ronocyeT nepBbiM, a rpaXkgaHWH 2 ronocyeT nocne Toro, Kak
HabnopgaeT ronoc 1-ro. BknoyaeT nu Kakoe-nnbo 13 paBHOBECUIA, YTO Bbl
Hawnm, cnabo AOMUHUPYEMYD CTpaTernto?

2. PaccmoTpum mrpy, npegcraeneHHyto Ha PucyHke 1. Hangute Bce paBHoBecus Ha-
LA, BKOYaLWwme TOMbKO YACTbIe cTpaTern (eCnu TakoBble cyLlecTBytoT). Han-
oute Bce CosepleHHble PaBHoBecust B Nogbirpax (Sub-game Perfect Equilibria),
BKMKOYaoLLMe TONbKO YACTblE CTpaTeruu.

1 2
g C . ¢ 111
D d
3 .3
b ] i
% & %
L #R L* #R
> % > %
& & > ¥
I ; u

& %
3,3,2 0,0,0 4,4,0 0,0,1
PucyHok 1: Urpa ansa 3agaum 2.

3. MNpopasel npeanaraet ToBap, NPOM3BOAUMBIA C udgepxkamu ¢ > 0. lNokynaTenb
OLIeHMBAET 3TOT ToBap B V = C. OHM TOPrytoTCA OTHOCMTENBHO TOBapa 1 NbITaloT-
ca coBepwunTb caenky. KoapduumeHT guckoHTupoBaHus paseH O € (0, 1): ecnu
TOBap npoganu 3a ueHy p B nepuoge t, To B nepuoge S < t nokynaTtenb oUeHUBaeT
None3HoCTb OT caenkn B 61 S(v — p). AHanorM4yHo, npoaaseLl OLeHUBaeT CAEenkKy
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B 0'"5(p — c). Ecnu caenka He coBepluaetcs, 06a areHTa nosy4arT HyneByl Mo-
nesHocTb. Bce napameTpbl aBnstoTca ny6nuyHon nHgpopmaumen. MNpeanonoxmm,

4yTo

nokynaTtenb Bcerga nokynaeT W NpoaaBel Bcerga npogaét, Koraa OHWU WH-

AN PpepeHTHbI.

(@)

(b)

(©)

MNpeanonoxum, 4To NpoaaseL, MOXeT AenaTb O4HOMOMEHTHOE MpeanoXeHue
p B MOMeHT t = 1. 3aTtem nokynatenb nnbo npuHumaeT ero, nMbo OTKasbl-
BaeTca OT cAefku, 1 urpa 3akaHumsaeTcs. KakoBO MHOXKECTBO paBHOBECUM
Hawa B 4ncTbIx cTpaternsax B AaHHou urpe? Kakoso CoseplueHHoe PaBHoO-
Becue B [Moabirpax?

MNpeanonoXkmm, YTo Urpa He 3akaH4YMBaeTcs nocne oteeTta nokynatens. Ec-
11 OH OTBEYaET OTKa30M B MOMEHT t = 1, TO B MOMEHT t = 2 OH MOXeET cae-
naTtb OTBETHOE MpeanoXKeHne, B KOTOPOM OH Ha3blBaeT CBOW LieHy. [poaasey
nnbo NpUHUMaET NpeasioXKeHne, NMbo OTKa3bIBAETCS, M Urpa 3aKaHYMBaETCS.
KakoBo CoBeplieHHoe PaBHoBecue B lNoabirpax B 4aHHOW urpe?

Tenepb Npeanonoxum, YTo NpofaseL, MOXET AenaTtb NpeanoXkeHnsa Bt = 1
nt = 2, a nokynatenb MOXeT NPeanoXntb LiEeHy NyLlb B MOMEHT t = 3
(nocne koToporo urpa 3akaHumBaeTcs). Kakoso CoseplieHHoe PaBHoBecue
B Nogbirpax?

(lModckaska: ecnv NoKynaTenb OTKa3blBaeTCs OT MPEANIOXKEHUS B MOMEHT
t = 1, To Bt = 2 HauMHaeTca urpa 13 npegbigyLlero nNyHKTa ¢ TeMu ke
BbinnaTtamu B eé CoseplieHHoMm PasHoBecun B lNogpbirpax.)

4. PaccmoTtpum urpy, B KoTopyrk urpatoT Urpok 1 u Urpok 2. Kaxgbin nrpok i

€

{1, 2} moxeT BblOpaTb AENCTBME @; M3 KOHEYHOro MHokecTBa A;. Bbinna-

Ta Urpoky i B nobom npocune gencreum (as, a,) € A; X A, paBHa Ti(as, a,).
Mpegnonoxum, ONa Havana, YTO UrpoKM AenarT Xon OAHOBPeMeHHO. CKOMbKO
cTpaTern ectb y Kaxgoro urpoka? Tenepb npeanonoxum, 4yto Urpok 1 xogut
nepsblM, Vrpok 2 HabniogaeT xo4 nepBoro M nocre 3Toro BbibMpaeT AencTsue.
CKonbKo cTpaTernit ecTb y KaXKaoro Urpoka B faHHoW cneundukaumm urpbl? Na-

nee,

NPEeAnonoxum, 4YTo B nocnegHen urpe ectb Heckonbko CoBeplueHHbIX Pag-

HoBecun B lNogbirpax. MNMokaxuTte, YTO B TaKOM Crlyyae CYyLLEeCTBYIOT [ABe Takue
napsl geiicteuin (af, ab) u (af, afl) (ans kotopbix nu6o aj = aff, nubo aj = af,
nnbo n To, n gpyroe), 4to nnm

fi(al, a) = f1(@", al), unm

fy(al, a}) = (&l al).
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HdomalwHee 3aaaHue 3.

1. MNpugymanTe n 3anuwmTe B pacLUMPEHHON opMe Takylo Urpy, B KOTOPOW AOJiS
KaXXgoro paBHoBecust Hawa (OHO MOXeT ObiTb €AMHCTBEHHO, €Cnv Bbl NoXena-
eTe) CyllecTByeT ucxon, dkBmMBaneHTHoln Cnabomy CekBeHumanbHoMy PaBHOBe-
cuto (Weak Sequential Equilibrium). lMpogemMoHCTpupyinTe 3TO, peLUnB uUrpy Ans
obonx TMNOB paBHOBECUNA.

2. Hangute Bce Cnabble CekBeHumanbHble PaBHOBecus B urpe, n3obpaxeHHOW Ha
PucyHke 1 (3aMeTbTe, YTO UrPOKM MOTYT CMELIMBATbL CBOM AecTBuS). [nsa Kax-
poro CekBeHumansHoro PasHoBecus (Sequential Equilibrium), 4to Bbl Hawnwu,
onpegenute, sensetca N oHo CoseplueHHbiM PaBHoBecnem B lNogbirpax (Sub-
game Perfect Equilibrium).

(-3,-1) (1,-2) (-2,- (3.1)
1)

PucyHok 1: Urpa ana 3agaum 2.

3. Hangute Bce Cnabblie CekBeHumanbHble PaBHOBecusi B urpe, n3obpaxeHHON Ha
PucyHke 2 (3ameTbTe, YTO UFPOKM MOTYT CMeLmMBaTb cBou aeicTtans). MNpupoaa
XO4MT nepson 1 Bolbupaet nubo A, nubo B ¢ paBHbIMM BEPOATHOCTSAMW.

4. PaccMOTpUM urpy B paclumpeHHon dopme, nzobpaxéHHyto Ha PucyHke 3. [pu-
poda xoauT nepeou U BbibupaeT T C BEPOATHOCTLIO d.

(@) CywectByeT nn Takoe 3HavyeHne a € (0,1), 4TO B KaKOM-TO paBHOBECUM
Hawa B aaHHoM urpe oba urpoka BbIOMpalT YNCTbIE CTpaTErnn?

(b) Nyctba = ;2 Hanoute ogHo Cnaboe CekBeHunanbHoe PaBHOBecue B JaHHOWM
urpe.
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(0,5) (5,2) (0,5 (5,10)

PucyHok 2: Urpa anga 3agaum 3.
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PucyHok 3: Urpa ana 3agaum 4.
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JKOHOMeTpuUKa 1

3agaHua ona NnpoMeXyTo4yHOW aTtTtectauuu

O6wwmn Bec: 80 bannos..

1. (24 6anna) Viccnepnosatenb paccMaTpyBaeT [Be PerpecCcuoHHble cneundukaumm:

log(Y) = o + B.log(X) + U (1)

log % = ap + ailog(X) +V (2)

raexXumy - CJ'Iy‘-IaIZHbIe BEJIMYUHbI, 519 KOTOPbIX Mbl UMEEM BbI60pKy pa3mMepa
n.

(&) (4 6anna) MoxHo nu npeacTaBuUTb (2) Kak OrpaHUYEHHY0 BepCcuio MOAENU
(1)?

(b) (7 6annos) Wcnonb3ys ynoMsaHyTYy BbIOOPKY, UcCCrnedoBaTtenb OLeHWBaeT
06e mogenu ¢ nomowpbto MHK. [lMpeackasaHHble 3HAYEHUSI MOXHO HaNTW Mo

dopmynam:

log(Y) = Bo + Bilog(X) 3)

Y
log X = dy + dilog(X) (4)

Mcnonb3ys Tu BblpaxeHusi, Bbipasute f; Yepe3 dj.
(¢) (2 6anna) Buipasute B, yepes dj.
(d) (4 6anna) MNokaxute, 4YTO

log(Y) — log(X) = log Yy

(e) (2 6anna) Mokaxnte, 4To OWMBKM B Mogensx (3) n (4) MAEHTUYHDI.
(f) (1 6ann) MNMokaxuTe, 4TO CTaHAAPTHAA OLLMOKK ﬁl N d; MOEHTUYHbI.

(9) (2 6anna) NokaxuTe COOTHOLLIEHNE MeXaY t-CTaTUCTUKOW ONS [?1 N t-cTaTUCTUKOM
ana dj.
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(h) (2 6anna) BuisicHUTe, OOMKHBI MW NOMyYeHHble 3HaYeHns R? 6biTb oauHa-
KOBbIMW ONA AaHHbIX Mofenen. ApryMeHTUpymTe.

2. (16 6annos) MNpegnonoxum, Bbl n3yvaete ahekT OT Murpauum Ha 3apaboTku.
A UMeHHO, Bbl paccmaTpuBaeTe MUrpaHToB M3 BaHyaTy (ManeHbkasi cTpaHa B
Tuxom okeaHe), KoTopble 0ObIYHO NepeesxatT B ABCTpanuio.

() (2 6anna) Bam npegnaratoT 4OBOMbHO NPOCTON CMOCOO6 BbIMMCIUTE OUHAH-
COBYI0 MOSb3Y OT MUrpaumm (Mcknovas 3aTpaTbl Ha cam nepeesf): NpPocTo
cpaBHuTb BBl Ha aywy HaceneHus B BanyaTy u B AscTpanuu. byget nu
Takasi oueHKka cMmelleHHon? KakoB 3HakK cmelleHnns? OnuwunTte B geTtansx.

(b) (3 6anna) Baw konnera npeanaraeT nposect onpoc cpean 10000 gomoxo-
3A1CTB, B KOTOPbIX €CTb XOTA Obl O4MH NHAMBUA B Bo3pacTe OT 18 go 45, n
BbIICHUTb AN KAXKOO0ro Takoro JOMOXO3AWCTBA, FAe XMBYT TakMe MHOMBU-
Aabl (B BaHyaty unu B ABCTpanuun) U CKOfbKo OHW 3apabaTbiBaloT (B 3TOM
3agjave Mbl abcTparvpyemcs OT BO3MOXHbIX OLUMOOK M3MEPEHUS, @ TaKXke
npegnonaraeM, YTo BblIOOpKa cryyariHas, U BCe AOMOXO3AMACTBA cornaila-
l0TCA y4acTBOBaTb B MccriegoBaHuu). Takom onpoc NO3BOAMT BaM OLEHWUTb
CNeayioLLy0 TMHENHYIO perpeccuio:

earnings; = By + fimigrated; + u;

roe migrated; npuHumaeT 3HaveHue 1 ecnm uHauBuA B Bo3pacTe 18-45 u-
BET 3arpaHuuen. Takxke AONYCTUM, YTO B KaXK4OM JOMOXO3AMACTBE UMEETCS
POBHO OAMH TakoW MHOMBWMA. earnings; - 3apaboTok B BanoTe OMaLUHEN
CcTpaHbl (ONATb Xe, 30eCb Mbl HE 3aMHTEPECOBaHbl B TOM, ByaeT nu nora-
pudmM OT 3apaboTKoB Ny4lleln 3aBUCMMOV MepemeHHon). byaeTt nu Bawwa
OLleHKa cMmelleHHon? KakoBO HanpaBneHue cmelweHns? bonble nu cmelle-
HME, YEM CMELLEHNE B npeablaywemM nyHkre? OnuwunTe B getansx.

(c) (5 6annos) Bbl y3Hanu, 4To MOXeTe 3anpocuTb AOMOSHUTENBHYIO MHAGOP-
MaLMIO O UHOMBMAOYANbHbIX XapakTepucTMKax PecrnoHAEeHTOB B Ballen Bbl-
6opke. OgHako, TakMe faHHble cobpaTe JOPOro, NO3TOMY BbIOOP Kaxaom
LOMOSNHUTENBHON NEpPEMEHHOM A0MKEH ObITb XOPOLWO aprymeHTupoBaH. [lo-
3TOMYy OOBACHUTE, K KAKOMY CMELLEHMIO U KaK UMEHHO NPUBOAUT OTCYTCTBUE
KakQoW OOMOSTHUTENbHON NepeMeHHON.

(d) (6 6annos) NTak, Bbl NONy4nnIM OONOMHUTENbHbIE NEPEMEHHbIE U3 Npeablay-
Lero nyHkTa. BuguTe nu Bbl kakne-To elwe npobnembl B Tekywiem nogxoge?
MoxeTe nv Bbl BbINUCATb NEPEMEHHbIE, KOTOPble HEBO3MOXHO M3MEpUTb, OA-
HaKO OTCYTCBME KOTOPbIX B MOAENU NPUBOOUT K CMELLEHUO oueHkn? Ecnu
[a, TO Kak crnegyet obxoauTtb 3Ty npobnemy? byabte makcumansHO nogpob-
Hbl B ONMWCaHUM NOTEeHUManbHbIX npobfiem u Bawero peleHus. 3ameTbTe,
YTO NPOBeAEHNE IKCNEPUMEHTA HEBO3MOXHO.

3. (13 6annos) (ATa 3agava - NpodoMmKeHne npeablayLen 3agadn Nnpo Murpauuio n3
BaHyaty B ABcTpanuio). CornacHo pesynbtataM 3KCMEPUMEHTA, NPOCTOE CpaBHe-
Hue BBI1 mexay oByms cTpaHamu 3aBbllano (oMHaHCOBYIO BbIrogy OT nepeesaa
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QkoHoMeTpuka 1

Ha 100 npoueHToB, MHK oueHka 6e3 KOHTPOSNbHbIX NEPEMEHHbIX - Ha 41 npo-
LIEeHT, C KOHTPOIbHbIMU NepeMeHHbIMU - Ha 31 npoueHT. Baw HayanbHUK npocuT
Bac NOBTOPUTb TOYHOCTb, AOCTUTHYTYIO BO BPEMS 3KCMEPUMEHTA, C MOMOLLLIO
MHCTPYMEHTASbHbIX NepeMEHHbIX.

(@) (5 6annos) OgHa U3 BO3MOXHbBIX MHCTPYMEHTAlNbHbLIX MEePEMEHHbIX - KOMn-
4YeCTBO 3HAKOMCTB MUrpaHTa 3arpaHuuen. Vigea B ToM, 4TO 4Yem Gonblue
TaKMX 3HAKOMCTB, TeM MpoLLe OCyLecTBUTb Nepeess (Tak Kak Takme 3HaKo-
Mble MOTYT CyLLECTBEHHO MOMOYb C MOMCKOM MHOpMaLMEn Unn ¢ Tpatamm
Ha nepeesn). Xopowas nn 3TO MHCTPYMEHTanbHaa nepeMeHHan? OnuwuTe
B NoApOBHOCTSAX.

(b) (5 6annos) Opyron BO3MOXHbIN MHCTPYMEHT - paccTosiHMe 40 oduca Murpa-
LIMOHHOM cnyObl B BaHyaTy. 3geck nagesa B TOM, 4TO GONbLUMHCTBO NOAEN
HEe 3HalT Bcex hopManbHOCTEN, CBA3AHHbIX C nepeesnom, a 6nmsoctb oduca
MUrPaLMOHHON Cry>XObl CNocobCTBYET Takon WUHOPMUPOBAHHOCTU. XOpPO-
LUIasi NN 3TO UHCTPYMEHTaNbHas nepemeHHas? Onuwnte B NOAPOOHOCTSIX.

(c) (3 6anna) Qonyctum, Bbl cuntaete xoTa Obl OOUH U3 MHCTPYMEHTOB Banua-
HbIM. YTO BbI Bygete ¢ HUM genatb? OnuwmnTe Kak MOXHO nogpobHee.

4. (17 6annos) [onycTuMm, Bbl XOTUTE OUEHUTb BNUsSIHME J60nbl (Cepbe3HOro 3a-

6oneBaHnsl) Ha KOHPIIMKTHbIE CUTYaLMN UCNOMb3YS KPOCC-CEKUMOHHbIE LaHHbIe
Ha MyHMUMNANbHOM YPOBHE B HEKOTOPOW CTpaHe. Bbl paccmatpuBaeTte age nepe-
MEHHbIE: KONMYeCcTBO criyvaes 3abonesaHus 3605101 U KONUYECTBO KOHAMMKTHbIX
cutyaumii. Mogenb MMeeT crnegyowmn BuA:

conflict; = By + B1ebola; + u;

roe i - Haeke myHuuunanuTeta, u 3, > 0. MNprynHa, No KOTOPOW BNMSHUE MOXHO
cuUMTaTb NOMOXUTENbHLIM — HEAQOBOMLCTBO XMUTENEN HeAoCTaTOYHbIMKU MepamMu
6opbbbl C 6ONE3HLI0 CO CTOPOHbI rOCYAApPCTBa, a TaKXKe HEAOBONbLCTBO Tpaguum-
OHHbIMW NpakTUKamMu norpedeHus.

Y Bac ecTb Cepbe3Hble OCHOBaHMS nonaraTtb, 4TO ebolal u. 3TO npeanonoXkeHue
LEeNCTBUTENbHO ANS BCEX NMYHKTOB 3TOM 3a4a4u.

K cokaneHuio, n KONnM4ecTBO 3a00NEBLUNX, N KONMYECTBO KOHMIMKTOB MOryT
OblTb M3MEpPEHbl HETOYHO (KONMYECTBO KOHMIIMKTOB OLEHEHO C MOMOLLbI XKYp-
HaNUCTCKMUX CTaTen, a KonM4ecTBO 3aboneBaHuii - U3 ouumanbHbIX OTYETOB Me-
ANUMHCKUX pabOTHUKOB):

conflict; = conflict; + econfiict,i

ebola; = ebola; + eepoia

roe E(econflict) = 0 7 E(eebola) = 0-
Ana nyHktoB (b) - (€) npeanonoxunTe, YTo EcontlictL U U COrT (Econflict, €ebola) = 0.
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(a) (5 6annos) Hangute acumnToTMYECKOE CMELLEHWE OLEHKN ;.

(b) (3 6anna) NycTb egpgiaL €DOIA, econfiictL €b0Ia U €gpga L U. ABNAETCH M MHK
oLeHKa 81 aCMMNTOTMUYECKMN CMeLLeHHON? KakoB 3HaK cmelleHnn? ApryMmeH-
TUPYNTE UCXOAS M3 OTBETA Ha MYHKT (@) U COBCTBEHHON UHTYMLINW.

(c) (3 banna) TlyCTb €gpoa L €b0la, econf 1ict L €bola n C ov(eepoa, U) < O.
Asnsetca nn MHK  oueHka ﬁl acMMMTOTUYECKM CMeLleHHoM? KakoB 3Hak

cMeLLeHna? ApryMeHTMpYnTe mncxoas M3 oTBeTa Ha MyHKT (a) U cobCTBEHHOM
NHTYNLMN.

(d) (3 6anna) TyCTb €epga L €bola, C ov(econt lict, €00lIA) = 0 N €gpoa L U.

Asnsaetca nu MHK oueHka 8; acumntoTMyeckn cmelleHHon? KakoB 3Hak
cMmeLLeHna? ApryMeHTMPYMTE MCXoas M3 OTBETa Ha MYHKT (@) U coBCTBEHHOM
NHTYMLNN.

(e) (3 6anna) MNycTb CoV(Eenola, €b0lA) > 0, CoV(Econfiict, €bola) = O U €enolaL U.
Asnsetca nm MHK oueHka ,él aCMMMTOTUYECKN CMeLleHHoN? KakoB 3HakK
cMelleHna? ApryMeHTUpymnTe Ucxoasa 13 oTBeTa Ha NYHKT (@) n cobCcTBEHHOM
NHTYULMN.

5. (10 6annos) PaccmoTpum creayoLylo Mogens:

y =Bo+ BiXy +Bxz +u

(@) (5 6annos) Ookaxunte, 4To MHK oueHKy B; MOXHO Bblpa3nTb Yepes OLnG-
K/ U3 JOMONMHUTENbHOW PErpeccum X; Ha X,.

(b) (5 6annos) bbina obcuntaHa OONONHUTENBHAA PErpeccus y Ha X,, 1N OLINBKN
Obinn coxpaHeHbl kak §. 3aTem Gbina oueHeHa cneaywas Moaens:
S= o+ QiX1+ @2X2 +V

Hangute BblpaxxeHue ANs ¢, U CpaBHUTE €ro C BblpaxeHnem anst B, u3
nyHKTa (a).
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SAO0AHUA ONA TEKYLWEINO KOHTPOJIA

[NomalwHee 3apaHue 1.

Ncnonb3yite Stata ans amnupudeckux 3agad. Coada do-paina um log-chana obsasa-
TenbHa.

1. (30 6annos) PaccMOTpUM CrnyyYanHyto BENWUYMHY CO CreayoLiMM YCOBHbIM pac-
npeaeneHnem:

LN (ug, 0g) ecrmu X =0

Y|X =
LN (uy,0,) ecrm X =1

rae LN o3HayaeT nor-HopmanbHOe pacnpefeneHue.

(@) Haitgute E[Y |X] n E[Y ?|X].

(b) Mycte X ~ Bernoulli(p). Hanaute E[Y ] n E[Y 2].

(c) Tenepb npeanonoxum 4to LN (U, 0) - He nor-HopmanbHoe pacnpegerneHve,
a NPOCTO HEKOTOPOe pacrnpeaeneHne Co CPeaHnM U 1 gucnepcuen o. Kak
Balll OTBET K NYHKTAM 1 1 2 MeHsieTCs B 3TOM criy4ae?

2. (10 6annog) PaccMoTpM MpPOCTYHO perg:(eccmo_lgHyro modenb Y = By + B1X +u,
rae E[ulX] = 0. MNpeanonoxum,uto X; = i + Ej, npuyem E; 1 u; Hesasucu-

Mbl. Kakoe cTaHaapTHOe NpeanonoXeHne HapyLlaeTcs B 3ToM cryyae? ByayT nu
MHK ouenkn @, % cMeLLeHHbIMU?

3. (30 6annos) Pewute 3agavy C3.4 ns kHurn Byngpuaxa (Wooldridge - Introductory
Econometrics). Bl moxeTe ckadatb 1 oTKpbITb hannt ATTEND.RAW B Stata
MCNONb3ys criedyowmn Koa:

ssc install bcuse
bcuse attend

4. (30 6annos) PewuTte 3agady C3.9 us kHurn Byngpuaxa (Wooldridge - Introductory
Econometrics). Bbl MoXKeTe ckadatb u oTKpbITb (pann CHARITY.RAW B Stata
MCNOnNb3ysa CreayoLmin Koa:

bcuse charity
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[NomalwHee 3apaHue 2.

Ncnonb3ynte Stata gna amnupuyeckux 3agad. Caada do-gpaiina m log-cpaina obsisa-
TenbHa.

1. (25 6annos) PaccmoTpuMm MpPOCTYHO perpeccuto, NPOXoAsLylo 4Yepe3 Havyano Ko-
opavHar:

y=ax +E

CoBmecTHOe pacnpeperneHue BenuunmH X u E cnepyowee: P{x = -1,k = -1} =
1/6, P{x=1E=-1}=1/3, P{x=—-1,E=1} =1/3, P{x = 1,E = 1} = 1/6.

(a) (8 6annos) PaBHo nu matemaTtuyeckoe oxumaaHue E Hyno?

(b) (8 b6annos) FABnaeTcs N X SHOOrEHHBLIM (TO €CTb, CKOPPENUPOBAH SN OH C
owwmnbkon)? Ecnn ga, To kakoB 3Hak cmellenns MHK oueHkn a?

(c) (9 6annos) NpegnonoXum, YTO OAUH IKOHOMETPUCT 3HAET, YTO E MOXET npu-
HMMaTb TOMbKO ABa 3HayeHns: -1 n 1. MoXeT N OH HECMELLEHHO OLIEHUTb
a Ha ocHoBe BbIOOpKM U3 X 1 y? Ecnun ga, npeanoxute CoOTBETCTBYHOLLYO
OLLEHKY.

2. (25 6annoe) Mpeanonoxum, YTO UCCnenoBaTeNb 3HAET HABEPHSIKA, YTO Crieayto-
Lye NIHeNHble MOZEn BEepHbl:

Y1 = Qg+ ai1X; +Uy
Y2 = Bo + BiXz + Uy

Bonee TOro, aTM Mogenu yooBNeTBOPSOT npeanonoxkexHusm lMaycca-Mapkosa ('M),
a Takxke U; U U, He3aBUCUMbI APYr OT Apyra un oT Xy, Xo. OgHako, uccrnegosaTterib
HabngaeT TOMbKO BEMUYUHY Y = Y, + Y, U XOYET OLEHNUTb CreayoLylo Moaensb:

Y=VYo+ViXg +VaXo+U

(&) (5 6annos) Kakne na npegnonoxkenun 'M To4HOo cobntogatotea? Kakme HeT?
[okaxuTe.

(b) (10 6annos) Oonyctum, 4to npeanonoxkenus M cobniogatotca. BepHo nu,
yToO @ ap = 0wun ﬂ) > 0?7 Jokaxute nnu npueegnte KOHTpNpumMep.

(c) (10 6annos) Odonyctum, 4To BbIGOPKA MO Yij, Yoi BCE >Ke Hawnacb, U UC-
cneposatenb oueHun obe Mogenu No OTAEMbHOCTM U MOMYYUNT OQUHAKOBbIE
3HaveHnst R2. [omkeH nu R? n3 obuiein Mmogenu 6biTb Takum e? [lokaxuTte
NN NPUBEAUTE KOHTPNPUMEP.

3. (25 6annoB) Pewwte 3agady C3.6 u3 kHurn Bynapuaxa (Wooldridge - Introductory
Econometrics). Bbl MoXKeTe ckayaTb U OTKpbITh (hann WAGE2.RAW B Stata uc-
Nonb3ysi crieayoLLnii KOA:
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ssc install bcuse
bcuse wage2

4. (25 6annos) PewnTte 3agady C3.8 us kHurn Byngpuaxa (Wooldridge - Introductory
Econometrics). Bbl MmoxeTe ckayaTb U oTKpbITh (hann DISCRIM.RAW B Stata
MCMONb3ys Crieayowmn Koa:

bcuse discrim
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HdomalwHee 3aaaHue 3.

Ncnonb3ynte Stata gna amnupuyeckux 3agad. Caada do-gpaiina m log-cpaina obsisa-
TenbHa.

1. (25 6asnog) PaccMOTpM CnegyroLwwyo UCTUHHYO MoAenb:

Y = BiX1 + BoXz +E
N3BecTHO, YTO:
E[E|X;,X2] =0
E[E?[x1, Xo] = 07
E[xz[x1] = ax

OpHako, oueHnBaeTcs cneayowas mogesnb: Y = B1X; + U.

(@) Kakvie ycrnosust Hy)KHO HanoXmuTb Ha napameTpsl By, B2, a, 02, uto6bl MHK
oueHka 3; 6bina HeCcMeLleHHON?

(b) Kakue ycnoBusi Hy>KHO HanoXuTb Ha napameTpsbl By, B2, A, 02, 4Tobbl V[U;|X4i] =
const Vi?

(c) Mpeanonoxkum, uto E; ~ N (0, 0?), rae 02 nssectHa. Kak 6bl Bbl TECTUPOBA-
nv runotesy Hy : 2B8; — 5B, = 0? UTo MeHsieTcs, ecni 02 HemssecTHa?

2. (25 6annos) PaccmoTtpum cnegyrowyto perpeccuio: y = 3o + B1X + e. BepHbl nin
cnepyrowme yTBepxaeHuss unu Het? [Jokaxute nnu npuBeaute KOHTPNpuMmep.

(@) E[e|x]=0 = E[x%] =0
(b) E[ex] =0 = E[x%]=0
(c) E[e|]x] =0 = e He 3aBUCUT OT X
(d) E[ex] =0 = E[e|x]=0
3. (25 6annos) Pewwute 3agavy C4.8 us kHurn Byngpuaxa (Wooldridge - Introductory

Econometrics). Bbl MoxkeTe ckayaTtb 1 oTKpbITb hann 401KSUBS.RAW B Stata
UCMonb3ysa CreayLmMn Koa:

ssc install bcuse
bcuse 401ksubs

4. (25 bannos) Pewwute 3agavy C4.9 ns kHurn Byngpugxa (Wooldridge - Introductory
Econometrics). Bbl moxeTe ckayaTb 1 oTKpbITh (pann DISCRIM.RAW B Stata
MCnonb3ys CreayoLwmn Koa:

bcuse discrim
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[NomalwHee 3apaHue 4.

Ncnonb3ynte Stata gna amnupuyeckux 3agad. Coada do-panna u log-pavina obsisa-
TenbHa.

1. (25 6annos) Paccmotpum mogenb y; = yX; + Ej, rae E[E;|x;] = 0. Takxke nycTb
0 1
1%

(a) MNpeanoxnTe COCTOATENBHYIO OLEHKY ANS Y. FABNSETCA N OHa CMEeLeHHON?
(b) TMpeanoXknte COCTOATENBHYO OLEHKY ANns 6. FBnseTca nu oHa CMELLEHHON?
(c) Hangute acumnToTM4yeckoe pacnpepeneHue y.
(d) Hangute acumntoTMYeckoe pacnpeneneHve 6.

(e) Mpeanonoxum, 4To UcCnenoBaTerb OLEHUBAeT Moderb Vi = yXi + Ei U Bbl-
uncnsiet R? (o6osHaunm ero 3a R?). Takxe OH oleHuBaeT Mogenb X; =
By; + U; 1 Takke BbluMcnseT R? (06o3Hauum ero 3a R%). BepHo nu, 4Tto
RZ = R3? [lokaXuTe Unu npuBeauTe KOHTPIpUMED.

(f) Paccmotpum Mogenu U3 npegblayliero nyHkTa. BepHo nu, 4yto y = 1/@, roe
OLEHKM nony4yeHbl ¢ nomowbto MHK? [okaxuTe vnu npuBeauTe KOHTP-
npumep.

2. (25 6annos)

(a) Paccmotpum mogens Y = Bo + B1X; + Ei. Hangute npenen no BeposTHOCTU
ans R2.
(b) Paccmotpum mopenb Y = eK9L~9 rnoe E[log(e)] = O u e ak3orenHa. Kak

Obl Bbl cOCTOSATENBHO oueHunu a, ucnonbdysa MHK? Asngaetca nu Bawa
OLEHKa CMeLLEHHON?

(c) PaccMOTpuM UCTUHHYHO 3aBUCUMOCTb Y = By+ B X+ B.x2+E, roe E[E|x] = 0.
OpHako, uccnegosatenb oueHnBaeT Mogens Y = By + B1x + u. lNpn Kakom
ycnosun nonyvyeHHas MHK oueHka B, 6yget HecocToAaTENbHON?

3. (25 6annos) Pewute 3agadvy C5.4 ns kHurn Bynapuaxa (Wooldridge - Introductory
Econometrics). Bbl MoXKeTe ckavaTb 1 OTKpbITb hann 401KSUBS.RAW B Stata
UCNonb3ysa crneayowmnn Koa:

ssc install bcuse
bcuse 401ksubs

4. (25 6annos) PewwuTte 3agavy C6.12 ns kuurn Byngpugxa (Wooldridge - Introductory
Econometrics). Bbl MoxkeTe ckayaTb 1 oTKpbITb hann 401KSUBS.RAW B Stata
UCMonb3ysa CreayoLmn Koa:

bcuse 401ksubs
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HdomalwHee 3aaaHue 5.

Ncnonb3ynte Stata gna amnupuyeckux 3agad. Caada do-gpaiina m log-cpaina obsisa-
TenbHa.

1. (25 6annos) B akoHOMWKe eCTb CTaTbM, NOCBALWEHHbIE anbTEPHATUBHOMY WCMOSb-
30BaHUI0 NEeCcoB M NapkoB. [nsi TOro, 4Tobbl OLEHUTb LLEHHOCTb TakMX MECT Ans
TYPWUCTOB, MCCneaoBaTeNy YacTo MOLENMUPYIOT KOMYECTBO BM3WTOB B MApKU Kak
PYHKUMIO OT LEHbl NOCELEeHNs 1 pasnmyHbIX COLMO-AeMOorpaduyecknx 1 3Ko-
HOMWYECKNX XapaKTepuCTUK nocetutenen. MNyctb y; - KONMYECTBO MOCELLEHUN
napka i 3a AeHb, a X; - LUeHa BxogHoro 6unerta. Takxke npeanonoxum, YTO UC-
cnefosaTento U3BecTHo, YTo E[y|x] = Bo + B1x. BuibopouHoe pacnpeneneHue y
TaKoBO:

Tabnuuya 1: Sample distribution of y

y 0 1 2 3 >4
p* 0.2 0.4 02 0.1 01

rae p* - OTHOCUTENbHbIE YacTOThbl B BbIOOPKE.

(@) (5 6annoB) CunTaete N Bbl BEPOSATHLIM B AAHHOM Cryyae Kakue-nnbo oT-
KNMOHEHUS OT CTaHAapTHbIX npegnonoXkeHun aycca-Mapkosa? Onuwunte B
aetansix.

(b) (10 6annos) MNpegnonoxmm, 4TO

exp(— ao — aix)(ao + arx)X

k!
Kak cBsizaHbl mexay cobow anbdbl 1 6eThl? Kakme n3 craHgapTHbIX npea-
MOMOXKEHWI HapyLlalTca B aaHHon mogenu? OcobeHHO fgeTanbHO onuwunTe
noBeeHve YCIIOBHOW AnCnepcun.

(c) (10 6annos) MNpegnonoxum, 4to By = 0. byaet nn MHK oueHka ansa
HecmelleHHon? HananTte ee acuMnToTUYEeCKoe pacnpeaeneHue.

Prly = kix] =

2. (25 6annos) Myctb di; = 1 1 dy; = 0 ecnu i- PECNOHAEHT MYX4YMHa, N di; = 0 n
dy; = 1, ecnu >keHwmHa. [NycTb B BEIOOPKE Ny MY>XYMH U N, XeHWKWH. Cnegyowme
TpW MoZenu oueHuBarTcs ¢ nomowbio MHK:

Vi = U+ B0y + Bodyi + € (1)
Yi = Badyi + Bodyi + € (2)

Yi = M+ ady; + g (3)
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QkoHoMeTpuka 1

() (10 6annoB) CpasHute perpeccum (2) u (3). Asnsetca nn ogHa 0606LLeHHO
Bepcuen apyron? Onuwute cBA3b Mexay napametrpamu B (2) u (3).

(b) (5 6annos) Haiaute n'd1l u n'd2, roe n - BekTop pasmepa n X 1, cocTosALLMMN
13 eguHul, a Bektop Buaa dk coctout u3 dyi.

(c) (5 6annos) MNyctb d - BekTOp, cocToswmi m3 d; n d,. PaccmoTpum npea-
nonoxkeHne E(dije;) = 0. meeT nn Takoe npeanorio>KeHMe CMbICIT B 3TOW
3agave”?

(d) (5 6annos) [onyctum, Bbl oLeHUBaeTe NapameTpbl perpeccun (2). Mokaxm-
T€, 4TO fB; - BbIOOPOUHOE CpEeAHee 3aBMCUMOV MEPEMEHHON CPEAU MYXKUMH,
a 3, BblbOpOYHOE CpeaHee 3aBMCUMOM NEpPeEMEHHON cpeaun XeHwuH. Kak 6bl
Bbl TECTUPOBANM MNNOTE3Y O PABEHCTBE CPEAHEr0 3HAaYeHUst 3aBUCUMMON nepe-
MEHHOW cpean MY>XUMH U Cpeam eHWMH? Kak elie MOXHO NpoTecTMpoBaThb
Takyto runotesy? B yem pasHuua nepeyncneHHbiXx BaMu Nogxogos?

3. (25 6annos) Pewwute 3agavy C7.13 n3 kHurun Byngpugka (Wooldridge - Introductory

Econometrics). Bbl MoXKeTe ckavaTtb 1 OTKpbITb hain 401KSUBS.RAW B Stata
MCMONb3ys Crieayowmn Koa:

ssc install bcuse
bcuse 401ksubs

(25 6annos) PewnTte 3apgady C8.5 ns kHurn Byngpuaxa (Wooldridge - Introductory
Econometrics). Bbl MoxkeTe ckayaTtb 1 oTKpbITb hann 401KSUBS.RAW B Stata
MCNONb3ys criedyowmn Koa:

bcuse 401ksubs

. (1 6ann) boHycHas 3adaya.

B akoHOMeTpMYECKMX 3adavax Mbl YACTO HaKnaablBaeM onpeaefieHHble YCrnoBus
Ha ownbKy B perpeccun 1 pegko paccMaTpvBaeM COBMECTHOE pacnpefeneHue 3a-
BUCUMOW N HE3aBUCUMbBIX NepeMeHHbIX. BMecTo aToro Mbl Yalle Bcero paccmatpu-
Baem YCMOBHOe pacrnpefeneHne 3aBUCUMON NepemMeHHoW. JTa 3ajava no3BonsdeT
B3MMsAHYTb HA pPerpeccuto ¢ Apyrov CTopoHbl. [JonycTnMm, Bam U3BECTHbI MEPBbIE U
BTOPble MOMEHTbI COBMECTHOrO pacnpefeneHus y u X. A UMeHHo, nyctb E[X] =
Elyl= uy, VIX] = 02, V[y] = 02, Cov[x;y] = 0.
Yi= Hy, x1 VY Y Y Xy -

(a) Mpegnonoxum, uto E[y|x] = By + B1X Kak B nepsoi 3agade. Buipasute B,
N 31 4epe3 MOMEHTbI, BbIMUCAHHbIE BbIlLE B YCITOBUM.

(b) Ecnm E[y|X] = Bi1X, Yemy paBeH ko3appuumeHT B1, €Cnu BoipaxaTb €ro yepes
MOMEHTbI, BbINUCaHHbIE BbILLE?
(c) Ecnu E[y|x] = B1X, HaknagblBaeT N 3TO KaKMe-TO OrpaHNYeHNst HA MOMEH-

Thbl, BbiMUCaHHbIE Bbile? Ecnu aa, Hanuwunte aTu orpaHn4yeHu4.
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HdomalwiHee 3aaaHue 6.

Ncnonb3ynte Stata gna amnupuyeckux 3agad. Caada do-gpaiina m log-cpaina obsisa-
TenbHa.

1. (50 6annos) PaccmoTpum mopenb Y; = Bo + (B1 + €;)x; + U;, rae E[uij|X] =0wn
E[e||X] =0.

(a) Asnsetca nu MHK oueHka ans B HECMeLWeHHON K cocToaTenbHon? [loka-
xure.

(b) TycTb MHCTpyMeEHTanbHaa nepemMeHHas Z CKOppenupoBaHa C X U He ckoppe-
nupoBaHa c U; 1 ej. byget nn nHCTpymeHTanbHas OLEeHKa HeCMeLLeHHON m
cocToaTenbHon? [okaxute.

(c) Myctb Tenepb E[ei|X] = 0. ByaeT nu nHcTpyMeHTanbHas oueHka U3 NyHkK-
Ta (2) HECMELLEHHOW M COCTOATENbHOW? ECnun HeT, Kakne LOMNONMHUTENbHbIE
NPeanonoXKeHnst A51s 3TOro HY>XXHbI? [JokaxuTe.

(d) MycTb Tenepb y; = By + Bi€iXi + U, rae E[u;|X] = 0 un E[g;|X] = 1. byget
nn MHK' oueHka 1 HECMELLEHHOW U cocToATeNbHON? [loKaxuTe.

"Besikoe 4enoseyeckoe no3HaHue HayuHaemcs C co3epuaHul, nepexodum om
HUX K MOHSIMUSIM U 3aKkaH4yueaemcs udessmu”.
Mmmanyun KaHTt, Kputnka yuctoro pasyma

2. (50 6annos) 3pecb onucaHbl 5 naen ans uccnegoBaxus. Npegnonoxmm, B Kax-
L,0M Crnyyae Mbl oLeHmBanm 6bl perpeccuto, YTobbl BbISIBUTL CBA3b MEXAY 3aBUCK-
MOW M He3aBUCUMMbIMK NepemeHHbiMu. OgHaKo, BO BCEX NPUBEAEHHbIX Npumepax
BO3HMKAOT Npobnembl C 3HAOreHHOCTbID. Bam Hy)XHO BblbpaTb 3 U3 ONUCAHHbIX
5 ngen n gns Kaxgom M3 HUX onucaTtb MCCneoBaTenbCkui Noaxod. A MMEHHO,
BaM HY>XHO OnuncaTb MCTOYHUK 3HAOreHHOCTH (15 6annog) n Npeanoxuts Noaxo-
ASLLYI0 MHCTPYMEHTanNbHY MepeMeHHY Ansa Kaxagon mogenu (25 6annos). 10
6asn108 Bbl MOXKETE MOMYYNTb 3@ CTPYKTYPY HaNUCaHHOro. NoMHuUTe, 4TO CNUChHI-
BaHWe Haka3blBaeTCs.

(a) BnusiHme KypeHunsa Ha 300poBbe.

(b) BnusiHne konuyecTBa neT, NOTPaYEHHbIX Ha 0bpasoBaHWe, Ha 3apnnarTy.

(c) BnusaHue couymnanbHon ceTn BkoHTakTe Ha NonynspHOCTb OMMO3ULMOHHbIX
ABwxeHnn B ropogax Poccun. M3HavyanbHoe coobpaxkeHune 3aknovaeTcss B
TOM, YTO BKOHTaKTe HESIBHO CTUMYyNMpyeT nodobHble ABWKEHUS, TaK Kak
ONMNO31LMOHEPaM MPOLLE KOOPAMHMPOBATLCS, UCNOMb3Ys CouManbHble CETMU.

(d) BrnusiHMe nsmMeHeHVWn B LgHe Ha KOMMYECTBO KYMSEHHbIX cMapTdoHoB. Ha
camoM fene, NonyyYeHHble AaHHble NPeaCTaBnAloT U3 cebs He TOUKM C KPpUBOW
CMnpoca, HO TOYKN nepeceyeHnst KpUBbLIX Crpoca U NpeasioXKeHus.

(e) Bnuanue 6egHOCTV Ha BbIPAXXEHHOCTb MPOTECTHBIX ABUKEHWNA.
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SKOHOMEeTpUKa 2

3agaHna ons NpoMeXyToO4YHOW aTtTtecTtauumn

O6wwmn Bec: 80 6bannos..

1. (20 6annos) MNycTb y; cnegyeTt crny4YaHOMy MNPOLECCY C BPEMEHHBIM TPEHAOM:

Vi =Bo+ Bit+ u,t=1,..,n
roe U; He3aBMCUMbIE U UMEKT CTaHAapTHOe HopMarbHOe pacrpegeneHue.

(&) (5 6annos) Kakosa gucnepcus y;?

(b) (5 6annos) Kakoa gucnepcmus MHK oueHku 1?

(c) (10 6annos) MMpennonoXmm, 3KOHOMETPUCT M3y4aeT CrneayoLyo Mogesb
TOrO >Ke Camoro npotecca:

6.y =y+E,t=2,..,n

CpaBHute acumntoTnyeckme ceonctea MHK oueHkn y n oueHkn B, n3
npeablayLwero nyHKTa.

2. (20 6annos) lMycTb y OuckpeTHast cryvyarvHas BenuuuHa, NpUHUMaoWwas 3Hade-
Hus O u 1. Pacnpegenexve y npu AaHHOM 3HaYeHWM CKansipHoW o6bACHSAOLWeEN
BEMMYMHBI X 3a4aeTca Kak:

exp{Bx}
1 + exp{Bx}

roe B HTepecytoLWwmii Hac ckansipHbld napameTp. {VYi, Xi}i=; - cnyvanHas Bbl6op-
ka. MpepocTaBbTe OTBET B SIBHOM BWAE Be3de, rae 3TO BO3MOXHO.

Pr(y = 1|x) =

(&) (5 6annos) BoinuwwimnTe norapmdmMmyeckyto yHKLMIO npasgonogobus.

(b) (5 6annos) fAAsnsetca nu norapudmuydeckas PyHKUMS npasgonogobus Bo-
FHYTOWM MO OTHOLUEHNIO K
napameTpy?

(c) (5 6annos) BoiBegute MMI1 oueHky S.
(d) (5 6annos) BeinuwnTe MHGMOPMaLMOHHYIO MaTpuLy.
3. (20 6annos) [Ona MexrpynnoBOro OUEHWBaHWS (NaHENbHble AaHHbIE) MMEETCS

creaytolee ypaBHeHUe:
Yi = Bo + BiXi + & + U

roe Yyepta Hag GykBamum 03HayaeT ycpefdHeHue no BpemeHw. peanonoxum, Mol
MeeM CRnyyaiHyl KPOCC-CEKLMOHHYIO BbIGOpKy. MyCTb a; UMeeT HyneBoe cpeadHee
n Cov(Xit, @j) = Oya > 0. Tak >ke BygemM cuntaTtb, YTO U; U X; HE CKOPPENNPOBaH®bI.
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(a) (5 6annos) Buiseaute Cov(X;, a;).

(b) (5 6annos) Hamgute 3HAK acMMNTOTUYECKOrO CMELLEHUS MEXIPYNMNOBOW
OLIEHKMN.

(c) (10 6annos) MNMyctb X;; 1 gucnepcus V ar(Xi;) = 1 He ckoppenuposaHbl. Han-

ANTE BEPOATHOCTHBIN Mpeden MeXrpynnoBon oueHkW. [pegoctasbTe pas-
BEPHYTbIA OTBET.

4. (20 6annos) MNycTb UMeeTcs crneayowas NMHeNHass MoLensb:
Yt = BiXe + BaYt—1 + U, Uy = pUp—1 +E, t=2,..., n.

rae Uy He3aBWCMMble CTaHAAPTHO pacnpefeneHHble cn.BennymHel. MNpu atom 0 <
p<l.

(@) (5 6annos) Asnsetca nu MHK oueHka B, cmelleHHON?

(b) (5 6annos) Asnsetca nu MHK oueHka B, COCTOATENBLHON?

(c) (5 6annoe) Beinuwunte byHKUUIO NpaBgonogobust 4ns napaMmeTpos MOLENw.

(d) (5 6annos) MNycTb X; KOHCTaHTa paBHad a. BelBeanTe [ONrOCPOYHYHO AUC-
nepcuto Y.
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JKOHOMeTpUKa 3

3agaHusa ona NpoMeXyToO4YHOW aTtTecTauumn

O6wun Bec paboTbl: 90 6annos..

1. (10 6annos) lcmuHHbIE, FTOXKHbIE U HEONPEOeneHHbIE yMeepXKOEHUS.

MonHoO n éMKo NPOKOMMEHTUPYNTE cregyroLlee yTeepxaeHue. “B cnyyae cepun-
HOW KOppensauuy KOHeYHOro nopsigka g MOXHO CKOMOWHMpoBaTb maen XaHceHa-
Xopgpwuka (Hansen-Hodrick) n Heton-Yacta (Newey-West): npocymmupoBaTh Kak

B OLleHke XaHceHa-Xoapuka (Hansen-Hodrick Estimator), T.e.noj ot —q goqwu
ncnonb3oBaTh TpeyrofibHble Beca Hbtoun-Yacrta”.

2. (20 6annos) lNpubnu>kerue pacrnpedeneHusl.

PaccMmoTpymM criydanHyro BENUYUHY X, Y KOTOPOW CYLLECTBYHOT BCE MOMEHTHI.
Mpegnonoxum, 4To ecTb cryyYanHas Bbibopka. PacCcMOTpuM criegylowyo cra-
TUCTUKY:

T =

Kakoe npubnuxeHve pacnpegenenuss T Bbl MOXeTe npeanoxuts? Bale npea-
NO>KeHMe OOSMKHO ObITb peanuayeMbiM, TO €CTb YTOObI MOXHO ObINI0 NOCTPOUTL
aTO npubnxkeHne, nves gaHHble {X; /- ;.

Kak m3meHWTCS Ball OTBET, €CMM X — 3TO CTaLMOHAPHbIN 3ProanyHblii BPEMEHHOW

pan?

3. (60 6annos) YpoxxaliHocme.
[MycTb perpeccnoHHas MOAEenNb, CBA3bIBAKOLWAsA CpeaHee norapudpma ypoxxamHoCTu
Ha OfHO nore Yy W NAOTHOCTb Nocaaku d, UMeeT crneayowmnn Bug

E [log(y)|d] = — log(a + yd)

rae a Uy — HeM3BeCTHble HeoTpuuaTenbHble napameTpbl. [JocTynHa cnyyanHas
BblOOpka M3 N HabntogeHun nap (y, d).

(a) MpuBeouTe ycrnoBue NOKaNbHOWM MAEHTUdUKALMM NapameTpoB PEerpeccuw.
OnuwmnTe OAUH Cryyan, B KOTOPOM NapameTpbl He MAEHTUDULMPYEMBI.

(b) demarnbHo NoOKaxuTe, Kak NOCTPOUTb acMMnToTU4Yeckun 95% JoBepuTenb-
HbIW UHTepBan N cpedHero norapuma ypoXanHoCTu Nosns Npu nNioTHO-
CTW NMOCaAKN, paBHOW eguHMLE.

(c) Onuwute 8 demansax Hanbonee ahdeKTUBHLIA (TO €CTb Aarowuii Haubonee
Ka4yecTBeHHOe NpubnuxeHne) GyTcTpanoBCckui TecT Ha 5% ypoBHE 3HAYMMO-
CTV ANdA NPOBEPKU rMnoTesbl, YTO CpeaHee norapudma ypoxanHOCTM Nons
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(d)

He 3aBWCUT OT NSIOTHOCTW NOCagku, NPOTUB rMNOTE3bl, YTO NMAOTHOCTb MO-
Cafikv UMeeT oTpuuaTenbHbIN APMEKT Ha cpedHee norapudma ypoxxamHOCTH
nond. Kpome aToro, HanuwuTe O AOCTOMHCTBAX W HefocTaTkax MCMosb30-
BaHWa ByTCTpanoBCKOro nogxofa B 9TOM CUTyauUUn.

MNpeanonoxum, YTO UccnegoBatenb CTPOUT HeMapamMeTPUYECKY Perpeccuio
log(y) Ha d npu nomowwwm agepHbi noaxod (kernel approach). MNMyctb d nmeet
paBHOMepHOe pacnpegenenne Ha [0,2] u log(y) ycnoBHO romMocKegacTuyHa.
Hapucyinte Ha ogHoM rpaduke (pasmMepoMm Ha 8CHo cmpaHuuy) NCTUHHYHO
dyHKUMIO perpeccumn, BeposTHbIM pasbpoc (scatterplot) 30 HabntogeHun mns
BbIGOpKKM 1 oueHKy Hapgapasi-YotcoHa (Nadaraya-Watson Estimator) Ha oT-
peske [0,3] npu 1CNONb30BaHWM NPSMOYrOfbHOrO siApa C NapameTpoM LUK-
pPUHbI okHa (bandwidth) h = 41. O6bsAcHMTEe BCE OCOBEHHOCTU OaHHOW CUTY-
auun. NpoaHanusnpyntTe CMELLEHNE N AMCnepcuto oueHkn Ha [0,3].
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SAO0AHUA ONA TEKYLLEINO KOHTPOIJIA

[NomalwHee 3apaHue 1.

O6wwun Bec paboTbl: 100 6annos.

OTBeTbTe Ha crnegytoLimMe BoNpockl, OCHOBaHHble Ha ctatbe “A statistical approach to
option pricing":

1. (20+10 6annos) Nokonambcs 6 ondbepaepe.

MpouuntanTte rnasbl 1,3,5,6 B kHure “A Course in Econometrics"A. Nongbeprepa
(A. Goldberger)

(a) Pewwute 3agayy 5.8 M3 KHUIK
(b) PewwwuTte 3agady 6.7 U3 KHUMM

2. (30 6annos) Pe3ynbmamsl 3Kk3aMeHa.

WNccneposatenb U3BnekaeT crnyyYanHyo BblIOOpKy pasmepa n = 100 u3 reHepanb-
HOW COBOKYMHOCTW yYalUMXCsl CTapLUen LUKOSbl U UX pe3ynbTaToB 3k3ameHa. [nd
Kaxkgoro yyawieroca i = 1, ..., n uccnegosatenb Habnbdaet: X; - Tun wkonbl (0,
ecnu rocygapctBeHHas M 1, ecnv yacTHas) U y; - OUEHKY 3a ak3ameH (1, 2, unu
3). AMnupu4yeckoe pacnpegenexune (X, y) npeacTtaBrieHHO HUXKe:

bann=1 bann=2 bann= 3| Bcero
locygapcTBeHHas Lwkona 0.20 0.50 0.10 0.80
YacTHas wkona 0.05 0.10 0.05 0.20
Bcero 0.25 0.60 0.15 1.00

(&) (5 6annos) Hagute aHanoroByr OLEHKY ONTMManbHOro npeguktopa (noa
cpegHen kBagpaTtuyeckon ownbkon nporHoda (MSPE)) y npu gaHHOM X

(b) (15 6annos) Myctb BLP[X|y] 0603Ha4aeT NyuYLLWA NIMHENHbIA NPEANKTOP
(nop, cpegHew kBagpaTuyeckon owwmbkon nporHosa (MSPE)) X npu gaH-
HOM Y.

Mocuutante BLP[x|y = 3] — BLP[x]y = 1]

(c) (10 6annos) Obcynute BbickasbiBaHWe: [aHHble CBUAETENLCTBYIOT O TOM,
YTO NOCTYNSEHNE B YACTHYIO, @ HE B rOCYAapPCTBEHHYIO LLKOMY 3HAYUTESb-
HO YBENUYMBAET LUAHCLl Ha nony4yeHne 6onee BbICOKMX 6annoB. OLueHEHHbIN
3heKT OT NOCTYNNEHNS B YaCTHbIE LLKOSbl — YBENUYEHNE BEPOSTHOCTU MO-
nyuntb 3 6anna c Slp,o }. (npodormkeHue Ha crnedywel cmpaHuue)

3. (40 6annos) Python u mampuyHas anzebpa pespeccuu.
B 3agaHum nonoxute n = 100 n k = 3. MNpuBegute pesynbtatbl C TOYHOCTLIO A0

TPEeTbEero 3Haka rnocrne 3andAToun.
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(@) CreHepupyiTe maTpuLy Xk HE3aBUCKMbIX CTaHOAPTHLIX HOpPMarbHbIX Chy-
nx

YanHbIX BENUYMH, UCTONb3YS reHepaTop CryyanHbix ynucen. PaccunTaiirte
X "X v npuBeaute pesynbrarthi.
(b) Ycnonbaysi umkn no i, paccumtainte o, X;x{, rae Kaxablii BEKTOp i(>i<1_

TPaHCMOHMPOBAHHbIN i-as cTpoka X . MpuBeanTe pesynbTaThl U y6eauTecs,
4TO 3Ta cymma cosnagaet ¢ X 'X.

(c) PaccuuTante n npmeeanTe pesynbtaTtbl BeIGOPOYHOro cpeaHero n Bbl6opoY-
HOW OMCnepcumn cnyvyamHoro Bektopa X, BbIBOPKOM M3 KOTOPOro siBnsieTcs X .
Hackonbko oHu 6n13Kku K BbIGOPOYHOMY CpegHeMy M BbIOOPOYHON aucnep-
CUM X.

(d) Kakoit panr y n~1X X ? Kakoit panry Qu = E[xx]? Kakon paHry xx™?
Paccuutaitte n~*X X n npuseaute pesynbTathl. Paccuutaite Q.

(e) B nogobHom Kritoue yaocToBeEPbLTECH, YTO

n
> oo f v f
wiXiX = X'QX
i=1
"
P xix
fF=XQ X,
i
Wi

i=1

roe Q = diag{w;}{.; —Npoun3BoNbHas AMaroHanbHas MaTpuua nXn, C HeHy-
NEBLIMM 1 OQHOPOAHBIMU W Ha FMaBHOW AMaroHanw.
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OKoHOMeTpuKa 3

[omalwlHee 3apaHue 2.

O6wwun Bec paboTbl: 100 6annos.

1. (20 6annos) Acumnmomuka MOMEHMO8 BbICOKUX MOPSIOKOS.

OonycTuM Hac uHTepecyet acummeTpus s = E[z®%] u akcuecc y, = E[z*] cnyyait-
HOWM BEIMYMHBI Z C HYNEBbIM MaTEMaTUYECKUM OXWUOAHUEM U eOMHUYHON AnUcCTep-
cvent. Mpeanoxute aHanorosble OLEHKN ANA Us U [y U BbIBUAUTE UX COBMECTHOE
acuMNToTUYecKoe pacnpegeneHne. Takke BbIBUOMTE acUMNTOTUYECKOE pacrpe-
[lefNleHne aHanoroBon oueHkn ansa ¢ = p“{pﬂ

. (20 6annos) Tecm Ha He3a8UCUMOCMb 3HaKOS.

[lonycTMM Mbl XOTMM NPOTECTUMPOBATb HE3aBMCUMMOCTb MEXAY HenpepbiBHO pac-
npeaeneHHbIMY CryYanHbiMM BeniumHaMm X 1y. C 3TON Lenbio Mbl Npeasioxunm

HyneByto runotesy Hy : E[sign(x)|y] = const, rae sign(:) — doyHKUMUS npuHUMa-
toLlast 3HadeHmss +1, — 1,0 B 3aBUCMMOCTM OT 3HakKa aprymeHTta. Ytobbl npoTe-
CTUpOBaTb HYNEBYH rMNOTE3y, Mbl MPOrHanNuM IMHENHY perpeccuto sign(x) Ha

KOHCTaHTy 1 sign(y), n npotecTupoBany Ko3aMUUMEHT HakmnoHa B Ha paBecTBO
Hynto, ucnons3dya MHK (OLS) oueHKyB M crnyyvanHyto BblOopky {(Xi, Vi) ti=1 -

Boinuwmnte ckegacTnyHyo oyHKLMIO AaHHOW perpecumn nog Hy. BeiBugute acmumn-

TOTMYeCKoe pacnpefenerve B noa Hy. MocTpoiTe NpocTyd COCTOSATENBHYIO OLEH-
Ky ee acCUMNTOTUYECKOWA ANUCTIEPCUMN, U t-CTaTUCTUKY, UCTOSb3YIOLLYHO 3TY OLIEHKY.

. (60 6annos) ToyHocmb acumMnmMoOMmMuYecKko20 MPUBIIUXKEeHUS.

UccnedosaHue memodom MoHme-Kaprio — CUMYNAUMOHHOE ynpaXHeHue, Harnpas-
NEeHHOe Ha M3y4yeHne CBOWCTB METOAOB OLEHVMBaHMS B Manbix Bblibopkax. Obwas
noes:
* NOCTPOUTb MOAENb NpoLecca NonyyYeHns AaHHbIX,
* CcreHepmpoBaTb HECKONbKO BbIOOPOK MCKYCCTBEHHbIX AaHHbIX,
* CMONb30BaTb CreHepMpOBaHHbIE AaHHbIE U BbIOPaHHbIN MeTo4 OLEeHMBaHUSA
(estimator) Anga nony4YyeHUs HECKONbKMUX OLEHOK (estimates),

* UCMONb30BaTb 3TU OLUEHKU OJ14 onpegeneHna npMMepHbIX CBOWNCTB Bbl60p0‘-|-
HOro pacnpegenedHma gaHHoro metoaa oueHnBaHUA.

,D,OI'IyCTI/IM, Mbl UMEEM CreayoLyo perpeccuo cpegHero:
y = X181 + X8, + e, E[e[xs,x2] =0.

Mbl UMeeM criydanHyto BIGOPKY { (X1, Xzi, ¥i) i-,. Balua 3agava oueHnTb Ka-

4ECTBO anMpOKCUMALMK TOYHOrO pacnpeaenenus oueHku 8 = B,/B, napametpa
0 = B1/B, v ero t-aHavenns tz, rae (B1, B) — MHK (OLS) ouenmsanme (81, Bo) ¢
COOTBETCTBYIOLMM aCUMNTOTUYECKUM pacnpefeneHneM.
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[Mpwn reHepaunn MCKYCCTBEHHbIX [AaHHbLIX MCNOMb3yWTe Creaylly WHGOopPMa-
umio: e pacnpegened kak N (0, 02) He3aBMCUMO OT (X1, X,)', KOTOPbIN B CBOK OYe-

peab pacnpeneneH kak N (0, 1,). Mapametpsl 02 = 3,B8; = 1,8, = 0.5. KoHeuHO

Ke 3Ta I/IHCbOpMaLl,VI}O HE MOXET UCNoJib3oBaTbCA OJ14 HaxXOXAEeHUA anrnpoKCn-
Maumn nnm MOCTPOEHNA NHTEPECYLWMNX CTAaTUCTUK, MOCKOJIbKY noTeHumManbHbIn
nccnegosatenb He UMeEeT K Hew AocTyna.

(@)

(b)

(©)

(d)

Kakoe acumntoTuyeckoe pacrnpepenexve y 6? Boisegute coopmyny ans tz

ANS TecTa Ha paBeHCTBO 6 CBOeMy peanbHOMY 3Ha4veHuto (ONSATb e, Bbl
He MOXeTe UCNOoSb30BaTb MHAOPMALIMIO O NPOLECCE NOMYYEHUS OAHHbIX, U
Aake 06 ycnoBHOW romockegacTudHocTu!).

CreHepupyiiTe BbIGOpKy N = 4 HaBmioaeHnit { (X, Xz, Yi) }l_, cornacHo mnx

COBMECTHOMY pacnpeneneHuio. Paccuutarite 6 u s 4NA 3TOM BLIGOPKM. To-

BTOpuTe 3TO0 R = 10,000 pa3. Tenepb y Bac eCcTb Komnnekums n3 R s3HadeHumn
ansi 6 v t;. OTO CUMYNMpPOBaHHbIE TOUHbIE pacnpeaeneHus.

MocTpoiiTe Ha OAHOM rpaduke acCUMNTOTUYECKOEe M CUMYMPOBAHHOE TOYHOE
KyMyNaTUBHOe pacrnpeaenexne. Kak TOYHO acuMnToTMYeckoe pacnpeaene-
HUe COoBMafaeT C CUMYNMMPOBaHHBLIM TOYHBLIM pacnpefeneHuem? byaoet nu

oTnMYaThCA Ball oTeeT Ans O u t;.

MosTopuTte npouecc ansa yacren (b) n (c) npu n = 20. Obecygute ponb
pasmepa BbIOOPKM ANs Ka4ecTBa annpoKCcUumaumnu.
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OKoHOMeTpuKa 3

HdomalwHee 3aaaHue 3.

O6wwun Bec paboTbl: 100 6annos.

1. (30 6annos) Acumnmomuka pesynbmamos pezpeccul.

PaccmoTpuM NpOCTYHO NAapHYH Perpeccud CpeaHero:
y=a+pBx+e,

rae Ele|x] = 0 n x He koHcTaHTa. [JonyCTUM Mbl UMEeM Crly4anHyto BbIGOpKy
{(Xi,yi) }L,. Nyets (&, B) -~ MHK (OLS) ouexmsarve anst napsi (a, B) - Octatkm
perpeccm € =y; — & — Bx; anai=1,..,n.

BbiBeanTe acMMnTOTMYECKOE pacrnpederieHne Ans crneayoLmx CTaTUCTUK:

L, 1D s
== %),
n .
=1
roe Y, — BbIGOpOYHoe cpeaHee Anay u
1D
o°==" &,
n .
=1
Mcnonb3ysa Baluy pesynbTaThl BbIBEAUTE acMMNTOTMYECKOe pacnpegeneHne R?
perpeccum:

(30 6annos) faHHbie CPS.

N3yunte pasgen 3.19 B kHure Econometrics b. XaHceHa (Hansen). Ckadawnte
AaHHble CPS (TekcToBasi Bepcus) ¢ BEG-CTpaHMLbl KHUTW.

(a) Cpenante ynpaxHeHue 3.22(a).
(b) Cpenawite ynpaxHeHue 3.24(a). Beinuwmnte KoadpUUMEHTbI M pobacTHble

cTaHOapTHble owmnbkn. MNoctponTte 95% acMMNTOTUYECKUIA OOBEPUTENbHbIN
WHTEepBan Asns oTA4ayv Ha OT Of4Horo roga obpasoBaHus.

(c) Mpeackaxnte norapudm 3apnnatbl Ans 6e50ro XeHaToro My>X4mHbl UC-
naHcKoro npoucxoxxaeHns ¢ 3anaga, umetowero 12 net obpasosaHua n 20
net onbiTa. lNMoctpoite 95% [OBEPUTENBHLIA UHTEPBaN 4SS 3TOro Npeacka-
3aHus.

. (40 6annos) Cromoeblie u hopeapOHbie Kypchl 8aslrom.

Ha my.nes.ru pasmelyeHbl dannbl FwdSpotl.dat n FwdSpot3.dat. NepBbin co-
OEPXUT eXeMeCsYHble CroTOoBble LieHbl OQHOMECSYHbIX hopBapaHbIX KypCOB Ba-
NIOT, BTOPOW €XEMEeCHYHble CrnoTOBble LIeHbl TPEXMECAYHbIX (OpBapAHbIX Kyp-
coB, B hopmate $/MHocTpaHHas BantoTa, Ans GputaHckoro dyHTa, dopaHLy3cKo-
ro opaHka n SANOHCKOM MeHbl 3a 1973:3 - 1992:8 (234 HabntogeHun). Kaxaas
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CTpOYKa COLPXMN Mecsl, rof, CnoToBble LieHbl yHTa ppaHka N neHsbl, n gop-
BapaHble KypCbl COOTBETCTBYHOLWMX BanoT. CkayanTe AaHHble U BO3bMWUTE nora-
pUOMbI KypCOB.

Ham MHTEPECHO NMpoTeCcTnpoBaTb rMnoTesy 06 yCJ'IOBHO|7| HEeCMELLEHHOCTMU:
EiStek = Fik, (1)

rae Sy — CnoToBbIN KypC B Mecal t, t, — dopBapaHbIv Kypc Ha k mecsaues Bnepeq,
a E; — maTtemaTnyeckoe oxugaHue, ycroBHoe Ha MHopmMauuo B Mecay t. YTBep-
XpeHue (1) roBopuT O TOM, YTO (POpBapAHbIN KYpPC — YCMOBHO HECMELLEHHbIN
npegukTop 6yayuiero cnotoBoro kypca. O6bIMHO, A4NA TOro, YToObl NPOTECTU-
poBaTb 3TO yTBepxaeHune, (1) BKNagbiBalOT B CreayloLyd 9KOHOMETPUYECKYH
Moaenb:

Stak — St = a + B(Fix — St) + €reis Ei[€rai] =0 (2)

N TecTmpytoT rmnoTesy Hy : a = 0, 8 = 1. HblHelWHsis cnoToBasi cTaBka BbluMTa-
eTCca ANa AOCTUXEHUSI CTaUMOHAPHOCTU. PasHnua Sy — Sy HasblBaeTcst 06ecLEeHu-

BaHWe BanioTHOrO Kypca, a pasHuua fiy — S¢ HasbiBaeTcs hopBapaHON NPeMUEN.
MNpogenante aTn OenNCTBUS ON1s1 TPEX BantOT, CpaBHMBas BCe Monyvyaemble pesyrib-
TaThbl.

Ana oboux Tunoe ¢osapgos, oueHute (2) npu nomowm MHK (OLS) un npo-
TECTUPYUTE YCIOBHYK HECMELLEHHOCTb, UCNOMb3Ys aCUMMNTOTUYECKYD TEeOopMuI.
[na TpexmecsyHbIx hopBaphos, nonpobynTe oueHWBaHWE AOITOCPOYHON Ancnep-
cvM Npu nomoLuM nogxodos XaHceHa-Xogpuka (Hansen-Hodrick), Heton-YacTa
(Newey-West), Qngptoca (Andrews) ¢ NOMOLLbI Nap3eHOBCKUX SAEPHBIX OLIEHOK.
O6cyauTe pesynbTaTbl TecToB. CpaBHUTE KPUTUYECKME 3HAYEHWS, MOSyYEHHbIE
pasHbIMW OLleHKaMK JONrOCPOYHON aucnepcun. B cnyvae Gonblumx pacxoxae-
HWW, Nopaccyxgante 0 BO3MOXHbIX NPUYMHAX.
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INomalwlHee 3apaHwue 4.

O6wwun Bec paboTbl: 100 6annos.

1. (60 6annos) ®yHKyUS U3OEPXKEK.

dain Nerlove.dat coxepXuT gaHHble, ucnons3yemole Mapkom Hepnosom (Marc
Nerlove) B aHanuse oyHKUMKN nsgepxek ana 145 ameprkaHCKUX 3MnekTpoaHepre-
TUYECKMUX KOMNaHWN. [lepeMeHHble BKMOYAIOT:

* # . Homep HabnogeHus
* C: Cymmy nsgepxek Ha nponsBoAcTBO, $ MIH.

* Q : Kunnoear-yacsl Bbinycka, Mnpg
* P,, : 3apaboTHyto nnaTta B Yac
* P¢ LleHy Tonnuea, UEeHT Ha MUNNNOH BputaHckux Tennosbix eanHuy (BTU)

Py LleHy apeHabl kanuTtana

HepnoBy 6bino Heobxoaumo oueHnTb doyHKUuMo nagepxek C = f(Q, Py, P, Py).
(@) i. OueHuTe HeorpaHnyeHHyto cneundukauno Kobba-[yrnaca
E[InC|Q, Pw, Ps, Pk] = a1 + a2InQ + asInPy, + asInP¢ + asInPy

npv nomown MHK (OLS).

ii. PaccuutanTte 95% acumartotuyeckni n 95% (acumnToTmyeckn Hambonee
TOYHbIN) BYTCTPaNoOBCKMA AOBEPUTENBHbLIA MHTEPBAnbI ANs a,. CpaBHu-
Te pesynbTaTtbl U AanTe UM 3KOHOMUYECKYI0 MHTEPMpEeTaumio.

(b) MpoTectupynte runotesy Hy : az+as+as = 1npotmB H, - az+as+as < 1
Ha 5% ypoBHe 3Ha4YMMOCTU
i. Mcnonb3ys acMMNTOTUYECKYID TEOpUIo
ii. mMcnonb3ysa (acMmnToTMYeckn Hanbonee TOYHbIM) BYTCTpanoBCKMN NoA-
xon
[MPOKOMMEHTUPYINTE, KaK OTNMYAlOTCA pesynbTaTbl pa3HbiX noaxogos. Mpu-

BEAMTE 3KOHOMUYECKYIO UHTEpNpEeTaUuto pesynbTaTtoB. [8amevaHune: onsa gaH-
HOW 3agaun bonblue noaxoaut t-TecT, Hexenun TecT Banbaa]

(c) Mepeouenute mogenb, BBeAdA orpaHuyeHue Hy, criegysa waram yactu (a).
[Moackaska: ecnu, BBOASA OrpaHUYeHue, Bbl UCKITHOYUTE OOMH napameTp, TO
NO-NPEXHEMY CMOXKETE MOJSTYYUTb CTaHOAPTHY OLIMOKY M t-3HaYeHne Ons
Hee.] [lna ocTaBlwencsa YacTu 3afaHns, ocTaBbTe orpaHudeHne Hy.

(d) Tenepb ncnpobyem cnegytoLlyto Mogens NNaBHOro nepexofa (smooth transition
model). PaccMoTpuM orpaHnyeHHyo Mogernb C ONOMHUTENbHBIM YNEHOM

agZ,
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roe

S = InQ
~ 1+exp(—(InQ - ay))

OueHunTe Mogenb, cnegys waram Yactv (a), 1, Ucnonb3ysa MeToq KOHUEeHTpa-
uum (concentration method). [[ogckaska: gonyctute, YTOObl KAK MUHUMYM
10% 3HadyeHun InQ nexano nesee NoTeHUMANbHOrO a7 U ak MUHUMYM 10%
3HayeHui INQ nexano npaBee NOTEHUMANbHOrO d;, T.€. CHayana msydmte
[aHHble 1 Bblibepute noaxogswmne rpaHuubl 4ng a-.]

(e) Ana mogenu u3 vactu (d) paccuuTanTe cpefHee (No HabnwogeHwam) npe-
[enoHoe BnusHWe nepemeHon INQ Ha ycrnosHoe cpepHee INC wn npegensHoe
BNusHWe nepemeHor INQ Ha ycnosHoe cpefHee INC B ToYke BbIOOPOYHOrO
cpefHero perpeccopoB. HacKoMbKO CUMBHO OTNNYAKTCA 3HAYeHUA?

2. (40 6annos) Henapamempuy4eckoe oyeHugaHUe 8peMEHHOU CMPYKMyphbl.

dann Thill.dat cogepxut exemecsayHble AaHHbIE O TPEXMECSYHBLIX KpaTKOCPOY-
HbIX Ka3Hayenckunx obsasatenscreax (Treasury bills) (BTOpMYHbBI PbIHOK) Iy 32 ne-
puog ¢ aHeaps 1965 no man 2007. B 3agaHum ucnonb3ynte oueHnsaHne Hagapasi-
YotcoTHa (Nadaraya-Watson estimator) n sapo EnaHe4HunkoBa.

(a2) HenapameTpuyecku oLieHUTe YCOBHOE MaTeMaTyeckoe oxuaanne E[Ar|ri_ 4]

Npw NOMOLLM TPEX pa3HbIX 3Ha4YeHMIn WnpuHbl okHa (bandwith): ogHoro, Be-
AyLiero K HegocTaTouHOMY criaxuBaHuto (undersmoothing), ogHoro, Beay-
Lero K YpesMepHoMmy criaxmsaHuto (oversmoothing), n ogHomy, Hanbonee
ontumarnbHoMy. locTponTe Ha O4HOM rpaduke TPU OLIEHKU N [aHHble UC-
xoaHown Bblbopku (scallerplot). Takxke nonpobyiTe 3BpUCTUYECKYID DOPMY-
ny CunbBepMaHa. [JaeT v OHa CNULLKOM MasieHbKoe Unu CAuLKoM Gonbluoe
3Ha4YeHWe LUMPUHbI OKHa?

(b) HenapameTpuyecku oueHWUTe ycroBHyo aucnepcuto V[Ar|ri—1] npyu nomo-

LW TpeX pasHbIX 3HaYyeHun WwunpuHbl okHa (bandwith): ogHoro, BegyLero

K HegocTaTOYHOMY crinaxmBaHuto (undersmoothing), ogHoro, BegyLliero K
4ype3mepHOMy crnaxuBaHuio (oversmoothing), n ogHomy, Haubonee onTu-
ManbHoMmy. [NocTponTe Ha ogHOM rpaduke TPU OLEHKU U [aHHble MCXOOHOW
BblGOpKK (scallerplot).



OucumnnuHbl No BbIGOpyY
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BBepneHve B MapKeTUHroByro aHasrimnTUKy

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUUU

JK3amMeH

OK3aMeH CocTouT 13 natHaguatu BonpocoB. O603HaYbTE KaXaoe M3 Creayowmx ve-
TbipHaAUaTU BbICKa3blBaHUN KaKk 8epHO , HEBEPHO WUNN HEeOOHO3Ha4yHO . OBOCHYM-
T€ CBOM OTBETbI HECKONbKUMM MpeanoXKeHnamu. MNaTHaguaTelni BONPOC — OTKPLITHIN.

- OBpaTTe BHWUMaHWE, YTO BbIiCKa3biBaHWUS MOTYT OblTb HAMEPEHHO ABYCMbICHEH-
HbIMW, HEKOTOPbIE M3 HUX MOTYT HE ObITb OAHO3HAYHO MPAaBAMBLIMU UMW NOXHbI-
MW, @ HEKOTOpblE M3 HUX MMEIOT HECKONbKO acneKkToB, O KOTOPbIX HY)KHO Hanu-
caTb B oTBeTe. Ecnu Bbl cunTaeTe, YTO BbiCKasblBaHWE JIOXHO, TO NOCTapanTech
HalUTWU N yKa3aTb BCE OLUMOKMN.

- Bawa oueHka 3aBNCUT OT KayecTBa 00OCHOBaHMS BaLLMX OTBETOB, @ HE OT TOrO,

npaBumbHbI U HET Balun OTBETbl hopmanbHo. CTapalitecb OTBETUTb HA BCe
BOMPOCHI.

- Bpemsi aksamena — 90 MUHYT.

1. Komucema no ueHHeim bymaram (SEC) obsuHaeT komnaHuio Goldman Sachs B
HE3aKOHHOM COKPbITUM MHPOPMAaLMK, KOTOPOE 3aKmyanocb B HECOOOLEeHNM no-
KynaTtensm Abacus, 4YTO MnoTeYHble obnuraumm, nexawime B OCHOBe obecneyeH-
HbIX gonroebix obs3aTenscts (CDO), Bbim otobpaHsl ¢ nomowbio Paulson&Co
— OQHOrO M3 KPYNHEWLLMX MUPOBbIX XeaX-OHLO0B.

2. YoppeH badpeTt cumnTaet, 4To eBponenckme nyT OMUMOHbI CAULIKOM SOpOrue,
NMOTOMY YTO BEPOATHOCTb 3TUX Bymar okasaTbcs <B AeHbrax> (in the money)
Ha JaTy noraweHusa KkpavHe mana. B 1o >e Bpemsa, duwep bnak n ManpoH
LWoyna ckasanu 6bl, 4To BacdhdeTT HeBepHO npeacTaBnseT cebe LeHoobpa3oBaHue
AepuBaTUBOB.

3. Fannie Mae He cmorna obHapyXmTb HaKOMIMEHNEe PUCKOB B CBOEM nopTdene Haka-
HyHe (pbMHaHCOBOro Kpuauca. KomnaHus He nposogwuna TecTbl Ha CTPEeCCOyCTONYK-
BOCTb, KOTOpPbIE CTanun 0b6s3aTenbHbIMU TOMBKO Nocne NPUHATUS 3akoHa [oana-
®paHka — y>ke nocne Kpuauca.

4. CtaHOapTHbIM HappaTMB A4EeMOKPAaTOB rMacuT, YTO HU3KME MPOLEHTHbIE CTaBKM Ha
npotsxeHnn 2000-X rogoB BeNn K yYBEINIMYEHUIO CKITOHHOCTU K MPUHATUIO pUCKa,
YTO CTano nNpu4nHoOn rnobanbHOro mHaHcoeoro kpmanca 2008 — 2009 rogos.
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BeBeneHune B MapKeTUHroByro aHarimTuky

10.

11.

12.

<MmnynbcHble cTpaTtermn> (momentum strategies) Oo4YeHb CUMbHO AecTabunuau-
PYIOT PbIHOK.

. ToT dpakT, uto 1 Berkshire Hathaway, n AIG notepsanu KpeauTHbIn pentuHr AAA

npn HactTynneHun CbI/IHaHCOBOFO Kpusnca, roeBOpuT 0 TOM, 4TO obe komnaHun
coBepLIMN Cepbe3Hble ownbkm B c¢)epe ynpasrieHnA pPUCKaMu.

. The London Shark ckynan kpynHble 06beMbl KPaTKOCPOYHbIX CTPAXOBOK Ha 06-

nvraummn, uHaHCUpys nogobHoe XeAXMpoBaHME MyTeM NPOAAXM LEHHbIX Bymar,
obecneyeHHbIX 3anorom HeaswxumocTn (mortgage-backed securities), B KpymnHbIX
obbemax.

KelHC npeanoxun Teopuo XeJ)kKMPOBaHUSt U CNeKynsauum, Ha3BaHHY HOpMarb-
HOW GakBopaaumeit, KOTopas rmacuT, YTO AN ToBapoB HagbaBka 3a pUCK MOSo-
XWUTenbHa: hopBapaHble KOHTPaKTbl 0ObIYHO TOPryTCS MO LEHE HMXKE CMOTOBOM
LEHbI, OX1AAEMON HA MOMEHT MOraLleHus.

NTanbsiHckne GaHku aepxat 60nblwoe KONM4YecTBo AedONTHbIX U npeanedonT-
HbIX OOJSIrOBbIX 00513aTeNbCTB, M MHOMME MHBECTOPbI 0OECnoKoeHbl Npobnemoit
HepaboTatowwero kpeguta (non-performing loan problem) B Utanun. Oxnaaer-
Csl, YTO KOrga dKoHoMM4Yeckas cuTyaumsa B EBpone Hopmanusyetcs U NpPOLEHT-
Hble CTaBKW HA4YHYT pacTu, 6anaHcbl 6aHKOB yny4ywaTcsi, HO NEHCMOHHas cucteMa
CTOJSIKHETCS C eule 6onbWMN TPYAHOCTAMKU, YeM paHbLLUe.

B cBoeit 3HameHuTon pabote Black and Scholes [1973]' ®uwep Bnok 1 MaipoH
Loyn3a npegnaratoT paccmaTpuBaTb KOpnopaTuBHble O6nurauum uM akumm Kak
OMUMOHbI Ha PUCKOBbIE aKTMBbI KOMNaHuK. o ToM >Ke noruke LeHoobpasoBaHKs
OMNUMOHOB, MOBbLILLEHWE BOMATUIILHOCTU KOPNOPATMBHBLIX aKTUBOB AOIMKHO MNpu-
BOOUTb K CHWXKEHMUIO LLEHHOCTU KOPMOPaTUBHbBIX akUMi, a TakkKe K CHUXEHUIO
NPOLEHTHLIX CTABOK Ha KopropaTuBHble obnurauum (To ecTb, K NOBbILIEHWIO CTO-
MMOCTM 3TUX obnuraummn).

Bckope nocne uHayrypauum JoHanbga Tpamna Wall Street Journal coobwwn,
4710 <npasutenscTBo CLLUA 3HauMTenbHO coKpatUT 06BEM NPSIMbIX BOEHHbLIX 3au-
MOB psily CTpaH, B TOM uucne YkpauHe>. OcduumancHele nuua CLLUA  yTOYHK-
nn, 4TO NpsiMble 3arMbl ByayT 3aMeHeHbl KPeAUTHBIMU rapaHTUSMU MEHbLUNX
06bEMOB, YTO NO3BONUT CTpaHaM-MNoOMyyYaTensam MOKynaTb HE MeHblle, a bonbLe
BOEHHOro ob6opyaoBaHus.

C 1996 roga Hopeerusa oTknagbiBaeT BblpydKy OT 06blun HedhTu 1 rasa B Ce-
BEPHOM MOpEe B CyBEPEHHbIN MHBECTULMOHHBLIA (DOHA, KOTOPLIN MHBECTUPYET npe-
MMYLLIECTBEHHO 3a rpaHunuen. C y4eTOM HblHELLUHEN FeononMTUYECKO CUTyauumn
N aMepPUKaHCKNX 1 eBPONENCKUX CaHKLMA, CO CTOPOHbI POCCUMNCKOrO npaBuTenb-
cTBa 6bIno Obl HeAanbHOBUAHO MPUHATH CXOOHYO CTpaTeruto.

LFischer Black and Myron Scholes. The pricing of options and corporate liabilities. Journal of
Political Economy, 81(3):637-654, 1973



233

13.

14.

15.

B Hawwu gHM MHOrMM MECTHBIM M PErMoHarnbHbIM MEHCUOHHLIM MporpamMmamM B
CLA cunbHO HepocTaeT (huHaHCUpoBaHWs. BknagbiBasCb B PUCKOBbIE LIEHHbIE
Bymaru, npsiMble MHBECTULMN WU OBNUraumm ¢ HU3KUM KPeOUTHLIM PENTUHIOM
(private equity and junk bonds), oHX NbITalOTCA BBINTU B HOMb 3@ CYET CHMKEHNS
LieHbl NYT OMUMOHOB, KOTOpblE OHW NpoAatT Kopnopauun rapaHTUmM NeEHCUOHHOMo
obecnevenns (PBGC).

Poccumn npuwinocb CTpOUTb MHOXKECTBO HOBbIX CTagMoHOB K YemnuoHaty mupa
no ¢ytbony 2018. Npeanonoxmm, 4To ANA NOCTPOWMKM CTaaMoHa rOCy4apCTBO
BblJano YacTHOW CTPOUTENbHOW KOMMaHWM Kpeaut Ha cymmy 300 MUMMMOHOB
L0NM1apoB nof cTaBky 6% C YeTbipexneTHUM CPoKoM norawweHus. MNpegnonoxmm,
YTO POCCUWCKUIN FOCYLAPCTBEHHBbIA ONT B pybnsix umeer cTaBKy okono 5%, a
OXnaaeMblil ypoBeHb MHPNSAUUKM — okono 2%. Kak 3kOHOMUCT, npeanoxute cro-
cob, C NOMOLLbLI0 KOTOPOro rocyaapcTtso CMOIMMO Obl BbINOMHUTL 00A3aTenscTBa
no cybcmanam, BCTPOEHHbIM B 3TOT 3anM. Ecnun Heobxoammo, MoxeTe ykasaTb
Hey4YTeHHble NPeanoChiNikKK U BbinucaTb popmyry.

(OTKpbITEIN BONpOC) Bam ganu 3agaHne NOMOYb C COCTABMEHWEM CTpaTermye-
CKOro nnaHa passuTus pPOCCUUCKON MEHCUOHHOW CUCTEMBI B TEYEHME CreayoLwmx
5-10 net. O6o3Ha4ybTE acnekTbl, Haubonee CUNbLHO Hyxaarwmecs B pedopme, U
npeanoxunte Habop KOHKPETHbIX Aencteui. lNogonauTe K 3a4aHu pasyMHO U
TBOPYECKMN.
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SAOAHUA ONA TEKYWWEIO KOHTPOIJIA

NomawHee 3agaHue 1
Cpenka Abacus n ¢gmHaHcoBbIN Kpnanc 2008-2009

MoaroToBbTE OTBETHI HA BOMpockl (He Gonee 2-3 cTpaHuu).

1. Kakune acnektbl cgenkun Abacus genarT ee CUHTeTUYeckuM obecneyeHHbIM 4ON-
roBbiIMbIM 00513aTenbLCTBOM B KBagpate (synthetic CDO squared)?

2. Mouemy, cornacHo Komuccum no ueHHbIM 6ymaram (SEC), Goldman Sachs co-
BEPLUMIST MOLLEHHNYecTBO? epeuncnmTe aprymeHtel Kommccun.

3. MNpwusHaeTt nn Goldman Sachs 06BuHeHns Komuccum no ueHHelm 6ymaram? [le-
peuncnute aprymeHTtbl Goldman Sachs.

4. MNMo4vemy Goldman Sachs npegnoyen BbINNATUTL WITPad U BHecynebHO ynaguTb
neno?

5. Kakne petanu Akta o ¢mHaHcoBon pecopme (Financial Reform Act) Hanpas-
NEHbl HA HenTpanu3auui SIBNEHUA, NpuBeawnx K duHaHcoBomy Kpusncy? Ka-
Kne getann AKta O (pMHaHCOBOW pecbopmMe peLlaroT BOMPOCHI, MOAHATbIE CLENKOMN
Abacus?

6. OcHoBblBasicb Ha otyeTe Komuccum no paccrnefoBaHnio NpuYvH rHaHCOBOro
kpuauca (FCIC report), cocTaBneHHbIM 4EMOKPATUYECKUM BONbLUMHCTBOM, U ABYX
oTyeTax pecnybnmnkaHCKOro MeHbLUMHCTBA, KTO CKIOHEH cuMTaTb caenky Abacus
nokasaTesnlbHbIM CMMBOMIOM (DMHAHCOBOrO Kpu3uca, pecnybnukaHubl nnn gemo-
KpaTbl?
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HNomawHee 3apaHue 2
OepuBatusbl. bajgpcgetr npotus AIG

MoaroToBbTe OTBETLI HA BOMPOCH! (He Gonee 2-3 cTpaHuL).

1. CornacHo JloypeHcy KaHHuHremy, B 4eMm rnaBHoe pasnuune mexay Berkshire
Hathaway n KKR?

2. Cuutaet nn YoppeH badpdetT, uto BaHkm 6onblue apyrmx TMnoB busHeca 3acny-
XMBaOT rocygapCTBEHHOW NOMOLUM AN cnaceHns ot 6aHkpotcTea? NMoyemy?

3. YT0 obuwero y ctpaternn badpdeTtTta u cTtpaternn <kappu-tpeng> (carry trade)?

4. ObbsicHMTEe cxoacTBa U pasnuuus busHec-mogenu YoppeHa baddertta, 6usHec-
moaenu American International Group u Vlenbckoit MHBECTULMOHHON CTpaTerviv.
Mpn oTeeTe paccmoTpute, B YnMCre Npoyero, puHaHcoBble pbivaru (leverage),
KOPPEKTMPOBKY LieH MO pbIHKY (marking-to-market), py4Hoe ynpasnexHme komna-
Huamu (hands-on management). OnuKMoHbI paccmMoTpuTe B CriegyoLemM Bonpoce).

5. OavH 13 BuaoB BusHec-moaenen BKOYaET B cebs npogaxy onuuMoHOB <BHE Ae-
Her> (out-of-the-money) ¢ Hagexgon Ha nonyyeHne NpubbINU. AHaNoOrMyHon
cTpaTernen SBnAseTCs BbiNUCbIBaHWE cTpaxoBaHus. CornacHo baddeTty, atum nu
nytem Berkshire Hathaway nonyyaet 6onbLyto yacTb csoeit Bblpydkn? Cornac-
HO OoT4é€Ty Komuccum no paccrnefoBaHuio npuymnH uHaHcosoro kpusnca (FCIC
report), TakoBa nu 6bina ctpaterus '9pu MopToHa, KOTOPOW NpUAEPKMBanNach
American International Group?

6. CpaBHuTEe cTpaHuuy 16 OoTKpbITOro nucbMa badderra gepkatensaMm akuum ot
2009 roga (onybnukoaHo B 2010) co cTpaHuuammn 243-244 oTyeTta O NpuUYmMHax
¢mHaHcoBoro kpuauca (FCIC report). YUto baddett aymaet 06 ynpaeneHum
American International Group?

7. Yto, no mHeHnto baddpeTTa, He Tak ¢ mogensto bnaka-lLoyn3a? [Mpas nu oH?
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JdomawHee 3apaaHue 3
Heno London Whale. PerynupoBaHue nocre ¢pyHaHCOBOro
Kpu3suca

MNMoaroToBbTE OTBETHI HA BOMPOCHI (He 6onee 2-3 cTpaHuL).

1. CornacHo paboTtHukam JP Morgan, nnaHupoBan niv 6aHK nonyyatb Npubbifb OT
<KMUTOBbIX caenok> (whale trades)?

2. Cutyaumsa Bokpyr JP Morgan umeet 6onbLie obLiero ¢ cutyaumen Bokpyr Ameri-
can International Group Bo Bpems (pMHAHCOBOroO KpuM3uca Unun C cutyaumen Bo-
Kpyr Goldman Sachs Bo Bpemsi caenkun Abacus?

3. OcHoBbiBasicb Ha oT4yeTe Komuccum no paccrnefoBaHuio NpUYMH OMHaHCOBOTO
kpuauca (FCIC report), coctaBneHHbIM 4EMOKPATUYECKMM BONbLUNMHCTBOM, U ABYX
oT4eTax pecnybrIMKaHCKOr0o MEHbBLUMHCTBA, KTO CKIMOHEH cYUTaTb CUTyauuto C
<NOHOOHCKMM KuToM> (London Whale) nokasartenbHblM CUMBOSIOM (PMHAHCOBOIO
Kpuauca: pecnybnvkaHLpbl Unu gemokpaTbl?

4. Yto dpenm, Kpuctoep n Ynnnen (Frame, Kristopher and Willen) cuutatot
rMaBHbIMW NACaMu BHeapeHus obsa3aTernbHbIX TECTOB Ha CTPECCOYCTONYMBOCTL?
KakoBbl BO3MOXHble TPYAHOCTU?

5. Yto Bbl gymaete o nposogumoi baHkom Poccun caHauum poccuinckon GaHKoB-
CKOW cuctembl? KakoBbl rnaBHble TPyAHOCTU? KakoBbl OOMKHbI ObITh NpuopuTe-
TbI?

6. OCHOBbIBasAICb Ha AOKNage O COCTOSIHUM UTanbsHCKON GaHKOBCKOW CUCTEMbI, CpaB-
HUTEe Tekywme cutyaumm BoKpyr Hepabotarowmx kpeautoB (NPL) B Utanum un
Poccuu. Kakne ypoku gns poCCUNCKUX Perynmpyrowmx opraHoB MOXHO M3BJeYb?
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JdomaliHee 3apgaHue 4
PbIHKM BanioTbl U CbIpbEBbLIX TOBapoB. XemXnpoBaHue

MoaroToBbTe OTBETLI HA BOMPOCH! (He Gonee 2-3 cTpaHuL).

1. MNo4vemy Metallgesellshaft notepsn aeHbrn? Xepxuposan nn Metallgesellshaft
CBOM PUCKM UNK cnekynvposarn?

2. B kakom obbeme Kopnopauuy OOMMKHbI Xe4KMpoBaTb CBOM PUCKN?

3. Cuutaete nu Bbl ucnonbdyemole <CbepbaHkom> GapbepHble ONUMOHbI adeKBaT-
HbIM MHCTPYMEHTOM CTPYKTYPUPOBAHUA XeKMPYIOLMX caenok ana <TpaHc-
HedpTn> n <Meuyena>? Yto Obl Bbl NOPEKOMEHAOBANM 3TUM KOMMaHuamM? EcTb
nn y ctpaternn <CbepbaHka> ¢ ncnonb3oBaHmeM GapbepHbIX OMUMOHOB CXOACTBA
C Koppu-Tpergamu, ctpatermer American International Group vnu ctpaternemn
badhgeTtTa?

4. MoxXeT nu KoMmnaHus XexXnpoBaTb ocnabneHve Aaonnapa, ucnosnb3ys OMuUMNOHbI?

5. [JomkHa 1 KOMNaHWsi XeXnpoBaTb pUCKM, ecnn 3To goporo? K npumepy, ecnm
LEHbl Ha HedTb HAxXO4ATCA B COCTOSIHWWM CTPEMUTeSNbHOW 63akBOpaaLMu, OOorkHa
N1 HedTAHAs KOMNAHWA XeKMPOBaTb CBOK OyayLLYO BbIPYYKy?

6. MoyeMy MeHemkepam Mo yNpaBneHWo puckamm GbiBaeT CNOXHO 06bSCHUTL CBO-
MM reHeparsbHbIM AUPEKTOpaM MOMb3y Xe4KUPOBaHMA?

7. Yto Takoe pbiHKK thukcupoaHHoro goxogda (FICC markets)?

8. OcHosblBasicb Ha 063ope Bank of England, kakoBbl Hanbonee pacnpocTpaHeHHble
acnekTbl B HeAaBHUX [enax O HapyLUEeHUSAX Ha pbIHKaX (PUKCMPOBAHHOIO Aoxoda?
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IHdomawHee 3apaaHue 5
NMeHCUOHHaAA cuctema

MoaroToBbTe OTBETHI HA BOMpockl (He Gonee 2-3 cTpaHuu).

Hackonbko ypoBeHb MEHCUOHHbIX nocobui B Poccuinckon depepauum 6nmM3ok K
NX YPOBHIO B OPYrnx cTpaHax?

. CornacHo Anekceto KyopuHy u EBceto ['ypBuYy, Kakme nsmMeHeHus Heobxoammo

MPOBECTMN B POCCUIACKON MEHCUOHHOW cUCTeMeE, YTOObI caenatb €€ 9KOHOMUYECKN
cbanaHcupoBaHHoOW 1 ycTonumBon? CornacHbl N B C 3TUM?

. YTto HYXXHO caenarb, 4YTOObI YCKOPUTb pa3Butue pOCCVIVICKOIZ MEHCUOHHON cucTe-

Mbl?

. MoxHo nu yTBEpPXOaTb, YTO KoOpnopaTthuBHble NEHCUOHHbIE (bOHﬂbI OOJDKHbI NUH-

BECTUPOBaTb TONMbKO B 0OnuraummM? Hackonbko Takoe yTBEpXOEeHWE OnuMpanochb
Obl Ha cO0BpaXeHNs O PUCKE U AOXOAHOCTU? YTO HacyeT HANoOroBbIX acrneKkToB?

. Ecnu cHmxatowwmecs NPOLUEHTHbIE CTaBKA 6J'IaFOI'IpI/IFITHO CKa3blBalOTCA Ha OoOxXoa-

HOCTW obnurauun, novyemMy OHWU MOTYT MJIOXO CKa3aTbCA Ha C*)I/IHaHCOBOM ctaTtyce
MEHCUOHHbIX d)OHﬂOB, KOTOpPbl€ aKTUBHO UHBECTUPYIOT B obnuraunn?

. Ecnn neHcuoHHas nporpaMmma MHBECTUPYET B aKUuUKn, OOJTKHO I BO3HArpaxae-

HWe 3a PUCK BKNKOYATLCA B NOACYETHI NPU ONpeaeneHu Toro, B HeJoCTaToOMHOM
N n3bbITOYHON Mepe hmnHaHcupyeTcs aTa nporpamma? Kakas ctaBka QOMKHA
MCNONb30BaTLCA NPU AUCKOHTMPOBaHUN 00A3aTENbCTB?

. KaKyro 06Ll_l,y}0 POrb OMNMuUnoHbl UTPaKoT B onpeaeneHnn HegoctatoyHoro unm mn3-

BbITOYHOrO omHaHcMpoBaHMA? Kak Hanuyne neHCMOHHOro rapaHTta (Kak Kopro-
pauus rapaHTum neHcnoHHoro obecneveruns (PBGC) B CLLUA) BnusieT Ha MoTu-
BaLMIO KOMMNaHWN (hMHaHCMPOBaTb B HEAOCTAaTOMHON NGO U3BLITOYHON Mepe CBOM
NEHCUOHHbIE MPOrpammbl C PUKCMPOBaHHLIMK BbinsiaTamm?

. MoryT nu neHcuoHHble Nporpammbl CTpaxoBaTb CBOM COBCTBEHHbIE MopTdhenun?

Ectb nn Yy TaKOro nogxoga noteHuuanbHble I'IpO6J'IeMbI?

. [NpegcTaBbTe NoOKanbHY NEHCUOHHYI nporpammy (Kak B [peunn unn lNyapTo-

Puko), koTopas MHBECTMpYeT B PUCKOBbIE akTUBbI, 4TOObI B Oyaywiem ObiTb B
COCTOSIHUW pacnnaynBaTbCs MO CBOWM MEHCUOHHBIM 0bs3aTenscteam. Onuwn-
T€ rMNOTEeTUYECKYIO CTPaxoByl0 NOSIMTUKY (NMYT-OMNUMOH), KOTOpaAs CreHepupyeTt
HeobxoaMMbIN 06bEM CPeaCcTB, ECMN PUCKOBLIE AKTUBbLI HE MPUHECYT HY>XHOW OIS
BCEeX BbINMAaT cyMmbl. Onuwnte oakTuyeckui NpouLmMT NEHCMOHHOIO hoHaa
(KONM-0OMNUMOH), KOTOPLIN OCTAHETCS, eCnK (POHA NOMYYUT Bonblue BbIPYYKU, YEM
HeobxoaMMo Ansi BbiNnaTbl BCex NeHcun. Kakyto uHpopMaumio O AaHHOW cuTya-
LUK MOXHO M3BMeYb 13 nNpuHUMna nyT-konn naputeta (put-call parity)?
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IHdomalwHee 3aaaHue 6
FocynapcTBeHHble (pMHaAHCbI

MoarotoBbTe OTBETLI HA BOMPOCH! (He Gonee 2-3 cTpaHuL).

PaccmatpuBaiTe rocyqapcTBo Kak CTpaxoBLUMKa, KOTOPbIA yNpaBnseT LWNUPOKMM NOopT-
thenem (prHaHCOBLIX aKTUBOB, UCMOSMb3Ys B HEKOTOPLIX CUTYaLUAX BHYTPEHHUX MeHe-
[KEPOB, @ B HEKOTOPbIX — BHELUHUX.

1. Kak pucku B noptdpene npasutensctea CLLUA cooTHocATCA € puckamu B nopTdhe-
ne CyBepeHHbIX MHBECTULMOHHBIX (POHAOB? B yacTHOCTM, 3a0CTpUTE BHUMaHWe Ha
pasHuue <nonoXuTenbHbIX> (coumanbHas CnpaBednmBOCTb) U <oTpuuaTesbHbIX>
(monr) pesynbTaTos.

2. Hackonbko cunbHo ®PC noxoguT Ha o4veHb 6onblion xeax-poHa? Hackonbko
CUNbHO €€ LieneBble OPUEHTUPLI UM CTUMb YNPaBeHNs OTNNYATCA OT TaKOBbIX Y
xempK-poHOoB?

3. CpaBHWUTE aMepurKaHCKyt nporpammy Bbikyna TOKCUYHbIX akTuBoB (TARP) c
KPYMHBLIM YacTHbIM (POHAOM MPSIMbIX UHBECTULMIA? OTNMYaOTCA NN UX LieneBble
OPWEHTMPbI U CTWUMb yNpaBneHns?

4. CpaBHUTE POCCUNCKUA N aMepPUKAHCKUIA NOAXOAbl K MPaBUTENbCTBEHHLIM CYO-
cngnsam. CKOHUEHTpPUPYMTECH Ha X obbeme, hopme npedocTaBneHus u cnocobe
opraHusaumm.

5. JormkHO nv npaBuTenbCTBO Poccumn npedocTaBnsTe KpeauTbl OTAeNbHO BblbpaH-
HbIM POCCUACKUM KOMMaHWSIM UIN OTpacnsiM MHOYCTpUn?

6. CornacHo EBceto N'ypBuuy n Anekceto KyopuHy, KakoBbl rMaBHble MPUYMHbI 3a-
MEASIEHNSI POCTa POCCUINCKOW 3KOHOMMUKM? CornmacHbl N C HAMK 3KCnepTbl 13
CronbinuHckoro kny6a?
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IHdomalwHee 3apaaHue 7
CyBepeHHble hoHAbI GNarococTosHUsA

MoaroToBbTE OTBETHI HA BOMpockl (He Gonee 2-3 cTpaHuu).

PaccmaTtpuBaiTe rocyqapCTBo Kak CTpaxoBLUMKa, KOTOPbIA yNpaBnseT LWNUPOKMM NopT-
thenem (UHAHCOBLIX aKTUBOB, UCMOSb3YS B HEKOTOPbIX CUTYaLUSAX BHYTPEHHUX MeHe-
[KEPOB, @ B HEKOTOPbIX — BHELUHUX.

1. KakoBbl OCHOBHbIE NOMUTUYECKUE I'IpO6J'IeMbI, BIiMArOwWMe Ha nNpuHATUE pemeHM|7|
O TOM, KaK co3fiaBaTb CyBEePEHHblE NHBECTULMNOHHbIE (*)OH)J,I:I?

2. B yeMm pasnuuma Mexay <HOpBEXCKOM Mmogenbio> u <Menbckon mogenbio> [1a-
Bnaa CeeHceHa?

3. domkHa nu HopBervm MCnonb3oBaTb MoAerNb, KOTOPYIO MCMoNb3yeT (hOoHA Lene-
BOro kanuTana Menbckoro yHnsepcuteta? JomkeH nu Venb ncnonbsosath HOp-
BEXCKYI0 Moaenb? ECTb N MpUYMHBI, MO KOTOPbIM Venbekuin yHnBepeuTeT u
HopBeruns OomkHbI UCNOMb30BaTh pasHble MHBECTULMOHHbIE MOAEeNn?

4. Poccns JOMMKHa MCNonb3oBaTh MenbCKyto MM HOPBEXCKYI0 MOAENb UMK e No-
NblTaTbCA BbipaboTaTb CBOW noaxon?

5. Kakue rnasHble ypoku Poccus MOXeT u3sneyb U3 aena <J/lmesus npotms Goldman
Sachs>?
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KBusbi

. Keuz 1

MNocne Toro, kak caenka Abacus Obina CTPyKTyppoBaHa M BCe CTOPOHbI MPULLNN
K CcornaweHuio O pasgeneHnn yHaaMeHTanbHbIX PUCKOB, Kaxaasi U3 CTOPOH
A0SKHa bbina no3aboTuTbesa elle 06 ogHOM Buae pucka. B yem 3akntovancs aToT
PUCK, N Kak komnaHus Goldman Sachs ¢ HUM cnpaBsunacb?

. Keus 2

Moyemy YoppeH badhpeTT cumTaeT, 4To UeHbl NyT ONUMOHOB HA aMepPUKaHCKUIN
MHOEKC aKuUI 3aBbllweHbl? [paB nn oH?

. Keus 3

Kak passmBanacb cuTyaumsi nocrne TOoro, Kak UrpokM Ha pblHKe Y3HaAnM o Kpyn-
HbIX No3nuuax J.P. Morgan Ha pblHKe KpeauTHbIX AepmBaTtuBoB? KakoBbl Obinu
pevctemsa J.P. Morgan n nx nocneacrsmna?

. Ksusz 4

OnuwunTe npobnembl TECTOB Ha CTPECCOYCTOMYMBOCTb, MPOBOAMUMBIX KOMMAHMWEN
Fannie Mae. OnuwwmnTe 3KOHOMETPUYECKNE, SKOHOMUYECKME U MONUTIKOHOMMUYE-
cKue acnekTbl npobnem.

. Ksusz 5

UTo 3HauuT, YTO hopBapLHas KpmBas LeH Ha HePTb HAaXO4UTCA B COCTOSHUN
6akBopaaummn? O3HavaeT nn 3TO, YTO CrOTOBas LieHa Ha HedpTb B Oyayliem BO3-
pacTteT?
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BbluncnurenobHas MaKpPO3KOHOMMUKaA

3A0AHUA ONA NMPOMEXYTOYHOU ATTECTAUUU
OK3amMeH

Bonpockl ocHoBaHbl Ha ctatbe Guerrieri and lacoviello [2015]*

O6wun Bec pabotbl: 11 6annos.

1. (2 6anna) YTtobbl HaTX NOMHOE HENMWHENHOE peLleHne MOLENMN peanbHOro AenoBo-
ro umkna (RBC) c orpaHuyeHnsiMm Ha UHBECTULUMW, aBTOPbI CTaTbU UCNOMb3YIOT
anropuTm utepauuii pyHKUMK bennvaHa Ha o4eHb MerKoW pelueTke Ons nepe-
MEHHOW KanuTana.

(@) (0.5 6anna) 3anuwwnTte ypaBHeHne bennmaHa ans RBC-mogenu ¢ orpaHm-
YeHWeM Ha WMHBeCTMUMW, onupascb Ha pasgen 4.1 ctatbn. TOYHO 3agante
MPOCTPAHCTBO COCTOSIHUI, LieneBy (OYHKUUIO U oToBpaxeHue OonyCTUMbIX
3HaYEeHUN.

(b) (1 6ann) KpaTko onuwmte anroputm utepaumn yHkummn bennmana ans
BbluMCNeHNsa pyHKUMN bennMaHa u onTumansHOW NOSIMTUKN B AaHHOW MO-
Aenw.

(c) (0.5 6anna) Ykaxxnte OCHOBHbIE NMPEMMYLLECTBA WU HEOOCTATKU AAHHOro nog-
Xo4a no CPaBHEHMIO C KYCOYHO-TMHENHBIM pelleHneM, NpeasioXKeHHbIM B CTa-
Tbe.

2. (3 6anna) B ctatbe NpeanoXkeH anropuTm NosyYeHUs KyCOYHO-NIMHENHOrO peLue-
HWS MOZENEN C MHOrAA CBA3bIBAKOLLMMI OrPaHNYEHUSIMM.

(&) (0.5 6anna) Moyemy noaxod BO3MYLLEHMA NEPBOro nopsigka He NMpPUMEHUM K
MOAENSM C UHOTAA CBA3bIBAOLWMMY OrpaHUYEHNsIMN?

(b) (1 6ann) 3anuwmte nuMHeapusoBaHHble cuctembl (M1), (M2) n cBsidaHHble C
HUMU dpyHKUMK T, g 4Na NpocTon NMUHENHOW MOAENW, ONUCaHHOW B pasgene
2.4. bygbTe TOYHbI Npu onucanun matpuy A, B, C, D, Ewn A%, B*, (¥, D*, E*.

(c) (1 6ann) AnropuTMm, NPeasIoXKEHHbI B CTaTbe, COCTOUT M3 6 OCHOBHbIX LUa-
roB. Kpatko onuwute nx. YTo KOHKPETHO B 3TOM anroputme TpebyeTcs
yragatb 1 BepuduumpoBaTb?

(d) (0.5 6anna) HasoBute OCHOBHbIE NCTOYHMKM OLLUMBOK NPUBNVKEHNS, BO3HU-
KaloLwmx Npu ncnonb3oBaHun anropmtma. Kakne ns Hmux Hambonee npobne-
MaTUYHbI?

Luca Guerrieri and Matteo lacoviello. Occhin: A toolkit for solving dynamic models with
occasionally binding constraints easily. Journal of Monetary Economics, 70:22-38, 2015
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3. (2 banna) B crtatbe Mcnonb3yloTca ABa Noaxoda K OLEHKE YMCIIEHHOW TOYHOCTU
NIMHENHBIX, KYCOYHO-NTMHENHBIX U NOMHOCTbIO HEMUHEWHBLIX anropuTMOB.

(&) (0.5 6anna) Yto ato 3a nogxoabl? KpaTko onuwimnte ux.

(b) (0.5 6anna) Kakon anroputm Haubonee ToyeH? HaumeHee ToueH? O6bsc-
HUTE.

(c) (1 6ann) ObbACHUTE, NOYEMY €CnM O4HO NPUONMXKEHME pPELLEeHUS MOLENM
nyylle Apyroro, To npu ero pabote nonyyaetca 6ornee BbICOKUIA YPOBEHb
NONEe3HOCTWN.

4. (4 6anna) PaccMOTpuMM MpOCTY0 MOAENb Masion OTKPbITON 3KOHOMUKW. Penpesex-
TaTUBHOE [OMOXO3SNCTBO MAKCUMU3UPYET OXMOAeMyto NMone3HOCTb Ha FOPU3OHTE
BCEN XXU3HW:

Eo > B*log(cy)
t=0

Npu GIOOKETHBIX U LONTOBbIX OrPaHNYEHUAX:

Ct + berr + W(bern) = Ye + (L +1)by

bee1 > —@y*s,

roe ¢, 0bo3HayaeT notpebnenue, b1 — BROXKeHUS B 6e3pUCKOBbLIN MEXOYHAPOa-
HbI aKTMB (OTpULATENIbHOE 3HaYeHWe O3HavaeT AOMr nepes MHOCTPAHHbIM  Cek-
Topom), w(h) = zltpb2 — W3OEPXKN PEecTpyKTypusauum gonra, r — 6espuckosas
MeXayHapoaHas cTaBka npoueHTa (r = —B—l). YpoBeHb BbINycKa Y; ONMUCLIBAETCS
cToxactnyeckum npoueccom AR(1):

log(yr) = (1 —p)log(y**) + plog(yr -1) + U, ur ~N(0, 0?)
Mpegnonoxum, 4to B = 0.96, w = 0.001, ¢ =0.1,0=0.9,0 = 0.02, y*> = 5.

(@) (1 6ann) 3anuwuTe YyCnoBus NepBoro MOpsiAka, XapakTepusylLline paBHO-
Becue B JaHHOW MoOenu.
CkavainiTe MHcTpymeHT OccBin?, peanuayowmin KyCOYHO-NMHENHBIN anro-
put™M. ObpaTnTe BHUMaHWe, YTO A5 ero Ncnonb3oBaHust notpedyetca Dynare.
BHumaTenbHO 03HakoMbTeChb C MHCTpyKumen readme.pdf n npumepamu pe-
LWeHHbIX npu nomowm OccBin mogenen.

(b) (2 6anna) Ncnonbsys OccBin, HanuwWTe nporpamMmmy Ansi peLleHns Mogenu
Kak B Cry4yae Hanuymsa OONrOBOrO OrpaHuWYeHus, Tak U B Cryyae ero oT-
cytcTBus. [Ins obomx cnyyaeB M3obpasuTe MMMYNbCHbIE OTKIIMKM BbIMycka
Vi, NOTpebnenns c;, Bknaga b1 U MHOXMTENS JlarpaHxa A, B OTBET Ha
oTpuuaTenbHbii WokK Uy = —0.06, cooTBeTcTBYOWNA 3 CTAaHOAAPTHLIM OT-
KNOHEeHMsAM. YTO npom3ongeTt npu nonoXUTENbHOM LLOKE TAKOW >Ke CUIbI?

(c) (1 6ann) O6bACHUTE pa3HULy B pe3ynbTaTtax ABYX PACCMOTPEHHbIX MOLENEN.
Moyemy B mogenu C JONrOBbIM OrpaHUYeHWEM B OTBET Ha OTpULATENbHbIN
WOK noTpebneHne n3HayanbHO nagaeT, HO 3aTeM ObICTPO BOCCTaHABNMBAET-
ca?

2https://www2.bc.edu/matteo-iacoviello/research_files/occbin_20140630.zip
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BbluncnutenobHas MaKpO3KOHOMMKa

SAOAHUA ONA TEKYWWEIO KOHTPOIIA

HNomalwlHee 3apaHue 1

O6wun Bec pabotbl: 20 6annos.

1. (10 6annos) emepmuHucmuyeckasi Modesb pocma C Yero8eyeckuM Karumarsiom

PaccMOTpUM [ETePMUHUCTUYECKYIO BEPCUIO HEOKNAacCUYeckon MOAENN pocTa C
HaKonneHneM 4Yenoseyeckoro Kanutana. Mpeanonoxum, YTo pabounii MoXeT Ha-
KannvMBaTb YerioBeYyeckuin kanmtan hy.q, TONbKO €CriM OH YMeHbllaeT Bpems pa-
6oTbl n;. ®akTopamm Npou3BoacTBa NoTpebuTensckoro 6nara ¢; ABNATCA Yeno-
Beyeckuii kanutan h, n Tpygoeble Yackl N;. ONTUMM3ALMOHHAS 3adada penpeseH-
TaTUBHOrO areHTa uMeeT BUL:

) t
max Bru(cy)

{Ct,l’lt,ht+1.lzto:oo t=0
npu orpaHN4eHnAX:

¢ < T(n, hy),
hea = (A +0)(1 —n)h+ (1 —0)hy,
¢t =0,0=<n, <1 hy, =0, 1=0,2,...

C 3agaHHon hy > 0.

Mpenonoxmm, 4To OYHKUMS NONE3HOCTN U NPOU3BOACTBEHHAA DYHKUMS 3ana-
Hbl U paBHbl U(c) = ¢"/y n f(n, h) = (nh)?. MNMyctb B8 = 0.96, a = 0.3,y = —1,
0=0.02mnA =0.03.

(@) (1 6ann) 3anuwuTe ypaBHeHWe bennmaHa onsa AaHHOW 3agayn. TOYHO 3a-
[aiTe NPOCTPAHCTBO COCTOSHUMIA X , (PYHKLMIO MOToKoB nnatexen F (X, x°)
n otobpaxeHne JONYCTUMbIX 3HadeHun ().

(b) (1 6ann) Mpepgnonoxute, 4to B(1 + A) < 1. MNokaxuTe, YTO CywecTBy-
eT yHuKanbHas HenpepbiBHas OYHKUMS V, YAOBNETBOPSOWAS YPaBHEHMUIO
BennmaHa.

(c) (@ 6ann) Mokaxute, 4YTO ypaBHEHWEe bennmaHa vmeeT aHanMTUYECKOE pe-
WweHne cneaytowero yHkumoHansHoro Buaa: v(h) = Ah? . [poaemoHCTpu-
pynTe, YTO OnTMMarnbHas NONUTUKa — noaAep>KaHue MOCTOSIHHbIX TEMMOB
pocTta yenoseyeckoro kanutana: g(h) = 6(h). Hangute A n 6.

(d) (4 6anna) Nycte M = 100u H = ¢thy,hy, ..., hy 4 traehynhy =1, a

paccTosiHMe Mexay OBYMS nocrnenoBatenbHbIMU TOYKaMn U3 H NOCTOSAHHO.
Hannwute B MATLAB kog, Bbluucnswowmii gyHkumio bennmaxa v(h) n

npaBuno onTuManbsHoro pelenus h! = gy(h) nytem utepaumin oneparopa
bBennmaHa, accoumMmpoBaHHOro C AUCKPETHOW BepcuMen Mmoaenu.
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(e) (1 6ann) Bocnonb3yntecb rpadukamu O CPAaBHEHUS aHANUTUYECKUX U
YUCNEHHBIX 3HaYyeHu PyHKUMM BennmaHa m npasuna onTMManbHOW MOMN-
TKN. N306pasnte abconoTHbIE 3Ha4YeHNa OWwMboK Jrnepa.

(f) (2 6anna) YcoBepLUeHCTBYWTE CBOMW anropuTM, UCMOSb3ys CBOMCTBA (DYHK-
umn bennmaHa 1 onTUmaneHOro npasuna, JMHENHY UHTEPNONALMI0 dOYHK-
LMW LLEHHOCTEN MeXAY KOHTPOMbHbIMU TOYKaMu CETKM.

2. (10 6annos) Cmoxacmuyeckass mModernb pocma

PaCCMOTpVIM CTOXaCTU4eCKylo BepcCuio HeoKraccuyeckon mopenm pocTa:

v(k,z) = max {u(fk,z) —k) + BE[v(k’ z)/z]}

kte0,f(k,2)]

MycTb PyHKUMSA NONE3HOCTM W NPOM3BOACTBEHHAs (DYHKLMA 3a4aHbl U paBHbI
u(c) = 7V n f(k,z) = exp(z)k® + (1 —d)k. Lok npon3BoaUTENBHOCTU Z ONU-
CbIBAETCA CTOXaCTUYECKUM aBTOPErpeccuoHHbIM npoteccom AR(1): z/ = pz + E,
roe EY — He3aBuCKMble, OOMHAKOBO pacnpeneneHHble crnyvaiHble BenuymnHbl (i.i.d.)
~N(0,0%).Myctb =09,y = -1,a= 0.3, 6 = 0.1, o= 0.851 0 = 0.05. MycTb
M = 100 u K{kq, ko, ..., ky 4 roe ko = 0.01k, ky = 1.5k, k — ypoBeHb kanuTana
B AETEPMUHUCTUYECKOM CTaLMOHAPHOM COCTOSIHAM, @ pPacCcTosiHue Mexay OBYMS
nocnegoBaTesibHbiMKM ToUkamu M3 K NOCTOSIHHO.

(@) (1 6ann) Moctponte uenb MapkoBa ¢ 3 COCTOSIHUSIMU Ha MHOXKecTBe Z =
{21, 2,, 23 } koTOpas annpokcummpyeT AR(1)-npouecc ans z. 3anvwute ypas-
HeHust bennmana ona guckpetHon Bepcun mogenu. [ns pelweHus 3agaym
BOCMOSb3YNTECH METOAOM U3 cTaTbm Tauchen [1986] .

(b) (4 6anna) Hannwwute kog B MATLAB, KOTOPbIN NOMy4YaeT YUCNEHHOE pe-
LLIEHMEe CTOXaCTU4eCKoM MOAENM pocTa Npu MOMOLUN UTepaumnn yHKLUn
bBennmanxa. lNMpuBeanTe gBa anroputMa: C NIMHEWHOW WHTepnonsaumen qoyHK-
uum bennmaHa n 6e3 Hee. /1306pa3nTe Ha rpadumke BblUMCNEHHbIE DYHKLUK
BennmaHa n onTUmManbHON NOMUTUKM.

(c) (2 6anna) Mpegnonoxum, YTO OOWH NEPWUOL Modenu paBeH kBapTtany. Pea-
nu3ynTe cumynsaumilo akoHoMukn Ha 50 net (Ha 200 nepuogos). M3obpasuTe
Ha rpaduke OOHY CTOXaCTMYECKYK peanu3auuio Ans AaHHOW 3KOHOMUKMK
Y1, Cr, i, Ke A28 C HauanbHbIM cocTosiHeM Zo = 0, kg = k. Ucnonbaynte
GunbTp Xogpuka-lNpeckotta ¢ A = 1600 Ang BblYMCNEHMS norapugpmos OT-
KIMOHEHWI CUMYNMPOBaHHbIX AaHHbIX {Yy, Cy, it, K¢ A OT nx HP(1600)-TpeHaoB.
N306pa3nte nomnyyeHHble OTKNOHEHUS Ha rpaduke.

(d) (3 6anna) Monyunte 100 HE3ABUCUMbIX CTOXaCTUHYECKUX peanusalui 3KOHO-
MUKM U Hanuwnte B MATLAB Ko, BbIMMCNSAOLWNA CTAaTUCTUKK, ONUCbIBAIO-

Lume KonebaHms O0enoBoro LMKna OTHOCUTENBHO Vi, Cy, i, K¢ A NS peweHus
3agavn BOCNONb3ymTech cneaylowyMn Matepuanamm:

1George Tauchen. Finite state markov-chain approximations to univariate and vector
autoregressions. Economics Letters, 20(2):177-181, 1986
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= Hansen [1985]2;
= Kydland and Prescott [1990]3.

2Gary D Hansen. Indivisibl e labor and the business cycle. Journal of Monetary Economi cs, 16(3):
309-327, 1985

3Finn E Kyd land and Edward C Prescott. Business cycles: Real facts and a monetary myth. Real
Busine ss Cycles: A Read er, 383, 1990



234

[JomaliHee 3apaHue 2

O6wun Bec pabotbl: 20 6annos.

1. (10 6annos) 3adaya nuHeliHO-kK8adpamu4eckux npubnuxeHud

PaccMOTpUM CTOXacTUYECKY0 MOfenb PocTa C Oe/uMbIM TPYOOM, OMUCAHHYIO B
cratbe Hansen [1985]*:

>
max Eg Bru(ce, 1 —ny)
{Ct,nt}to:oo t=0

NPV OrpaHNYEHUAX:
Ce +ip <7kt
Kerr = 0p + (1 —0)ky,
Ze1 = YZ¢ + Ear, IN(E) ~N(, 0°),
rae ¢, = 0,0 < ny <1, kg 3apaH. NMpeanonoxmm, 4To OyHKLNSA NONE3HOCTM
nmeet Bma u(c, 1 — ny) = log(cy) + Alog(l —ny). Myctb B = 0.99, A = 2,
6 =0.36, =0.025un y = 0.95.
OTMeTMM, YTO LLOKM NPOAYKTUBHOCTU MMEIOT Nor-HopmaribHoe pacnpefeneHue
CO cpeaHUM 3HaueHneM E(E) = m =1 —y u aucnepcuein V (E) = v = 0.007122.
Torpa In(E) ~ N(y, 02), rae 02 = In(2% + 1) u p = In(m) — 202,

(@) (5 6annos) Hannwute nporpammy B MATLAB, KoTOpasa ucnonb3yeT anro-
PUTM NMHENHO-KBaApPaTUYECKUX NPUONMXKXEHUIA ONsi BOCNPOU3BEAEHNUS CTa-
TUCTUK AENOBbIX UMKIOB, NOMYYEHHbIX AN 9KOHOMUKU C OeruMbIM TPYOOM
(3Tn paHHble HaxogaTcs B 3 1 4 KonoHkax Tabnuubl 1 n3 ctaTtbn).

(b) (5 6annos) Mognduumpynte CBOK NporpamMmy Afisi BOCNPOU3BeAeHUs CTa-
TUCTUK, MOMNYYEHHbIX AN 9KOHOMWKWN C HedenumbiM TPyAOM (KONOHKM 5
n 6 Tabnuubl 1 13 ctatbK). YYuTbiBanTe, YTO penpe3eHTaTMBHbIN areHT
B JaHHOW MOCTaHOBKe mMofenu obnagaet oyHKUMEN NONe3HOCTM u(Ce, Ny) =
— log(1—h —
log(ce) +B(1 —ny), rae B = —AR9E") yy hy = 0.53.

2. (10 6annos) Jloe-nuHetiHoe npubnuxeHue npu nomowu Dynare

3apava 6.3 B y4ebHuKe Heer and Maussner [2009]%: PaccMoTpM Moaens ¢ nepe-
MEHHOW HOPMOW MCMOSIb30BaHUSA KanuTarna U U BTOPbIM LLOKOM, OTpaXaroLmm
9K30reHHble M3MEHEHUS B LieHaxX Ha MMMNOPTMPYEMYIO HedTb Py (3aMMCTBOBAHO U3
moaenu Finn [1995]%). Penpe3eHTaTMBHbIA areHT peLuaeT 3agaqy:

£ B INC, + 6In(1 —Ny))
max —
{Ct,Nt 22, 0 =0 ! ‘

1Gary D Hansen. Indivisible labor and the business cycle. Journal of Monetary Economics, 16(3):
309-327, 1985

2Burkhard Heer and Alfred Maussner. Dynamic general equilibrium modeling: computational
methods and applications. Springer Science & Business Media, 2009

3Mary G Finn. Variance properties of solow’s productivity residual and their cyclical implications.
Journal of Economic Dynamics and Control, 19(5-7):1249-1281, 1995
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npn orpaHN4eHNAX:

Kz = (ZeNp)?(UeK)* 7+ (1 —8(u))Ke —Cp —peQy,

14

5(ug) = —,
4

gt p— it(

Ke

INZ;=InZ +InZ;y +E5EZ ~N(0,09,
Inp; = PPInpe_y +EY,EY ~N(O, o)

C 3adaHHbIM ypoBHEM KanuTana Ky. C; 0603Ha4aeT notpebnenHne B nepuoge t, Ny
— pabouve 4acol, Ky — 3anac kanutana, a Qi — KonmM4yecTBo HedTU, MUMMNOPTH-
poBaHHOW MO LeHe p;. bornee WHTEHCMBHOE MCNONb3OBaHWe KanuTana nosbllaeT
BENUYMHY Tpebyemon aHeprnm Ha eauMHuUy kanutana. Torga, ecnv nosbllaeTcs
LieHa HeTW, UCNonb30BaHWe kanuTana nagaer.

B paHHOM mMogenu TpyOOMHTEHCUBHBIA TEXHUYECKUA NPOrpecc onucbiBaeTcs Cry-
YanHbIM BnyxagaHvem ¢ gpendom In Z. Onpegenvm crnegyowme ctaumoHapHble

. — C — K — _Z
nepemMeHHble: ¢y = =, ki = Z 1 Mz = =
lepemeHHble COCTOSHUA Mogenu — Ky, Z; U pr. Vicnonb3ynte cnegyowme 3Ha4YeHus
napameTpoB, B3dATble U3 Finn [1995]: B = 0.9542,0 = 2.1874,a = 0.7, y =

1.4435, ¢ =1.7260, p° =0.9039, o = 0.0966, Z = 1.0162, g% = 0.021.

() (2 6anna) 3anuwuTe yCNoBMSI PaBHOBECUS, XapaKTepmaytowme aHHYH MO-
Aenb. Hangute craumMoHapHOe COCTOSIHME.

(b) (2 6anna) 3anuwmnTe Nor-NMHEMHOE NPUBAXKEHWEe MOOENU B OKPECTHOCTU
CTaLMOHAPHOrO COCTOSIHMS.

(c) (2 6anna) Pewwnte mogenb, UCMONb3YS anropuTM BO3MYLLEHUIA NEPBOro no-
psiaka, peanu3oBaHHbii B Dynare. 3anuwmnTe BblYMCIIEHHbIE NpaBunia onTu-
ManbHOM MONUTUKM AN NepeMeHHbIX COCTOSIHUA WU KOHTPOJSIbHbIX NepeMeH-
HbIX.

(d) (2 6anna) Moctponte rpaurkM MMMYNbCHbLIX OTKIIMKOB 3HOOTEHHbIX nepe-
MEHHbIX B OTBET Ha LLIOKM MPOWN3BOANTENBHOCT U LEH Ha HedTb, E 1 EZ.
MokaxuTe, YTO ecnu LieHa Ha HedTb pacTeT, KOAULMEHT UCNONb30BAHNUS
kanutana nagaet. iHTepnpeTupynTe nonyyeHHble pesynbTaThbl.

(e) (2 6anna) BolumcnnuTte CTaTUCTMKM OENOBbIX LMKIIOB MOLENMW.
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JdomawHee 3apaaHue 3
Mopenb Ansirapy C€ 3HAONeHHbLIM TPYAOM

O6wun Bec pabotbl: 10 6annos.

1. (2 6anna) MHOusudyanbHoe npasunio nonumuku 0omMoxo3siticmea

MycTb acbdekTMBHOCTL Tpyaa S onuckbiBaeTcs Lenbio MapkoBa ¢ ABYMSI COCTOS-
HusMu fe = 1,u = 0.5} 1 maTpuuein nepexodHbiX BEPOSATHOCTEN:

1
0.97 0.03

M= 095 05

Ecnu B MOMEHT BpemeHu t peanuaauueii npouecca SBnseTcs S;, TO B 3TOM nepuoae
[LOMOXO35IMCTBO NonyyaeT goxod oT Tpyaa Ws;ly, rae |, 06o3HavaeT npeanoxkexve

TpyAa.
Mel orpaHnymBaem BKnagbl B eD,MHCTBeHHbIIZ aKTUB ceTKoW

K= [0, kl, kz, ey kmax].

[nsa 3agaHHbIX 3Ha4YeHun (W, r) 1 3agaHHbIX HadanbHbIX 3HadYeHun (Kq, Sg) AOMO-
x0351CcTBO BbIOMpPaeT {Ki+1, Ct, It feg C LiENbI0 MakcMmmnsaumm

>
EO Bt[c

t=0

R
l1-0

npun orpaHN4YeHnAax:
Ct + Kivx = (L + )k + wsily

kt+l € K!
rae 8 =0.99,0=2, y =0.6, kpax = 10.

(a) 3anuwwute ypaBHeHue bennmaHa ons gaHHoOW 3agay.

(b) Hanuwwute B MATLAB pyHKUUIO, BLIMUCASIOWYO MpaBuia onTuManbHON
nonutukm kf = gk(s, k; r, w), ¢ = g°(s, k; r,w) n | = g'(s, k; r, w) ans nobbix
3HaveHun (w, r). Acnonb3ynTte anroputMm utepauun yHkumm bennmana.

2. (3 banna) NMHeapuaHmHbie pacnpedeneHusi uenel Mapkoea

Onpepenum 6e3sycnosHoe pacnpepenenne nap (kg Si), Ai(k, s) = P (k¢ = Kk, s¢ =
s). Ok3oreHHaa uenb MapkoBa 1 Ha S U PYHKUMSA oNTUManbHOi NONUTUKK ki =
g¥(k, S; W, ) MHOYLUMPYIOT 3aKOH ABVXXKEHWS NS pacnpeaenenus A;, a UMEeHHO:

t ) ) t
Aerr (Kl s = Ak, s)N(s, sH) 1K, s, k),
k (S
roe Mbl onpegenaem (byHKLI,VI}O-VIH,D,VIKaTOp KakK:

1, ki=gkk,s:w,r);

I8,k = 0, WHade
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(a) Hannwwnte B MATLAB hyHKUMIO, BBIYUCASAIOWYH MHBapWaHTHOE pacnpe-
penexne A(k, S) nytem utepauun ypaBHEHUS, ONUCHIBAIOLLErO 3aKOH ABUXe-
HUA pacnpegeneHns A; ans nobbix 3Ha4YeHun (W, r).

(b) Hanuwwute B MATLAB yHKUMIO, Ans nobblx 3HaYeHnn (W, r) KOHCTpyu-
pytoLyto Lenb MapkoBa, onucbiBatoLwyo COBMECTHYt0 aBostouuto nap (K, s).
Bbluncnute unHBapuaHTHOe pacnpegeneHve atux nap. CpasBHuUTe pesynbTaThbl
paboTbl anropuTMoOB U3 NyHKTOB (a) 1 (b).

3. (5 6annos) CmayuoHapHoe pasHosecue 8 modenu Alsieapu

ArpermpoBaHHas NpOU3BOACTBEHHAS (PYHKLMS OonpedenseT CTaBKM apeHabl Ka-
nuTana r + 6 1 3apaboTHOW NNnaTbl W U3 NpedenbHbIX YCITOBUMNA:
K K ¢

w T =1 -a) T

a-1
r —K:a K -9,

roe a = 0.3 — pgons kanutana B goxodax, K — arperpoBaHHbli kanuTan, L —
arpervpoBaHHbI Tpya 1 6 = 0.01 — HopMa U3Hoca kanuTana.

Hanvwute B MATLAB nporpaMmmy, BbIMACASIOWYIO CTaLMOHApHOe paBHOBECKE
B mMofenu Ansrapu ¢ aHOoreHHslM Tpyaom: K, L, peanbHyt NPOLEHTHYI0 CTaBKy
r, peanbHylo 3apnnarty w, doyHKUMM nonuTuku aomoxossincts ki = gk(k, s), | =
9'(k, S) u Takoe WHBapuaHTHoe pacnpepernexue A(k, s), uTo:

> k
K= g (k, s)A(k, s),
L= sg'(k, s)A(k, s).
k,s

(a) Ons dmKCMpOBaHHOIO 3HaYEHUS ﬁL =k =k; npuj =0 Bbluncnute (W, r) 13
ypaBHEHUS NpedenbHbIX YCoBUi. 3aTeM peLunTe onTUMM3aLMOHHY0 3adady
[IOMOX03a1CTBa. VIcnonb3yte onTMManbHy NOMUTUKY g‘}(k, S) Ans BbiBOAA
accoLMMpoBaHHOrO cTauuoHapHoro pacnpeaenenus A;(k, s).

(b) BblamucnuTte cpefHve 3HaveHus Tpyda v kanuTana, CBsidaHHble C pacnpege-
nexvem Aj(K, s), a UMeHHo:

¥ ) k
K,
* )S |
L' = sgj(k, s)Aj(k, s).
k,s

(c) Ona dwmkcupoBaHHoro napameTtpa penakcauum ¢ & (0, 1) BbluMCNUTE HOBYHIO
oueHKy k 13 ypaBHeHUs

¥

Kj
kj+1 = ¢kj + (1 —f)g-
J
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(d) 13poBO,\HTE HTepa[\HH ITO ,NaHHOII CXeMe, IlOKa MO,11€Jib He COILIETC5! K CTa[\H-
OHapHOMY paBHOB€CH!O.
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HepuBaTuBhbl

HepuBatusbl

3AO0AHUA ONA NPOMEXYTOYHOMU ATTECTALMUU

JK3amMmeH

O6bwmn Bec: 100 6annos.

1. (22 6anna) Bantomubie ghopsapdbi

Texkywmmn kypc USD/RUB coctaBnsiet 56. be3puckoBble NpOLEHTHbIE CTaBKkM NS
RUB u USD coctasnsioT 6% un 0%.

(@)
(b)

()

(d)

(3 6anna) OnpepenuTe 6-mecsayHyl0 hopBapaHyld CTaBKy Anst 0OMEHHOro
Kypca USD/RUB.

(5 6annos) baHk 3akntoyaeT opBapAHbIA KOHTPaKT Ha npogaxy 10m USD
no 6-mMecsivyHON (hopBapAHON cTaBke (NocuuTaHHoOM B (a)). Yepes 5 mecsaues
0bMeHHbIn Kypc nosbicunca Ao 60 USD/RUB, a npoueHTHas cTaBka ang
USD Bbipocna go 1%. MNpoeegnte nepeoueHKy hopBapgHOro KOHTpakTa Ha
OCHOBE TEeKYLLMX PbIHOYHbLIX YCITOBUMN.

(6 6annos) MNpegnonoXxmm TONbKO ANs 3TOro 3af4aHus, YTO pPbiHOYHAsA op-
BapaHas cTaBka B NMyHKTe (a) coctaBnsetr 56 USD/RUB. lNogpa3ymeBaeT nu
310 apbutpax? Ecnu ga, noapobHo o6bAcHMTE, kak Obl Bbl €0 peanv3oBanu
N CKONbKO Obl Bbl 3apabotanu Ha hopBapaHOM KOHTPaKTe C HOMMHanom 1
USD.

(8 6annos) KomnaHun tpebyetcsa kynutb USD B Byayuiem cornacHo crieay-
oLemy rpadouky:
t,Y | O6bem, M USD

1 1
2 1
3 3

C uenbto n3bexartb BantTHOrO pMcKa, KOMNaHus BCTynaeT B nap-opBapa-
HbI KOHTPAKT C 6aHkoM. Kakyto CTaBKy AOSKEH 3anpocutb 6aHK?

2. (13 6annos) OnyuoHsbI

Texkywmn BantoTHeIM Kypc USD/RUB coctaeBnsetr S = 60. be3spuckoBble npo-
LleHTHblE CTaBkM cocTaBnsaT 5% ans RUB u 0% ana USD (npocTtoe Hauvcnexue
MPOLIEHTOB).

(@)

(3 6anna) Yto popoxe, 1Y konm-onumoH ¢ K = 64 unu 1Y nyT-OnumoH
c K = 64? Pacnonaraete nv Bbl 4OCTAaTOMHOW MHOpMaumen, YToObl OTBe-
TUTb Ha 3TOT BOMpoc? Ecnu HeT, Kakast 4oNonHUTENbHas UHGopMaLmns Bam
noHagooburca?
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(b)

(©)

(d)

(4 6anna) Yto popoxe, 1Y konn-onumoH ¢ K = 64 nnu 1Y nyT-OnumoH ¢
K = 63? Pacnonaraete nv Bbl 4OCTaTO4HOW MHOpMaLuen, 4Tobbl OTBETUTb
Ha 3TOT BoMpoc? Ecnu HeT, TO Kakas OononHuTeNnbHas MHopMaums Bam
noHagoburtca?

(4 6anna) Bbl npogann ATM Konn- u NyT-onumoHbl. Ha cnegyowmin aeHb
LileHa 6a30BOro akTmBa:

- CUNbHO YBENUYMBAETCH;

- OCTaeTCsl TaKOM >Ke;

- HE3HaUNTENbHO YXOAWUT BHU3;

- BONATUNbHOCTb CUIIbHO CHUXaEeTCs;

- BONMATUNbHOCTb CUNBbHO BO3pacTaerT.
MpomapkupymTe Kaxabli U3 NPeanoXKeHHbIX CLieHapueB C MOMOLLbIO crneay-
tOLLIMX CUMBOSOB: ++ (KpanHe MOSIOXUTENbHO BNUSET Ha goxoabl), + (OTHO-
CUTENbHO XOPOLUO BMMSIET HA A0X0Abl), N (HEWTPanbHO BMUSIET HA AOXOAbI),
— (OTHOCUTENBHO HEraTMBHO BNMUSIET HA A4oX0Abl), —— (KpanHe HeraTMBHO
BNMSIET Ha 4oXoabl).

(2 6anna) Kaknm o06pa3om OOMKHbI cebst NOBECTU BOMATUMBHOCTL M LIEHA
©a3oBoro akTmea, YTOObI COCTOANCS:

+ INlyqwwnin ncxon?
- Xyawwmn ncxon?

3. (27 6annos) buHomuanbHasi mModesnb

Tekywmin obmenHbin kypc USD/RUB coctaensetr S = 60. BespuckoBble npo-
LIeHTHblE CTaBKuM cocTaBnsoT 6% ans RUB n 0% ans USD (HenpepbiBHOE HaYuC-
neHve npoueHToB). BonatunbHocTe paBHa 20%.

(@)
(b)
(€)

(d)

(€)
(f)

@

(3 6anna) MocTponTe TpexnepuogHoe 6uHoMManbHoe gepeso ans T = 3
Mecsua (Takke BblumucnuTe U, d, p U BEPOSATHOCTU BCEX Y3MOB).

(3 6anna) MNocuntanTe LEHY €BPONENCKOro MyT-OnuMoHa CO CPOKOM Moraiue-
HUA T = 2 mecaua.

(7 6annos) Paccuutante ueHy 6apbepHOro Konmi-onuuMoHa € akTuBauuen Ha
ypoBHe B = 58 USD. Cpok noraweHus 3 mecsiua.

(3 6anna) PaccuutanTe LEHy 3TOro OnuuoHa B MOMEHT BpeMeHn t = 1 me-
csu, ecnu LeHa 6a3oBoro akTMBa nagaeT MO OTHOLIEHWUIO K LEHE B MOMEHT
Bpemenun t = 0.

(3 6anna) MocumTaiTe UeHy onumoHa, KoTopblv nnatnt 100 RUB, ecnn St >
603a T = 1 mecau,.

(5 6annos) MNocunTaiite LeHy onumoHa, koTopbi nnatut $100, ecnu St > 55
3a T = 3 mecsaua.

(3 6anna) Kak MOXHO 3axemxmpoBaTb I3TOT OMUMOH B MOMEHT BPEMEHM
t=0?
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4. (38 6annos) OnyuoHbl u SP

Tekywmin BanoTHbIN Kypc USD/RUB cocTtaBnger S = 56. bespuckoBble npo-
LIeHTHble cTaBku coctaBnsaT 6% ang RUB u 2% gna USD (CnoxHoe HavucneHwe
NPOLEHTOB).

(@) (3 6anna) HetpbtaHasa koMnaHUs NoOKynaeT nyT-OnuuoHbl Ha HedbTb. ABnsieT-
CS I 3TO NPSIMbIM NN 0BpaTHBIM PUCKOM AN KOHTpareHToB? O6bsacHUTE,
noyemy.

(b) (3 6anna) HehTaHas kKoMnaHUs NOKynaeT ¢opBapAHbIE KOHTPaKTbl HA HEPTb.
ABnseTca N 3To NPSAMbIM UITM 06paTHLIM PUCKOM A8 KOHTpareHToB? O0b-
SCHUTE, NoYemy.

(c) (5 6annos) MNMocuntanTe TEKYLLYHO LieHY NPOU3BOAHOrO UHCTPYMEHTA, KOTO-
pbin natut Bam 1M RUB, ecnn St > 70 Yyepes rog.

(d) (5 6annos) lMNpuBeaute anbTepHaTUBHOE pelleHue Ans nyHKTa (C).

(e) (8 6annos) Paccmotpum 6-mecsivHbii DCD (aBOMHOW/MyNbTMBANIOTHLIA Ae-
no3uT). HommHan — 1000 RUB. Ecnu USD meHblue K, gepxaTtenb nosnyvaet
obpatHO HoMuHan B USD, koTopbin 06MeHsnun no K. lMocuutante K. MNocuu-
Tante Takon K, 4ytobbl focTnib 5%-0e yBenuyeHne 4OXOAHOCTMU.

(f) (7 6annos) Nocuntante TEKyLLYI LEHY NPON3BOAHOIO MHCTPYMEHTA, KOTO-
pbIl NpefocTaBnsieT BaM onuumio npogate $1m 3a 56m RUB, ecnn St < 50
yepes 1 rog.

(9) (7 6annos) MNocunTante TeEKyLLYy LEHY NPOM3BOAHOIO MHCTPYMEHTA, KOTO-
pbIv NNaTUT BaM:

- $1m ecnn St < 56;
- 56 M RUB ecnn St > 56.
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SAOAHUA OANA TEKYLWWEIO KOHTPOIJIA

HdomalwHee 3apaHue 1

O6bwmn Bec: 33 banna.

1. (7 6annos) ®opeapd ¢ HeusgecmHbIM cmpatKom

LleHHas 6ymara nnatut S(T,) — S(T1) B MOMeHT BpemeHn T,(0 < T, < T)p).

S(t) — ueHa 6a30BOro akTMBa B MOMEHT BpemeHu t, a r — rogoeas 6e3puckosas
MPOLIEHTHas CTaBKa.

(&) (4 6anna) MNMpegnonoxumm, 4TO UeHHas Gymara He nnaTUT gueBuaeHabl. Ka-
KOBa ee TekyLlas ueHa (npu t = 0)?

(b) (2 6anna) Tenepb NPeANONoOXUM, YTO LeHHas Bymara BbinnayvBaeT OMBU-
aeHapl Iy B MOmeHT BpemeHn t o T;. KakoBa ee Tekylias LeHa B 9TOM
cny4yae?

(c) (1 6ann) Ecnu ouBnaeHAbl BbIMNaYnBaTCa B MOMEHT BpeMeHN T; < t < T,,
KaKoW CTaHOBWUTCH LeHa LieHHon Bymarm?

2. (10 6annos) ®opsapd

Texkywmin kypc EUR/USD paBeH S = 1.2. be3puckoBble NPOLEHTHbIE CTaBKU —
2% ons EUR n 1% ansa USD (HenpepbiBHOE Ha4MCneHue NpoLEHTOB).

(@) (2 6anna) Onpepenute 6-mMecsayHy0 hopBapaHYl0 CTaBKy Mo 0BMeHHOMY
Kypcy EUR/USD.

(b) (4 6anna) baHk 3aknoyvaeT opBapAHbIA KOHTPAKT Ha nokynky 10m USD
no 6-mecs4yHoM hopBapOHON CTaBKe (MOCYMTaHHOWM B NyHKTe (a)). Yepes 3
Mecsla obMeHHbIN Kypc cHusuncs o 1,1, a npoueHTHasa ctaska ana USD
Bblpocna Ao 2%. [NpoBeaute nepeoleHKy )opBapAHOro KOHTpakTa Ha OCHOBE
TEKYLLUNX PbIHOYHbIX LIEH.

(c) (4 6anna) MNpegnonoxumM, 4YTO pblHOYHAs hopBapgHas CTaBka B NMyHKTe (@)
coctasnset 1,2 EUR/USD. [ogpasymeBaeT nu ato apoutpax? Ecnu aa,
nogpobHo obbsAcHMTE, Kak Gbl Bbl €ro peanu3oBanu U CKOMbKO Obl Bbl 3apa-
6oTtanu Ha hopBapAHOM KOHTpakTe ¢ HomuHanom 1m EUR.

3. (8 6annos) ®broyepchbl

PaccMoTprM 6-MecayHbIN (PboYepPCHBIM KOHTPAKT Ha akumio XYZ. Tekywas ue-
Ha akuuwn coctasnget 30 USD, akuma Bbinnatut amemaeHabl B pasmepe 0,40 USD
Ha akuuio vyepe3 1 mecal un 3atem elle pas B pasmepe 0,40 USD yepes 3 mecsua
nocrne BbiNfaTbl NepBbiX AMBMOEHOOB (4 Mecsua C TeKyllen naThbl).

(a) (2 6anna) MNocumTtante 6-MecAYHy0 LieHy (bblovepca Ha akLuMo Npu YCroBuMm,
YTO rogosas 6e3puckoBas NpoUEHTHas cTaBka cocTaBnseT 4,5% ¢ HenpepbiB-
HbIM Ha4YMCNeHMeM MpPOLEHTOB.
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(b) (2 6anna) MpeanonoOXmMMm, YTO Mbl OTKPbIAN OFAVHHYKO NO3ULMIO NO (bbio-
YEpPCHOMY KOHTPaKTYy, M 4Yepe3 HEeCKONbKO MWHYT MosiBNsSeTCs cooblieHne o
TOM, 4YTO KOMnaHua XYZ npuobpetaeTca OpYron KOMMaHWEN, YTO 3acTaB-
ngaet (cnoT) ueHy akumn ynactb Ao 35,00. [MocuntanTe, CKONbKO Mbl 3apa-
6oTann Ha 3TOM (Pbl0OYEPCHOM KOHTpaKTe.

(c) (4 6anna) MpeanonoXmm, YTO BMECTO (PbOYEPCHOTO KOHTPaKTa Mbl Mpu-
obpenu copBapaHbIn  KOHTPaKT. lNMocumTanTe, CKONbKO Mbl 3apaboTanu Ha
3TOM (popBapgHOM KOHTpPaKTe.

4. (8 6annos) Map-popeapdHbili KOHMpPaKm

Texkywmn kypc EUR/USD paBeH S = 1.2. be3puckoBble NPOLEHTHbIE CTaBKU —
2% ana EUR n 1% ana USD (HenpepbiBHOE HauncneHue npoueHTos). Komnanums
3aknoyaeT opBapAHbIA KOHTPAKT MO NapUTETHbIM YCNOBUAM C BaHKOM Ha no-
Kynky EUR 3a USD (4epes rog (1Y) mbl nokynaem 1m EURO u Tak ganee) no

criegytowemy rpadouky:

1Yy 2Y 3Y
M 2M 3m

() (4 6anna) Paccuntante cnpaeegnvBbii 0OMeHHBIM Kypc K anga cdopsapaa,
npeacTaBMB €ro kak KoMOMHauMio Tpex hopBapAHbIX KOHTPAKTOB C TEM >Ke
cTpankom K Ons pasHbIX CPOKOB NOralleHus.

(b) (2 6anna) PaccunTtante cnpaeegnmebii 06MeHHbIN Kypc K ansa dopsapaa
Hanpamyto: BblumcnuTe PV OeHexHbIX NOTOKOB M Hanaute K , KoTopbin ae-
naet PV = 0.
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domallHee 3apaHue 2

O6wmn Bec: 40 6annos.

1. (5 6annos) Beiryknocmb O0eHEXHO20 omoka

[lokaXknte CBOMCTBO BbIMYKMNOCTU LIEH Ha €BPOMNENCKME KOMSI-OMNLMOHBLI.

2. (10 6annos) LleHa eBponenckoro Kos-onuuoHa, CPOK OEeUCTBUSA KOTOPOro UC-
TeKkaeT yepe3 LWECTb MecaleB co cTpankom 27 USD, coctaensietr 2 USD. LleHa
6asoBon akumm coctasnsieT 26 gonnapoB CLUA. Akums 3annaTuT AMBUAEHAbI
asaxabl — 0,8 USD yepe3 aBa Mecsua 1 0,8 USD 4epes YeTbipe mecaua. Bpe-
MEHHasa CTPYKTypa ABNAETCS NIOCKOW: BCe rofoBble NPOLEHTHbIE CTaBKWM paBHbI
11% c HenpepbIBHbIM Ha4YUCrIeHEM MPOLIEHTOB.

(a) (4 6anna) MocuuTanTe LEeHY eBPONENCKOro NyT-ONUMOHA, CPOK AENCTBUS KO-
TOPOro UCTEeKaeT 4Yepes LWeCTb MecsaueB co cTpankom 27 USD.

(b) (6 6annos) MoapobHo onMMTEe apbuTpaxHbIE BO3MOXHOCTU MPW YCITOBUM,
€CInu LieHa eBpomnencKkoro nyT-onumoHa pasHa 4 USD.

3. (4 6anna) LleHa konn-onumoHa, CPOK OENCTBUSI KOTOPOroO MUCTekaeT 4yepes 3 Mme-
caua — 3 USD co ctpankom 60 USD. basosas LeHa akumm coctasnget 63 USD.
BespuckoBas rogoBas NpouUeEHTHas cTaBka cocTaBnseT 6% C HenpepbiBHbIM Ha-
yucneHnem npoueHToB. MogpasymeBaeT nn ato apbutpax? Ecnu apbutpax BO3-
MOXeH, nogpobHo 00bSACHWUTE, KaK Obl Bbl €ro peanusoBanu M CKOMbKO Obl Bbl
3apaboTtanu.

4. (4 6anna) PaccmoTpuM cneayowyro KOMOMHALMIO ONUMOHOB: MOKYyMNKa KOmn-on-
LMoHa co cTpanmkom K 1, npogaxa Konn-onumoHa co ctpankom K 2, nokynka nyT
onumoHa co ctpankoMm K 2 1 npogaxa nyT-onuuoHa co ctparkom K1 (K 2 > K 1).
OT0 KOMBMHaumMSA Bblubero Konn-cnpeda (KOMOUHaUMA NOKYMKW ONUMOHa KOS C
Bonbluei BHYTPEHHEN CTOMMOCTbIO M MPOOAXM OMUMOHA KOS C MEHbLUEN BHYT-
PEHHEW CTOMMOCTbIO) U MedBexXbero nyt-cnpeda (KoMOMHaLMsa NOKYyNKM onuMoHa
nyT ¢ GOnbLUe BHYTPEHHEN CTOMMOCTbI) M MPOAAXW ONUMOHA MYT C MEHbLUEN
BHYTPEHHEN CTOMMOCTbIO). PacnonaraeTte nu Bbl OCTAaTOMHbIM KOMMYECTBOM WH-
hopmaumn, 4Tobbl NOCUNTaTL TEKYLLYIO LieHy 3Toro npoaykta? Ecnu ga, pac-
cumTanTe ueHy. Ecnun HeT, ckaxuTe, Kakas OONonHUTeNnbHas WHgopmauus Bam
HY>KHa?

5. (17 6annos) Tekywias ueHa akumm coctasnsetr 100 USD, ctpank coctasnset 100
USD gn4 Bcex onuynoHoB,NpoLeHTHas ctaBka — 10%, sonatuneHocTb — 40% (au-
BUOEHOO0B HET).

(&) (3 6anna) MNocTtponTe TpexnepmogHoe 6GuHOMManbHoe Aepeso ana T = 3
(Takke BbluucnuTe U, d, p U BEPOATHOCTU BCEX Y3S10B).

(b) (2 6anna) NocuntanTe UEHy eBPONENCKOro NyT-OnuMoHa CO CPOKOM roratue-
Hua T = 3 mecsdua.



258

HepuBaTuBhbl

(c) (3 6anna) Nocuntante UEHY amepPUKaHCKOro MyT-OnuuoHa CO CPOKOM rora-
weHua T = 3 mecaua.

(d) (3 6anna) PaccuuTaiite uUeHy 6apbepHOro MyT-OMuMOHa C akTMBaUMEN Ha
ypoHe B = 110 USD. Cpok noraweHus = 3 mecsaua.

(e) (4 6anna) Nocuntante OenbTy 3TOrO ONuMoHa B MOMeEHT Bpemenn 0. [Npoge-
MOHCTPUPYWTE, KaK MOXHO 3axeXupoBaTb PUCK OMULMOHA B TeyeHue nep-
BOro Mecsiua.

(f) (2 6anna) Paccuntante UeHY LUMGPOBOro OMUMOHA, KoTopbI nnatut 100
USD, ecnn St > 100 USD npn T = 3 mecsua.
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JdomawHee 3aaaHue 3

O6wmn Bec: 71 6ann.

1. (15 6annos) icmopuyeckasi 8ornamusibHOCMb

(a) (8 6annog) PaccumTante UCTOPMYECKYHD BONATUIBHOCTb LeH akuui Apple
3a nocnegHuii rog. KakoBa ctaHgapTHasa owwmbka Bawei oueHkn? Npegno-
NOXuM, 4To B rogy 252 pabounx OHs, Tak uyto At = 1/252. be3puckoBas
npoueHTHada ctaska gna USD pasHa 2%.

OTctoga MOXHO BbIrpy3uTb AaHHble: https://finance.yahoo.com/quote/
AAPL/history?p=AAPL

(b) (7 6annos) Nocuntante NPOrHO3HY BONATWUBHOCTL KOMM-ONUMOHA <HA AEHb-
rax> (at the money option) Google onsi BCex 4OCTYNHbIX CPOKOB NMoralleHus
0o 1 roga. lNMoctponte rpaduk BpeMEHHON CTPYKTYpbl NMPOrHO3HOM BOMa-
TUNbHOCTU. CpaBHUTE NPOTrHO3HYK M UCTOPUYECKYHD BONATUBLHOCTM (Npea-
nonaraercsl, YTO AMBUAEHOOB HET).

2. (15 6annoeg) CtangapTHbIN BapbepHbIn HOKay T Konm-onumoH (knock-out call option)
paboTtaeT cneayowmm obpasom: korga bapbep B npobuBaeTcs CHU3Y B TEYEHUEe
CpoOKa [0elCTBUS OMnuMOHa, OMUWMOH nepectaeT gencTBoBaTe. [Ans aToro criyvad
CyLLEeCTBYET KOMMJIEKCHOE aHanuMTM4yeckoe pelleHne. Yto ecnm paccmaTpuBaTtb
GapbepHbIi HOKAYT KONM-ONuUMOH eBponeickoro tuna? Mocumtante LeHy 6apbep-
HOro HOK-ayT KOMN-onuMoHa, KOTOpbIV NepecTaeT 4eNCTBOBaTb, €CMMU LieHa akLun
cTaHoBMTCS Gonblie B B MOMEHT norawenns. Bbinnatbl onpegensatTca opmy-
nown: (ST -K )+ ' IST<B-

() (10 6annos) BoiBeanTe aHanNMTUYECKOE PELLEHME C MOMOLLLI0 MHTErpana Bbl-
nnaTbl N0 NAOTHOCTM St (aHanornyHo BbiBOAY hopmynbl BS).

(b) (5 6annos) MNpeactaBbTe onumio B BUAE KOMOBUHALMM BUHAPHOIO N KONSI-
OMNUMOHOB W HaWauTe ero LueHy. MpnBogsT Ny ABa pasHbIX Noaxoda K O4HOMY
N TOMY >Ke OTBETY?

3. (5 6annos) Beluncnute OenbTy NyT-ONUMOHA, B3AB NPOM3BOAHYI0 dhopmynbl BS
AN 3TOro onumnoHa.

4. (5 6annos) Paccmotpum akumio ¢ ueHon 100 USD, sonatunbHocTeio 30% (6e3
oveuaeHaoB). MpoueHTHas cTaBka coctaBnsieT 3%. Paccuntante LeHy KOHTpakTa
C rapaHTMpPOBaHHbLIM BO3BPATOM M CPOKOM MOralleHusi Yepes rog.

(a) Korga St > Sy (NO3NTUBHBIN O0OX04), KOHTPAKT BbiMfaynBaeT B ABa pasa
Gonblle, yeM akums: Boinnata = Sy + 2(St — So).

(b) Korga St < Sp (HeraTMBHbIM 0OX04), MOTEPU C KOHTPAKTOM B [Ba pa3a
MeHbLLE, YeM NOTEPN camMoMn akumK: Belinnata = Sy + 0.5(St — Sy).


https://finance.yahoo.com/quote/AAPL/history?p=AAPL
https://finance.yahoo.com/quote/AAPL/history?p=AAPL
https://finance.yahoo.com/quote/AAPL/history?p=AAPL

260 [epuBaTuBbl

PblHOYHbIE AaHHble Ans 3agaHunn 5-8: Tekywmn kypc EUR/USD paBeH S = 1, 2; 6e3pu-
CKOBblE MPOLEHTHbIE CTaBKM cocTaBnsoT 2% ansa EUR n 3% gna USD (HenpepbiBHOE
HaunCneHne NpPoLEHTOB), BonaTUnbHOCTL — 10%.

5. (5 6annos) Mpegnonoxmm NPOCTOe Ha4yUCleHne MNPOLIEHTOB TONbLKO ANA 3TOM
3apgaun. PaccmoTtpum 3-mecsyHbin DCD (OBOMHOW/MYNbTUBANOTHBIA [EMN03unT).
HomuHan — 1000 USD. Ecnun EUR napaet Hwxe 1,15, fep>katenb He nony4vaer
MPOLEHTHYIO CTaBKy. PaccunTante yBenuyeHume OXOAHOCTM.

6. (10 6annos)

(@) (4 6anna) PaccuutanTe TeKyLlyt LIeHY NPOW3BOAHOrO MHCTPYMEHTa, KOTO-
pbii nnatut 1mespo, ecnn 1,2 < S(T) <1,3npu T =1Y.

(b) (6 6annos) MNpuBeauTe anbTepHaTUBHOE peLleHWe TOro 3afaHus.

7. (4 6anna) MNpegnonoxum, y Bac ectb 10m USD, 1 Bbl nnaHupyete 0OMeHATb
MX Ha eBpo, ecnn obmeHHbIn Kypc OyaeT Huxke 1,15 USD/EUR. Bbl pellaete
npogaTb HEKOTOPOEe KOMUYECTBO MyT-OMUMOHOB Ha BantoTHY napy USD/EUR
co cTpankoM 1,15 1 CpoKOM noralleHns OguH rof: ecnu cTaBka ynaget Huxke 1,15
3a rog, Bbl npogaguTte gonnapbl No Kypcy 1,15, ecnu >ke Kypc OyaeT Bbilwe, Bbl
NpoJomKUTE Aepxartb gonnapsl.

(@) (2 6anna) CkonbKo NMyT OMNUMOHOB BaM HYXXHO npofaTtbh, YTOObI C MOMOLLbIO
3TOWM cTpaternm obmeHsATb BCe Bawwwm gonnapbl? OAuH NyT-ONUMOH COOTBET-
cteyet 1 EUR.

(b) (2 6anna) Paccuutaiite nNpemuio, KOTOPYH Bbl NOAYYUTE 3a OMLMOHBI.

8. (12 6annos) baHk kynun 1 mnH ATM Konn-onunMoHOB B €BPO CO CPOKOM Moratue-
HUS OOVH rof, C Lerbio Xxe4XMpoBaHus nNpoTus pocTa kypca EUR/USD.

(@) (2 6anna) Ouenute BenuumnHy nosuummn B USD npu t = 0.

(b) (3 6anna) O6bsACHUTE, KaKMM 06Pa3OM MOXHO 3axeKnpoBaTb 3Ty MNO3ULNIO
C ucnonb3oBaHWem 6a30BOro akTvea (co3gaTtb AefbTa-HenTparbHylo No3n-
Lno)?

(c) (2 6anna) Paccuutaiite poxon/notepu MO BalleMy AenbTa-HenTpanbHOMY
noptdpento B cryvyae, ecnu Ha cnegyowmn geHs kypc EUR/USD pgocturHet
oTtmeTku 1,25.

(d) (5 6annos) Paccuntante rammy no nosuumm konn. Cosgante gensta-raMma-
HENTPanbHY NO3NLMIO C MCMOMb30BaHWeM 6a30BOro akTBa M €BPONENCKOro
konn-onumoHa c K =1,25npnt=0.



261

OU3AUH PbIHKOB

AYKUMOH C HeE3aBMCUMbIMMU YacTHbIMU oueHKamu (IPV)

1. Paccmotpum mopene IPV ¢ aBymsa nokynatenamu, y KOTOpbIX pacnpegesieHns
OLlEHOK paBHOMEPHbI N pasnuyHbl: Vi € [ai, bi], V2 € [az, b2]. LleHHOCTb TOBapa ans
npogasua S =0.
(@) OnuwunTe onTumarnbHbIA MexaHusM B siBHOM Buae. [lpu Kakux ycnoBusix
npoaaseL 6yaeT UrHopmpoBaTb OOHOrO U3 NokynaTenen?
(b) Npeanoxunte Mepy Hea(EdHEKTMBHOCTN MEXaHU3Ma, BbIYMCNIUTE €€ Kak
YHKUMIO OT NapameTpoB MoaeNM.

AYKLI,VIOH C 3aBUCUMbIMU OLl€HKaMU

1. Ha aykuuoHe BTOpPOM LEHbl OAWH ToBap nNpoLaéTcs OBYM MNOTeHuMasibHbIM
nokynatenam. Kaxabin nokynatenb i nonydaet curHan Xi. LleHHOCTb ToBapa ans
nokynatens i pasHa

Vi= X + aiX,
rae 0 < aj < 1 — napameTpbl (BO3MOXHO, a1# az).

Bbluncnure “KOHKypeHTHoe” paBHOBECKE B ayKLMOHE BTOPOW LiEHbI, coBnagatoLiee ¢
paBHOBECMEM B AOMUHMPYKOLWKMX cTpaternsx npu ai=az=0, n ¢ apdpeKkTnBHbIM
CUMMETPUYHbIM paBHOBECMEM MNpU ai=az. SBNGeTcsa nu 3T0 paBHOBECUE
3P PeKTUBHBIM?

JdononHuTtenbHble BOMNpPOChHLI Teopnn aykKUmoHoB

1. (TnobGanbHble Unu nokanbHbIE TOPri)

B kaxaoM wu3 HecKonbKMX ropofdoB npodasel, npogoaét oauH ToBap N=21
nokynartensam.

(a) Paccmotpute npocTtyto 6a3oByt0 MOAEnb, MO3BOMSAKOLWYIO  BbIMUCIIUTL
OXMAaembli [OX04 NpoAdaBLa W  OXMAAEMble BbIMIPbILWM  MOKynaTenemn
[Hanpumep, aykumoH Bukpu (BTOpOn LieHbl) 6e3 pe3epBHOM LieHbl, OQUHAKOBO
pacnpegenéHHble He3aBUCUMbIE OLIEHKM, ...]

(b) MNycTb ecTb ABa ropoaa, paccTosHne mexay kotopbiMu D = 0. OanH (1 TonNbKo
OQVH) U3 NPOoAaBLOB MOXET NPOBECTU PEKIaMHYK KaMMnaHuio, 3aTpatme A, n
B pesynbrate npmeredb NoKynatenen u3 gpyroro ropoga. Belumncnute, kakoe
BNMUAHNE OKaXeT 3dTa BO3MOXHOCTb Ha [0XO0A4bl MPOAAaBUOB W BbIMMPbILIN
nokynatenen B kKaxgoMm ropoge. [lpu KakMx ycnoBmax Ha napameTpbl
npoaasLy 6yaeT BbIrOQHO Tak caenatb?

(c) MNycTb no-npexHeMy ecTb ABa ropoga. lNpegnonoxum, 4yto oba npogasua
NPOBOAAT PeKnaMHy KamMnaHWio U yCTpamBalT COBMECTHLIN 3IEKTUBHbIN
ayKUMOH, a noToM AenaTt goxoabl. lNMpn Kakmx ycrnoBusix Ha napameTtpbl
npoAaBLbl NPeAnoyTyT rnobanbHbIM ayKUWMOH OBYM JOKanbHbIM? Bbivrpatot
NN NPOUrpatoT Nokynatenu ot rnobanusauumn Topros?
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(d) Yto n Kak (MM NoYemy) M3MEHUTCS B BaluMX pesynbratax, ecrivm ropogoB
6onee aByx? Oxugaete nv Bbl BO3HMKHOBEHUS OAHOrO rmobanbHOro pbiHKa
NN HECKOSNbKMX ayKUMOHOB cpeaHero maclutaba?

2. (AyKumoHbl KoHTekcTHon peknambl, VCG vs GSP). Ha aykuuoHe npopgatotca K
peKknamMHbIX MO3uUUK, KOTOpble MNOSib3oBaTeSlb MOXET BUAETb Ha 3KpaHe nocne
HEeKOTOpOro AencTeus (Hanpumep, NOMCKOBOro 3anpoca). Kaxabii peknamogatens i
XapakTepuayeTcs AByMs napametpamu: Vi — LEHHOCTb nepexoda norb3oBartens no
€ro peknamMHON CCbifike U Ctri — KNnMKabenbHOCTb, BEPOATHOCTb, YTO MONb30OBaTENb
nepengeTr rno peknaMmHOW CCbIfIKe, €Cinih OHa HaxoguTCA Ha nepBon MNO3ULMUW.
Mo3nuum pasnuyarTca NO CTEMNEHN 3aMETHOCTM ANSA Nonb3oBaTenen, Tak Yto Ans
peknamogaTtensa i BEpOSTHOCTb, 4YTO MO €ro CCbiflke nepenayTt, ecnm OHa
nokasblBaeTcH Ha no3vunm kK, paBHa axcCtri, rae a1 =1 n ax > ax+1 Ans Bcex k < K.

(a) OnnwmTte mexaHnam VCG ansa aton mogenu.

(b) Hanante addekTnBHOoe paBHoBecne B MexaHuame GSP, KoTopbin
pacnpegensieT no3vumm no npasmnaMm 0006LWEHHOIO ayKUMOHa BTOPOW LIEHbI
C PaHXUPOBaAHWEM 3asiBOK MO MNPOM3BEAEHUIO Ctri Ha CTaBKy 3a KIUK.
Mokaxute, YTO NNATEXU YYACTHUKOB TaKME XKe, Kak U B Crlydyae MexaHuama
VCG.

MaTuyumHMn

1. (CtabunbHoCcTb nNpu mcnonb3oBaHun TTC). PaccmMoTpum Knaccudeckyro 3agady
ABYCTOPOHHEro mMatuyuHra. peanonoXmm, 4YTo BMECTO MCMOMb30BaHMSA anroputma
lenna—Llennun ona nonyyeHuns ctabunbHOrO MaTtymHra Mbl HQYMHAEM CO Cry4YanHOro
pa3bneHnst Ha napbl U NPUMEHSEM K Hemy anroputm TTC. Kak TonbKo Mbl HAaxogum
LUMKN, Hanpumep, Ha4YMHaLWNNCA U 3aKaHYMBAOLLIMACS XEHLLUMHOW, Mbl pa3bnBaem
YYaCTHMKOB LMKNa Ha napbl, HA4YMHas C 3TOW >XeHWWHbl. byaet nn B pesyneraTe
nonyvyeH CTabunbHbIA  MaTuuHr?  [OoKkaxuTe WM nNpeabsBute  NpuMmep,
nokasblBatoLLmii obpaTHoe.
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3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUUU

JK3amMeH

O6bwmn Bec: 100 6annos.

1. (55 6annos) PaccMoTpuM urpy, B KoTopow y4acTBytoT AHHa 1 bob, ¢ napameTpom
X € R. OHa onucbiBaeTcs 4EPEBOM

AHHa

X, 1 0,1 2,2 1,0

() (10 6annos) Ansa kakmx 3HayeHun X ucxoq (3, 2) MoxeT ObiTb AOCTUIHYT B
CeKBeHUMansHOM paBHoBecuu (sequential equilibrium)?

(b) (5 6annos) OanTe onpeneneHne COBEPLUEHHOTO paBHOBECUS ANS UTp B CTpa-
TErn4eckom 1 pacluMpeHHon opmax.

(c) (10 6annos) Onsi kKaKMX 3HAYEHUA X Urpa UMEeT CEeKBEHUManbHOe He siBNS-
loLLleecs COBEPLLUEHHBIM paBHOBecue?

(d) (15 6annos) Hackonbko aTa urpa OTNMYaeTcs OT TOW, YTO HApUCOBaHa HU-
xe? ObbsaAcHuTe (NpumepHo 100-150 crnos.).

(e) (15 6annos) Npegnonoxum, 4To X = 25. BO3MOXHO 11 NOCTPOUTb CTPYKTY-
py TUMOB, OCHOBAHHYK Ha NEKCMKorpagu4eckod BEPOATHOCTHOW cUCTeMe,
B koTOpOon urpokun urpatot (O, L), n npucyTCTBYIOT pauMoHansHOCTb U 06-
Lee NpeanosioXKeHne paumMoHanbHOCTK (MOHATME pauMOHanbHOCTM BKMOYa-
eT TpeboBaHue, YTO nekcmkorpadgmyeckas BEPOSTHOCTHas CUCTeMa UrpoKoB
obnagaet NonHeIM CynnopTom)?
MNocTponTe CTPYKTYpy TUMOB W AOKaXuTe, 4To TpeboBaHWe BbIMOMHAETCA
WNW YTO TakKoOW CTPYKTYpbl TMNOB He cyulecTByeT. (YTobbl nonyunts 30
6annos Bmecto 15, pewute 3agady NOCTPOEHUS TakOW CTPYKTYpbl TUMOB,
B KOTOPOM Y AHHbI Kak MUHUMYM [Ba Tuna).
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AHHa

X, 1 2,2 0,1 1,0

2. (25 6annos) AHHa X04eT KynNnTb HEABWXMMOCTb M OS5 3TOro HazHa4yaeT BCTpeYy
c puantopom Bob6om. 506 3HaET HblHELHEE COCTOSIHWE PbIHKA, KOTOPbIA MOXET
ObITb NPOYHBIM PLIHKOM MOKYyNaTens, PbIHKOM MOKynaTens, pbIHKOM npoaasLa
WU NPOYHBIM PbIHKOM npodaBLa. AHHA 3HaET, KAKOB €€ WHTEPEC K HeaBWXKK-
MOCTU (CUNbHbIN N cnabbin). Kpome aToro, ecnu eé nHTepec CUIbHbIA, OHA
3HaeT, ABNAETCA NN PbIHOK HEABVMXMMOCTU MPOYHLIM PbIHKOM NpoAaBLa Ha AaH-
HbI MOMEHT MUK HeT. Ecnu eé nHtepec cnabblii, OHa 3HaET, ABNAETCA Nn 3TOT
PbIHOK PbIHKOM NpodaBLa MM PbIHKOM MoKynaTens.

Mbl XOTUM CMOAENMPOBATb CUTYaLMI0 B CTPYKTYpE, OCHOBAHHOM Ha pasbuneHuu.
Mbl npeanonaraem, YTO MHOXKECTBO COCTOSIHWMI (), KOTOpPOE OTpaxaeT Heonpeae-
NEHHOCTb, U3BECTHO 0BOMM areHTam.

(a) ®opmanbHO OMULLINMTE MHOXKECTBO COCTOSHUIA Q).
(b) ®opmanbHO onNUWKTE 3HAHWS areHTOB.
(c) Onsa kaxpgon w € Q onuwute Bce Takme cobbitna E, 4yto B w B06 3HaerT,

yTo AHHa 3HaeT E.

3. (20 6annos) PaccmoTpum KoomnepaTUBHYK UIPy C nepepacnpegenseMmon mexay 3
urpokamm A, B 1 C nonesHocTbio. BeIMrpbilun B 9TOWN Urpe 3agalTcs crenyto-
LM obpasom:

v(A, B) =0.2, v(B, C) = 0.6, v(A, B, C) = 0.8.

(Bce ocTanbHble KOanuuuMn atoT HYNeBbIE BbIMIPLILLN).
Hangute oguH ctabunbHbli Habop oHa HerimaHa-MopreHwTepHa B 3TOW urpe
NITN NOKaXUTe, YTO ero He CyLlecTBYeT (npuBeauTe MNonHble JoKa3aTernbCTBa).
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SAOAHUA OANA TEKYLWWEIO KOHTPOIJIA

HdomalwHee 3apaHue 1
O6bwmn Bec: 100 6annos.

1. (20 6annog) Tpu urpoka i = 1,2, 3 HE3ABUCMMO peLUatoT, NPeaioKUTb €ANHK-

Ly obwectBeHHoro 6nara (s; = 1) unum Het (S; = 0). Ecnu coBokynHbI 06beM
obuectBeHHoro 6nara paseH k € {0,1,2,34 TO urpok i nony4aeT NONe3HOCTb
Ui (S1, S2,S3) = Vi —CSj, rae ¢ — 3TO U3AEPXKKM Ha NpeanoXKeHne obLeCTBEHHOrO
6nara.
Mpegnonoxum, 4to vop = 0, vy = 54, Vo =2,V3 = 52 ¢ = 1. CywecTtByeT N1 B 3TOM
urpe KoppenuposaHHoe pasHoBecue (correlated equilibrium), patouee coBokyn-
HYIO MOMEe3HOCTb Uy + Uy + Us Bbllle, YeM B Ntobom paBHOBECUM Halla B YMCTbIX
cTparernax?

2. (20 6annos) PaccmoTpum ctaHgapTtHyto urpy Nueo n Kuw (Beer and Quiche).
flBnsieTca nu paBHoBecKe <KL Ans 06oMX TMNOB NEPBOro Urpoka, ApaTbCs, ecnu
N1BO, HE ApaTbCs, €CNnn KWL, ANns BTOPOro Urpoka> COBEpLUEHHbIM paBHOBECUEM?
AprymeHTUpynTe CBON OTBET.

3. (15 6annos) PaccmoTpuM CneayoLyo urpy:

Bob
A B C D
a 51/7,6/2,5/6,8
AHHa b 4,4/1,2/8,3/5,3
c16,34,3|4,4|7,2
d 7,6/6,7/58]|3,6

(&) (10 6annos) Hangute utepatMBHO HELOMUHMPYEMOE MHOMXECTBO CTpaTerum
(iteratively undominated set of strategies).

(b) (2.5 6annos) Asnsetca nu ctpaternss A ny4dwmm OTBETOM Ha Kakue-nnbo
BEpOBaHUA?

(c) (2.5 6annos) ABnaeTcanu cTpaTerns ¢ Ny4ywMMm OTBETOM Ha Kakne-nnbo
BepoBaHnA?

4. (45 6annos) PaccmoTpum mopens CneHca o6 obpasoBaTenbHbIX CUrHanax, B KOTO-
pon ecTb TpU TuNa paboTHUKOB cO cnocobHocTammn 6 = 1, 2, 4. NpoayKTUBHOCTb
paboTHMKA paBHa ero crnocobHoCcTsM 6, a ero U3gepXkKn Ha nonyvyeHne obpaso-
BaHus e paBHbl c(e, 6),= 19 e°. dupma MaKcUMM3NPYeT OXnAaeMyH
npuobInb
— Pa3HOCTb Mexay NPOAYKTUBHOCTLIO paboTHMKA M ero 3apaboTHon nnaTtou, a
pabOTHMK MakCUMU3NPYeT CBON OXMAAEMbIA BbIMrpbill — 3apaboTHy0 nnaTty 3a
BbIYETOM M3OepXKeK Ha obpa3oBaHue.
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(@)

(b)

(©)

(15 6annos) PaccmoTpum cnegytowyto ctpaterntio: paboTHUK Mnoxoro Tuna
BblGupaet ¢, = 0, paboTHUK cpeayero TMna BblOMpaeT e, = =, paboTHWK

81
xopollero Tuna Bbibupaet e, = 371, a dmpma nnatutw = 1 npn e < e,
W=2npme, <e<e Uw = 4npne > e, [Hante kpatkyro apry-
MEHTaLWI0, MoYeMy 3TO PaBHOBECHE. YI0BMNETBOPSIET NN OHO MHTYUTUBHOMY

Kputeputo Yo n Kpenca (intuitive criterion by Cho and Kreps)?

(15 6annoe) YooBneTBopsieT S 9TO PaBHOBECUE YTOUHSIOLWEMY KPUTEPUIO
D1 (D1 refinement)?

(15 6annos) Hangnte ogHO paBHOBECUE, YOOBMNETBOPAIOLWEE YTOUHSOLLEMY
kputeputo D1. (MokaxuTe, YTO OHO SABNSETCA PABHOBECMEM: BaM HE HY>KHO
paccmaTpuBaTb BCE BO3MOXHble Crlyvau, NPOCTO cchopMynupynte maeto u
06bsICHMTE, NoYeMy Balle paBHOBECUE YOOBIETBOPSET KPUTEPUIO.)
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domallHee 3apaHue 2

O6wmn Bec: 95 6annos.

1. (30 6asnnos) PaccMoTpuM cregyowyo urpy:

(@)

(b)

()

(d)

Bob
L C R
U /45|41 42
AHHa M | 5,2/1,4|8,3
D 4,5 3,457

CKOHCTPYMpyiTe CTPYKTYpy THnoB (S2,S% T2 TP A2 AY), roe A' @ T! —
A(STT xT ), B KOTOPOW CylLLiecTBYIOT Takue TUnbl t2 € T2 n t? € TP, yto
o6a urpoka pauuoHansHsl B (M, t2, R, t°).

MpuHagnexut nu npodunb ctpaternn (M, R) MHOXKeCTBY UTEpPATUBHO HEZO-
MUHMpyeMblix cTpaternni (iteratively undominated strategies)?

BbINONHATCA NK paunoHanbHOCTL M 0bLlas Bepa paunoHanbHoCcTH (com-
mon belief of rationality ) B (M, t?, R, t°) B Baweln cTpykType TMNoB?

B0o3MOXXHO N1 B NprHUMNE CKOHCTPYMPOBATb TaKyk CTPYKTypy TunoB (S?,
Sh:Ta Th: A2, Ab), YTO pauMoHanbHOCTb M 0bLan Bepa paunoHanbHOCTU Bbl-
nonHsitotesa B (M, 12, R, t°) ans kakux-to Tunos t2 € T2nt® € T°? (B oteTe

Bbl MOXeTe CCbiNlaTbCsl Ha TEOPEMbI U3 cTaTel.)

2. (40 6annos) PaccmoTtpum urpy mexay AHHom n Bobom, npeactaBneHHyl Ha
PucyHke 1.

() (3 6anna) 3annwute 3Ty Urpy B HOpMmanbHON cbopMme.

(b) (37 6annos) He ccbinascb Ha Kakme-nnbo Teopembl 0 4onycTumocTy (admis-

sibility) B urpax, oTBeTbTe Ha crneayLmMn BONPOC: BO3MOXHO JIM CKOHCTpPY-
MpoBaTb MPOCTPAHCTBO TUMOB, OCHOBAHHOE Ha NIEKCUMKOrpau4eckux Bepo-
ATHOCTHbIX CUCTEMAX, B KOTOPbIX CyLLeCTByeT Npodunb CTpaTternn-Tunos,
y KoToporo coctasnswowas crpaterui — ato ((1,D), L), 1 B KOTOPOM Bbl-
MONHSOTCA paLMOHaNbHOCTb U obLiee NPeanonoXXeHwe paunoHanbHOCTN?

Moa paunoHanbHOCTbI0 B AaHHOM CiydYae NOHUMAaEeTCs ONTMManbHOCTbL Aen-
CTBWIA UIPOKOB MpU 3afaHHbIX BEPOBAHMAX, @ UX BEpPOBaHWUS UMET BU,
nekcukorpadmMyecknx BePOATHOCTHBLIX CUCTEM C MOMHbIM cynnoptom (full-
support lexicographic probability systems). Ecnu ga, npeanoxuTte npumep u
[leTanbHO apryMeHTMpynTe, novyemy OH YAOBMEeTBOpSeT ycrnosuio. Ecnv Her,
AOKaXxuTe, YTO npuaymatb Takou npuMep HEBO3MOXHO.
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AHHa

5,1 3,1 4,1 (0,00 (1,5 (3,1) (0,1) (2,0) (0,2

PucyHok 1: Urpa ansa 3agaum 2

3. (25 6annos) PaccmoTpum CTPYKTYpy Kak B cTtatbe Aumann and Brandenburger
[1995] .

(@) (5 6annos) Hamgute Bce cmellaHHble paBHOBecus Hawa B urpe, npeacras-
neHHon B Tabnuue (1).

(b) (20 6annos) Myctb (02, 0°) — opgHO U3 paBHoBecuit Hawwa. CKoOHCTpympyiiTe
CTPYKTYpPY TMMOB, B KOTOPOW BEPOBAHNSA UTPOKOB TAKOBbI, YTO MHAYLMpPYeE-
Mble UMW NPeanonoXKeHNs1 OTHOCUTENbHO AENCTBUA ONMNOHEHTOB COBMaaloT
¢ 0° 1 02 Ans AHHbI 1 Bo6a COOTBETCTBEHHO U YTO UFPOKU BEPAT, YTO WX Of-
MOHEHTbI PaLMoHanbHbI U UMeIT aoragkn o2 u o°. Mpuseaute opmarbHYo
aprymeHTaumio, noyemy Balla KOHCTPYKLMS YOOBMETBOPSET TpeboBaHUAM.

1Robert Aumann and Adam Brandenburger. Epistemic conditions for nash equilibrium.
Econometrica: Journal of the Econometric Society, pages 1161-1180, 1995
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HdomalwuHee 3apgaHue 3

1. PaccmoTpuM cnegytowme cBoncTea onepatopa 3HaHnn K ():
(KO) K (Q) =Q,
(K1) K(E nF) =K (E) nK(F) gnascex E, F <Q,
(K2) K(E) €E pnascex E £Q,
(K3) K(E) €K (K (E)) anascex E €Q,
(K4) ~K(~K(E)) €K(E) anascex E < Q, rae ~ 0603Ha4yaeT OMNONHEHNE
MHO>KecTBa B Q.

(a) Ookaxute (K4) ons onpepenexnuns K, 0OCHOBaAHHOrO Ha pa3dbueHun.

(b) BepHo nun, 4To onepatop <Bce 3HawT> K, ynosnersopsieT csonctBam (K1)-
(K3)? lMNMpuBegute OoKa3aTenbCTBO UMM KOHTPNpUMEp.

(c) BepHo nn, 4to onepatop obuwero 3HaHWs K ° yooBneTBopsieT CBOMCTBaM
(K1)—(K3)? lMpuBeanTe KOPOTKYK apryMeHTauuo UM KOHTpNpuMep.

(d) YpoenetBopsieT nn K, csonctey (K4)? lNpuBeanTte Aoka3aTenbCTBO UMK
KOHTprpumep.

(e) YoosnetBopseT nu K ° ceonctey (K4)? lNpusedmte [okasaTenscrtso Unn
KOHTpnpumep.

2. AnbbepT 1 BepHapa TONbKO YTO NOAPYXUITUCL C Yepun 1 XOoTAaT y3HaTb, Korga
y Hee [ieHb poxaeHusa. Yepwun gana um cnmcok ns 10 gart:

Man 15,16, 19
Moo 17,18
Nionb 14,16
Asryct 14,15,17

3atem Yepun pacckasana AnbbepTty 1 BepHapay oTaensHO Mecsl U IeHb CBOEro
POXOEHNS COOTBETCTBEHHO.
Ounanor mexay 3TUMM NIoabMIU NPOVUCXOAUT Criefytolym obpasom.

Anbbepm: 5 He 3Hato, koelay Yepun OeHb pOXOeHUs, HO S 3Hato, Ymo bepHapd
moxxe He 3Haem 3moeao.
bepHapd: CHayana si He 3Harsl, koeda y Yepusn OeHb poXOeHUs!, HO menepb S

3Halro.
Anbbepm: Toeda 9 moxe 3Haro, koeda y HYepurs 0eHb pOXOeHUs.

(a) WMcnonb3ys KOHLENUMIO 3HaHWI, OCHOBAHHYIO Ha pa3bueHun, hopmanuayite
Ananor 1 BblBOAbI, KOTOPble AenatT UrPOKMK.

(b) Mepeuncnute BCE 0OLWMe TPHOM3MbI 4K Balen hopmannsauunm.
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3. Paccmotpum cTpykTypy 13 Blume and Easley [2006] .

Mpeanonoxum, 4To S = {S,, S,, S3 4, HeonpeaeneHHoCTb pacnpeaeneHa oauHaKko-

BO U HE3aBUCMMO, U UCTUHHBIE BEPOSITHOCTM COCTOSHUIA Mupa paBHbl £ %, 1 . B
.8
9KOHOMMUKe eCTb YeTblpe areHTa € (PyHKUMAMM NONEe3HOCTU U (X) = Xl——yy.' KO3gb-

dmuneHTamm gUckoHTUpoBaHus i N CyOGBEKTMBHBIMU BEPOBaHUSAMU P; HA S ons
i =1,...,4, 3agaHHbiMK B crnegyroulen Tabnuue:

Vi Bi Pi
1 0 08 L4
2 1 08 L1
3 2 09 G4
4 2 08 SLib1

Onpenenute, KTO BblXkuBeT. [pnBeanTe BbIYUCIEHUS.

4. PaCCMOTpVIM cnegyrwyro CUMMETPUYHYKO UTpy C ABYMA UTPOKaMK!:

X Y z
X[ 1,1 -12 00
Y 2-1 -1,-1 0,0
z 00 00 00

(a) Hamgute BCe CMMMETPMYHbIE paBHOBecus Hawa (YMCTbie U CMellaHHble) B
aTon urpe.

(b) Banuwwute cuctemy guddepeHumanbHblX YpaBHEHUN ONS1 PEMNULMPYHOLLEN
AnHamuku (replicator dynamics) aTon urpbl.

(c) PaccmoTpum TpaekToputo, onpegeneHHyo B nyHkTe (b), HaunHawoLlycs ¢
KaKoW-TO BHYTPEHHEN TOYKM CUMMIEKCa CMELLaHHbIX cTpaTernin. Cxoantcs
nn oHa npu t — «? (lModcka3ka: pacCMOTpUTE 3BOMIOLMIO X + Y U Y/X, roe
X Ny — 3TO Beca COOTBETCTBYIOLMNX YMCTbIX cTpaterni). CpaBHUTE pe3yrib-
TaTbl C OTBETOM Ha NYHKT (a). IHTYMTUBHO 00bSACHWUTE, MOYEMY OCTarbHble
cTpaTeruun BbiObLIBaIOT.

(d) fAsnseTca nu ycToM4mBOE COCTOSIHWE, MOMYYEHHOE B MYHKTE (C), yCTONYMBBIM
no JlsanyHoBy (Lyapunov stable)? Kak Bbl MOXXeTe MHTYMTUBHO 0OBOCHOBaTb
cBOW OTBET?

!Lawrence Blume and David Easley. If you're sosmart, why aren’t you rich? belief selection in
complete and incomplete markets. Econometrica, 74(4):929-966, 2006



271

JdomaliHee 3apgaHue 4
Obwwmn Bec: 70 6bannos..

1. (35 6annog) Yetbipe yenoseka A, B, C, D XuByT BOOMb AOPOrM B TOM >Ke
no- psigke, YTo OHU nepeuncneHsbl. Npuyém mexay A n B 0,8 km, mexay B u
C 0,4 km, mexgy C n D 0,8 kM. OHKM 0BCyXaalOT MOCTPOEHNE HECKOMNbKMX
obLiecTBEH- HbiX 00bekToB. Kaxabim 006BbekT AormkeH ObiTb pacnonokeH
pPSOOM C YbUM-TO AOMOM. M3OepXXKM Ha CTPOMTENbCTBO KaXaoro obbekTa
paBHbl 1. MNonesHocTb
Ka)kgoro Jenoseka paBHa U; = 1 —¢; —d;, rge ¢; — 370 4YacTb U3AEPXKEK HA CTPO-
UTENbCTBO, KOTOPYIO NIIATUT 3TOT YenoBekK, a di — 3TO pacCTosHMe OT ero Joma
Ao bnuxanwero obbekta. Kak MUHUMYM OMH OOBEKT A0SMKEH ObITb NOCTPOEH
(NONe3HOCTb, KOTOPYHK OH NPUHOCUT, rOPa3ao Bhille BCEX U3LOEPXKEK).

(a) PopmanusynTe 3Ty CUTyaUMIO KaK KOANMLMOHHYIO Urpy C nepeaaBaeMon
MONE3HOCTbId  MPW  YCIOBUKW, YTO Kaxdad Koanuuus npuvHUMaeT
MapeTo- aghdpekTMBHOE ANsi cebs peLueHne.

(b) Toe pomkHbl GbITb NOCTPOEHbl 06bEKTHI? CKONbKO AOSMKEH 3annaTtutb
3a HUX KakObl/ YenoBeK, ecnv MUCMoNb3yeTcs KOHLENuus pelleHus vepes
agpo  (core solution concept )? Baw oTBET MOXET 3aBUCETb OT
pacnpegenexnus B sape.

(c) Ckonbko [OMKeH 3annaTuTb KaXKObll M3 WIPOKOB B COOTBETCTBME C
npasu- nom LWennwn (Shapley rule)? Cpashute c (b).

2. (15 6annos) dokaxute yactb <TONbKO ecnu>Teopembl bongapéson-Llennun (Bon-
dareva-Shapley theorem): He nycToTa sgpa nogpasymeBaeT, YTo ans nobon cba-
naHcupoBaHHoM konnekunn D koanuumin co cbanaHcupoBaHHbiMU Becamut (0s)s <p
BbINOJIHSETCA >

v({1,...,.NpH > dsV(S).

Seb

3. (20 6annos) PaccmoTpum Urpy <maxopuTapHOe ronocoBaHue> (majority voting
game) c 5 yyacTHukamu. Hamgute ogHO YCTOMYMBOE MHOXECTBO (hoHa HerimaHa-
MopreHwTepHa.
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KopnopatuBHble pUHaHCbI

3AO0AHUA ONA NMPOMEXYTOYHOU ATTECTALUMN

dKk3ameH

Bbi Mmoxxeme npuHecmu nobble HanucaHHbIE UU pacrnedamaHHbie Mamepuarnsl. [1osb-
308ambCs1 UHMEPHeMOM U MOBUMbHOU C853bl0 Ha 3K3ameHe He paspeweHo. Karnbkyrns-
mop 0Oris pacyemos He rnnompebyemcs.

Y eac 3 yaca Ha eblinonHeHue 3k3ameHa. MakcumansHoe konuyecmso bannos — 100. B
3Kk3ameHe 5 80rpocos U 00uH 6oHycHbIU 3a 20 bannos.

1. B Jensen and Meckling [1976]' noapasymeBaeTcs BbiNyck akuuii 6e3 npasa rono-
ca. ObcyauTe BNUSAHMS NPOM3BOACTBA aKLMIN JaloLMX NpaBo ronoca B KOHTEKCTe
X aHanu3a WM NocneacTBuMi Afsl areHTCKOW CTOMMOCTM COBCTBEHHOro kanurtana
CraHeT nv oHa bonblie UM MeHbLue?

2. Banerjee et al. [2016]? orpaHNYMBaIOT BO3MOXHbIE TUMbl KOHTPAKTOB U Mnpep-
nonaratoT, YTO bMpMa MOXET BbIMyCKaTb TOSIbKO aKUMWU pasHbIX KNaccoB. ATO
LONYyLEHNe UCKMIYaeT 3af0MKEHHOCTb B Lensax obecneyeHns ontumarnbHon 6es-
onacHocT. MoXeT nn pUCKOBaHHbLIM O0NroBON OOroBop ObiTb ONTMMAanbHbLIM B
9TUX YCNOBUAX?

3. Leland [1994]° paspabaTbiBaeT noaxon YCMOBHLIX MPETEH3NA K KOMMPOMUCCHOIA
TEopUM CTPYKTYpbl Kanutana. NpoKOMMEHTUPYITE BNUSIHME YBENWYEHUS napa-
MeTpa 3aTpaTt Ha 6aHKPOTCTBO a Ha pe3ynbTathl Mopenu. Kpome Toro, yBenu-
YATCA UMM YMEHBLUMTCA ONTUMAsnbHOE NNeYo UK KynoH? Onuwmte MexaHusm.

4. lunotesa Modigliani and Miller [1958]* 0 He3aBUCMMOCTU SBMAETCA OCHOBONMO-
nararowmum 3NeMEHTOM COBPEMEHHbLIX KOPNopaTUBHbLIX (PMHAHCOB. ABngeTcs nu
CTPYKTypa KanuTtana HesaBncumon npu gegonte? NpokoMMeHTUpymTe.

5. Strebulaev and Yang [2013]° nokasbiBaloT, 4YTO OTHOCUTENLHO GOmNbLIOE KOMUYe-
CTBO PUPM He HeceT MOYTU HUKAKOW 3ad0rmKkeHHOCTH. [Moyemy aToT pesynbrar

IMichael C Jensen and William H Meckling. Theory of the firm: Managerial behavior, agency costs
and ownership structure. Journal of Financial Economics, 3(4):305-360, 1976

2Suman Banerjee, Ronald W Masulis, and Sarmistha Pal. Regulation and firm value: Curious case
of transparency and disclosure laws in russia. 2016

3Hayne E Leland. Corporate debt value, bond covenants, and optimal capital structure. The
Journal of Finance, 49(4):1213-1252, 1994

4Franco Modigliani and Merton H Miller. The cost of capital, corporation finance and the theory
of investment. The American Economic Review, 48(3):261-297, 1958

Sllya A Strebulaev and Baozhong Yang. The mystery of zero-leverage firms. Journal of Financial
Economics, 109(1):1-23, 2013
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Heobbl4eH? NPOKOMMEHTUPYNTE [AaHHbIA BOMPOC B KOHTEKCTE OCHOBHbIX Pe3yrib-
TaToB.

6. KpayodaHOuHr — aTO0 MeToa huHaHCUpOBaHNA npoekTa Yepes 6onbliyto 6asy
MHBECTOPOB, KOTOpas 0ObI4HO MOAAEPKMBAETCS OHMaWH-NnatopMamyv Mnm co-
LmanbHbIMU ceTAMU. XOTS OH U npuobpen nonynspHOCTb, OH NPUHUMNUANBHO OT-
nmyaeTca OT BEHYYpHOro huHaHcupoBaHus. B koHTekcTe Kaplan and Stromberg

[2003]°, KaKoBbI NPeMMyLLECTBa BEHYYPHOrO KanuTana?

6Steven N Kaplan and Per Stromberg. Financial contracting theory meets the real world: An
empirical analysis of venture capital contracts. The Review of Economic Studies, 70(2):281-315, 2003
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SAOAHUNA OANA TEKYLWWEIO KOHTPOIJIA

HNomalwlHee 3apaHue 1

O6bwmn Bec: 100 6annos.

1. (40 6annos) lNeHcus

Bam 25 net, n y Bac ectb paborta, Ha koTopou Bbl 3apabatbiBaete $10 000 B
roq (sce umdpbl B peanbHOM BbipaxkeHun). OxnaaemMelin pocT 3apnnatbl 1%, Bbl
BblnOETE Ha neHcuto B 65 net. Kaxabin rog Bbl Boigensete 30% cBoero 3apa-
BGoTKa Ha cBol cbeperaTenbHbIi CHET, KOTOPbIN pacTeT Ha 5% B roa. Korga Bam
ncnonHutca 30 neT, Bbl NnaHuMpyeTe KynuTb AoM ctoumocTbto $40 000, KOTOpbIN
ByneT huHaHcupoBaTbea 3a cyeT 20-NeTHero KpeamTa C paBHbIMY FOA0BbIMY Mna-
Texamu no craBke 2%, BbiNfayMBaeMow C Ballero cbeperatenbHoro cyeta (6e3
nepBoHayanbHoro B3Hoca). Koraa BaM UCNOMHUTCA 45, Bam HY)XHO 3annaTtutb 3a
konnegox ans asoux geten, no $5000 kaxxaomy B TeyeHue 4 ner.

(a) Kak Benuku exerogHble BbinnaTbl 3a om?
(b) MocunTtante obuyyro cymmy HakonneHun c 2500 65 net (Mcnonb3yiTte Excel).

(c) MNpw Npounx paBHbIX, KAKON MUHUMANbHbIA NPOLEHT COEpexeHnin Bbl MOXe-
T€ COXpaHATb, He CoKpawiaa notpebnenHue ¢ 25 8o 65 net (MHbIMKM cnoBamu,
4YTOObI HAKONUTENbBHLIN cYET BbiN Bceraa nonoxuTenbHbiM)?  Mcnonb3ynTe
Excel.

Tenepb npeanonoxmMm, 4YTo nocne BbiXxoda Ha NEHCUKO Bbl NITAHNPYETE XKNUTb TakK-
K€ N YMEPETh B BO3pacTe 85 nerT, He 0CTaBMB HMKAKOro HacrneacTea (Kpome ,u,oma).

(d) KakoB makcumanbHbIN 06beM NoTpebneHns B rog, KOTOPbIN Bbl MOXKeTe cebe
no3sonuTb? (He 3abbiBanTe Npo 5% rogoBon pocT cbeperaTensHOro cyeTa).
Wcnonb3yinte Excel.

. (24 6anna) KapmarHas YliC (NPV)

Bbl aBnsetecb npegnpuvHumarenem, obnagatowmm 3anaTeHTOBaHHON TEXHOMOru-
en, KoTopas nossonseTt uHeectupoatb $12 000 cerogHs B (HemacwTtabupyembii)
NpoeKT, koTopbIn 6yaet npuHocuTe $5 000 3a nepsbii roa, $6 000 gonnapos 3a
BTOpou, $8 000 gonnapoB 3a TPETU N HUYEro C Tex Nop. ATo GespuckoBas NHBE-
CTUUMA K, cneaoBaTtenbHo, TpebyeT, YToObl CTaBka AUCKOHTMPOBaHUS Obina paBHa
6e3puckoBon cTaBke 5%. Bbl Takke MOXKETE OAOMKUTL MNKN OTAATb AeHbrn B6aHKy
nopg 5%.

(a) Kakosa YIC paHHoro npoekra?

(b) YkaxuTe puHaAHCOBYKO CTpaTerunto, KOTopoun Bbl Bygete cnegosatb, ecnu
3ax0TUTe upearnbHO CrrnaguTb cBoe noTpebrneHve (T.e. NOTPebnATb OAHY Ty
>XKe CyMMYy 3a kaxabli nepuopg). Hackonbko 6onbluM MOXeT ObiTb 3TOT
JEHEXHbI NMOTOK?
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3. (36 6annos) Tecm
KpaTko NpoKOMMEHTMpYWTE Balmn OTBETbl (6€3 OO bSACHEHUN).

(a) Ons xopnopaTuBHbIX obNUrauumn, B CpegHeM YeM Bbille KpeamTocnocob-
HOCTb 3MUTEHTA, TEM Bbllle nNpoueHTHasa ctaska. ([pasda/floxb.)

(b) Kak un nybnuyHble KOMNaHWW, YaCTHbIE KOMMaHUKM TaKXKe MOryT UCMNOJSb30-
BaTb CBOM LIeHY aKLM B KayecTBe nokasartens acpdpektusHocTu.(MNpasda/floxsb.)

(c) Korga kopnopauus TepnuT Heygady, MHBECTOP, 3aLUMLLEHHbIA OrpaHUYeH-
HOW OTBETCTBEHHOCTbIO, MOXET NOTEPSATb MAKCUMYM:
A. cyMMy nepBoHayasnbHbIX MHBECTULNN;
B. pasmep npubbinn OT MHBECTULMI;
C. cymmy, Heobxogumyto Ans onnatbl 4OArOB KOpnopauuu;
D. cymmy nuyHoro 6oratctBa MHBECTOpA.
(d) Pewenune <Poccuiickne >kenesHble goporn> (P>X[) notpatnte 600 munnmo-

HOB [ONMapoB Ha MOKYMKY elle 8 noe3noB Sapsan OT Siemens — 370 peLleHne
GlopxeTnpoBanna kanutana. (lpasda/floxb.)

(e) Obnuraumm ¢ HyneebIM KYMOHOM BbIMYCKaKOTCA MO LeHaM HUXe HOMUHarb-
HOW CTOMMOCTW, a ANA MHBECTOPOB, KOTOpble AepxaT obnurauno Jo nora-
LIEeHNS, AOXOA UCXOOUT U3 pasHuLbl MEXAY NMOKYMHOW LEHON W BbINnaTon
HOMMWHanNbHOW CTOMMOCTU B MOMeHT norawenus. (lMpaeda/floxb.)

(f) YTto n3 Hmxecnepytowero HE asnseTtca npevMyLecTBOM UHANMBUOYaANbHOIO
npeanpuHuMmaTencTea?
A. EanHoe HanoroobnoXkeHwe.
B. MNpocToTa opraHusaumu.
C. OrpaHuyeHHas OTBETCTBEHHOCTb.
D. OtcytcTBMe pasfeneHus Mexay BnageHMeM 1 KOHTPOSEM.

(g) Y GpuTaHckoro npaBuTEnbCTBa €CTb BeccpoyHas obnuraums <consol>, Bbl-
nnadmsatowas $100 kaxabin rod. MNpegnonaras, 4YTo Tekyllasi NPOLEHTHas
cTaBka B BenukobputaHum coctaensetr 5% un 4TO Bbl NOMy4MTe CBOW Mep-

Bbll NPOLEHTHbIVA NnaTeX cpasy nocne nokynku obnuraumm <consol>, Toraa
CTOMMOCTb obnurauumn <consol> 6nunxe Bcero K:

A. $2 000
B. $2100
C. $1000
D. $1100
(h) CtaBka AMCKOHTMPOBAHUS, KOTOPas AenaeT TEKYLLYH CTOMMOCTb NiiaTexemn
no obnuraumsam paBHON ee LieHe, Ha3blBaeTCs:
A. Hopma npubbinu;
B. 0OXOQHOCTb K noralleHunio;
C. Tekywas 4OXOOHOCTb;
D. cTtaBKa KynoHa.
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(i)

0)

(k)

(0

(m)

(n)

(0)

(P)

Kakon 13 cnegytownx aktopoB byaet MEHSATLCA NPU U3MEHEHUUN NPOLEHT-
HOW CTaBKN?

A. Oxunpgaemble OeHexHble NOTOKM OT obnurayun.

B. Tekywiasa cToMMoCTb nnaTexen no obnmraumsm.

C. KynoHHbIn nnatex obnuraumm.

D. Cpok noraiweHua obnuraumn.

CornacHo mofenu AUCKOHTMPOBaHWA [OMBMOEHOOB, KaKyt0 LIEHY HY)XXHO 3a-
nnaTtnTb 3a akumm ¢ 13% Heobxoammon Hopmon npubbinu, 4% cTaBKOW Ou-

BUOEHAOB N eXerogHbiM AvBMaeHaom B pasmepe $2.50, koTopbin BygeTt Bbl-
nnayeH 3aBTpa?

A. $27.78
B. $30.28
C. $31.10
D. $31.39
Hopma npmbbinn oT MHBECTULMIA BHE KOpropauuu ycTaHaenueana MUHWU-

ManbHbI 40X04 ANS MHBECTULIMOHHBLIX NPOEKTOB BHYTPM Kopnopauuu. [1pae-
da/lloxb

BHJ[l — 9TO 40XOOQHOCTb AEHEXHbIX NMOTOKOB OT UHBECTULIMI, TaKXe U3BECT-
Has KaK anbTepHaTUBHas CTOMMOCTb KanuTtana. [lpasda/fl1oxb

Cpeamn B3anMOMCKIOYAOLWMX MPOEKTOB BCEraa criegyet Bblbupate MNpPOEeKT
c 6onee Boicokum BHL. lNpasda/fl1oxb

dnpMbl, NPUHUMAIOLLME WMHBECTULMOHHBIE PELUEeHNs Ha OCHOBE NpaBuna OKYy-
MaeMocTn, MOryT ObITb NPEeAB3ATbIMM B OTKa3e ANs:

A. KpaTKOCPOYHbIX MPOEKTOB;

B. npoekToB gonroxurenen;

C. C paHHUM NPUTOKOM LEHEXHbIX NOTOKOB;

D. nmeloT oTpuuaTtenbHbI YUCTYIO NPUBEOEHHY0 CTOMMOCTb.

[nsa ocywecTBneHnsa npoekta TpebyeTcs nepBoHaYanbHbIN OTTOK AEHEXHbIX
cpeancte B pa3mepe $80,000. OxunaaeTtcs, 4TO B pe3ynbrate MHBECTULNI Y-
CTbI NPUTOK AEHEXHbIX cpeacts coctaBut $15,000 KaxkabI roa B TeyeHue

BOCbMW NeT. BHyTpeHHFIFI HOpMa I'IpI/16bIJ'II/I OT 3TOM MHBECTULMMN C TOMHOCTbLIO
00 Jgecsaton gonu npoueHTa CoCTaBlIAET:

A. 50.0%
B. 18.8%
C.6.7%
D. 10.0%
[leHexHble NMOTOKM NpoekTa AUCKOHTUMPYIOTCA C COOTBETCTBYIOLLEN CTOMMO-

CTblO KanuTana B pasmepe 10%. Ynctasa npuBegeHHas CTOMMOCTb NpoOeKTa
paBHa 0. OTO 03HaA4aeT, 4To

A. oXugaembl BO3BpaT OT npoekta coctasnseT 0%;
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(@)

()

B. BbINoNHEHWE NpoeKkTa NpuBedeT K CHUMXXEHUIO CTOMMOCTU (hUpMbl;
C. oxungaembln BO3BpaT OT npoekta coctasnset 10%;
D. BbiNnonHeHWe npoekTa npuBefeT K NOBbILEHNO CTOMMOCTU OUPMBI.

Kakoe 13 cnegyowmx yteepxaeHnn obssatensHo BEPHO?

A. Ecnun BHYTpeHHSAS Hopma npubbinu npoekta 6onblue 0, y NpoekTa Takxke
6ynet nonoxutenoHaa Yl1C.

B. Ecnn BHYTpeHHsAS HOpMa JOXOOHOCTU NPOEKTa MeHbLe Tpebyemon Hop-
Mbl NpUBLINK, NPOEKT BCeraa AOMKEH OblTb OTKIOHEH.

C. Ecnu BHYTpeHHsIS HOpMa [0XOAHOCTU MpoeKkTa paBHa TpebyeMon Hopme
npubbinu, y npoekta 6yget nonoxutensHas YINC.

D. Ecnu gBa npoekTa ABMSTCA B3aMMOMUCKOYaoWnMK, cnegyet Bolopatb
BapuaHT C bornee BbICOKOW BHYTPEHHEN HOPMOM NPUBLINKU, ecrnn ero BHyT-
PEHHAS HOpMa NpUBLINK BbilE CTOMMOCTM KanuTana ansa upmbl.

®uHaHCOBLIV KOHCYNbTaHT npeanaraet MHBECTULMK, KOTOpble Bcerga byayT
npuHocutb Bam $500 B Mecsal. OTo byaeTt ctomTb Bam $25,000 cerogHs.
Kakaa addektmBHas rogoBas ctaBka (OI'C) Oymer y 3TMX MHBECTULMIA?
Okpyrnute oteBeT oo 101 gonm npoueHTa.

A. 24.0%
B. 26.8%
C. 21.2%
D. 20.0%
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[domallHee 3apaHue 2

Obwmn Bec: 120 6annos.

1. (30 6annos) PearbHbil ONyuUoH

Mpeanonoxum, 4YTo Bbl siBNsieTech cneaywowmmM MnoHom Mackom mn paccmatpu-
BaeTe MPOEKT, KOTOPbIN Bbl Ha3biBaeTe <Space Invaders>, KoTopbl BygeT npeno-
CTaBMATb YCIYrM KOCMUYECKUX LLATTMOB M NOMOXET B KoroHusaumn Mapca?.

Ecnu npoekT okaxeTcs ycnewHblM, OH 6yaeT reHepuposath $180, Haye oH By-
aeT reHepupoBatb $60 ¢ paBHOM BepOATHOCTLIO. [lanee npeanonoxum, 4YTO Co-
OTBETCTBYIOLLAA PUCKOBas CTaBKa OUCKOHTUPOBAHUSA 3TUX AEHEXHbIX MOTOKOB
cocTaBnsetr 20%, a 6espuckoBas ctaBka cocTtaBnseTr 5%. Y Bac yXe eCTb Koc-
MUYECKMe pakeTbl, CTOMMOCTb KOTOpbIX cocTaensieT $200 (pakeTbl Obinn nprob-
peTeHbl Ana npegblayLimMx NPOEKTOB), KOTOPbIE Bbl MOXETE WUCMOMb30BaTh AN
BaLLMX 3anyckoB. Bbl TakXke NOMHUTE N3 Kypca KopnopaTUBHbLIX (DUHAHCOB, YTO
9TO HEBO3BPaTHbIE N3OEPXKKM, N OHU HE JOMKHbI ObITb BXOAWUTHL B Ball aHanms.

[Ansa peanu3aunmn npoekTa Bbl MOXKETE MCMONb30BaTh CTapblil aBTobyC, Npunapko-
BaHHbIV cnepean, a TakKe KIenKyto NEeHTY, CTennepbl N UHble KaHUToBapbl Ans
KpenneHnsi pakeT, KoTopble nocTaBnsTca bGecnnatHo. ATo BbINM Nogapku, no-
[lapeHHble BaM Ballen ObiBLUEN OEBYLWKOW Ha MNATYIO rOAOBLUMHY, OHU HE UMEIOT
HUKAKOW LEHHOCTN (3MOLMOHANbHON UM MaTepuanbHoOW), YTO cnegyet u3 Tep-
MUHa <ObiBLUAS>.

(@) (5 6annos) Kakosa YlNC gaHHoro npoekrta?

Tenepb nNpegnonoxum, Y4To Baw nyyvywunn Apyr, Hukona Tecna, HacTonbKo Bhe-
yaTneH naeen, YTo pelaeT noggepXkaTb Ball NPOEKT, obecneunB ero rapaHTUen
(B cnyyae npoeana oH KynuT ero 3a $180).

(b) (5 6annos) KakoBa CTOMMOCTb MpoeKTa cenyac?

(c) (10 6annos) B (b) Bbl 3amevaeTe, YTO CTOMMOCTb MPOEKTA BbIlE, YEM B
(a). Tenepb Bbl NbiTaeTECH BbIACHUTL, OTKYyAa B3ANachb 3Ta AOMNONHUTENbHAS
CTOMMOCTb. YTO Bbl AymMaeTe no gaHHOMY nosogy?

(d) (5 6annog) K kakoMy peanbHOMY ONUMOHY OTHOCUTCA CTOMMOCTb rapaHTUn?
Moxanyncta o6bsicHUTe. KakoBa CTOMMOCTb JaHHOro onuuoHa?

(e) (5 6annos) Vicnonb3ynTte puUCK-HeWTpasrbHble 3HAYEHUSI BEPOATHOCTEN Anis
OLIEHKM [aHHOro onuuoHa. KakoBa CTOMMOCTb UCMOSIb30BaHUS OAHHOTO Me-
Topa?

2. (15 6annos) YHuKkanbHOCMb VS. pbIHOYHbIE PUCKU

PaccmoTpum 3 akumun. B TeyeHne HEKOTOPOro nepuoda BPeMeHW Ux BeTbl U CTaH-
[ApPTHbIE OTKNOHEHUS! NPUOLINK ObINK CNeayLLMMU:

1KcTatu, 3To pearbHbIil MPOEKT, KOTOPLIN B HacTosLLee Bpemst paccmatpusaeTca MnoHom Mackom
1 ero komnaHuen SpaceX https://www.wired.com/2016/09/elon-musk-colonize-mars/
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B o
Vladivostok Far Away Fish | 2.46 | 34.6%
NES Ninjas 0.84 | 28.6%
Chelyabinsk Ladies Club | 1.45| 20.3%

BespuckoBasa npoueHTHas ctaska 4%. PoiHoyHaa npemusa 8%. CtaHgapTHoe OT-
KIMOHeHWne pblHOYHOro noptgens 20%.

(a) Kakon noptdhenb siBnsietTcs cambiM 6e3onacHbiM ANs MHBECTOpPa C XOPOLLO
AnBepcMdurumnpoBaHHbIM noptdenem?

(b) Kakon noptdhens sBnsetcs cambiM 6e30nacHbIM 415 HeanBepcudmumMpoBaH-
HOro MHBECTOpa (MOXET BIOXMUTLCSA TOSNTbKO B OOHY U3 akuuin)?

(c) MNpenctaBum nopTenb C paBHbIMA MHBECTULMSAMU B KaXKAyH akumio. Ka-
kon byget <6eta> gaHHOro nopTdens?

(d) TlpegcrtaBum XopoLUO AMBEPCUPULMPOBAHHBLIN MOpTdenb, cobpaHHbIN Tak,
4yTO ero <6eta> Takas Xxe, kak y Vladivostok Far Away Fish. Kaknmun 6yayt
6eta n ctaHgapTHOE OTKIOHEHMe Npubbinn gaHHoro nopTdens?

(e) KakoBa oxugaemasi Hopma npubbinn Ans Kakgon akumm (MCnonb3ynTte Mo-
nens CAPM)?

3. (13 6annos) Cmoumocms Kanumana

Ecnn 6e3puckoBast ctaBka coctaBnsiet 5%, Heobxogumass Hopma npubbinn KOM-
naHWUM No ee Oonry coctasnset 6%, 6eTa-koapdumumeHT paseH 1.4, npemusa 3a
pucK gonesoro yydacTtus — 5.5%, ctaBka kopnopatmeHoro Hasnora — 34%, nons
obbema gornra No OTHOLIEHUKO K OCHOBHOMY KanuTtany pasHa 0.5, kakoBa OXu-
flaeMast Hopma npubbINK OT akTUBOB (OMPMbI, NPOTrHO3MPYEMas MOALESbI0 OLEHKU
¢puHaHcoBbix akTusoB (CAPM)?

4. (17 6annos) [nuHHbIG omeem

PocT gonros yBenuumBaeT pUCK 3a0SKEHHOCTU. JTO TakxKe yBennymeaeT (PoH-
[0BbIA pyck. CnegoBaTenbHO, 3TO YBENMUMBAET PUCK UpMbl. [TPOKOMMEHTUPYI-
Te CnpaBeanMBOCTb BbllLeyKasaHHbIX yTBepxaeHun B mupe MM.

5. (40 6annos) Tecm

KpaTko NpoKOMMEHTUPYITE BbliGpaHHble 0TBETHI. Bbl He nonyyute Gannbl B cny-
Yyae HEBEPHOTO KOMMEHTapWs UMK ero oTcyTCTBMS. HernonHoe nosicHeHue 3acny-
)XMBaET HenomHbIX 6anmnos.

(a) NHBecTopbl TpebyOT KOMNEHcaumm 3a HecyLlecTBeHHbI puck (Mpasda/f1oxsb).
(b) CooTtBetcTBYlOWAs anbTepHaTUBHAsa CTOMMOCTb KanuTtana — 9TO 4oXo4, OT
KOTOPOro MHBECTOPLI OTKa3bIBATCA NPWU BbIOOPE MHBECTULINN:
A. C TeM>Ke pPUCKOM,;
B. c 6e3pnckoBoit 4OXOOHOCTLIO;
C. c oxngaembiM goxodoM paBHbiM goxogy S&P 500 nHoekca,
D. ¢ obbl4HOM 00Lien npemmei 3a puck Ha OOHOOBOM PbIHKE.
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KoprnopatuBHble oUHaHCbI

(€)
(d)

(e)

(f)

@

(h)

O6beamnHas akTMBbI B NOPTGENb, BO3MOXHO OCTaBUTb Kakon-nnbo UHOMBK-
AyanbHbln puck (lpaeda/lloxb).

UTo nogpasymeBaeTcs nof yTBEPXKOEHWEM, YTO MHBECTOPbl MOryT <OTMe-
HUTBL> NOCNEeACTBUA KOPNOPaTUBHOM PECTPYKTypu3aumnn?
A. ViHBecTopbl norallatT CBOK AOMK fosra pupmel.

B. MHBecTopbl NokynatoT LieHHble Bymaru Tonbko B hupmax, He MCnosnbay-
tOLLMX 3aEMHblE CPeACTBa.

C. WuBecTopbl 6yayT 6onble nnatnTb 3a akuumn obecneyveHHble CoOBCTBEH-
HbIM KanuTanom upmbl.

D. VHBecTOpbl MOryT UCMOMb30BaTb MX Ha3BaHue u aybnuposatb 3 EKThI
pPeCcTpyKTypu3aLmm.

NHuBecTop oxungan 13% poxop oT cBoero noptdens ¢ 6eta-koadppmumneHToM
1.25 00 TOro, Kak nNpemmns 3a pblHOYHLIN PUCK CHU3MNack ¢ 8% o 6%. Kakown
[10X0[, OXnAaeTcs OT nopTdens B HOBbIX YCOBUAX?

A. 10.5%

B. 15.5%

C. 17.5%

D. 21.0%

Kakoe 13 cnegytowux yTBepXaeHnin npo YNCTYHO NpUBEAEHHYI0 CTOMMOCTb
(YrC) HesepHO?

A. YlNC npefcraenseT LEHHOCTb MPOoeKTa € TOYKM 3pEHUS HaMUYHbIX CPEeACTB
cerogHs.

B. Xopowwe npoekTbl 6yayT nmeTb nonoxutensHyto YlC.

C. UlC npoekTa npeacraenset cobon pasHuLy Mexagy TekyLlen CTOMMO-
CTbIO €ro BbIro4 1 3aTpar.

D. Korga Bbl crankuBaeTecb C Habopom anbTepHaTus, cregyeT BblbpaTb
BapuaHT ¢ cambIM HU3knum YIC, 4yTobbl CBECTU K MUHUMYMY CTOMMOCTb
3aTpar.

Ecnun 6aHKpOTCTBO BO3MOXHO, T. €. aKUMOHEPbl MOryT CTOSIKHYTbCA C AOr-
roBbiM gedontom, obwas cToumMocTb pupmbl (Kak CymMMa PbIHOYHON CTOU-
MOCTW COBCTBEHHOrO KanuTana v gosnra) 6yget CTporo MeHblle CTOMMOCTU
vpmbIl, HE Ucronb3ytoLen 3aeMHble cpefcTea. paesda/floxb

B kakom cnyyae ymMeCTHO BKNOYaTb HEBO3BPATHbIE U3AEPXKKN B CTOMMOCTb
npoekrta?

A. Korga nsgepxku OTHOCUTENBHO BESTUKM.

B. Ecnu ato yny4wut YrNC npoekTa.

C. Ecnu oHu cunTaloTca HaknagHbIMU pacxofamu.

D. HeBosBpaTHble U3OEPXKN HUKOrOa He YYUTbIBAKOTCA B CTOMMOCTU MPO-
eKTa.

B mupe MogunbsaHu-Munnepa 6e3 HanoroB n cvHaHCOBLIX nNpobnem, 3Have-
H1e WACC dBnsieTcs nocToAHHbIM, XOTH CTOMMOCTb KanuTtana CTporo BO3-
pacTaeT, a CTOMMOCTb Jonra He ymeHbluaeTcs. pasda/Sloxe
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0)

(k)

()

(m)

(n)

(0)

(9))

(a)

()

(t)

NHBECTOpP, HE CKMOHHbIN K pUCKY, He ByaeT aenatb pUCKOBaHHbIE CTaBKW.
lpasda/lloxb

KoBapuauus onucbiBaeT obLLyl0 TEHAEHUMIO K POCTY uUnu nageHuo. llpas-
oa/lloxb

KoBapunauns namepsieT TeHOEHLUMIO NEPEMEHHON MNOKa3biBaTb HEODObIYHbIE
3HaYeHUs B KOHKPETHOM HanpasneHuun. Npasda/floxeb

KoBapvauua — 310 NnHenHasa mepa, OHa He MOXeT 0OHapYXMTb HENMMHEWHYIO
CBA3b MeXxay nepemeHHbIMU. [pasda/Sloxb

OTtpuuartenbHas Koppensums Heobxognma Onsi BO3HUKHOBEHUS <adhdpekTa
noptgens>. [Npasda/f1oxb

CoBepLueHHas Koppensauus Mexay Aoxogamu ceuaeTenscTByeT o6 apbutpa-
xe. lpasda/lloxb

Pekanutanusaumsi Ha 0CHOBe KpeguTa — 9TO cTpaTerus, npu KOTOPOW KOM-
naHnsa Gepet Ha cebs 3HAUMTENbHYK [AOMNOSMHUTENbHYK 3a40MMKEHHOCTb C
Lienblo BbiNAaThl KPYNHbIX AMBUAEHOO0B UIK Bblkyna akunii. lNpasda/fl1oxs

B koHTekcTe aHanusa YUINC nonoxuTenbHas aKOHOMMYEcKas npubbinb CO-
34aeT CTOMMOCTb AN akunoHepoB. [Npasda/floxb

Mponyck 3anonHute Haubonee BepHbIM BapuaHToMm: Ecnu komnaHus Gamma
International Inc. MmeeT COOTHOWEHWE Aosira K COBCTBEHHOMY KanuTasny
80%, OHa MOXeT OTKa3aTbCs OT NpoeKkTa C _, MOCKOSbKy bonblias 4YacTb
YBENMYEHMS CTOMMOCTM KOMMAHUN MOXET ObITb HauucneHa Kpegutopam, a
He akuynoHepam.

A. otpuuatensHbim YIMNC;

B. HyneBbim UIC;

C. nonoxutenbHbim YIC;

D. oTpuuaTenbHoM HOpMoW NPUOLINK;

E. Hyneson Hopmon NpubbInu.

CnuwkomM 6onbluasi 3ag0SMKEHHOCTb B CTPYKTYPE Kanutana MOXeT Bbl3BaTb
KOHMOIUKT MHTEPECOB MEXAY aKLMOHEPOM U KpeamTopamu. Kakoe 13 yteep-
XOEHNN BEPHO?

A. AKUMoHepblI MOTYT MPUHATB NPOEKT ¢ oTpuuatensHon YUINMC, nockonbky
6onblias YacTb NbrOT HAYUCNAETCS KpeanTopam.

B. AKUMOHepbl MOryT NPUHATL NPOEKT ¢ oTpuuatensHon YINC n3-3a cBoen
OrpaHNYEHHON OTBETCTBEHHOCTH.

C. AKUMOHEPLI MOTYT OTKITOHUTbL NPOEKT ¢ nonoxutensHon YrNC, nockosnb-
Ky OHM HECyT pacxogpbl Ha 6aHKPOTCTBO M3 3TOro NpoekKTa.

D. Cnuwkom MHoro 6e3puckoBoii 3a40MKEHHOCTU MPUBOAUT K 3aMeHe ak-
TUBOB.

E. Bce BblleckazaHHOe BEPHO.

Kakoe 13 yTBepXaeHU nNpo cucteMaTuyeckuini nopTdenbHbin PUCK BEPHO?
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KopnopatuBHble OUHaAHCHI

A. OTo cymmMa B3BeLUEHHbIX OTKITOHEHWIA KaXKOoro akTuea B nopTderne.

B. CucrtemaTtuyeckun PUCK HEBa>KeH Mpwn CoOCTaBNEeHNN OtogxeTa KanuTtano-
BJTOXKEHUA, NOCKOJIbKY OH HE Yy4NUTbIBAET pacyeT yquHon CTaBKMW.

C. OT0 cymma B3BeLUeHHbIX KOBapuauuin Mexay akTuBamu B nopTtdpene.

D. Ecnn Koppenauna MexgyHapoaHblX akKTUBOB BbICOKa, HaM HE Hado Mnra-
TUTb, YTOObI 4OOaBUTL 3TN aKTUBLI B nopchenb.

E. Bce BbilenepevncneHHoe.
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MatemaTtnyeckme (pmHaHCbI

3AO0AHNA ONA NPOMEXYTOYHOW ATTECTALMUM

JK3amMeH

lpoekm. OueHka HombI ¢ 2apaHmueli eo3epama

Obwwmn Bec paboTbl: 10 6annos.

OnucaHue

1. Hota Ha N=1000 py6nen.
2. 1 rog 0o cpoka noraleHus
3. basosbin aktme: SP500

(@) Sp=2880

(b) BonatunbHoctb = 16%

St —So

4. B cpok norawenus nnatut N(1 + by™) pybnei, raey = S
0

5. QuBnaeHaHasa poxogHocTb SP500 2%
6. CTtaBKku npoueHTa rryg = 7% WU rysp = 2%

7. Vicnonb3ynte UCTOpUYECKME OaHHble 3a NocnedHun rof ANns pacyeTa BonaTuib-
HOCTM 0BMEHHOrO Kypca U MrHOBEHHOW KOPPENALMM.

1. (4 6anna) Hantu cnpaBeanvByto cTaBky ydactna b ansa HoTel 6e3 Gapbepa

(&) Ucnonb3ys MC
(b) Wcnonb3ys aHanuTM4eckoe pelleHune

2. (3 6anna) Hantn cnpaBeanuByto CTaBKy y4acTna b ang HOTbl ¢ 6apbepom Ha Bbl-
xon B=$3500. B atom cnyyae Bbivrpbiw coctaBnset N, ecnv 6apbep gocTuraeTcs
CHM3Y B TeYeHne 0fHOro roga.

3. (3 6anna) ObbsicHUTE, KaK xe4XuUpoBaTb 3TY HOTY (M3 npeablayLlien TOYKN) npu
t=0 n HanTK COOTBETCTBYIOLME AENbTHI C NoMoLblo MC. BoHycHbli 1 6ann Byget
HauncneH 3a acpdeKTUBHbIN cnocob pacyeta AenbT.

Tpebyemas TouHocTb anst MC coctaenseT 0,01% gnsa koadguumneHTa ydacTums u
nenbT.
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SAOAHUA ONA TEKYWWEIO KOHTPOIIA

NomawHee 3apaHue 1

O6wun Bec pabotbl: 35 6annos.

1. (5 6annos) Myctb X (t) —(u, 0) 6GpoyHOBCKOE ABWXeHMe. 1o onpegenenHuto dX =
udt + odB. Onpegenvm npouecc reomeTpu4eckoro 6poyHOBCKOro ABUXEHUS Kak
Y (t) = eX(t). Ucnonbaysa nemmy To, Hanaute croxacTMyeckui npouecc Ans
Y (t).

2. (2 6anna) N3 Xanna 28.3.

PaccmoTpum [Be LeHHble Bymaru, Kaxgas M3 KOTOpPbIX 3aBUCUMT OT OAHON U TOW
>Ke PbIHOYHOW nepemeHHon. Oxnaaemble [OXOQHOCTU LEHHbIX Bymar cocTaBnsitoT
8% un 12%. BonatunbHOCTb NepBoOit LeHHon Bymaru coctasnsieTr 15%. MrHoBeH-
Has 6e3puckoBas cTaBka coctaBnseT 4%. KakoBa BOnaTuNbHOCTb BTOPOW LIEHHOM
bymarn?

3. (8 6annos) N3 Xanna 28.10.

MNepemeHHast S ABNSETCA WMHBECTUUMOHHBLIM aKTMBOM, 0becneyvBatomMM 4OX04
Mo CTaBke (, M3MEPEHHOW B BantoTe A. B peanbHOM Mupe nepemeHHas crnegyet
npoueccy dS = Sdt + Sdz. Npu HeobxogMMOCTU onpeaenss HOBble NEPEMEHHbIE,
HanguMTe Npouecc, KOTOPOMY crnefyeT S, U COOTBETCTBYIOLLYIO PbIHOYHYIO LiEHY
pucka, B:

(a) TpaQuUMOHHOM pUCK-HEMTpANbHOM MUpe Onsi BanioThbl A.

(b) TpaaWMuUMOHHOM PUCK-HEWTPaNbLHOM MUpe Ans BantoThl b.

(c) ®opBapgHOM pPUCK-HEUTPArIbHOM MMUpPE MO OTHOLWIEHUK K obnuraumm c Hy-
neBbIM KYNOHOM, HOMWHMPOBAHHOW B BamntoTe A CO CPOKOM noralleHus B
MOMEHT BpemeHn T.

(d) dopBapoHOM pUCK-HEWTPArNIbHOM MUPE MO OTHOLLEHMIO K obnuraummn c Hy-
neBbIM KYNOHOM, HOMWHMPOBaHHOM B BantoTe b co cpokoMm noralleHus B
MOMEHT BpemeHn T.

4. (10 6annog) Oee BantoTbl: D n F (D — mMecTHaa BantTa, a F - MHOCTpaHHas).
X - 3TO 0OMEHHbIN KYpC, ONpeaeneHHbin kak Konnyectso D Ha eauHnuy F (F -
aktuB, a D - geHbrn).

Torga dx = (rg — rf)X dt + 0 X dB; B pUCK-HEUTPAnNbHOM MUpe, rae AeHeXHas
eaMHuLa - 3TO CYEeT AEHEXHOro pbiHKa B BantTe D.

MycTb S - ueHa akumm B Bantote F. AKUMS He NnaTuT guBuaeHab.

Torga dS = r{Sdt+ 05 SdB, B puck-HeNTpanLHOM MUpe, rOe AeHexHas eguHMLa
- 9TO CYET IEHEXHOro pbiHKa B BanwoTe F.



285

MycTb S =SX - LueHa akumn B Bantote D. C Apyron CTOPOHbI, Mbl 3HaeM, YTO

B PUCK-HENTpanbHOM Mupe, roe JEHEXHON eduHULIEeN ABMAETCA CYET OEeHEXHOro
pbiHKa B BanmoTe D, S (kak LeHa TopryloLlerocs aktmea) AoSkHa crefosath
CTOXaCTUYeCKOMY MpOoLEeccy C NepexofoM, paBHoMy rgSdit.

Moxanyncra, BolBeAWUTE NPOLECC, KOTOPOMY CriefyeT B PUCK-HENTParibHOM MUpPE,
HOMWHWPOBaAHHOM B BantoTe D, 4TOObI 3TO NPOAEMOHCTPMPOBATb.

. (10 6annos) MycTtb X - 06MeHHbIN Kypc USD/RUB, Y - 06meHHbIM Kypc EUR/RUB
n Z - obmeHHbln Kypc EUR/USD. O6MeHHble KypcCbl OOITKHbI YOOBIETBOPATb
ycnosuio Z = Y/X. B pybneBom puck-HemTpanbHoM mMupe X 1Y crnegyloT npo-
ueccam:

d= (I’RUB — RUSD)X dT + Oxx dBl

dy = (rRUB — REU R)Y dT + Oy Y de

BbiBegute npouecc onst Z B pUCK-HEWTPanNbHOM Mupe, HOMUHUMPOBAHHOM B [OJ1-
napax CLUA.
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DomawHee 3apaHue 2. Metog MoHTte-Kapno

1. (15 6annos) Yb6bImoyHbIlU KOMMI-OMNYUOH
PaccmoTpyM Konm-onuuoH Ha gbloyepcbl Ha HeThb.
Tekywas pgara: 03/10/2018
Cpok ucteveHuns gencteus onuyunoHa: 25/10/2018
Ctpank: 90
Tekylias ueHa blovepca Ha HedpTb: 86.2
BonatunbHocTb: 26%

MpoueHTHasa ctaBka no gonnapy CLUA coctasnser 1%.

(@) Ouenute onunoH metogom MoHTe-Kapno. Tpebyemas TOYHOCTb COCTaBnsieT
0,01% (aT0 03Ha4aeT, yto SD/LleHa <0,01%, rae SD - ctaHgapTHOe OTKIO-
HeHue oueHkn Metogom MoHTe-Kapno).

I. Peanusyinte metog MoHTe-Kapno 6e3 noHwxeHus gucnepcum (VR).
ii. Peanusynte metog MoHTe-Kapno c AV.

iii. Peanusynte metog MoHTe-Kapno co ctpatudukaumen n mcnonb3ynrte
€ro TONbKO B AEHEXHbIX IKCMEPUMEHTAX.

iv. Peanusynte metog MoHTe-Kapno, ocHoBbiBasick Ha uncnax Cobons.

CKOnbKo pe3ynbTaToB HabnogeHUi BaM HY>XHO CreHepupoBaTh, YTOObI 40-
CTU4Yb TpebyeMON TOYHOCTU BO BCEX Cryvasax?

(b) YTOobbI NPOBEPMTL MOMYYMBLLYKCSA LIEHY, BbIYUCIEHHYIO NO MeTogy MoHTe-
Kapno, paccunmTtante LeHy OnumoHa C MOMOLLbI aHanuTu4yeckon opmyrbl
BS.

2. (15 6annos) Asuamckuti ornyuoH
Bbluncnute ueHy A3maTcKkoro Konm-onuuvoHa Ha OCHOBE NpeaplayLimnx AaHHbIX,
ncnonb3ys ABa MeTofa.
(a) Metog MoHTe-Kapno. Onsthb xe, Tpebyemas TouHocTb cocTtasnseT 0,01%.

i. Peanusynte metog MoHTe-Kapno 6e3 noHwxeHus gucnepcun (VR).
ii. Peanusyite metog MoHTe-Kapno c AV.
iii. Peanusynte metog MoHTe-Kapno, ocHoBbiBasicb Ha uncnax Cobons.

(b) CpaBHuTE NONY4YMBLUYIOCSA LEHY, BbIYMCIEHHYO No metody MoHTe-Kapno ¢
npUBNU3NTENbHBIM aHANUTUYECKUM PEeLLEHNEM U3 NTEKLIUN.
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MawunHHoOe oby4yeHue

3AO0AHUA ONA NMPOMEXYTOYHOU ATTECTALUMN

JK3amMmeH

Ok3ameH JoMKeH OblTb 3arpy)keH apXMBoM C NoapoOHbIM (HEe KOPOTKMM) OTYETOM U
kogoM. 3arpyaute CBOK paboTy B COOTBETCTBYWOLWMIA pasden Ha my.NES.

Ha my.NES Bbl HangeTe hann ¢ AaHHbIMK activity.zip, B KOTOPOM coaep»KaTtcs JaHHble
O MOHUTOPUHre PU3NYECKON aKTUBHOCTH.

AKTMBHOCTb (1 = nexaTb, 2 = cuaeTb, 3 = CTOATb, 4 = X0OUTb,

Y 5 = beraTb)
X0 YacToTa cepauebueHms
X1-X7 [aHHble 13 B6oka MOHUTOPUHIa, HaxO4ALWErocs Ha 3anscTbe PYKn

X8-X14 [laHHble 13 Brioka MOHUTOPWMHIa, HaxoAsLWerocs Ha rpyam

X15-X21 [laHHble 13 B6oKa MOHUTOPUHIA, HaxOAsILLErocs Ha NoabI>KKe

lNepemeHHble B Habope aaHHbIX: [aHHble n3 6roka MOHUTOpUHra: TemnepaTypa (B rpa-
pycax Llenbcust), naHHble 3D-yckopeHusa (ocm X, Y, Z, m/s2), gaHHele 3D-rmpockona
(ocu X, Y, Z, rad/s).

3agaya cocTonT B TOM, YTOObI ONpeaenuTb TUN akTUBHOCTU HA OCHOBE [4AHHbLIX MOHM-
TOpMHra.

1. 3arpysuTte ann ¢ gaHHbIMKM B NaMATb KoMnbtoTepa. CnyyaiHbiM 06pa3oM Bbl-
Bepute 60% Bcex HabntogeHun Ons ydebHon BbIGOPKM, ocTanbHble ByayT Ballen
TecToBoW BbibopKoi (ybeamTeck, YTO 06€e BbIGOPKN copep>KaT NPMMEPHO OOUHAKO-
Bble Nponopuuy Bcex BMAOB AenaTenbHoCTM). C 3TOro MOMeHTa NpeanonoxunM, YTo
obyyeHune mopenu osHavaeT ee obyyeHue Ha y4yebHoOM BbIGOPKM, a TECTUPOBAHUE
— NOCTPOEHWE NPOrHO3a Ha TeCTOBOW BbIOOPKeE.

2. Hopmanusynte nepemeHHble X0-X21 Tak, 4Tobbl MX 3HAYEHUNA NpUHagnexanu
oTpesky [0,1].

3. MNocTponTe NOAMHOMUANBHYO NOMUT-MOLENb, BbIYUCIUTE NPOrHO3MPYEMbIE BEPO-
ATHOCTW ANSA AaHHbIX TECTOBON BbIOOPKM U chopMUpPYNTE NpeAcKasaHus Ha oc-
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MawwnHHoe oby4veHune

HOBE MaKcUMarnbHOW nporH03|/|pyeM017| BEPOATHOCTH. Hangute BEPOATHOCTU OLLUUN-
6ok KJ'IaCCVIq.)I/IKaLI,VIVI. Kakas nepeMeHHaa ABndeTcad caMoW BaXKHOW Ons YMEHUA
OTNnYyaTb CTosiYee COCTOSIHME OT nexadero?

MocTponTe knaccudukatop MeToAoM Bnvkanwmx coceaen, co3gante Knaccudum-
KaLMo Ons TeCTOBOM BbIGOPKM U BbIYMCIIMTE BEPOATHOCTU OWMOOK Knaccudmka-
unn. Coenante 31O ANs HECKOMbKUX 3HadeHMn K, a 3atem Bblbepute nyywee 13
HMX, ncnonb3ya k-KpaTHyr Kpocc Banmpauuio (MO BCEM OAHHBIM, @ HE TONbKO
no y4yebHoi Bbibopke). Kakas nepemeHHas SBNSETCA caMOW BaKHOW AN YMEHUs
OTNMYaTb CTOSYEE COCTOSIHWE OT fexayvero?

. Micnonb3ynTte BCe (hakTopbl WM cO34anTe NPOCTYH0 HEMPOHHYH CETb C OOHWUM CKpb-

TbIM Crnoem (nonpobynTe HECKONbKO 3HAYEHWN AN KONMYECTBa CKPbITbIX Y3rO0B,
YTOObI MMHUMU3NPOBATL OLUMOKY NPOrHO3NPOBaHMSA), KOTopasa Morna 6bl pasnu-
YyaTb BCe NATb aKTMBHOCTEW. Hangute BeposaATHOCTM OWMOOK Kraccugukaumm.

. BelbepuTe gpyron metoq knaccudmkauum CamoCTOATENBHO M BbIMOSHUTE 3TO XKe

yrnpaxHeHue C BblbpaHHbIM METOLOM.

. Kakon n3 yetbipex MeTO4OB NPOrHO3MpoBaHMA Bbl Obl npegnounn? Noyemy?
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SAOAHUA OANA TEKYLLWEIO KOHTPOIJIA

NomawHee 3apaHue 1

Ha my.NES Bbl HaigeTe dhann wifi.txt, koTopbin cogepxuTt aaHHble no 2000 name-
peHnsiM ypoBHS curHana Wi-Fi B cemMn TOYKax [OCTyna, pacnonoXKeHHbIX B YeTbipex
KOMHaTax. lamepeHust 6binv cobpaHbl C MCNonNb3o0BaHNEM CMapTdOHOB.

I'IepemeHHble B Ha60pe OaHHbIX criegyouwme:

AP1 YpoBeHb curHana ua Todkm goctyna 1 (8 dB)
AP2 YpoBeHb curHana ua Toukm goctyna 2 (8 dB)
AP3 YpoBeHb curHana ua Todkm goctyna 3 (8 dB)
AP4 YpoBeHb curHana u3 Todkm goctyna 4 (8 dB)
AP5 YpoBeHb curHana ua Todkm goctyna 5 (8 dB)
AP6 YpoBeHb curHana ua Todkm goctyna 6 (B dB)
AP7 YpoBeHb curHana u3 Todkm goctyna 7 (8 dB)

Room KowmHaTa, B KOTOpOW ObInn caenaHbl U3aMepeHus

3apaya cocTouT B TOM, YTOObI NNOKaNM3oBaTb CMapTdOH B OHOW U3 YEeTbIpeX KOMHAT.

Bocnonb3yntecb 3TMM HabopoM [aHHbIX AS1S BbINONHEHUS NPEAnoXKEeHHOro yrnpaxHe-
HusA. B pabote gormkeH ObiTb OTYHET, @ TakkKe WCXOAHbIA KOO C KOMMEHTapusmu, C
MOMOLLbI KOTOPOro NosyyeHbl pesynbTaTthl. Micnonb3ynte nobon S3blk NporpammMmpo-
BaHUS, KOTOPbIN Bbl NpeanoynTaeTe, B KOTOPOM MOXHO 3arpy3uTb AaHHbIE, BbIMOSTHUTb
BCe HeobxoaMMble BbIYMCIIEHUS M MOCTPOUTL BCe Heobxoaumble Tabnuubl/rpaduku. OT-
yeT JormkeH 6bITb B hopmate PDF (OH MOXET Take cogepaTb OTCKaHWPOBaHHbIE
3aMeTKW, caenaHHble OT pykn). 3arpysuTe Bawy paboty Ha my.NES B Buge apxusa C
OTYETOM W KOLOM.

1. 3arpysuTe ann ¢ AaHHbIMK B NaMATb KoMnbloTepa. CrnyyaiiHelM 06pasom Bbibe-
pute 1500 HabnogeHun ansa y4ebHon BbIBOPKK, OCTanbHble OyayT Balwen TeCTo-
BOW Bblbopkon (ybeautech, YTO 0b6e BbIOOPKM copep>KaT MPUMEPHO OAMHAKOBbIE
NponNoOpLUMM OaHHbIX MO BCEM 4YeTbipeM KOMHaTam). C 9TOro momeHTa npegno-
NOXWUM, 4YTO 0byyeHMe MoOAenu o3HavaeT ee obyyeHne Ha yvyebHon BbIOOpke, a
TECTMpOBaHMe — NOCTPOEHME NPOrHO3a Ha TECTOBOW BbIGOPKeE.

2. Hopmanusyinte nepemeHHble AP1-AP7 Tak, 4ToObl MX 3HAa4YEHUS NpuHaanexanu
oTtpesky [0,1].
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. OByunTe NONMHOMMANbHYK NOMMT-MOAENb, BLIYMCIIUTE NPOrHO3MpYyeEMble BEPOST-

HOCTM ONS AaHHbIX TECTOBOW BbIGOPKM M cchopMUpynTe npeackasaHns Ha OCHOBE
MaKkCMMaribHOM MPOrHo3MpyemMon BEPOSTHOCTU. HamauTe BeposaTHOCTM OLIMBOK
Knaccudukaumm.

. Mlcnonb3ynte nUHenHbIN AUCKPUMUHAHTHBIA aHanua gnga Knaccugukaumm Ha-

GntogeHunii B TeCTOBOM BbibOpKe. Hangnte BepossTHOCTH OLWMBOK Knaccudukaumu.

. Micnonb3ynte kBagpaTUYHbIM OUCKPUMUHAHTHBIN aHanus3 gns Knaccudukaumm

HabnogeHu B TeCTOBOM BbibopKe. Hanante BeposTHOCTM owmnbok kKnaccudumka-
unn. CpaBHUTE NONyYeHHblE pe3ynbTaThl C pesynbTaTamu NpeablayLiero nyHKTa.

. MNocTpowiTe knaccucumkatop MetTogom bnvxkanwmx cocefeir, cosganTe knaccudu-

KaLMlo Ons TeCTOBOM BbIGOPKM U BbIYMCIMTE BEPOATHOCTU OWMOOK Knaccudmka-
unn. Coenante 310 ANs1 HECKOMbKUX 3HadeHnn K, a 3atem Bbibepute nyduee 13
HMX, UCNONb3ys NEPEKPECTHYI0 MPOBEPKY C UCKIOYEHNEM (MO BCEM AAHHbLIM, a
HE TONbKO No y4ebHON BbIbOpKe). Kakon 13 YeTbipex MeTogoB NPOrHO3MPOBaHUSA
Bbl Obl npegnounu? MNMovemy?

. C uenbio NpounnocTpuMpoBaTh MOMyYeHHbIe pe3ynbTaTbl BbIYUCIUTE NEPBble ABE

OCHOBHbIE KOMMOHEHTbI AS1s1 BCEX 00BSACHAOLWMX NEepeEMEHHbIX, NepecunTanTe BCe
npeablgylime knaccuukaTopbl TONBKO HA OCHOBE 3TUX OBYX NEpPEMEHHbIX U Mo-
CTponTe rpaduk € rpaHvLamMu YeTblpex NpeAckasaHHbiX rpynn Afs Kaxgoro
Knaccudukatopa. B aToM ynpaXHeHumn ncnonb3ynTe Te e K 1 LWMPUHY OKHa,
YTO W paHblUe, He NepeenbiBanTe YacTb C KpOCC-Banugaumen.

CoBeTbl A4nsa Tex, KTo ByaeT BbINONHATL 3afaHue ¢ nomolbio Python:

PaspeneHue BbIGOpPKU:

sklearn.model_selection.train_test_split() moxeT B 3TOM NOMOYb
(http://scikit-learn.org/stable/modules/generated/
sklearn.model_selection.train_test_split.html).

MonuHoMmnanbHasa noruT-moAaernb:

sklearn.linear_model.LogisticRegression() MoOXeT NOMOYb C 0By4EHNEM Pa3fNNYHbIX FTOMUT-
perpeccuin. B yacTHOCTU, HYXXHO yKkasaTb multi_class="multinomial’. 3pecb MOXHO
HaWUTW Npumep ¢ rpadomkamu:
http://scikit-learn.org/stable/auto_examples/linear_model/
plot_logistic_multinomial.html

ﬂMCKpVI MMUHaAHTHbIA aHanus:

sklearn.discriminant_analysis.LinearDiscriminantAnalysis(),
sklearn.discriminant_analysis.QuadraticDiscriminantAnalysis().

BarnaHuTe Ha npumep:
http://scikit-learn.org/stable/auto _examples/classification/plot_lda_gda.html


http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
http://scikit-learn.org/stable/auto_examples/linear_model/plot_logistic_multinomial.html
http://scikit-learn.org/stable/auto_examples/linear_model/plot_logistic_multinomial.html
http://scikit-learn.org/stable/auto_examples/classification/plot_lda_qda.html
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MeTtoa K-onuxamwimx cocepnem:

sklearn.neighbors.KNeighborsClassifier() npon3soguT knaccudukaumo. HauHute http:
//scikit-learn.org/stable/modules/neighbors.html, 4Tobbl NOCMOTPETb, KakK 3TO
aenaetcs.

Kpocc-Bannagauums:

Bbl MmoxeTe ncnonb3oBaTtb sklearn.model_selection.cross_val_score() 4ToOblI nocyu-
TaTb Kpocc-Banuaaunto. Matepuansi:
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.
cross_val_score.html.

BarnsHute Ha cv argument, a Takke Ha utepatop sklearn.model_selection.LeaveOneOut.
Mpumepsi:

http://scikit-learn.org/stable/auto_examples/model
_selection/plot_underfitting_overfitting.html,
http://scikit-learn.org/stable/auto_examples/model_selection/plot_nested__
cross_validation_iris.html

MpyMep TOro, Kak Bbl MOXETE NMOCTPOUTb rpadonk NPOrHO3MpyeMbIX obnacTen:
http://scikit-learn.org/stable/auto_examples/classification/
plot_classifier_comparison.html


http://scikit-learn.org/stable/modules/neighbors.html
http://scikit-learn.org/stable/modules/neighbors.html
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.cross_val_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.cross_val_score.html
http://scikit-learn.org/stable/modules/generated/sklearn.model_selection.cross_val_score.html
http://scikit-learn.org/stable/auto_examples/model_selection/plot_underfitting_overfitting.html
http://scikit-learn.org/stable/auto_examples/model_selection/plot_underfitting_overfitting.html
http://scikit-learn.org/stable/auto_examples/model_selection/plot_nested_cross_validation_iris.html
http://scikit-learn.org/stable/auto_examples/model_selection/plot_nested_cross_validation_iris.html
http://scikit-learn.org/stable/auto_examples/classification/plot_classifier_comparison.html
http://scikit-learn.org/stable/auto_examples/classification/plot_classifier_comparison.html
http://scikit-learn.org/stable/auto_examples/classification/plot_classifier_comparison.html

292

MawwnHHoe oby4eHune

[JomaliHee 3apaHue 2

Ha my.NES Bbl HangeTe hann ccdefaults.txt, koTopbii cogepxuTt gaHHble no 30000
nonb3oBaTensM KpeauUTHbIX KapT 13 TavBaHs, BKMOYaloLme NUYHy nHdopmMaumio u
cyeTa/nnartexu no KpeauTHbIM kapTam 3a 6 mecaues 2005 roga. NepemeHHble B Habope

[aHHbIX criegyowme:

LIMIT_BAL

SEX

EDUCATION

MARRIAGE

AGE

PAY_0—PAY_6

BILL_AMT1-BILL_AMT6

PAY _AMT1-PAY_AMTG6

DEFAULT

Cymma kpeguTta (B gonnapax CLUA): BknovaeT kak MHOMBUAYaNbHbINA
noTpebuTenbckMn KpegmuT, Tak U ero/4nNeHoB cemMbi (AOMNOSNTHUTENBHbIN)
KpeauT

Mon
1= My>X4unHa,
2 = XeHLumHa)

O6pasoBaHue

1 = marucTpatypal/acnupaHTypa,
2 = yHuBepcHUTeT,

3 = cpefHsas wkona, 4 = gpyroe)

CewmeliHoe NONoXeHue:

1 = >keHaT/3amyxem,

2 = He XeHaT/He 3aMyxemM,
3 = apyroe)

BospacT (B rogax)

WcTopus npowneix nnaTtexen (c anpens no cenTabpe 2005 roga):
PAY_0 = crartyc norawenus B ceHTsbpe 2005 roaa;
PAY_1 = craryc noraweHus B asrycte 2005 roga; ...;
PAY_6 = crtatyc norawexua B anpene 2005 roga.
LLikana vn3mepeHus cTaTyca noralleHus:

-2, -1 = paHee noraweHue;

0 = noralueHne NpPonsBoOANTCH BOBPEMS;

1 = 3agepxKa rnoraweHuns Ha oguH Mecsu;

2 = 3afepxKa noraweHuns Ha Asa Mecaua; ...;

8 = 3apepxka noralleHus Ha BOCEMb MECSILIEB;

9 = 3ajepKKa noraweHuns Ha AeBsTb MecaueB U bonblue

Cymma Bbinucky no cyeTy B gonnapax CLUA).

BILL_AMT1 = cymma BbINUCKM MO cYeTy B ceHTsabpe 2005 roaa;
BILL_AMT2 = cymma BbINUCKKU NO c4eTy B asrycte 2005 roaa; ...;
BILL_AMTG6 = cymma BbINUCKKU NO cYeTy B anpene 2005 roga

Cymma npegpigywero nnatexa (8 gonnapax CLUA).
PAY_AMTL1 = cymma, BbinnavyeHHas B ceHTsbpe 2005 roga;
PAY_AMT2 = cymma, BbinnaveHHas B asrycte 2005 roga; ...;

HewncnonHeHHbIN NnaTex B cnegyowem Mmecaue (da = 1, Het = 0)

OcHoBHas Lenb 3TOro ynpaxHeHus —npeackasatb nepemeHHyo DEFAULT, ncnonbays
Krnaccudukaumnio Ha OCHOBE MeTofa MOCTPOEHNUA OepeBLEB.
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Bocnonb3yntecb 3TMM HabopoM AaHHbIX A58 BbINOMHEHUS NPEAnOXKEeHHOro yrnpaxHe-
HUS. B paboTe gormkeH ObiTb OTYET, @ TaKXKe UCXOAHbIN KoL, C KOMMEHTapuamu, ¢ no-
MOLLbIO KOTOPOrO MOMyYeHbl pesynbTaThl. Micnonb3ynte nbon SA3blKk NporpammupoBa-
HWS, B KOTOPbIA MOXHO 3arpy3nTb JaHHble, BbINOMHUTL BCE HEOBXOAMMbIE BbIYUCIEHWS
N nocTpoutb BCe Heobxoaumble Tabnuubl/rpadukn. OTYET JOMKEH ObiTb B hopmate
PDF (OH MOXeT Take cofep>kaTb OTCKAHWPOBaHHbIE 3aMETKMW, CAENAHHbIE OT PYKN).
3arpyaute Bawy paboty Ha my.NES B Buae apxmBa C OTHETOM U KOO OM.

1. 3arpysuTe hann ¢ AaHHbBIMX B NaMATb KoMnbloTepa. CrnyyanHelm 06pa3om Bbl-
6epute 20000 HabntogeHwn anst y4ebHow BbIOOPKKM, a ocTarnbHble — ANl TECTOBOW
BbIGOPKKM, HO yBeanTech, 4TO 06e BbIOOPKM codep>kaT NPMMEPHO OANHAKOBbLIE NPO-
NOPLUMKN AaHHbIX NO HEUCNOMHEeHHbIM nnaTtexam. C 3Toro MoMeHTa NPeanosioXuM,
4yTO 0ByyeHne mogenu osHavaeT ee obyyeHwe Ha y4ebHow BblbopKe, a TeCTUPOBA-
HWe - NOCTPOEHNE NPOrHO3a Ha TECTOBOWN BbIOOPKE.

2. Ncnonb3ynte nepsble nATb paktopos (PAY _0,BILL_AMTI1,PAY AMTI1)
M NOCTpoOiiTe [AepeBo, KOTopoe ByaeT pa3genatb BnadenbueB KPeauTHbIX KapT
Ha HadeXHble U PUCKOBaHHbIE TPYMMbl, HA KOPOTKUX MCTOPUYECKUX AAHHbIX.
Hangnte BeposaTHocT owmbok | 1 Il TMna, ncnonb3ys TecToByl BbIOGOPKY Kak
ANS NOSHOTO AepeBa, Tak U ANs AepeBa C OTCeYeHHbIMKU BeTBAMKU. Kakoe aepeBo
pabotaeT ny4we? lNoackaska: ecnu Bbl ucnonb3yete Python ans toro, 4To6bI
nocTpouTb KnaccudukaTop, B3rmgaHuTe Ha http://scikit-learn.org/stable/
modules/tree.html| gna Toro, 4ToObI NOHATHL, KAK Mcnonb3oBaTh Sklearn.tree.
DecisionTreeClassifier(), 4Tobbl nocTpouTL AEPEBO.

3. lMoBTOpUTE nNpenbloyLWniA NYHKT, UCNOMb3YyS paclUMpeHHbIe UCTOpUYECcKMe AaH-
Hble (PAY _1,BILL_AMT2 PAY _AMT2). YBENM4MBaET N1 3TO TOYHOCTb
npeackasaHna?

4. Bbibepute 1000 nceBoocnyyaHbIx 4ucen M3 y4ebHom BeIGOPKM M NOCTpOWTE Aepe-
BO Knaccudukaumy mn3 npeablaywero nyHKTa Ans Bcex nceBaocyyaHbIX Yucern.
Ncnonb3ynte metoa pasmHoXeHus Bbl6Opok (bagging ) Ansa arpermpoBaHus pe-
3ynbTaToB Knaccudukauuu. Belumenute BeposiTHocTu ownbok | m Il Tuna, cpas-
HUTE C npeablaywmmn pesynbtatamu. Noackaska: ons mMetoda pasmMHOXKEHUS Bbl-
6opok Bbl MOXKeTe ucnonb3oBaTb Sklearn.ensemble.BaggingClassifier().


http://scikit-learn.org/stable/modules/tree.html
http://scikit-learn.org/stable/modules/tree.html
http://scikit-learn.org/stable/modules/tree.html
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MawuvHHOe oby4yeHue: rnyooknimn ypoBeHb

3AO0AHUA ONA NPOMEXYTOYHOMU ATTECTALMUU

JK3amMmeH

O6wun Bec pabotbl: 100 6annos.

1. (5 6annos) Kakass MakpO3KOHOMMYeCKast MOAESb PErynNMpoBaHns 3KOHOMMKU HE
yaensna AOSmKHOro BHUMAHUS CTOMMOCTHOMY aHanu3ay?

(a) Knaccuueckas
(b) KenHcunaHckas
(c) MoHeTapucTckas

(d) NHcTtuTyumoHanbHas

2. (5 6annos) Kakon meton muccrnegoBaHus CTOMMOCTU UCNOMb3yeT AUCKPETHble MO-
nenn?
(@) OueHka
(b) MoHuTOpUHr
(c) YnpaeneHue
3. (5 6annog) Yto ABNSETCA MCTOYHUKOM BHYTPEHHEN MHOPMALMM O KOMNaHUK B
COBPEMEHHbIX CUCTEMAX MOHUTOPUHIA W ynpaBneHuss ee CTOMMOCTbLHO?
(a) ®dvHaHcoBas OTYETHOCTb
(b) MNporHo3bl aHaNUTUKOB
(c) Coobwenna 8 CMU
(d) ERP-cuctema koMmnaHum

4. (5 6annog) Ykaxnte nNULIHWIK 3Tan NOCTPOEHUS CTaTUCTUYECKON MOAENM:

(a) Cbop 1 BepuukaLmsa MCXOAHbIX AAHHbIX

(b) Beibop dakTopoB

(c) MoctpoeHne moaenu

(d) TMony4yeHne oueHOK

(e) CornacoBaHue NONy4YeHHbIX Pe3ynbTaToB C 3aMHTEPECOBAHHLIMK NULL @MU
(f) MpoBepka CTaTUCTUYECKON 3HAYMMOCTU MOogEenun
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. (5 6annos) Kakast npobnema aktyanbHa npu cbope Ha 3apybexHbIX pbiHKaX AaH-
HbIX, Bblp@XXEHHbIX HapacTaloWwmm NTOrom?

(a) MNpobnema AONONHMUTENBHBIX 3MUCCUIA U KOHCONMAALMIA aKL WA

(b) Mpobnema pasHbix CTaBOK HAaNoroobnoXeHus

(c) Mpobnema pasHbIX KypCOB BantoT

(d) Mpobnema pasHbix 4aT OKOHYaHUS PUHAHCOBOrO roga

(e) lMpobnema BenunuMHbl NpPoAaBaeMbIX NakeToB
. (10 6annos) Kakon metop BepuukaLmm UCXOAHbIX AAHHBIX HE NPUMEHsieTca AN
BepUUKaLMN AaHHbIX O CTOMMOCTU aKTUBOB:

(a) cemaHTUYeckne aHanm3aTopbl

(b) maTpuubl rPAHUYHBIX 3HAYEHUI

(C) KoHBepTOpbI OTpaCcNeBbIX KNaccunKaTopos

(d) Habopbl pelatowmx npaBus

(e) npoBepka AaHHbIX C MCMONb30BAHNEM KOMS-LEHTPa

(f) TectoBble 1 BanuaaumnoHHble BbIBOPKK
. (5 6annos) Kakne tpeboBaHus K hakTopam NpeabsaBnsoT Knaccuyeckne cratu-
CTUYECKME MOAENN:

(a) 3HaymMmocCTb

(b) HesaBucMMOCTb

(C) BHATHasA s3KOHOMMYECKas MHTepnpeTauus

(d) Bce BbllenepeuncneHHoe

(e) Huyero 13 BbiLenepeynCcrneHHoro
. (5 6annos) Kakasi npobnema peluaetcs nyTem norapmgpMmMyeckoro LKanmpoBa-
HUS UCXOOHBIX AAHHbIX?

(a) MynbTUKONIMHEapHOCTH

(b) pobactHocTm

(C) reTepeckedaCTUYHOCTH

(d) romockegacTUyHOCTM
. (5 6annos) Kakoro 3HayeHus R2 >kenatenbHo [o6uBaTbCA B MOZENAX OLEHKU
CTOUMOCTN?

(@ =04

(b) >0,5

(c) >0,7
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(d) >0,8

10. (10 6asnnos) YTO He OTHOCUTCHA K HedocTaTKaM KIacCUYeckux Mogenen ANCKOH-
TUPOBaHUSA:

(2) ComHuTenbHble pacyeTbl Byaywmnx AMBMAEHOOB, YNCTOM NPUOLINM KU OEHEeX-
HbIX NOTOKOB

(b) OrpaHnyeHusa No 3HavyeHuo cTaBku (>g B MOAENSX MOCTOSIHHOrO pocCTa)

(c) Bbicokasi YyBCTBUTENBHOCTb K M3MEHEHWNIO CTaBKWN ANCKOHTMPOBAHNSA

(d) BblumncnutenbHas CROXHOCTb Mogenen

(e) HeBO3MOXHOCTb OLleHMBATb YObITOYHbIE KOMMAHWUMU
11. (5 6annos) CornacHo Teopeme Munnepa-MogunbsiHA CTOUMMOCTb KOMMAHWUMN:

(a) 3aBMCMT OT (hMHAHCOBOrO fieBepuaKa
(b) He 3aBUCUT OT PMHAHCOBOro nesepuaxa
(C) 3aBUCUT CTPYKTYpbI KanuTana

12. (5 6annog) Yto urpaet ponb TepMUHANbHOW CTOMMOCTM B mogenn EBO?

(a) Ceepx-goxoabl
(b) Cymma koadhmumeHTOB oMera 1 ramma
(C) YncTble akTMBbI TEKYLLErO nepuoaa

(d) MporHosunpyemasi npubbinb Gyayuiero nepuoga

13. (10 6annos) Ykaxxute HeBEpPHOE BbICKA3biBaHME O MOAENSAX OCTAaTOYHOrO A40XoAa:
*

(a) ABNSATCA YaCTHbIM cnyvyaem n paclumpeHmem mogenen OWNCKOHTUPOBAHHOIO
OEeHEeXHOro noToka

(b) Bcerga ncnonb3yloT aBTOPErpecCUMOoHHbIE MOAeNN Ansi MPOrHO3MpoBaHus ae-
HEXHbIX MOTOKOB

(c) MNosBonsatOT pa3buTb CTOMMOCTL KOMMAHUM Ha CTAOWMbHBIN KOMMOHEHT U
Kputepuin acpdektuBHocT OueHuBaloT 3PPEKTUBHOCTb YNPaBeHNs KOM-
naHuen

14. (5 6annos) Mo ntoram gmHaHcoBoro roga komnanus nonydmna ROE meHbLue,
4YyeMm cpegHeoTpacneBon nokasaTtens. byoeT nn ee CTOMMOCTb  C TOYKU 3peHUs
MOZenewn 0CTaTOMHOro Aoxoaa:

(a) Bblwe pbIHOYHOM CTOMMOCTWN YNCTbIX aKTUBOB
(b) Hwke pbIHOYHOM CTOMMOCTM YUCTbIX aKTUBOB
(c) PaBHa 4MCTbIM aKTMBaM

(d) 3Tn nokasatenu He B3anMOCBS3aHb!
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15. (5 6annos) ONs oLEHKN Yero He NPUMEHSIIOT TEOPUIO LieHO0Bpa3oBaHNs pearnbHbIX
ONUWOHOB
(a) 3emenbHbIX y4aCTKOB Mo 3aCTPOVIKY
(b) Ctaptanos
(c) MpobneMHbix NpeanpuATAin
(d) BbicokogoxodHbIX akuui N3BECTHbLIX KOMMNaHUI
(e) MecTopoxaeHuit NoNesHbIX NCKoNaeMbIX
16. (5 6annog) YTO He OTHOCUTCHA K COBPEMEHHLIM MUCCeaoBaHNAM B obnactu Lmd-
POBON 3KOHOMMWKM:
(a) OkoHOMMYECKME IKCNEPUMEHTDI
(b) BeposiTHOCTHOE NMPOrHO3MPOBaHME
(c) MNoseneHyeckass aKOHOMMKA

17. (5 6annos) Kak He ncnonb3yoT BbIOOPKM M3 reHeparnibHOM COBOKYMHOCTM aHanu-
TUKN BONbLIMX AaHHbIX:

(a) Kak meTog hopmMMpOBaHUS KOMMSIEKCHOTO CYXXAEHWUS O reHepasnibHON COBO-
KyNHOCTU CNy4YanHoOW BENNYUHbI
(b) Kak meTtog TecTnpoBaHMs NOMyYEHHbIX MOAenei

(c) Kak meTtoa BepuduKkaumm MCXOOHbIX AAHHbIX
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SAOAHUA ONA TEKYWWEIO KOHTPOIIA

NomawHee 3apaHue 1

TpebyeTca No gaHHbIM (OMHAHCOBOWM OTYETHOCTM 3a 2016 roa onpeaenutb, 06aHKpoOTU-
nacb nv KomnaHug unu Het B 2017 rogy.

Lenb

Heobxoammo onpenenuTb, ob6aHKpoTuUnacb nnM komnauus unu Het B 2017 rogy. Ons
kaxxgoro ID_FIRM B TecToBOW BbIGOpKE HEOBXOAUMO NOMYYUTb 3HAYEHUE ONs1 NepeMeH-
Hon BANKR: O (He 6aHKkpoT) unu 1 (6aHKpoT).

Mempuka

B kayecTBe METPUKM UCMONb3YeTCsl B3BELLEHHAs TOYHOCTb. lMockonbKy Aons 6aHKpo-
TOB B BbIOOpKE 3HAYUTENBHO MEHbLLE 0NN He 06aHKPOTUBLLMXCA KOMMaHWiA, TO 0ObIY-
Hasi TOYHOCTb, BbIYMCISiEMast KaK OTHOLLEHWE OOLLEro Yncna BepHbIX NpeackasaHwii K
obLiemy Yncny komnaHui, 3aecb He nogxoauT. B gaHHOM cnyyae Gonee ymecTHa B3Be-
LIeHHas TOYHOCTb, KOTOpas yYnTbIBAET A0NM KIaccoB.

®opmam ¢palina ¢ peweHuem

dann c pelweHnem B hopmate CSV LOIMKEH codep>KaTb B TOMHOCTM ABa cTonbua. B nep-
BOW CTPOKe AOSMKHbI ObITb yKasdaHbl Ha3BaHusa ctonbuos: ID_FIRM n BANKR. B nocne-
ayrowmx 323600 cTpokax ykasblBaOTCA MOEHTUUKATOPbl KOMMAAHUA U pacCYUTaHHbIE
3Ha4yeHus, oTBevaroLme 3a 6aHKPOTCTBO.

Takum obpasom, ain ¢ pelueHnemM UMeeT cneayrwmn dopmar:
ID_FIRM,BANKR

755065,0

755066,0

755067,1

755068,0

nT.A4.
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domallHee 3apaHue 2

OcHoBon Ans 3agayv BbICTynuUN Habop OaHHbIX, cogepKalimin MHdopmauuio o6 mnc-
TOPUK 3aKynoYHOW AeaTenbHOCTM ans 6onbHuy ¢ 2012 roga (npubnuantensHo 16 MiH
HabnogeHun). na kaxaon 6onbHULbl BbIO NONyYeHO pacnpedeneHne no gHAM Ymucrna
OTKPbITbIX NOTOB Ha MOCTaBKY MNPOAYKLUWUU, a 3aTEM BbIMUCIEHbI OCHOBHbIE XapaKTepu-
CTUKM 3TOro pacnpegeneHus. TpebyeTca no xapakTepucTukam pacnpegeneHms nctopmm
3aKyrnoYHOM AEATENLHOCTY ONpeaennTb HanMyme nofo3putesibHoM akTUBHOCTW.

Lenb

Heobxogumo BbIABUTE HanuumMe nogo3puTenbHOW akTUBHOCTU B 3aKyNOYHOW feaTesb-
HocTu. [1ns kaxgoro id B TeCcToBOW BblIOOpKe HEOOXOAUMMO MOSYYMTb 3HaYeHWe ONs
nepemeHHon y: O (Nogo3puTenbHON aKTUBHOCTU HE BbISIBNIEHO) MNK 1 (€CTb NpU3HaKK
NOAO3PUTENBHON aKTUBHOCTN).

Mempuka

B kauectBe meTpukun ucnonbdyetcas AUC (area under curve) - nnowagb nog ROC-
Kpuson. dopmat panna c peweHmem dann c peleHnem B hopmaTte CSV JOSMKEH CO-
aepxatb B TOYHOCTU ABa ctonbua. B nepBon cTpoke A0SMKHbI ObITh yKasaHbl Ha3Ba-
H1a ctonbuos: id ny. B nocneayowumx 2546 cTpokax ykasblBalTCA MAEHTUdUKATOPbI
6onbHMY 1 donar HanM4yMs NPU3HaKOB NOA03PUTENBHON OEATENbHOCTH.

Takum obpasom, haiin ¢ pelueHnemM UMeeT creayowmin dopmar:
id,y

5093,0

5094,0

5095,1

5096,0

nT.A4.
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JdomawHee 3apaaHue 3

TpebyeTca No npeacTaBneHHbIM OO BACHAWMM NEPEMEHHBIM NOMNYYNUTb OLLEHKY CTOM-
MOCTU XUrown HegsmxmmocTtn B Mockse.

Llenb

HeobxoamMmo nonyynTb OLEHKY CTOMMOCTM XKUMOW Heamxkmnmoctn B Mockse. [Jna Kax-
poro Id B TectoBOn BbIOOPKE HEOOXOAMMO MOMYYUTb 3HAYEHNE ANSA nepeMeHHon Price.

Mempuka

B KayecTBe MeTpUKM UCMONb3yeTCs cpegHekBagpaTuyHas owwmnbka mexay norapud-
MOM MpeacKa3aHHOM OLEHKM M NnorapudMoM OelCTBUTENbHOW OLeHKU. Mcnonb3oBaHne
norapndmoB no3BonsieT cbanaHcMpoBaTb OLLIMOKN NpU onpeaeneHnun CTOMMOCTU AeLle-
BOIO M JOPOroro Xunbsi.

®opmam ¢palina ¢ peweHuem

danin c peweHnem B hopmate CSV OOSMKEH coaepxaTb B TOYHOCTWU ABa ctonbua. B
NepBoOV CTPOKe AOMMKHbI BbITb yKa3aHbl Ha3BaHua ctonbuos: Id n Price. B nocnegyto-
Wwnx 10127 cTpokax yKasblBaloTCs MOEHTUMKATOPbl KBAPTUP U pacCYUTaHHbIE OLEHKM
cToumocTn. Taknum obpasom, ain C pelueHnemM UMeeT cneayrowmn dpopmar:
Id,Price

40509,12368167

40510,3865640

40511,10820914

40512,8961175

nT.Aa.
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MexayHapogHas ToproBasi NONIMTUKA

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUN

dKk3ameH

1. Poccust obnaraet Hanoramu aKkCrnopT psiaa CbipbeBbIX TOBAPOB, B TOM YKCe HEDTK
n rasa. lNokaxuTe, Kakoe BMUSHWE UMEIOT 3TN Hanorn Ha 6narococTosHue KO-
HOMWKW. PaccmoTpute Chipyto HeTb U BBEAEHME IKCMOPTHOrO Harnora no cpas-
HEHWIo COo cnyyaem ceobogHon Toproenu. MNMpegnonoxute, yto Poccus — manas
OTKPbITas 9KOHOMMUKA U He OKa3blBaeT BMUSHWE Ha MUPOBYIO LIEHY HE(PTW.

(a) MokaxwnTte obuiee n3MeHeHNe BNAaroCOCTOSAHNSA 3KOHOMUKM B pamKkax YyacTuy-
HOro PaBHOBECUSI N U3MEHEHWNE €ro KOMMOHEHT.

(b) HapucyinTe cooTBETCTBYOLWYIO Anarpammy Ans unnctpauumn addekta B
pamkax obLero paBHOBECUSI U NMOKAXKMNTE U3MEHEHNE BraroCoCTosHMUS.

(c) MpeanonoxuTte Tenepb, YTo Poccusa — Bonbluas 9KOHOMMUKA Ha PbIHKE CbIpOW
HepbTn. Kak usmeHaTca pesynbTaTbl aHanusa B (a) u (b) B aToMm criyvae?

2. NocypapctBeHHass xummdeckast komnanusa (MXK) ctpaHbl 9gom siBnsieTca Mo-
HONONMMCTOM. Hukakas apyras KOMAaHus He Npou3BOAMT yoobpeHus B CTpaHe.
OkoHomucTbl TXK oueHunu pyHKuuio cnpoca B cTpaHe B Buge F = 3000 — 100p,
roe p — ueHa ToHHbl yaobpenuit. (Mpu ueHe $20 3a TOHHY cnpoc hepMepoB CoCTaB-
ndaet 1000 ToHH). Momumo MXK yoobpeHuna B CTpaHy NOCTaBnsT MMMNOPTEPHI,
KOTOpble MOKynartT aHanormyHoe ygobpeHne Ha MMpOBOM pbiHKe No LeHe $10 3a
TOHHyY. B ycnosusix csobogHon Toproenn XK npogaet 1000 TOHH.

MNpaBMTENBCTBO PeLIno YCTAaHOBUTL KBOTY Ha UMMOPT yaobpeHus B pa3Mepe
1000 TOHH. M3HayanbHO NpaBa Ha NOCTaBKM B npegenax KBoTbl Obin pa3MeLleHbl
cpeaun Gonbworo ymcna nogein. Ho co Bpemenem NXK cmorna nepekynuTb Bce
npaBa Ha MMMNOPT.

(a) Kak BBeaeHve KBOTbI NOBNMANO Ha notpebneHve ynobpeHns B CTpaHe u ero
ueHy?

(b) W3meHunucb nu notpebneHve n ueHa Ha yoobpenus nocne Toro, kak XK
npuobpen Bce nNpaBa Ha BBO3 yAoOpeHWn B npegenax KBOTbI?

3. PaccmoTpm Mogenb mManon OTKPbITOM 3KOHOMMKM C N OTpachsiMu, B KOTOPbIX
cnpoc 3agaH kak D; = ap — bppi, a npeanoxenwe ToBapos Z; = hgp;, rae ap,
bp, bs — mapameTpbl, a p; — uUeHa. YacTb npoussoguTenein B otpacnsax i € A
opraHu3oBaHbl B nob6uctckme rpynnbl (J17) v TOopryoTcs ¢ npaBUTensCcTBOM 3a
yCTaHOBMEHWe UMMOPTHLIX Tapudos, npeanaras emy pyHkuum nnatexen Ci(p) :
R" - R.
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MNMonesHocTb kaxgon JIIT nNMHENHO 3aBMCUT OT NpPUBLINK B CBOEN OTpacin U pas-
Mepa nrarexa npaBUTENbLCTBY:

Vi(p) = mi(pi) — Ci(p).

MNpaBnTenbLCTBO NonyyaeT npeanoXkeHus oyHKuum nnatexen ot scex JIIT 1 Bbl-
BrpaeT BEKTOP LEH P MAKCUMMU3MPYIOLWNIA NONE3HOCTD:

>
W(p) =1+ mi(pi)+ N[s(p) —r(p)],

i=1

roe | — cymmapHble TpygoBele goxoabl, N — KONMMYECTBO areHToB B 9KOHOMMUKE,
s(p) u r(p) — NOTpedbUTENbLCKUIN N3NULLIEK N AOXOA OT TapndoB Ha ogHoro paboT-
HMKa B 9KOHOMWKE COOTBETCTBEHHO.

(a) Kakon BuMA AOMKHBI MMETb ONTUMarbHble PyHKUMM nnatexen? Onuwunte
paBHoBecue Hawla Ha aykumoHe 3asBok ot J1I.

(b) Hanaute ontumanbHble Tapudbl, BolbMpaemble NpaBUTENLCTBOM — GOYHK-
LMIO OT MMPOBLIX LIEH M MapameTpoB Crpoca U NpeasiokKeHus.
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SAOAHUA ONA TEKYWWEIO KOHTPOIIA

HNomalwlHee 3apaHue 1

1. OTeyecTBEHHAs M MHOCTPaHHas (PUPMbl NOCTaBMAAT Pa3HOBUAHOCTb OOHOIO U
TOrO >Ke TOBapa Ha PbIHOK TpeTben cTpaHbl. Cnpoc notpebuTenen Ha OTe4ecTBeH-
HYI U MHOCTPaHHyto pasHougHocTu D(p, p*) u D(p*, p) cootBeTcTBEHHO. Cnpoc
Ha ToBap KaXgon mpmMbl yObiBaeT No COGCTBEHHON LEHE M pacTeT MO LeHe KOH-
KypeHTa. lpegenbHole n3gepXknm MpM MOCTOSHHbI U paBHbI C. PUPMbI OAHO-
BPEMEHHO HasHayalT UeHbl. [Mpnbbinb Kaxgon upMbl BOrHyTa MO COBCTBEHHOM
LeHe, N (PYHKUUM peaKkuuu TakoBbl, YTO paBHOBecKe ycTtonymBo. [1o Toro, Kak
bmpMbl yCTaHaBNMBAKOT LieHbl, NPaBUTENLCTBO MPUHUMAET pelleHne 06 aKcnopT-
HOW cybcuaun/Tapude ¢ uenblo Makcummusaumm 6narocoCTosiHUM CTpaHbl, KOTO-
pasi paBHa NpuobbLINK 0TEe4YeCTBEHHOM (PUPMbI 1 HANOroBbLIM MOCTYMNSIEHUSM.

(a) Mokaxnte, YTO ecnu BLINOMHEHO YCNOBME Ha Npou3BoAHble DD, < DDyy,
TO HeBOMbLIOW IKCNOPTHLIN Hanor ysenuunBaeT 6narococTosiHue CTpaHbl.
[pOMHTEpPnpeTUpynTE YyKasaHHOE YCNnoBue B TEPMMHAX HaKMNOHa OYHKLUMMU
cnpoca.

(b) Hanagute nameHeHme GNarococtosHUs CTpaHbl NpU BBEAEHUM HEBONbLUOro
Hanora. Mpu Kaknux ycrnoBusiXx OHO pacTeT?

(c) Mpeanonoxum, 4YTO Kaxkgas umpma HeceT (OUKCUPOBaHHbIE W3AEPXKKM, KO-
TOpble B TOYHOCTM PaBHbl paBHOBECHOW NPUBLINK bMpMbl B Cryvae OTCyT-
CTBMSI BMeLUaTenbCTBa rocyaapcTea (B 3TOM CUTyauun B paBHOBECUW YMCTast
npunbbinb oMpm paBHa Hynto). KakoBa onTumanbHasi NONUTUKA Hallero ro-
cydapctea B 3TOM criydae?

2. Hanuwwute peueH3unto Ha 0gHY 13 ctatein Ha BbIOop:

- Berden and Francois [2015]*.
. Tokarick [2006]>.

3. YeTbipe YenoBeka CUAST 3a CTONOM M CMOPAT, NOYEMY POCCUIICKOE NPaBUTENbCTBO
[OMMKHO co3aaBaTb 0cobble YCrOBUS!, B TOM YMCIE UCMOMNb3ysi MEPbl TOProBOM
NONMUTUKK, ONSA Pa3BUTUS BbICOKOTEXHOMOTUYHbBIX OTPaCnei.

Bnagnmunp: <OHU HyXgatoTcs B 3alyuTe, Tak kak oHW obecnevaTt ObiCTpbIi poCT
CTpaHbl B byayliem>

AMuTpuin: <HeT, NOTOMY YTO OHU NPOU3BOAAT NPOMEXYTOYHbIE TOBAapbl ANA APY-
rmx otpacnen...>

1Koen Berden and Joseph Francois. Quantifying Non-Tariff Measures for TTIP. Paper No. 12 in
the CEPS-CTR project ‘TTIP in the Balance’and CEPS Special Report No. 116/July 2015. 2015

2Mr Stephen Tokarick. Does Import Protection Discourage Exports? Number 6-20. International
Monetary Fund, 2006
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Mexq:l,yHapop,Ha;l TOopropas noJiIMTmUkKa

EneHa, nepebusaet: <Bbl Henpaebl! OHK cO34al0T TEXHOMOMK, OT KOTOPbLIX Bbl-
UrpbiBaeT BCA 9KOHOMUKa!>

EBrenHuin: <CoBepLUeHHO HET NpUYKnH rpyouTte! O4yeBnaHo, YTO 3awmTa Heobxoam-
Ma, NOTOMY YTO OHW KOHKYPUPYKOT C MHOCTPAHHbIMW MPOM3BOAMTENSMM, KOTOPbIX
3awyaT cobCTBEHHbIE NpaBMTENbLCTBA.>

Kakne n3 yeTbipex yTBepXOEHUN ABNAOTCA onpaBAaHHbIMU aprymeHTamn ans
MPOTEKUMOHUCTCKON MOSIMTUKN B OTHOLLEHUW BbICOKOTEXHOMOMMYHbIX OTpacnen?
KpaTko oueHuTe Kaxabll U3 apryMeHTOB.
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[domalwHee 3apaHue 2

[nsa BbINONHEHWSA AaHHOro 3agaHus HeobxoaMMO O3HAKOMUTLCA C Kakum-nmbo u3 ao-
KYMEHTOB, (POPMYNUPYIOLWMX 3adauu, Lenn N MHCTPYMEHTbI POCCUMCKOW TOProBon Mo-
NUTUKN B HacTosillee BpeMs. B kayecTBe Takoro AOKyMeHTa MOXeT 6bITb B3ST Mpo-
eKkT HaumoHanbHoW 3KkcnopTHow ctpatermun. NMpoekT ctpaternn 6bin paspabotaH 3Kc-
neptamu Bcepoccuinckon akagemmn BHELWHEW TOProBnu ¢ ydactuem Bcepoccuimckoro
Hay4YHO-MCCrneaoBaTeNnbCKoro KOHbIOHKTYPHOrO MHCTUTYTa No 3akady MuHakoHoMpas-
Butna Poccun. OgHako, B CBA3U C NOCTYNUBLLUMMW MHOFOYUCHIEHHBIMU 3aMevaHnsIMu,
NPOeKT Bo3BpaLLeH MMHMCTEPCTBOM Ha JopaboTKy, M 40 CMX NOp HOBas BEpPCUS cTpaTe-
rMn He Gbina nNpegctaBneHa Ha akcnepTuay. [poeKkT cTpaTerMn BbIIOXKEH Ha CTpaHULEe
Kypca. [Ipyron BO3MOXHbIN JOKYMEHT — BHeluHeakoHOMU4Yeckasa ctpaTerns PO no

2020 ropa, npuHaTaa B 2008 rogy. Takke BbINOXKeHa Ha CTpaHuue Kypca. B pamkax
3TOro 3agaHuns Heobxogumo caenatb crneayoulee:

1. KpUTM4eCcKn npoaHanus3npoBaTb HEKOTOPbIE MONOXEHUA CTpaTeFI/IIZ (KaK uenu,
TaK U Mepbl Mo UX ,EI,OCTI/I)KeHVI}O) N OUEHNTb X SKOHOMUYECKYH 060CHOBAHHOCTb;

2. cchopMynmpoBaTh anbTepHaTUBHbIE NPEANOXKEHNUS ANSi HOBOW BHELIHE3KOHOMMUYE-
CKOW WM 9KCMOPTHOM cTpaTernn. AHanM3MpoBaTb, KOMMEHTMPOBaTb U paspaba-
TbIBATb HOBbIE MPEASIOXKEHUS XKENATENBHO B paMKax U3y4YeHHbIX B Kypce Teopui
1N MEeToaoB.

MuHUManbHbIN 06bEM AaHHOM paboTbl — 2 CTPaHULbI.
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MupoBasa 3KOHOMMKA

SAO0AHUA ONA TEKYWWEIO KOHTPOIJIA

Bonpocbkl ans guckyccum
1. TlOoCTOSIHHO NN BbICOKUW roCcyaapCTBEHHbIN JONT cAepXnBaeT 3KOHOMUYECKNI
pocT?
2. Benukaa [Jenpeccus B CLUA ¢ Heoknaccnu4eckom TOUKN 3peHuns;

3. WHaycTpuanusaumsi u akoHoMmn4eckoe passutne Poccum yepes npmusmy
HeoKnaccuyeckon mogenu pocral;

4. 3JBOMOUUA COBPEMEHHbLIX Mogenenm OusHec-uMKna C  y4eTOM  BESMKOW
peLeccun.
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OTpenbHble rnaBbl MPUKIIagHON MeXAYHapoaHOMN
TOproBsniu n uHaHCOB

3AO0AHNA ONA NPOMEXYTOYHOU ATTECTALUUN

1. ObecyauTte cunbHble U cnabble cTopoHbl cTaTtbn bpoka Cmuta o
ronnaHackom 6onesHun.

2. Jokaxknte knw4veBon pesynbtat banacca-CamyanbcoHa, 4TO
ypoBeHb LeH byaeT oyHKUMEN COOTHOLUEHUA MexXay ToBapHOn U
He TopryemMmou npon3BoanuTesibHOCTbIO CekTopa.
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OueHkKka aKTuBOB

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUUU

JK3amMeH

O6bwmn Bec: 38 bannos..

1. (8 6annos) PaccmoTpum TpexnepuogHyto GuHOMManbHyt0 Mogens. [ogoBas npo-
LIeHTHas CTaBKa C HeMnpepbIBHbIM HaYUCreHNeM NpoLeHToB r = 6%. Tekywias ue-
Ha akumn So = 100, n rogosas BonatuneHocTb 0 = 0.2. bonee Toro, cywecTeyet
aMepUKaHCKUIA NyT-OMUMOH C AAaTOW UCNonHeHns T = 1 1 LEeHOM UCMONHEHNS
K = 30.

(@) (3 6anna) lMocuntanTe pUCK-HEWTPanbHble BEPOATHOCTM U LEHbl akuun B
KaXKOOW BepLiMHe GUHOMManbHOro depeBa C TOMHOCTbIO A0 2 3HAKOB Mnocre
3ansaTomn.

(b) (4 6anna) MNMocunmTamTe LEHHOCTb aMEPUKAHCKOro MnyT-OnuuoHa B Kaxaow
BEpLUMHE AepeBa.

(c) (1 6ann) KakoBa onTumanbHas nonutuka peanu3auum onuuoHa? OBocHynTe
CBOV OTBET.

2. (5 6annos) busHecmeH ynpaenset cdupmont ctommoctbto $100,000. CywiecTtsyeT
pUCK NoXxapa, KOTOPbIA YMEHbLUNT €€ YACTYH CTOMMOCTb B COOTBETCTBUE CO Cre-
AYOLWUMK TpeMS coCTosHUAMKN K = 1,2, 3 C BEPOATHOCTLIO P

CoctosiHne| px | CtommocTtb
1 0.01 1
2 0.04| 50,000
3 0.95| 100,000

Kak MOXHO BMAeTb 13 Tabnuubl, B COCTOSHUMN 3 HUYEro pas3pyLUMTENbHOrO He
npomcxoauT, n BruaHec coxpaHsieT ceoto ctoumocTb $100,000.

(a) (3 6anna) Kakyto makcumarnbHyt0 CyMMy 3anniaTuUT BU3HECMEH 3a CTPaxOBKY,
€Ccnu y Hero norapudmuyeckas yHKUMS NONE3HOCTU OTHOCUTENBHO €ro Ko-
HeyHoro 6oraTtcTBa? (3amemka: CTpaxoBble BbINMaThl cOCTaBnsAT $99,999,
$50,000 n $0 B nepBoM, BTOPOM U TPETbEM Crydasx COOTBETCTBEHHO.)
Tenepb Npeanonoxum, 4YTo Kpome atoro busHeca, y busHecmeHa ectb 6e3pu-
ckoBasi MHBeCTULMSA co ctoumocTbio $100,000 B KaXKA0OM U3 TPEX COCTOSIHWIA
(noxap Ha Hee He BNUSIET).

(b) (2 6anna) MNMepecumTtante cTpaxosyo npemuto. CpaBHUTE C U3HAYanbHOW MNo-
CTaHOBKOW U 0BBACHUTE pa3HULY.
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3. (8 6annos) PaccmoTpMM (PMHAHCOBLIA PLIHOK CO Creaylowen maTpuuein Boinnar
X' 1 BEKTOpPOM LEH p:

(a)
(b)
()

(d)

0 U
1 4

1

X:Dl ZD p= 9
10

(1 6ann) CywecTByeT N BO3MOXHOCTb AN apbuTpaxka Ha 3TOM pPbIHKe?

(1 6ann) CooTBeTCTBYET NN MaTpuLa BbINnaT NOSIHOMY PbIHKY?

(4 6anna) PenpeseHTaTWBHbIA WMHBECTOP MMeEET HayallbHbIW 3anac u3 of-
HOW eAWHWLbI KaXaoro M3 ABYX akTMBOB M YHKUMIO nofniesHoctn U =
Inci+Inc,+ yincs, raece =0,k =1, 2, 3. Onpenenute paBHoBecue. Han-
AnTe Takylo y, 4TO B YMCTON 3KOHOMMKe obmeHa (pure exchange economy )
6e3 notpebneHns B NepBOM NEPUOAE P — PABHOBECHBLIN BEKTOP LieH. Kakos

onTMMarnbHbIN COCTaB NOPTGENS W PaBHOBECHbIM YpOBEHb NOTpebreHus B

KakOoOM M3 COCTOSIHMIA Mupa?

(2 6anna) NpuBeanTe MHTYMUMIO, CTOALLYIO 3@ MOSyYEHHBIMU pe3yrbTaTaMmu.
Moyemy npeanonoXKeHne O penpe3eHTaTUBHOCTU WHBECTOpa OnpaBAaHO B

[aHHOM cny4ae?

4. (12 6annos) BcnomHute, 4TO KacaTenbHbIn noptdens (tangency portfolio) B 3a-
fadve Mapkosuua (Markowitz) ¢ N puckoBbIMM U OQHUM 6E3PUCKOBLIM aKTUBOM
3afjaeTcs cnegylowmm obpasom:

(@)
(b)

(€)

V Y —rl)
i'="pA_rc - "B
A=1"V ly=pu'v™1

c=1"v™1

(2 6anna) MocumTante gucnepcuo OOXOQHOCTWM 3TOro noptdens.

(2 6anna) Hangute anrebpanyeckoe BbipaXeHne AN fMHWKM pacnpepeneHns
KanuTana (Mnv aEeKTUBHON rpaHunLbl), rae HaknoH paBeH KOIMMPULMNEHTY
Wapna. (Todckaska : Bbl MOXKETe 3anucaTb BbIpaXKeHUs A5 OXXnaaemoro
[I0X0[a W CTaHOAPTHOrO OTKIOHEHUS CMeELLaHHOro nopTdens, cocTosLwero
N3 KacaTtefnbHOro noptdens n 6e3puckoBoro aktmea.)

(3 6anna) MoctponTte rpadunk APPEKTUBHON rPaAHULbI PUCKOBbLIX aKTUBOB
B NPOCTPaHCTBE OXMOAEMOW AOXOOQHOCTU—CTaHOAPTHOrO OTKMOHEHUS U A0-
GaBbTe NUHUIO pacnpegenenus kanutana. OTMeTbTe KacaTenbHbIN NOpPT-
denb. [lobaBbTe KpuBble 6e3pasnuuns OTHOCUTENbHO 6onee CKNOHHOMo K
PUCKY N OTHOCWUTESIbHO MEHEee CKITOHHOrO K PUCKY MHBecTopa. B kakux Tou-
Kax Ux uHeectuumm byget onTumarnbHbI?

Tenepb paccMOTPUM YaCTHbIN NpUMeEpP (PUHAHCOBOTO PbiHKA C TPEMS PUCKO-
BbIMM akTnuBamu: A, B n C. Ix oxungaemble goxogHoctu pasHbl 10%, 15% un
20% cooTBeTCTBEHHO, a aucnepcum — 1, 1 n 2 cootBeTcTBEHHO. Koppensaunn

mexay A n B n C n B pasHbl Hynto. Koppensauns mexay A n C pasHa — %
JoxogHocTe 6e3pnckoBOro aktmuea paBHa 2%.
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(d) (3 6anna) MocunTanTe BEC KacaTenbHOro nopTdens, ero oxungaemy Oo-
XOQAHOCTb M CTaHOapTHOE OTKIOHEHMe.

(e) (2 6anna) Paccmotpum cneaytowme 2 noptdpens D u E: oba nmetot oxungae-
MY JoxogHocTb 6%, D umeet ctaHgapTHoe OTKoHeHue 60%, a E — 120%.
MoxHO nn cocTaBuTb 3TU nopTdenn u3 aktneos A, B n C n 6e3prckoBoro
aktmBa? bygyTt nu aTv nopTdenm nexartb Ha AHEKTUBHOW rpaHuLEe?

5. (2 6anna) Bbl pellaete Ha KOMMbOTEPE 3agady ONTMMM3aLMM B NPOCTPAHCTBe
[LOXOOHOCTM M gucnepcumn (mean-variance optimization ) anst Habopa 13 1000 ak-
UMK. Y Bac MedsSieHHbIN KOMMbKOTEP, U NoACYEeT BECOB B ONTMMAanbHOM noptderne
ANa 3a4aHHOM OXuaaemMon [OXOOHOCTM 3aHMMaeT 2 yaca. Bawa 3agaya coctout
B TOM, 4TOObI HapucoBaTb BCIO rpaHuuy noptdens (portfolio frontier ) n3 xota
6bl 50 Toyek K KOHUY paboyero gHA. Kak Bbl bygete ato genatb? ([Todckaska :
OMULLNTE anropmuTM B HECKOMbKUX LUarax).

6. (3 6anna) KopoTko 0ObsACHUTE, B YEM 3aKIO4aloTCa Napagoke pocTa LeH Ha
akuum (equity premium puzzle ) n napagokc 6espuckoBon ctaBku (risk-free rate
puzzle).
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SAO0AHUA ONA TEKYLLEIO KOHTPOIJIA
Mupatepm

O6wwmn Bec: 20 6annos..

1. (4 6anna) PaccmoTpum oaHOMEPUOAHYD OGUHOMMAsNbHYO MoAeslb C MPOLEHTHOW
ctaBkon 0.05, Sp = 10, u = 1.2 n d = 0.98. [lpeanonoxum, 4To Bbl Bbinuca-
N ONLMOH, KOTOPbIV BbiMfa4yMBaeT KBagpaTHbIN KOpeHb abCoMTHOrO 3Ha4YeHns
PA3HOCTM LieHbl akunn B MOMEHT noraweHns n $10.00 — To ecTb, OH BbiNfaynBaeT

/S; —10/. Kak MHOro akuui Bbl AOMKHbI KyNWUTb, YTOBObI pennmumMpoBaTh 3TOT
BbIMrpbIW? KakoBa BygeT cToMMocTb pennuuupyowero noptdena?

2. (5 6annos) CerogHs 24 anpens. lNpeacTtaBbTe, YTO Bbl WLLETE KOTUPOBKN (Pbto-
4YEepCoB Ha POCCUNCKUM PYOnb C UCTeYeHWeM B nocnegHni AeHb uoHs 2015 un
obHapyxwunBaeTe, 4TO OHM ToprytoTca 3a 0.018230. ObMeHHbIN Kypc gonnapa K
pyonto Ha OaHHbIN MOMEHT paBeH 53.9728, 4TO nogpasymMeBaeT LEHY Jonnapa,
paBHyto 0.018528 3a pybnb.

(@) (2 6anna) KakoBa COOTBETCTBYOLIASA pasHMLA MEXAY MPOLEHTHbIMU CTaB-
kamu B Poccum n CLUA (npegnonarasi NPOLEHTHbIE CTaBKWU MOCTOSAHHbIMM)?

(b) (3 6anna) Kakoa Oymet Balwia apbutpaxHasa cTpaTterns, ecnv npeanono-
XWUTb, YTO Bbl MOXKETE CAENaTh KPaTKOCPOUYHYIO MHBECTMLMIO NO cTaBke 1%
B gonnapax CLUA un 9.5% B pybnax? Onuwwmnte, 4YTO Bbl COENAETE CEroaHs,
a4yTo — B KOHLE MIOHS, N 06bACHUTE, NoYemy 3To apbuTpax (Kakoro Tuna,
| vnn I).

3. (5 6annos) NaHa matpuua Bbinnat ¢ K coctosiHuaMmu mupa u N aktusamu. [le-
TanbHO ONMULIMTE anropuTM, NPOBEPSOLWMIA, YTO 3Ta MaTpuua BbinnaTt onucbiBa-
eT MNOSHbIN PUHAHCOBBIN PbIHOK. [1511 NOOMHOXECTBA MOJHbIX PbIHKOB A€TanbHO
ONULLNTE anropuTM, MPOBEPSIOLLMIA, €CTb M BO3MOXHOCTb ANs apbutpaxa unu
HeT.

4. (6 6annos)

(@) (3 6anna) Chopmynupynte nepsyldo U BTOPYI yHOAAMEHTanbHbIe TeopeMbl
JoMHaHCOB.

(b) (3 6anna) HabpocanTe gokasatenbctBa 0benx TeopeM ang cryvasi buHo-
MuanbHoW mogenu. YeTko uanoxuTe npegnockinku Mogenu. (lModckaska :
Bbl MOXeTe paboTaTb C PUCK-HENTPamnbHbIMA  BEPOSTHOCTSIMWU BMECTO LIEH
aktneoB Jppoy-ebpé (Arrow-Debreu securities). Onuwmnte B3aMMOCBA3b
Mexay 3TUMM LeHamu u hopMynaMm pUck-HenTpanbHbIX BEPOSTHOCTEN.)
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OueHka aktTnBoB

HdomalwHee 3apaHue 1

. CtoumocTb $950 Yepes nonroga npv HENPEPLIBHOM HaYUCNEHWUWU MPOLIEHTOB CO-

craenset $1000. Yemy paBHa npoueHTHas cTaBka?

. Hangnte Takyto 4acTtoTy HauyMCneHui NpoLeHTOB MO CIOXHOW NPOLIEHTHOW CTaB-

ke 20%, 4TOObl OHa Gbina 3KBMBANEHTHA €XEerogHOMY HaYMCIEHMIO MO CIIOXKHOW
NPOLUEHTHON cTaBke 21%.

. PaccmoTpum cnegytowmin npumep Beinnatbl gonra. Heobxogumo Boinnatute $1000

aornra naTblo paBHbIMU €XerogHblMy nnaTtexamu npu npoueHTHon ctaske 15%.
BbluncnuTte cymmy exerogHoro nnartexa (Bbl LOMMKHbI nonyyntb $298.32). Cae-
navTte Tabnuyy, B KOTOPOW yKasaHbl JONN NPOLEHTHOrO nrartexa v nnatexa no
noralleHno Tena gonra B obwem exerogqHoM nnaTexe W OCTaBLUMICA OONT Mo
ncTeveHun Kaxxgoro roga. lMoctponTe rpadouku 3TUX ABYX A0NEN NO OTHOLLEHMUIO
KO BPEMEHMN.

. PaccmoTpum cnegytowyto chopmyny pacyéta LeHbl obnurauunm:

C 1 F

BO:— 1 — + T
L @+ ) 1+ 2™

rae 'y — 310 AOXOAHOCTb K noraweHuto, BbipaXXeHHad B BUAE ro4oBou I'IpOLI,eHTHOIZ
CTaBKW, M — KOJNIMYECTBO KYMOHHbLIX BbINaT B rof, C - pa3mep KyrnoHa, F -
HOMWHanNbHas CToOMMOCTb U T — CPOK [0 MoralleHus.

(a) MokaxunTte, YTO LEeHa OBMraumMmn ¢ KyrnoHHOM CTaBKOW (KYMOH, BblpaXXeHHbI
B 4ONSAX OT HOMWMHaNbHON CTOMMOCTH), PaBHOW JOXOOHOCTM K MOralleHunto 3a
nepmo,qrﬁ, paBHa €€ HOMWHanNbHOW CTOMMOCTM.

(b) [okaxuTe, 4TO LeHa obnuraummn kak QyHKUNSA OT CTaBKM NpOLiEHTa ABNAET-
cs1 yobiBatoLLEen 1 BbiNyknon (Bam Heobxoaumo BydeT BblYMCNUTL OBE NepBble
npou3soaHble). MNMocTponte rpadmk pyHkumm gna 10-netHen obnurauum ¢
KynOHOM 6%, BbinnaynBaembiM pa3 B NOArofa, M HOMUHaNbHON CTOMMOCTbBIO
100. YKaxknte TOYKY Y = 6% M COOTBETCTBYIOLLYHO €M LieHy obnuraumn, Ko-
TOpPYIO Bbl 3HaeTe U3 NyHkTa (a).
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NomawHee 3apaHue 2

1. 3aKOH eauHON LeHbl racuT, YTo noptdens (NMHenHas KoMOUHaLMS akTUBOB)
LOSKEH UMETb LIEHY, paBHYK TaKOW >Ke NIMHENHOW KOMOWMHALUMKN LlEH aKTUBOB:

peZPTG

() Mokaxute, 4yTO M3 OTCYTCTBUA apbutpaxa Tvna Il cnegyeT BbINOMHEHWE
3aKOHa eUHON LIeHbI.

(b) TMokakuTe, YTO 3aKOH €AUHOW LeHbl TEM HE MEHee He MPUBOAMUT K OTCYyT-
cTBuio apbutpaxa. Aktue 1 nnatut gusuaeHg O B coctosHumn 1,amBuaeHs 2
B COCTOSAHMM 2 1 cTouT 1.6. MNocTponTe npumep Takoro noptdens, YTo 3aKoH
€[MHOW LieHbl BbIMOSIHAETCS, HO BO3MOXHOCTb apbutpaxa cyliecTByer.

2. MNokaxnte, 4TO ecnu akTMB (UNM NOPTAENb) C NOMOXUTENBHOW LIEHOW, HEOTPU-
LlaTeNbHOM BbIMMATOM BO BCEX COCTOSHUAX MUpPa U CTPOro NONOXUTENbHOW Bbl-
nnatov B x0T Obl OQHOM COCTOSIHUM (aKTUB C OrpaHUYEHHOW OTBETCTBEHHOCTLIO,
Kak akumsi), To n3 apbutpaxa tuna Il cnegyet apbutpax tuna l.

3. MokaxuTte, 4TO ecnu aktue IAppoy-Aebpé (Arrow-Debreu security ) nmeet Hyne-
BYIO UNW OTpULATENbHYIO LEHY, TO CyLLEeCTBYeT BO3MOXHOCTb apbuTpaxa.

4. KomnaHusa xo4eT npobyputb HEKOTOPYHD MECTHOCTb B Mouckax HedTu. [MaBHbIN
MCTOYHUK HeonpeaeneHHOCTH B 3TOM BusHece ucxoguT OT OyayLumX LeH Ha HedTb.
CerogHst ueHa 6appensi coctasnset $20. Ecnu ctpanbl OMNMEK npuayT k corna-
LWEHN0 NO MOBOAY KBOT Ha O00bIYy, OHW CMOryT JOBUTbCA yBENUYEeHUs LEeH K
cnepytowwemy rogy fo $25. B takom cnyyae ctoMmocTb 3anexu Hedtn Gyaet oue-
HuBaTbCca B 100 MunnnMoHoB Jonnapos. Ecnu cTpaHbl HE CMOryT OOroBOpUTLCS, TO
LeHbl ynagyT oo $15 3a 6appenb, n 3anexb Oyget oueHmBaTbes B 20 MUNIMOHOB
A0SNapoB.

TakxXe M3BECTHO, YTO LieHa OOHOroAM4HONM obnurauum c HyrneBblM KyrmoHOM —
$0.9090.

() Monyuute ueHbl akTMBOB Oppoy-Lebpé.

(b) MocunTanmTe CTOMMOCTb 3anexu npu ycrnoBum oTcyTcTBus apbutpaxa. O6b-
SCHUTE HagoBOHOCTb MHGOPMAaLMN O BEPOSTHOCTAX OyayLMX COCTOSHUA MU-

pa.
(c) MNpencTaBbTe, YTO 3anexb OLEHMBAETCA Ha PblHKe B 75 MUNMMOHOB OOI-

napoB. Kakasa BoO3HMKaeT apbuTpaxkHas ctpaterna? Kakyto npubbinb Bbl
MOXeTe U3 Heé n3BneYyb?

5. LleHbI M BbiNnaTtbl akTBOB A N B B Tpex BO3MOXHbIX COCTOAHUAX MUpa npes-
CTaBneHbl B MaTpuuax:
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OueHka aktTnBoB

Llena Mnaréx
(t=0 ] (=1
S1/S,| Ss
A 1.8 2 2 2
B 1.7 3 1 1

(a) Asnsietca nM PbIHOK NOMHbIM?

(b) CywecTtByeT fv BO3MOXHOCTb apbuTpaxa Ha 9TOM pbiHke?

Tenepb npefcTaBbTe, YTO Mbl BBOAMM TPeTUM akTuB D ¢ Bbinnaton 7 B
COCTOSIHUKM 1 1 BbINNAaTOM 3 B COCTOSAHUAX 2 U 3.

(c) Yto Bbl MOXeTe Tenepb ckaszaTb O MOMHOTE pblHKA? MoxeTe nu Bbl
nocuyum- TaTb LieHy aktuea D npw ycnosum oTcyTcTBusi apbutpaxa?

(d) Yto ecnu Bbinnata akTmea D B TpeTbeM COCTOSHUM MUpa paBHa 2? MNocuyn-
TanTe Onsi 9TOro Ccriydasi BEKTOP PUCK-HEWTpasibHbIX  BEPOSITHOCTEMN,
COBMe- CTUMBbIN C BblNfaTaMu 1 LeHamn aktueoB A, B n D.

6. MNpeanonoXxum, 4To 0BbMeHHbIN KypcC gonnapa K neHe cerogHa paseH 135.14, 10

ecTb oaHa neHa ctout 0.74 ueHTa. MNpegnonoxum, 4To 6e3puckoBas TpexMecsy-
Hasa npoueHTHasa ctaBka B CLLUA coctaenser 4%, a B AnoHun — 5%. Kakosa
cnpaeegnueasi Gyayuias LeHa npuobpeTteHns eHbl Yepes Tpu Mecaua? lNpep-
CTaBbTe, 4TO (opBapgHbln  KOHTpakT Topryetca 3a 0.725. KakoBa
apbutpaxkHas cTpaTerms ans nonyvyeHnst Npubbinm Ha BantOTHOM pbiHKe?

. PaccmoTtpum mHaekcHbIn dblovepc, rae ueHa dotovepca T (t, T) BblpaxeHa B UH-

AEKCHbIX MYHKTaX. B 4acTHOCTW, eCnn KONNYEeCTBO akuWii, BKIHOYEHHbIX B UH-
[AEKC, OYEHb BESMKO, O4EHb yA0OHO Npeanonoxutb, YTO MHAOEKC — 3TO aKTUB C
HENPEepbIBHO BbiNMaynBaeMbiMu anBuaeHaamu. NpeacrasbTe, YTO CTOMMOCTb UH-
Aekca Ha coHgoson Bupxke coctaenset 13500, ueHa gbtodepca Ha 9 mecsueB
paBHa 14100 WHOEKCHbIM MNyHKTaM, a nMpoueHTHas CcTaBka paBHa 8%.
Hangute guBmaeHOHy0 OOXOAHOCTb.

8. (a) Cosgaite oyHKUMIO, KOTOpas CHavana npoBepsieT, ABNSETCS M PbIHOK, Onu-

CblBaeMbIN onpeferneHHon matpuuen BbinnaTt ¢ K coctosHuamyu mupa n N
aKkTuBamu, NonHeIM. [ing Tex maTtpul, ANA KOTOPbIX PbIHOK MOSIOH, (OYHK-
UMsa cyMTaeT pennuuupylowme nopTdenn Ans BCeX akTMBoB Ippoy-Lebpé.
OHa BO3Bpalwaer Mx B BMAE MaTpuubl, B KOTOPOW Kaxgasd CTpoKa
paBHa pennuuupyewiemy nopTdento Ana O4HOro0 U3 aKTUBOB Jppoy-
[lebpé. Ec- nn pbIHOK HE MOMOH, NporpaMma OOSMKHA BblaaTb COoOLLEeHME
00 owmnbKe U NPeanoXuTb Bam BBECTM HOBYH MaTpuuy Bbinnat. Ecnu
obwui cnyyar ¢ matpuuen BbinnaT pasmepom K Ha N cnvwkom
CINOXeH, Bbl MOXeTe cae- naTb 3TO ANF MaTpuubl 2x2.

(b) Mcnonb3ynTe doyHKLMIO M3 NyHKTA (&), 4TOObI HanncaTb APYryto PyHKLNMIO,
KoTOpas [Ans MaTtpuubl BbIMfaT WM COOTBETCTBYIOLEro BeKTopa LeH
npoBepsi- eT, ABNAETCH NN PbIHOK HEMOMHbIM, U BO3MOXKEH N apbutpax.
Ecnu pbiHOK
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MOSIOH, N BO3MOXHOCTU ANA apbuTpaxka OTCYTCTBYIOT, OHA BblYMCNSET Lie-
Hy akTMBa C 3afaHHbIMM nnatexamu. B npoTuBHOM cnyyae oHa Bblaaet
owmnbKy. [Todckaska : anropuTM MOXET HANTU LieHbl akTMBOB Oppoy-[lebpé un
NMpoBepUTb, SABIISAKOTCA NM OHWM NONOXWUTENbHbIMW. Ecnu ga, oH cuyuTaet
LeHY MPOM3BOSIbHOIO aKTMBa C TakKMM >Ke YMCIIOM COCTOSHUA MUpa, Kak Yy
maTpuupbl BeinnaT (B Mathematica Bbl 6bl CNONb30BaNM MHAEKC a.x.)
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OueHKka akTneoB

JdomawHee 3apaaHue 3

anBeﬂVITe aprymeHT, OCHOBAHHbIN Ha ycnosun OTCYyTCTBUA ap6MTpa>|<a, YTO HNXK-
HAA U BEPXHAA rpaHWLIbl LEHbI eBpOHeVICKOFO nyT-onuynoHa PE TaKOBbl:

max(0,Ke ™™ —5) <PE <Ke T,

. npe,EI,I'IOJ'IO)KI/IM, 4YTO TOPryrTCA eBpOHeVICKMVI KO- U nNyT-onumoHbl C OAUHA-

KOBbIMW XapakTepucTukamu. LleHa ucnonHeHus paBHa Tekyluen LeHe 6a3oBoro
akTuBa. MokaxuTe, YTO B 3TOM Cnyyae LieHa KOMJ-onuMoHa Bbille LieHbl NyT-
onumoHa.

. EBponenickme konn- n nyT-onumMoHbl HA BMp>Ke MMEKT LeHy ucnonHenns $20 un

ncTekatoT Yepe3 Tpu mecsua. Oba npogatotca 3a $3. bespuckoBas npoLeHTHas
cTaBka cocTaensieT 10% B rog, Tekywias ueHa akuum paeHa $19, n yepes mecsy,
OyoeT BbinnadyeH aueBuaeHa B pasmepe $1. [NpoaemMoHCTpupynTe apOuTpakHyo
BO3MOXHOCTb, OTKPbIBAOLLYOCA AN Tpengepa.

MokaxwuTe, 4TO U3 OTCYTCTBUS apbuTpaxa B GMHOMMANLHON MOZEnu CneayeT, YTo
d< 1+ r < u. (Jlornka gokasatenbcTBa: NPeanonoXxuTe, YTO HepaBeHCTBa Ha-
pyLlaloTCs, Torga cywecTByeT apbutpaxHasi BO3MOXHOCTb. [Mokaxute ato angd
0oboux HepaBeHCTB.)

. OTO ynpaHeHne NoKaxkeT, 4To akTuBbl Ippoy-Lebpé (Arrow-Debreu securities)

MOXHO PENNUUMPOBaTL NPU NOMOLLM OMNUMOHOB, HECMOTPS HA TO YTO OHWU He Top-
rYKOTCSl Ha pearnbHbIX (PMHAHCOBbLIX PbIHKax. MNpeanonoxum, 4YTo Bbl Habngaete
LleHbl Habopa Komnn-onuuoHOB, KaXXabI U3 KOTOPbIX BbIMYLLEH HA OOWMH U TOT >Ke
WHAEKCHBbIN nopTdenb, CTOAWMUN Ha AaHHbIM MOMeHT S = 10. OnNuMoHbI NMEeLoT
O[MHaKOBble XapaKTEPUCTUKKU, HO pasHble LieHbl ucnonHexnus. Cnegywowas Tao-
nmua COAePXUT UX TeKyLLME LIEHbI:

K 7 8 9 10 11 12 13
C(S,K) | 3.354| 2.459| 1.670| 1.045| 0.604| 0.325| 0.164

lMpeononoXxuMm, YTO MHAEKCHbIA MOPTdENb MOXET NPUHUMATbL TOMbKO Lenble 3Ha-
yeHus. MNoctponTe noptdens ¢ Buinnaton B $1 npu St = 10 1 HyneBon BbINIaTon
Npwv OCTanbHbIX LieHax MHOEKCHOro noptdens. Hapucynte guarpammy Beinnat
aToro noptgens (oHa HasbiBaeTca cnpag <6abouka> (butterfly spread )). Hanagnte
LeHy noptdens. HakoHel, kakoBa LeHa akTuBa Jppoy-Lebpé, koTopbin NAaTuT
$1, ecnu CTOMMOCTb MHAEKCHOrO noptdens pasHa 10, 1 He NNATUT HUYEro B MHOM
cny4ae?

[NpoBeanTe BbIYMCNEHUSA ONA €BPOMNENCKoro Komnm-onuuoHa (CM. npuMevaHus K
nekuuun, PucyHok 1.8) n gns amepukaHckoro nyt-onumoHa (PucyHok 1.9) npwu
yCIOBUKM, YTO rofoBasi NPOLEHTHAs CTaBka cocTaBnser 6%, U BpeMEeHHOW Luar
paBeH 6 mecdauam.
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10.

11.

12.

13.

. MoBTOpUTE Npeablayliee ynpaxHeHWe, HO Tenepb Anst aMepuKaHCKOro Komsm-on-

LMOHa Npu NpeanonoXKeHnn, 4To vepes 6 mecaueB OyaeT BbinfavyeH AMBUOEHS
B pasmepe $3.20 He3aBMCUMMO OT TOro, MOMAET NM LieHa aKUMW BBEPX UNN BHU3.
lpumeyaHue: ncnonb3ynTe Noaxo4 pennuumpyowero noprtdens.

. ,D,OK&])K(TG, qT\o/B BuHOMManbLHOW Modenu ¢ napameTtpusatmen u = e°At, d = 1/u,

p= 21 1+2 ‘At OXuAaeMoe 3HayeHWe 1 Aucrepcus norapudma JOXOAHOCTM

In £ cTpemuTes K pt M 0°t COOTBETCTBEHHO MpW pocTe |mcna nepuosos N Ao

6eCKOHEYHOCTH (Mnn, YTO TO >Ke Camoe, NMpu CTPEMNEHUN At = ﬁ K Hymno).

. Wcnonbsynte Mathematica (unv gpyrue nogxogsiine nporpaMmmebl), 4ToObl Mno-

cyuTaTb LieHY eBPOMNenckoro Koni-onuuoHa wu3 3agayv 6 npu BpEMEHHOM Luare
B oaHy Hegeno (N = 52). Ybegutech, 4TO Bbl nogobpanu napameTpbl Mogenu
Takmm 0bpa3oMm, YTO BONATUNBHOCTb JOXOAHOCTU O OCTaeTcs MOCTOSIHHOWN.

Wcnonb3ynte Mathematica (mnu gpyrue nogxofswune nporpammbl), 4ToObl no-
cynTaTb LUEHY aMepUKaHCKOro mnyT-onumoHa u3 3agadm 6. CHoBa UCnonb3ynTe
N =52.

B ogHonepuogHoi GuHOMMAaNbHOM MoZenu HanauTe HayanbHyt CTOMMOCTb MOPT-
dheng, pennmumpyrowero Konsm-onumnoH, ecnu npu npogake 6asoBoro akTuea BO3-
HWKaKT NPoMnopuUMoHarbHble TpaH3akUuMoHHble n3gepxku. (Mpyn NoKynke akummn
HE BO3HMKAET HUKAKUX TPaH3aKLMOHHbIX nsgepxek.) CpaBHUTE 3TO 3HAYEHUE CO
Cnyyaem, Korga aTu U3OepXKKKU OTCYTCTBYHOT. [peanonarante, 4to Sg = K =

$100, u = 1.1, d = 0.9, r = 0.05, NnpyHMUMas TpaH3aKLUMNOHHbIE U3OEPXKKM PaBHbI-
MK ¢ = 2% (npogasey, nonyyaet 98% LeHbl akumm).

Myctb Sg = 75 ponnapos, u = 1.2 n d = 0.9. Mpeanonoxmm, 4YTO Bbl MOXETE
3aHATb AeHbrn No ctaBke 12%, HO CTaBka No genosvtam pasHa 8%. Hangute
CTOMMOCTW PEnnMUMpYyOLNX noptdenen gns nyT- 1 KONmn-onunoHos. PaBHbI Nn
LeHbl MyT- N KOMM-OMNUMOHOB MO-MPEeXHEMY OXuaaemon CTOMMOCTU ByayLimx Bbl-
nnarT, AUCKOHTUPOBAHHbLIX NO 6GE3PUCKOBON CTaBKe, NPU PUCK-HENTParnbHbIX BEPO-
ATHOCTAX?

B aTOM ynpaXHeHUn Mbl UCMOMb3yeM ABYXMEPUOAHYI OWMHOMUAnbHYH MOAenb
ANs1 NIPOLEHTHOW CTaBKW, YTOObI NocUMTaTh LEHbl 0BnMraumMm n Konmn-onumMoHa Ha
3Ty obnuraumio. Npeanonoxunm, YTO NPOLEHTHAs CTaBka B HavyanbHbI MOMEHT
BpemeHn t = 0 paBHa 5%. NycTb NpoueHTHasa cTaBka MeHseTcs B GBUHOMUANBLHOM
[iepeBe B COOTBETCTBMU C (hakTopoM pocTa U = 1.1 u ¢paktopom nagenuns d = 0.9.
MpeanonoXnm, YTo pUCK-HeWnTpanbHas BepoAaTHOCTb pasBHa 0.5 (Bbl monyynnu
9T0 13 HabngaeMblx LeH obnurauunn).

(a) MocuutanTe ueHbl (B MOMeHTbI BpeMeHn t = 0 u t = 1) 6eckynoHHON o6nu-
raumm ¢ HommHanom 100, CpoK KOTOPOM UcTekaeT B t = 2.

(b) MocumTanTe ueHy (B MOMEHT BpeMeHn t = 0) KONN-onumoHa Ha TaKylo >Ke
obnurauuio, ecnv eé CpoK UCTEKAeT B MOMEHT BpeMeHn t = 1, a LeHa ucnon-
HeHusa paBHa 95.



318 OueHKka akTneoB

JdomaluHee 3apgaHue 4

[po yHKyuu nonesHocmu

1. Nokaxute, yto Ana u(W) = In W oxupgaemas nonesHoctb urpbl CaHkT-lNeTep-
Bypr paBHa 2 In 2. Yemy paBeH 6e3puckoBbIN 3KBMBANeEHT (certainty equivalent ),
ecnu PyHKLMS NOMe3HOCTN UrpoKa UMeeT BUA:

(@ u(w) = 5/|1(W)
(b) uW)= W

2. MNokaxwute, 4yTo norapudmuyeckass PyHKUMS nonesHocTn u(X ) = In X — aTto
YacTHbIN cnyyYan dyHKuumn nonesHocty Tuna CRRA (NoCTosiHHOE OTHOCUTESb-

HOe HenpusaTve pucka) ons y — 1. [loOckaska: ncnonb3ynte cregyoulyto gop-

myny CRRA: u(X) = 51_;5;—1 v npasuno Jlonutansa (L 'Hospital’s rule). Moyemy
uX) = llff;—l 9KBMBANEHTHa U(X ) = Kllf\f?

3. ®yHkumm nonesHoctn Tmna HARA (runepbonuuyeckoe abcontoTHOE HenpuaTue
pucka) UMetT creaywmin KoadguumeHT abCcontoTHOro HENPUATUA pUcKa:

_ulw) _ 1
Va= TUwW) T a+ W

To ecTb abconoTHOE HENPUATUE pUCKa pacTeT, ecnu B oTpuuaTenbHa, 1 Nnagaer,
ecnu B nonoxmtenbHa.

(a) MokaxunTte, YTO OTHOCUTENBHOE HENPUATNE PUCKA DYHKLIMN NONE3HOCTUN TU-
na HARA pacTeTt, ecnu a nonoxuTenbHa, W nagaet, ecnv a oTpuuaTenbHa.

(b) C nomoLblo MHTErpMpoBaHNs BblBeanTe (PYHKUMOHAnNbHY0 opMy (PYHK-
umn nonesHoctn Tuna HARA.

Bbibop nompebumenbcko2o nopmepens 8 00uH nepuod

4. MNepecopmynupynte 3agady Makcummnsauum nonesHocTu (2.5) N3 KOHCMNEKToB Nek-
LUK, UCNOMb3ys OOXOAHOCTM aKTUBOB R; = SS(TIO)) — 1 n Beca B noptpene I; =
6iSi(0)

X

(a) MokaxwnTte, 4TO yCnoBMe NepBOro NOpsiAka Ansa AaHHOW 3agadm — aTo (2.9)
N3 KOHCMEKTOB JIEKUMN, a TaKXKe 4YTO OHO MOXeT BObITb npeobpasoBaHo B
ypaBHeHue (2.8). Takxe HanpsiMyro nokaxuTe, 4to (2.9) SKBMBANEHTHO
(2.6).
Tenepb paccmoTpuM ogHonepuogHyto BuHomManbHyto Mogenb (¢ 6e3pucko-
BbIMWU 06MraumMsaMm 1M TOSIbKO O4HUM PUCKOBBIM aKTUBOM — akuuen), rae
ueHa akuum mensietcs ot S(0) nmbo k S(0)u ¢ BEpOATHOCTBLIO 1T, NIMOO K
S(0)d c BepossiTHoCcTel0 1 —17. [pegnonoxum, Yytod<1+r <u.
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(b) Wcnonb3ysa Bawy opMynmnpoBKy 3adadn U3 vacTtu (a) u norapnmMuyeckyto
dyHKUMO nonesHoctn u(X) = In X, nocuMTanTe, KakoBa onTUMarnbHas 4ons
Ballero 6oraTcTBa, KOTOPYH Bbl MHBECTMPOBANu Obl B akLUW.

(c) MNMostopute vacTtb (b) AnNa nokasaTenbHOW OYHKUUW MOMe3HOCT u(X) =
11—y
X7V,
1-y

AHanu3s e npocmpaHcmee 0oxo0Hocmu u ducrnepcuu (mean-variance analysis) ¢ uc-
M0/1b308aHUEM MOJIbKO PUCKOBbIX aKmueos

5.

6.

10.

MokaxunTe, yto B, C 1 D B (2.20) — CTPOro nonoxutenbHble Ynucna.

MokaxuTte, YTO Mbl NONYYMM CriedyHLIME BbipaXeHns ONns MHOXUTenen JlarpaH-
Xa B 3adaye onTUMM3aLMKM B MPOCTPAHCTBE AOXOOAHOCTU U AMCMEPCUN TOMbKO C
PUCKOBLIMW aKTUBaMM:

[l
=
>
N

[l

M

. BoiBeguTe ypaBHeHue (2.21) n3 KOHCNEKTOB NeKuMn U3 ypaBHeHus (2.19) n Bbl-

paXeHu ona MHoxuTenen JlarpaHxa, npuBefeHHbIX BbILLE.
MokaxuTe cnpaBeanMBOCTb YpaBHEHUS (2.22) U3 KOHCMEKTOB NEKLUN.

PaccmoTpum 3agady onTMmusauumm B NPOCTPAHCTBE [OXOAHOCTU W Aucnepcumn
TONBbKO C ABYMSI PUCKOBbIMW akTuBamu. AKTMB 1 — 370 akumm AT&T C OXKu-
Aaemon goxogHoctbto 10% u cTaHOapTHbIM OTKNOHEHMEM 15%. AKTUB 2 — 3TO
akumn MankpocodT C oxmagaemMon AOXOAHOCTbo 21% M CTaHOAPTHLIM OTKITOHE-
Huem 25%. PaccmoTpum 4 cnyyas ¢ pasHbIMU KOPPenauMsaMm Mexay OOXOOHO-

ctamum aByx aktmeoB: p =1, p = 0.5, p= 0, p = —1. Acnoneb3yinte Mathematica
UNu Opyryro nporpaMmmy, 4YTobbl COCTaBUTL CNMCOK NOPTGENEN, B KOTOPOM Bbl Me-

HAeTe Bec akTuBa 1 B noptdene oT -50% no 150% c warom B 1%. [Ins kaxgoro

n3 4 cnyvaes Hapucynte rpaHuuy noptdens (portfolio frontier) B npoctpaHcTBe

<CTaHAapTHOE OTKNOHEeHNe—OXUaaemMas 4OX04HOCTE> (3amMeTM, YTO C ABYMS aK-

TMBaMMU ONTUMMU3ALUS HE HY>KHA.)

BbiBegute aHanuTuyeckyto opmyny Ang oXumgaemblX LOXOLHOCTEN U OUCTepcum
noptdpens ¢ MuHMManbHon aucnepcuein. CpaBHuTE C BaWMMK rpadoukamu.

Tenepb Hapucynte rpaHuLy noptdens onga cnydvas ¢ 4 aktusamu. [JobasbTe fBa
aKTvBa K BYM U3 NpeabiayLiero ynpaxHeHus, a UMEHHO, akTne 3 C OXXngaemomn
AOXOOHOCTbI0 7.5% W cTaH4apTHbIM OTKNOHeHMEM 5% u akTuB 4 ¢ oXngaemom
aoxogHocTbto 12.5% wn ctaHgapTHbIM OTKMOHeHneM 7.5%. KoppensunoHHasa mart-
puua BbIrmMaauT cneayowmum obpasom:
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Koppenauuu | Aktme 1 | Aktue 2 | Aktne 3 | AKtuB 4
Aktne 1 1 0.5 0.15 0.3
Akt 2 0.5 1 0.1 0.25
AktuB 3 0.15 0.1 1 0.2
AkTtuB 4 0.3 0.25 0.2 1

B nobaBok K rpaHuue, Nnokaxkute YeTbipe akTuBa U nopTdens ¢ MUHUMaNbHON

[mcnepcuen Ha Ballem rpaduke.
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IJdomalwHee 3aaaHue 5

AHarnu3s e npocmpaHcmee doxodHocmu U ducriepcuu (mean-variance analysis) ¢ pucko-
8bIMU akmugamu U 6e3puckosbiMu obru2ayusimu

1.

2.

6.

lNpoBepbTe cnpaBeanMBOCTb ypaBHEHNS (2.26) U3 KOHCMEKTA NEKLUUNA.

Hokaxwute, yto H > 0 (ypaBHeHne (2.26) 13 KOHCMekTa nekuyuun). [Ana cnydyas

A -r
r <c NoKaxuTe, 4To \K/Oj(b(bVILI,VIeHT LWapna B?RT*) B ypaBHeHuM (2.34) N3 KoH-

crnekTanekummn paseH H.

. MokaxunTe, 4TO OoNTMManbHbLIN MOPT(ENbL PUCKOBBLIX aKTUBOB 1T, 3adaHHbIN B

ypaBHeHnn (2.30) 13 KOHCMEKTa NeKUun, NexuTt Ha 3MEKTUBHON FpaHuLe C
TOMNBKO PUCKOBAHHbLIMU akTBaMu. MIHbIMU CroBamm, NOKaXMTE, YTO BblpaxeHue
ans 7 moxeT ObITb 3anucaHo B hopMe onTUMarnbsHoro noptdens cornacHo (2.21)

ona u = g = 7y v uto T NeXuT Ha aMEKTUBHON YacTW rpaHunLbl Npu

NPEANONO>KEHUH, 4To I < £.

. Hangute pewenune 3agayn (2.35) n nokaxuTe, 4TO OHO coBnagaet ¢ (2.30).

. Bbl mOXkeTe MHBECTNPOBATb B ABa PUCKOBbLIX aKTuBa. AkTMB 1 umeet oxXngaemyro

poxogHocTb Uy = 0.1 n craHgaptHoe oTknoHeHne o; = 0.3, a akTMB 2 nmeer
OXngaemyt OoxogHocTb L, = 0.2 n cTaHgapTHOe OTKMNoHeHne 0, = 0.5. Ux
Koa(hpmuUmMeHT Koppenaunn paseH p = 0.2.

(a) HanamTte TOYKY MMHUManNbHOM AUCMEPCUM U CTPaTErnto, C MOMOLLb KOTO-
PO OHa MOXeT BbITb JOCTUMHYTA.

(b) BbinonHuTe NyHKT (a) Npu YyCNoBWUW, YTO TakKXe [OCTYrneH 6e3puUCcKoBbIN
aKTUB ¢ goxoaHocTtbio r = 0.05.

(c) Hangute noptdenbHble Beca ONTUMAnNbHOrO B3auMHOro hoHAa (onTumarnb-
HbI NopTdent PUCKOBbLIX akTMBOB) AN NyHKTa (b).

(d) Mpegnonoxwum, 4To Bbl MHBeCTOp C nonesHocTbto Tuna CARA (constant
absolute risk-aversion ). Npegnonoxum, 4To JOXOQHOCTb aKTMBa pacnpeje-
neHa HopmanbHo. Takum obpa3om, Bbl MOXeTe 3anucaTb CBOK (PYHKLUIO
NnonesHoCT B TepMmuHax He3puckoBOro akBuBarneHTa (certainty equivalent).
B Bawem cnyyae nonoxum, 4To 3710 o3HavaeT cnegytowee: U(E[R], 0) =
E[R] — 502. (KakoB Ball KO3 ®ULMEHT aBCOMTHOrO HEMpUATUA pucka?)
OnpepenuTe Baww onTuManbHbIA nopTdens. MNpeactasbTe Ball UTOMOBbLIN pe-
3ynbTaT B TEPMUHAX BECOB akTuBa 1, akTmBa 2 1 6e3puckoBOro akTmea B
Bawem noptdoene.

Ncnonb3ynte Mathematica nnmn nHoe nporpammHoe obecneyeHve ons peLleHns
cnepyLLero NpakTU4ecKoro 3agaHus.

BosbmuTe exedHeBHble AaHHbIe 3a MATb fieT No NATM MHAEKCaM LeH Ha akumu:
Dow Jones Industrial Index 30 (CLUA), FTSE 100 (Benukobputanus), CAC 40
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(PpaHums), DAX 30 (FTepmanua) n NIKKEI 225 (AnoHus). na aToro Bbl Mo-
XeTe UCnonb3oBaTb, HanpuMmep, NOUCK No HaumeHoBaHusam DJI , FTSE, FCHI,
GDAXI, N225 Ha http://finance.yahoo.com/. Y6eguteco, 4TO Bbl 3arpy3vnu gaH-
Hble C MpaBUNbHLIMK JaTaMu.

(a) N306pasnTe ructorpaMmbl €XeaHEBHbIX LOXOAHOCTEN ONSt KaXOoro MHOEK-
ca.

(b) PaccuuTante oxvmgaemble OOXOQHOCTU W MaTpuUUy KOBapuauuin OOXOLHO-
CTen.

() YMHOXbTE OXMAaemble JOXOAHOCTM M KOBapuaumMn Ha KONMYecTBO paboumx
[Hen, YTOoObl NONYy4YNTb rOA0BbIE AAHHbIE.

Tenepb y Bac ecTb HeoOXxoaMMble AaHHbIE OS1A aHanuW3a B NpoCTpaHCcTBe A0-
XOQHOCTM U gucnepcumn (mean-variance analysis).

(d) PaccuutanTte nopTgenbHble Beca, OKMOAEMYH [OOXOAHOCTb M CTaHZapTHoe
OTKNOHEHWe nopTdens ¢ MMHUManbHOW ANCNEPCUEN.

(e) Hangute adbdekTvBHyto rpaHuuy. [na 3Toro Bbl MOXeTe BblOpaTb HEKO-
TOPYI (PasyMHy) OOXOAHOCTb, HAWTWU COOTBETCTBYHOLWMN 3PEEKTUBHLIN
nopTdens U BbIMUCIIUTDL €ro CTaHgapTHoe OTKNoHeHue. Korga Bbl Hanpete
[iBa nopTdens, Bbl CMOXKETE UCMOMb30BaTb M3BECTHLIN BaM anroputm, 4To-
Obl nonyuYnTb Apyrue addekTmBHble nopTdenun. M3obpasnTte Bce 3TU TOUKM
rpacmyeckn B NPOCTPaHCTBE O—U.

CAPM

. Oxnpgaemas OOXOQHOCTb U CTaHOapTHOE OTKINOHEeHnEe PbIHOYHOIo I'IOpT(beJ'IFI Co-

ctaBnsAT 8% u 12% cooTBeTCcTBEHHO. OXugaemas AOXOAHOCTb LEeHHOW Bymaru
A coctaBnsiet 6%. CTaHgapTHOe OTKNOHeHue LeHHon Bymarn B coctaBnset 18%,
a eé cneundmyecknin puck paseH (10%)2. MopTdenb, MHBECTUPYIOLLUIA % cBoen
cToumocTu B Bymary A n 33 — B B, umeer 6eTta-koadpdurumenT, pasHeii 1. Kakosa

6e3puckoBas CTaBka 1 oxugaemas goxogHoctb B cornacHo CAPM?

. PaccmoTpum pbIHOK, cocToawmid nuwb U3 ABYX akTuBoB: A 1 B. Ha pblHke pas-

meweHo 100 akuum aktmBa A, npogasaembix no ueHe $1 3a akuyuio, n 100 akumin
aktTmBa B no $2 3a akuuto. CpegHss Hopma goxogHoctn aktnea A L = 10%,
aktTmBa B — ug = 6%. be3puckoasi Hopma goxogHoctn r = 5%. CtaHgapTHoe
OTKIIOHEHUE PbIHOYHOM A0X0AHOCTM Oy = 20%. NpeanonoXuMm, 4To PbIHOK B
TOYHOCTM cooTBeTcTByeT Teopun CAPM.

(a) KakoBa oxugaemas [OXOOHOCTb PbIHOYHOrO nopTdens?
(b) Hangute 6eta-koadpcpuumeHT aktmea A n aktusa B.

(c) KakoBa koBapuaums pbiHKa Oy a C akTuBomM A?


http://finance.yahoo.com/
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1. MNMpeanonoxum, YTo CyLecTBYeT MpoLecc, reHepupyroLwun 4OX0AHOCTU, B BU-
Ae ayxdgaktopHon Mmogenu 6e3 ngmocuHkpatTuyeckoro pucka. Mingopmaumnsa ob
oXnaaemblx JoxoaHocTax Tpex aktueoB (A, B 1 C) n nx akTopHbIX Harpy3skax
(4yBCTBUTENBHOCTAX) MO OTHOLWIEHUIO K ABYM bakTopam npuBegeHa B crieayto-
Wwen Tabnuue:

E[R;] | Bj1 | Bj2
Al 0.033, 09|0.8
B | 0.0315| 0.7 | 0.9
C 0.0325 1.0 0.5

(&) MonyuuTe nopTdenbHble Beca ABYX PAKTOPHLIX NOpTdeEnen 1 ux oxuaae-
Mble JOXOL4HOCTMW.

(b) MonyunTe pennuumpytowmii noptdens Ans 6e3pnckoBoro akTuea u ero 4o-
XOAHOCTb.

(c) Ecnu 661 goxogHocTb 6e3puckoBoro aktuea bbina r = 0.025, TO kakon ap-
BGuTpaxHon ctpaTterun Bbl Obl NpuaepXmMBanmcb U Kakosa bbina 6bl NPUBbLIL
OT 3TOM cTpaTernn?

(d) HanomHum, 4yTO (PpyHAaMeHTanbHoe ypaBHeHWe LeHoobpasosaHus APT (ar-
bitrage pricing theory ) B cnyyae AByx(pakTOpHON MOAEenu BbIMAAUT crneay-
oM obpasom:

E[R;] = Ao + A1Bj1 + A2Bj2

Bblumcnute 3HaveHusa Ag, Ay u A, n ybegntecb B TOM, YTO OHW NpeAcTaBs-
naT cobont 6e3pUCKOBYI0 [OXOAHOCTL M MPEMUM 3a PUCK ABYX (PAKTOPHbIX
noptdpeneit COOTBETCTBEHHO.

2. Mucc betenb, MeHemxep B3auMHoro ¢oHga “Humongous Mutual Fund”, 3HaerT,
YTO B HacTosillee Bpems e€ POHA XOPOLUO AMBEPCUMULMPOBAH U YTO ero beTa-
koappuumeHt n3 CAPM coctaenset 1.0. be3spuckoBasi ctaBka coctasnset 8%,
a npemud 3a puck, E[R,,] — r¢, paBHa 6.2%. OHa n3y4yana Bonpoc namepeHus
PUCKOB M NO3TOMY 3HAET, YTO CyLEeCTBYET KaK MUHMMYM OBa (pbakTopa: usmeHe-
HWe nHAeKca NPOMBbILLNEHHOro NPOU3BOACTBA U HEOXMUAAHHAsA WHMNAUUA C CO-
OTBETCTBYOLLMMUA UM NPEMUAMU 3a PUCK A, U A,. YpaBHeHne APT Bbirnagut
cnegywowmm obpasom:

E[Ri] = rf + Abis + Ashi, =
= 0.08 + 0.05b;; + 0.11b;,

(a) KakoBa 4yBCTBUTENBHOCTL €€ NOpPTMENns K HeoxXumgaHHOW MHANAUUK, ecnu
B HaCTOALMA MOMEHT ero 4YyBCTBUTENbHOCTb K NepBOMYy (pakTopy paBHa

bp1 = -0.5?
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(b) Kakowm ctaHeT 4yBCTBMTENBLHOCTb MOPTAENs K nepBoMy (hakTopy, €Ccrnm MUCC
BeTtenb peopraHusyet ero Tak, 4YToObl COXpaHUTb OXMOAEMYH LOXOL4HOCTb,
HO MPY 3TOM CHMU3UTb 3aBUCUMOCTb OT MHNALMKN A0 Hyns (T.e. bp, = 0)?

3. Cchopmynupyiite 3agady o Bbibope noptdens B O4MH Nepuod, B KOTOPOW MHBE-
CTOp nonyyaeT None3HoCTb OT NoTpebneHns kak B MOMEHT BpeMeHu O, Tak M B
MOMEHT BpemeHu 1. lNpeanonoxum, 4To AOCTyneH oauH 6e3puCcKOBbI akTUB U
N puCKOBbIX akTMBOB. [loKaxuTe, YTO Bbl MOMy4yaeTe ycrnoBne ONTUManbHOCTU B
dopme ypaBHeHUs (2.13) N3 KOHCNEKTa NEKLMMN.
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3AO0AHNA ONA NPOMEXYTOYHOWU ATTECTALMUU

JK3amMeH

Obwmn Bec: 157 6annos.

1. (61 6ann) HecocmosimenbHocmb 80 spemeHu (Time inconsistency)

Bpatbsa MNeTsa, BaHsa n AHgpen xogsaT B KMHO no cy66otam. Y HUX eCTb OeHb-
M TONbKO Ha 4 unbma U3 NATU, KOTOpble MOKa3blBalOT B 9TOM Mecsue (Tak
YK MONYyYMnocb, YTO B 9TOM Mecaue nsaTb cyb6oT). Y HMX oguMHakoBble nosies-
HOCTU OT (PUIbMOB KOTOpPbIE NpeAcTaBneHbl B Tabnuue. Bce nmerot nonesHoctu
U= u+B8  (0.9999)'ur.. MeTs cocTosaTenbHbLIN BO BpeMenu (time consistent ),
BaHsa onbITHLIM M HecocToATENbHLIM BO BpemeHu (sophisticated time inconsistent )
(B = B* = 1/2) v AHApeln HauBHBbIN N HECOCTOSITENbHLIA BO BpeMeHu (naive time
inconsistent) (B = 1/2, * = 1). B pewexun moxete 3ameHsts 0 = 0.9999 Ha
0 = 1, korga 370 He NpuHUMnuaneHo. [1one3HoCTM OT NoXo4a B KMHO cregytoLume:

Tabnuua 1: NMone3HocT OT Noxoaa B KUHO

1-as cy6boTta] 3
2-aa cybboTa| 3
3-acybborta| 5
4-aa cybboTa| 8
5-aa cybbora| 13

(&) (3 6anna) B kakon geHb NeTs He nonaeT B KUHO?

(b) (5 6annos) B kakon geHb BaHs He nonget B KMHO?

(c) (5 6annos) B kakon geHb AHOpPEN He NONAET B KUMHO?
MBaH, MNeTp n AHOpen MOryT JOroBopUTbCA CO CBOEW MaMOW M noexaTb Ha aadvy,
4TO06bI NOMOYL €M TaM CO CTPOUTENbCTBOM AOMa. [JaHHbIN JOroBOpP HE MOXET
ObITb NpekpaLyeH. VX nonesHocTb OT AaHHOW Noesakn coctaBuT -1.

(d) (3 6anna) MNoenet nu MNMeTp Ha gady? Ecnu ga, To Ha Kakon Hepgene?

(e) (10 6annos) Moepet nn MBaH Ha gady? Ecnu ga, TO Ha Kakon Heaene?

(f) (10 6annos) MNoenet nn AHgpen Ha aavy? Ecnu ga, To Ha kakon Hepene?
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Takke VBaH, NeTp n AHapen gentoT goMallHWe 3afaHns Ha 1-1, 2-1 n 3-1 Hefe-
nsx B cy66oty. [ns atoro um HY>XHO/MpoYecTb 12 cTpaHuLy y4yebHuka. lNMoTpaTtume

h B oeHb, OHM MOryT npoyvecTb P = h CTpaHuL, U NONYy4YMTb NOME3HOCTb U = —h.

(Mpeanonoxute 3gecb, Yto 6 = 1.)

(9) (5 6annos) Kak [leTp pacnpegenut CBOe BpeMsi Ha AOMallHee 3afjaHue B
yKa3aHHble BbIXOAHbIE?

(h) (10 6annos) Kak WMBaH pacnpegenut CBOe Bpemsi Ha [OMallHee 3ajaHve B
yKa3aHHble BbIXOOHbIE?

(i) (10 6annos) Kak AHApewn pacnpedenqT CBOe BpeMS Ha OOMalLHee 3adaHue
B YKa3aHHble BbIXOAHbIE?

. (25 6annos) 3asucumocmb nonesHocmu om npednoymeHull (Reference-dependent

utility). OnopHbit kpumeput (Reference Point). OxudaHusi

Ona nget nokynatb Ha pbIHOK Tydnn. OHa oXupaeT, YTO Ha PbliHKE BO3MOXHbI
age ueHbl (p; = 4, pn = 10), BeposaTtHocTb Pr(p = py) = 0.5. OnunHa nonesHocTb

u(cl,c2;rl, r2) = vel + n(v(cl —rl)) —c2 + n(r2 —c2). 3gecb cl — Tydorim (1

ecnn kynuna, 0 ecnn HeT) ,2 — AeHbru. [TonesHocTb, OCHOBaHHas Ha NPUBBLINAX
n ybbiTKax (gain-loss utility ), n(x) = x gnax > 0un(x) = Ax gnax < 0.
LleHHocTb Tydpens v = 12.

OnopHble kpuTepuu (reference points ) — ee OXMAAHUSA OTHOCUTESNBHO [EHer, KO-
TOpble OHa NOTPATUT, N Tydernb, KOTOpble OHA KYMuT.

(@) (5 6annog) MNyctb cTpax notepu (loss aversion) A = 1 . Kak cebs byaet
Bectn Ons korga npuaeT Ha pbIHOK?

Oanee nyctb A = 2.

(b) (10 6annos) OnuwmnTe camonopgepxusatowe (paBHOBECHbIE) CTpaTerum
Onu.

(c) (10 6annos) Ookaxute, YTO OHM cCaMONoaaepPKUBatOLLME.

. (30 6asnnos) dytbonmcT MBaHUWweEBMY [0 CUX MOP HE 3HAET, HACKOSIbKO XOPOLLO OH

3abuBaeT ronbl, HECMOTPA Ha TO YTO OH UrpaeT BO BCeX MMaBHbIX (PYTOOMbHbIX
nurax. OH gymaerT, YToO OH cynep-3Be3ga cpean 6ombapampoB C BEPOSITHOCTLIO
0.5, 1 noatomy 3abuBaeT ron B KOHKPETHOM urpe ¢ BeposTHoCTbio 0.8. OH Tak-
>Ke Nogo3peBaeT, YTO OH MOXeT ObiTb NPOCTO OTNNYHLIM BoMBapaMpPOM C Takown
BEPOSITHOCTbIO, YTO OH 3abuBaeT ¢ BeposaATHOCTbIO 0.4. Ceryac OH urpaet B poc-
CUMCKOW nure, Ny Hero 8 nrp B ce3oHe. OH yxe cbirpan 3 urpbl 1 He 3abun HK
B odHOW M3 HMX. Pacnonaras gaHHoM uHgopMauuen, nepecmoTpute ero cratyc
cynep-3Be3abl.

() (10 6annos) KakoBa BeEpOATHOCTb, YTO VIBaHULWeEBWY cynep-3Be3na?

(b) (10 6annos) KakoBa ero goragka npo LaHHYH BEPOSTHOCTb, €CN OH CrKLL-
KOM 3aHSAT, YTOObl pa3MbIWAATL HAZ4 3TUM BONPOCOM, U MPOCTO BEPUT B
3aKOH MariblX Yicen C pasmMepoM YpHbI paBHbIM 8 nrpam?
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(c) (10 6annos) Ero apyr MoypuHbIO XO4ET NOCNOPUTL C HUM KacaTenbHO crie-

aytowero matya. OH npeanaraet 1 nuBo npotue 10 Ha To, YTo VMBaHUWeEBNY

He 3abbeT HWM ogHoro rona B cneaywulen urpe. Cneayet nu MeaHuwesnyy

cornawarbcsa Ha cnop? CTtaHeT fiM OH 3TO Aenatb?

4. (45 6annos) OMmnupuka u Kopomkue 80rpocChl

MNpuBeanTe npumep n3 obnacTm NOBEAEHYECKON IKOHOMMKU, T.e. IMNUPUYECKME
cTaTbW (HEe 3KcnepuMeHThl!), KoTopble 0BCYXAanuch Ha NeKUMsiX, N0 HMXKeyKa-
3aHHbIM TemaM. Bam He Hy>XHO MOMHWUTb aBTOPOB, HO HY)XXHO pacckasaTtb UAEH
1 nocbin. He 6onee 100 cnoB Ha KaXkAbl OTBET.

(@)
(b)
(©
(d)

(5 6annos) OnopHein kKpuTepuin (reference point).

(5 6annos) HecoctosaTensHOCTb BO BpeMeHM (time inconsistency).
(5 6annos) Owmnbka urpoka (gambler fallacy|).

(5 6annos) Ospuctuka (heuristics).

(e) (5 6annos) CmeLleHne npoekumn (projection bias).

O6cyanTe NOHATUS HUXKe (HeobsasaTenbHO C NpuMepamn ctaTen):

()

(5 6annos) CoumnanbHbli MHOXUTENL (Social multiplier).

(9) (5 6annos) B ctaTbsaAx roe areHTbl UCMOMb3YOT MexaHW3M obs3aTenscrea

(h)

()

(commitment devise ) onst KOHTPONSA NPOKPACTUHALMKN, KaKOW TUM areHToB
00bl4YHO AenaeT 370 (MCMOoNb3yeT yka3aHHbIN MexaHu3M)? byabTe kak MOXHO
Bornee TOYHbIMWN.

(5 6annog) Mapus, pellatowiasi NoO NOBoOAY pacnpeneneHns nNpmM3oB Mexay
Onbron n Katen, genaet Bbibop B nonbay (8, 8), a He (15, 7.5). Bo3amoxHO
N 06 BACHUTL AaHHbIN (PAKT TONBKO C TOYKU 3peHust npegnodteHunin Ponco-
Ha (Rawlsian preferences ), nnu 4To-TO ele AOSMKHO ObITb 3a4eNCcTBOBaHO?
ByabTe Kak MOXHO 6onee TOYHbIMM.

(5 6annos) B 3agave 2 nonesHocTb Onbru npeacrasfeHa cnegyowen oyHk-
unen:V(m, r) = (m —r), korgam >r, n V(m, r) = A(m —r), korga
m < r. Mpegnoytenuns [kenH Boirnagat Tak: V(m, r) = (m —r), korga
m=>r,uV(im, r) = -A (r —m), korga m < r. lNpuBeaute onucaHue (B
CrnoBax) TOro, Kak 3TW NPeAnoyTeHUs oTnnYarTca OT npegnoyteHnn Onu,
YyKa3aHHbIX Bbllle, U KaK 3TO OTpaxaeTcs Ha npuHaTue [DKenH pelleHuin
OTHOCUTENbHO U3MEHEHUN B pUHaHCcax.



328 NMNoBegeH4Yeckas 3KOHOMUKA

SAOAHUA ONA TEKYWWEIO KOHTPOIJIA

JomawHee 3apaHue 1

1. Monyuute Tabnuuy nonesHocten Ansa Katu, kotopas npogaet Tyhnu 1y KOTOpou
onopHble KpuTepun (reference points) BbipaxeHbl B TEPMUHAX OXMOAHUN.

2. ObbsACHWUTE KapTUHKY HWKe (pennukaumsi, gopaboTka M3BECTHOrO dKCNEPUMEHTa
Medvec et al. [1995]!), ocHOBbIBasCh Ha MPOMAEHHLIX Ha MEKUUAX matepuanax.
MoxanyncTa, ncnonb3ynte He Gonee 100 cnos..

10 T
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3. VImes onopHble KpUTEpUM, OCHOBAHHbIE HA OXMAAHUAX, [DKOH xo4eT KynuTb 6o-
TUHKN U CTankMBaeTCsl C BbICOKOW LieHON C BepoATHOCTbI0 1. OH Takke umeet
cTpax notepu ¢ kKoapduumeHTom 4. LleHHocTb 60TUHOK Anst Hero coctaenseT 1.
(Bbicokast) ueHa 60TUHOK — 1.5.

(a) MoxeMm nun Mbl CTONKHYTLCA C TAaKoW CUTyaumnen, 4To [)KOH He KynuT Tydonn?
Ob6bscHMTe. YTO Bbl AyMaeTe No 3TOMy MOBOAY, €CNM Bbl HAXOAUTECH B MUpe
Knaccm4eckon Teopuu nonesHocTu?

(b) Bo3aMoxHO nu, 4To [I)KOH KynuT Tyhnn? YTo Bbl JymaeTe no 3ToMy NoBoaY,
€CIM Bbl HAXOAUTECH B MMPE KNacCu4Yeckon Teopum Nnone3HocTn?

4. AreHT umMeeT creayroLylo QyHKUMI0 nonesHoctu: v(X) = X ana x > 02 u £2x
ans x < 02 OH MHBECTMPYET KaXAbl AeHb Ha NPOTSKEHMMU CReayoLIMX OBYX
AHen. Kaxabin geHb MOryT Npou3onTu aBa cobbitusi: oH uHeectupyeT $3000 ¢
BeposATHOCTb0 1/4 nnn $1000 ¢ BeposATHOCTbIO 3/4.

[lonycTM, YTO OH MOXeT BbiOpaTh, KOrga NPoBepUTb AOXOAHOCTb CBOEro MopT-
densa: NMBo B KOHLIE KaXkaoro Anis, nubo TONbKO B KOHLIE BTOPOro AHA. [axe
€Cni OH BbIOMPAET NepBYIO OMNLMIO, OH HE MOXET W3MEHUTb CBOW MopTdens no-
cne nepsoro AHSA. OH oXuaaeT, YTo LeHHOCTb NOpTgEns CyMMUPYETCS MO AHSAM,

LVictoria Husted Medvec, Scott F Madey, and Thomas Gilovich. When less is more: counterfactual
thinking and satisfaction among olympic medalists. Journal of Personality and Social Psychology, 69

(4):603, 1995
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Tak YTO ecny OH NPOBEPSIET B KOHLIE KAXXAOro AHS, ero nofiHas oxuwaaemast LeH-
HOCTb paBHa €ro OXmagaemMow LeHHOCTM 3a MepPBbIA AEHb NIIKC €ro oxuaaeMas
LIeHHOCTb 3a BTOpPOW AeHb. HO ecnu oH npoBepsieT TONMbKO B KOHLIE BTOPOro AHS,
€ro nonHas oXKugaemas LEHHOCTb NopTdens — 3TO NPOCTO OXnaaeMasi LeHHOCTb
OT CyMMbl ucxofoB 3a oba gHs. (OH cTankuaeTcs € goxogamu Unn ybbiTkamu
BHE 3aBMCKMMOCTM OT TOrO, NPOBEPSIET OH B KOHLE KaXXAOro AHS UMK TONbKO B
KOHLIe BTOPOro.)

(&) YTo OH nmpegnouTeT: NPOBEPATH AOXOAHOCTb B KOHLIE KaXXAOro AHSA WM
TONbKO B KOHLE BTOporo AHA? O6bacHMTe anrebpanyeckm M UHTYUTUBHO.
Tenepb NpegnonoxuTe, YTO NEpes HUM CTOUT TOT >Ke BbIOOp, HO €Crnn OH
pelaeT nNpoBepATb NOpPTdEnt B KOHLUE KaXAoro AHS, OH MOXET BbIBECTU
AEHbIMN C BUPXKEBOTO PbIHKA (eAMHCTBEHHAs! OMUMS) B KOHLIE NEpBOro OHS,
ecnu noxkenaet. [anee npegnonoxuTe, 4TO Aaxe €CnM OH pellaeT npoBse-
PSATb B KOHLIE K&XXAOro AHS, ero LEHHOCTb NO-NPEXHEMY oOnpeaenseTcs ero
npubbinammn 1 yobiTkamu 3a oba gHS C ONOPHBIM KpUTeprem pasHbiM 0.

(b) Kakum 6yget ero pelleHvwe No NOBOAY MHBECTULMIA B KOHLE NEPBOro OHS,
€CInn OH OBHaPYXWT, 4TO ero akumm Boipocny Ha $3000? ObbsicHuTe anreb-
panyeckn 1 NHTYUTUBHO.

(c) Kakum GygeT ero peleHne no noBOAY MHBECTULMIA B KOHLE NEPBOrO OHS,
ecnu oH OBHapPYXWT, YTO ero akuum ynanm Ha $10007?

(d) YuutbiBas vHBecTUUMOHHbIE pelwenuns B (b) n (C) n npegnonarasi, 4YToO OH
HapywaeT noboe paBHOBECHE, COXpaHAs CBOM akuuu B NOBOM cnyyae, 4To
OH NpeanoyTeT: NPOBEPATb AOXOAHOCTb B KOHLE KaXAOro OHA UMW TOMbKO
B KOHLIE BTOPOro?

5. lpednoymeHus ¢ yknoHom 8 Hacmosiujee (present bias preferences). Yacmb 1

[MokaxnTe, 4YTO B Npumepe KyMynATMBHOW NpokpacTuHauum (npoyects 30 cTpa-
Huy, 3a 30 gHen) onbITHBIN (Sophisticated ) yenoeek noTpaTuT okono 38-39 Yacos
Ha 0CBOeHWe maTepuana.

6. lpedrnoymeHus ¢ ykrnoHom 8 Hacmosujee (present bias preferences). Yacmb 2

Bo6 npuHan npegnokeHne o pabote n OOMKEH NPUCTYNUTL K BbIMOMHEHWIO 3a-
Aad vepe3 30 gHen (T = 30). B cuny cneundukn ero JOMKHOCTU, MY HY>KHO
ObITb abcontoTHO 3g0poBbiM. K coxkaneHnuto, y boba BO3HMKAN HEKOTOpbIE Mpo-
Bnembl CO 300pOBbEM, peLleHne KOTOPbIX CTaHOBUTCSH BCE CIIOKHEE C TeYeHUeM
BpemeHW. EMy Hy>XHO nonpaBuTb 340POBbE, U NOCNEAHUA [eHb, KOrga OH MOXeT
370 caenatb, 6yget yYepe3 30 gHen, npu T = 30. HaumHas c cerogHa (t = 0),
KaXkabl nocnegywowui OeHb YBeNMYMBAET ero oMHaHCcoBble 3aTpaThl Ha peLue-
HWUE BOMPOCOB 3[0POBbA MO JKCMOHEHUManbHOM dyHKumm: c(t) = 100(1.1). OH
MOXeT BblOpaTb, B KAKOW AeHb OH Obl XxoTen pelwmnTb Npobnembl CO 340POBLEM.

(a) Mpepnonaras, 4To y boba ecTb IKCNOHEHUMaNbHOE AUCKOHTUPOBaHME C O =
1, kaknm 6yget ontumanbHoe pelwerne? Korga oH nonget kK Bpady? CKOnNbko
OH eMy 3annaTuT?
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(b)

()

(d)

MNpegnonaras, 4To 06 HanBHbIN (Naive) cd = 1 mn B = 0.9, korga oH nonaeT
K Bpavy? CKONbKO OH emy 3annaTtut?

Ecnn bo6 onbITHbIN (sophisticated) ¢ d = 1 n B = 0.9, koraa oH nonget K
Bpayy? CKOMbKO OH eMy 3annaTtut?

Ero npobrnembl cO 300pOBbEM MMEKT MHPEKLUMOHHBIN XapakTep, U 4Omnos-
HUTENbHbIE 3aTpaTbl ANs 06LEecTBa BO3pacTaloT C aHaNormyHon CKOPOCTbIO:
c(t) = 100(1.1)'. Boba 3TO He BOMHYET, HO paLMOHarnbLHOe (3TO BaXXHO) npa-
BUTENbCTBO 3TO 6ecnokomT. [1paBuTeNsLCTBO MOXET BblAENUTb cybecnanm ans
Boba, 4ToObl OH cxoaun K Bpady. Kak npaBuTenbCTBO AOSMKHO MOCTYNUTL?
OTBeTbTE AN KAXA0r0 U3 ONMCaHHbLIX B NPeAbIgYLUMX MYHKTax crnyyaes.
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3AO0AHNA ONA NPOMEXYTOYHOMU ATTECTALMUU

dkKk3ameH

O6bwwuin Bec pabotbl: 100 6annos.

WHcmpykyuu: Ha ak3ameHe Henb3s N0fb30BaTbCAd HUKAKMMW MaTepuanamu, Kpome
BymakHoit konum cTaTtbn Gagliarducci and Nannicini [2013]! 6es kakux nM6o NOMeToK.

1. (13 6annos) HaumoHanbHas nporpamma conugapHoctu (HIMC) 6bina 3anyweHa B
AdraHncTtaHe B utoHe 2003, 4yTobbl pa3BuTb MHCTUTYTbI FpaXgaHCKoro o6LLecTBa,
MECTHOro caMoynpaBfieHUs N CHU3UTb YPOBEHb BeQHOCTM, NpeaoCTaBnB AEPEBHAM
AOCTYMN K NpoaBWHYTON MHpacTpykType. B AepeBHAX-yyacTHULAX nporpaMmma
TpebyeT n3bpaHne MeCTHOro KOHCyna no pasBUTUIO Yepe3 TalHoe ronocoBaHue.
MNocne n3bpaHnsa koHcyn obssaH co3daTb YEpHOBYH BEPCUIO NOKANbHOMO MraHa
Pas3BUTMS M NPEANOXUTb PasfnyHble NPOEKTbI MO YNyYLWEHNO MHAPPACTPYKTYPbI
N NOBLILLEHNID YENOBEYECKOro kanutana, Kotopble Obl NpohuHaHCMpPOBaNUChL U3
cpeacte HIMC. MNpeano>keHHble NpoekThl, yaosneTsopswwme TpedboarHmsam HIC,
panee MHAHCUPYIOTCA rpaHTaMu, pasMep KOTOPbIX onpeaensercs no YUCny Xu-
Tenen aepeBHn (B cpegHem $200 Ha yenoseka n makcumym $60000 Ha Bcto aepes-
HIO).

(a) MNpegnonoxum, Bam xo4eTcs oueHUTb agdekT nporpammbl HCIT Ha akoHO-
muyeckoe bnarococtosiHne. Kakme npobnembl MOryT ObiTb Y OLEHKM, KOTO-
pasi NpOCTO CpaBHMBAET AEPEBHM y4acTHUKM nporpaMmmbl HCIT n gepeBHy,
KOTOpble He nonanu B nporpammy?

(b) OnuwwnTe aM3anH SKCNEepUMeHTa, KOTOPbIN Obl NO3BONUM BaM OLEHUTb adh-
dekT nporpammbl HCIT Ha akoHOMU4Yeckoe 6narococTosiHUE.

(c) Kakvne moryT 6biTb NpobnemMbl C BHELUHEN U BHYTPEHHEWN BANMOHOCTbLIO OLIEH-
KW, MONyYEeHHOW M3 BaLLEro AamusaviHa aKcnepuMeHTa? HackonbKo OHW pene-
BaHTHbI B AaHHOW cuTyaumm?

2. (15 6annos)

(a) Kakue oCHOBHble NPeanonoXXeHns y OLEHOK nceBgopaHaomumaaumen (match-
ing estimators)

(b) Ans yero HyXHO npumeHaTb PSM (propensity score matching ), ecnm MOXHO
NMPUMEHUTb TOYHbIA MeToa?

1Stefano Gagliarducci and Tommaso Nannicini. Do better paid politicians perform better?
disentangling incentives from selection. Journal of the European Economic Association, 11(2):369-398,
2013
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()

(d)

[onyctum, Bbl XOTUTE BOCMOSb30BATLCA KAaKOM TO OLIEHKOW MCeBLAOpaHOo-
mmsaumm (matching estimator ). OnuwunTe, Kak MOXHO UMMNIIEMEHTUMPOBATb
TaKyto OLEHKY.

MpennoXkuTe TECT, KOTOPLIN NPOBEPUT, BBINOSHATCA NM HeobxogumMble Ang
YCMELHOCTN BalLEeW OLEHKM NpeanonoXkeHns (Tect nnauebo).

3. (15 6annos)

(@)

(b)

KakoBbl [iBa rmaBHbIX YCMOBUSA BanNMAHOCTU UHCTPYMeHTa? YTO MOXeT npo-
N30NTU, ECNIN OHN HApPYLUEHbI?

[onycTnm, Bbl XOTUTE OLEHUTb MPUYUMHHO-CMEACTBEHHYIO CBA3b MeXay Mo-
NUUMEN N YPOBHEM MPECTYMHOCTU. Y BaC €CTb KONMMYECTBO MNOSNULIENCKNX
Ha aywy HaceneHus (X) n ypoeHb npectynHoct (Y) Ha ypoBHe ropopa.
HonycTtum, y Bac goctatoyHo 6onblias Belbopka W, JOMYCTUM, Bbl MOXeETe
nonyyYnTb AaHHble O JIOOOM KOMMYECTBEHHO W3MEPMMOM rnokasatene (Ha-
npumep, Konunyectso Tpyd B ropoae). Bo3MOXHOCTM NpOBECTM 3KCNEPUMEHT
y Bac HeT.

I. OBbsaAcHUTe, noyeMy X MOXET OblTb 3HOOrEHHLIM B JaHHOW CUTyauuMN.

ii. MogymanTe o0 TOM, Kyaa byaet HanpaBNeHO CMELLEHME MPU OLEHKE CTaH-
paptHon MHK perpeccuen (OLS) acbcpekta X Ha Y.
iii. MpuaymanTte BanuAHbIA MHCTPYMEHT.

4. (7 6annos)

(a) OnunwuTte, B Kaknx yCrnoBUAX Heobxoammo NPUMEHATb MeTO4 MaKCUMalibHO-

(b)

ro npasgonofobus ¢ orpaHnyeHHon uHgopmaumen (LIML).

Honyctum, Bbl 6opeteck ¢ NpobrnemMon 3HOOreHHOCTN OOBACHALEN nepe-
MEHHOW N MCnonb3yeTe MeToqd UHCTPYMEHTAmNbHbIX NepeMeHHbIX. Bbl cpas-
HUBaeTe pesynbTaTbl MHCTPYMEHTANIbHOW OLEHKU W pesynbTaTbl MeToda Mak-
cManbHOro npaegonofobus ¢ orpaHuyeHHon uHopmaumnen. OkasbiBaeT-
CH, YTO OLEeHKa MHCTPYMEHTarnbHbIMA MNepPEMEHHbIMU HaxoauUTCa nocepegunHe
mMexay oueHkorn MHK 1 oueHkor meToga MakCumanbHOro npaBaonofobus
C orpaHuyeHHon uHdgopmaumen. O yem aTo roBoput? Hapucynte rpaduk,
eCcnu BaM 3TO NOMOXET.

5. (15 6annos). N3BecTHO, YTO SKOHOMMYECKOE pa3BuTMe 06nagaeT HEKMM MOCTOSIH-
CTBOM, M YPOBEHb Pa3BUTUSA B MPOLLIIOM OKa3blBa€T CUSIbHOE BIIUSHME HA YPOBEHb
pa3suTus B bygywem. B akoHOMM4YecKon nuTepaType yTBepX4aeTcsi, YTO Couu-
anbHbIM KanuTan (goBepuwe, KynbTypa, YBaXKeHWe K OKpYXatolwmm) — 3TO OAMH
N3 onpegensLmx akTopoB 3KOHOMUYECKOTO Pa3BUTUS], KOTOPbIN MOXKET OOb-
SICHUTb AONTOCPOYHbIE Pa3nMymsa B ypoBHE passutusa. MHorme ytBepxaaroT, Y4To
OnbIT AeLeHTPanM30BaHHOrO NPUHATUS PELLEHUA B NPOLLIIOM MOTI CUfbHO MOBK-
ATb Ha couManbHbIA KanuTarsn, KOTOPbIN B HEKOTOPbIM CMbICAE nepeaancs cospe-
MEHHbIM MOKONeHuaM. Utanma aenseTca ogHUM M3 NPUMEPOB CTpaHbl, B KOTOPOK
ropoga B pasnnyHbIX perMoHax CUibHO OTNUYaTCa ApYr OT Apyra no YpOBHKO
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coumnansHoro Kanutana. Hekotopble utanbsiHckne ropoga B CpefHue Beka Obl-
nn cBob6OAHBIMU OeLeHTPanu3oBaHHbIMM nonucami. B To BpemMsi kak B HXKHOM
Wtanuu gonroe Bpems rocnogctsoBany HOpMaHbl, NOMeELIaBLUNE Pa3BUTUIO He3a-
BMCUMBbIX FOPOAOB rocynapcTs B aTon Yactu Mtanuun, B ceBepHon Utanum ropoaa
ropoga 6binn nyyile pacrnosioXeHbl C BOEHHOW TOYKM 3peHus u ¢ bonbluen Be-
POSTHOCTbIO 06pasoBbIBaNM He3aBUCKUMblE rocyaapcTBa. M3BecTHO, YTO OTpYyCKu
OblM 3HAMEHUTBI CTPOUTENBCTBOM FOPOAOB B XOPOLUO YKPENSIEHHbIX MecTax.

(a) B cratbe Tabellini [2008]? nokasblBaeTcs, YTO B perMoHax ¢ Gorbluein aeLeH-
Tpanusaunen B rocynapCTBEHHOM ynpaBneHun B 17-18 Bekax Gonee BbICOKUI
YPOBEHb Pa3BUTUSA M OOX04A HA OyLly HaceneHus cerogHs. Yo6exaawT nu
Bac aprymMeHTbl O TOM, YTO JdeleHTpanu3aumsa B CpegHue Beka BreveT 3a
cobon 6onee BbICOKMW YPOBEHb COUMANbHOMO KanuTana, Y4To BfievyeT 3a Co-
bon bonee BbICOKMI YpOBeHb pa3BuTUsS cerogHa? MoryT nu 6bITb apyrve
BbIBOAbI U3 JAHHbIX CTaTbn?

(b) TMpeanonoxwum, YTO Bam M3BECTHO, ObIN N UTANBbAHCKUIA rOpPoOJ, HE3aBUCK-
MbIM FOPOAOM-TOCYAapCTBOM UIM HET. Y Bac eCTb BCE BO3MOXHbIE AaHHbIE
06 aTux ropogax cerogHs. Kak Bbl MOXeTe NpoBepUTb rMnoTesy O BuMs-
HUW geueHTpanu3aunm B CpeaHue Beka Ha YpOBEHb COLMAnbHOro KanuTana,
KOTOPbIN, B CBO ovepeab, obnagaer UCTOPUYECKMM MNOCTOSIHCTBOM W OKa-
3bIBaeT BMUSIHUE Ha ypOBeHb pa3BuTUs cerogHa? Kakve Bam HeobxoauMbl
ycnosus ugeHtudukaummn? Kakme noteHumansHble npobnemsl y npeanoxeH-
Horo Bamu noaxopa?

(c) MNpegnonoXkmMm, 4TO BaM M3BECTHO, ABMSIETCS 1M ropod CEBEPHLIM FOPOAOM
3TpyccKoro npoucxoxaeHus. Kak Bbl MOXeTe MCnonb3oBaTh 3Ty MHAGOP-
MaLMIo, YTOObI YNyylNTb Ball 3MMMPUYECKUA MOAX04 U3 NpeablayLiero
nyHkTa? Kakne Bam Heobxoammbl ycroBust ngeHtngukaumm? Kakne ns atux
YCINOBWI Bbl MOXKETe NPOTECTUPOBATL?

(d) Tpegnonoxum, 4TO TENEPb M AN KXKHbBIX FOPOAOB BaM M3BECTHO UX 3TPYC-
ckoe npoucxoxgeHve. Kak Bbl MOXeTe MCnofb3oBaTb 3Ty MHMOPMaLMIO,
4yTO6bI YNYYLNTL SMMUMPUYECKMA NOAXO4 M3 Mpeaplgywero nyHkta. Kakue
BaM HeoOxoauMbl yCcroBus naeHTudukaumn? Kakve u3 3Tux ycrnosui Bbl
MOXKeTe NPOTEeCTUPOBaTbL?

6. (15 6annos). Mynmuunanutetr ONMSIKOHA pewwnn yrnydlwmnTb CUTyauuto C 3arpy-
>KEHHOCTbIO JOPOr U OpraHn3oBarn crneuunanbHy Monocy Ana ropoackoro TpaHc-
nopTa Ha HEKOTOPbLIX ynuuax. Bce cneumanbHble Nonockl ObiNy BBEAEHLI B OANH
[eHb. [MaBHbIN apryMeHT 3a BBeeHWe Nonoc — Tenepb 6onbwne U HENOBOPOTNN-
Bble aBTOOYCbl M ManeHbkMe MallMHbl He OyayT MelwaTtb Apyr Apyry Ha gopore,
YTO B CBOK OYepedb YBENMUYUT CPELAHION CKOPOCTb OABUXEHUS U CHU3UT Konu4e-
CTBO Npobok. Bac npocsaT oueHWTb yCnewHocTb pedopMbl.

[donycTtnm, y Bac umeeTcs crneaylowas Kpocc-cekums: Gbina nv BBegeHa cnewm-
anbHas nonoca W HeT, YPOBEHb 3arpy>KeHHOCTW Joporn n Habop KoBapuaToB

2Guido Tabellini. Institutions and culture. Journal of the European Economic Association, 6(2-3):
255-294, 2008
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(MHpacTpyKTypa, Hanuyme BOMbLLIOro TOProBOro LEHTPa, HaceneHue, narm aTnx
nepemMeHHbIX).

(&) MoXHO N NPOCTO CpaBHUTb CPEAHIOK 3arpy>XeHHOCTb [OPOr CO crneuunarnb-
HOW nofocon 1 6e3 1 Takum o0b6pasom oueHnTb ahdekT pedopMbl?

(b) OnuwwuTte, kak Gbl Bbl BOCNONb30BaNMChL NceBgopaHaoMusaumein (matching
estimator) ans oueHkn acpdekta pedopmsbl.

(c) Kakvne npegnonoxkeHus Heobxoaumbl, YTOObLI MCNONb30BaHWE NceBaopaHao-
Mu3auum Oblno BanuagHo?

(d) OonycTtum, Bbl Obinn 66l OTBETCTBEHHBI 3a NPOBeAeHME pedopMmbl 40 ee BHES-
peHus. Kak ©bl Bbl NpoBenn ee, YToObl XOPOLO OLEHUTb apdekT?

(e) MoxHO nn 0600LWKMTE pesynbTaTbl 3TOrO UCCNEAOBAHMS NPUMEHUMO K ApY-
MM cTpaHam? Kak Bbl cuMTaeTe, ecnv NpoBecTM Takoe uccrnegosaxue B Poc-
cun, Kakne ByayT pesynbtaTbl?

(f) Kakvne npeumyuiectsa rpacdmnyeckoro aHanusa Hag napameTpu4ecknm?

7. (5 6oHycHbIx bannos). [MocmoTpuTe Ha rpadunKk NPUYUHHO-CMEACTBEHHON CBA3W

Hwke. Kaxgas BepluMHa 3TOro rpadmka — 9TO CrnyyanHas BenuymHa, obosHa-
YeHHas 3arnaBHoOn OykBOW. XKMPHbIM KPYXXKOM 0003Ha4YeHbl BENUYMHBI, KOTO-
pble Mbl Habnogaem, octanbHOe — MYCTbIM KPY>KKOM. [1pUYMHHO-CReaCcTBEHHas
cBA3b 0603HavYaeTcs CTpenkaMn (NepeMeHHast B Hayane CTpPesnku BAUSET Ha ne-
PEMEHHYI0 B KOHLE). [JonyCcTUM, Mbl XOTUM OUeHUTb BnusHWe D Ha Y. MogpobHo
onuwmnTe, Kak bl Bbl MO BbIABUTL 3TY NPUYUHHO-CNEACTBEHHYIO CBA3b.
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SAOAHUA OANA TEKYLWWEIO KOHTPOIJIA

HdomalwHee 3apaHue 1

1. (a) MNMpoaHanuanpynTe NACHI U MUHYCbl 3KCNEPUMEHTANIMCTCKOTO Moaxoaa K
aHanu3y gaHHbIX (XoTa 6bl 5 NnNCoB U MUHYCOB).

(b) MMpoaHanuanpynTe NNKOCHI U MUHYCbI CTPYKTYPANUCTCKOro noaxoda K aHa-
N3y gaHHbIX (X0Ts 6bl 5 NACOB U MUHYCOB).

2. MpouutaiTe cratbio Miguel and Kremer [2004]'. CoenaitTe KpaTKuid nepeckas
cTaTby 1M 00CyaWTe NOAXOA AaBTOPOB K BbISIBNEHWIO NPUYUHHO-CNEACTBEHHOW CBA3N
B JaHHbIX.

3. Bam npegnaraetca ucnonb3oBatb 6a3y AaHHbIX C MHGOPMaLMEN O 3aHATOCTM B
pervoHasnbHbIX opraHax rocygapctBeHHoro ynpaeneHus B CLUA. [daHHble Bkrto-
yatoT B cebsl MHopmaumnio o ToMm, 6bin N1 n3bpaH MM Ha3HaYeH MECTHbLIN rnaBea
rocy4apCTBEHHOrO yNpaBfeHUs, a TaKkKe HECKOSIbKO AOMOSHUTENBbHBIX KOHTPOSb-
HbIX MePEMEHHbIX.

(a) MogroTtoBuTe Tabnuuy, kKoTopasa coaepxuT B cebe onucatesibHble CTaTUCTU-
KN BCEX BaXKHbIX NMEPEMEHHbIX B AAHHbIX.

(b) Hapucyinte ructorpammy nepemeHHon <HaceneHne> n NPOKOMMEHTUPYNTE
nonyyYyeHHoe pacnpegenexHue.

(c) Cospaiite HOBYIO nepeMeHHyto, paBHyto In(1+Hacenenue). MNMoyemy B oak-
HOW cuTyauumn mbl gobasnsem 1 K nepemeHHon <HaceneHne>?

(d) MNpogenante TO e, YTO ObINO caenaHo B Npeablgywmnx ABYyX MyHKTax, HO
Tenepb A5l nepemMeHHoi <3aHsTble>.

(e) lMocTpowTe perpeccuMoHHyd mMogenb ¢ nepeMeHHon <Jlorapudpm3aHsaTeie> B
Ka4yecTBe obbscHsoWwen n <N3bpaH> B KayecTBe 06bACHAEMON. YOCTOBEPb-
TeCb, YTO CTaHOapTHble OWKNOKKM pobacTHble. [IPOKOMMEHTUPYNTE MNONYyYeH-
Hble pe3yrnbTaTbl.

(f) OobaebTe B Mogenb W3 npegplaywiero nyHKTa nepemeHHyio <Jlorapudpm-
Hacenenne> B kayectBe obbsacHAOWEW. [TPOKOMMEHTMPYINTE MOMYYEHHbIE
pesynbTaThl.

(g) Cos3pante (PMKTUBHBbIE NEPEMEHHbIE ANA KaXOoro roga (Kpome OfHOoro) u
no6aBbTe MX B Ka4eCcTBE OOBSACHSAOWMUX NEPEMEHHbBIX B MOAENb U3 npeablay-
LLero nNyHkKTa.

(h) TMo oyepean fobaensaiTe OCTaBLIMECS B AAHHbLIX NEPEMEHHblE B KadYecTBe
obbacHaowmx B cnegyrowem nopsaake: <florapudpm-doxon>, <Jlorapndpm-
MNMoaoywesonfoxon>, <[llpoueHT-ropoa>, <[lpoueHT-cTapwest5>, <[llpoueHT-
OKOHY-CTapLuwkona>, <bespaboTunua>, <OTHOC>.

1Edward Miguel and Michael Kremer. Worms: identifying impacts on education and health in the
presence of treatment externalities. Econometrica, 72(1):159-217, 2004
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(i) Ons Bcex cTaTUCTMYECKM 3HAYUMbIX PE3yNbTaToB 0ObLACHUTE 3HAKU KO-
MLNEHTOB.

ﬂ,06aBbTe B ¢)a|7|n C TeKCTOBbIMM OTBETaMW Ha BOMPOCHI 3afa4 KOA4 U KpaCuBYyHO
Ta6n|/|u,y, KOTOpad Obl nnnocTpmupoBarsna noJfiyd4eHHble pe3yrbTaTbl.

4. K aHanuay npegnaraiotcs pesynbTathl cratbu Di Tella and Fisman [2004]% ¢
pasbsACHEHNEM BCEX WMCMOSIb30BAHHbIX MEPEMEHHbIX M UX OnucaTenbHbIMK CTaTu-
CTMKamu B Tabnuue Huxe.

(a) MNpepocTaBbTe 3KOHOMUYECKYID WHTEPNpEeTaumio Kaxkgoro M3 Koadduumen-
TOB B KonoHkax (20) n (22). Bawa uHTepnpetauma SOSMKHA oTpaxaTtb He
TONbKO 3HaK, HO N pa3Mep KoadhpuLumeHTa.

(b) OonycTtum, 4TO BCE rybepHaTopbl-<XpoOMble YTKU> MOSy4YMnn NpaBo Ha ne-
pensbpaHve Ha cnegyowmx cpok. Npeanonoxme, YTO BCe HE3aBUCKUMbIE Me-
PEMEHHbIE CTaTUCTUYECKN NepneHauKYNsSpHbl APYr ApYry, W Npeanosoxums,
YTO CpefHve 3HayeHuss MO wWTaTam C rybepHaTopaMu-<xpoMbIMU YTKamun>
N obwume cpedHne He pas3nuyaroTcs, nocuutanTe cpegHun 3ddEKT Takoro
N3MeHeHMs Ha 3apnnaTy aTux rydbepHaTopoB.

OTyerHoCTb U 3JIeKTOpasibHble 1HKbL, 48 mraros CIIA, 1950-90

KonTposbibie nepeMeHHbie (20) (21) (22) (23)
Jlor. noxoja na jyuny 0.532 0.528
(0.117) (0.146)
Jlor. nasioros Ha Jyury -0.049 -0.083
(0.043) (0.041)
Jlor. Hacenenus 0.201 0.153 0.208 0.154

(0.047) (0.049) (0.055) (0.057)

-0.027  -0.027

(0.013) (0.013)

Xpomas yTKa -0.029  -0.030
(0.020) (0.020)

N

Jlor. KOHIIL. BJIaCTH

Jlor. konn. Biaacrun >2 x Jlor. joxoja #a jaymry -0.044
(0.042)
Jlor. koun. Biaacrun >2 x Jlor. Hasioros Ha jyury -0.046
(0.024)
Xpomas yrka x Jlor. joxona na jynry -0.026
(0.051)
Xpomast yrka X Jlor. Hajoros Ha jymry -0.003
(0.027)

BaBucumas nepeMenHtasi - 3To 3apiuiata rybepuaropa. B ckobkax - crangaprubie ommbkn. lannbie
10 HAJIOPaM M JIOXOJIaM YCPeIAHEeHbI, YT0Obl MOKHO Obl10 onennsarh 3¢ dexr "Xpomoit yrru"
KaK CPejiHuil JIUIs miTaTa co CPeAHIM YPOBHEM JIOXO/I0B HACEJICHHS.

r n . wi «
Pukcuposannbie 3dekTsl mrTara 1 roja BKIOYeHbl B Mojeab. N = 960. Adj.R* = 0.93.

2Rafael Di Tella and Raymond Fisman. Are politicians really paid like bureaucrats? The Journal
of Law and Economics, 47(2):477-513, 2004
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1. B dannax NSWtreated.xls 1 NSWcontrol cogep>atcsi AaHHble O KOHTPOSbHOW
N 3KCNEPUMEHTANbHON rpymnnax Ny, MY>XCKOro nona y4yacTHMKoB HauunoHanb-
HOW NpOrpaMmmbl CTUMYNIMPOBaHUA 3aHATOCTU, KOTOpPbIE UCMOMb30BaNnCh B CTa-
Tbe. B anne CPScontrol.xls cogepxaTtcst 4aHHble ONpoca HaceneHuss O BHe-
3KCMEepPUMEHTaNbHON rpynne nuL A8 COCTaBMEHUs CPaBHUTENbHbBIX Py ¢ yYacT-
HUKaMUK 3KCNepuMeHTa.

MNepeMeHHblE MpeacTaBfieHbl B Crneayrlem nopsiake: y4acTHUK NporpamMmebl 3a-
HaTtocTn ( 1 - ga, O - HeT), Bo3pacT, obpa3oBaHue, TEMHOKOXUK (1 - aa, O - HeT),
WNcnaHckoe npoucxoxaeHue (1 - aa, 0 - HeT), »eHaT (1 - aa, O - HeT), oTcyTCTBYET
y4yeHasi cteneHb (1 - ga, O - HeT), peanbHbll goxoa B 1975, peanbHbli JOXO[, B

1978. MNMocnegHss nepeMeHHas — 0b6bsicCHseMas, ocTarnbHble NEPEMEHHbIE HE CBS-
3aHbl C y4acTMEM B 3KCNEPUMEHTE.

Bawm npednazaemcsi 8ocrnonb308ambscs MemodomM rcegdopaHOoMu3ayuu U Memo-
dom bnuxatweeao coceda (propensity score matching, nearest neighbor matching),
M3YYEHHbIMU Ha NEKUMK, ANA OLEHKN BIUSHUS NporpaMmMbl Ha 3aHATOCTb. YTO-
Obl BOCNONbL30BaThCA NceBAopaHaoMM3aumen B Stata, Bam MoxeT notpeboBaTbecs
YCTAHOBWTbL AOMONHUTENbHbIE NakeTbl: 1) Habepute B noncke <search propensity
score>, 2) HaxxmuTe Ha st00262, 3) HaxkMmuTe KHOMKY <yCTaHOBUTbL>.

[na metoga Gnvkanwero cocega npuaetca npogenaTtb aHanorMvHble OEWUCTBUS,
HO HayaB ¢ <search nnmatch>.

(a) MocTpoiitTe onucaTenbHbIE CTaTUCTUKN AN OOBACHALWMX NEePEMEHHbIX, HECBSI-
3aHHbIX C NPOBEEHVNEM JKCNIEPUMEHTA, OIS KaXKAOW M3 Tpex rpynn noaei B
OTAENbHOCTU. MPOAEMOHCTPUPYINTE HOPMUPOBAHHYH (MO CTaHAAPTHOMY OT-
KNMOHEHMIO) pasHuLLy MeXay SKCnepuMeHTanbHoW U ABYMSI KOHTPOMbHbIMM
rpynnamm.

(b) MocuuTante propensity scores AnNs KaXKAoW KOHTPOSbHOM rpynnbl. Noctpon-
Te ructorpammy <propensity scores>.

(c) OueHnute achbdekT NnporpaMMbl, CPaBHUB IKCMEPUMEHTANBHYIO TPYMMNY C KaX-
[0/ U3 ABYX KOHTPOInbHbIX. Bocnonb3ynTtech cnegylowyMm MetogaMu OLeH-
Kn agpdoekra:
I. PasHocTb cpegHux
ii. MHK (OLS) — ¢ nocTosiHHbIMK KO3hdULMeHTamm

iii. MHK (OLS) — ¢ NOCTOSAHHBIMW KO3(hMUMEHTAMM, OTAMYAOWUMAUCS B
3KCMEPUMEHTANbHOM N KOHTPOMBHON rpynnax

V. SOoepHbIi MATUYUHT NO propensity score

V. MaTumHr no metogy bnwxaiwero cocepa
vi. CTpaTudukauma no propensity score
vii. B3BelumBaHne no propensity score

viii. MaTumHr no metogy Gnukanwero cocega Ha OBBACHAKLWMX NepemMeH-
HbIX
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(d)

(e)

()

iX. MaTymHr no metogy Gnwkanmwero cocega Ha 0OBACHAOWMX NepemMeH-
HbIX BMECTe C perpeccuent (MITUYMHI, KOPPEKTUPYIOLLNIA Ha CMELLEHKE).

Ypanute n3 BblOOpKM HabnogeHns, y KOTopbIX propensity score Bbiwe 0.9
nnn Huxke 0.1. MNpeacTaBbTe onucatenbHble CTAaTUCTUMKU ANs 06pe3aHHOM

BbIGOPKM.

MNepecuntante propensity scores B HOBOW BbIOOPKE W MOCTPOMTE COOTBET-
CTByHOLUME MTMCTOrPaMMbl.

MocTponte onst HOBOW BbIGOPKM BCE OLEHKM M3 NMyHKTa (C).

2. (a) Cospgante BbIGOpKY 13 1000 HabnogeHWn, KOTopasi CoOOePXMUT creaytoLime

(b)

()

nepemMeHHble: norapudm 3apnnatbl, 06pas3oBaHNe N NepPeEMEHHY0 Z.

- In(3apnnarta;) = a + b - O6pa3oBaHue; + e;. ObpasoBaHne NpUHaONEXUT
LenbiM yicnam oTpeska [8, 16]. e; — He3aBMCKMbIE OAMHAKOBO pacnpege-
NEeHHble CTaHZAPTHO HOpPManbHbIE BEMUYUHbI.

- Z — buHapHas nepemeHHas. Ecnn Z = 0, TOo nepemeHHas obpa3oBaHue

PaBHOMEPHO pacnpeeneHa Ha MHOXKECTBE LienblX yncen otpeska [8, 16].
Ecnnz =1, To:

P r(ObpasoBaHue = x) = 1—12 anax < 16

P r(O6pasoBaHune = x) = —; anax =16

Bocnonbayntecb MHK-oueHkon (OLS), 4yTtobbl oueHntb adchekt obpasosa-
HUA Ha goxog. Janee oueHnte apdpekT obpa3oBaHUs Ha LOXOA, Ucnonb3ya Z
B Ka4eCTBE MHCTPYMEHTaNbHOW nepemeHHoNn. Kak Obl Bbl MHTEPNPETMPOBANM
nepemeHHyto Z? CpaBHUTE NOMNyYeHHblE OLEHKN U 0ObsSICHUTE pe3ynbTaThbl.

Bocnonbayntecb MHK-oueHkon (OLS), 4Tobbl oueHUTb 3hHeKT OKOHYAHMS
cTapwen wkonbl (NycTb cTapwas wkona Tpebyet 12 net y4yebbl) Ha Aoxoa.
Ouenute acppbekT Ha goxod, ucnonb3yss Z B KayecTBe MHCTPYMEHTanbHOM
nepemeHHoi. Kak Obl Bbl MHTEPNpUTMPOBANM nepemeHHyo Z ? CpaBHuTe
MONyYeHHbIe OLEHKN OBYX METOAOB M OUEHKW Npeabiayliero nyHkta, obb-
SICHUTE pe3ynbTaTbl.
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Ons pelueHus 3agaum Heobxoammo npoumTaTh ctaThio Duflo [2001]1.

1. Yacmb 1: Scmumamop Banbda u memod pasHocmu pasHocmel (difference-in-
differences)

B Wione 1978 roga MATeXHUKU-CaHAMHUCTBI B3Anu WtTypmom MaHarya, 3asep-
LUMB AnuTenbHoe npaeneHne cembu Comosa B Hukaparya. OgHUM M3 rnaBHbIX
HanpasneHui B nonutuke Monogoro CaHOMHWUCTCKOro rocygapctea 6bino mac-
coBoe pechopmupoBaHme cuctembl obpasoBaHusa. BaxkHon yacTbio pedopm BbIno
CTPOUTENBCTBO ThICSAY HOBbIX LUKOS, B 0CODEHHOCT B caMbIX 6efHbIX AepeBHSX
cTpaHbl. B aTOM 3agaye BaM npepnaraeTcs BbIBECTM HEKOTOPbIE TeopeTuyeckue
pesynbTaTbl U3 NUTepaTypbl MO OLeHKe adhpekTa NONUTUYECKUX MNporpaMM WU BOC-
Nofib30BaTbCA UMW ON151 aHanmsa AaHHbIX ONpPOCOB JOMOX03SMCTB MOHUTOPUHIa
9KOHOMMYECKOro nonoxkeHus n sgoposbs Hukaparya 1998 roga. Npegnonoxum,
YTO [JaHHble O 3apnnartax CreHepupoBaHbl cregylowmMm obpasom:

Wij = a +,3Pi + VCij + I']Sij + {((P,CU) +v; + eij}-

BeblpaxeHue B purypHbix ckobkax HeHabnogaemo. MHaekc i = 1...N — aT0 npu-
HaOIeXXHOCTb K KOHKPETHOMY pernmoHy B Hukaparya. Hgekc j = 1...M; — Homep
OMNPOLUEHHOr0 A0OMOX0351cTBa B pervoHe i. NepemeHHble B Mogenu o6osHayatoT
cnepymwoLlee:

Wjj — norapucm 3apaboTHoM nnartl,

P; — buHapHas nepemeHHasi, 1 — ObIfI0 MOCTPOEHO MHOMO HOBbIX LLIKOST (3KCNepu-
MeHTanbHas rpynna permoHoB), 0 — 6bls10 NOCTPOEHO Mano HOBbIX LUKOS B permoHe
i (KOHTpONbHasA rpynna PermoHoB);

Cij — GuHapHas nepemeHHas, 1 — Bo3pacT 4enoseka ij meHblue 6 B Wione 1978
(Ha Hero noBnusina HoBas nonuTtuka), 0 — Bo3pacT Gonbwe 15 B Wione 1978 (no-
NUTUKA He OOSMKHA UMEeTb adpdpekTa);

Sij — nonyyeHo net obpasosaHus;

Vi — MKCUpOBaHHbIN 3MEKT PErnoHa;

gjj — oLumbka.

() NMpoKoMMEHTMPYNTe 3IMMMPUYECKYIO Modenb 3apaboTHOW nnaThbl, Npearo-
XeHHYI0 Bblle. Kakor 3HaK oXxupaeTcs y Kaxaoro U3 KoadduumeHToB no-
aenn? Kakyto CTpyKTypy owubku cnegyeT ucnonb3oBaTb Ans paboTbl ¢ 3TOM
Mogenbto?

(b) TMocuutante cpedHio 3apnnaTty UHOMBUAOB B PErMoHax y4yaCTHUKaX Mpo-
rpammbl 1 B pernoHax, He nonaslumx B nporpammy (E[w;; Pi = 1], E[w;; P =

0.

1Esther Duflo. Schooling and labor market consequences of school construction in indonesia:
Evidence from an unusual policy experiment. American Economic Review, 91(4):795-813, 2001
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(c) Bocnonb3yntecb OTBETOM NpeablayLlero nyHkTa, 4Tobbl OUEeHWUTb npeaen
MO BEPOSITHOCTU OLEHKN KO3(PdULMEHTa B PErpecCMOHHON Mopenn Wij =
a + nSij + Vi + ejj METOAOM WHCTPYMEHTAambHbIX MepeMeHHbIX, rae Sij UH-
CTPYMEHTMPYETCA C NOMOLLbtO P;.

~ P
(d) Kakvne Heobxogumble ycrnosus maeHTudukaumm ons Ay — n? Mo Bawemy
MHEHMWIO, BBIMOSHAKTCA NN 3TN YCNOBMA B AAHHbIX U3 CTaTbM, YYNTbIBAs
nHcpopmaumto o cnocobe Boibopa pervoHoB AMSA CTPOMTENbCTBA LUKON?

(e) Tenepb nony4nTe cpefHne 3apnnatbl A1 PErMOHOB U UHOMBWAOB, y4vacT-
BOBaBLUVX U He y4acTBoBaBlWMX B nporpamme (E[w;; P = 1, S5 = 1],
E[w;; Pi =0,S;; = 1], E[w;; Pi = 1, S5 = 0], E[w;5 P =0, S5 = 0]).

(f) BocnonbsyiTecb 0TBETOM NpeAblayLLero NyHKTa, YTobbl NOCTPOUTL OLIEHKY,
aHanornyHyto ouexke Duflo n3 cratbmn, gna n. OueHute npeagen no BEPOATHO-
CTW ANs 3TON OLEHKM 1 06CyauTe BbIMOMHUMOCTb YCIOBUA UAEHTUMMUKALNUK.

(g) Oonyctnm, yto CaHAMHWUCTCKOE rOCYAapCTBO TapreTMpoBano CTPoUTEnNb-
CTBO LUKOS B pPernoHax, rae pblHOYHast LEHHOCTb AETCKOro Tpyda KpawmHe
HW3Kas B CPaBHEHWM C B3POCMbIM TpyAoM. [OBAMSET NN 3TO HA HapyLLeHue
YCNOBUIA MAEHTMMKaLMM 13 npeablaywero nyHkrta? Kakonm Oyner 3Hak y
CMeLleHns, ecny OHO MPUCYTCTBYET, B pe3ynbTaTte Takoro MexaHusma?

2. Hacmeb 2: emepozeHHbIl sgpchekm obpa3osaHusi

PaccmoTpum yCnoXHEeHHY0 Moenb 13 npeablaylien 3agaydu, B KOTOpon adhdexT
0bpa30BaHns reTeporeHeH:

Wij = a + BP; + yC;j + 0l;j + n;;Sij + {C(PiCij) + Vi + &5/
mij =N + Aly,
roe lj =1, ecriv poauTenn WHAMBKAA ij TPamoTHble, M 0 — nHave.

(a) Kakown npegnonaraembin 3HaK y KoapduumneHtoB 6 n A. Ob6bACHUTE.

(b) OueHnTe BOCEMb YCNOBHLIX MaTOXWAAHUA a@HanorMyHo MyHKTYy (e) npenbl-
ayuwien yactu 3agaun (B matoxunganue Ttenepb aobasutca ycrosue Ha ljj).

(c) Wcnonb3yiTe pesynbTaThbl NPeablayLlero nyHKTa, YTobbl MOMy4nTb OLEHKM
KO3 DULIMEHTOB N 1 A.

. Yacmb 3: Omnupuka

Bocnonb3yitecb gaHHelMM M3 hanna nicaragua.dta, 4Tobbl NONYyYNTb OLEHKY KO-
apduumenToB n3 nyHkToB (1.c), (1.f) u (2.c). NMpouHTepnpeTupynte pesynstaTbl
C TOYKM 3pEeHUsi TEOpeTUYecKkoro aHanmsa B Yactax 1 u 2. [ony4mnocb nun y ro-
cynapctea CaHAMHUCTOB A06WTbCA cuibHOro addekta Ha 3apnnaty WHOUBUAOB
13 HebnarononyyHbIx cemMen?
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B aToM gomaluHeM 3afaHun Bam NpuaeTcsd OUEeHWUTb 3PGEKT aneKTopanbHOro npenmy-
LecTBa MOMUTUKOB Yy BNacTU HaA ONno3vuuoHepamn, UCNonb3ys AaHHbIE U3 cTaTby
Lee [2008]*. ABTOpbI UCMOMb3YIOT METOA Pa3pbiBHOM PErpeccun Ans naeHTUduKaLmm n
CpaBHMBAKT ANCTPUKTLI, B KOTOPbIX [eMokpaTuyeckas napTua edsa BbiMrpana npo-
Wwnble BbIGOpbI, M OUCTPUKTBI (@ 3HAYMT, ah(EKT npemmyLlecTsa nobeanTtens OOMKEH
ObITb HE3HAYMTENbHBIM), B KOTOPbIX [leMokpaTuyeckas napTusa edsa npovrpana npo-
Wwnble Bblbopbl. ObbACHAEMas nepeMeHHas — 3TO pesynbTaTthl crneaywmx Bblbopos.
Bce nepemeHHble onpefensioTcs C TOYKM 3peHns Jonen [lemokpatuyeckon napTuu.

lNepemeHHas OnucaHue
mov [onsa npenmyLliecTBa 4EMOKPaATUYECKON MapTMM Ha BbiIbopax B MOMEHT t

demsharenext [lonsa ronocoB AemMokpaTnyeckon napTum B MOMeEHT t+ 1
demshareprev [lonsi ronocoB femMokpaTU4eckon napTum B MOMEHT t —1
demwinprev 1, ecnu Jlemokpatnyeckass naptus Boinrpana Bt —1, 0 nHaye
demofficeexp OnbIT AeMOoKpaTMYeCcKkoro KaHauaarta B MONMUTUKE B MOMEHT t
demelectexp OnekTopanbHbIn OMNbIT AEMOKPATUYECKOro KaHauaata B MOMEHT t
othofficeexp OnbIT ONNO3ULMOHHOIO KaHauaaTa B MONUTUKE B MOMEHT t

othelectexp OnekTopanbHbIA ONbIT ONNO3ULMOHHOIO KaHAnaaTa B MOMEHT t
statediscdec Knactep no wraTty-aucTpukTy-gekaae

1. Yacmb 1. Co3daHue aKkcrnepuMeHmarsnbHoU rnepemMeHHoU

Cosgante nepeMeHHylo mov, Kotopas obo3HayaeT OOM npenmMyllectsa OeMo-
KpaTuyeckon naptum Ha Bbibopax B MomeHT t. CosganTe aKCnepuMeHTanbHyH

NnepeMeHHyto, KoTopasi paBHa 1, ecnu gemMokpaTbl Bbivrpanu Bbibopbl B t — 1.

MNpeanonoxuTe, 4To B BbibOopax yyacTBYylOT ABe napTun. O6bACHNTE MEXaHWU3M
pacnpefeneHus Mexxay aKCnepuMMeHTanbHOW U KOHTPOSIbHOW rpynmnou.

2. Yacmb 2. pachuk pa3pbigHOU peapeccuu, C Ucrob308aHUEM f10KalbHbIX CPeOHUX

(@)

(b)

Pasgenute nepemeHHyto mov Ha 6nokn (HadmHas ot 0.01 o 0.25 ¢ warom
0.01) c oboux ctopoH oT nopora. lNocuntante cpegHee 3HaYeHne OOBACHS-
EMOW NepemMeHHON B KakgoM mn3 6nokoB. [MocTpoiTe rpaduk co cpegHumu
3Ha4YEHNAMN OOBACHAEMON NEPEMEHHOW B Kaxaom m3 6rnokoB. YTo Bbl BU-
anTe?

Bocnonb3yitecb NONMHOMUANBHLIMW NPUBAMKEHUSIMU, YTOObI OLEHUTL 3dD-
deKkT B TOUKe paspbiBa. [MocTponte perpeccuio 00bACHAEMOW NepemMeHHON
Ha KOHCTaHTY W NOMMHOM YETBEPTOWN CTEMEHW C KaXKOoW CTOPOHbI OT TOYKM
paspbiBa. [locTponte rpadoMk CO CPEAHUMU 3HAYEHUSIMU W MONIMHOMMUAIb-
HbIM NpMBNMXeHnemM.

1David S Lee. Randomized experiments from non-random selection in us house elections. Journal
of Econometrics, 142(2):675-697, 2008




342 MpuknagHas MUKPOIKOHOMETpPUKa

3. Yacmeb 3. OueHka aghcbekma memodoM pa3pbieHOU pezspeccuu

() OueHnnte adpdeKT 3NeKTopanbHOro npeMmyLLecTsa NOSIMTUKOB Yy BRACTU C
NOMOLLBIO Pa3pbIBHOO MOSIMHOMA YETBEPTOM CTEMEHU MO NEepeMEHHON Mov.
[MpouHTepnpeTUpynTe pesynbTtaThbl.

(b) MpoBepbTe YyBCTBMTENBHOCTL pe3ynbTaToB K A06aBMNEHMI0 HOBbIX OOBACHS-
loWwmx nepemeHHbIx: demshareprev, demwinprev, demoff iceexp, demelectexp,
othoff iceexp, othelectexp. MameHunca nv nonydeHHbIn apdekT?

(c) MocTponTe paspbIBHYO perpeccuto ans pyrnx 00 bACHALWNX NePEMEHHBbIX.
UTto Bbl oxXunpaete? Kakme pesynbtatbl NOAYYUIUCH?
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Puck-meHeg)XMeHT

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUUU

JK3amMeH

O6wun Bec pabotbl: 60 6annos.

Yacmb 1

MNepBas yactb Becut 20 6anno. 1 3aHumaet 40 MuHYT. Kaxxabln Bonpoc Becut 2 6anna.

10.

. Ykaxute Tpu crnocoba, ¢ NOMOLLbI KOTOPbIX PUCK-MEHEAXKMEHT MOXET caenaTtb

BHELLHEE (bVIH&HCVIpOBaHVIe bonee gelweBbIM ANt KOMMAHUN.

. Onuwnte TP npenmyuiectsa, KOTOPbIMU obnagaet pPeTPOCNEKTUBHOE MOOENIN-

poBaHMe MO OTHOLWEHMI K MeToay MoHTe-Kapno (C TOYKM 3peHust n3mepeHus
PbIHOYHOrO pucka) anga 6aHka.

. PaCCMOTpI/IM OaHkK, B KOTOPOM peLleHnda O npeaocraBiieHnn 3a1MmoB NPUHUMAIOT-

Csl Ha ocHoBaHuUKM PD (BeposiTHOCTb AedhonTa) noTeHumansHoro 3aemiwmka, LGD
(noTepwu B cnyyae geconta) U EAD (BennumHa, noaBep>KeHHasi PUCKY B criyyae
necdonTta). OnuwINTE TPY pasfMyHble CUTyaL MK, NPU KOTOPbLIX MOAENb KpeauT-
HOrO pUCKa MOXET NPUBECTU K HeJOOLEHKe NOTEHLMaNbHbIX NOTEPb.

. YKaxuTte TP MNMPUYUHBLI, MO KOTOPbIM 6eTa-cbaKTop MOXeT ABJIATbCA MIOXUM

nokasartesriemM pbIHOYHOIoO pUCKa And Xe)J,)K-(*)OHD,a.

. YKaxute Tpu npenmyLLecTBa, KOTOpbIMK 0bnafaeT CKopMHroBasi MoZenb No cpas-

HEHUIO C TPaAMLMOHHOW OLEHKOWM KPeaMTHOro pycka po3HUYHOro GusHeca.

. YKaxute Tpu (pakTopa, KOTopble nNpuBenu K kpaxy xemx-coHga LTCM B 1998

rogy v nHBectuumnoHHoro 6aHka Lehman Brothers B 2008 rogy.

. YKaxunte TPpW pa3HbIX nNogxoga K oueHke NnonmMtn4eckoro pucka ansd prI'IHOIZ

MHOCTPaHHOW KOMNaHUN, pyHKUMOHUpYowen B Poccun.

. OnuwunTte Tpu pasnuyHblie cuTyaumm, Nnpu kotopbix CDS cnpen MOXeT cylue-

CTBEHHO OTNMYATLCS OT KPEOWUTHOro CNpeaa, OCHOBAHHOTO Ha LeHe obnurauum
(BN KOHKPETHOWM KOMMaHUN).

. YKaxunTte TPW OCHOBHbIX YpPOKa, KOTOPblEe YCBOUITN KOMMEpPYeECKne 6aHku nocne

cny4dasa ¢ JP Morgan Chase, n3BecTHoro kak <J/IoHOOHCKUMA KUT>.

YKaxuTe Tpw pa3Hbix nogxoaa, Kotopble 6aHkM MOryT ucnonb3oBaTth AN1s ynpas-
NEHNS PUCKOM <YepHbix Nnebeneit> (MM <HENU3BECTHbIX HEM3BECTHbLIX>).
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Yacmb 2

Btopas uactb Becut 40 6annos 1 3aHMmMaeT 2 yaca 15 MuHYT. [oxanyicta, oTBevanTe
Ha BONpOChl YeTKo. YeM Kopoue Balle pelueHue, Tem nyyLue (Mpu NpoYmx paBHbIX).

11.

12.

13.

14.

(10 6annos) PaccmoTpum 6onbLuoi YacTHbIN ©aHK, gencteytowmin B Poccun. Ons
Ka)KA0ro U3 TpexX OCHOBHbIX TUMOB pUCKa (PbIHOYHBIN, KpeOUTHbIA U onepaLyoH-
HbIA PUCKM) YKaXXuTe Kak MUHUMYM 3 nHgukatopa EWI (nokasatenn paHHero
NnpeaynpexneHunst), CUrHanuampyowme o BO3MOXHbIX NOTEPSIX B OyayLiem.

YKaxute elle oOuH BaXKHbIW PUCK Ans 6aHKoB, NOSBUBLUMICA HEAABHO MU3-3a pas-
BUTUS (PUHTEX-UHAYCTPUM (MHOYCTPUS DUHAHCOBLIX TexHomnorun). MpuaymanTe
kaKk MuHUMYym 3 EWI anga atoro pucka. Onuwimnte no KpanHen Mepe Tpy pasHbIX
nogxoAa K ynpaeneHuo 3TUM PUCKOM.

(8 6annos) B aHBape 2018 roga basenbckuin KOMUTET NO 6AHKOBCKOMY HaL30py
3ameHnn VaR kak Mepy pbIHOYHOrO pucka Ha oxugaemele notepu (ES). Yka-
XUTe No KpanHewn Mepe ABa npeumylwiectsa ES no otHoweHuio Kk VaR. Kakue
HegocTaTkm VaR octatoTca B ES? OnuwnTe OCHOBHblE Npobrembl, CBSI3aHHblE C
npumeHeHnem ES Ha npaktuke. Kakum obpaszom 6aHkM MOryT pewaTb 3TW Mpo-
6nemb!?

OnuwunTe no KpanHe Mepe TpW anbTepHATUBHBIX NOAXOAA K OLEeHKE PbIHOYHOro
pucka, Kotopble MOryT gononHsate ES u VaR.

(12 6annos) OnunwmnTte 5 hakTopoB, Ucnonb3ywmxcs B nogxoge 5C ons oueH-
KM KpeguTocnocobHOCTM MOTEeHUManbHOro 3aemimka. lodckaska : Bam He HYXXHO
yragblBatb NsATb CNOB, KOTOpble HaunHatoTca Ha C — BMECTO 3TOro nocrapamTech
onucaTtb fIOrMKy, KOTOpas CTOUT 3a KaXKAbIM 13 3TUX CIOB.

Ykaxute 1-2 n3amepumblie XapakTepUCTUKM MNOTEHLUMANIbHOTO 3aeMLLMKa MO Kak-
[IOMY M3 NSATU (haKTOPOB OTAENbHO ANst PO3HUYHBIX, KOPNOPaTUBHbLIX U CYBEPEH-
HbIX KPeaMTOB, NPEAOCTaBNSEMbIX (PM3NYECKUM NULAM, KPYMHbIM NPeanpUsTUsIM
N NPaBUTENbLCTBY COOTBETCTBEHHO.

OnuwunTe OCHOBHbIE I'IpO6J'IeMbI, BO3HMKaAKOLLME MPUN NMPUHATUN pemeHl/l|7| O npepno-
CTaBIeHNN 3aMMOB, OCHOBAHHbIX Ha CKOPUHIOBbIX MoOAensx. Cnep,yeT BKINKOYNTb B
aHanus y>e pacCMOTpeHHbIe (baKTOpr N pacCMOTpeTb UX OTAEJIbHO AJ1A KaXOo0ro
N3 TpeEX KpeaANTHbIX CErMEHTOB.

(10 6annos) HepgaBHO MHOrMe H6aHKM Havanu cepbe3Ho AymMaTb Hag BO3MOXHO-
CTbI0 MCNOSb30BaHNSA UMGPOBLIX pPeLleHUn B cpepe ynpaBneHms puckamu, B 4acT-
HOCTM, B 06NacT ONepauMoHHOro puUcka M MOLIeHHMYecTBa. [ns Kaxgoro w3
cnegylowmx HanpaeneHnn 60pbbbl C MOLEHHUYECTBOM MPEANOXUTE MO KpanHeN
Mepe Tpu crnocoba, C NOMOLLBI0 KOTOPbIX Nepexos K UngpoBbIM TEXHONOrMAM MO-
XET 3Ha4MTENbHO YNy4dlWuTb ynpasneHue puckamu: (i) npegoTepalleHne MOLLEH-
HUYecTBa, (ii) obHapyxeHne MowweHHnYecTBa U (iii) peakumst Ha MOLIEHHUYECTBO.

Onuwmnte He TONbKO npeunmyuiecresa, HO WU HEOOCTATKM ITUX LI,VI(*)pOBbIX
MHCTPYMEHTOB, a TakKXe TO, KaK OaHku MOTYT CnpaBniATbCA C 3TUMU HEOOCTATKaAMW.
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SAOAHUA ONA TEKYWWEIoO KOHTPOJA

[domawHee 3apaHue 1

O6wun Bec pabotbl: 10 6annos..
3agaHne OOMKHO ObITb BLINOMHEHO MHAMBMAYaANbHO M 3arpyxeHo Ha my.NES.
Bbibepute poccuiickyto KoMnaHuio cornacHo danny Code, KOTOpbI npucBamBaeT

KOM-

naHuo Kaxgomy ctyaeHTy. OCHOBbIBasiCb Ha [OOCTYMHOWM MNy6nuyHoOW MHGOpMaLum
(cpeo- ctBa maccoBoW WHopmauuu, BeG-calT KOMMNaHUK, PMHAHCOBaAs OTYETHOCTb
M T.0.), Bblgenute NsATb OCHOBHbIX PUCKOB, KOTOPbIM MOABEP>KEHbI CTpaTernveckue
Lenu Kom- naHum. OnuimnTe, HACKOMbKO CUIbHO KOMMAaHWSA NoABeEp>KeHa puckaM, YToobl
AoKasaTb, YTO 3TN PUCKN AEeNCTBUTENBHO BaXKHbI AS151 KOMMAHUW.

[Ons Kaxgoro pucka npeanoXuTe MO KpanHeW Mepe [[Ba pasHbiXx MeToda ero
yCcTpaHe- HUS (onepaTmBHas NOMUTUKA, NPOU3BOAHbIE (PUHAHCOBLIE WHCTPYMEHTHI,
CTPYKTYPU- pOBaHHOE (PMHAHCMPOBAHME WNU YTO-TO eLle), asnswwmecs Haubonee
apekTnBHbIMU. ONULLINTE, KaK 3TU METOAbI YCTPAHSAKT OMNUCaHHbIE BaMU PUCKN.
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domallHee 3apaHue 2

O6bwuin Bec pabotbl: 10 Gannos.

3apaHve AOMKHO ObITb BBIMOMHEHO MHAMBMAYANbHO W 3arpyxeHo Ha my.NES B Bu-
ne apxvea, Bknwovawouwero dann Excel ¢ BblumucneHnamu un damn Word ¢
KOMMeHTa- pusamn. B kavectse anbTepHaTMBbl Bbl MOXeTe pa3MecTUTb
KOMMEHTapun B TEKCTO- Bble nons B (anne Excel. Hangute npucBOEHHbIN Bam
B3anMHbIn poHg (MAD), mnc- nonbsys dann Code. Hangute onHa, ncnonb3ys ero
Ha3BaHWe Ha Beb-caiite http:

/Inlu.ru/pifs-search.htm. Ha ctpanuue oHga HaxxmnTe <Bcs cTaTUCTUKA™> HUXKe
BEpPXHero rpaduka ceepxy. Tam Bbl JOMKHbI BblbpaTb nepunos BblIOOPKN He MeHee
5 net [o nocnegHerd AaTtbl M HaxaTb 3HaAYOK noucka. HaxmmTte <3kcnopT B
Excel> u ckavanTe haiin ¢ gaHHLIMKU NO CTOMMOCTU Naes.

1. (1 6ann) Bblumcnute exegHeBHble OOXOAbl (POHAA U CBOAHYH CTATUCTUKY 3a
BECb Nnepuog BbIOOPKM (CpeaHee U CTaHOAPTHOE OTKIIOHEHME).

2. (3 6anna) Nicnonb3ysa cKonb3slEe OKHO, paBHOE OAHOMY rody, NocyuTanTe exe-
[LHEBHYI0 BOMATUBbHOCTb aKUMWA 3a BeCb nepuop BbiGOpKM (3@ MCKMHYEHUEM
nep- BOro roga, HeobxoguMmoro Ans nepBoHavanbHbIX pacyeTos). [ns pacyeta
BOMa- TUNbHOCTW Bbl AOSMKHbI UCNOMb30BaTh CreayrLme NOAXOAb:

(a) ckonb3sllee cpeaHee (C paBHbIMU BECAMW);

(b) EWMA c A =0.94 (Mopackaska: Mcnonb3ynTe pekyppeHTHYO

dopmyny); (c) (boHyc) GARCH(1,1).

BbiBeante BpemMeHHOM ps4 OOXOOHOCTEM UM pas3Hble OUEHKM BONMaTUbHOCTU

Ha oOuH rpaduK M NPOKOMMEHTUpYMTE pa3nuuusa. Kakon noaxon Bbl Obl
BblOpann? MoTtusupyiite cBomn BbIBOP.

3. (6 6annos) Belumncnute 5% VaR ans 1-gHEBHOro ropu3oHTa 3a KaXKabld OeHb
BCe- ro nepvoga BblGOpKM (3@ MCKNIOYEHWEM MNEPBOro roga, KOTOPbIA MOXET
notpebo- BaTbCA AN1S1 Ha4anbHbIX BbIMUCIEHWUIA) C UCMONb30BAHNEM CreayoLwmnX
NOAXOA0B:

(@) Wctopuueckoe wmogenupoBaHue C  1-neTHUM  NepuodoMm
BbIGOPKN.

(b) OenbTa-HOpManbHbIA NOAXOZ C UCMOSIb30BaHMEM BONATUIBHOCTU KaK CKOJb-
3sllen cpegHen (C paBHbIMU Becamm).

(c) denbTa-HopManbHbIM NOAXOA C MCMOMb30BaHWEM BOaTUNbHOCTN kak EWMA.

(d) (boHyc) OguvH 13 nepenoBbIX NOAX0O4OB, HanpuMep, Modenb Xanna-Yanta
unn metog MoHTe-Kapro.

BbiBeanTe Ha rpaduk 1 NPOKOMMEHTUPYNTE BPEMEHHbIe PALbl JOXO4HOCTEN.


http://nlu.ru/pifs-search.htm
http://nlu.ru/pifs-search.htm
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[OomawHee 3apaHue 3. Puck meHeaxmeHT B baHke Wellfleet:
peweHusa no nosoay <Mera-caenok>

O6wwun Bec pabotbl: 10 6annos..
3agaHue OosmKHO BbITh BLINOMHEHO B rpynnax 4o 4 YenoBek 1 3arpyxeHo Ha my.NES.

Pabota Hap Kelicom <Puck meHepxmeHT B BaHke Wellfleet: peluenus no nosogy “Mera-
caenok™ Bkno4vaeT B ceba npeaBapuTenbHoe rpynnoBoe oBCyXaeHune, HanucaHue oT-
yeTa C OTBeTaMu Ha NOCTaBMEHHbIE BOMPOCHI M MOArOTOBKY npe3eHTaumu (1-2 cnanga
Ha KaXXgbl BOMpPOC).

OTyeT OomkeH cogep>kaTb NMOCTAHOBKY Npobrnembl (BKOYasi peneBaHTHY MHGopma-
LM N3 Kenca), aHanma (NpeanonoXKeHWsl, apryMeHTbI, BbIYMCIEHUS, ONTUManbHbIe U
anbTepHaTUBHbIE peLleHns) 1 BbiBoabl (KpaTKoe U3NOXKEHWE JOTUMKK, KOTOPOW Bbl pY-
KOBOACTBOBANMCb M BalmMx pekomeHaauunin). OTyeT gomkeH ObiTb HaMUCaH Kak aAoknag
Ans pykoBoacTBa. MakcumanbHas AnuHa — 3 cTpaHuubl (Bce Tabnuubl 1 BCnoMmoraTenb-
Hble AaHHble MOryT ObITb NOMELLEHbI B 0TAENbHOE NpunoXeHne). OTYeT AOMKEH OCHO-
BbIBaTbCA Ha MHGOpPMaLMK, cogepXKallenca B AaHHOM Kence, M Ha BalweM COBCTBEHHOM
aHanuse, a He Ha JONOSIHUTENBbHOW MHOPMaLMK, BKIOYAsS YYXXME PELLEHNs, KOTopble
MOryT ObITb OCTYNHbI B IHTEpHETE.

Kaxgbln 4neH rpynnbl OOJIKEH ObITb rOTOB npe3eHToBaTb pelleHne Kenca Ha 3aHATUK
N OTBETUTb Ha BOMNPOCHLI MO Ke|7|cy N ero peLleHuto. Ecnu kTo-TO npungeT HenoaroTos-
JIEHHbIM N HE CMOXET OTBETUTb Ha BOMPOCHI, OH NOJNTY4YUT 3a Kenc Honb 6annos.

1. (6 6annos) Ouenute kpegutHole npegnoxkeHus Ashar n GGC. [na kaxgoro u3
HWUX pelunTte, ogobpuTb caenky Mnu Her.

MNpoaHanuanpyiTe 6anaHCcoBbIA OTYET KaXkOoW KoMnaHun. KakoBbl OCHOBHbIE UC-
TOYHWMKW Ooxoda Angd KomnaHun? PaccunTtanTe oxuaaemble NOTEpU, SKOHOMUYE-
CKMUI [00X04 M 9KOHOMMUYECKYH Mpubbinb OT caenku. Kakme HeratuBHble COObITUSA
MOryT nogopsaTtb peHTabensHocTb caenku onsa Wellfleet?

YKaxuTe no KpanHen Mepe TpW KIoveBblX apryMeHTa, nogdepXusaoLwmx Balle
peweHne (06 ogobpeHun nnm oTkase OT CAENKM) 1 TPW KMOYEBbLIX MyHKTa NPOTMB
BaLLEro peleHns (Hapsay C KOHTpaprymeHTamm).

2. (4 banna) PaccmoTpute npouecc ynpaeneHuss kpeauTHbiM puckom B Wellfleet
Bank. YkaxuTe no kpanHen mepe Tpu cnabble CTOPOHbI TEKyLero nogxoaa.
MNpeanoxuTe, YTO MOXHO YNyYLINTb, N OLEHUTE NPEUMYLLECTBA U U3OEPXKKM Ba-
LLIEro NpeasiIoKeHus.
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HomawHee 3apaHue 4. JP Morgan Chase&y6biTkmu CIO

O6bwuin Bec pabotbl: 10 6annos.
3apaHve JomKHO ObITb BbINOMHEHO B rpynnax Ao 4 YenoBek n 3arpy>keHo Ha my.NES.

Pabota Hag kenicom “JP Morgan Chase & yb6biTkm CIO” BknoyaeT B ceba npepBa-
puUTenibHOEe rpynnoBoe OOCyXAeHWe, HanucaHue oTyeTa C OTBETAMWU Ha MOCTaBMEHHblE
BOMPOCHI ¥ MOArOTOBKY Npe3eHTauum (1-2 cnaiifa Ha Kaxkabli BOMpoc).

OTyeT OomkeH cogepXkatb MOCTAHOBKY Npobnembl (BKKOYas peneBaHTHY MHpopma-
UMIO N3 Kenca), aHanus (NpeanosiodKeHnsi, apryMeHTbl, BblYUCIIEHNS, ONTUMAaSIbHblE U
anbTepHaTBHbIE peLleHns) N BblBOAbl (KpaTKOe U3NOXKEHWE JTIOMMKU, KOTOPOW Bbl pPy-
KOBOACTBOBaNuUCb M Balmnx pekomeHgaumn). OTyeT gomkeH bbiTb HaNMCcaH Kak aoknag
Ana pykoBoAcTBa. MakcumanbHas AnvMHa — 3 cTpaHuubl (Bce Tabnuubl U BCnomoraTesb-
Hble JaHHble MOTYT ObITb NOMELLEHbI B OTAENbHOE npunoxkeHne). OTYeT JOMKEH OCHO-
BbIBATbCSA Ha MHOpPMaLMK, CogepKallencs B AaHHOM Kelce, N Ha BalweM COOCTBEHHOM
aHanuse, a He Ha JOMNOMHUTENIbHON MHPOPMaLMK, BKIKOYaAsa YyXne pelleHns, KoTopble
MOryT ObITb AOCTYMHbI B IHTEpHeTE.

Kaxkablin uneH rpynnbl JoMkeH ObiTb FOTOB NPe3eHTOBaTh PeELLeHMe Kelica Ha 3aHATUK
N OTBETUTb Ha BOMPOCHI MO KeNCy U ero peleHnto. Ecnm KTo-To npuaeT HeNoAroToB-
NEeHHbIM 1 HEe CMOXEeT OTBETUTb Ha BOMPOCHI, OH MOSYYUT 3a KeC Honb Gannos.

1. (3 6anna) KakoBa 6bina nepsoHavanbHas 3agadva [MaBHOro MHBECTULIMOHHOIO
otgena (ClO) B JP Morgan Chase? Kakosa 6bina pone SCP? CooTtBeTcTBYeT N
oHa 3agave CIO? Kak n noyemy ctpaterus SCP n3meHunach B nepBoM KBapTane
2012 roga? lNMoyemy 3TO NpuBENO K yObITKAM?

2. (4 6anna) KakoBbl Obiny KpuTMYECkMe OWMBKM B Npouecce ynpasfieHus puckamu
SCP? Ecnu 6bl BaM HY)XHO ObIfio NepecMoTpeTb NOSIUTUKY YNpaBieHUs pucKamm
B ClO, kakoBbl 66111 6bl YeTbipe BaLLUX IMABHbIX UIBMEHEHMNA?

3. (3 6anna) Kak knioveBble niogn B 6aHke oTpearnpoBanu Ha cuTyauno? beina nu
NX peakuns ymecTHon? PaccmoTpuTe NOCTYNKU reHepansHoro gvpektopa [xein-
My Janmona (Jamie Dimon), rmaBHOro MHBECTULMOHHOIO aHanuTuka VHel Opto
(Ina Drew), Tpengepa bpyHo Wkcun (Bruno Iksil) n gpyrux nvu, KOTOPbIX Bbl
xotenu bl paccMoTpeTb. KTO HeCeT OCHOBHYIO OTBETCTBEHHOCTb 3a NOTEpU?
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Teopus MmexayHapoOoHOW TOProBnu

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUUU

JK3amMeH

Y Bac ecTb 2 Yaca. Heobxoaumble yCrioBus NONOXMTENbHOW OLEHKW: NONOXUTENbHbIN
6ann 3a Tpwu Bonpoca, cymma 6annos Boiwe 35. O6wmii Bec paboTbl: 100 6annos.

1. (15 6annos)

(@) (5 6annos) MNMpennonoxkeHne O Bo3pacTarollein otgade OT macwTaba B Npo-
“3BOACTBE [enaeT TOprosyto Teoputo Bonee peanucTuyHon. Hackomnbko 31O
nomoraeT 06bACHUTL CTPYKTYPY MEXAYHapOAHOW TOProBnM CTpaH?

(b) (5 6annos) lNMo4vemy pocT pasHooOpasMs TOBApOB Ha pPbliHKAX TOPryHOLUMX
CTpaH MOXHO paccmaTpuBaTb Kak BbIUIPbIL OT TOpronn? MoxeT nu poct
pa3Hoobpasns ObiTb IKOHOMUYECKN HEBLITOAHbLIM?

(c) (5 6annos) ABnsieTcs nu ycnoeme o0 anddHEPEHLMPOBAHHOCT TOBApOB HEOO-
XOOMMbIM 1151 0OBACHEHUSI BHYTPUOOTPAC/IeBOW TOProBnn?

2. (15 bannos)

(&) (10 6annos) B pamkax mopgenu Pukapoo onga AByX CTpaH M ABYyX TOBapoOB
CpaBHUTE peasbHble 3apnnatbl (B TepMuHax obomx ToBapoB) paboynx obenx
CTpaH B aBTapKkuMm 1 cBoOOAHOW TOProBre.

(b) (5 6annos) 3aBucuT Nn pesynbTaT B (&) OT pa3MepoB CTpaH?

3. (35 6annos). B akoHOMMKe NpOM3BOAATCA ABa ToBapa, KaXAdblh — C UCNONb30Ba-
HUeM ABYyX (hakTopoB (Hanpumep, Tpyda v kanutana). MNpeanoxkexne ¢akTopoB
HeanacTnyHo. epBbl TOBap OOHOPOAHLIN, OTpacnb KOHKYpeHTHa. BTopoun To-
Bap onddepeHUMpoBaHHbIA, TEXHOMOMKU NPOMU3BOACTBA KaXOOW Pa3HOBUAHOCTU
OJVHaKOBbI, NpUYeM npegenbHble U3OEPXKKN paBHbI Cy(W, ), a (PUKCUPOBAHHbIE
—acy(w,r), a <0, raew u r onnarta Tpyaa v kanutana. lNpegnovteHmsa noTpe-
Butenen moryT 6bITb NpeacTaBneHbl B BUAe pyHKUMM

U=uc,c)=cca™® 0<e<l,

roe ¢, — notpebneHne NepeBoro ToBapa, a C, — UHAEKC NoTpebneHns BTOPOro To-
Bapa, KOTOPbIN, B CBOK 04epeab, MOXET OblTb NPeACTaBNeH Kak

) 1/6 o—1
C, = CGZ’J- ) 0<9=T<1,
i

rae c, j — notpebnexne j-Ton pasHOBMAHOCTM BTOPOro ToBapa.
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(&) (15 6annos) BepHa nu B 310N akoHOMMKe TeopeMa Ctonnepa-CamyanbcoHa?
(b) (10 6annos) BepHa nn B 3TOM 3KOHOMUKE TeopeMa Pbi6umHckoro?

(c) (10 6annos) Kak nsmeHaTca Bawun oTBeThl Ha Bonpockl (&) u (b), ecnn dumk-
CUPOBaHHbIE U3AEPXKKN B TEXHOMOMMIN NPOM3BOACTBA BTOPOro TOBapa HeNb3s
NPeacTaBuTb Kak MOCTOSIHHYIO AOMK0 NpefenbHbIX N3aepxek?

4. (35 bannos)

(&) (15 6annos) MNpennonoXmm, YTO €CTb HECKONBbKO SKOHOMMUK, Kaxaas U3 Ko-
TOpbIX yCTpoeHa cornacHo modenu Melitz [2003]1. Kak BnuseT nepexon ot
aBTapKuu K cBOOOAHON TOProBne Ha:

i. BnarococTosiHMe KaXXgow 9KOHOMMUKU?
il. MMHUManbHYI W CPEAHIO NPOM3BOAMTENBHOCTU (DUPM Ha PbIHKE KaX-
AOWN CTpaHbI?
iii. pPbIHOYHbIE ONN U NPUBLINK NPoM3BOANUTENEA C Pa3HbIMU YPOBHAMM
NPON3BOAMTENIBHOCTU B KaXXAOW CTpaHe?

MpeactaBbTe Ka4yeCcTBEHHble W, A€ BO3MOXHO, KONWYECTBEHHble (He Hago
BbIBOAUTb MOJSyYEHHbIE HA NEKLMN COOTHOLLEHMS, BOCNONb3yNTECh UMK, OOb-
SICHMB, YTO OHW O3Ha4atoT) 0O6BSACHEHMS NPOUCXOAALLMX NPU 3TOM U3MeEHe-
HUN.

(b) (20 6annos) MNMpeanonoxum, 4TOo K GNOKY CBOBOAHO TOPryrHOLMX CTpaH u3
npeablaywero nyHKTa NpUCOeAMHAETCS elle ogHa CTpaHa, YCTPOeHHas Ta-
KM >ke 06pa3oMm, YTO M ocTanbHble. Kak 3To NoBnusieT Ha

i. BnarococTosiHne 3KOHOMUK — UCXOAHbIX YIEHOB TOProBoro 6noka?
iil. MMHUManbHYI M CPELHIO NPOU3BOAMTENBHOCTM (OMPM Ha UX pPbIHKAX,
Ha MUHUMASbHLIN YPOBEHb MPOU3BOAMTENIBHOCTU MX AKCNOPTEPOB?

iii. pPbIHOYHbIE ONN M NPUBLINK NPoM3BOANUTENE C Pa3HbIMU YPOBHAMM
NPON3BOANTENBHOCTU U Pa3HbIX KaTeropui (9KCNopTepoB M OCTarnbHbIX)?

IMarc J Melitz. The impact of trade on intra-industry reallocations and aggregate industry
productivity. Econometrica, 71(6):1695-1725, 2003
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HdomalwHee 3apaHue 1

1. Ha my.nes.ru BbIfO>KeHbl HECKONbKO CTaTeW, MOAENMPYIOLMNX UK SMINPUYECKN
BEPUMUUMPYIOLLMX apryMEHT 3alUMTbl 3apoXaaloWwmnxcs oTtpacnen. Tam Takxke
npeacraeneHbl 0630pbl TOProBon NonNuTUKM 19-20 Beko.. MNpounTanTe 3T CcTaTbn
(MOXHO Takke NpoynTaTh U OPYrMe peneBaHTHbIE CTaTbW, B KaXXA0W NpuBeaeH-
HoW paboTe eCTb MHOIO OYEHb XOPOLLUMX CCbINIOK) U HanuwnTe 3acce (B ne4YaTHOM
BuUAe, 2-3 CTpaHnubl) Ha TeMy <ApPryMeHTbl 3a M NPOTMB 3aLUUTbI 3apOXKOAOLLIMX-
csa oTpacnei>. ObssatensHO obcyaute crieayolme BONpoChI:

(a) KakoBbl aprymeHTbl B MOMb3y 3aLUUTbl MONOAbLIX OTPACneil, HACKOSIbKO OHM
6e3ynpeyHbl, YbW MHTEPECHI OHM OTPaXatoT, a YUbMU NpeHebperanT?

(b) C kakmmu npobnemamu CTankmBatTCa MccrnegoBaTeny NOCNEACTBUA NpUMe-
HEHWSI Mep 3aLUUTbl 3apOXAAKLWMXCA OTpacnen?

(c) Hackornbko peneBaHTHbI pesynbTathl paboT anga cospemeHHon Poccun?
(d) Kakue BbIBOAbI MOXHO MU3BMeYb 45151 TOProBov nonutukm Poccun?

2. Ha my.nes.ru BbINIo>KeHbl HECKOJSIbKO CTaTEN, MOAENMPYIOLWMX MU SMAMPUYECKM
BEPUULMPYIOLWMX NpoLenypbl NPUMEHEHUS 3aLUUTHBLIX MEep U Mep aHTMOEM-
nuHra. MoxeTe Takxke No4MTaTb APYryl0 peneBaHTHy nutepatypy. Hanuwute
kpaTkoe 3cce (He 6ornee 1 cTpaHWLbl B NeYaTHOM BWAE), OLEHUBAKOLLEE CIIOXHO-
CTU M NPOTMBOPEYMS B CyLLECTBYIOLLMX NOAXOAAX OUEHKM yuiepba oT umnopTa u
nemnuHra. MopaccyxgaiTte, K KakMM MOCReacTBUSIM MPUBOAUT HeornpaBaaHHoe
NPYMEHEHNe TakMX Mep Ha NPakTUKe.

3. BbiBeauTe copmyny Ansi oNnTMManbHOrO MMMOPTHOrO Tapuda 60nbLLOoi CTPaHBbI.

4. EQVHCTBEHHbIM MOCTaBLLMKOM KOMMbIOTEPHbLIX YUMOB B OCTPOBHOE rOCYAapCTBO
Atpanus asnsetca KomnaHus <VHneT>. PbIHKM CErMeHTUPOBaHbI, TaK YTO MOX-
HO pacCMOTPEeTb PbIHOK 3TOW CTPaHbl OTAENbHO OT BCEro octasnibHoro mupa. Npu
noctaBke X 4inos <MHnet> Hecet M3AEPXKM, PaBHbIe C(x) = cx?/2, a obparHas
dbyHKUMS cripoca Ha pbiHke p =2/ X.

(a) WNmeeT nn cmbicn npaBuUTenbCTBY ATpanuu BBOOAWUTb MMMOPTHbIE Tapudbl?

(b) CpaBHuTe nocneacTeua Tapudya ¢ NOCneacTBUSIMU BBEOEHUS KBOTbI, Npw
KOTOPOW focTuraeTca TOT ke o6bem umnopta. B cnyyae kBOTbI npegnosno-
XWUTE, YTO CHayana MMeeT MeCcTo ayKLMOH NO Npodake MULEH3UN Ha KBOTbI,
a 3aTeM JepXkaTtenu KBOT npuobpeTarT Ymnbl Y MOHOMOMMUCTA.

(c) Kak u3ameHuTCS Ball OTBET, €CNi Ha PbIHKE NPUCYTCTBYET He ogHa ompma-
“MnopTep, a YeTbipe, KOHKypupyrowme rno KypHo?

5. OTeyecTBEHHasi U MHOCTpPaHHasi (OUPMbI NOCTABMSIOT PA3HOBUAHOCTb OQHOIO
M TOrO >Ke TOBapa Ha PbIHOK TpeTbel cTpaHbl. Cnpoc notTpebutenein Ha oTeye-
CTBEHHYI M MHOCTPaHHyto pasHoBuaHocTn —D(p, p*) u D(p*, p). Cnpoc Ha ToBap
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Kaxxgon pupMbl yobiBaeT No COGCTBEHHON LiEHE M pacTeT MO LEHEe KOHKypeHTa.
MNpenenbHble M3OePXKKU (OUPM MOCTOAHHBI U paBHbl C. PUPMbI OHOBPEMEHHO
Ha3Ha4aloT ueHbl. Mpnbbinb Kaxkaon pupMbl BOrHyTa No COGCTBEHHOW LEHe, U
PYHKUMN peakLMn TaKoBbl, YTO paBHOBecue ycTtonumBo. [lo TOro, Kak mpmbl
yCTaHaBMMBAIT LiEHbl, NPaBUTENLCTBO MPUHUMAET pelleHne 06 SKCNopTHOW Cy6-
cuann/tTapude ¢ Lenbo Makcummusaumn 6narococTosiHUM CTpaHbl, KOTOpoe paBHO
NpMObINM OTEYECTBEHHOW (OMPMbI U HANMOrOBbIM MOCTYMSIEHUSIM.

(a) Mokaxnte, 4TO ecnu BLINOMHEHO YCNOBME Ha Npou3BofHble DD, < DDyy,
TO HeBOMbLIOW IKCNOPTHLIN Hanor ysenuunBaeT 6narococTosiHue CTpaHbl.
[pOMHTEpPnpeTUpynTE YyKasaHHOE YCNnoBue B TEPMMHAX HaKMNOHa OYHKLUMMU
crpoca.

(b) Hanagute nameHeHme GNarococTosiHUs CTpaHbl NpU BBEAEHUM HEBONbLUOrO
Hanora. Mpu Kaknx ycnoBusix OHO pacTeT?

(c) Mpegnonoxmm, 4To Kaxgas upMa HeceT (UKCUPOBAHHbIE WU3OEPXKKU, KO-
TOpble B TOYHOCTU paBHbl PaBHOBECHOW NPUBLINK (PMPMbI B Criydae OTCyT-
CTBMA BMeLLATeNbCTBa rocygapcrea (B 9TOM CMTyauuu B paBHOBECUM YMCTas
npubbinb oMpm paBHa Hynt). KakoBa onTumanbHas NONUTUKA HaWero ro-
cynapcTea B 3TOM crnyyae?
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domallHee 3apaHue 2

1. PaccmoTpumM Manyro OTKPbITYH0 9KOHOMMUKY, KOTOpasi yaoBneTBOpseT npeanono-
XeHuam moaenu n3 Grossman and Helpman [1992]'. A umeHHo, eanHuLa ToBapa-
HymMepaTtopa Npou3BOAMTCA U3 eduHWUbl Tpyda, a BCe oCTallbHble TOBapbl — U3
Tpyaa v cneunduyeckoro kanutana. NpegnoyteHuns notpebutenen ognHakoBbl U
paBHbl U = ¢y + ?:1 ui(ci), roe ¢; — notpebnenune Toapa i. Ecnu Bnagenbsubl
cneundunyeckoro kanuTana B oTpacnu i opraHusoBaHbl B No66ucTckyto rpynny,
TO uenb nobbu — makcumnsmposate W; — C;, rae W; — arpernpoaHHoe bnaroco-
CTOsiHME 4neHoB nobbuctckon rpynnel, a cymma C; nnatutcs rocygapctsy. Lienb
npaBuUTENbCTBa — MakcummuanposaTb aW + C, rae W — arpernpoBaHHoe 6naroco-
CTOsIHME 3KOHOMWKK, C — cyMMapHble B3HOCLI nobbuctckux rpynn. EguMHCTBEH-
Has OOCTynHasi NONIMTUKA — TOProBble Hamnoru, 4oxodbl OT KOTOPbIX PaBHOMEPHO
pacnpefensiTcs Mexay rpaxgaHamu.

(a) Mpegnonoxum, 4TO rocygapcTBo M NobOUCTCKME rpynnbl BOBREYEHb! B 3db-
dekTuBHbIM TOpr (efficient bargaining ), Tak 4YTO TOpProBble HanNoOrM MakCUMm-
aupytot aW + , _\ Wj, rae /A — noAMHOXeCTBO OpraHn30BaHHbIX OTPacre.
Hangnute paBHOBECHbIE TOProBblE HamMOrMW.

(b) PaccmoTpuTe MHOM Npouecc NPUHATUS PELLEHUN.

MNpeanonoxum, 4TO rocynapcTBO TOPryeTcs C KaxabiM nobbu B oTaenbHO-
ctn. Kaxxgaa toprosnga apdekTnBHa, nNpu 3afaHHOM UCXo4e BCEX OCTalb-
HbIX TOProB. To eCTb, TOProBasi NOSIMTMKA B KXXOOM CEKTOPE I MaKCUMU3U-
pyeT aW + I;W;, rge |; — pukTnBHaAs nepeMeHHast, paBHas 1, ecnu cekTop
I opraHu3oBaH. Hamaute paBHOBECHble TOProBble HarorM B 3TOM Criy4ae.
CpaBHuTe pesynbTaTbl C MOMYyYEHHbIMU B NYyHKTE (@) U 00bsACHUTE pasnu-
YMA UHTYUTUBHO.

(c) MNpegnonoXkmm, 4TO y Bac eCTb crneaylowme aMNUpUYeckne AaHHble no oT-
pacnsaM 3KOHOMMKM, KOTOpas COOTBETCTBYET MPeanonoXKeHUsIM Mogenu: Ta-
prdbl, UMMNOPT Kak [onsa notpebneHns (import penetration ), anacTMYHOCTb
cnpoca Ha UMMNOPT M AaHHble 06 opraHM3oBaHHbIX 11066u. C Kakumu npo-
Bnemamu Bbl CTOSIKHETECH, €cnun Bygete oueHuBaTb TapugHYyto dopmyny,
nony4yeHHyto B nyHkte (b)?

2. Hannwute acce Ha Temy <Poccus n BTO>. [lanite B HEM OTBETHI HA Crieayto-
e Bonpockl. Bbl MOXeTe CKOHLEHTPMPOBATLCA HA OAHOM BOMPOCE, a MOXeTe
OTBETUTb Ha BCe.

B 4yem Bbl BugnTe Bbirogbl Poccun ot BctynneHus B BTO, B yem 3akntoyaroTcs
onacHoctn? Mpoueaypa sctynnenusa B BTO y Poccun 3aHsna 19 ner. MNpueeaw-
Te 006bACHEHNE TOMY, YTO MEPEroBOpbl 3aTAHYNUCb HA CTOSb NPOAOIPKUTENBHOE
BPEMSI, M HA CErOAHSLLIHNA MOMEHT Poccust — eaMHCTBEHHasn Oonbluas 3KOHOMMKA,
He sBnawLwasacs YyneHom BTO.

1Gene M Grossman and Elhanan Helpman. Protection for sale. Technical report, National Bureau
of Economic Research, 1992
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JdomawHee 3aaaHue 3

1. Paccmotpum mogenes Melitz [2003]. MNMpeanonoxum, 4To Npon3BOANTESNbLHOCTb

pacnpenenena no Mapeto ¢ nnotHoctblo g(¢) = k¥ . ¢ **D ¢ >0,k > o—1,
Fe O — 3NacTUYHOCTb 3aMeLLEHNst Mexy pasHOBUAHOCTSIMU. COOTBETCTBYIOLLAS

KymynatusHas oyHkums pacnpegenenuns G(¢) = 1 — (¢min/¢)k. CpepnHee Takown

dyHKUMK pacnpegeneHns M = (T(E—l)qb, avcnepensa Vo = (k_'ﬂ% n, CoOTBET-

CTBEHHO, k > 1 Heobxoaumo ASist KOHEYHOCTH cpenHero n k>2-ans ancnepcun.

(a) Hamgute paBHOBecue B 3aKpbITOW 3KOHOMUKe. OnpegenuTe 3Ha4YeHUs MUHK-
MasibHOro YPOBHSI NpoM3BOAMTENLHOCTM ¢*, MHOekca ueH P, goxopa R.

(b) MNpegnonoxum, 4YTO ABE OAMHAKOBbIE BO BCEX OTHOLIEHMSAX CTPaHbl HaYMHA-
0T TOproBaTtb, a YMKCUPOBAHHbLIE N NEepeMeHHble N3OEePKKM 3KcnopTa Oo-
CTaTOYHO BbICOKW, YTOOLI 0BecneynTb 0TOOP B aKcnopTepbl. Hangute paBHO-
BECHblE 3HAYEHUS MUHUMANbHOTO YPOBHSI NMPON3BOAUTENIBHOCTN B 9KOHOMUKE
®*, MMHMManNbLHOTO YPOBHS MPOU3BOANTENILHOCTM 3KCMOPTEpoB @, MHAEKC
ueH P n goxog R.

(c) ObbsACHUTE MHTYUTUBHO MOCMNEACTBMSA TOProBnM Ansi 06emx aKoHOMUK. [lan-
T€ 9KOHOMMWYECKYH MHTYMLMIO TOMY haKTy, YTO UMEHHO HW3KOMPOM3BOAW-
TenbHble hUpMbl NOKNOAKT OTpacnb B pe3ynbrate nubepanusaummn TOpros-
N1, a pecypcbl nepemeLlaoTcs BHYTpU oTpacnu B Gonee npom3soguTesNibHble

dorpMmbl.

(d) TNpeanonoxum, 4YTO ABE 3aKPbITbl€ IKOHOMMKM HAYMHAOT CBOOOAHO TOpPro-
BaTb APYr C APYroOM 1 U3AEPXKKM IKCNOpTa, Kak (PUKCUPOBAHHbIE, TaK U ne-
pemMeHHble, paBHbl HyNt (1 = 1, £, = 0). CkaxeTcsa nu 3To (ecnm ckaxeTcs,
TO KakK) Ha nocneacteusx nubepanusaumm B AByX akoHOoMMkax? Ob6bsaAcHUTE
OTBET UHTYUTUBHO.
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3AO0AHNA ONA NPOMEXYTOYHOW ATTECTALMUU

JK3amMeH

[laHHbIN 3K3aMeH NOCTpoeH Ha paboTe co ctaTtbelt Sobel [1984]'. OksameH npoanuTcs
2 yaca, BO BpeMs paboTbl MOXHO NOMb30BaTbCA CNpaBoOYHbIMKU MaTepunanamu. O6Lwmi
Bec pabotbl: 100 6annos.

10.

11.

. (5 6annos) I'me BepoaTHee Bcero bbina HanncaHa nepeas BEPCUa AaHHOW cTaTbu?

MNogkpenuTte CBOW OTBET CCbISTKOMW.

. (5 6annos) fBnaetcs nNn aKoHOMUYeckoe Bnaro n3 Mofeny ToBapoM ASIUTENBHOIO

NONb30BaHNA U TOBAPOM KpaTKOBPEMEHHOro Mnonib3oBaHus? Kak Bam kaxeTcs,
YyeM o6ocHOBaH BbIOOp BGnara gaHHoro Tmuna?

(5 6annos) Kakol n3 Tpex cumeonos {3, 0, a} BBeeH B cTaTbe A5l 0003Ha4eHs!
drakTopa ANCKOHTUPOBAHNA?

. (5 6annos) 3anuwute opmyny AN Py (P NOAYEPKHYTA).
. (5 6annos) Ob6bACHUTE 3KOHOMMYECKUN cMmbich E,(p).

. (5 6annos) Ha ctpaHuue 363 Hangute onedaTky B goka3aTenbCcTBe Teopembl 4,

€CIlin OHa eCTb.

. (5 6annos) B yem pasnuumsa B noBegeHun notpebutenen B rmasax 3 n 4?

. (5 6annos) Ykaxute cnocob OTANYUTL CUMMETPUYHOE pPaBHOBECME B MPOCTbIX

cTpaTterusix oT CUMMETPUYHOTO PaBHOBECUSA B CTpaTerusix C HakasaHueMm, UCrosb-
3ys Habnaaemble JaHHbIe O Npoaaax.

. (5 6annos) MpuBegem yTeepxaeHMe CO CTpaHUUbl 368 B HECKOSbKO BUAOM3ME-

HEHHON hopmynuposke: <lpegnonoxum, 4to X — 1+ e™ <0 wu x > 0. Torga
X = 0>. [lokaxkute 3TO yTBEPXOEHME.

(10 6annos) MNMpwn pokasatenscrtee Teopembl 4 Ha cTpaHuue 363 aBTOp yTBEPXKAA-
eT: <... NpoAaBLUbl NONYy4YaT MOHONOMbHY NpPUbLING...> 3anuwuTte opmyny
YNOMSIHYTOW AIMCKOHTUPOBAHHON NpMObLINKU OS5 BCEN UTPbI.

(10 6annog) Yto npeacraBnsieT M3 cebs MHOXKECTBO HabngaeMblX LEeH B criyvyae
npocTbIX cTpaternin? cnonb3yite niobble 0603HaYeHNs U3 CTaTbu.

1Joel Sobel. The timing of sales. The Review of Economic Studies, 51(3):353-368, 1984
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SKOHOMMKA OpraHusauum

3AO0AHUA ONA NPOMEXYTOYHOMU ATTECTALMUU

JK3amMmeH

O6bwmn Bec: 100 6annos.

1. (25 6annos) Poccutickoe 3aKkoHoO0amesnibecmeo U HeghopMarbHble yKa3aHusi
AneHa JleneHeBa B cBoell HefjaBHel kKHurel rosopuT cneayoliee:

<B coBeTcKoe BpeMmsi YCTHbIe W NNYHbIE YKasaHusi Gbinu ropas3go BaxkHee U ropas-
[0 TwaTtenbHee UCMOMHSANNUCh, YeM NUCbMEHHbIE AEKPETbl (YKasbl) U MHCTPYKLMK
(pacnopskeHust), NpUYemM OHU OCTaKOTCA BaXKHbIMW M B MOCTCOBETCKUX YCIIOBUSIX.

B Cosetckom Cotose, kKak npasuno, CloBo NapTUAHOMO PYKOBOAMTENS WMENO Mak-
CYMarnbHbIN BEC B YCTHOM (hopMe, a He nUcbMeHHOW. B cnyyae pacxoxgeHus
YyCTHOe crnoBo 6pano Bepx. .. [MpuoputeT HeoUUManbHbIX YCTHBIX yKaszaHun U
HeopMarbHbIX AOrOBOPEHHOCTEN Obil OTpaXeHneM cnabocTun 3akoHa, rHeTyLemn
atMocepbl CKPbITHOCTU M HeOoBepusl, a TakxKe YCMOBUI, Korga HayanbCTBYHO-
Wwye nuua 6uiny BbIHYXOEHbI NPOANPATLCS CKBO3b Yallly HEPEAKO pasHOPeYMBbIX
npeanucaHuin.

HeT HyXabl roBOpUTb, YTO YCTHbIE YKa3aHUSA NOCTynatT Ha oHE NoapoOHbIX M
LOOKYMEHTaNIbHO O0GOPMITEHHbBIX MUCbMEHHBIX MHCTPYKLMI C NOAMUCAMM U Medva-
TAMM, KOTOpble MMEKT OnpeaeneHHy0 CaMOCTOSTENbHYH 3HAYMMOCTb. MoaTomy
HEBO3MOXHO 6ecnpensaTCTBEHHO NeperT MMHHOE NOJSie MUCbMEHHBIX W YCTHbIX
ykazaHun. B CBs3W C TeM, YTO HapyLUEHUS NMUCbMEHHbIX UHCTPYKLUMIA co3datoT
CUTyauUUIo <OTCPOYKM B3biCKaHMA> (suspended punishment), yCTHble yKasaHus
crny>aT NPOBEPKOM Ha NUYHYIO npegaHHocTb. Oba hakTopa ycunvMBalT 3aBUCK-
MOCTb OT CUCTEMbI>.

B gaHHOM Bonpoce chopmanusyeTcs cpefa, onucaHHas Bbiwe. Paccmotpum obuie-
CTBO (NpuHUMNan), KOHTponiepa (YMNHOBHMK) W areHTa (NogunHeHHbIn). puHUn-
nasn naccueeH (T.e., He CnocobeH NpUHUMaTL HUKaKWe peLLeHus, BKoYas peLue-
HWEe O cormacum C KOHTpakToM).IMeeTca OTHOLLEHYeCKuin KOHTpakT (relational
contract) mexay areHTOM M KOHTPOnepoM. AreHT MOXeT BblbupaTb BEKTOP yCU-

nun (e, a) € {0;1%. Oba anemeHTa 3TOr0 BeKTopa HabnogaeMsl 06enmMm CTopoHa-
MU, HO NNLWLb & KOHTPaKTyeMo. JINYHbIe N3aepXXKN NPUOXKEHNS YCUMIA areHTOM
3apatotcsa popmynon c(e, a) = ce + ka, rae ¢,k > 0 n 1 > k. NonesHocTb OT ycu-
nua e Ons KoHTponepa 3apaetcs opmynon Vo = ve, rae v < c. [lonesHocTtb
OT ycunua a gocraetcs npuHumMnany. 3ameTuM, YTO KOHTponepa He MHTepecy-
eT BeNnuuMHa a, a npuHumMnana — BenuymHa e. MNpegnonoxuM, 4To ouumansHo

1Alena V Ledeneva. Can Russia modernise?: sistema, power networks and informal governance.
Cambridge University Press, 2013
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0hOpMIIEHHblE KOHTPaKTbl, NPEAMETOM KOTOPbIX SIBMSETCS @, KOHKPETU3UPYIOT
ypoBeHb ycunuin a* € {0; 1} n wipacd 0 < F < k (nepeuncnsiemMbin oT areHTa
KOHTponepy), KOTOpPbI NOANEXMUT ynnaTte B crydae a = a*. YnnaTa aToro wrpa-
dha obecneunBaeTca Yepes cyd, HO KOHTPOMeEp, B Clyyae, korga a = a*, MoxeT

BblOMpaTh, TpeboBaTh Nn ero ynnatbl Unn HeT. MOXHO cuMTaTh, YTO a O3Ha4Ya-
€T creoBaHue 3aKOHY, B TO BpeMsl Kak e — Ty [esTenbHOCTb, KoTopasi BbirogHa
UCKMIOYMTENIbHO YMHOBHUMKY. [peanonoXum, YTo 1 KOHTponep, U areHT bespas-
NUYHbI K PUCKY, @ anbTepHaTBHbIE BO3MOXHOCTM OatoT 060MM HyreByl nones-
HOCTb. [MpeanonoXuM Takke, YTO KOHTPOSEp He MOXET MPEMUPOBaThL areHTa no
cBOeMy ycMoTpeHuto. OQHAKo areHT nonyvyaeT KOHTPaKTyeMyo (OUKCUPOBaHHYHO
3apnnaty w = ¢ + r, BbiNfayvMBaemMylo npuHumnanom, npuyem r > 0. Takum

00pa3om, BbIMIpbILW NpUHUMUNAana paBeH S =a —Ww.

MNocnenoBaTenbHOCTb XO4OB MHOMOLIAroBOW Urpbl TakoBa: 1) KOHTponep npea-
naraeT areHTy 3apnnaTty W 1 KOHTPaKT, KOHKPETU3UPYIOLLMIA 3HaYeHust a* n F;
2) areHT nnbo npuHnUMaeT, NGO OTBEpraeT NPeAnoXKeHue; 3) B cnyyae cornacus
areHTa BbInnaynBaeTcs 3apnnarta W; 4) areHT BblbupaeT BeKTop ycunuii (e, a); 5)
KOHTponep Habnwogaer (e, a) 1 NpUHUMAET pelleHne, 4obuBaTbca N cobnoaeHns
odmumansHo 0hOPMIEHHOTO KOHTPaKTa, B KOTOPOM NponucaHa BenuyuHa a.

() (4 6anna) KakoBbl YPOBHU YCUITUIA, MAaKCUMU3MPYIOLLME CYMMY BCEX BbIUI-
pbillel (NpuHUMnana, KoHTposiepa u areHTta)?

(b) (4 6anna) KakoBbl Te YPOBHU YCUMMI, KOTOPbIE MAKCUMU3UPYIOT BbIMIPbIL
KOHTponepa?

(c) (4 6anna) MoxHo nu gobutbca ypoeHen nyHkTa (b) B cTtatuyeckom cutya-
umn?

(d) (10 6annos) Tenepb NPeANONOXUM, YTO MHOroLaroBas urpa noBTopseTcs
BeckoHeyHoe 4MCrio pa3 1 4YTo 0be CTOPOHbI AMCKOHTUPYHOT Oyayllee C Ko-
appuLmneHToM 0.

I. OnuwwuTte ctpaterumn, Kotopble obecneyat ucxog n3 nyHkra (b) v noka-
XWUTe, YTO OHW COCTaBNAT ANA AaHHOW NMOBTOPSIOWENCS UMPbl PaBHO-
Becue, COBEPLUEHHOE MO noAbirpam, rnpu 4OCTaTO4HO BbICOKOM KO3h(u-
uneHTe 0.

ii. Tpn Kaknx 3HayveHusx & mucxog u3 nyHkTa (b) MOXHO NOMy4YnTb Kak

COBEpLLEHHOE MO Mofbirpam pasHoBecue? MpeagnonoxkuTe, yto $=2¢ <

¢
r.
(e) (3 6anna) Yto moxeT caenatb 06LECTBO, YTOOLI NOBLICUTL CBOW BbIMIPbILL?

2. (25 6annos) MHozomepHbie ycunus (multi-tasking) u wopm-mepmu3sm

PaccmoTpum 6€3pa3nnyHoro K puUcKy rmaey KOMMNaHww (areHT) u ee cobCTBeH-
HukoB (NpuHumnan). AreHT obecneynBaeT npuHUMNany UHAHCOBbLIN pe3ynbTaT

Y € [Ymin, ©) C R. AreHT BblbupaeT [Ba areMeHTa.

- OH BblbMpaeT nHBecTUUMM B HGesonacHocTb (investmentin safety) e > O,
ocyLlecTBnsiemMble C nsgepxkamm c(e), rge c¢(-) — rnagkas BospacTaroLas
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BbINyknasa pyHKuus. MiHsectuumm e yeenuumsaoT a(e) — rnagkyto BOTHy-
TY0 (PyHKUMIO, A8 KoTopon lime .., <.

- Takxe BblbupaeTcs 3aBucsLias oty dyHKuns pacnpegenenus F : [Ymin, ) 71—
[0; 1]. CobntogaeTcsa orpaHnMyeHne, CornacHo KOTOPOMY OXugaemoe 3Ha4eHmne
y He npeBocxoauT a(e):

ElyF]l= ydF(y) <af(e).

Ymin

anIHLI,VII'IaJ'I BO3HarpaxgaeTt areHta OD,HOCTyHeHHaTOIZ npeM|/|e|7|:

B, ecmy =y,
b =
) 0, ecmy<y,

roe B > 0.

(@) (5 6annos) MNpwu kaXxgoM 3a4aHHOM € HanauTe onTUMarnbHyl dyHKUMO F ¥,
KOTOpas MakCUMU3NpyeT UHTerpan

oo

b(y)dF (y)

Ymin
npu orpaHnyeHnn Efy F] < a(e).

(b) (5 6annos) Beinnwnte BepoATHOCTb MonyyeHust npemun npu F *. Kak Ha aTy
BEPOATHOCTb BIMSIET YMEHbLUEHUE Ymin? [anTe uHTepnpeTaumio nonydeH-
HbIX pe3ynbTaToB B CBETe Npobnembl WopT-Tepmusma. [lpounnioctpupynte
CBOM COOBpaxeHns Ha peasibHbIX NpuMepax.

(c) (10 6annos) Bbinuwmnte oxmngaembli BoIUIpbilWw areHTa (T.e., oXngaembin
npemMmnanbHbI NIATEX MUHYC CBSI3aHHblE C YCUMUSIMU U3AEPXKKU) B BUAE
dyHkumm ot e. Hangute cdopmyny, kotopas gaet ontumarnbHoe e*. Kak
BIIMSIET Ha &* YMEHbLIEHNE Ymin?

(d) (5 6annos) ABnsieTca Ny ogHOCTYNeH4aTas npeMus onTuMmansHon? Ecnu He
SBNAETCH, NPeasniokMTe anbTepHATUBHYK CUCTEMY BO3HArpaxmaeHusl, KOTo-
pasi CHA3UT CTUMYNbI ANs WopT-TepMuaMa. Ecnm 6bl Bbl Gbn NpuHUMNa-
IOM U MO NOMEHATb OPraHU3aUMOHHYI0 CTPYKTYpPY, YTO Obl Bbl caena-
NN C Uenblo OrpaHNYnNTb CBOMCTBEHHbIE NaBe KOMMAaHUN CTUMYMbl K LLIOPT-
TepMnamy?

Bonpockl Ha ymo3aknodeHusi. Bawm oTBeTbl AOKHbI ObITb OCHOBaHbI HA MOAENsX U
CTaTbsiX, OOCY)XAABLUMXCSA HA NEKUUSAX U CeEMUHAPCKMX 3aHATUSAX. CTapanTech cobnio-
CTM TOYHOCTb B CBOMX paccyxaeHusx. [Mpn HeobxognmocTn ncnonb3ynte opmynbl
AN Toro, 4tobbl NOAKPENUTL CBOK aprymeHTaumio (3a nsbbITok opmyn Gyaer CHu-
Xatbcs oTMeTka). [lononHuTenbHble 6annbl OyayT HAYUCNATBCH, €CNK Bbl MOKaxeTe,
YTO 3HAKOMbI C NIUTEPATYPOW NO TeMe, KOTopas He pa3bupanachk Ha 3aHATUAX.
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3. (25 6annos) YUto Takoe npaeo cobcTBeHHOCTM (Ownership) u novyemy OHO urpaet
BaXXHYIO ponb?

4. (25 6annos) [MockornbKy NONUTUKM He nonyyarT oduumnanbHO 0OPMIIEHHOO
BO3HarpaxxgeHus 3a pesynbTaT, He criefyeT oXmaaTb OT HUX Kakux-nnbo ycunui
MO ynyyweHuo cBoe paboTel B nepuod npeboiBaHusa B gormkHocTu. ObeyauTe.
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SAOAHUA OANA TEKYLLWEIO KOHTPOIJIA

JdomaluHee 3apaHue

OtBeTbTe Ha Bonpoc 4 (20 6annos) u nobble aBa n3 sonpocos 1-3 (40 H6annos 3a
Kaxkgbin). VimenTe B BUAY, YTO AaHHOe AomallHee 3adaHune aaet 15% MTOroBon OLEHKW.

1. KapbepHblie coobpaxeHusi rnpu d8yx sudax 3aHsImocmu

BosbMmuTe Mogenb KapbepHbIX COOBpaXeHnin, KOTOPYIO Mbl U3yYanu Ha 3aHATUAX.
Kak n B ynomsiHyTOoM Mozenu, B NepBOM nepuoge MMeeTcs oanH Bua pabotel, Ans
KOTOporo y; = 6+e; &1 TRe Y1 — BbINYCK, 6 —npogykTMBHOCTL paboTHMKa (pac-
npepeneqHas kak N 6,07 1 Hen3BecTHasi HU PabOTHYKY, HU KOMMNaHWAM), e; —

ycunust paboTHUKa (Bbi3blBaloLmMe U3aepxkm c(e)), a €, — Wym, pacnpeaeneHHbIn
kak N (0, 0?).

Bo BTopom nepuoge nmeetcs aga Buaa 3aHatocty, | u 1 1. Beinyck npu 3aHATOCTH
j = 1,11 paeny = Aj+Aj(6+ex+g,), rae Ay > A; > 0, e, — yeunust paboTHUKa
(BbI3blBaOLME U3OEPKKM C(€)), @ & — LyM, pacnpedeneHHbin kak A (0, g%) u
He CKOppenupoBaHHbIN C €. PaboTHUK 3aHMMaeTca TOW 3agaden, Onsi KOTOPOW
€ro OXnaaeMblil BbINycK Bbile?,

OuckoHTMpOBaHWe MeXay ABYMS Nepuogamm OTCyTCTBYeT.

(a) Yemy paBHo e,? B ganbHenwem obo3Hayante e; = e.

(b) BbipasuTte (Npw BbINyCKe B NMEPBOM NEPUOAE, PABHOM Yi) OXuOaeMyk Mpo-
AYKTUMBHOCTbL E[B /1, €], cxoas u3 goragku pbiHka 06 ypoBHe yCUmum €.

(c) KakoBa 3apnnarta ansi Kaxxgoro Buaa 3aHATOCTU?

(d) Korga paboTHuKka HasHa4aloT BbINOMHATL BUA AestensHoctn |, a korga —
BuAa pesitensHocTy | 1?2 O6o3HaubTe Kak 6* MOpor oxmaaemon nNpoayKTUB-
HOCTMW.

(e) Ecnu paboTHUK npunaraeT ycunus e, a aoragka pbliHKa paBHa €, kakoBa
BEPOATHOCTb, YTO €ro HanpaBaT BbINONHATL BUA AesTensHoctn |17

(f) BbinnwuTe oxvagaemyo BO BTOPOM nepuoge 3apnnarty paboTHuka, ecrnv OH
npunaraeT ycunus e, a goragka pblHka pasHa €.

(9) Boinuwwute croswyo nepen paboTHMKOM 3afdadvy MakCumusauuum u Hamgute
ycroBsue nepBoro nopsigka. NpoeepbTe, UTO B criydae Ay = Ay = 1 mbl
nony4yaem Yycrnoswue, paHee NnonyyeHHoe Ha HalLMX 3aHATUSIX.

(h) BbeinuwwuTe BTOPY MPOU3BOAHYIO ANS 3afayu, CToswen nepes paboTHUKOM.
Kakyto noteHumanbHyo npobnemy Bbl BUAMTE? YTO NpoucxoguTt, Koraa ume-
eTCq OAWH BUA AEATENbHOCTU, A} = A}, ?

1OTmeTuM, 4TO ecnu paBoTHUK caMm BhiGUpaeT cebe 3aaady, BHE PaBHOBECUS MHEHUS paboTHUKA U
pblHKA OTHOCUTENbHO HAaWNY4LLEro NPUMEHEHNS €ro CUIT MOryT pasnuyaTtbcs. TakuMm obpasom, ecriu
paboTHMK BbIOMpPaEeT <HEBEpHYL> (MO MPeACTaBfEeHMsIM PbiHKA) 3adady, UTO OOJDKEH PbIHOK AyMaTb
W KaKyto 3apnnaTy npeanaraTb?
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(i) MNpeanonoxum, 4to c(e) = 2¥e2. Hangute ycnosue, npyn KOTOpoOM 3agadva
paboTHUKa rnobanbHO BbiMykna.

() Mpw ycnosun, HangeHHoM B N. (i), HanaWTe paBHOBECMKE (B YMCTbIX cTpaTerun-
ax). CpaBHUTE €ro Co CryyaeM OZHOrO BMAA 3aHATOCTM M3 nekumun. Vimeetca
N Kakoe-n1bo pasnnyme B 4acTy CPaBHUTENbHON cTaTuk1? [Movemy Tenepb
PaBHOBECHbIE YCUNUNSA 3aBUCAT OT CpefHeN NPOAYKTUBHOCTM 67

(k) (dononHumenbHbIlU yHKmM ¢ QononHumernbHbIMU bannamu 07151 umo20s8ol
oueHku, ecnu ydacmesi pewums.) Ecnv ycnosue, HangeHHoe B M. (i), He
YOOBMNETBOPSIETCS, HET SAICHOCTU, YTO paBHOBECME B YMCTbIX CTpaTerusx cy-
wectByeT. KakoBbl coobpaxeHusi HacyeT Toro, Korga oHo cyuwectyet? Ka-
KOBbI COODpaXeHWsi HacYeT paBHOBECUI B CMELLaHHbIX cTpaTernsax?

2. Modernb JleguHa (Levin) ¢ MHO20MEPHbIMU yCUMUSAMU

PaccmoTpum cnegytoliee BHellHee OKpyXeHue. MimeeTcs kKomnaHus, BbiMyCcK Ko-
TOopow 3aaaH nepemenHonn y € {0,142 Prly = 1] = fia; + fray, roe (a1, &) —
BEKTOP YCUMNUK, npunaraemblX paboTHUKOM. Ycunusa paboTHuka He Habntogae-
Mbl KOMMNaHWEW, Npu 3TOM NUYHbIE n3gepxkn (private costs) paboTHuka 3aga-
Hbl bopmyrnon E(af + a?). Bbinyck koMnaHum He Habnofaem paboTHukoM. Ta-

KM 06pa3om, HW YCUIKUS, HX BbINYCK HEMb3S UCMOMb30BaTb HU B ODULMANBHO

O(POPMIEHHbIX, HN B OTHOLLEHYECKMX KOHTpakTax. MIMeeTcs HeKoTopbIn nokasa-
Tenb TpynoBbix yeunui (performance measure ), p € {0, 14 npuyem Pr[p = 1] =
g:a; + g.a,. MbI npegnonaraem, 4to p Habniogaem obenmn CTOpoOHaMK U YTO BEK-
Topbl T = (fy, ;) U g = (01, 92) HeoTpuuaTensHbl. O6e cTopoHbl 6e3pasnuyHsbl
K pucky. [ins ynpolieHus aHanusa npegnonaranTte, YTO BHELUHSAS anbTepHaTyBa
(outside option) ans obenx cTopoH Hyneeas. HakoHeL, BO BCex MyHKTax npegno-
naramTe, 4To k JOCTaTOMHO BENWKO, Tak YTO BeNnu4YuHbl T -a n g -a Bcerga nexat

MeXay Hynem u eauHuLen.

() NpegnonoXxmm, 4TO P KOHTPAKTYEM W YTO KOMMAHWA MOXET BblABUraTb
NPeanioXKeHne Ha ycrnoBusiX <xo4elb — 6epu, xoyewb — HeT> (take-it-or-
leave-it). CdopmynupyiTe 3agady KOMNaHWUM U ONULWKNTE ee peLUEHne.

(b) Tenepb NpeanonoXxuMm, YTO P HE KOHTPAKTYeMO (XOTS MO-NPexXHeMy Ha-
6niogaemo) 1 4To KoMnaHna 1 paboTHUK pasbirpbiBaloT 6ECKOHEYHO MOBTO-
psoLytocs urpy. MHorowaroBor uUrpe CBOWCTBEHHA criegytollas nocnego-
BaTenbHOCTb xo4oB. (i) KomnaHusa npegnaraet pabGOTHUKY KOHTPaKT S =
w + bp. (i) PaBoTHMK npuHMMaeT unn oTBepraeT npeanioxexne. Ecnu oH
oTBepraeT, 0be CTOPOHbI MOMy4atoT Hynesow BbIUMPbIW. B MHOM cryyae OH
nofly4yaeT W CO CTOPOHbI KOMMaHWM 1 BbIOMpaeT BEKTOP ycunuii a = (a, ay)
C nsgepxxkamm g(al2 + a?2). (iii) BbisBNsAKTCA BbINYCK M NokasaTerb TPyOo-
BbIX YCUIMI, 1 KOMMNAHUA pewaeT, NaTuTb MW He NNaTuTb NpemMuio bp.
O6e CTOpOHbI OMCKOHTUPYIOT Byayliee ¢ KOAMMOULNEHTOM 0.
OTHOLWEHYECKMN KOHTPaKT ANS Kaxaoro BapuaHta nybnuyHo Habniopae-
MOrO NPOLUSIOro KOHKpeTusupyet (i) Ty KOMMNeHcauuio, KOTOPYH KOMMNaHUS
AOMMKHA NpeanoxuTb; (i) nNpuHATUE unu oTBepXkeHne paboOTHMKOM yCno-
BUI, KOTOpPbIE Npeanaraet koMmnauus; (i) Te ycunmsa, KoTopble OH AOSMKEH
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npuknagpiBatb B crydae NpuHATUSA. Mbl rOBOPUM, YTO KOHTPAKT SBNSAET-
ca camonpuHyxaatowmm (self-enforcing ), ecnv OH onucbIBaeT COBEPLUEHHOE
nybnuyHoe pasHoBecue (perfect public equilibrium ) nosTopstoLencs urpbi.
Mbl rOBOpPUM, YTO KOHTPAKT SBMSETCA ONTUMAsbHbIM, €CIW OH camMonpu-
HY>XOaloLWmMM, U NpU 3TOM He CyLlecTBYeT APYroro CaMOonpUHYXaatoLero
KOHTpaKTa, KOTOpbI nopoxaaet 6onee BbICOKAA OXMaaeMbln 06LLEeCTBEH-
HbI nanuwek (total surplus ). MNokaxute, 4TO ecnm ONTUManbHbIA KOHTPAaKT
CYLLECTBYET, UMEIKTCA ONTUMAnbHblE CTALMOHAPHbIE KOHTPaKTbl (KOHTpaKT
SBNSIETCHA CTAUMOHAPHBLIM, €Cny BAOSb PABHOBECHOIO NyTU ANA KaXaoro Ba-
puaHTa nybnvyHo Habnogaemoro NPoLioro OH KOHKPETU3UPYET OOHU U Te
>Ke nnaH BbinnaT (payment schedule ) n ypoeHb ycunuin). KakoBbl Kntoue-
Bble NPEANOSIOXKEHUs, KOTopble NPUBOAAT K 3TOMY pe3ynbTaTty?

(c) Ona kakux 3HayeHun O ucxopn, NosyvyeHHbIn B NyHKTe (a) (YpOBEHb ycu-
NV, NpunaraemMbix B KaXXQoM nepuoge), MOXHO OCYLLEeCTBUTL MPU MOMOLLA
OTHOLLEHYECKOro KOHTpakTa?

(d) Onsa kakux 3HayeHUn O MMeeTcs ONTUMasibHbI OTHOLIEHYECKUA KOHTPAKT,

npu KOTOPOM npunaratTcs nonoxutensHole yeunua? (MoxHo onpegenutb
0 = 1—1 N Bblpa3uTb OTBET 4Yepes r.) OxapakTepusynTe OAMH ONTUManbHbIN

+r

KOHTPaKT ANS KaXK4oro nosioXUTENbHOTo 3HadeHust 0 (unu r). Kak 3aBucut
Baw oteeT oT T - g? Noyemy?

3. Modenb AzutioHa-Tuponsa € MHOXECMBEHHbIMU azeHmamu

MNpeanonoxum, YTO HayanbHUK (MPUHUKMNAN) UMeeT B NOOAYMHEHUN N UAEHTWY-
HbIX areHToB. Kaxgomy M3 areHToB npuxoauTcs BblibupaTb 13 Habopa 3agad,
MOEHTMYHBIX ex-ante. Mbl npegnonaraem, YTO UMeeTCs 3agada, oTpuuaTenbHas
nonesHocTb (disutility ) koTOpon JOCTaTOMHO 3HauuTenbHa W ANa nNpuHUMnana,
W ONs1 areHTa, Tak YTO HUKTO He XO4eT BblbupaTb 3ajady, He y3HaB ee Xapak-
Tepa B ToyHoCTU. (Ecnun HKM ogHa 3agada He BbibpaHa, 0be CTOpPOHbI Mony4atoT
HYNEBYIO NIMYHYIO BbIroAy.) AreHT i cnocobeH npunaraTb yCuUnus €; ¢ NMMYHbIMU

n3gepxkamm geiz Ansa Toro, 4tobbl y3HaTb XapakTep Kagon u3 CBOMX 3ajad.
AHanornyHo, npuHumnan cnocobeH npunaratb yeunus E;j, 4ToObl y3HaATb Xxapak-

Tep 3agay areHta i ¢ BeposATHOCTbo E;. O6Lwme nsgepxkm yeunuii, npunaraembix
npuHumnanom, pasHel 5( -, Ei)?. MpegnoututensHas ans areta i 3agada
NPUHOCUT eMy NUYHYIO Bbirogy b, obecneumsas npuHuMnany BbIrOAY B pa3Mepe

aB, roe a €0, 1). Ta 3aga4a areHTa i, KOTOpasa npeanoyTuTenbHa Ans NPUH-
uMnana, NPMHOCUT NpUHUMNany NUYHYI0 Bbirody B pasmepe B, a Bbiroga areHTa
i coctrasnsietr b, roe B €0, 1). YUtobbl BeIbGpaTh CBOKW 3agadvy, CHayana areHT i
npegnaraeTt npuHUMNany OAHY U3 3afad, Nnocne Yero npuHuMnan pellaert, corna-

CUTbCH NN Ha 3Ty 3aJady UM OTBEPrHYTb ee U NPefoCcTaBUTb HOBYHO. TO eCTb,
BbIGOP BCeX 3afad ouumanbHO NOAKOHTPONEH npuHuunany. Npeanonoxum, 4To
BCE CTOPOHbl 6e3pasnnyHbl K PUCKY M YTO BHELUHAS anbTepHaTuBa NS KaKOoro
areHTa paBHa W. Tak>Ke NPeAnonoXMM, YTO HU YPOBHU YCUMUA, HU 3a4a4n He
KOHTPaKTyeMbl, TaK YTO BCE, YTO MOXET NPeaNoXKUTb NPUHUMNAN Kaxaomy m3
areHToB, — 9TO (PMKCUPOBAHHbLIN TpaHChEPT W.
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(a) ObbAcHMTE porb, KOTOPYH B MOAeNnu UrpaeT crneaytollee npeanosioXKeHue:
CyulecTByeT 3afaya, KoTopas Ansi o6enx CTOPOH nrioxa B TakOW Mepe, YTO
HMKTO He XO4eT BbIOMpaTh 3ajadvy, He 3Hasi B TOYHOCTU €€ XapakTep.

(b) OxapakTepusynTe cuMmMeTpuyHoe paBHoBecue (npegnonaras, 4to K > B
nk > b, Tak yto B nobom pasHosecun E;, i € [0, 1) npn Bcex i). Ka-
Kyt0 3apnnarty npuHuunan npeanoxuT areHTaMm, ecin KaXKAbl 3HaeT, YTo
OHWM ByayT KOOPAUHMPOBATLCA Ha 3TOM paBHoBecun? Kakum obpasom w 3a-
BUCUT OT n? lNoyemy? BO3MOXHbI SIM acMMMETpUYHbIE paBHOBecuA? Ecnu
OHM BO3MOXHbI, OXapakTtepuaynte mx. Ecnm oHM HeBO3MOXHbI, 06bACHUTE
NPUYMHY.

(c) MNMpegnonoxum, 4To NpuHUMNan cnocobeH TBEPLO rapaHTMpoOBaTb MNPUIIO-
XXEHMEe NONOXUTENbHbIX YCUIMK, YTOObI Y3HaTb XapakTep 3afayv Kaxaoro
CBOEro NoAYMHEHHOro (3Tum obecneymBaeTca TOT akT, YTO eOWNHCTBEHHOE
paBHOBECMKE ABNSAETCH CUMMETPUYHBLIM). CKOMbKO areHToB HanmeT MpuHLUM-
nan? (MoXHO paccmaTtpmBaTb N Kak HeMnpepbIBHYK nepeMeHHy.) Hanante
yCrnoBus Ha W, Npu KOTOpbIX N* < oo,

(d) Tenepb NpeanonoXuMm, YTO YACNO areHTOB (YMKCUPOBAHO, HO MPWU 3TOM Q; U
b; MOryT 6bITb HEOAMHAKOBLIMU AN Pa3HblX areHToB. BHOBb Npeanonoxmm,
yto K > B, a k > b; gns scex i. CywiectByeT N1 paBHoBecue, NpY KOTOPOM
Ei > 0 npu Bcex i? Oxapakrepusynte ero (BO3MOXHO, BaMm notpebyetcs
[,06aBUTb HEKOTOPbLIE AONONHUTENbHbIE OFPaHNYEHNS Ha napaMeTpbl, YTOObI
rapaHTMpoBaTb ero cyliectBoBaHue). Kakum obpasom E; 3aBucuT OT a; U
b;? MNovemy?

4. [ymewecmeue Ha ocmpos Apyba (e npedenax 500 crios)

Ctpagaet nu cnegytollas KomnaHmsa oT npobnem <6e3buneTHnka> B OTHOLLEHUSX
mMexay coTpyaHukamu. O6cyaute, novemy Aa Unm noYemy Her.

LET THE SHIRK-FEST
GAMES BEGIN

DILBERT, 1 WANT
YOU TO MANAGE

WALLY'S PROJECT
WHILE HE'S ON
VACATION IN

coM

ISN'T THAT THE
WEEK WHEN
EVERYTHING IS

MAYBE YOU
COULD CHANGE

NON-REFUND-
ABLE TICKETS
RIGHT HERE!

TWO FREE TICKETS TO
ARUBA — I WIN.

S Adisms E-Mul SCOTTADAMS@AOL

A

THE PROJECT CAN'T
BE IMPORTANT LF
YOU WON'T CHANGE
YOUR PLANS

TLL BE RAPPY TO ADD
WALLY'S PROTECT TO
THE BOTTOM OF MY
PILE AND LET IT FAIL
WITH WALLY'S NAME

ﬁz@\ﬁﬁ

noarnmcun K PUCYHKAM (cnesa HanpaBo U CBEPXY BHU3):

1. HAYAJIbHWK (rosopwuT): <Qunbept, 9 xo4y, 4Tob6bl Bbl yNpaBnsany NPOEKTOM
Yonnu, noka oH 6ygeT B otnycke Ha Apybe>.

WHEN YOU'RE IN ARUBA,
STDY THE WAITERS
CAREFULLY — IT'S
PROBABLY YOUR
NEW CAREER.

"3
© 1993 Unted Feature Syndecate, nc
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2. HAYAJIIbHUWK (gymaet): <l[lycTb HayHeTcsa urpa B nepeknabiBaHne OTBET-
CTBEHHOCTU>.

3. AWIBEPT (obpawasck Kk Yonnu): <Pa3se He Ha 3TOW Heaene BCE AOSMKHO
3aBepmnTbCca?>

YOI (rosopwut): <CoBnageHve>.

4. AUNBEPT (obpawasck K Yonnu): <Bo3aMoxHO, Bbl CMOIMN 6bl TOMEHSATL CBOU
nnaHbI>.

YOI (nepxuT cBov aBnabunet n roeopuTt): <BoT, Gunetsl Bo3BpaTy He noa-
nexart!>

5. DAUNIBEPT (obpawascbe k Yonnu): <Ecnun Bbl HE NOMEHSIETE CBOM MJIaHbI,
3HAYUT, NPOEKT HE ABNSETCA BaXKHbIM>,

YOJIUIN (gymaeT): <Cunex>.

6. AUNIBEPT (obpawascb K Ha4anbHUKY): <A C yooBOMbCTBUEM 3aCyHY NPOEKT
Yonnu B cambii HA3 CBOeW rpyabl 3agad, YTobbl OH NPOBanNMCA M OMO30PUI
Yonnu>,

7. QUNBEPT (obpawasch k Yonnu): <Ha Apy6e BHUMaTENbHO NPUCMOTPUTECH
K ouumaHtaMm — MOXeT ObITb, 3TO Balla HOBasi Npodyeccus>.

8. HAYAJIbHUK (aymaert): <[1Ba b6ecrnnatHbix buneta Ha ApyOy — A Bbivrpan>.
ABTOp pucyHkoB: CkoTT Agamc
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Kenc 1

Onnama o pe3dynsmamam 6 komrnaHuu Safelite Auto Glass

Safelite — komnaHus, KoTopas 3aMeHsieT pa3buTble BETPOBbIE CTEKIA B aBTOMOOUNSIX.
OTa KoMnaHus, KoTopas HEAABHO MPOBENAa pPeopraHM3aumnio B NOMbITKE NOBLICUTbL MPO-
N3BOAUTENIBHOCTb CBOMX YCTAHOBLLMKOB, OQHAKO OHa NO-NPeXHEeMy CTpajaeT OT HU3KOM
npounssoauTenbHocT. CpefHun yCTaHOBLUMK aBTOCTEKON CNocobeH yCTaHOBUTbL BET-
pOBOE CTEKIO 3a CPOK, YyTb BonblKNA Yaca, OQHAKO yCTaHaBnMBaeT BCero nuwb 2,5
BETPOBbLIX CTEKNA 3a BOCbMM4YacoBOW pabounii AeHb. [MaBa komnaHun, [koH Bapnoy,
obecnokoeH TeM, YTO MHOrMe yCTaHOBLUMKA He NMPOU3BOAUTENbHbI, MOTOMY YTO OHU
HE CnMLWKOM ycepaHo pabotatoT. bapnoy rosopuT: <locuutanTte camu. TpebyeTcs yac,
4TOObl BCTABMTb BETPOBOE CTEKMO, HE cuMTas Bpems noe3aku. Ecnm oHu 6binv Ha pabo-
Te Ha NPOTSHXKEHMM BOCbMM YacoB, MPU 3TOM BCTaBIAS BETPOBbIE CTEKMA B TeYEHME ABYX
C MOMOBMHOMN 4YacoB, YEM e OHM 3aHMManucb BCe ocTanbHoe Bpema?> O3HakoMbTeCh C
cooTtBeTcTBYytoLEeN cTatben (“‘Performance pay at Safelite Auto Glass”) n oTBeTbTe Ha
cnegyoLine Bonpochl.

1. Moyemy CcTONb HNU3Ka NPON3BOAUTENBHOCTL YCTAHOBLLMKOB aBTOCTEKON KOMMNaHUN
Safelite?

2. Mo3BonseT N nNpeanoXeHHas cxema onnatbl MO pesynbTaTam paboTbl CNpaBUTb-
ca ¢ npobnemamu, onucaHHbIMU B Bonpoce 1? MNpuBOAMT N OHa K HOBbLIM MPO-
onemam? O0OBbACHUTE.

3. KakoBbl Nntocbl 1 MUHYCbI Nepexoda OT CTaBOK 3apnnaThbl K caenbHon onnarte?
ABNATCA N YCTAHOBLLMKN aBTOCTEKOM NOAXOAAWMMUN KaHAnaaTaMun Ans caenb-
How onnatbl? Movyemy Aa unu novemy HeT?

4. [JomkHa Ny NpUCyTCTBOBaTb rapaHTMpOBaHHasa 3apnnarta? Ecnu ga, To kak ee
cnegyet yCTaHOBUTL?

5. KakoBbl BeposiTHble MOCNeacTBUS nepexofda OT onnaTthl NO CTaBkKe K COESbHOM
onnate (C TOYKWN 3peHNs NPOM3BOANUTENBHOCTM W KadecTBa paboThl)?

6. Kakoe pelueH1e JOSMKHO NPUHSATL PYKOBOACTBO KOMMaHWN?
(a) Wcnonb3oBaTb HOBYHO CAEMNbHYO CUCTEMY OMNaThl MPU CHUXKEHUU rapaHTu-

POBaHHOW CTaBKMW.

(b) Wcnonb3oBaTtb HOBYIO caenbHyto cuctemy onnatbl BE3 cHuxeHns rapaHTu-
POBaHHOW CTaBKMW.

(c) He ucnonb3oBaTtb HOBYHO CUCTEMY, @ COXPaHUTb CTapylo.
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Lincoln Electric

KomnaHus Lincoln Electric 6bina ocHoBaHa B 1895 . 1 ocTaeTca Ha pblHKE Ha NpoOTH-
XeHumn Bornee cTa NneT, HECMOTPSA Ha HaMpPSPKEHHYIO BHYTPEHHIO W BHELLHIO KOHKY-
PEHLMI0 (ee KOHKYPEHTbl — OOHU U3 CaMblX XeCTKuX B Mupe). OHa HauMHanacb Kak
MacTepcKkas, KoTopas PeMOHTUpOBana 3MeKTPOMOTOPbl, a HblHE MPOU3BOAUT LUMPOKUMA
aCCOPTUMEHT CBapoOYHbIX u3genun n obopynosaHus. Nepen BXoOOM Ha TEPPUTOPUIO
komnaHumm Lincoln Electric HaxoguTcsa 3HaK, Ha KOTOPOM HanucaHo: <3anpelueH Bxoq
paHee Yem 3a nonyaca Ao Hadyana paboTel>. OH pa3melleH 34ecCb, MOTOMY YTO PabOoTHU-
KM CTOMb OCTPO >Kenanu NpUcTynuTb K paboTe, YTO 3a BOpOTamu [0 Hayana ux CMeHb!
BbICTpanBanuce ouepeau. MpouuTaiite cratblo Fast and Berg [1975]'n otBeTbTe Ha
cnepyowiye BONpocsl.

1. Kakne Bnabl nooLputenbHblX Bo3HarpaxaeHun (performance incentives) ncnonb-
3yeT koMmnaHusa Lincoln Electric, n kak OHM nomMornu en yny4wmntb paboTy 3a
nocnegxHue 25 net?

2. KakoBbl oTpuuartenbHble acnekTbl NOOWPUTENbHbIX BO3HArpaXXaeHMn KoMnaHum
Lincoln Electric?

3. XoTtenu 6bl Bbl paboTtaTb B komnaHuu Lincoln Electric n Boobuwe B nogobHoi
obcTaHoBKe?

4. Kak Bbl gymaete, bygeT nu cuctema ctumynoB komnaHum Lincoln Electric pa6o-
TaTb 3a npegenamu CLLUA?

MNogrotoBbTech 06CyauUTL ee ycnex/Heyaady B Poccuu.

INorman D Fast and Norman A Berg. The Lincoln electric company. Harvard Business School,
197¢
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Alibaba Group

Alibaba Group — ogHa u3 BegyLUMX TEXHOEMKUX KOMMEpPYECKMX opraHm3aumn Kutas. B
2002 r., korga cawt Alibaba.com cTtan npubbinbHbIM, ero ocHoBatens [xek Ma cobpan
rOPCTKY COTPYAHMKOB B CBOEM O(uCe M noBedan MM, YTO UMEETCH CEKPETHbIA MPOEKT,
K KOTOPOMY OHW MOFyT MpUCOEAuHUTLCA. HO ana 3Toro MM HyxXHO OygeTt
yBOnuUTbCA U3 komnaHum Alibaba, Bect paboTy B cekpeTHOM mecTe u He coobliatb
HW OPY3bSM, HM CEMbE MPO 3TOT HOBLIN CTapTarn, KOTOpbIN OHW ByayT co3gaBaTb.
CobpaBLumecss COTPYAHWKM COMMacunucb Ha 3TOT CEeKPeTHbI NpoektT, u Ma
packpbil TO MECTO, B KOTOPOM OHW OyayT BecTu paboTty. Peub wna npo ero
CTapyl KBapTUpy, B KOTOPOW rogamu paHee OH M 17 COOCHOBaTENEn 3anyCcTunm
nepBoHavanbHbIi canT komnaHumn Alibaba. MmeHHO Tak Obin co3gaH NpoekT Taobao.
3anyctus Taobao B TOW >Ke camMoW KBapTupe, U3 KOTOPOW Oblf 3anylieH camT
Alibaba.com, Ma cymen BcenuTb B HOBYI KOMMAHUO KyNbTypy, WOEHTUYHYIO
KyNbType Y>Ke CYyLLEeCTBYHOLEN KOMNaHUKW, MPU 3TOM COXPaHSAS €€ COBEPLUEHHO
otaensHon.  [Noxanyncrta, npouynTanTe cooTBeTcTBYlOLWY cTaTbio (“The Alibaba
Group”) n oTBETLTE HA CneayrLme BOMNpOCHI.

1. Kak komnaHusa Alibaba pobunacb KOHKYpeHTHOro npeumywiectsa? [llovemy
OHa BefeT OusHec <nopf ogHon Kpblwen> (under one roof )? fAsnsetca nu ee
KOHKY- PEHTHOE NPenMyLLeCTBO MPOYHbLIM?

2. COOTBETCTBYET M YCIOBUSAM HbIHELLHAS CTeNeHb KOHKYpeHuun/geueHTpanusaumm
OTAEenNbHbIX BU3HEeCc-eanHUL?

3. CornacHbl nn Bbl, 4TO [keky Ma cnegyeT noowpsiTb pacluMpeHne koonepaumm?
Ecnu ga, kakum obpasom?

4. Kakum obpa3om komnanusi Alibaba gomkHa opraHnsauMoHHO 0OOopMAATb
HOBblE KOMMep4Yeckue npeanpustisl, no Mepe ux pas3sutma? [omkHa nu oHa
BKMOYaTb UX B cebs mnm cosgaeaTb oTAenbHble Ou3Hec-eauHMUbI? KakoBbl
MACbl M MUHY- Cbl MPaKTUKW, TMPWU  KOTOPOW HOBble KOMMepYeckue
npeanpusTUS NPeaoCTaBnsAT OTYETHOCTb Hanpsimyto [keky Ma?
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AMMNUpUKa oTpacneBon opraHM3auum

3AO0AHUA ONA NPOMEXYTOYHOU ATTECTALUMN

JK3amMmeH

Y Bac ecTb 2 yaca. Pa3peluaeTca ucnonb3oBatb crnanabl nekumn Ha A4. He 6onee 100
CMOB Ha KaXkabIn BONpoC, He Tpebyowmin BblumcneHnin. Obwmn sec pabotol: 190 6annos.

1. (30 6anos) Bam Hy>XHO OLEHWUTL MapameTpbl NPOU3BOACTBEHHON (DYHKLMKN cUp-
Mbl. Y Bac ecTb JaHHble 06 o6beme Bbinycka Q un Tpex hakTopax Npou3BOACTBa:
KanuTtane K, Tpyae L n marepnanax M.

(@) (5 6annos) lMNMpennonaras npou3BoAcTBEHHble dyHKUMKM Kobba-[lyrnaca B
cTaTU4eckoM criydae — He Kak B ctatbe Olley and Pakes [1992]', BbinuwnTe
perpeccuto, KOTOpyto Bbl XOTENN Obl OLLEHNTD.

(b) (5 6annos) OcHoBbIBasACb Ha NOMYYEHHbIX pesynbTaTax perpeccun, obeyau-
Te, KaK NpPOTecTUpOoBaTb MMNOTE3bl O MOCTOSIHHOW OTAaye OT macwraba u
BO3pacTalwLlen oTaade oT maclitaba B 3TOM Mogenu.

MNpeononoxum Tenepb, YTO OCTANMUCh TONbKO ABa dpakTopa npoundsoactea: K u
L (matepuanbl HE UMEKT 3HaYEHUS).

(c) (10 6annos) Y Bac Takke €CTb NaHenbHble AaHHble 006 MHBECTULMSX 3a
HeCKonbKo NneT. Bbl cunTaeTte, 4TO pewleHns pupm 06 ncnonb3oBaHUM ak-
TOPOB NPOWM3BOACTBA KOPPENMUPYIOT C HEKOTOPbIMU HeHabnogaembiMu ak-
Topamu. O6cyanTe, Kak MOXHO CrpaBUTLCA C 3TOW Npobremon, UCNosb3ys
MMerLmecs aaHHble 006 MHBECTULMSAX.

(d) (10 6annos) MNpocToe cTtaTMyeckoe OLEHMBaHWE OaeT BaM pesynbTaThl pe-
rpeccun log(Q) = 0.6 xlog(L) + 0.4 #¥log(K ), a oueHkn B perpeccun (C)
AarT Bam log(Q) = 0.3 ¥log(L) + 0.34 x¥log(K ). Vicnonb3ys copmynbl Ans
CMeLLeHNs BCreacTBrE NPONYLLUEHHBIX NepeMeHHbIX, 06bsACHUTE, NoYeMy Ko-
appuumeHT npu log(L) yMeHbLUUTCS.

2. (10 6annos) B urpe ¢ HenonHON MHopmaunen areHT BolbMpaeT, NUTb UK HET.
MonesHoCTb 3aBUCUT OT cpefHero notTpebneHns ankorons 3HakoMblMW, COBCTBEH-
HOro COCTOSIHUSI 300POBbSA Y CEMENHOro NOSNIOXKEHNS (COCTOUT N B Bpake), a Tak-
>Ke CpeQHEro CEMENHOro NONOXEHNS U CpeaHero COCTOSIHUA 340POBbS 3HAKOMbIX.

(&) (5 6annos) MNycTb ecTb OCHOBaHWA Monaratb, YTO B 3TON MOLENU CyLLECTBYET
HECKONbKO paBHOBECKIA. [103BONSET N cTpaTerns, Kotopas obcyxaanack Ha
neKkunn, naeHTuguumpoBatb napameTpbl PyHKLMM NONE3HOCTN?

1G Steven Olley and Ariel Pakes. The dynamics of productivity in the telecommunications
equipment industry. Technical report, National Bureau of Economic Research, 1992
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(b)

(5 6annos) Mpeanonoxmm Tenepb, YTO AaHHbIE ONUCLIBAIOT pasbirpbiBaHNe
€AMHCTBEHHOTO PaBHOBECHWS!, BEPbI NMIMHENHbI, @ ClyyaiiHas cocTaBnstoLlas

MONE3HOCTW pacnpeneneHa paBHOMEPHO Ha uHTepBane (—1, 0). MoxHo nn

TOrga COCTOSITENLHO OLEHWUTb napameTpbl? Ecnn ga, obecyaute npoueaypy
NX OLEHKM.

3. (10 6annos) ObcyauTte, kKak NPOTECTUPOBATL FMMOTE3Y O ECTECTBEHHO-MOHOMOSIbHOM
TUne pyHKUUN n3gepxek, C NpUMepPoM 3aMNUpMYEcKon paboThbl.

4. (50 6annos)

(@)

(b)

(©)

(d)

(e)

()

(5 6annos) B cratbe BLP cnpoc oueHuBasncs ¢ Ucnonb3oBaHWEM pasHOBUA-
HocTu meToga IV, a npeanokeHne oueHnBanocb 6e3 NCNonb3oBaHNA WHCTPY-
meHTOB. O6CyauTe, NOYEMY aBTOPbI CUYMTAIOT, YTO MHCTPYMEHTbI HYXXHbI A1
CMpoca, HO He HY>XXHbl A8 NPeasioKeHus.

(5 6asnnos) Movemy Mbl He UCMONb3yeM NpeanonoXXeHns mogenu beptpaHa o
noBeaeHNn upmbl ANa TPAAWLMOHHBIX NMHEWHbIX MOAenen C OQHOPOAHbIMU
TOBapamu, HO UCNOMb3yeM UX AN PbIHKOB AnddepeHUMpPOBaHHbIX TOBAPOB,
Kak B ctatbe BLP?

(10 6annos) Obcyaute npoueaypy OUEHVWBAHWA LEHOBOW 3MaCTUYHOCTU B
paHHNX Bepcusx cTaTbi BLP — Hanpumep, Berry [1994]% Ha npumepe moaenu
HGuHapHoro Bblbopa.

(5 6annos) BoiBegute <npaBuno obpaTHOM 3nNacTUYHOCTU>: MHAEKC JlepHe-
pa paBeH 06paTHOM 3NacTUYHOCTM CnNpoca Ha KOHKPETHbIM NPOoAyKT j Ans
dompMm, KOHKYpupyowmx no beptpany.

(20 6annos) dokaxnte, 4TO B MOAENM 3aMeHbl ABuraTtenen Pacta onepartop
bennmaHa ana yHKUMM oxmaaemon LeHHOCTU (U3 ypaBHeHus bennmana)
ABNSETCA CKUMALWNM OTOoBpaKeHneMm.

(5 6annos) Yem nonesHo CBOMCTBO CKMMAKOLErO OTODPaXKeHUss U3 NMyHKTa
(e)?

5. (30 6annos) Y notpebutens ectb BbIOOP M3 ABYX BAPUaHTOB:

U(1), = Bo + B1 ¥log(price), + B, xagen + &, =V + &y;
U@), = 0.

CnyyaiHble COCTaBMsitOLLME MONE3HOCTeN pacnpeaerneHbl paBHOMEPHO.

(@)
(b)
()

(5 6annos) BoiBegute hopmMyny BeposTHOCTU Bbibopa BapuaHTa 1.
(10 6annos) Beiseaute opmyny noTpebUTEnNbCKOro M3nuLLKa.

(5 6annos) OnNMNTE, KaK OLEHWUTb 3Ty MOoAdeNb B NPEAMNONOXKEHNN, YTO LieHa
SIBNAETCA 3HOOTEHHOW, HO A1 Hee eCTb UHCTPYMEHT.

2Steven T Berry. Estimating discrete-choice models of product differentiation. The RAND Journal
of Economics, pages 242-262, 1994
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(d)

(10 6annos) OnuwMTe, KaK OLEHUTb 3TY MOAENb B MPeAnonoXKeHnn, YTo
LleHa sIBNSeTCA SHAOrEHHOW, ANl Hee eCTb UHCTPYMEHT, U KoadduumeHT B

ABNAETCA cnyanlelm.

6. (40 6annos) NccnepoBatenb XOYET OLEHUTL CNPOC HA aBTOMOOMNN.

CywectByetr okono 100 mapok asTomobunein — Lada Kalina, Renault Logan,
BMW (mozenb 116i) u 1.4., — KoTOpble npogatotcs B Poccun B 1000 marasmHax.
AnbTepHaTUBHbIN BapuaHT — NOMb30BaTbCA OOLECTBEHHBIM TPAHCMOPTOM.

NccnegoBaTenb HaxoguT AaHHble NO OTAEeNbHbIM NokKyrnkam. OH UCXO4UT U3 TOro,
4YTO BbIOOP 3aBUCUT OT XapaKTepPUCTUK aBTOMOOWNS (LleHbl ero Camoro U KOHKY-
PEHTOB, MOLLHOCTV ABUraTens B NOWaAuHbIX cunax, pasmepa, l(caenaHo B Nepma-
HWUK), UBeTa), a TaK>Ke AeMorpanyecknx xapakTepucTuk (kak Bo3pacTt 1 rnon).

(@)

(b)

(©)

(d)

(e)

(5 6annos) N3HayanbHO OH AymaeT 06 MCMNONb30BaHWN CUCTEMbI JIMHENHbIX
perpeccun ona oueHKM cnpoca. Beinuwinte cuctemy ypaBHEHUIW, KOTOPYHO
OH XoTen Obl oueHnTb. lMpegnonaras, YTO LeHa 3k30reHHasi, obcyauTe npo-
Brnemy, ¢ KOTOPOM OH CTankMBaeTCa NPW OLEHKE cnpoca.

(5 6annos) OH pelwaeT oTKazaTbCA OT NIMHENHON CUCTEMbI U BMECTO 3TOrO
OLieHVBaEeT MoAefNb CO criedyloLlen cneumpukaunen:

U(i)n = Bo + B1 #price; + B, ¥horse power; + B3 ¥ I (made in Germany);+
:84 ¥1 (male)n + :85 *agen + &ip = \ (l)n + &1ny = 11 ey 100;
U(101)n = &101n-

CnydaiiHble cocTaBnsLiMe Nones3HocTen MMetoT pacnpegenedne EV1. UK-
AeKC N COoOTBETCTBYET NoTpebuTento, nHaekc i — BapmaHTy Bbibopa.

(5 6annos) MNyctb nonesHoctb U (i) 3aBUCUT TOMBKO OT LieHbl ToBapa i. Mox-
HO NN OLEHUTb 3NACTUYHOCTb TOBApa i OTHOCMTESbHO LieHbl ToBapa j? Ecnu
HeT, 06bsicHuTe, Nnovemy. Ecnu aa, obbvacHuTe, Kak.

(10 6annos) Uccneposatenb NOLO3PEBAET, YTO HEMeLKMe aBToMobunn sBns-
toTCcA 6onee BNU3KMMKM 3amMeHUTENSMU APYr AN Apyra, YeM Ans ocTanbHbIX,
TO >Ke ANsi KOPEWCKNX UM POCCUMCKMX aBTOMOOWUMen. YTo aTo npeanonoxke-
HWe roBOPUT HaM O CTPYKTYpe PerpeccroHHblX octaTtkoB? Kak wmcnpaButb
mogenb, oueHeHHyto B nyHkTe (b)?

(10 6annos) MNpegnonoxum, 4YTO UccrnegoBaTenb MPU MOMbITKE OLEHUTb MO-
penb (d) He MOXeT 3anycTuTb BMOXKEHHYIO perpeccuio logit B Stata (HO mo-
XeT 3anyctutb probit, logit, mixed logit n BLP). Kak emy oueHUTb mMogenb
(d)?

(f) (5 6annos) Tenepb nccnegoBatenb HaYMHAET NOQO3peBaTh, YTO LiEHa HOO-

reHHa, HO, K CYacTblo, HAXOAUT MHCTPYMEHTbI Ansa ueHbl. Obcyaute, Kak
COCTOATENbHO OLeHUTb cnpoc. ObpatnTe BHUMaHWe, YTO eCTb MHOrO MapokK
aBToMOBUNen N MHOrO PbIHKOB, NO3TOMY METOA KOHTPOINbHbIX (DYHKUUIA HE
bynet pabotatb. O6cyamTe NogpobHO KaxkabIn Luar.
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7. (20 6annos) ViccneposaTenb U3 <MHrocctpaxa> MMEET AaHHble MO CTPaxoBaHUIO
aBTOMOGMIEN M BbINOMHWIT HECKONbKO perpeccuii (Ha AaHHbIX MO OTAENbHbIM K-
eHTaMm). ViccnepoBarenb UMeeT [jaHHble O pa3Mepe CTpaxoBbix BbinNnat <WHroc-
CTpaxa> KIMEHTY, LeHe, KOTOPYK KIMEHT 3annatun 3a ctpaxoBaHue, U Habop
XapaKTepUCTUK KINMeHTa 1 ero aBTomobuns, Kotopele ncnonb3yet <UHrocctpax>
ANsi onpefeneHns LeHbl cTpaxoBaHus. B Habop aTuX xapaKkTepucTUK BXOAAT MO
KNueHTa, MHAMKaTop Bo3pacTta Ao 25 neT, CTaxX BOXAEHWs, CTOMMOCTb aBTOMO-
6uns, Bospact aBTomobuns, |(CNOPTUBHBIN aBTOMOBWUIIb).

(&) (10 6anmos) OnuwmMTe TECT HA HaNMyMe HenosTHoW MHopMaLMn Ha JaHHOM

(b)

PbIHKE.

(10 6annos) MNpoBeas BbIWEONUCAHHBIA TECT, UCCneaoBaTeSlb HE MOSTYyYUS
NOATBEPXKAEHMS TMNOTE3bl O HENOMNHOW MHbopmauun. OgHaKo OH y3Han, YTo
NPaBUTENLCTBO U3MEHWIO 3aKOHbI (MpaBuna), U Tenepb CTPaxoBbiIM KOMMa-
HUSAM 3anpeLLeHo OCYLLECTBNATb LEHOBYHO OUCKPUMMHALMIO NO MPU3HAKY
nona knueHTa. Torga uccnefosatenb NPOrHan psag perpeccuii U npuwen K
BbIBOAY, YTO, BO-NEPBbIX, MO KOPPEnMpyeT C CyMMOW CTpaxoBbiX BbINMaT,
npounssedeHHbIX <UIHrOCCTPaxom> KIMEHTY, N LLEHOW CTpaxoBaHUsi, KOTOPYHO
3annaTun KN1eHT, 1, BO-BTOPbIX, NOJST HE KOPPENMpyeT C APYrMMu nepemeH-
HbIMU, UMeLWMMUCa B Habope AaHHbIX (T. €. Bo3pacT A0 25, CTax BoXae-
HWSA, CTOMMOCTb M BO3pacT aBTomobuns, [(cnopTuBHbIN aBTOMOGUNL)). OH
MOBTOPHO BbIMOSIHUI BbILEOMNWUCAHHbIA TECT OIS HOBbLIX YCMOBUIA Perynupo-
BaHMsa. OnNnwmMTe HOBbLIN TECT N JaiiTe NPOrHO3, Kakoro pesynbrata CTOUT
OT Hero oxunaaTb. byabTe TOYHBbI.
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SAOAHUA OANA TEKYLLWEIO KOHTPOIJIA

HdomalwlHee 3apaHue 1

Bbl MOxeTe paboTtatb Hag 3agadven 5 rpynnamu no 4 yenoseka (TONbKO Hap 3agadeit
5).

1. PasnuyHbie npednonoxeHus ob owubkax

MycTb noTpebuTens MMeeT BbIGOP M3 ABYX BapMaHTOB, NOIE3HOCTL OT NOCNEAHErO
N3 KOTOPbIX CYATAETCS paBHOW Hymto. PYHKLMM NONE3HOCTU UMET BUA

U(1); =Bo+ BX +¢, UO)=0.

(a) MycTb & ABNATCA HE3aBUCUMbIMI OAMHAKOBO pacnpeaeneHHLIMU criyvai-
HbiMM BenuunHamu (iid ), MMEKLWMMM paBHOMEPHOe pacnpefeneHne Ha OT-
peske [—1, 0]. Onpegenute, Kak OLEHUTb 3Ty MOAENb.

(b) MycTb & ABNATCA HE3aBUCUMbIMU OAMHAKOBO pacnpefeneHHbIMK criyvai-
HbIMW BeNWYMHaMK, UMEKLLMMKN forucTudeckoe pacnpegenexune. Onpepenu-
Te, KaK OUEHUTb 3Ty MOAENb.

2. BepossmHocmu ebibopa u nompebumenbcKul Usnuwek: 8b1800

BuiBegute chopmynbl BeposiTHOCTEN Bblibopa M NOTPEOUTENBCKOr0 M3NULLIKa Ans
3agaun Bblibopa n3 N BapuaHTOB.

Ecnu & ABNAOTCA HE3aBMCUMbIMI OVMHAKOBO pacnpeferieHHbIMU CriydanHbIMm
BENMMYMHAMM C pacnpeneneHmeM aKkcTpemanbHblx 3HaveHnn (iid EV), 1o

> l

E[max(Vj+¢&)] = y+In exp(Vj) , raey — noctosaHHas dunepa, y = 0.577.

YkasaHue:
Y notpebutensa ectb N BapMaHTOB BblOOpa, NONE3HOCTU OT HUX CrneayoLmne:

Uj :Vj +Ej, roe & — iid EV.
(a) Ookaxute, 4TO

. exp(V4)
P 1) =Pr(V,+& >V +¢ =
r(sapuaHT 1) r(Vy+ & i + & ansa nboro i) exp(V,)
(b) OokaxwuTte, 4TO

E (&, BapuaHT 1) = E(€, /6, —€; > V; =V, ans noboro i) = y —Pr(BapuaHT 1)

(c) Ookaxute, 4TO
I

> . _ [>
E[max(V;+g)] = Pr(sapuaHTi) [V; + E (& BapuaHT i)] = y+In exp(V;)
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3. Omnupuyeckoe 3adaHue-1. OLS, IV, 2SLS, CF, FWL

CkavanTe gaHHble 0 notpebneHun curapet no wratam CLUA (dann cigdata.dta).
Bce pesynbtaThl perpeccuin AOMKHbI OblTb nepeBefeHbl B XIS ¢ MOMOLLbIO KOMaH-
Abl outreg. Konumn akpaHa 13 Stata He npuHMMatoTca. Takxke cnegyet NPUNOXNUTb
do-chann co Bcemu npoueaypaMmnm OLEHMBaHUS.

(2) Ncnonb3ysa OLS, oueHWTe anacTUYHOCTb NOTpebsieHns curapeT no LeHe u
aoxoay.
(b) Ansa ueHoBOW aNacTUYHOCTU MPOOAEMOHCTpUpPYTE Teopemy FWL
i) ¢ nomolybto avplot;
i) MCNonb3ys OLEHKN MOCneaoBaTeNbHOW PeErpeccum.
(c) Moyemy ueHa MOXeET BbITb AHOOrEHHON?
(d) Monyuute oueHkn IV ¢ ABYMS MHCTPYMEHTAMU U3 UMEIOLLMXCSH OaHHbIX.

(e) Moetopute IV, ncnonb3ys OLEHKM NocneaoBaTeNbHOW perpeccun (npuBeam-
Te pesynbTaTbl 06enx perpeccuit). Kpome TOro, npogemoHcTpupyinte avplot
ANSs1 LEHOBOW 3MaCTUYHOCTMW.

(f) MpoTtectupynte perpeccopbl Ha PeneBaHTHOCTb (MCNOMb3yWTe KOMaHay Stata
test).

(g) MNpoTecTupynTe MHCTPYMEHTbI HA 3K30TEHHOCTb U PENEBAHTHOCTb C MOMO-
LLIbIO KOMaHAbI ivreg2 (Bam HeOOXOAMMO CKayaTb ee U3 UHTEPHETA).

(h) WUcnonb3ynTte meTod KOHTPOMbHbLIX OYHKLUMIA ANS NONYYEHUsT pesynbTaToB
2SLS. Kak MOXHO nHTepnpeTupoBaTb KO3(dUUMEHT npu residoals?

(i) MycTb Mbl cynTaem, YTO SNACTUYHOCTL MOXKET BapbMpOBaThbCA OT LITATa K
lWTaTy (NO3TOMY NPEeAnonoXuM, YTO OHa criyyaiHa). [lacT nu oueHka IV co-
CTOSITENbHbIE OLIEHKM CpefHel anacTUYHOCTU? Ecnu oTBeT oTpuuaTenbHbIN,
NpeaocTaBbTe COCTOATENbHBIE OLEHKM 3M1AaCTUYHOCTM.

4. 3Omnupuyeckoe 3adaHue-2. Logit ¢ momowbto Statau R
Ckavante gaHHble MO y4acTMi0 B MeQULIMHCKOM CTpaxoBaHuu (cpann insured.dta).

(2) OueHuTe BepOATHOCTb ObITb 3aCTpaxoBaHHbIM B 3aBMCUMOCTM OT Aemorpa-
UYECKMX U OPYIMX XapaKTEPUCTUK C MOMOLLbI0 pyHKLMK Stata logit. Mpo-
NHTepnpeTupynTe KoadduumneHTol. MNpunoxuTe Kog 1 oLeHKu.

(b) Cpenante 10 e B R. [MpnnoxuTe Kog 1 OLEHKMN.

5. Omnupuyeckoe 3adaHue-3. Jloeum, 8110KeHHbIU noeum u m. 0.

CkavanTe gaHHble O NoTpebrneHnn ankoronsa pocCUMCKUMU MyxvmHamu B 2007
rogy (dpann alcohol_2007). Maes 3aknioyaetcs B aHanu3e apdekta OT OTMEHbI
perMoHanbHbIX 3aKOHOB, PEryrnvpyroLwmux BOOOYHYKO OoTpachb (auddepeHumpo-
BaHHbIM aKkuM3HbIA Harnor). [Nepeknoyatca nv noau ¢ notpebneHns camoroHa
WUNn NBa Ha BoAKy? Mnu ot notpebnenns nnuea unv BUHa Ha Bogky? [ns aTon
3afavn BaM, KaK M paHblUe, HY)XXHO MPMBECTU pe3ynbTaTbl, HO He 06s3aTefnlbHO
ncnonb3oBaThb outreg.
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3M|'||/|p|/||<a OTpaCﬂeBOVI opraHn3aumm

(@)

(b)

()

(d)

(e)

Ncnonb3ynTe logit onsa oueHkn mogenu Boibopa 13 4 pasnuyHbiX BapuaHToB
B 3aBMCMMOCTU OT AeMorpacuyeckmx xapaktepucTuk n audepeHunpoBaH-
HOro aKLM3HOro Harnora.

BapI/IaHTbI Takune: <nnTb BOOKY>, <MNTb CAMOIroH>, <NUTb Apyroe nmnu BOOO-
e He NnTb>, <NUTb BOAKY N CaMOIoH>.

3amevaHue: 30eCb HYXKHO €03[4aTb HECKOSbKO AOMOMHUTENbHbLIX MNepeMeH-
HbIX.
Hantu (cmogenupoBath) BNUsiHUE OTMEHbI PETyNMPOBaHUst Ha

i. OOMI0 TeX, KTO NbeT BOAKY/CaMOroH;
il. NOTPEeBbUTENLCKUA U3NULLIEK.

Mpeonoxute BapuaHTbl 3amelleHusi, bonee noaxoaswe Onst 3TOW MOAENW,
N OLEHUTE BMOXKEHHYIO Mogens logit.

MpeanonoXXmB, YTO KOIMUUUEHT MPU Harnore criyvyaeH, OLeHUTE CMeLlaH-
HbI/ NTOTUT (He HY)XHO BBOAMTb cneunduyeckne BapuaHTbl 3aMeLLeHus], Kak
B NyHKTe 3).

OueHnTe Mogenb M3 NyHKTa 1, ecnu y Bac ecTb [Ba BapuaHTta: <nMBO+BUHO>
1 <BooOLLEe HE NUTBH>.
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[domalwHee 3apaHue 2

1. BLP

(a) CkauaiiTe gaHHble ¢ cainTal. Buibepute Kakoii-HMbyab NpoaykT 13 6asbl AaH-
HblX, y6eauMBLIMCb, YTO TOT >Ke NPOAYKT He Bblbpanu Apyrue rpynnbl.
Cpae- nanTe CBOOHYI CTaTUCTUKY.

(b) Ouenute mogens BLP B cnyyae ogHopodHbix notpebutenen. Onuwute
CBOM pe3ynbTaTtbl B Havbonee WnNOCTPATUBHOW dopme. HyxHO
oTob6pa3nTb ana- CTUYHOCTM WM NO CBOEW, U MO APYrMM LieHaM.

(c) PaccmotpuTte Mofenb C reteporeHHbIMU NoTpebuTensamMun, NCnosib3ysa HoOp-
MasnibHoe pacnpegeneHve nna  (OQHOro) crnyvavHoro  KoaguumeHTa.
Mpen- nonarasg, 4TO cCrnyyYamHble KO3I(UUMEHTBHI HEKOPPEnMpOBaHbI,
oLeHuTe MO- Jeflb U 0Tobpa3nTe pesynbTaTbl TakMM >ke obpa3oMm, Kak u B
crfiyyae ogHO- pOAHbIX NOTpebuTenen.

(d) MawwnHHoe obyyeHue. (Ecnu s BKNOYY B KypC MalUMHHOe 0byyeHue, TO aTa
yacTb obsi3aTtenbHa, MHavye — HeT). Mcnonbayite npocTyto mogens logit/OLS
ANsA oueHku cnpoca. NpumenHute niobble (Ha Balwe yCMOTPEHWe) MeToabl Ma-
LUMHHOTO 0ByYeHns, KOTopble MOrYT NOMOYb BaM B oLieHke cnpoca. [pokom-
MEHTUpYyMUTE.

2. [uHamuyeckas onmumu3ayus

(a) Mpouutaitte ctaTbio Rust [1987]%. Ckauaite AaHHble _les®. Bbl Takxke Mo-
XeTe ckayaTb C TOro >ke canta kog ans metoga NXFP. [danee npegnonara-
eTCH, YTO KOI(PMUMNEHT auckoHTMpoBaHus B = 0.9.

(b) MycTb pewenne o 3ameHe apuratens astobyca sBnaeTca cratuyeckum. [Npea-
nonarasi, YTo LLUOKM Kaxgoro nepvoaa e(l) MMeroT NorucTmyeckoe pacrnpe-
penexuve, a e(0) = 0, nonyynTe HenapameTPUYECKYH OLEHKY 3KCnyaTauu-
OHHbIX U3OEPXKEK B NPeanonoXKeHun, YTO U3LEPKKN Ha 3aMeHy ABuratens
MOCTOSIHHbI. B Kakyto CTOPOHY CMECTUMCH OLEHKM U3OEePXKEK NO CPaBHEHMIO
C OMHamu4yeckum cnydaem? ([pogenanTe aHanMTMYecKMe BbIKIIAOKN Nepea
TeM, KaK BblYMCINNTb OLEHKM OS5 AMHAMUYECKOro Criyyas).

(c) OueHnvTe napameTpbl NPY IMHENHOW W KBaApaTUYHOW crneumduKaumnsax oyHk-
LuMn nsgepxek B ctatbe Rust (1987), oMcKpeTnanpoBas NPoOCTPaHCTBO CO-
CTOAHWW. [INs nonyyYeHuss oueHOK BbluncnuTe OyHKUMIO bennmana Kak pe-
LeHWe ANCKPETU3NPOBAHHOTO ypaBHeHns bennmana. OueHute mogenb ¢ no-
MOLLIbIO NTOFMCTUYECKON OYHKLUMWN NCEBAO-NPaBAoONoL00MS U BbIMUCIEHHOM
BamMu pyHKUMM Bennmana. Beluncnute ctaHgapTHble Owmnbkn metogom byT-
cTpana.

Ihttps://research.chicagobooth.edu/kilts/marketing-databases/dominicks

2John Rust. Optimal replacement of gmc bus engines: An empirical model of harold zurcher.
Econometrica: Journal of the Econometric Society, pages 999-1033, 1987

% https://editorialexpress.com/jrust/nfxp.html (nanka dat)



