OauMnmMana cTyIeHTOB U BBINNYCKHUKOB «Bbicmas jgura» — 2021 r.
Kputepuu onieHUBaHHUS OJUMIUATHBIX 32/IaHUI 3aKIIOYUTEIHLHOTO 3TANA
no HanpasJjeHno «370. IKOHOMHUKA)

3a,I[aHI/I5[ BTOPOTO (SaKJ'IIOLII/ITeJ'IBHOFO) oTalma COCTOAT U3 I/IHBapHaHTHOﬁ u BapHaTHBHOfI JacTeH.

MuBapraHTHas 4acTh BTOPOTo (3aKITFOYMTEIBHOT0) Tana BKIYAeT 2 MHOTONYHKTHBIC 3a1aun (1
110 MHKPOSKOHOMUKE ¥ | 110 MaKpOIKOHOMHUKE) B cymMe Ha 50 Oaios.

BapuantuBHas 4acTh BTOpPOro (3aKIIOYMTEIBHOTO) 3Tama Tpeka «DuHaHCOBas SKOHOMHUKA»
BKJIIOUYaeT 2 3agaudl (1 mo MHBECTHLMAM/IIEHOOOPA30BAHUIO HA aKTHBHI U | 0 KOPIOPaTUBHBIM
¢duHanCcam).

BapuanTuBHas 4acTh BTOpPOro (3aK/IHOYMTEIBHOIO) 3Tama Tpeka «OKOHOMHUKa» BKIO4aeT 4
KOPOTKHX 3a1aHus (2 0 MUKPOIKOHOMHKE U 2 10 MaKPO3KOHOMUKE) B cymMme Ha 50 OaiioB.

Pemenne 3amau oOeux uacTeil (MHBapMAHTHOW W BapUATHBHOM) JOHKHO OBITH XOPOILIO
CTPYKTYPUPOBAHHBIM, H3JIOKEHO TPAaMOTHBIM S3bIKOM. OTBEThl HAa Kadye€CTBEHHBIE BOIPOCHI
JOJKHBI OBITh YOEAUTENHbHO apryMEHTUPOBAHbI, HO JUIMHHBIE PACCY)K/IEHUs, HE OTHOCSIINECS K
CyTH JeJila, MOTYT HETaTHMBHO TMOBJIHATH Ha OLEHKY. Bce maru B pemieHuu JTOJDKHBI OBITh
000CHOBAaHBI, BCE BHIYUCIICHUS JIOJKHBI IPUCYTCTBOBATH B paboTe.



NuBapuaHTHasi 4aCTh HANIPABJIEHUSA «IKOHOMHUKA»

3aganue 1.
Consider a benevolent central bank, which minimizes a loss function L, = a(m, — )% +
(yve —y*)?, where a > 0; m, — inflation level; y, — ouput level; *- target level of inflation; y* -
target level of output. Aggregate supply is represented by a function y, = y + z(rr, — w¢), where
z > 0; y — natural level of output; ¢. — expected inflation. Suppose y* > y and all economic
agents have rational expectations.

a) (4 points) Provide economic interpretation for parameters « and z.

b) (7 points) Find equilibrium inflation and equilibrium output, if central bank conducts
discretionary monetary policy. Which parameters affect equilibrium inflation? Explain intuitively.

¢) (7 points) Find equilibrium inflation, if central bank conducts discretionary monetary
policy and economic agents have expected inflation equal to the target level of inflation 7f = ™.
Provide economic intuition for your result, concerning dynamic inconsistency problem.

d) (7 points) Consider a situation, when monetary policy is delegated to the policymaker,
which conducts discretionary monetary policy, but has a loss function L, = f(m, — )% +
(y: —y*)?, where § > 0. Find equilibrium inflation. Will the value of a society loss function L,
increase or decrease, compared to the result of point b), if 8 > a? Explain intuitively.

Pemenne u kpurepuii

(a) [Mapamerp @ xapakTepu3yeT CTEICHb KOHCEPBATUBHOCTH LIECHTPAIBLHOTO OaHKa: 4eM OOJIbIIe
3HAUEHHE JaHHOTO IMapaMeTpa, TeM OOJIbIIe OTepH IEeHTPAILHOTro OaHKa (M 00IecTBa) OT TOTo,
YTO MHQISAIHS OTKIOHSIETCS OT CBOETO IIEJICBOTO 3HAYCHUS, a 3HAYUT TeM B OOJIbIICH CTENeHH
LEHTPAIbHBINA OaHK 3a00THTCS 00 MHQIAIMH, CTApasiCh HE JOMYCTUTH €€ OTKIIOHEHHUE OT IIeJIEBOTO
YPOBHS, U B MEHBIIIEH CTENEHU 3a00TUTCS O BBIIYCKE (2 fanna)

[TapameTp z xapakTepH3yeT CTEIEHb KECTKOCTH LIEH: 4eM OOJIblIe 3HaYCHHE MapaMeTpa Z, TeM
6oee monoroii Oyner kpuBast SRAS B koopanHaTax (y; 1), a 3HAYHUT TEM IIEHBI 0oJiee )KECTKUE U
TEM CHJIbHEE BBIIIYCK pearupyeT Ha OTKJIOHEHUE HH(ISAIHUN OT 0’KUIaeMOT0 YPOBHS (2 6aina)

(b) IMoacTaBUB COBOKYITHOE TPEITIOKEHHE B (QYHKIHIO IOTEPh, MOTYIUM

Ly = a(m, — ) + (§ + z(m, — ) — y*)?
[TockonpKy IEHTpaNbHBI OaHK MPOBOAWT AUCKPEIUOHHYI0O MOHETApHYIO TMOJUTUKY, OH
BOCITpUHUMAET HHQIISIIMOHHBIE OKUJIAaHUS KaK 3aJaHHbIC TP MUHUMM3AIIMN TaHHOW (YHKITHU.
B3sB mpou3BoHY0 M0 HHGISIUHE U IPUPABHSB €€ K HYIIO, MOTYYHM CIEAYIONYI0 3aBUCUMOCTD
ONTUMAIBHOTO 3HAaYEHUSI MHOIAIMHA OT MHOIAIUOHHBIX 0KUIAHUN U TApaMeTPOB MOJICTTH:

_ an*+z°ne+z(y*-y) (2 6anna)
a+z2

OKOHOMHUYECKHE areHThl HMMEIT palUOHAJIbHBIE  OXKWUIAHUS, CJEJ0BAaTENbHO  B3SIB
MaTeMaTHYeCKOe OXKUJaHUE OT O0EMX yacTed JaHHOTO YPaBHEHUS, Mbl MOXEM OIpEIesIuTh
oxxuaemyro HHQusiiuio. [Toaydum, 4To B paBoi 4aCTH IPU B3ATUN MaTEMaTUYECKOT0 0KHIaHUs
HUYEro He M3MEHUTCS, a B JIEBOM YacTH 7T MPEBpPATUTCS B ¢, OTKyAa mojiydaeM, uto m = m° (1
oann). VIHNTYyUTUBHO BMJIMM, YTO pa3 LEHTPAJIbHbIA OAHK HE MPOBOAUT HUKAKYIO IOJUTUKY
HEOXHJIAHHO Ui oOlecTBa, B paBHOBeCHMM HH(MIAIMS Bceraa OyaeT paBHA OXKUAAEMOM.
[MoacraBuB 7 = m® B HAWJCHHHOE BBINIC 3HAUYCHHE WHQIIAIUM, TOJyYaeM CIICAYIOIIUe
pPaBHOBECHbIE 3HAYCHUS MHQIIALUHU U BBITYCKa:

mT=m" +§(y* — ) (1 6amr)

y =Yy bann)
Yewm 6os1bIIe 3HaYCHHE TApaMeTpa ¢, TeM O0JIbIle IIEHTPAIbHBIN O0aHK 3a00TUTCS 00 MHOIAIUY U
MOATOMY TeM MeHbIe OyJeT OTKJIOHEHHE MHQISAIMUA OT IIENEeBOro 3Ha4yeHus: B paBHOBecuu (1
oann)
UYem OoJbIiie 3HaYEHHUE NTapaMeTpa z, TeM 00Jbllie OyAyT NOTEHIUAIbHBIE BHITO/IbI IEHTPAIHHOTO
0aHKa OT MONBITKH CTHUMYJIMPOBATh YBEIMUYEHHE BBINYCKA 3a CUYET yBENIWYEHUS WUHQIALUU U
M03TOMY TeM OoJiblie OyeT OTKJIIOHEHHE HHQJISAIUY OT LIeJIEBOro YpOBHS B paBHOBecuu (1 dann)



(c) MoxacraBuB mf = m* B HAWACHHYIO B IIyHKTE D) 3aBHCUMOCTh MHMISIUH OT HHPISITUOHHBIX
OKUJAHUM, MOTYYHM, YTO ONITUMAIbHOE 3HaYeHNE HH(IIALINN, BHIOPAaHHOE LIEHTPATbHBIM OaHKOM,

COCTaBHT:
zZ

T=n"+ — (y* —¥) (3 6anna)

[Tockoneky y* > y, BEIOpaHHOE IEHTPATBHBIM OAHKOM 3Ha4YCeHUE WHQIISIUH OyIeT OTINYaThCS
ormt” (IIb BeIOepeT MHDIAIMIO OOJbINE, YeM 7T*), YTO JEMOHCTPUPYET HAIMYHE MPOOICMBI
JUHAMUAYECKOH HECOTJIaCOBaHHOCTH: OOIIECTBO MOHHMMAET, YTO €CIHM OHO C(HOpPMHUPYET
UH(ISAIMOHHBIC OKUIAHUS HA YPOBHE T{ = ", TO YCTaHOBJCHUE MHQIIALMKA HA YPOBHE " HE
Oyzer ONTUMaIbHOW MOJUTHUKON Ui LEeHTpaibHOro OaHka. [loHMMaHWEe SKOHOMUYECKUMH
areHTaMu cBOOOJBI JEUCTBUN MOJUTUKA MOXKET MPUBOAUTH K TOMY, 4TO OOIIECTBO He Oyner
BEPUTH 3asBICHHUSIM IIEHTPAJIbHOrO OaHKa, €CIM OH 3asiBUT, YTO COOMpAETCs YCTAaHOBUTH
UHQIIAIUIO Ha ypoBHE T*. (2 6anna) Jlannas npooiieMa 00yCIIOBJICHA TEM, YTO 1IEJICBON YPOBEHB
BBITYCKa OOJIbIIIE MOTEHIIUAIBLHOTO M MOSTOMY LEHTPaJbHBIM OaHK MMEEeT CTUMYJIbI Pa3orHaTh
UHQIIALUIO paJy yBETUYEHUS BBITycKa (2 danna)

(d) PaBHOBecne B [JaHHOM IyHKTe OyIeT HAaXOJMUThCS AHAIOTMYHO HYHKTY D) U Temephb
paBHOBECHOE 3HaUYeHUE WHISIINN OyIeT paBHO

n=n"+ %(y* —¥) (2 6anna)

[Tockonbky uHGusANUS OyaeT, KaKk W B MyHKTE D), paBHa 0KHMIaeMOi, BBITYCK OyaeT paBeH
NOTEHIMATLHOMY, ¥ 3HaYCHHE (DYHKIIUU TIOTEPh B PABHOBECUU COCTABHUT
2
— o Z * _ )2 * _ )2
Le=agz G =y)"+ " =" (2 6anna)
Kak BujmM, ¢ pocTOM 3HAYCHHS ITapamMeTpa 5 JaHHOE 3HAYCHUE (DYHKIIUU TIOTEPh YMEHBIIIACTCS,
TO €CTh 3HaYCHUE (PYHKIIUHU MMOTEPh YMEHBIIMTCS 110 CPABHEHHUIO C MyHKTOM a), T.K. § > a (1
oann)
B nanHOM ciy4ae nenerupoBaHue MPOBEICHISI MOHETAPHOM TIOJIMTUKU 00Jiee KOHCEPBATUBHOMY
[EHTPATFHOMY OAaHKHUPY TO3BOJIMJIO YaCTUYHO CTJIQJIUTh HETATUBHBIC MOCIEACTBHS MPOOIIEMBI

JTUHAMHYECKON HECOTTIACOBAHHOCTH U YMEHBIIUThH 3HAUE€HHE OOIIECTBEHHBIX MOTEPh (MTOBBICUTH
o011ecTBeHHOE Otarococtosinue) (2 danna)

3ananue 2.
Consider an economy with two consumers (A and B) and one producer. Consumers’

preferences are represented by the utility functions u”(c*,7*) = (¢*)*(*)"“ and
uB(c®,7%) = (c®)? (1), where c* is the money value of consumer k expenditures on goods,
I“ denotes consumer k leisure time, k=A,B, 0<a <1, 0< g <1. There is no endowment of

consumer goods (or money). Each consumer has endowment of time L, which is allocated
between leisure and time to work (labour supply).

The firm production function is given by ¢ =~/L , where ¢ is the money value of goods
produced by the firm (the same value in total is spent by the consumers in equilibrium), L
denotes labour used at the wage rate w (so w is money paid to a worker per unit of time).

The share of consumer k in the firm profitis 6, k= A /B.

Suppose to encourage the firm to increase the output the government subsidizes the firm
by paying it a share of firms’ profit. s denotes the share of the firm's profit that is paid by the
government to the firm. In order to subsidize the government imposes an equal lump-sum tax on
consumers (while their income is still positive).

All components of the Walrasian equilibrium allocation are positive before and after
subsidizing.

a) Is the equilibrium allocation in this model Pareto-optimal? Will the government
achieve its goal (i.e., will the firm produce more)?

b) Derive the equilibrium wage rate w as a function of the subsidy rate S.



c¢) Show how the wage rate changes with a small increase in the subsidy rate S. Examine
the effect of the increase on the wage rate depending on the model parameters.

d) How would your answer to point (c) change if the technology exhibited constant return
to scale?

e) How would your answer to point (c) change if there were the only consumer in the
economy (so the only owner of the firm)?

Pewenue.

(@)

1 cnocob.

BBenennas cyOcunus He w3MeHsET AUQPQPEPCHIMATBHYI0 XapaKTEPUCTUKY PEIICHHS 3a7adud
bupmbl 1 33724 notpeduTeneid. Bo BHyTpeHHEM paBHOBECHOM pacipeziesieHny Oy1eT BHITOIHEHO

MRSIAACA :MRSIECB = f'(L). PaBHOBecHOE pachpeieneHue AOMYyCTUMO (BBIIOIHEHBI YCIOBHS

cOaaHCUPOBAHHOCTH PHIHKOB U OrpaHWYeHUE B 3aj1a4e ¢pupmbl). [Ipeanourenus motpeduTenei
BBINYKJIbI M Ha BHYTPEHHUX HA0Opax CTPOro MOHOTOHHBI, TPOU3BOICTBEHHAS (DYHKIIHS BOTHYTA.
B »ToM criydae ykazaHHas XapaKTePUCTHKA SBJISICTCS HEOOXOAMMBIM U JIOCTATOYHBIM YCIIOBUEM
BHyTpeHHero [lapero-ontumyma. CrnemoBarenbHO, paBHOBeCHOE pacmpenenenue Ilapeto-
ONTHUMAJIBHO.
Kommenmapuii. Ccbulka Ha TEpBYIO TeOpeMy OOLIECTBEHHOro OJarococtosHus (Tpu
MOHOTOHHBIX MPEIMOYTEHUSX PaBHOBECHOE pacmpeneienue ssisiercs [10) sBisieTcss HEBEPHBIM
OTBETOM, ITOCKOJIbKY C(OPMYJIMPOBAHA JIJIsl CUTYaIluH, KOTJ]a B 5KOHOMUKE HE BBOJUTCS HAJIOT.
[Tpu mpyrom BUE HAIOTa OTBET MOT OBl H3MEHHUTHCS.
2 cnocob.
MOo3kHO OBLIO TIOTYYHUTh OTBET, BBIBOISI OTH XaPAKTEPUCTUKH JUISI PACCMATPUBAEMBIX ()YHKITHH.
(b)

(1+8)(c—wL) — max

c,L>0
3amaga (GUPMBI  3aMHCHIBACTCS  CICAYIOIIHM  O0pa3oM: , OTKyaa

c=+L

(L+s)(WL—-wL) > max . VcroBre epBOro MOPSIKA JJIsl BHYTPEHHETO PEUICHHS UMEET BHI:
c, L=
1 1
m—w=0. (YcioBue BTOpPOro MOpsiKa BBIMOTHEHO: TG <0.) Torma ¢ynkmus crpoca

¢upmer Ha Tpym: L(w) = 12
4w

. OyHKIMs npennoxeHus: C(W) =2i. OyHkuMs npudbUH 6€3
w

ydera cyocunuu: (W) =—

4w
3anaua moTpeduTenss A 3amUCHIBACTCS CIECAYIOUIMM 00pa3oM:
(CA)a(IA)l—a N rAnéx
o0 . Tak kak  m(w) 1 u TA :ii, TO
¢t +wit <wL + 04 (L+s)z(w) —T* aw 24w

c*)* (1M - max

A A>0

c‘\+WIAsw[+:9’*(1+s)——Ei
4w 2 4w
[TorpeGuTenu, mpeaArnouTeHUs KOTOPBIX IpeAcTaBuMbl GpyHKIMel nonesnoctu Ko66a-/yrnaca,
TpaTIT (PUKCUPOBAHHYIO JIOJIIO J1I0XOAa Ha Kaxkaoe Onaro. Takum oOpa3om, pyHKUIMH crpoca
notpeduTens A UMEIOT B

™ (w) =a(wZJrQA(lJrs)ﬁ—%ﬁ}:a(wl_,+(t9A(l+s)—§jﬁ],



(1—05)(WE+49A(1+ s)L&N-;L&NJ ) (1—0()(WI:+(¢9A(1+ S)_;jll-]\-lvj
w w

AHaJIOrMYHO 3aIIMCHIBAETCS 3aga4a u q)YHKHI/II/I CIIpocCa IJida HOTpe6I/ITeH${ B.
IA

1A (w) =

5 _
MOXHO ypaBHOBECUTh PBIHOK BpPEMEHHU: +1°+L=2L.VUnu >xe ypaBHOBECUTh PHIHOK

A B
noTpOUTEeNsCKOro Onara (WIM CTOMMOCTH MOTpebienus): C”+C° =C. Tak kak B MOCIEIHEM
YCIIOBUM MEHBIIE ClaraeMblX W (DYHKIMH Crpoca MOTpeduTeNel BBITIISAAT MEHEe TPOMO3IKO,
BOCIIOJIB3YEMCSI IOCJIEITHUM YCIIOBHEM.

a(wf+(¢9A(1+s)—%)ﬁj+ﬁ(w[+(03(l+s)—§jﬁ]:i.

JloMHOXHUM Ha 4w IIPaBYIO u JEBYIO 4aCTH:

0{4W2I:+(6’A(1+ s)—%jjw(zlwzh(m(u s)—%D =2,

Otcrona HOJTYYHUM: 4W2|:(a+ﬂ)+a(6?A(l+ S)-%j+ﬁ(98(l+ S)—%j =2. Torna
A S B S
2—0{9 1+ s)—)—ﬂ(@ 1+ s)—j
W = 2 2
4L(a+ p) '
2—a(9A(1+ s)—Zj—ﬂ(HB(H s)—;)
W= — .
AL (a+ p)
(©)
Bocnonbs3zyemcs YCIIOBUEM, MOJIYYE€HHBIM B MyHKTE (b):
4W2I:(a+,8)+a£9A(l+S)—§]+,B(QB(1+ 5)_§j_2 -0.
Moxem TPaKTOBAaTh ero KaK HEsIBHYIO G yHKIMIO W oT S:
F(w,s)=4w’L(a+pB) +a(9A(1+ s)—§j+ﬁ(98(1+ s)—%j—z , F(w,s)=0.
Torna o IIpaBUILy b depeHIpoBaHUS HESABHOU byHKIUU:
A« g f A, Q 8, P
8_W__8F/58__m9 _E—l—ﬂg —E_—Ote +E_ﬂ9 +§
os  OF/ow 8wL (a + ) 8w (a + ) '

Tak kak 6° =1—0", To unCIUTENH TONTYYEHHOTO BHIPAXKEHNS MOYKEM TIEpENHCaTh B CIIELYFOIIEM
. A, a a B _ 1 A
Buje: —af” + 5" LA-07)+ 5= (a-p) 5" 0" |. Tak KaKk 3HAMEHATE]Ib OW/0S IMOJIOKHUTEIIEH,

3HAK U3MEHEHUS 3aBUCUT OT YUCIIUTEIIA.
[pu « = unpu 6" =0° =1/2 craska 3apaboTHOI ATkl He U3MeHuTCst. Llenu rocynapcrsa He

OyIyT JOCTUTHYTHI.
TIpu OHOBPEMEHHOM BHIIONHEHHH ¢ > f u 1/2>0" u mpnm oJHOBpEMEHHOM BHITIONHEHHH

A
a<f u 1/2<0" uuciurens MOJOXKHTENEH. B 3TOM ciiydae cTaBKa BO3PACTae€T C POCTOM
1 y
cyocunuu. [Tockonbky C(W) = o’ TO ATO TOJIBKO CHU3UT CTOMMOCTH ITPOU3BOIUMOM MPOAYKIIUH.
w

IIpu OJHOBPEMEHHOM BHIIONHEHHH > u 1/2< 60" u npu ogHOBpEMEHHOM BHITIONHEHHH

A
a < f ull2>60" uncnurens orpunaresied. B aTom ciydae cTaBKka CHU3UTCS C POCTOM CYOCHIHH.
B sToMm ciyyae 00beM MPOU3BOAUMOM MPOIYKIIUU BO3PACTET.



(d)

Ecnu TexHomorusi xapakrepusyeTcsl MOCTOSIHHOM oTfaueidl oT Macimrtada, To npuObUTh (GUPMBI
paBHa HYJIIO U JI0 BBEJIEHUS CyOCHIMU U TTocie. Takum 00pa3om, B PEIICHUH 3a/1a4 MOTPeOuTeeH
U TPOUW3BOJMUTENS HUYETO HE M3MEHUTCS 1O CPABHEHHUIO CO CIIy4aeM 10 BBEICHUS CYOCHIIUU.
CraBka He MEHSIETCS, BBIITYCK He U3MeHsercs. Llenu rocymapctsa He OyAyT TOCTUTHYTHI.

(e)

Ecnu B 5KOHOMHUKE OJHMH MOTpeOUTENh, TO B jJoxoae oH monydaer (1+S)7z(W) kak Biangenen
¢Gupm™bl ¥ BblUTaunBaeT TpaHchept s cyocuaupoBanust S7z(W), Takum 00pa3oMm, B J0XOJEC
ocranercst (W) . Takum 00pa3om, 3a1a4a MOTPEOUTENS HE H3MEHHUTCS 10 CPABHEHHIO CO CITydaeM

70 BBeaeHUs cyOcuauu. BBeneHHas cyOcuausi HEe MEHSET peuieHus 3aaadd ¢upmbl. Takum
0o0pa3oM, paBHOBECHE B MOJENH [0 W TOCIE BBeACHHUS cyOcuauu He u3MeHutcs. Llemu
rocyaapcTBa He OYAYT TOCTUTHYTHI.

Kpumepuii

(a) 10 GaoB.

(b) 10 6amnoB: 3agaya hupmsl — 3 danra, petienue st Gupmel — 2 Hanna. 3aaada HAUBHIA — 3
oanna, npoasmwxkenue — I éann, npoasmxenue — 1 oann.

(C) 3 Gamna: 3aBUCUMOCTB OT s — I fan, IpoOBEpKa APYTUX apryMeHTOB - 1o 1 dany 3a mepBbie
2.

(d) 1 6amn

(e) 1 6amn

BapI/IaTI/IBHaH aCTb TPEKa «IKOHOMHKA»

3ananue 5.

IMF called on the Bank of Russia to decrease the policy rate to less than 4%, so not to allow the
inflation rate to fall below 3.5% by the end of 2021. In January 2021 the inflation rate in Russia
exceeded 5% due to the ruble depreciation and VAT increase , however these factors have short
run effects only. However, IMF admits that the policy rate cut can lead to a further ruble
depreciation and, as a result, to the inflation acceleration.

a) (5 points) Explain intuitively, how VAT increase and exogenous ruble depreciation affect the
inflation rate in Russia. How IMF policy proposition will affect the Russia inflation rate?

b) (2 points) Explain intuitively, how the policy rate cut can lead to a ruble depreciation.

¢) (3 points) Bank of Russian at at policy meeting on 12 February 2021 decided to leave the policy
rate unchanged, in fact ended the monetary policy easing program. Explain intuitively, how this
will affect deposit rates and credit volumes in the short and long run.

Answers and criteria
(2)
e Increase of VAT lead to the fall in aggregate supply (AS shifts to the left), what induces
price increase (higher mark-up) — 1 point
e Ruble depreciation lead to the increase in prices of imported goods and imported
intermediate inputs, which in turn results in the higher CPI - 2 points
e Policy rate cut lead to the rise in aggregate demand (AD shifts to the right) (investment
channel, consumption channel, open economy channel), which in turn results in the
higher price level in the short and long run, other things being equal — 2 points
(b)
e Decrease in the policy rate — decrease in the short and long run economy interest rates —
capital outflow — cut in the demand for ruble — ruble depreciation, other things being
equal — 2 points

(©)



e Finalization of monetary policy program — signal for the market, that policy rate will go
up or be unchanged — 1 point

e Explanation for the SR — 1 point

e Explanation for the LR — 1 point

3aganue 6.
The Herfindahl-Hirschman index (HHI) is a measure of industry concentration which is widely

used in antitrust law. The formula for the HHI is as follows: HHI =/ +s2 +...+s% , where s, is

the market share of firm i in the market, and N is the number of firms. It is considered that the
smaller index the more competitive the market is.

Consider a measure of market dominance which is suggested to use instead of HHI. Assume that
the firms are indexed in descending order of the market share: s, >s, >...> 5.

Let the threshold market share s® by which the dominance is determined is calculated as follows:

N
sP :%{1—(51—32)(1—Zsiﬂ. The firm 1 is considered to be dominant if the calculated
i=3

threshold market share is lower than the market share of the largest firm, i.e. s® <s,. (Don’t
confuse the endogenously determined threshold s° with the actual market share s, of the largest

firm.)
Discuss distinctions and advantages of the proposed measure compared to HHI.

Pewenue
Wnest mocTpoenusi Kpurepusi 000CHOBBIBAETCA ClielytonuM o0pa3om. [lockonbKy yem MeHblie

JIOJIsl pBIHKA BTOPOM 1O 00BeMy (HpPMBI, S,, TeM OOJblIe OCHOBaHW Ha3BaTh ¢GupMmy |
o D
JOMHUHHUPYIOIIEH, TIOPOrOBOE 3HAUYEHHE S~ CHIIKAETCS C POCTOM pasHHLBI S; —S,. DTO O3HAUaeT,

uto S° Tem MeHbIIe (a 3HAUUT KPUTEPHIL, IO KOTOPOMY OIIPEIENsIeTCs JOMUHMPOBAHNE (HUPMBI
1, cTtpoxe), yeM Oobie A0t GupMbl 1 OTHOCHTEIBHO ee OirKaiiiero kKoukypenta. (I oann)
Takum 00pa3om, HE PEIHOYHAS JOJIS ONPEACSIeT JOMUHUPYIONIYIO TIO3UIIMI0, & OTHOCUTEIIbHBIC
pasMepbl JByX CaMbIX KpPYIHBIX HWrpokoB Ha pbiHke. (I 6amn) Kpome TOro, MmMOCKONBKY

N
(1— Z S; j =S, +S,, TO npu OOJIbIIEM 3HAYEHUH CYyMMbI PHIHOYHBIX JIOJIEH JIBYX CaMBIX KPYIHBIX
i=3

bup™m KpuTepuil Ui ompeieseHus JOMUHUpPOBaHUS GuUpMbl 1 cTpoke (Tak Kak IOpPOTOBOE
D
3HaU€HUE S~ CHUXKAETCA), IOCKOJBKY B 3TOM CIIy4ae poJib OCTAIBHBIX PUPM B OJAEPHKKE YPOBHS
N
KOHKYPEHIIMU CTaHOBHUTCSI MEHee 3HAaUUMO. (2 danna) Tak kak 1— ZSi =S, +S,, TO BEIDAKEHHE
i=3
JUIS TIOPOTOBOTO 3HAYEHHs MOXKET OBbITh 3alMCaHO M TOJIBKO Yepe3 JOJIU JIBYX KpYMHEHIInX

. 1 .
KaMmaHuii: s° = E[l—(sf ~s’ )] (2 6anna) Taxum o00pasoM, Ui TNPELIOKEHHOW OIEHKH

PBIHOYHOT'O JIOMHUHUPOBAHUS TpeOyeTcsi MUHUMYM UH(POPMAaLIUH.
3aMeTHM, YTO MHHAMAIbHOE [OPOrOBOE 3HAaUeHHe cocTapiser S° =0 B ciydae, ecinu dupma 1
MOHOMOJIHCT, a 3HauuT S, =1. MakcumanbHoe moporosoe 3HaueHue S° =1/2 nocturaercs B

ciydae, eciu S; = S,, T.€. €ClIU JIB€ CAMbIX KPYIHBIX (PMPMbI UMEIOT paBHBIE JI0JIM, a 3HAYUT Ha

pBIHKE HeT JoMUHUpYIoniel komnanun. (I 6ann) Yem Onvoke UX JI0JIM HA PBIHKE, TEM MEHBIIIE HX
OTHOCHUTEIIbHOE JOMMHHUPOBAHHME W COOTBETCTBYIOLIAs pbIHOYHas BiacTh. Kpome Ttoro, eciu

S, >1/2, T.e. xpynHeifmas KOMIaHHS 3aHMMAeT OOJbIIE MOTOBHHBI PHIHKA, TO KPUTEpHil

nomunupoBanus S° <'s, Beerna BoionHeH. (I fan)

CylmecTByIOT THUINOTETUYECKHE PBIHKH, JUJIi KOTOPBIX MPUMEHEHHUE pPacCMATPUBAEMBIX
MoKa3aTresel alT pa3Hylo OLIEHKY YPOBHSI KOHKypeHIuU. OCOOEHHO HArJISJIHO 3TO B CIyyae,



eclu JiBe KpymnHeiinme GupMbl 3aHUMAIOT 3HAYUTENbHbIE, OIIU3KKE TI0 pa3Mepy, 10U phiHKa. B
3TOM Ciydae 3HaueHue uHaekca ['epdunaans-I upimMana mokas3pBacT BBICOKYI KOHIICHTPAIHUIO,
TOTAa KakK HeNmb3sl yTBEPXKIaTh, YTO OJHA W3 (HUPM 00JagaeT PHIHOYHOM BIACTBIO, YTO H
NIOKa3bIBaCT KPUTEPHI TOMUHHUPOBaHUs. (2 6arna)

Kpumepuii
bael cTaBsTCS B COOTBETCTBUH C IPUBEJCHHBIMU HIKE KPUTEPUSIMHU.
[Ipu BbICTaBIIeHWH Oa/UIOB 3a KAl IMYHKT YYHUTHIBACTCS IOJIHOTA OTBETA W aBTOPCKAas
aprymentanus. [Ipu oTCyTCTBHM OOOCHOBaHHS YTBEP)KICHHE, TOMNAAAMOINIEe TO0J KPHUTEPHIA,
MOJKET OBITh HE 3aCUUTAHO.
e Vka3aHuE Ha pa3jInyuve B MHICKCAX IO aCMEKTy OTPAKEHUSI PHIHOYHOW «MOIIHY TOW WIIH
uHou dupmel — 1-2 danna
e VYKazaHue Ha OTPAKCHHE MHJICKCOM HAINYHsI KOHIICHTPALIMU B OTpaciii 0e3 yueTa
KoJIn4YecTBa U pasmepa pupm — 1-2 danna

e Vka3aHue ciydaes paBeHcTBa ! u s2 — I ann
e PaccmoTpenue cinydas 1> Y% — 1 6ann
e VYka3zaHue 0COOCHHOCTEH WHJCKCA B Cllydae oJuronoiuu — 1-2 éanna
e VYKazaHue Ha pa3iIvuue MeXIy KpynHeumumu pupmamu — 1 éann
e Vka3aHHe Ha 3aBUCHMOCTb MHJIEKCa OT pasMmepa S' — I dan
3aganue 7.

In January 2021 US president Joe Biden presented a draft law for the US economy
recovery: 1.9 trillion dollars would be provided to stimulate the economy. Proposed legislation
includes direct payments to the households, benefits to the local authorities in the states,
allowances to the universities. Also Biden proposed to appropriate money to the programs of
COVID-19 mass-testing and mass-immunization (vaccination).

a) (5 points) Using relevant macroeconomic model explain intuitively, how these fiscal
policy measures will affect output, price level and interest rate in the short and long run. Illustrate
your answer with the graph.

b) (5 points) Fed began to cut down the policy rate in March 2020, when the US economy
started falling into the crisis. At first, Fed decreased the policy rate from 1.5-1.75%to 1 - 1.25%.
Now the policy rate is stuck at 0-0.25%.

Using relevant macroeconomic model explain intuitively, how these Fed policy measures
would affect output, price level and interest rate in the short run and and in the long run. Illustrate
your answer with the graph.

¢) (5 points) Consider the risks to the economy of Fed’s and Biden’s policy. Name them
and explain intuitively.

Answers and criteria
(a)
e Shock recognition — 1 point (increase in governments spending and private transfers —
positive fiscal shock)
e SR explanation — 1 point (higher output, price level and interest rate)
e SR graph — 1 point (AD shifts to the right in the AD-SRAS-LRAS model, IS shifts to the
right in the IS-LM model)
e LR explanation — 1 point (output goes back to its natural level, price level and interest
rate go up)
e LR graph —1 point (shift of the SRAS to the left in the AD-SRAS-LRAS model, shift of
the LM to the left in the 1IS-LM model as prices go up further).
Graphs and intuition for the initial crisis situation are also fully correct.
IS-LM-BP model can be used only for SR analysis!



(b)

e Shock recognition — 1 point (increase in nominal money supply — positive monetary
shock/positive AD shock due to the increase in consumption, investment and net export)

e SR explanation — 1 point (higher output and price level, lower interest rate)

e SR graph — 1 point (AD shifts to the right in the AD-SRAS-LRAS model, LM shifts to
the right in the IS-LM model)

e LR explanation — 1 point (output goes back to its natural level, price level goes up,
interest rate increases)

e LR graph —1 point (shift of the SRAS to the left in the AD-SRAS-LRAS model, shift of
the LM to the left in the IS-LM model as prices go up further).

Graphs and intuition for the initial crisis situation are also fully correct.

IS-LM-BP model can be used only for SR analysis!

(c)
e Increase in the price level (inflation and its expectations) — 3 points
¢ Increase in budget deficit and so in the debt level — 2 points
e All other relevant risks can also be described

3amanmue 8.
Consider a market for a homogeneous good in the home country. There are N domestic firms and
M foreign firms in the market. The inverse demand function is p(Y) with p'(Y)<0 and

Yp"(Y)+(N+M +1)p'(Y) <0,where Y is the total output sold in the country by domestic and
foreign firms. All firms (domestic and foreign) have constant unit costs. The unit cost of firm i is
denoted by c,. The domestic firms have different unit costs. Foreign firms’ exports to the home

country are subject to a specific tariff rate of t dollars per unit. Firms are involved in Cournot
competition. Suppose that each firm produces a non-zero output. Prove that an increase in the tariff
rate will increase the profit of all domestic firms.

Pewenue.
3anaya MaKCHMHU3aLUU npuObLTN inis: HHOCTPaHHBIX bupm AMeeT B

T =(p(Y)—Ci—t)Yi —>r§1§3( i=N+1.,N+M.

1
3az[aqa MaKCHUMHU3allnnu HpI/I6BIJ'II/I JJIA OTCUCCTBCHHBIX (I)I/IpM 3aIIMChIBACTCA, KaK
7 =(p(Y)-c,)y, »max, i=1.,N
¥;20

[Tpu npennonoxxeHuu, 4To Bce GUpMbl BEIOUPAIOT MOJT0KUTENbHBIN BBITYCK, U3 YCIOBUM IEPBOTr0O
nopsiaka it N+ M 3anau HaxoAATCsl pABHOBECHBIC BBIYCKH BCEX (PHPM:

p'(Y)y;+p(Y)-c =0, i=1..,N
{p'(Y)yi +p(Y)-c-t=0, i=N+L..,N+M
VYcnoBust BTOPOro mopsiaka Juist 3a7a4 MaKCUMU3AIUY TPUOBLTH upMamMu:
p"(Y)yi+2p'(Y)<0, i=1.,N+M. (2)
W3 ycnoBuii mepBoro BeIpa3uM BBITYCK (DUPMBI i :

_c-p(Y)_ plY)-c

1)

ST ot el
_ci+t—p(Y)__pY)—ci—t N N
R A N+1..,N+M.

Taxum 06pa3oM, MpUObLIL OTEUECTBEHHOM (PUPMBI i 3aMUCBHIBAETCS, KaK



(p(Y)-c )2 :
ﬂ-i :(p(Y)_CI)yI == ' ’ Izl,,N
p'(Y)
TO €CTh MPHUOBUIb OTEYECTBEHHON (PUPMBI — 3TO (QYHKIMS COBOKYITHOTO BBIITYCKA U €IUHUYHBIX
u3epKeK GUPMBL: 7, = T, (Y, Ci), i=1..,n.
oY oOr, or,

Jlist manbHEWIINX BBIYUCICHUH HAM TIOHAMOOSATCS BBIPAXKCHUS I ——

R R

i=1..,N.
Jlnst Toro, 4ToOBl BHIYUCIUTH Y MIPOCYMMHUPYEM YCJIOBHS TepBOro nopsiaka scex ¢pupm (1) (u

OTCUYCCTBCHHBIX, U I/IHOCTpaHHBIX)Z
N+M

p'(Y)Y +(N+M)p(Y)= D ¢ +tM. (3)
i=1
Takum o00pa3oM, BBITYCK — 3TO (YHKIMS COBOKYIHBIX HPEIEIbHBIX H3JEPKEK C y4eTOM
N+M
BBIIIJIAYMBAEMOT0 (prpMaMu-Hepe3uaeHTaMu Hajora: Y =Y ( Z c, +tM j
i=1

13 (3) mo npasuiy auddepeHurpoBanus HEIBHOW (YHKIIMHA HAXOJIUM, YTO
oY M
P (Y)Y (N+M+1)p'(Y)
Hpozm(%)(bepeHquyeM (4) mo COBOKinHOMy BBIMYCKY Y :
om _\p"(Xp(¥)—c)=2-(p (V) fp(r)=c) _ .
L= ! S=(p"(Y )y +2p'(V))y;.
oY S\

Tak kak p”(Y )yi + 2p'(Y)< 0 (ycnoBus BrOporo nopsaaka (2)), To % <0, 1=1..,n. Takum

00pa3oM, 4eM BBIIIE COBOKYITHBIH BBIITYCK B OTPACIH, TEM HUKE MPUOBLUTH BCEX OTECUYECTBEHHBIX

bupm.

Haxkownern, onpenenuM, Kak U3MEHUTCS TPUOBLTL OTEYECTBEHHON (DUPMBI TIPU POCTE BEITMUMHBI

Hasora. Tak Kak npuObLUTL OTEYECTBEHHOM (UPMBI sABIsIeTCs (PYHKIIMEH COBOKYITHOTO BBIMYCKA U

€IMHUYHBIX M3EPKeK (UPMBI, a COBOKYITHBIA BBITYCK, B CBOIO OYepenb, — 3TO (HYHKIHS OT
or; Om oY or,

BEJIMYMHBI Hajora 7, TO 2t = N C yuyeToM NOoJIy4YeHHBIX pe3y/bTaTOB, ry > 0. Takum

06pa30M, BCC OTCUYCCTBCHHBIC (I)I/IpMLI 3aNUHTCPCCOBAHBI B pOCTC BCJIIMYUHBI HAJIOT'A.

Criteria
e Profit maximization problem — 2 points

First order condition — 2 points

Firm’s output (or the industry’s output) — 2 points

Firm’s equilibrium profit as a function of Y — 2 points

Attempt to evaluate changes or progress in estimation — 3 points

Demonstration that the Cournot equilibrium industry output is a decreasing function of

the tariff rate — 2 points

e Demonstration that the firm’s profit is a decreasing function of the industry output — 1
point

e Conclusion — 1 point

BapuarusHas yacTh Tpeka « PHHAHCOBA JKOHOMHKA»

3aganue 3.



Consider an entrepreneur who has a project that requires an investment | at date t = 0. At date t

=1 the project’s cash flow is either low (failure), XF =20, or high (success), XS = 60. There are
no further cash flows. The probability of the high cash flow depends on the effort that the
entrepreneur exerts after having invested I. If the entrepreneur exerts an effort level e€[0,1], the

project generates XS = 60 with probability e and XF =20 with probability 1-e. The entrepreneur

bears the cost of effort c(e) = 20e2. The entrepreneur has neither own funds no other assets.
Thereis no discounting. Everybody is risk-neutral and fully rational. The financial market is
perfectly competitive, meaning that, for any offered security, investors are ready to pay the
expected cash flow it generates. The entrepreneur has limited liability.

Definitions:
e An equity share entitles its holder(s) to the share o of the cash flow at t=1. If the
entrepreneur sells share a, he is left with share 1—a.
e A zero coupon debt with face value K entitles the debtholder to receive the fixed amount
K out of the realized cash flow at t=1, and the entrepreneur receives the rest. If the
realized cash flow is less than K, the debtholder receives the whole cash flow, and the
entrepreneur gets 0 (due to his limited liability).

a) [4 pts] Suppose the entrepreneur decides to finance the project by issuing equity.He sells
share a of equity and retains 1—a. Which level of effort will he choosefor given a?

b) [5.5 pts] Find the range of values if | for which the project can be financed with equity.

c) [5 pts] Suppose now that the entrepreneur decides to finance the project by issuing zero
coupon debt. Assume the face value of debt K < 60. Which level of effort will the
entrepreneur choose for given K?

d) [5.5 pts] Find the range of values if | for which the project can be financed with debt.

e) [5 pts] Suppose I < 20. Which way of financing, debt or equity, will the entrepreneur
choose? (Hint: recall that the financial market is assumed to be perfectly competitive).

Solution
Partial points are given for incomplete and partly correct answers
a) Given effort e, the expected cash flow is (1-e)x20+ex60=20+40e. (2 pts for showingthis)

The entrepreneur maximizes (1- (1)(20+4Oe)-2062 with respect to e.
The FOC vyields: e=1-a. Denote it by e*(a). (2 pts for correct maximization and
solution)

b) Given (a), the investors receive o (20+40e*(a))=a(20+40(1-a)) in expectation. (2.5pts
for showing this)

Rewrite the expression as 600-40a2. It reaches the maximum of 90/4 at a=3/4. (2.5pts for
correct maximization)
Hence, the range of | for which the project can be financed with equity is [0,90/4](0.5
pts for correct conclusion)

c) For given K, the entreprencur’s post-investment payoff is (1-e)xmax{20-K,0}+ex(60-
K)-20e2.
Consider first K<20.
The entrepreneur maximizes (1-e)x(20-K)+e><(60—K)-20e2:20+4Oe-20e2-K.
The FOC yields: e*(K)=1.
Consider now Ke(20,60].
The entrepreneur maximizes e><(60-K)-20e2.
The FOC yields: e*(K)=(60-K)/40<1.
Each case, K<20 and Ke(20,60], is 2.5 pts with partial points if some parts of the
solution have mistakes.

d) If K<20, the investors receive exactly K. Hence, by offering K<20, the maximum | the



entrepreneur can raise is 20. (1 pt for showing this)
If KO(20,60], the investors receive (1-e*(K))x(20+e*(K)x(K=(1/40)x[(K-20)=x20+(60-

K)xK]:(1/4O)><(-K2+80K-400). (2 pts for showing this)

It reaches the maximum of 30 at K=40. (2 pts for correct maximization)

Hence, the range of I for which the project can be financed with debt is [0,30]. (0.5pts for
correct conclusion)

e) Given that the financial market is perfectly competitive, the investors always break- even,
and, from the ex-ante perspective, the entrepreneur receives the whole value of the project
net of the investment and the effort cost. Hence, he will choose theway of financing that
will make the expected value of the project net of the effort costas large as possible. (2 pts
for this argument)

For 1<20, the entrepreneur can finance the project by offering K=I. In such a case, e=1, as
we know from (c). We also notice from (c) that e=1 maximizes the whole value of the project
net of the effort cost. This is the first best. (1.5 pts for this argument)

In contrast, under equity financing e=1-1<1, which is below the first best level. (1 pt for this
argument)

Thus, the entrepreneur will prefer debt financing. (0.5 pts for correct conclusion)

3aganue 4 Ha clieqylolIeill cTpaHuIle.



Version 1
There are two dates, t = 0, 1. At time 0, an investor chooses a portfolio to maximize her

mean-variance ojective

u(re) = Eo(re) = SVo(re),

where rp is the portfolio return at time 1. The investor has access to a risk-free asset
with return ry and two risky assets A and B that pay off at time 1. The expected returns
and standard deviations of the risky assets are denoted E(r;) and oy, for i € {A, B}. The

correlation between the risky assets is p = 0.5. The risk aversion parameter is ¢ = 1.

1. Let wy and wp denote the weights of the risky asset in the portfolio. The weight of
the risk-free asset is wy = 1 — w4 —wp. Write the expected return as a function of the

excess returns R; = E(r;) — ry. Determine the variance of the portfolio. (4 points)
2. Write the first-order conditions of the investor’s problem. (4 points)

3. Give an economic interpretation of the first-order conditions and determine the optimal

portfolio of the investor. (7 points)

4. Show that there exists a scalar k£ such that the weights of the risky assets in the optimal
portfolio can be written as wy = kz and wp = k(1 — x), where z is the weight of asset
A in the tangent portfolio. What does it imply for the construction of the portfolio?
(10 points)

Ra _ Rp
cov(ra,rt)  cov(rp,rt)’

Hint: The tangent portfolio is such that where r; denotes the

return of the tangent portfolio.
Solution:

1. E(rp) =ry + waRa +wyRp, where R; = E(r;) — ry. (2 points)
V(rp) = wo? + w%o% + 2wawpo ap, where the covariance is 045 = 0.5040p, so that

V(rp) = wjo% +whop + wawpoaop. (2 points)

2. Investor’s problem (1 point):

c
2 2 2 2
max 7y +waRa + wyRp — §(U)AO'A + wpop + 2wAwRTAR)
wA,wB



FOCs (3 points):

2 2
Ry =c(waoy +wpoap) =waocy +0.5wpoaop

2 2
Rp = c(wpop +wacap) = wpog + 0.5bwac40p

. The FOCs say that at the optimum, the marginal benefit of investing an extra unit in
asset ¢ (LHS) must be equal to the marginal disutility of an increase in risk (RHS). (3

points) Note that the RHS can be written as ¢ x cov(r;, rp).

Solving the system, we get the equilibrium weights (4 points):

Ri0% — Rpoap  Raok —0.5Rpoaop

A= (1—p?)coioy 0.750%0%
w* _ RBO'i - RAO'AB _ RBO'% — O.5RAO'AUB
B (1 = p?)eo?od 0.750%0%

. First, write the return of the tangent portfolio: r, = zr4 + (1 — z)rp. (1 point)

Then, starting from the equality COU(R;;‘: = Cov(]zg s We get (3 points (1 for using the
formula, 2 to write the covariance)):
RA RB

zoi+(1—x)oap (1—x)oh+2a0a8
Thus, we get (3 points):

. Rac% — Rpoap
RAO'% + RBUE; — O'A,B<RA + RB)

and

2
Rpoj — RaoaB

l—z=
¥ T Rao% + Rpo — oap(Ra+ Rp)

Comparing to the optimal portfolio, we see that there exists (2 points)

B RAO% + RBO'124 — O'AyB(RA + RB) B RAU% + RBO'124 — 0.5UAUB(RA + RB)

k
(1= p?)co?o?, 0.750%0%

such that the optimal portfolio scales with the tangent portfolio. The weight of the

risk free asset is 1 — k.



This result is the two-fund separation theorem. It implies that the investor may invest
in two funds: one holding the risk free asset, the other one holding the tangent portfolio.
(1 point)
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