sV JIATA
¥ BBITTYCKHMKOB

KPI/ITEPI/II/I OLIeHMBAaHMS 3aJJaHUM 3aKJII0UYMUTEIbHOI'0 3Tara
I10 HaITpaBJIEHMNIO «DKOHOMUKa»

3aaHs 110 HallpaB/IeHNIO COCTOSUIN M3 IBYX YacTell: MHBapUaHTHOM (00s13aTesIbHOM
171 BCeX YUYaCTHMKOB) M BapMaTMBHOM (pa3iesIéHHOV Ha TpeKu). 11 Toro, uToObl
IpeTeHA0BaTh Ha crarycel AuruioManTa I, I, III crerieny, yuacTHKaM HeoO6XoaIMo
HaOpatb HanbosIbIIIee YNCIIO 3a 3a/laHNs, YUUTbIBaeMble B PETVIHTe 110 KOHKPETHBIM
TpeKaM. 1711 Toro, 4ToOblI cTaTh MeJaINCTOM, YIaCTHMKaM HEOOXOIVIMO YCIIeIITHO
BBIITIOJTHUTD 3aJlaHVs 110 IBYM TpeKaM.

Howmep MakcvMaTbHBIVI YuéT B penrtvHre 1mo Yuér B periTuHre
3aaHuA Gasut Tpeky «DuHaHcoBas IO TPeKy
SKOHOMWMKa» «DKOHOMUKa»

1 25 v v

2 25 v v

3 20 v

4 20 v

5 10 v

6 10 V4

7 15 v

8 10 V4

9 15 v

Pemenusa mn KpuTtepmm OLI€HVBaHVIA 3aIaHUN T/IHBapVIaHTHOﬂ YacT " KaXA0Tro TpeKa
OHY6HT/IKOBaHBI Ha CJIegyrommnx cTpaHuiax.



MNHBapmMaHTHaA 4acTb

N 1

Consider an open economy with sticky prices and sticky nominal wages and imperfect capital mobility, where equilibrium can be described by the
IS-LM-BP model, characterized by the following equations:

Consumption function is given by C' = 40 + 0, 8Y 4 where Y4 is the disposable income; net tax revenues are constant, T' = 25;

Investment function is given by I = 20 — 44, where 1 is the interest rate. The expected inflation is equal to zero, so nominal interest rate equals
real interest rate;

Government purchases G = 30;
Export function is given by Ex = 20 + 4E, where E'is the exchange rate (the price of foreign currency in units of domestic currency);
Import function is given by I, = 10 +0,2Y:
The demand function for real money balances is given by L(Y,#) = 0,5Y — 2i, where Y is output (gross domestic product);
Nominal money supply is equal to M * = 80;
Price level is constant at P = 2;
Capital account balance is determined by the equation CF = 2(i — i/) + 2,4, where i/ is the foreign interest rate, if = 5.
a) (6 points) Explain intuitively the following characteristics of the functions given above:
- exports depend positively on the exchange rate;
- imports do not depend on the exchange rate;
- capital account balance depends positively on the interest rate differential 2 — if.

b) (5 points) Write the equations of IS, LM and BP curves. Find equilibrium output, interest rate and exchange rate. lllustrate the equilibrium graphically
in (Y;1) space.

c) (5 points) Let's consider a situation, when this economy is in equilibrium and some of its trading partners have stopped trading with it because of
economic sanctions, so the import function is now given by I, = 6 + 0,2Y. How does this change (all other things being equal) influence the
position of IS and BP curves in (Y; z) space? lllustrate on your graph from b). How does this change influence the equilibrium exchange rate? You are

not required to calculate the exact change in the equilibrium exchange rate; just explain intuitively, rely on the mechanisms in this specification of 15—
LM-BP model.

d) (4 points) Let's suppose that the central bank intervenes and changes money supply for the exchange rate to stay the same, since the change in

exchange rate influences inflation. How should the central bank change the money supply? Explain intuitively, rely on the mechanisms in this
specification of 1S-LM-BP model. Similar to c), you are not required to calculate the exact change in the money supply, just provide an intuitive
explanation.

e) (5 points) What are the negative effects of the policy that you consider in d), if the central bank follows inflation targeting policy? Provide two
explanations. In case more than two explanations are provided, only the first two will be estimated.

Pewenue u kpumepuu

a) C yBenMyYeHUEeM BaJIFOTHOTO Kypca pacTeT 1eHa WHOCTPAHHOU BaIOTHI B €AMHHUIIAX OTEYECBEHHOM
BaJIIOTBI, COOTBETCTBEHHO PACTET KOHKYPEHTOCIOCOOHOCTh OTEYECTBEHHBIX TOBAapPOB Ha MHPOBOM
pBIHKE (OHM JIENIEBEIOT OTHOCUTEIHLHO HHOCTPAHHBIX) M KCIOPT PacTET — 2 Oasa

VYBenudeHne BaTIOTHOTO Kypca co3faér nBa d(h@dekra Ha MMIIOPT. €ro yBelnveHue (B JCHEIKHOM
BBIPQKCHUH) M3-32 YAOPOKaHUSI UMIIOPTHBIX TOBAPOB U €T0 YMEHbBIIIEHHE U3-32 COKPAICHUsT 00BEMOB
umnoprta. Pa3 uMnopT He 3aBUCHUT OT BAJIFOTHOTO Kypca — JaHHbIE () (HEKThl KOMIICHCUPYIOT APYT IpyTa
(cipoc Ha UMIIOPT 00JIaIaeT EAMHUIHON ATACTUYHOCTHIO) — 2 Gasura

Veemnuenne i — i/ o3Hauaer, uWTO oOTeuecTBEHHbIE (PMHAHCOBHIE AKTHBBI CTAHOBATCSA Oolee
MIPUBJIEKATENFHBIMU OTHOCUTENIFHO MHOCTPAHHBIX, U3-32 YETO CIPOC HA OTEUYECTBEHHbIE (DMHAHCOBBIC
aKTUBBI PacTET, UTO BBI3BIBAET MPUTOK KalKTala U YBEIMUCHHUE CajlbJ0 CUETa JBMKEHUS KanuTana — 2
Oamna

b) BeiBenem ypaBHeHus kpusbix IS, LM, BP:

ISSY=C+I+G+Xn
LM:M7= L(Y,)) -1 6am
BP:Xn+CF =0



[ToncTaBuB JaHHbBIE U3 YCIOBHSA, TIOCIIE TPeoOpa30BaHuUil MOIydaeMm:

1S:Y =200 —10i + 10E
LM:Y =80 + 4i - 1 Gann
BP:Y =12 + 20E + 10

Torna B paBHoBecun Y = 116,24;i = 9,06; E = 0,68 — 1 6ann
I'paduueckas nmwmroctpanms — 1 6amn

3ametuMm, uyto B KoopauHarax (Y;i) HaxinoH kpuBoil LM paBen "4, a Hakion kpusoii BP pasen 0,1,
coorBeTcTBeHHO BP nonoxe LM — 1 6amn

¢) Kpussie IS u BP caBunytcs BipaBo — 1 Gamn

Touxa nepeceuenust kpuBbix IS u LM Touno Oyzner Beie HOBO# kpuBoii BP, cooTBeTcTBeHHO Oymer
HaOII0AaThCSt M30BITOUHBINA CIIPOC Ha OTEYECTBEHHYIO BAIIOTY M BAJTIOTHBIA KypC YMEHBIIHUTCS — 2
Oamna

W3-3a mageHus crnpoca Ha UMIOPT yIajd CIPOC HA MHOCTPAHHYIO BajlOTy, MO3TOMY MPOU3OUIET
yJeLIeBICHUE HHOCTPAHHOU BaJIIOThI U YIOPOKaHHUE OTEYECTBEHHON BaIIOTHI — 2 Oasuia

d) LlenTpanbHbiii OaHK MPEIBSIBUT COPOC HA MHOCTPAHHYIO BAIIOTY — 2 Oailia, M3-3a 4ero JCHEKHas
Macca yBenuauTes — 1 6amn

YBenudeHne NeHEKHON Macchl MpUBEAET K cABUTY LM BHH3 M 3a CY€T 3TOro SKOHOMHKA MPHIET B
paBHOBecue — 1 Gat

e) YMeHpIIMTCS JOBepHE K LEHTPAIbHOMY OaHKy, T.K. ICHTPAJbHBIA OaHK OTKIIOHUTCS OT
TapreTUpPOBaHUS UHMIIALNH, MBITAACh CTIaIUTh KoJeOaHHs BaJIOTHOTO Kypca

Poct nenexxHoi Macchl TakyKe BBI3OBET POCT HHQIISIITIN

OnHa KOppeKTHas IPUYKMHA ¢ 000CHOBaHHEM — 3 0ajiia, 1Be KOPPEKTHBIX IMPUYHUHBI C 000CHOBAHHUEM —
5 0aJUIoB



Ne 2

Consider an economy with one aggregate consumer and two producers. The consumer derives utility from a
consumer good, ¢, leisure, [, and another good, g, that will either be purchased in the market or solely provided
by the government: u(c, 1, g) = clg. There are no endowments of consumer goods (or money). The consumer
has an endowment of time L, which is allocated between leisure and time to work (labour supply).

The markets are assumed to be competitive. The only factor of production is labour. The production functions
for cand g are given by: C' = \/L_C and G = \/L_G where C'is the produced amount of good ¢, G is the
produced amount of good g, L¢ and L denote the amount of labour used for production of goods ¢ and g,
respectively. The only tax in this economy is a proportional income tax levied at the rate 7 on all consumer’s
incomes (thus leaving the consumer with a share (1 — 7) of his income.) The price of ¢ is normalized to 1. Let w
denote the price of labour, and p denote the price of good g.

In a) and b) assume that tax revenue is returned to the consumer as a lump-sum subsidy.

a) (5 points) Find the demand functicn for ¢, I, and g. (Hint: pay attention that the firms’ profit and the lump-
sum subsidy are taken by the consumer as given. So if you get the demand functions that are independent of
T that would be a mistake.)

b) (10 points) Find a Walrasian equilibrium in the economy in question. Get the tax revenue function
(dependence of tax revenue collected by the government on the tax rate 7) and sketch the Laffer curve.

c) (8 points) Assume now that the government uses tax revenues to finance the provision of good g. It means
that the product pg is equal to the tax revenue collected by the government. The consumer takes the
consumption of good g as fixed and maximizes its utility function in this constrained fashion (i.e. the consumer
chooses only cand [). Find a Walrasian equilibrium in the economy in question. Get the tax revenue function
(dependence of tax revenue collected by the government on the tax rate 7) and sketch the Laffer curve.

d) (2 points) Compare Laffer curves in b) and c). Give an intuitive explanation for the result you obtained.

Pewienue

a) [Tockonbky npUOBLTE GUPM BXOAUT B TIOXOJ] €IMHCTBEHHOTO B SKOHOMHKE ITOTPEOUTENs, HAUHEM C
pereHus 3a1a4 GupM.

3amaua GupMBbl, TPOU3BOAIICH OMaro ¢, UMEeT CIEIYIONUN BU/I:
G= ,/LG

MOXET OBbITh 3amucaHa B chemyromiem Bume: Pi/Lg —WLy; — rpea%( VYcnoBue nepBoro nopsijka Aiis
2>

P
BHYTPEHHEIO pELICHMs 3allUChIBAETCS CIEIYIOIIUM OOpa3oM: T—W=O.2 ITockonbky BTOpas

MIPOM3BOHAS 11€JIEBOM (PYHKIIMM MEHBIIE HYJIA, 1esieBast (PYHKITUS CTPOTO BOTHYTA, @ 3HAYHUT YCIOBUE
TIEPBOTO TOPSIKA SBIISECTCS HE TOJIBKO HEOOXOIUMBIM, HO M IOCTAaTOYHBIM. Takum 00pa3oM, U3 yCIOBUS

1 3ananue no crarse Gahvari F. The nature of government expenditures and the shape of the laffer curve
[/l Journal of Public Economics, 1989, vol. 40, pp. 251-260.

2 Pemenue 3a/aul MAaKCHMH3AIMKM TPHOBUIM (UPMBI TPH YKA3aHHOHW MPOM3BOJACTBEHHOH (DYHKIMH
Bcerna Oyner BHyTpeHHUM. Cwm., Hampumep, Jleeuna E.A., IlokatoBuu E.B. MukposkoHommuka
priHOUHOTO paBHoBecus. M.: U] BIID, 2020. [Tpumep 3.2.



[IEPBOrO MOps/IKa HaiizeM 06beM Boiyckaemoi npoaykimu G =/l = 2—I/I 00BEM 3aTPavyMBaEMOTr0
W

2 2
tpyna Ly = % . [IpuOBLIL GUPMBI COCTABIISCT 7T = f—w [TockonbKy TEXHOJIOTHS IPOU3BOICTBA Oara

C aHaJIOTUYHA, TO Cpa3y MOXKEM 3alnurcaTb U pCIICHUEC 3aJa4l MaKCUMU3allun HpI/I6I>IJ'II/I IIPOMU3BOJACTBA

1 1 1
3TOro OJara: Cz\/E:ﬁ, L R e T

Tenepp paccMOTpHM HENOCPENCTBEHHO 3aj1ady mnorpeburensd. Jloxox moTpeOuTens CcocTaBiseT
W(L —1)+ 7 + 7. . Tlotpeburento ocraercs (1—7) or noxoma mocie ymiartel Hamora, a aojus 7

coOMpaeTcs B KayecTBe Hajora M TNepefaeTcss B BHJE MaylIalbHOW (AKKOpIHOW) cyOcuauu

MOTPeOUTEIIO. Bennunna 3TOM cyOcuauu COCTaBJISIET
_ _ p2 1

S=t(W(L-0)+7,+7)=71 W(L—|)+4—+—

W

4w
Takum oOpa3oM, ypaBHEHHE OIOJKETHOW JIMHMM MOXKET OBITh 3allMCaHO CJEAYIOUIMM 00pa3oM:

C+pg=@L-7)W(L—I)+7, +7.)+S . Iepenecs cmaraemoe (1—7)wl B neByio yacTh, mpeobpazyem

ypaBHeHHe OrO/DKeTHOM MuHIH K cneayromemy Buay: (L—7)Wl+c+ pg = (L1-7)(WL + 75 +7.)+S .

3anaua norpeduTens MOXKET OBIThH 3anucaHa CJIE Iy FOIIUM oOpa3zom:

lcg — max
l,c,g>0

@-7)Wl+c+ pg < (L—7)(WL + 775 +77.) +S
HpeI[HO‘-ITCHI/IH HOTpC6I/ITeHH MpeaACTaBUMBbI (I)YHKHHeﬁ ITIOJIEBHOCTHU K0663-I[yrﬂaca, Koraa CTCIICHU, B

KOTOPBIC BO3BOJATCA KOJIMYCCTBA onar , PaBHBI. 910 03Ha4vacT, 4To HOTpCGI/ITeHB TPATUT OAUHAKOBBIC
JO0JIM JO0XO04da Ha KaxXJJ0€ Ouaro.

Takum  oOpazoM, 00BeM cmpoca Ha  JOCYr  BBIUMCIACTCS  CIEIYIONAM  00pa3om
_(A-7)WL+7mg +7)+S

[MoacraBus 3HauCHHE S, Oy YHM
31-7)w
1-7)(WL + 775 + 7 ) +r(W(L =)+ 75 + 7

| = d=7) o +7c) (WL =)+ 76 +7c) . TlonyueHHoe BBIpaKEHHE MOXKET OBITH 3aIlUCAHO B

3A-7)w

WL + 7 + 77 —7WI 5
crexyromeM Buge: | = 307) , OTKyJla HaiileM (yHKIHMIO CIIPOca Ha JOCYT CO CTOPOHBI
—7T)W
WL + 7 + 7,
norpeburens: | =————5—C
(3-27)w

AHnamornuyHo, 00BeM cmpoca Ha  Omaro ¢ 3ammCBIBaeTCS  CIEAYIONIMM  00pa3oMm:
co (A-7)(WL+7g +7:)+S
3
WL+ + 7 —7wl
3

. Kak u B Cclydya€c € BpEMCHEM Ha A0CYI, IOJACTAaBHM 3HAYCHHC S:

c . Tlockonbky (yHKIHSA crmpoca Ha JOCYr YK€ HaileHa, MOJCTaBUM e€ B



_ WL+ +7
WL + 7z + 71 —TW———2—C

(3-27)w
MOJTyYEHHOE BBIPAKEHUE: C = 3 . Tocne mpeoGpa3oBaHus MOIYYUM
1-7)(WL + 774 +
GyHKIMIO cripoca Ha 6y1aro ¢ C = (d=) 3 27[‘3 7c) :
-2r

A-7) (WL + 775 +7.)+S

3p '

WL + 775 + 7,
(3—27)w

O6beM crnpoca Ha Oiaro (§ 3amMchIBaeTCs cieayoumm obpaszom: (=

WL + 77 + 7. —TW

[MoncraBuB BhIpaKeHHWe s S, a 3areM it |, momyumm: @ =

3p

(1—T)(W|:+7Z’G +7c)

[IpeoOpasoBas, HaliieM QyHKIHIO cripoca HA §: § = (3-27)

b) IMockonbky HavanbpHOTO 3amaca Ojar ¢ U § B 3KOHOMHKE HET, B PABHOBECHH 00EM CIIPOCa JIOJDKEH

OBITH paBeH 00bEMY, IPOU3BOAUMOMY (PUPMaMH.

A-7) WL+ +7.) 1

3anuiieM yCJIOBUS YpPaBHOBEIIEHHOCTHM PBIHKOB ¢ U (: =— "
3-21 2w
1-7)(WL + 7 + 1
( T)( dde ﬂc) = 1 CrnenoBaTenbHO, B pABHOBECUH BBIIIOJIHEHO ——— = i , OTKy1a p2 =1,a
(3-27)p 2w 2wp 2w

3Haunt P=1.

Bocnonb3yemcss 1100bIM 13 3alMCaHHBIX YCJIOBHMH, YTOOBI HAWTH CTaBKy 3apabOOTHOW IJIaThI:

= 1 1
1-7)| wL+—+—
( T)( 4w 4wj 1 Np=

=—, 0TKyaa W= —
3-27 2w /2(1_T)|_

[ToncraBuMm HaliieHHBIE 1IeHBI B GyHKIMH TTpeatokernss C u G, 9ToObl HAalTH paBHOBECHBIC 3HAYCHUS

~ ~ 1/(1—2')[

COOTBETCTBYIOIIMX NepeMeHHbIx: C=C=G=§ =
J2(2-7)

¢bupM Ha TpyH, HaliJleM paBHOBECHBI 00BEM 3aTpaynMBaeMoro (pupMaMu BpEeMEHU Ha MPOU3BOACTBO:

~ ~ 1-7)L
L, =L = % [Tockonbky B 9KOHOMHUKE PHIHKH JOJDKHBI OBITH COAAHCHPOBAHBI, B TOM YHCIIE
-7

PBIHOK BpeMEHH (Tpy/a), TO MOXKEM BOCIIOIB30BaThCS yCIOBHEM ypaBHoBemmeHHocTH | + L + L

L . ~
. i sxe MOXHO HalTh BenuuuHy | , Mo/ICTaBuB 1EHBI B (YHKIIHIO CIPOCA.

. [loncTaBuB 11eHBI B QYHKIUH CIIpOca

L,

yto0Obl Havitu | : | =

2—7

_ _ 2 1
Boipasum nanorossie coopbl: GR=S =r(W(L 1)+ 75 +7.) = r(W(L =) +5—W+— =

4w
| V2—r_@-oC Ja-or)_ yJeu-oC
2a-oL 2-7  P2@-0) N/




GR

0,48JL

0,72 1 7

c) Pemenune 3amau ¢upm He m3MeHHTCS. [lOCKONBKY NOTpeOUTENbh Temeph HE BBHIOMpPAET 00BEM

HOTpe6J'IeHI/I$I g, 3aJgada HOTpe6I/ITeJIH MOXET OBITE 3aliMcaHa B cJIeayronem BHUAC:
Icg — max

l,c>0
. Tormna o6bem crpoca Ha oTabIX (1) U moTpedburensckoe 6maro (C

@-7)wl+c < (@-7)(WL + 775 + 7.

= p 1
- WL +—+—
) BBIUYHCIISICTCS CIIEAYIOIIUM obpa3om: | = (l_ T)(WL T+ ﬂc) = dw__ 4w "
2(1-7)w 2w

2

_ (1—r)(wli+p+1j
c=(1—z‘)(WL+7rG+7zC)= 4w 4w |

2 2

Haiinem cripoc Ha 65aro ¢ co CTOPOHBI FOCYAapcTBa. 3aTparhl Ha MOKYIKY Ojara ¢ JOJKHBI OBITH

paBHBI 0XxozaM rocyaapersa: pg = 7(W(L —1) + 7 + 7. ) . [ToacTaBuM crpoc TOTPeGUTENs HA OT/IBIX:
2

= p 1
= = wL +—+—
2w 2 2p
2
(1—7)[W[+p+1j
4w 4w 1
3amnuieM ycJIOBUS YPaBHOBEIIEHHOCTH PBHIHKOB Oyara C u Onara Q: > = w 51
w
2
wh+ Py o 0 1 p .
AW AW _ P g gy YCIIOBHHM ClIeNyeT, 4T0 —— =—, OTKyZa P = ‘/— . [loncraBum
2p 2w 1-r = 1-7

HaWJEHHYIO LIEHy P B OJHO M3 YyKa3aHHBIX YCIOBHH YypaBHOBEIIEHHOCTH, YTOOBI HAWTH CTaBKY
3
2{(@1-7)L

3apaboTHOM MIaThl: W =



Teneps MoxeM HaliTH paBHOBecHOE pacnpenaenenue. C =T

I=L-L-L=
Ew+ JC _ T
37 231-r) BB\i-7

L.

- 7L
) LG_?!

winN

GR=r(W(L-)+7.+7m;)=7

GR

d) B ciyuae BBeneHus Haiora (v npu GUKCUPOBAHHOM CTaBKe 3apaOOTHOM IJIaThl) IICHA BPEMEHHU Ha
OTIBIX (OCYT) CHIDKaeTcs (T.. OTKA3aBIIMCh OT PabOTHI MOTPEOUTENh TEpSET MEHBIIE JICHET).
CHmxeHme 1IeHbl Ha 0J1aro 03Ha4aeT, 4To B CHITy JAeHCTBUS d(dekTa 3aMelieHus crpoc Ha 3To OJaro
Bo3pacTtaer. Takum o0Opa3oMm, 3PQeKT 3aMelIeHHs] «3acTaBisieT» YBEJIHMYMBAaTh BpeMs Ha OTHABIX, a
3HAYUT CHIDKATh BpeMsi Ha paboTy, W B ciydae, KOTrJa COOpaHHBIE HAJIOTH BO3BPAIIAIOTCS B BHIIE
nayniagsHOU CyOCHINH, U B CITy4ae, Korja CoOOpaHHbIe HAJIOTH TPATATCS Ha TOKYNKY Oiara. [TockoibKy
MpeanouTeHus: norpedburens mnpenctaBuMbl ¢(yHKiued nosnesnoctu Ko66a-/lyrmaca, To Bce Onara
SIBIISTIOTCST HOPMAJTBHBIMU. Tak Kak JIOXOJl IMOCIe yIulaThl Hajora (Tpu (UKCHPOBAHHBIX BEJTMYMHAX
npuObUIN) CHIXKAETCS, CIPOC Ha JOCYT CHMXaeTcs Kak cieactBue 3¢ddexrta O6orarctBa U Mo3ToMy
BO3MOJKHBI CHUTyalliu (Kak IPH JaHHBIX MPEINOYTCHUSAX IMOTpeduTens), koraa 3¢pdekT maoxoxaa
JOCTAaTOYHO CHIIBHO MoauduIupyer aerictBue d(hdekra 3aMeHbI U IPEUIOKEHUE TPYAa HE YOBIBACT JI0
HyJs1. Bo3Bpaiaemple e moTpeOUTeN o B BUIE MAYIIAIbHONW CYOCHIMH COOpaHHBIE HATIOTH OCITA0JISIOT
(bakTHUeCKH STUMHUHHPYIOT) nelicTBue d(ddekra 3aMemmeHus, Tak 4To (HAKTUYSCKH JTOMHHHPYET
3¢ deKT 6orarcTBa U ¢ POCTOM CTaBKH HAJIOTa MPEIOKEHHE TPY/Ia CHIDKACTCS (110 HyJIs ). 3aMEHUM, UTO
aHaJIM3 TIPOBEJICH B TPEATOJIOKEHUH, YTO CTaBKa 3apa0O0THOM TUIaThl U MPUObUTM (uKcupoBaHbl. Ho
XOTsS OHHU 3aBHCAT OT CTaBKM HAJOra, Ka4eCTBEHHO pe3ylbTaT aHaiM3a, KakK TOKa3bIBa€T BUJ
COOTBETCTBYIOIUX 3aBUCUMOCTEH, HE MEHSETCS.

Kpumepuii

(2) Ucnonp3oBan ¢akT (WK BBIBEICH B XOJ€ PELICHHS), YTO HA Kaxaoe Omaro Tparurcs 1/3 moxona
(maxxe ecu 10X0.1 HEBEpHBIN) 3 Oaya

Bepnoe pemienune 5 6anios
(b) Pemrenue 3amau ¢pupm 3 Gamna
VYcnoBus ypaBHOBEIIEHHOCTH PHIHKOB 3 6asia

KomnonenTs paBHOBecus 2 6ania



Kpugas Jlapdepa 2 6amia

() dynkIwu cpoca morpedurens 2 dasa

VY cIiloBHS ypaBHOBEIICHHOCTH PHIHKOB 3 Oaia
Kommonents! paBHoBecus 2 6ania

Kpusas Jlapdepa 1 6amn

(d) CpaBuenue kpuBbix B myHkTax (b) u (¢) 2 6amia

BapvnatmeHas Yactb
N2 6

Theoretically, upward and downward shifts in the monetary policy rate exert symmetrical pressure on
economic activity. However, some papers show that monetary policy tends to be asymmetrical: monetary
tightening leads to a significant contraction of the economy, while monetary easing does not provide
significant stimulus to it. Among potential explanations of this phenomenon researchers mention
asymmetrical influence of monetary policy on consumption expenditures and stickiness of prices and wages.

a) (5 points) Explain intuitively, how liquidity constraints (credit constraints) can lead to an asymmetrical
pressure of monetary policy on consumption expenditures. Is there any possibility of credit rationing in this
case? How does it affect the effectiveness of monetary policy in case of tightening and in case of easing?
Explain.

b) (3 points) Explain intuitively, how downward price and nominal wage rigidity (prices and nominal wages

stick around ceiling, not floor) can lead to an asymmetrical influence of monetary policy on economic activity.

c) (2 points) Which measures can be taken by the government to compensate for low effectiveness of an
expansionary monetary policy?

Theoretically, upward and downward shifts in the monetary policy rate exert symmetrical pressure on
economic activity. However, some papers show that monetary policy tends to be asymmetrical:
monetary tightening leads to a significant contraction of the economy, while monetary easing does not
provide significant stimulus to it. Among potential explanations of this phenomenon researchers mention
asymmetrical influence of monetary policy on consumption expenditures and stickiness of prices and
wages.

a) (5 points) Explain intuitively, how liquidity constraints (credit constraints) can lead to an
asymmetrical pressure of monetary policy on consumption expenditures. Is there any possibility of credit
rationing in this case? How does it affect the effectiveness of monetary policy in case of tightening and
in case of easing? Explain.

3 points for the ‘liquidity constraints in consumption’ explanation: negative monetary stimulus increases
interest rate in the economy and so lowers asset prices. So that value of collateral decreases, while cost
of credit increases. It means that, some of the consumers are excluded from the credit market. They are
unable to smooth consumption during bad times using financial markets. So that economy contracts
significantly. That is the way, effect contracting of monetary policy is amplified.

2 points for the ‘credit rationing’ explanation: credit rationing can occur, as the higher the interest rate,
the higher is the default probability. So that, banks will ration credit: volume of credit in the economy
will fall (it will be affordable to only small part of potential lenders). Fall in the volume of credit in the
economy will negatively affect the aggregate output.



b) (3 points) Explain intuitively, how downward price and nominal wage rigidity (prices and nominal
wages stick around ceiling, not floor) can lead to an asymmetrical influence of monetary policy on
economic activity.

Downward price and nominal wage rigidity means that prices and wages move down more slowly than
move up. Moreover, there is a bottom line, which is not crossed by prices and nominal wages. So that
negative monetary stimulus if occurs affects not only equilibrium nominal wages and prices, but
equilibrium employment and output too. It means, that labor market clears not only by change in nominal
wages, but by the change in employment too (2 points). Whereas, positive monetary stimulus will lead
to the change in the nominal indicators, without change in the equilibrium employment and output (1
point).

¢) (2 points) Which measures can be taken by the government to compensate for low effectiveness of an
expansionary monetary policy?

1) fiscal stimulus; 2) monetary policy accounting for lags and asymmetry: quantitively positive and
negative stimulus have to be different (to achieve the same change in the output) (2 points).

Ne 7

After the end of COVID-19 pandemic many countries faced the need to cut their government spending.
However, too rapid government spending contraction can lead to negative consequences for the economy as
a whole, and for government debt sustainability in particular.

a) (5 points) Explain intuitively, how fiscal contraction affects the economy with flexible prices and rigid
nominal wages. Use aggregate demand — aggregate supply model. lllustrate your answer with the AD-AS
diagram.

b) (5 points) Explain intuitively, what constitutes the risk of rapid government spending contraction in relation
to debt-to-GDP sustainability. Does population ageing worsen the problem? Explain.

c) (5 points) Is there any scope for an expansionary monetary policy to resolve the problem of debt-to-GDP
sustainability in the economy with flexible prices and rigid nominal wages? Use aggregate demand —
aggregate supply model. lllustrate your answer with the AD-AS diagram.

a) (5 points) Explain intuitively, how fiscal contraction affects the economy with flexible prices and
rigid nominal wages. Use aggregate demand — aggregate supply model. Illustrate your answer with the
AD-AS diagram.

2 points for the correct graph: (Q, P) coordinates, AS curve with positive slope, AD curve with negative
slope. Only ONE downward shift of the AD curve. AS curve does not shift.

3 points for the correct intuition: fiscal contraction leads to the decrease in government budget deficit
(I G, T T), so public and private expenditures fall, so as aggregate expenditures. This leads to the fall in
the aggregate output (Price level in unchanged). As prices are flexible, deficit in the goods market will
lead to the fall in the price level in the economy (I P).

b) (5 points) Explain intuitively, what constitutes the risk of rapid government spending contraction in
relation to debt-to-GDP sustainability. Does population ageing worsen the problem? Explain.

One the one hand, cut in the government spending means transition from deficit to surplus, so that fiscal
policy can be viewed as sustainable. Moreover, decrease in the aggregate expenditures lead to the fall in
the equilibrium interest rate in the short run. Government debt service costs decrease — 2 points.



On the other hand, decrease in the aggregate output affects negatively the ability of the government to
collect taxes and repay the existing debt. If the rate of economic growth is lower than the real interest
rate, debt-to-GDP ratio will growth exponentially. If the rate economic growth is higher than the real
interest rate, debt-to-GDP ratio will stabilize — 2 points.

The population ageing can negatively affect the sustainability of the government debt, as the older is
population, the smaller is the rate of economic growth — 1 point.

¢) (5 points) Is there any scope for an expansionary monetary policy to resolve the problem of debt-to-
GDP sustainability in the economy with flexible prices and rigid nominal wages? Use aggregate demand
— aggregate supply model. Illustrate your answer with the AD-AS diagram.

1 point for the correct intuition behind the upward AD shift.

2 points for the correct graph: (Q, P) coordinates, AS curve with positive slope, AD curve with negative
slope. Only ONE upward shift of the AD curve. AS curve does not shift.

2 points for the explanation about debt sustainability effect: expansionary monetary policy affects the
sustainability of the debt-to-GDP ratio in the following ways: first, decrease in the equilibrium interest
rate lowers debt service cost; second, increase in the aggregate output improves (r vs. g) relation; third,
increase in the price level can inflate the debt outstanding away.

NO 8

There is a tariff in Russia on parcels received from abroad. Using a microeconomic
approach answer the question: how does the customs duty rate affect willingness to
evade taxes?

For this purpose, consider a risk-averse buyer whose preferences are represented by
an expected utility function. The buyer, whose wealth is w>0, has purchased goods in
a foreign online store for the monetary amount of d>0. In accordance with the current
legislation, they must declare the purchase and pay customs duty at the rate t for
each monetary unit of the purchase, 0<t< 1. The buyer may want to decrease his duty
payments and therefore indicate an undervalued purchase price in the customs
declaration (or not submit a customs declaration at all). However, in case the
violation is detected, they will not only have to pay the customs duty in full, but also be
fined at the rate s for each undeclared monetary unit of the purchase, 0<s«<I,

and O<t+s<I.

Assume that the buyer has a sufficient income to comply with the legal requirements,
i.e. w>d(1+t+s). Let the probability of the customs declaration being checked is equal
ton, m € (0, 1), and if the check is performed, then the actual amount of the purchase is
guaranteed to be revealed. Assume that the buyer understates the purchase price,
but not completely. How will the unpaid amount of money (the amount of underpaid
duty) change with a small increase in the customs duty rate t ?



Pewienue

O6o3HauMM X HE3aJCKIAPUPOBAHHYIO CTOMMOCTh TOKYNKHA. TakuMm o00pa3oM, B TaMOXXEHHOM
nexnapanuu ykasbiBaerca cymma d —x, 0<X<d. Ecmu Gymer mposeneHa mpoBepka IMOKYNKH (3TO

COCTOSIHHE€ MHpa HACTyMaeT C BEPOATHOCTHIO 1), TO OOrarCTBO HWHIWBHIA COCTaBHUT
w—d —t(d —x) —tx—sx =w—d (L+t) —sx . Eciu sxe nokymnka e OyJeT npoBepeHa (BepOsATHOCTh 3TOTO

cobertusi 1-m), To wHamBung Oymer umerh OGorarctBo W—d —t(d —x)=w-d(l+t)+tx. Takum
o0pa3oM, 3aJjaya UHIUBHJIA BEIOPATh TaKyl0 BEJIMYHHY X, YTOOBI JOCTHYh MAaKCHMAJIBHO BO3MOYKHOTO
yposast oxunnaemoii monesuoctn: U (X) = zu(wW—d(1+1t) —sx)+ (- 7) (w—d(L+1) +1tx) —> max.

0<x<d

[TockonbKy B yCIIOBUU CKa3aHO, YTO MHJMBUJ 3aHUKAET CTOMMOCTh MOKYIIKH, HO HE MOJIHOCTHIO, TO
3HAYCHUE HCKOMOW TMEPEMEHHOM yIOBJICTBOPSET cClieAylolieMy cooTHommeHuio: 0O<X<d.
CrnenoBarenbHO, BeJIMYMHA X YAOBIETBOPSET YCIOBUIO IEPBOrO TOpSAKAa KaK pPaBEHCTBY:

zu' (W—d(@+t)—sX)(-s) +t@d-z)u’(W—d (1 +1t) +tX)=0.

B 3aganum tpeOyeTcs ykas3arh, Kak OyIeT MEHSTHCS ONTHMAJbHAs BEJIMYMHA HE3aICKIapUPOBAHHON
MOKYIIKA TPH MaJIOM YBEIMYCHHWH CTaBKH Hajora t, T.e. ompemenuth 3HaK mpousBomnoit X'(t).

Bzaumocssss Mexay X u t HEABHBEIM 00pa3oM ONMUCHLIBAETCS YCIOBHEM IIEPBOIO MOPSIIKA.

Pacemotpum (ynkmmio @(t, X) = zu'(W—d (1+t) —sX) (=s) +t(1—7)u’(w—d (1+1t) +tX). Tlo ycmosuro
nepBoro mopsagka @(t, X) =0, Torma mo mnpaBwiry audGdepeHIUpOoBaHUS HESIBHOW (YHKINU

X()=-¢;/ ;.

Haiinem npoussogyio ¢f: ¢ =s’zu"(w—d(@+t)—sK)+t*(1-z)u"(w—d(@+t)+tX). Iockombky
WHIUBU HECKIOHEH K pucky, To U"(-) <0. Jlms toro, uro6sr mpousBoanas X'(t) Obuta ompenerncHa,
Oynem cuutath, uto U"()<0. Torma ¢} <0. 3amerum, uto BbIMOJHEHHE ¢, <0 O3Hayaer, 4YTO

(I)YHKI_II/IH 0XKHAAEMOH IOJIE3HOCTU CTPpOro BOrHyTa, 4 3HAYUT BBINIOJIHCHO YCJIOBHUC BTOPOI'O IMOPSAAKa
3aJlayd MaKCUMM3AlUK 0KUIAEMOM IIOJIEC3HOCTH.

HaiizieM o

@'(t) = dszu” (W—d (1+1) = %)+ (L— 1)U (W—d (L+1) +1%) + (R—d )t (L— 2)u" (W—d (1+1) + 1K) =
= (ds7 + (X—d)t(d—7))u" (W—d (L+1) %) + (1— 7)u’ (W—d (1+1) + 1K) =

= (d(s7—t(1- 7))+ (- 7) )u" (W—d (L1+1) = s%) + (L 7)u' (W—d (L +1) +1X)

[TOCKONBKY C POCTOM JEHEKHBIX CYMM DIEMEHTapHas (QYHKIMS IOIE3HOCTH BO3PACTaeT, TO
-z’ (w—d(@+t)+tX)>0.

[TombiTaeMcst OMpPEIETUTh 3HAK TIEPBOTO CIIAraeMOr0 B TMOIY4YeHHOM BoipakeHun st ¢, (X). Kak yxe
ObLIO OTMEUYECHO, MOCKOJIBKY HWHIMBHI HECKIOHeH K pucky, To U"()<0. Tlo ycroBuio 3amauu

MOKyNaTelb ACKIApUPYET HE BCKO CTOMMOCTD, & 3HAYUT MapaMeTpbl MOJAEIH JTOJKHBI YIOBIETBOPSThH
ycnosuio t(1—7) > zs.® Ommako 5Ta MHGOPMANHSA HE ITIO3BOIAET OMPENETHTh 3HAK MHOXKHTEIS

3 IloxazarenbcTBo 9TOTO (paKTa cM., Hanpumep, Jlepuna E.A., Tlokarosuu E.B. MUKpOSKOHOMUKA: YUEOHUK U TTPAKTUKYM
Juig By30B. M.: FOpaiit, 2019, 2023 1.



((sm—t(l— 7))+ Xt(1— 7)) mOCKONBKY [Ba ClaraeMblX HMEIOT pasHble 3HaKH. TakiM 06pa3oM, MOKEM

caciaaTrh BBIBOA, YTO, OCHOBBIBAsACH Ha SaI[aHHOP'I I/IH(I)OpMaI_[I/II/I, HEBO3MOXHO CACIaTh BBIBOJ O TOM, KaK
HU3MCHUTCA yTanuBacMasl CyMma ¢ pOCTOM CTaBKU HaJIOTra t.

Kpumepui

borarcTtBo uHaMBHAA B cjIydae, €CJIivd IIpOBCpKa ObLIa IpOBCACHA U B CJIy4dac, CCJIM IIPOBCPKa HC ObLIa
IIpOBCACHA 2 Gamta (GCJ'II/I HC YYUTBIBACTCA CTOMMOCTD ITIOKYIIKH, OLICHKA HC CHI/I)KaeTC}I).

OsxunaeMasi HoJIE3HOCTh MHMBUA 2 Oasia.
VYcioBue nepBoro nopsaka Ajs 3a1a4y nokymnarens 2 oasia.
HuddepenurpoBanue ycroBus epBoOro nopsaka 3 o6amia.

BriBog 1 6ai.

Ne 9

Consider a market for a homogeneous good in the home country. There are N domestic
firms and one foreign firm in the market. The foreign firm sells all its product in the market.
The inverse demand function is linear and decreasing. All firms (domestic and foreign)
have constant equal unit costs. The firms are involved in Cournot competition. The foreign
firm’s imports to the home country are subject to a specific tariff rate of t currency units per
unit. Suppose that each firm produces a non-zero output. Before Cournot competition
starts K domestic firms involve in a lobbying activity regarding the tariff rate t, where 0 < K
< N. The firms simultaneously and independently choose their lobbying contributions. The
tariff rate tis taken to be square root of their total contributions. How does the tariff
rate t change as K increases?

Pewienue

B 3apmaue omucana urpa, cocrosimas U3 AByX sranoB. CHauajga OT€4eCTBEHHbIE (PUPMBI BHIOMPAIOT
0o0BEM cpeACTB Ha JIOOOMpOBaHUE, a 3aTeM Bce (PUPMbI KOHKYPHPYIOT, OAHOBPEMEHHO M HE3aBUCHUMO
BbIOMpas BbIMycku. HaunéMm c mocnegHero atama, koraa GupMbl KOHKYypupyroT 1no KypHo, 9ToObI
MOHSTH KaKkoit BBIMI'PBIII OT HAJIOTa MMOJIydaT OTCUCCTBCHHBIC (1)I/IpMI)I.

ITo ycnouio oOparHas (GyHKIUS CIpoca JIMHEHHa M yObiBaeT. Torga oOpaTtHyro (DYHKIHIO CIIpoca
MOYKHO 3aIiCaTh CJIEIYIOIMM 00pa3oM (IS TOJIOKHUTENBHBIX 00beMOB mpou3BocTBa): P(Yy) =a—by

, TH€ Y - COBOKYIHBIH 00bEM MpPOIYKIHU HA PbIHKE (B TOM YHUCIE W BBIMYIICHHBIH HMHOCTPAHHOM

dupmoit), a>0, b >0 - napamerpsL

Banmimem 3amady oredectBeHHoM ¢upmer 1, i=1LN: 7z, =(a—-by)y, —cy, > Max, rae Y; - BBITyCK
¥i=

bupw™mBl i, ¢ - npeaenbuble U cpeaHue u3aepKkku, ¢ >0,

o ycnoBuio 3a1a4u Bce (pUpMBI BBITYCKAIOT MOJOKUTEIbHBIN 00beM. Y CII0BHE IEPBOTO MOPSIKA A
BHYTPEHHEro  pemieHust  (Korja  BBIMYCK  (UPMBI  MOJOXKHUTEIbHBIM)  HUMeeT  BUI:



N+1

7Z'i, =a-— bz yj - 2by| —C= O 3aMeTI/IM, 4TO IJISA BBIMTOJIHCHUA 3TOTO YCIIOBUSA Tpe6yeTcsI BBITIOJTHCHUEC
j=t
J#i

COOTHOLICHUA MMapaMETPOB a>c> O . 910 YCIIOBUEC MOXKET OBITH npeo6pa3013aHo K CJICAYIOLIEMY BUAY:

7z =a-by—by,—c=0, i=1N.

AHaJ'IOl"I/I‘lHO, MOJXHO 3alucaTb YCJIOBHUC IICPBOIo IIopsAAaKa 3agadd MaKCHMH3allnU HpI/I6BIJ'II/I
HHOCTpaHHOﬁ (I)I/IpMLI. OHO ITOJTHOCTHIO AHAIOTHYHO YCIIOBUSAM IICPBOT'0 MMOpAAKA 3a1a4 OTCYCCTBECHHBIX
(I)I/IpM 3a UCKJIIKOUCHUCM TOT'O, UYTO MPCACIIbHBIC U3ACPKKU YBCIIMYCHBI HA BCIWMYHNHY CTABKHU HAJIOra:

., =a—-by—by,,,—(c+t)=0. TIIpocymmupyem Bce N+1 ycmoBus mnepBoro mopsxa:
(N+Da—-(N+Dby—by—(N+D)c—t=0. N3 mOIy4deHHOrO BBIPAKEHUS MOXKEM BBIPA3UTH
(N+Da—(N+1c-t

(N+2)b '

COBOKYIIHBIM 00bEM MPOAYKLHUU: Y =

[ToncTaBuB COBOKYINHBIM 00bEM Ha PHIHKE B 00paTHYIO (YHKIMIO CIIPOCA, HaiJleM IIeHy Ha PbIHKE:
_a+(N+Dc+t

(N+2)
. a—-c+t
[ToxcTaBuUB B yCIOBHUS IEPBOTO MOPS/AKA, HalJEM BBIMIYCK OTEUYECTBEHHBIX (GUPM: Y, = m,
+
. a-c—(N+1t
I =1, N, u Bbllyck HHOCTpAaHHOU QUPMBL: Y, = :
y y (a—c+t)°
Takum 06pa3om, MpUOBLTE KaXKA0H 0TEYeCTBEHHON (PUPM COCTABISIET 7T; = W , 1=1LN
+

Paccmotpum Tereps mepBbiii otam, Ha Kotopom K w3 N ¢upm Moryr yuactBoBats B J1066HCTCKON
JESTENIbHOCTH JIJIs1 YCTAHOBJIEHMSI BEIMUMHBI cTaBKU Hanora t. O6o3HaunM B3HOC Kax10i (GUPMBI X; .

[To ycnoBuio craBka Hajora paBHa KBaJIpaTHOMY KOPHIO U3 CyMMbI B3HOCOB: t =

Toraa ¢Gupmbl OTHOBPEMEHHO M HE3aBHCHMO PELIAIOT 3aJaud, CUMUTasi BBIOOp APYTrUX JTOOOMPYIOLINX

" 2
a—-c+ ij
=1
— X, — max.

(N+2)’b 450

dupm, sananuev: 17, =

VcaoBue IIECPBOro MnmopssaKa 3TOH 3a/la4u, C Y4€TOM TOI0, 4YTO pCIICHUC MOKECT OBITE I'pPaHUYHBIM:

-1<0, =0,ecmm x, >0, i=1LK.

Bo3MorkHa 1 cutyanus, Korjia Bce GUpMbl BBIOEPYT HyJIEBbIE pacXosl Ha 1o0OoupoBanue? s oTBeTa
Ha 3TOT BONPOC MPOAHAIU3UPYEM, OyAeT JH BBIOOP HYJIEBBIX pacX0a0B (PUPMOIl JIydlIIMM OTBETOM Ha
Hysessie B3HOCH octanbHbix (K —1) ¢upm. Ecnu ¢upma Toxe pemmt BIOpaTh HyJICBbIe PACXOIbl Ha



(a-c)’
(N +2)°b
paBHBIN g, TO npuObLIb bupmbl B urpe COCTaBHT
o (a—c+e)? e (a—c)? N 2(@—c)e +& .

' (N +2)°b (N+2)°b (N +2)°b

1060upoBanue, To €€ NpUObUIL B UTPE COCTaBUT T, = . Ecim xe ¢upma BeIOEpeT B3HOC,

YroObl y ¢upmbl OBIT CTHUMYJ BBIOpATh

2(a—c)++/e
Nz Vel

Ecmu (N +2)’b <1, To yKa3aHHOE COOTHOIIEHHE BHIIONHEHO MPU TH060M TION0KHTEILHOM 3HAYCHUH

MOJ0KUTEIbHBIN B3HOC, paBHI)II\/'I & , DIOJI’KHO OBITH BEIIIOJHEHO COOTHOIICHUE

&. Ecmu (N+2)°b>1, To ¢upma BeIMTpaeT, BHIOpaB B OTBET HA HyJIEBBIE B3HOCHI OCTAIbHBIX
2(a—c)
(N+2)°b-1
HyJIEBOM B3HOC Ha JI0OOMpOBaHWE HE OyIET JIyYIIUM OTBETOM Ha HYJEBbIE B3HOCHI OCTaIbHBIX

MOTEHLUAIBHBIX J1000uCTOB. [To3TOMYy, eciu CylecTByeT paBHOBECHE, TO B PABHOBECUU PACXOJIbI Ha
1000upoBaHue 10 KpaiHel Mepe OgHON U3 (PUPM MOTOKHUTEIbHBI.

MOTCHIIUATBHBIX JJOOOMCTOB 3HAYEHUE &, YIOBIIETBOPSIOIICE Je < . B mobom ciyuae,

Ecnu omHa u3 upm BRIOMpAET MOJIOKHUTEIBHBIN B3HOC Ha JIOOOMPOBaHKE, YCIOBUE IEPBOTO MOPSIKA
UIs  Takod  GupMBI  JOKHO ~ OBITH  BBHIMOJHEHO KAk  PaBEHCTBO, OTKyAa  Halaém

_a-c
T (N+2)%h-1"

OTtMmetuM /Ba MOMEHTa. Bo-TiepBbIX, MOCKOJIBKY BCe (UPMBI OJAMHAKOBBI, TO BBIMOJIHEHUE OJHOTO
YCIIOBUS IEPBOTO MOPSAIKA KaK pAaBEHCTBA 03HAYAET, UTO U OCTAJIbHBIE YCIOBHS IEPBOTO MOPSAAKA Oy Iy T
BBITIOJTHEHBI KaK paBeHCTBA. Torja Jito0oe pachpelieleHHe B3HOCOB X, MO3BOJISIONIEE IMOTYYHUTH

yKa3aHHYI0 BEJIMYMHY HAajora, SBJSETCS PaBHOBECHBIM. BO-BTOpBIX, 3aMETHM, YTO DPaBHOBECHS B
MOJIEIIN CYIIECTBYIOT TONBKO MPH CIIEAYIOMEM cooTHomenuu napamerpos: (N +2)°b-1>0.

ITockonbKy OT Kosm4ecTBa pUpM, KOTOPBIE MOTYT Y4acTBOBATh B JIOOOMPOBaHUH, BEIMYMHA HAJIOTa HE
3aBUCHT, TO POCT 4nciia Takux ¢pupm, K, HUKaKk He OTPa3UTCs HA BEJIMYMHE HAIOTOBBIX COOPOB.

Kpumepui
3amaya GupMbI pu KOHKYpeHIuH o KypHo — 1 6a, ecnu naapHEeHInero mpoaBuKeHHS HET.

VYcnoBue nepBoro nopsjka 3agaduu GpupmMsl B Mmoaenu KypHo nin GyHKIus peakunu - 2 0asia (eciau HeT
3aJaud, HO Cpa3y 3alMCaHO yCJIOBHE MEPBOTo MOpsIKa WK (QYyHKIMS peakiuu, To A00aBisieM TOT 1
0aJu1, KOTOpbIe CTABUIIUCH 32 3a/a4y).

CoBOKYIHBIH BBITYCK, €CIIM HHIUBUAYaIbHBIN BBITYCK (pupM Hiercs yepes Hero 1 6am.

Boinyck xaxnoit gupmel B Moaenu Kypuo 2 6amna (nobasnsercs 1 6amin «3a COBOKYMHBIN BBITYCK»,
€CJIN BBIYCK KaXXJ10 prpMbl HaliJIeH HHAYe)

[Tpu6bLIb OTEuecTBeHHOM (PUpMbI B Moienu KypHo B 3aBUCUMOCTH OT BEJIMYMHBI Hajiora 3 Oaia.
3a;aya OTeYeCTBEHHON (UPMEBI Ha dTare T1000upoBanus 2 Gaa.
Haiinen paBHOBecHast cyMMa B3HOCOB Ha J1000upoBaHue/Hanor 3 Gana.

BrIBo/ 0 TOM, KaK BeTMYHMHA HAJIOTA U3MEHSIETCS C POCTOM KOJIH4YecTBa 1000ucToB 1 6am.



Financial Economics
Olympiad 2023
Solutions
Problem 1

There are two dates: 0, 1.
At time 1, there are 2 states of the world, high (k) and low ().

There are three assets in the market: a risk-free bond (asset 1) that pays one in every state
of the world, and two risky assets (asset 2 and asset 3) that have the same payoff in each
state of the world at time 1. Specifically, both assets pay d" in state h (with probability p)
and d' in state [, with probability 1 — p, where 0 < d' < d".

The investor has no pre-existing positions in the assets and no other endowment. To trade
the risky assets, the investor needs to satisfy a margin requirement. The requirement is that
the combined value of all long positions in risky assets plus the (possibly negative) value of
the riskless bond position must be at least equal to half the total value of all long position in
risky assets plus one and a half times the amount raised by short-selling risky assets.

The price of asset i is denoted p;. The position of the investor in asset i is denoted x;.

1. (2 points) Suppose that there is no margin requirement. What should be the relation
between the prices of asset 2 and 3?

Because they have the same payoffs, their prices must be equal, i.e., p, = ps.

2. (4 points) Suppose again that there is no margin requirement and that p; > 0,p, =1,
and p; = 1+ e, where e > 0. Suppose that x; = 0 and x, = 1. What is the range of
positions in asset 3 such that there exists an arbitrage of type 1?

Hint: an arbitrage of type 1 exists when there exists a portfolio yielding nonnegative
cash flow at time 1 with a strictly negative cost at time 0.

The cost at time 0 is x,p, + x3p3 = 1 + x3(1 + e), so the condition is x3 < — 1—18

At time 1, the cash-flow in state k = [, his x,d* + x3d* = d*(1 + x3), so the condition
isx3 = —1.

Thus, the range of positions for a Type-1 arbitrage to existis x; € |—1, — ﬁ)



3. (6 points) Let x;" and x;” denote respectively the long and short position in asset i
(thus, x; = x;ly,<o and xi = Xily;>0, where [ is the indicator function). Write the

constraint on positions x; induced by the margin requirement.

The constraint can be written as

3 1 3 3 3
zxi*pi +x1p1 = sz?pi _szi_pi-
i=2 i=2

i=2

Then using the fact that x;" + x;” = x;, the constraint becomes:

3 3
v,
zxipi = EZ(xi - X; )pi-
i=2

i=1

4. (8 points) Suppose now that the investor has a preexisting position y; > 0 in the risk-
free asset. As before,p; > 0,p, =1, and p3 = 1 + e, where e > 0. Assume that the
investor takes offsetting positions in assets 2 and asset 3 and that x, = 1. Derive a
condition on y, such that there is an arbitrage of type 1 and such that the investor can
exploit it (i.e., satisfy the margin requirement). Interpret this condition.

The investor sets x; = —x, = —1. Thus, using the previous condition, margins are
satisfied for this arbitrage if (x; +y;)p1 +p2 —p3 = 0.5(p, + p3) . Therefore,
(x; + y1)p, =1+ 1.5e.

The cost of the portfolio at time 0 is ),; x;p;, and is strictly negative if x;p; <e.
The payoff at time 1 is nonnegative if x; + y; = 0.

Under these three conditions, there exists an arbitrage of type 1. These conditions
cannot be satisfied together if y; = 0. For y; > 0, the conditions are

1+1.5e

Xty = >0, xip1<e x1+y, =0.

P1

The last condition is satisfied when the first one is. Thus, there is a lower bound for the
1+1.5e

e

— xq, With x; <
P1

preexisting position y; =

Intuitively, the investor needs to have enough risk-free asset as collateral to be able to
exploit the arbitrage. Otherwise, he does not satisfy the margin constraint.



Problem 2

Imagine a firm that has a zero-coupon debt with face value (promised repayment) F < 100
to be repaid next period. The firm has available cash of 30 and some assets in place. The
assets in place generate the cash flow of either 20 or 100 with equal probabilities next
period.

The CEO of the firm can either pay the available cash to the shareholders as a dividend or
invest it in the project. The latter option would add 50 to the firm’s next period cash flow,
with certainty. Regardless of the CEO’s choice, after the firm generates the next period cash
flow, it is liquidated with zero salvage value.

For all parts, assume that the CEO acts in the interest of the firm’s shareholders. The
shareholders have limited liability and there are no costs of bankruptcy. There is no
discounting and everybody is rational and risk-neutral. The capital market is perfectly
competitive, meaning that, for any offered security, investors are ready to pay the expected
cash flow it generates.

Note: When distributing the total cash flow, debtholders have priority over shareholders,
and senior debtholders have priority over junior debtholders. Shareholders’ limited liability
means that if the firm’s total cash flow is below the sum of the promised repayments to
creditors, the creditors seize the entire firm’s cash flow, but the shareholders do not pay
anything out of their own pockets.

1. (4 points) Assume that, in case of indifference, the CEO implements the project. Show
that the CEO will implement the project if and only if F < 60.

The value for the shareholders is:
- from paying the dividend: 30 + %(100 —F)+ %max{ZO — F,0}

- from investment: %(150 —F)+ %max{70 — F,0}

The second option is (weakly) better iff F < 60.

2. (6 points) Suppose now the firm does not have available cash. Hence, if the CEO decides
to implement the project, he needs to raise the necessary 30 in the capital market.
Suppose he can do it only by issuing debt which is junior (i.e., having lower priority)
to the existing one. Assume that, once the funds are raised, the CEO is obliged to invest
them. Suppose F = 70. Will the CEO implement the project?



The direct solution is as follows:

If the project is implemented, the total cash flow is either 70 or 150. Hence, the existing
creditors always get back 70, since they are senior. Hence, there remain 0 and 80 for
potential repayments to new creditors in the low and high state respectively. Since the
capital market is perfectly competitive, the face value of the new debt has to be such
that the expected repayment equals the raised funds:

1
5 Frew =30 = Freyy = 60.

Hence, after the repayment of all debts, there remain 0 and 20 in the low and high
states. Thus, the shareholder’s value E = % -20 = 10.

Instead, if the CEO does not do the project, the shareholders receive 0 in the low state
and 100 - 70 = 30 in the high state. That s, £ = ~-30 = 15,

Thus, the CEO will not implement the project.

There is also an alternative indirect solution:

The current total value of the firm is %-20 +%.100 = 60 if the project is not
implemented, and 60 + project’s NPV = 60 + 20 = 80 if the project is implemented.

The current debt value is % <20 + % -70 = 45 and 70, respectively. Hence, the current

equity value is 60 — 45 = 15 and 80 — 70 = 10, respectively. Thus, the CEO will not
implement the project.

. (5 points) Suppose all assumptions of question 2 hold, except that the CEO is now
allowed to issue debt which is senior (i.e., having higher priority) to the existing one.
Will the CEO implement the project?

If the new debt is senior, F,,,, = 30, as the new creditors always get their repayment
in full.

Hence, if the project is implemented, the shareholders receive 150 — 30 — 70 = 50 in
the high state and 0 in the low state = FE = % -50 = 25.

25 > 15 from (b) = the CEO will do the project.



4. (5 points) Return to the initial setting (i.e., the firm has cash of 30 and does not need to
raise funds in the market) and assume F = 70. Show that the debtholders can benefit
by unconditionally reducing F today. An example is enough.

The creditors can benefit from the debt forgiveness only if it changes the CEO’s
behavior. Hence, it must be that the new face value F’' < 60.

Take, for example, F' = 60. The CEO will do the project, and the creditors will always
receive 60. In contrast, under F = 70, the CEO pays the dividend, and the creditors

receive % -70 + % -20 = 45 < 60. Hence, reducing the face value to 60 benefits the

creditors.

Problem 3

A company’s share is trading at $100. The stock price follows a binomial process. It can move
up by the factor of 1.25 or down by the factor of 0.8. European call options with a strike price
of $90 expire in one year. Continuously compounded risk-free interest rate is 5%.

1. (5 points) What is the option price?

{Cu = AuS — pe's, - {35 = 125 — ue®%,

Cq = AdS — pe’s; 0 =80 — e,
Solving this system yields:
Cu — Cq —r
Azus_dsz0.778 and u =e "f[AuS — c,] = 59.188.

Therefore, c = AS — u = 18.59.

Using hedging probabilities as an alternative solution:

e’f —d e%%5—-0.8
u—d 1.25-0.8

T = ~ 0.55838;
c,m+cg(1—m) 35-0.55838+0-(1—0.55838)
c = ~ P~

5 505 18.59.




2. (5 points) How to arbitrate if you can get a quote from the market which is $0.5 lower
than calculated in question 1? Describe all transactions.

[f the market price is equal to 18.09, then:

e Buy the call option (-18.09);
e Sell the replicative portfolio (+18.59):

o Borrow 0.778 stocks from a broker;

o Invest $59.188 in the risk-free asset.



