Kputepumn oLeHMBaHNA 1 PELLEHUS 3aaHuii 3aKNoUMTEIbHOTO aTana

HanpaBneHue «DJKOHOMUKa»

WHBapuaHTHas YacTb

Bonpoc]

PeweHue n kputepum oueHUBaHUA 3agaHus Nel

(a) YBennueHmne oTe4ecTBEHHOMN CTaBKM MPOLIEHTa OTHOCUTENbHO MHOCTPAHHON O3HavYaeT yBennyeHmne
[OXOJHOCTN OTEYECTBEHHbIX (PUHAHCOBBIX aKTUBOB OTHOCUTE/LHO MHOCTPAHHbIX, YTO BEAET K YBEIMYEHNIO
nopTdesbHbIX MHBECTULIMIA B (DUHAHCOBbIE aKTUBbI CTPaHbl U K YBESIMYEHUIO CabAo0 CHETa ABUXKEHNS
kanuTana, noatomy k > 0 (2 6anna)

C POCTOM CTereHU MOBUILHOCTY KanuTasa YMEHbLIAoTCA TPaHCAKLIMOHHbBIE N3EP>KKN BJOXKEHUI B
OTeYeCTBEHHbIE aKTWBbI 415 MHOCTPAHHbIX SKOHOMUYECKMNX areHTOB U BAIOXKEHMWI B MHOCTPaHHbIE aKTUBbI
[J151 OTe4eCTBEHHbIX SKOHOMUYECKUX areHTOB, MO3TOMY PacTET YyBCTBUTELHOCTb CHETa ABUKEHNS
KanuTana K pasHuLLe NPOLLEeHTHbIX CTaBOK, COOTBETCTBEHHO k pacTéT (2 6anna).

(b) IS:Y =C + 1+ G + Xn. Nocne NoACTaHOBKM BCeX 3aflaHHbIX B YC/I0BUYK (hyHKLMA 1 Nnpeobpa3oBaHUi
nosy4yaem cjiepytoliee ypaBHeHne Kpusoim IS:

=127,5 - 0,5r + 10E (1 6ann).
KpuBas IS umeeT oTpuLaTesbHbI HAaKJI0H, MOCKOJIbKY C POCTOM CTaBKM NpoLeHTa pacTyT CTUMY bl upM
BKJ1a4blBaTbCS B (DUHAHCOBbIE aKTUBbI M YMEHbLUAITCH X CTUMYJIbl BKJ1aAblBaTbCA B peasibHble aKTUBbI, 4TO
Be):l.éT K YMeHbLLEHWNIO UHBECTULNIA U yMeHbLueHuio BBIM (1 6ann).

LM : 2 =1(Y;r=120=0,2Y -0,6r=Y =250+3r LM : & =L(Y;)=22=0,2Y -0,6r=Y =250+3r
LM: M= (yY:n= 100-0,2Y—0,6r=Y =250 +3r (lﬁann).

Kpmaaﬂ LM MeeT MOJIOXKUTENbHbIA HAKJIOH, T.K. C POCTOM BbINyCKa pacTET CMpoC Ha AEHbIU, YTO BEAET K
YBEIMYEHUNIO PAaBHOBECHOM CTaBKM NPOLIEHTa Ha AeHeXXHoM peiHke (1 6ann).

BP :CA+CF =Xn+CF =15-0,2Y +4E +k(r-r")-24=0=
BP :CA+CF =Xn+CF =15-0,2Y +4E +k(r-rf)-24=0=
BP :CA+CF =Xn+CF =15-0,2Y +4E +k(r-r')-24=0=

=Y =5k(r—-r')-45+20E =Y =5k(r-r')-45+20E =Y =5k(r-r')-45+20E  (16ann).

KpurBas BP MMeeT NoJIOXKMNTESbHbIN HAaKJIOH, T.K. C POCTOM CTaBKW MPOLEHTa PacTéT AOXOAHOCTb
0TEYeCTBEHHbIX aKTVBOB 1 PacTET MPUTOK KanuTana (pacTéT cnpoc Ha OTeYecTBEHHYI0 BaNloTy) U AN
ypaBHOBELLVBaHUS MaTEXHOro 6anaHca BbINYCK 40JKEH BbIpacTy, YTO NPUBEAET K yBEJIMYEHMWIO MMMNopTa
(CHMXXEHMIo YNCTOro 3KCNopTa), T.€. yBEANYEHMIO Cpoca Ha MHocTpaHHyto BamoTy (16ann).

(c) NoacTasus k = 2 n tf = 2 B ypaBHeHWe KpMBOI BP, MoNly4aem cucTeMy U3 TPEX ypaBHEHW, 3ajaBaeMblx
ypaBHEHUAMN KpUBbIX IS, LM, BP, n Tpéx Hen3BeCTHbIX Y, I, E. PelunB faHHY0 CUCTEMY YPaBHEHWUI, NOSYYUM, HTO
Y =265;r=5;E =14 (2 6anna).

Mpaduyeckas unnoctpaumns (1 6ann).

3amMeTuM, 4TO HaKJIOH KpUBOU LM paBeH 1/3, a Hak/l0H KpuBoIA BP paseH 0,1, nosToMy kpusas BP ByeT 6onee
nonoron, yem kpusas LM (1 6ann).

(d) Mpw HeraTVBHOM LLIOKe CaflbAo CHETa ABVKEHUS KanuTana canbao NnaTéxHoro 6anaHca yMeHblIaeTca
MpuY KaXkA0M 3Ha4YeHUN Y N I, COOTBETCTBEHHO TeMnepb A1 KaXKA0ro BO3MOXKHOr0 Y niaTéxxHblh 6anaHc bynet
B paBHOBeCUM npu 6051ee BbICOKOM 3HAYEHUM OTEeYEeCTBEHHOW CTaBKM NMPOLLEHTa U NO3TOMY KpuBas BP
CABUraeTcs BBEPX (2 6anna, rno 16anny Bin if).

i) N3-3a yBenunueHus cnpoca nHocTpaHHyto BanoTy LB 6yaeT ckynaTe oTevecTseHHylo BanoTy (1 6ann), uto
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KpUTepumn oLLeHBAHNUA 1 PELLIEHUS 3aaHuii 3aK0UMTEIbHOTO aTana
NpuBea&T K yMeHbLUeHWo fAeHexHoi Macchl (1 6ann), nosToMy KpmBas LM caBUHETCA BBEPX U BbIMYCK
ynapéT (16ann)

i) VI3-3a yBenuyeHus cnpoca MHOCTPaHHYIo BaloTy oTeyecTBeHHas BasoTa byaeT geweseTs (1 6ann), 4o
NnPUBELET K YBEIMYEHNIO KOHKYPEHTOCMOCOBHOCTN OTEe4YeCTBEHHLIX TOBAapPOB Ha MUPOBOM PhbIHKE U
YBEJNIMYEHWNIO YHACTOro 3KCNopTa (1 6am1), M3-3a 4Yero Kpusble IS 1 BP cABUHYTCA BMNPaBoO, B pe3ysibTaTe 4ero
BbiNyck BoipacTeT (1 6ann).

(e) B cnyyae oTCyTCTBUS MOBMABLHOCTM KanuTana cafibfo cCHéTa ABVMKEHWNA KanuTasa paBHO HYJII0 U3-3a
BBEAEHHbIX OrPaHNYEHNIi Ha NOTOKM KanuTana (3 6anna). ECnm ykasaHo, 4To cabo CHETa ABUKEHUS
KanuTana He OyaeT 3aBMCeTb OT Pa3HULbl OTEYECTBEHHOM U MHOCTPAHHOW CTaBKM NPOLIEHTA, HO He YKa3aHo,
4YTO Casib[o CYETA ABMXKEHUS KanuTana byaeT paBHo Hyto, To 2 6anna.

Bonpoc2

Omeem
(a) llouck paBHOBecus o Baaspacy B Mojend, cGopMyAUPOBAHHOU B TEPMHUHAX MOJAEIHN
TPy/a, MOXHO HAHTH, HanpuMep, B yueGuuke /leuna E.A., llokatoBuy E.B. MUKPOIKOHOMUKA
peiHOYHOrO paHoBecus. M. U/] BIIID. 2020.
Hauuém c peuieHus 3aaad ¢pupm. 3ajaya MAKCUMU3ANUK NpUOHLIM PUPMBI U3 CTPaHbL & ,
k=A4,B, umeeT Bua;
¢, —w,L, - max

PiCy B T

¢ =71,
3aja4a MoxeT ObIThb CBejeHa K ciaejywueMmy Bupay: p,v, L, —w.L, =(p,y, —w)L, > max.

s
Pemnenne 3ajaud ¢UPMBI 3aBUCUT OT 3HaKa pasHULBL (p, ¥, —W,) H 3allUCbIBAeTCs
HeT pellleHuMsL, p, ¥, > W,
creaywomum obpasoM: L (p,,w,)=130, py, <w, » o (pw)=rL(p,w) . llpu
[O,+OO)7 pkyk = wk
BCex I[eHaX, MPU KOTOPBIX CYLIECTBYeT pelleHHe 3aauyd GUpPMbI, NpubdbLIbL PUPMBL paBHA
HYJI10.
Mockoabky mpeanouTenuss apeictaBumbl  GysHiued  KoB6a-/lyrnaca, To  nopum
NOAOKUTEABHOM JI0X0A€e MOTpebuTeNd OyAyT NpPeAbABAATH MOJOKHTENbHBIH CcOpoc Ha
norpebuTenibckue  Gaara. llockoBKY ~ MOJMOXKUTEABHOIO Ha4aJbHOrO  3amaca
noTpebUTENbCKUX 6aar HeT, TO B paBHOBeCMM (QUPMBL JIO/BKHBI MPOHU3BOAUTH
MO/JAOMUTE/NBHBIE KOAWYEeCTBA MOTpebuTenbCkux 6aar. CileAoBaTeNAbHO, B PaBHOBECHM
BBIMOJNHEHO p,y, =w,, k=A,B . llockoneky p, =1, To w, =¥,.
1 1 1

KN4 7 kg r7kN2

(ck)“(cj)“(l )? > max

3ajava norpeburtens k, k= A, B, umeeT Bua: ket 20 . C yueTom Toro,

k k T k
Dt pe; Sw .l =1)+x,

uyTo NpubeELAL GUPMbL paBHa Hymo, 7, =0, 3aja4ya noTpebuTens MOXeT ObITb 3alucaHa

1 L L
(€)' (")* > max
cleAymuM obpasom: d.epi20 , TloTpebuTeny, npeAnouTeHNs KOTOPbIX

i x (4 T
w i+ p.c +pc <wl
npeactaBuMbl  ¢yHKOMeld mosaesHoctw Kob66a-/lyriaca, TpaTaAT Ha Kaxaoe 6iaaro
(UKCUPOBAHHYIO JI0JI0 J0X0/a. ITa /1015l PABHA OTHOIIEHUK} CTEIEHH, B KOTOPYIO BO3BOAWTCS
KOJHUYECTBO COOTBETCTBYIOLErO 6Jara B QYHKIHMH MOJE3HOCTH, K CYMME CTENEHEMN, B KOTOPbhIE
BO3BO/JISITCS BCE KOJIMYECTBA 6/ar B PyHKIIMA M0JE3HOCTH.

2w,

TakrM o6pasoM, GYHKIOHUM cOpoca moTpebuTenedl UMET BHJ: lk(pk,pj,wk)z

il

wI T
2

Tk TH

wL' w,L
) € s DWW, ) =—.

ap, (Per P W) ap,

Bananc no BpeMenu B cTpane k B ofmeM Buze 3anucbiBaerca Kak [* +1, = IF . TlockoabKy

TE Tk
p=l o =L
2 2

(P ) =

-
_nl

. Torpa B cTpane & Belnyckaercs ¢, = eJIMHUI] HOTPeBUTENRCKOTO
2

6Jara.

PacemoTpum peiHOK 67ara, mpousBoauMoro B crpane B. Copoc noTpebuTenen noaxeH 6bITh
73

WAL_A + WBL_B _ vl

. [lockonpky U3 aHanu3a pelieHUs 3aAa4u Gupm
4p, 4p,

paBeH BBLIYCKy Gsara:
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KpuTepumn oLeHMBaHNA 1 PELLEHUS 3aaHuii 3aKNoUMTeIbHOTO aTana

wIt I
CleAyeT, uTo W,/ p, = ¥,, TO U3 yC/A0BHs cOAJIaHCUPOBAHHOCTH CAeAyeT, UTo —4—=-F—
ps 4

TaK KaK w, =¥,, TO U3 [I0/Iy4eHHOI'O COOTHOLIEHHMS MOXKEM HAUTH LieHy Ha NOTpeGUTEe/1bCKOe
vl r.Lt .

6Jaro, BelyCKaeMoe B CTpaHe B: p, = = Torga w; ==5—.[loacTaBMB HAW/EHHBIE [I€HbL
Vel L

B QyHKIMM CIpoca, HAWAEM 06HEMbL MOTPEOUTENBCKOr0 6/ara, KoTopsle MOTPEOIATCA B

06enx CTPaHax.

L
Takum o6pasom, paBHOBecMe B paccMaTpuBaeMoi moaenu: p, =1, w,=y,, ﬁB:yAZB ’

B
P S D AU S P
R T e Tt L el R e

Makcumym - 12 6a10B
3amuce 3a/1a4u noTpebUTe A U PellleHHE 331a44 NoTpebuTens — 4 6asia.
3anuch 337244 PUPMBL U pellieHe 3aAa4u pupmbl — 3 G6aia.
YcnoBus c6anaHCMpPOBaHHOCTH — 1 6aL
BepHo Haii/leHHbBIE paBHOBECHEKIE IEHbI — 2 GaJiaa.
BepHo HalifieHHOE paBHOBECHOE pacnpejesieHue — 2 aaaa.
TA . . 7/AL_A

(6) Takkak L' >7° u y, > y,, 70 ﬁ32%>pA=lM W, = >W, =¥,

B

3HaueHue QYHKIMM [MOAE3HOCTH noTpedutenss B crpane Lt , k=A,B , cocraBaser

1 1
TAN TBNa Tk \2
v LTV [yl VLT -
el el Takum 06paszoM, 0OTAUYAETCA TONBKO 3HAYEHUEM 3aaca BpeMeHU [,

.Tockoabky L > L7, TO M0ONE3HOCTD B CTPaHE A BBILIE.

Makcumym - 6 6a110B.

CpaBHeHue 3apaboTHBIX AT B cTpaHax 2 6aana.

CpaBHEHUE [IeH Ha MOTPeGUTENbCKUE 6Aara, IPOU3BOAMMEBIE B Pa3HbBIX CTpaHax 2 6asna.
CpaBHEHME 3HAYEHUMU HOIE3HOCTH 2 Gania.

(B) Peuienvie 33134 ripM octaetcs 6e3 uaMmedeHW. COOTBETCTBEHHO, BEPHBL U MOJYYEHHbIE
B II. (@) cOOTHOLIEHUSA: p,y, =w,, k=A,B.

B crpane B BBejaeH aABaJOpHBIM HajJor Ha MOKYNKYy MNOTpebuTenbckoro 6ara,
npousBojuMoro B crpaHe A. Bce cpejacrBa, coGpaHHble B BHAe HAaJOrOBbIX COOPOB,

w, L +op,ch

nepedncanoTca norpeburento. Takum obpasom, ¢, = . loagcraBum p, =1 u

4p,(1+71)
T8
5, 5 _ Wil
BbIpa3KM 3HA4YEHHE C,: C, = .
4+37
Kak v B myHKTe (a), IOCKOABKY NPe/IoYTEHUS Npe/cTaBuMbl GyHKIUelH moae3HocTy Kobba-
TA TA TA
a_wil T
Hyraaca, To ["=—*—=—, oTKyJa W3 orpaHdveHusi Mo BpeMeHWU Haipém L, =— . B
2w, 2
COOTBETCTBHH C TEXHOAOIHEN KOJMYECTBO BBIIIYCKAaeMOTr0 B CTpaHe NOTpebuTenbCcKoro 6aara
y.L*
COCTaBJSIET C, = AT . Bocrmonpsyemca  QyHKUIMeW cmpoca i OpPeANOYTEHUM,

npejactaBuMbix ¢yHKuerd mnonesHoctu Ko66a-/lyrnaca, a TakXe COOTHOILIEHWEM I[eH
P.Y. =W, A TOro, 4To6bl HAUTH KOAMYECTBO NOTPebuTeNbCcKoro 61ara, IPOM3BOAUMOro B
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Kputepumn oLeHMBaHNA 1 PELLEHUS 3aaHuii 3aKNoUMTEIbHOTO aTana

TA TA
w, L L
cTpaue A, noTpe6seMoro B cTpane A: ¢ =—4—= sy yCI0BUS CHANAHCUPOBAHHOCTH
4p,
6.1ara, MPOM3BOAMMOTO B CTPAHE A, CAEAYET, YTO U 06beM MOTpebaeHUs 3TOTO 61ara B CTpaHe
y r
B He usMeHUACH 10 CPABHEHMIO C CUTYallMel 10 BBEJIeHHsI Halora: cj = 7*14 . 3 paBeHcTBa
TEB TA TA
w. L L . . L
Vet _7a™ HalileM cTaBKy 3apaboTHOI mAaTel B cTpaHe B: w, = yA_B (4+37). Mockoabry
4437 4 4L
TA
_ 7 L” (4+31)
pByB_WB‘TO Pz = =B -
Vol 4
5 5
llockoabky ¢’ = 7‘14 , p,=1, TO JI0X0/| rocylapcTBa OT Ha/0r0BbIX COOPOB Tp,ch =T;/AT

JtoTr Aoxon nepexaaercs norpeburento B, TakuM o6pasoM, ero f0xo/| yBEJHYHWBAETCA Ha
COOTBETCTBYIOLLYIC CYMMY.
06beM crnpoca MOTPeGUTENS U3 CTPaHbl B Ha BpeMA Ha OTABIX BRIMMCAAETCA CAEAYIOIHM

TA
TB TVAL
WBL + Zg L—A L—B L_B
obpasom: [* = 4 L e L, T )
2w, 8w, 2 2(4437)
06beM cnpoca mOTpebuTeNs U3 cTpadbl B Ha moTpebuTenbckoe 64aro, MPpoOM3BOAUMOE B €T0
- Vs
w,LF + Ve

® s s I
CTpaHe, HAWJEM CAEAYIOLIUM 06pa3oM: c§ = =7 + Yl 75 + s .
4p, 4 16p, 4  4(4+37)

TakuM o6pa3zoM, [0 CPpaBHEHUIO C 1. (6), 3Havenus [° u ¢l B GyHKIMHM IONE3HOCTH BO3POCH,

4d 3Ha4YeHue Cj HE H3MEHHJ0Ch. CJIEﬂOBaTEJIbHO, noae3HocTs B BO3pocCaa.

Makcumym - 7 6ann0B.

BepHo yuTeHHbBIU Has0T — 3 6asa.
HailisieHHOoe paBHOBecue — 3 6asLia.
CpaBHeHUE noAe3HocTeH- 1 6aJL.

Tpek «<dDuHaHCcOBass SKOHOMUKa»

Bonpoc3
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(a)
(b)

KpuUTepun oLLeHMBaHIS 1 PELIEHUS 3aaHN 3aKNI0UUTENBLHOTO aTana
The expected return is 0.5 x (2r) = r. (2 points)

The risk averse investor will not demand the risky asset at t=0. The expected return
of the risky asset is the same as the risk-free return, so a risk-averse investor with a

short-term horizon is better off investing in the risk-free asset only. (3 points)
At t=1, the wealth in the down state is

Wi =W 2r+ W - f)r=Wr(l+f)
In the up state:

W =WFx0+W(Q1—f)r=Wr(l-f)

1.5 points for each expression.

At t=2, the wealth depends on which state was realized at t=1. Only the risk-free

asset is available, so
Wy =Wr(l+ fira=101Wr(1L + f)
In the up state:
W3 =Wr(l+ f)r, =1.02Wr(1 - f)

1.5 points for each expression.

First, write the investor's problem (1 point):

4 ] Ti ] Fu
max E[U(W2)] = max ,EU(H--;) +5U(W5)

We can rewrite the objective function as (2 points)

( ll’,) l1—a

EUW2)) = 5

[(ra(1+ £))™ + (ru(1 — £))"°]

Thus, the problem boils down to maximising (rg(1+ f))'" ="+ (r.(1—f))' = with respect
to f.
Solving for f, we get (2 points)

i1=o l-a 1—a 1—ao
e - 101 — 1025
f_ l—a l—a l—n l1—a

S 101+ 102

Intuition (3 points): The risky asset is a good hedge against movements in the interest
rates: it pays off when the return on the risk-free asset goes down, this is why the

risk-averse investor may demand it at time 0.
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(d)

Borlpoc4

KpuTepuu oLeHMBaHWS 1 peLLeHnst 3aAaHnii 3ak/lounTeIbHOTo aTana
2 points for each intuition.

If a = 1 (log utility), the demand is zero: with log utility, the investor is myopic, so
he does not take into account that the risk-free rate will change next period, and thus

does not use the risky asset, which serves only as a hedge.

If a < 1, the demand is negative: the investor prefers a negative hedge to maximize
o o (]

capacity to invest when the interest rate is high.

If @ > 1, the demand is positive: the investor is more concerned about smoothing his
wealth across states at time 2. The risky asset pavs off when the risk-free rate is low,

which reduces variability of wealth compared to the previous case.

Question 2
a) Weneed to compare 3 values, corresponding to the 3 options:
(1) max{50-F, 0}
(2) (1/2)max{10-F, 0} +1/2)-max{80-F, 0}
(3) 20
For F<20 option (1) is chosen. For Fe(20,40) option (2)is chosen. For /2>40 option (3) is chosen.
For the threshold values, “ties” can be assumed to be resolved in either way.

Notes for graders:

¢ No penalty for arithmetic errors
+ If only two options are compared correctly (i.e., a correct condition is written down), 2.5
points should be given for this part.

b) Project A generates a higher aggregate value: 50 > (1/2)-10 + (1/2)-80 = 45. In a perfectly
competitive capital market, the original shareholders fully appropriate the NPV of any project.
Hence, the CEO will commit to the more efficient project —project A —and he will raise financing
if and only if X=<50, i.e,, iff NPV=0 (strict inequalities are also fine for a correct answer).

Notes for graders:

¢ Theabove logicis enough for a full answer to this part. If a student provides a more formal
(and correct) solution, that would be fine too. For example:

In order to raise X, the CEQ needs to issue debt securities that deliver at least X in
expectation to the investors, given the perfectly competitive market. Offering more than
X in expectation is clearly suboptimal. Then, the shareholders’ payoff is =X, where I"is
the total expected cash flow from the project: 50 in the case of A, and 45 in the case of B.
Thus, clearly the CEQ selects A and will raise financing whenever V-X=0, i.e., X=<50.

Yet, an even more formalistic solution would be fine as well, for example:

Suppose the CEQ commits to project A. Then, in order to raise X, the CEQ needs to offer
face value F=X to the creditors, given the competitive market assumption. Then, the
shareholders’ payoff is 50-X, and the funds will be raised whenever X=50.

Suppose now the CEQ commits to project B. Then, in order to raise X, the CEO needs to
offer face wvalue F<80 (offering F>80 clearly makes no sense) such that
(1/2)-min{F, 10} +(1/2)-F=X, given the competitive market assumption.

The shareholders’ payoffis (1/2)-max{10-F,0}+(1/2)(80-F) = 45-X < 50-X. Hence, the
conclusion.
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KpuTepumn oLeHMBaHNA 1 PELLEHUS 3aaHuii 3aKNoUMTeIbHOTO aTana

s [f astudent simply says that A is chosen because it has a higher NPV, without mentioning
market competitiveness, and derives the correct condition on X, 4 points should be given
for this part.

e If a student says that A is chosen without any explanations and derives the correct
condition on X, 2 points should be given for this part.

e If a student says that A is chosen without any explanations and provides no correct
condition on X, 0 points should be given for this part

e Any answer saying that B is chosen results in 0 points for this part.

¢) Suppose the funds are raised and the face value of debt is F. Then, according to the solution of
part (a), project A will be chosen when F<20 and project B — otherwise (I am assuming the choice
of A in the case of indifference, not crucial).

As in the previous part, the assumption of the perfectly competitive capital market implies that
the CEO will try to ensure the implementation of the most efficient project. Yet, since he cannot
ex-ante commit to the project choice, it will be determined by the F established at the financing
stage.

When <20, the CEO can offer F=X: The creditors (they are rational, by assumption) will realize
that project A will be implemented, so they will agree to provide X. This is what the CEO will
actually do, as it generates the highest ex-ante value for the shareholders, 50-X.

When X>20, it is impossible to raise funds by offering F<20, as the creditors would not agree to
such F regardless of the project choice (they would get a negative payoff). Hence, F' must be
above 20, but then we know from (a) that project B will be chosen. As the expected cash flow
from B is 45, this is also the maximum expected cash-flow the creditors could receive (attained
for F=80). Hence, the funds will be raised iff X<45.

The full answer: The funds will be raised iff X<45. Project A will be implemented if <20, project
B —if Xe(20,45].

Notes for graders:

s The above logic is enough for a full answer to this part. A more formal (but not necessary)
argument for the case X>20 would be: The CEO needs to offer face value F'<80 (offering
F>80 clearly makes no sense) such that (1/2)-min{#,10}-+(1/2)-F=X. Hence, the maximum
Xis 45.

¢ To solve this part correctly, a student should realize that, ex-post, B is preferred to A for
large enough values of /. If he/she does not realize that (e.g., because she wrongly solved
(a)), he/she deserves 0 points for this part. If he/she realized that, but mistakenly finds a
threshold on X different from 20, and does correct further steps arriving at a solution that
A is chosen for X below this threshold and B — for X above this threshold, and that the
funds are raised iff <43, then he/she deserves the full score for this part.

s A student should realize that if the creditors anticipate that project B will be chosen they
will demand F>X such that their expected payoff equals X (i.e., the CEO cannot raise
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X>20 by offering F=X). If a student fails to realize that but correctly argues that for small
X project A will be chosen and the funds will be raised, he/she deserves 2.5 points.

o Ifastudent completely fails to realize that the investors” participation constraint needs to
be satisfied, he/she should get 0 points for this part.

d) With =30, we are in the range where, under no commitment, project B would be chosen. Under

a conventional debt, the shareholders’ payoff would be 45-X=45-30=15.

Intuitively, convertible debt may only help if it makes the CEO select the more efficient project.
Therefore, the conversion option must represent a threat that would materialize if the CEO goes
for project B, but not when A is selected, as the task requires that the debt is actually not converted
in equilibrium. Also, clearly, F' must be at least 30.

The creditors will convert iff @ X CF > min {F, CF}. If it happens, the shareholders receive (1 —
o) X CF ex-post.

Hence, « and F must be such that:
(1) No conversion happens when A is selected: & X 50 < F
(2) Conversion happens when B is selected and CF=80: a X 80 > F

(3) CEO prefers Ato B: 50— F > = x (1—a) X 80
(4) The investors agree to provide 30: F = 30
(5) The shareholders’ ex-ante payoff is higher than 15: 50-F>15.

Pick F=30 and a.=1/2. All conditions are satisfied. To be sure, if you want (3) to be satisfied as a
strict inequality, set o just slightly above 1/2.

Notes for graders:

o The most important things a student should realize are that: the conversion ratio has to be
such that the creditors have incentives to convert under the high realization of cash flow
in project B, and that this fact should make the CEO go for project A (that is, conditions
(2) and (3)). If a student correctly provides these arguments and formalizes them, he/she
already deserves 3.5 points (even if he/she does not check (1), (4) and (3)). If these
arguments are provided without formalization, and nothing else is done, 2 points should
be given for this part.

e [tis almost obvious that, under the competitive market assumption, the shareholders gain
if they manage to commit to A (this is what convertible debt achieves). So, if a student
provides this argument without formally checking that the shareholders gain, and does
everything else correctly, he/she deserves the full score for this part.

o Suppose that earlier a student mistakenly found that, in the absence of commitment,
project A is chosen under X=30. Then this part makes no sense. If a student does not
realize that, he/she should be given 0 points for this part.

s In principle, it is possible to find a conversion ratio such that project A is chosen, the
original shareholders benefit relative to (c), and conversion occurs in equilibrium (for that,
more than 30 needs to be raised with the excess funds being used to just increase the firm’s
cash balance). It is very unlikely that a student comes up with such solution, but if he/she

does and it is correct, 4 points should be given for this part (because the question states
that conversion should notf occur in equilibrium).

Tpek «DKOHOMUKa»

Bonpoc D
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Omeem.

(a) Makcumym - 5 6aJ1710B.

Mopenb AD-SRAS-LRAS

Haryunus (3 6Gaama): EcrecTBeHHas y6bLib HACEAEHHs O3HAYAET, YTO COKPATU/IOCH
npeanoxenue Tpyaa. CokpameHue ¢GakTopa MOPOM3BOACTBA MPHUBOJAUT K CXKaTHIO
COBOKYIITHOIO IPE/IJIOKEHUS U, KaK CJI€/ICTBUE, K CHHXKEHHIO PABHOBECHOI'O YPOBHS BBINYCKa.
BeneacTBue  cokpalleHMs  NPEJJIOKEHHS TPy/Aa, PABHOBECHBIH YPOBEHb peajlbHOU
33paboTHOU MAaThl YBEJAUYHUBAETCS, UTO MPUBOJAUT K POCTY UHDASAIMOHHEIX OUJAHUH U, B
JajJbHENIIeM, K YBeAudeHn 0 UHGAAMuu. O/JHAKO, HEFAaTHBHBIH HIOK CIpoca (ecAu OH TaK XKe
paccMaTpuBaJjcs) HecKoAbko cMaArdaeT 3ddext Ha wuHAAUUo. HeraTUBHBIA 1IOK
COBOKYIIHOIO CIPOCa MOXET PacCMaTpUBaTbC TO/AbKO KaK JIONOAHWTE/bHBIH, HO He
OCHOBHOH ILOK.

Pacno3HaBaHue moka — 1 6a.

Jloruyeckoe 06'bACHEHUE U3MEHEH U] PABHOBECHbIX IAPAMETPOB AIKOHOMUKH — 2 GaJsLa.
I'paduueckad uanwcrpaiusa — 2 6anaa.

HeraTuBHBIH [WOK MpeAsoXKeHUWs TpyAa O3HA4aeT, 4YTO CABUrAETCA KaK KpHBas
JIOJICOCPOMHOTO COBOKYIHOI'O TIPE/UIONKEHUS, TAK U KPUBAasi KPaTKOCPOUHOI'O COBOKYITHOTO
MpeAa0XKeHUs BAeBo. HeraTUBHBIN IOK COBOKYITHOTO CIIPOCA 0TOBPaKAETCS CABUTOM KPUBOU
AD BneBo BHUS.

(b) Makcumywm - 3 6anna.

HaTtyunusa (1 6ann): MHTYUTUBHOE OObSICHEHHWE B MYHKTE (2) CTPOro MpOTHBOIOJOMXHO
06 bsicHeHUIo B nyHKTE (1).

I'paduueckasn nnnwcrpanus - 2 6anna.

(c) MakcumywM - 2 6aa.

YkazaHue mep - 1 6an.

JKOHOMMYECKAS UHTYULUsS — 1 6asLI.
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Omeem.

[lycTe nuHeiiHas obpaTHas GYHKIMA crpoca (MPU HOJOKUTENBHBIX 06bEMAaX) UMEET BU/:
p(x)=a-bx (1 6amn).

W nycTh nuHeliHaa o6paTHaa GYHKIUA NpeaaoKeHus (IPU MOJ0KUTENbHBIX 06 beMax) UMEeT
Bua: p(y)=c+dy (1 6ann). BpaBHOBECUHU AOKHO GbITh BBILIOJIHEHO X = /.

[IpeamonoxuM, BBefleH MOTOBAPHBIM HAJIOT HA MOKYNKY KaX/0W e ANHHULBI 6/1ara cO CTaBKOU
¢t A.e. TakuM o6Gpa3oM, 1eHA €AUHUIBI HPOJAYKIIMK A NOTpebuTenss — 3To p+t, TAe p -
paBHOBecHad meHa. Toraa obpaTHas GyHKIKA COPOCA 3AMKUCHIBAETCS CAEJYIOUIUM 06pa3oMm:
p(x)=a-bx—t (1 6ann).

B paBHOBecuM (C y4eToOM Xx=} ) /IO/BKHO GbITh BBIIOJHEHO PABEHCTBO a—by—f=c+dy .

a—c—t
Torpa paBHOBecHbIH 06'beM IIPU BBEJIEHHOM Hajlore paBeH v, =ﬁ (paBHOBecHas meHa
+
be+da— dt
=——) (1 6an).
p==———) (1 6ann)

" a-c
3ameTumM, uyto nmpu ¢ =0 paBHOBecHbIH 06bEM paBeH BeJUYHUHE y=m. YucTele moTepu
+

obinectBeHHOro 6aarococtosinus (DWL) paBHBEI miomau TPeyrojisbHUKA, BbICOTA KOTOPOTO

¢ 1 I
paBHa id JUIMHA OCHOBaHus pasBua ¢ . CaeposatenbHo, DIWL =—ft——= (3
+

2 b+d 2b+d)
6asna).
Hnn xme DWL MoryrT O6bITh BBIMHUCAEHBI KAaK Pa3HOCTb 3HAY€HUHW MWHAUKATOPOB
6.1aroCcoCTOSHUS.

p=c+dy

a-t-c a-c¢ Yy

b+d b+d (1 6an)

TakuM 06pa3oM, ec/id CTaBKa Hasora Bo3pacreT B A >0, To urcroie notepu (DWL) BozpactyT
B A" pas (1 6amn).

3aMeTuM, 4YTO eC/IM [OTOBAapHbIH Ha/jor BBOJAMTCA Ha Ipojaaxy 6/ara, TO IleHa J1s
npousBojgutenss p—i . Toraa obpatHas ¢yHkuus npeanoxedus p(y)=c+dy+f. B atom

c/lydae PaBHOBECHBIH 06bEM Y/I0BJAETBOPAET YCJIOBHI: a—by=c+dy+t. A ganee pemeHue

[O/JHOCTBIO NOBTOpseT peuieHue Boiine. (1 6a4s - yKazaHue, 4TO Pe3yabTAT HE 3aBUCUT OT
TOr0, HA KOTO BBEJIEH HAJIOT — HA NOTPeGU TN UAu DPON3BOAUTE).

OtBeT 6e3 PopMyn U NOTHHECKUX PACCYKAeHUH — 0 6aanoB.

Ecnu oTBeT AaH BepHBIW, HO B pelleHUH HE YKazaHbl (x0T 6bl 6e3 BEIBOJOB) YpaBHEHHUS
crpoca c y4eToM Hajaora, npeaaocxenus u DWL - 0 6annos.
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Omeem.

(a) Maxkcumym™ - 4 6anna.

[pasyanusM - MoJHTHKA (MOCTENEHHOr0) CHWXKeHHMS MHQJALMH 3a HECKOJbKO IIepHOJI0B
(Bonee, ueM 3a ogun) (1 6ann).

[llokoBas Tepanus - MOJUTUKA CHUKEHUA WHQJATINHA J0 TTlesieBoro yposHA 3a O/JHH nepuoy,
(1 6ann).

OGe MOJIMTHKX MOTYT OBITh U OX(HJaeMOH, H HEOXHWJAHHON. 3aBUCHT OT TOTO, O0'bABJIAN JIU
[1b 0 HavuaJle MPOTrpaMMbIl Ae3UHPIAAN WY 3apaHee (2 6asna).

(b) MoHeTapHOEe GHUHAHCUPOBAHWE BHIKETHOTO JeQHIMTA O3HAYAET, UTO MPABUTEBCTRO
BLIMYCKaeT rocyJapcTBeHHble OGAWTalUM U IpoJaeT UX HeHTpalbHOMY GaHKY, KOTOpPLIH
BLIHY>/I€H BLINYCKATh HOBBIE AeHLIHY (YBeJINYHBATh JeHexHy10 Maccy). [[pH IpoYux paBHEIX
YCJIOBHAX POCT JeHeXNHOH Macchl MPHBOAUT K COKPAllleHHIO CTAaBKH MPOLleHTa M paclllipeHHIo
COBOKYIHOTO clipoca. YTo, B KOHEYHOM UTOTe, IPHBOJIKUT K YBeJIH4eHHI0 0011ero ypoBHA lieH
B KpaTKOCPOYHOM H JOJITOCPOYHOM Nepuofax. Peub ujet o ceHbopaxe. (3 6awna).

(c) Maxcumy™ - 8 6annos.

[lorepd OT MOMUTHKH Ae3HHQIALMM NpH aJaNTHBHBIX OMMAAHHMAX OJWHAKOBBEL H IOpH
rpajlyajdaMe, ¥ MpH 1OKOBoH Tepanuu. HampuMep, Npu HaWBHBIX OXMJAAHMAX, IOTEPH OT

MOJUTHKH Tpagyau3Ma M IOJHUTHKH 1OKOBOH Te€pallid paBHEI U COCTABJAIOT |k/a| .

PaccMoTpeHMe aJanTUBHLIX OKMJAaHME B oflleM BHe He J0MKHO WIHOPHPOBATL
CYMMHUPOBaHWE TTOTEPD 33 HECKOJILKO TEPUOJIOB B CIydae rpagyanuama. (2 6ana).
[paduyeckas nnmoctpanus - 2 6anna.

LRPC LRPC

=75

Ty=7 =7,

[loTepy OT NOJUTHKY Je3UHPAANTHM TPU PATTHOHAIBHBIX 03KUIAHHAK 3aBUCAT OT TOTO, GbLIA
JY TOJUTHKA OXUAAEMOU MW HeoXWJaHHOH. [IpH oxMTaeMoll MONUTHKE Je3UHIAIIM
IKOHOMUYEeCKHE areHThl HMelOT BO3MOKHOCTE YIeCTh HOBYI0 HHGOPMALUI0 IPH MOCTPOEHHH
OXUIAHMHA, 4TO HPUBOAHT K TOMY, UTO IOTEPH PaBHLI HyJl0. BepHo M A1d MOJUTHKA
rpagyainaMa, ¥ JAJd NOJMHTHKH [IoKOBoH Tepanuu. [lpy HeoxUAaHHOH NOJMUTHKe
Je3uHOAANNN IKOHOMHYeCKHE aTeHTh TOYIAI0T HOBYH HHGOPMAI[HIO HEMOCPE/ICTEEHHO B
MOMEHT Ha4aja peai3alliu PorpaMMel. [[03TOMY NOTEpH OTJIHYHEI 0T HyAd. (2 6annaa).
['paduyeckas vmmocTpanusd - 2 6anna.

HeoXHIaHHEI IOK

LRPC T

OxHIaeMAad TOTHTHKA

LRPC

SRPC, SRPC,
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Omeem.

B paBHoBecun mo KypHo BBIMYCK KaXA0M GupMbl MAKCUMHU3UPyeT Hpubblib GUpMBbL npu
PABHOBECHBIX BBIMYCKaX KOHKyPeHTOB. TakuM 06pa3omM, BeInyCcK GuUpMbl i J0KEH ObITh
pelieHueM cieAymollei 3ajauu: @, = p(y)y, —cy, — nylgg;

Yci0BUE MEPBOro MOpsi/IKa 3334l MAaKCUMM3AIMK NPUOLLIN AJs BHYTPEHHEro pelleHus
3amMcelBaeTcs cneaywuuM obpasom: p'(y)y, + p(y¥)—c¢ =0 . W3 nmoAyd4eHHOro yC/aOBHS

BbIPA3siM PaBHOBECHBIA BblycK GUpPMbL 7 y, = p(y)(—) Torpa npuéelib QUPMEL i MOKET
Ly
6bITh 3aMCaHa Cle/yIoLUM obpasom: 7, = M
-
IlpocyMMupyem NPUBLLIbL BCex dupm: N, —Zﬂ' Z(p(y)(c))
2 —PW
() g, —c) = o );((pu) 5 +2p(1) -8 )T, — )+ (@, —¢) )=
- %[N(p(y)—a,f +2p0)-5)3 @ -0+ 3@ e j :
1 1
= Nt +2 | Ve, +N Nui+2 - )(NT,, — N, )+ N
e IR G )( ;cj a} _p(y)( H +2(p(y)=E,)(NE, -~ Ne, )+ No* )=
1
= Ny’ +Ng*
—p'(y)( £ eN)

CaeposarenbHo, 7, =

T )(/f +o-2). Takum 06pasoM, yTBEPKAEHHE BEPHO.
—ply

3ajlauya MakCUMU3anuu npubead Gupmet ;| — 3 6asia.

YcnoBue nepBoro nopsajxa — 5 6aJ10B (6a/ibl CHIKATCS 32 OUIMOKK B BBIYUCIEHUAX, [IPU
omubkre B AudbdepennnpoBanuu - 0 6aa10B).

Beinyck ¢pupmel i - 1 Gas.

Mpubbiab pupmer i = 2 6aaa (B HEKOTOPBIX PEHIEHUAX 3ANMMChL TPUOBLAU HE TPeBOBAAACH,
6aabl 106ABASIAUCE B CIY4A€ BEPHOTO PELICHUS).

BeiBoj, cpesiHel coBokymHOU mpubbuiv — 3 Gasia (3a cyulecTBEHHOe HOPOJIBIKEHUE, He
npuBeAliee, 0JHAKO, K 0TBeTy, 1 6asLi).

BepHeiii oTBeT - 1 6T
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