OauMnmMana cTyIeHTOB U BBINNYCKHUKOB «Bbicmas jgura» — 2021 r.

KpnTeplm OLlCHUBAHUSA U PCIICHUA OJTUMITHAAHBIX 3aJjaHui 3aKJII0YUTEILHOI0 3Tana
0 HaIMpaBJICHUIO «350. ®uHAHCHI * HHBECTHITHU N>

NuBapuanTHasi 4acTh
3ananmue 1 (6 6a/10B).

Autonomous consumption equals 330; investment demand is described by the equation I = 100 —
475r; government expenditures equal 900; net autonomous taxes are initially 300; the marginal
propensity to consume is 0.75; nominal money supply is set at 1600; the price level equals 2; the
sensitivities of the demand for real money balances (which is a linear function) to income and the
interest rate are 0.2 and 20, respectively. By how much and in what direction(s) will the
equilibrium values of GDP and of the interest rate change in the short run (with constant prices)
in response to an increase of net autonomous taxes to 360?

Pewenue:

OCHOBHOM cI0CO0 pelIeHuUs:

3amnuiieM ypaBHEHUSI HCXOTHBIX KpUBBIX IS 1 LM B Bujie cucTeMbl ypaBHEHHI U PEIIUM JTAaHHYIO
CHCTEMY YpaBHEHHH Ui HAaXOXKICHHS IMapaMeTpOB HAYAIbHOTO COBMECTHOTO PABHOBECHS Ha
peiHKax Onar u aeuer (3 banna):

1oy CatlatG—MPC-T, d
= 1— MPC 1-MPC'
iy =M R
TEEP TR
L _ 33041004900 075300 475
_) 1-0.75 _1—0.75r=>{Y=4420—1900r
1 1600 20 Y = 4000 + 1007

~02 2 ‘o0z
{ 2000r = 420 N {T‘ =0.21
Y =4000 + 1007 Y =4021
AHAIOTUYHO, MOJCTABMB HOBOE 3HAYEHHE aBTOHOMHBIX HAJOTOB, HAWIEM HOBBIC 3HAUYCHHS
paBHoBecHbIX BBII 1 iporienTHO# cTaBku (3 6ania):
Co+1,+G—MPC-T, d

1— MPC “1-mpc’
iy = MR
TEEP KT
L _ 33041004900 -0.75-360 475

1-075 T1-075 s {Y — 4240 — 19007
1 1600 20 Y = 4000 + 1007

0z 2 toz”
{ 20007 = 240 {r Z0.12
Y —4

= 4000 + 1007 Y = 4012
Takum oGpa3zom, paBHoBecHbIlii BBII cokparutcs Ha 9 enunun (AY = 4012 — 4021 = -9), a
NPOIIEHTHAS CTaBKa COKpATUTCs Ha 9 MpoIreHTHBIX MyHKTOB (Ar = 0.12 — 0.21 = —0.09).
Bapuayus pewenus:
N3menenune paBaoBecHoro BBII Taxke MOXXHO HaWTH, UCTIONB3YS (HOPMYTY MYIbTUILTAKATOPA

ABTOHOMHBIX HAJIOTOB ¢ yueToM 3(dekra BbitecHeHus (6 6annog): AY = mSBATa, rae mSB =

—MPe B npgannom cnywae MPC = 0.75;d = 475;k = 0.2; h = 20, Ttak u4TO mSB =

1S:Y =

1—MPC+%.



-0.75
1—0.75+475-%
MPUBOANT K CokpatieHnto papHoBecHoro BBII na 60 - 0.15 = 9 egunwui.

= —0.15. Orcrona mosry4aem, 4To MPUPOCT aBTOHOMHBIX HAJIOTOB Ha 60 eauHUIl

Omeem: paBuoBecHbiii BBII cokpatutcs Ha 9 equHuti(sl), a MPOIICHTHAs CTaBKa COKpaTUTCS Ha 9
IIPOLIEHTHBIX ITYHKTa(-0B).

3anganmue 2 (6 6a)10B).

The intensive form of the production function in the Solow model is y = 4k°5. The saving rate is
0.27, capital depreciates at the rate of 8%, the rate of population growth is 4%; assume no technical
progress.

Determine the stationary levels of capital, output and consumption per unit of labor.

Pewenue:
sf(k')y =+ g+ d)k*
B namem cny4vae f (k) = 4k§, s =0.27,d = 0.08, n = 0.04, g = 0. [ToacraBum:
0.27 - 4k**° = (0.08 + 0.04)k*
1.08k*%° = 0.12k*

[ k=0 [ k=0

9=k 7 lgr =81
W3 1ByX paBHOBECHBIX COCTOSIHUN YCTOMYHMBBIM SIBJISIETCS TOJNBKO k™ = 81 — mOATOMY MMEHHO
TaKOBO 3HAYEHHE YCTOWYHBOIO YPOBHS KallMTAIOBOOPYKEHHOCTH.

y = f(k") =4k""° =4-81°5=4-9 =36
c*=(1-s)y" = (1—-027)-36 = 0.73-36 = 26.28

Omeem: paBHOBecHasi POHIOBOOPYKEHHOCTh paBHa 81 (4 6anna); paBHoBecHbIit BBIT Ha
oxHOrOo 3auATOro paseH 36 (1,5 6anna); paBHOBECHOE MOTPEOICHNE HA OJTHOTO 3aHATOIO PaBHO

26.28 (1,5 6anna).

3ananue 3 (8 6an10B).

Consider a firm that sells its goods to foreign buyers on payment terms (which means that
payments are made after an agreed number of days after the shipment — assume for simplicity of
calculations that the payment terms are exactly 1 year).

Assume that all payments are made by the buyers exactly on schedule, without any early or
overdue payments. Onaverage, the value of each shipment is $1m (for simplicity of calculations).
Also for simplicity, assume that the firm pays its Russian suppliers in roubles on exactly the same
dates when it receives payments from its foreign buyers. The current exchange rate of the rouble
against the dollar on the day that a shipment is made by the firm is 50 RUR/USD; the interest rates
available to the firm, given its risk level, are 10% p.a. in RUR and 5% p.a. in USD.

What can the firm do fully hedge its forex risk, besides buying a forex futures/forward contract?
Suggest a detailed strategy and make the necessary calculations showing the respective cash flows
for the firm. Compare the financial result of using this strategy with that which the firm would
receive if it simply purchased a forex forward contract for selling USD after it receives the payment
from its foreign buyer, assuming that all investors are risk-neutral and the strike price of the
forward contract equals its fundamental value (please use 7 decimal points when calculating the
fundamental value of the strike price). Explain the result of the comparison between the two
strategies.

Pewenuel Omeem:



O4eBHIHO, YTO BAJIOTHBIM PUCK BO3HUKAET Yy OMUCAHHOW (UPMBbI BBUIY TOTO, YTO OHA HECET
pacxobl B pyOIIsix, a JOXOIbI OTy4aeT B MHOCTPAHHOH BaJlfOTe (B IaHHOM CITy4ae — B JI0JIJIapax),
yeit Oymymuii kypc HeusBecTeH. [lokynka ¢opBapaa unu (rrouepca, oueBHIHO, MOTJIa OBl Ha
100% 3axemKupoBaTh BATIOTHBIN PUCK (PHUPMBI — IIPH ATOM (hUpPME MPHUIILIOCH OBl 3aIJIaTUTh LEHY
dopBapaa/Prroyepca B pasmMepe pazHHULBI B MPOIEeHTHBIX cTaBkax B Poccum u CIIA (t.e. 5%

ro/ioBbiX). OJJHAKO BMECTO 3TOTO OHA MOXET C/eJIaTh CIACAYIOIIEE:
$1 000 000)

0
1.05 noz 5%

1) B mary mocTaBKu B3STh KpeauT B gosuiapax Ha cymmy $952 380.95 (=

TOZIOBBIX.

2) B 1y ke mary xouBeptupoBarh $952 380.95 B 47 619 047.50 py0. o Tekyiiemy Kypcy
(952 380.95- 50 = 47 619 047.50).

3) Pasmectuts 47 619 047.50 py6. B aeno3ut o 10% romaoBeIx.

4) Tlo ucreyeHHH OTCPOYKU TOIYYUTh OT 3apyOeKHOrO MOKYIATeNs OIUIATy MOCTABKH B
pasmepe $1 000 000 m wcmosnb30BaTh 3Ty CyMMY ISl MOTAICHUsT B3ATOTO B JIOJUIapax
KpenuTa (CyMMBI OYAET JOCTAaTOYHO POBHO JUISI TOTO, YTOOBI MOTACUTh KaK OCHOBHOM 10T,
TaK U MPOLEHTHI 10 HEMY ).

5) 3akpeiTh pyoOaeBsii BKiIaa, monyuus 52 380 952.25 py6. (= 47 619 047.50 - 1.1).

6) Hcmoan3oBars 50 000 000 py6. u3 CyMMbl, OJTYYECHHON MPH 3aKPBITHU JCTIO3UTA, IS
OIJIaThI POCCUICKIM MOCTABIIMKAM U TIOKPBITHS 0a30BOI pEHTA0EIbHOCTH.

Takum 00pa3oM, B pe3yJIbTaTe peaiu3aliyl ONMCAHHOW CTpaTeruy pupMa He TOJIBKO MOTHOCTHIO
3axeHKUPOBaJIa CBOW BAJIOTHBIM PUCK, HO W MOJYYHJIa JOTIOJHUTEIBHYIO MPUOBLIH B pazmepe
2 380 952.25 py6. (6 b6anios)
Paccunraem tenepb pUHAHCOBBIN pe3yNbTaT, KOTOPBIN (hrpMa rmosryduia Obl, eciii Obl OHA KYITHIIa
dbopBapAHBIII KOHTPAKT Ha MPOAAXY JOUIapoB yepe3 | ron. 3amuineM ycJIOBHE MOKPBITOTO
MapuTeTa MPOICHTHBIX CTABOK:
1+i=1+iH) Ear
E
U
_ (1+)E 1.1-50
M= Tr7 - 105~ 52.3809524

Urak, GpyHaaMeHTaIbHAS [IeHa UCTIOJIHEHUs popBapaa paBHa npumepHo 52.3809524 RUR/USD.
Co0TBeTCTBEHHO, (hupMa KyIHT JaHHBIN (hopBap/ U UCIIOIHUT ero uepe3 1 rof (rmocie nosydyeHus
marexxa B $1m ot 3apybexxHoro mokymartesns), TeM cambiM monyuuB 52 380 952.24 py6. Takum
00pa3zoM, (hMHAHCOBBIA PE3yJbTAT OT MCIOJB30BAHUS CTPATETUU C MpUOOpeTeHneM QopBapaa
TOYHO TaKOM e, KaK U IPU UCIIOJIb30BaHUM CTpaTeruu 6e3 npuodbperenus dpopnapaa (pa3HuLa B
1 xomeiKy CBsi3aHa C MOTPEIIHOCTHIO0 OKpYTIeHUs). (1 6an)
OOBsicHEeHHE TOTO, YTO 00€ CTPATErnu MPUHOCAT PUPME OJAMHAKOBYIO IPUOBLIb: 3TO HE CTPAHHO,
MIOCKOJIBKY 3a CTpaTeTHel C WCIOoJb30BaHWEM (popBapia CTOMT YCIOBHE MOKPHITOTO MapUTeTa
NPOIIEHTHBIX CTAaBOK, a 3a CTpaTerueil 0e3 ucnoib3oBaHus (opBapaa — ycaoBHE HEMOKPBITOTO
MapuTeTa MPOLEHTHBIX CTaBOK. [Ipy OMMCaHHBIX B YCIOBUH 3a/1a41 IOMYIIEHUIX (HEHTPaTIbHOCTh
MHBECTOPOB K PHCKY, (DyHIaMEHTaJIbHOE 11I€HOOOpa3oBaHME BAIOTHBIX (HOpBap/IOB) 3TH /B
YCIJIOBHSI COBIIAJAIOT APYT ¢ apyrom. [loaTomy u puHAHCOBBIN pe3yabTaT MO 00EUM CTPATETUSIM
MOJTy4aeTCsl OJJUHAKOBBIM. (1 Oaun)

3ananue 4 (10 6a10B).

The investor has a wealth of 1000MU (monetary units). He is considering participation in two
startups (Alpha and Beta).

The founders of Alpha guarantee to return the invested money with the rate of interest " = 0,05
(i.e., having invested in this startup, for example, 100 MU, the investor will receive 105 MU at the
end of the reporting period).



Beta is less reliable. With a probability of 0.8 it won’t pay additional income, but investors will
return the invested money. If Beta succeed the investor will return the invested money with the
rate of interest I', I’ > T The investor preferences are representable by a utility function with the
expected utility form (the von Neumann-Morgenstern expected utility function), and that a

Bernoulli utility function is Y =I"X Eyture payments are not discounted.

a. Find all the values of the rate ' at which the investor invests only in Beta (less reliable startup).
Illustrate the choice of the investor in the space of contingent goods (the figure should be clear to
understand solution).

b. Let r'=0,3. Find how much the investor invests in each startup. llustrate the choice of the
investor in the space of contingent goods (the figure should be clear to understand solution).

The investor has a wealth of 1000 MU (monetary units). He is considering participation in two

startups (Alpha and Beta).

The founders of Alpha guarantee to return the invested money with the rate of interest r =0,05

(i.e., having invested in this startup, for example, 100 MU, the investor will receive 105 MU at the

end of the reporting period).

Beta is less reliable. With a probability of 0.8 it won’t pay additional income, but investors will

return the invested money. If Beta succeed the investor will return the invested money with the

rate of interest r’, r’ >r. The investor preferences are representable by a utility function with the

expected utility form (the von Neumann-Morgenstern expected utility function), and that a

Bernoulli utility function is u(x) = In x. Future payments are not discounted.

a. (5 points) Find all the values of the rate r’ at which the investor invests only in Beta (less reliable

startup). lllustrate the choice of the investor in the space of contingent goods (the figure should be

clear to understand solution).

b. (5 points) Let r’ =0,3. Find how much the investor invests in each startup. Illustrate the choice

of the investor in the space of contingent goods (the figure should be clear to understand solution).

Pewenue.

(@) I cnocod

O6o3HauuM yepe3 X BiokeHus B crapran bera. Torga BioxeHust B crapran Anbda cOCTaBsAT

W—X, rae W - HadaJabHOEe 00raTCTBO HHBECTOPA.

WHuBecTop BBIOMpaeT BEMUYMHY X TakUM o00pa3oM, YTOObBI MaKCHMH3HUPOBaTh (YHKILHUIO

O)I(I/I,[[aeMOI‘;I IIOJIEC3HOCTh.

U(X) =zu(@+r)x+@+r)(w—x))+Q—z)u(x+@+r)(w—x)) =
=zu(@+r)w+(r'=r)x)+ (L— z)u((@+ r)w—rx) - max

0<x<w

ra€ 77 - BEPOATHOCTH 6HaFOHpI/IHTHOFO ucxoda A cTrapTalia BeTa, U(X) - JJICMCHTapHas

(GyHKIMS MOJe3HOCTH MHBECTOpa (yHKIMS rose3HocTH bepHynn).
['pannyHOe pemieHre X =W JIOJDKHO YAOBJIETBOPATH YCIOBHMIO IEPBOTO MOPsAKa CIEAYIOIIUM
obopazom: U'(X)>0, dro g 3anucaHHOW (YHKIIUU OXKHIAEMOW TIOJE3HOCTH O3HAYaeT

U'(X)=z("—r)u'(L+ )W+ (r'=rx)—Q—=)ru’'(L+r)w—rx) >0.

Jl1s 3a1aHHBIX B YCJIOBUM 3HaU€HUN W, 77, I U DJIEMEHTapHON (YHKIIMH MOJIE3HOCTH ((pyHKUINN

Bepuymn) U(X) 3TO ycioBre MPUHUMAET BHLI:

0,2(r'-0,05) 0,04

(r'-0,05)x+1050 1050-0,05x

0,2(r'-0,05) 0,04
(1+r")1000 1000

BJIOXKHUT BCE JICHBTH B cTapran bera npu craBke mporienTa r'>5/16.

U'(x) =

[ToncraBuB 3HaueHne X =W, MOJTYy4YUM >0, oTKyJa Hai1€M, YTO UHBECTOP

Fpagbuqecxaﬂ uutrocmpayusl 6 npocmpancniée KORMUHSEeHNHblX onae.



B 3amade ectb nBa coctostHus mpupozasl (Miam mupa): 1) ecnu crapran bera He BbITUTaTHI
IIPOLEHTH! (IJIOX0€» COCTOSHUE NPUPOIbI); 2) eciau crapran bera BbIIUIATUI NPOLIEHTHI
(«xoporree» cocTosiHue pUPobl). KoHTHHTeHTHBIE 6s1ara — 60raTCTBO MHBECTOPA B YKa3aHHBIX
COCTOSIHUSIX MUDA.

OO6o3HauuM X, - OOraTcTBO MHBECTOpA B CIy4ae, €CIM CTapTan bera He BBIILIATHII NPOLEHTEI,

Xy, - 00raTcTBO MHIMBMIA B Clly4ae, €CIIM cTapTal bera BhIIIaTHII IPOLEHTHL.
[TockonbKy mHBeCTOp pUCKO(}OO (CTPOro HECKIOHEH K PUCKY — JUIS AJIEMEHTapHOH (hyHKIUH
MOJIE3HOCTH BBIMOJIHEHBI ycaoBusa U'(X) >0 u u”(X) <0), KpuBble 6e3pa3nuuus B IPOCTPAHCTBE

KOHTUHI'CHTHBIX OJIar BBINIIAT TaK, KaK MOKa3aHO Ha pHCyHKe. J[is aneMeHTapHOH (yHKIUH
II0JIE3HOCTH, 3aJaHHOM B YCIOBHH, MOXKHO 3TO OOOCHOBaTh, TE€M, 4YTO (YHKLHS O0XHAAEMOU
IOJIC3HOCTH  HAa  HAOOpaX  KOHTHUHIEGHTHBIX  Ojllar  MMeeT  CIeAyIouid  BUI
U(x,, Xy )=7InXx, +(@—7z)Inx_ (T.e. IpeanouTeHUss HA MHOKECTBE HAOOPOB KOHTHHI€HTHBIX

Ousar nmpeacraBuMbl GyHKIUEH monesHoctu Ko66a-/lyrmaca).
YtoObl M300pa3uTh HA PUCYHKE OFODKETHYIO JIMHHMIO, OTMETHM JBE KpaiiHue Touku. Ecim
WHBECTOp HUYETO HE BKIIAJBIBACT B cTapTan bera, TO OH B 000UX COCTOSIHUSIX MUpa OyIeT UMETh
OorarctBo, paBHoe (1+r)w=1050. JIpyrumu cioBamu, 3TOH CUTyalluu COOTBETCTBYET HaOOp
KOHTUHTeHTHBIX Omar (X =(L+r)w, X, =@+r)w) mwm (x_=1050, x,, =1050). Eciu xe
WHBECTOP BCE CPEJICTBA BJIOKHUT B crapram bera, TO B cilyuae ycrexa craprana OH MOJY4YHT
(@+r)w=1000(1+r"), a mpu HEOIATONPHUITHOM PA3BUTHUU COOBITUH OH OCTAHETCS MPHU CBOEM
ucxonnom OorarctBe W=1000. Takum 0o0pa3om, CUTyallMH, KOTJa HWHBECTOP BCE CpPEICTBa
BKJIaJIbIBAeT B cTapTan bera, cooTBeTcTBYeT HAOOp KOHTHHTEHTHBIX Omar (X, =w, X, = (L+r)w
r
) mm (X, =1000, x,, =1000(1+Tr")).
CoeMHMB 3TH TOYKH, TIOJTYYUM BCE HA0OPHI KOHTUHTCHTHBIX 0JIar, TOCTYITHBIC HHBECTOPY.
Ha pucyHke — 3TO OTpe30K MpPSIMO#i, TAHI'CHC yIjla HAaKJIOHA KOTOPO# 1Mo aOCOTIOTHON BEIHYUHE
pasen (r'—r)/r.
A
YroObl mHBecTOp BBIOpanm Habop (X, =w, X, =(l+r')w), oH IOIKeH HaBaTh €My caMoe
OompIIoe 3HAYCHUE (DYHKIIUU OXKHIAEMOM MOJIe3HOCTH (Cpeay MTOCTYITHBIX eMy BapuaHToB). Ha
PUCYHKE 3TO IIOKa3aHO C IIOMOIIbI0 KPUBBIX Oe3pazmmumsa. B Touke (x =w, X, =@+r)w)
KacaTeNbHas K KpUBOU Oe3pa3nnuusi JOJKHA ObITh O0Jiee MOIOroil, ueM O o KETHAs TUHUSL.
TanreHc yria HakJIOHA KacaTeIbHOW K KPUBOW Oe3paziuuus mo abCOTIOTHON BETWYMHE PaBEH
_ ouU (XL'XNL)/aXL _ 1-7 X
XX - '
oU (X, XNL)/aXNL T X
TakuM 00pazom, TaHTEHC yrja HaKJIOHA KacaTelbHOM, MPOBEACHHON K KpUBOW Oe3pa3iuuus B

3HAYECHUIO IIPENEIIBHON HOPMBI 3aMeleHus: MRS

TouKe (X =W, Xy =(L+r’)w), pasen MRS, , (X =w, X, =(1+r)w)= 1_—7[(1+ r.
V1
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Bropoii crioco6 neamkoM OCHOBaH Ha rpadMuecKkoM aHalu3e, IOITOMY IMOBTOPSIET MOSCHEHUS K
rpadu4ecKoil HILTIOCTPAIUH, CACTaHHbIE BhIIIE, IPH OMIMCAHUH MIEPBOTO CIIOCO0A PELICHUSI.
OrpanuueHue s CTaBKH MPOIEHTa I’ 1pu rpad)nuecKoM aHaIn3e BBIBOJUTCS U3 COOTHOIICHHS
HAKJIOHOB OFO/DKETHOW JIMHUM U KacaTeNIbHOM K KpUBOW Oe3pa3iinyusi, MPOBEICHHON B Touke (
X, =W, Xy, = (@L+r")w) (T.e. B ToUKe, KOTOpasi COOTBETCTBYET CUTYAI[HH, KOTJa HHBECTOP BIIOXKUT

BCE JIeHbI'W B cTapran berta): r-r, -z @+r.
T
r'-0,05_0,8 ,
[TogcTaBUB 3HAYCHUS MAPAMETPOB, 3aJAHHBIC B YCIOBUH, IMOIYYUM 005 > 02 @+rn,
OTKyJIa HAIEéM ' > i
ST
(b)
1 cnocoo

WuBecTtop BbIOMpaeT BeNWYMHY X TakUM o0O0pa3oM, 4TOOBI MaKCHUMHU3HPOBATh (PYHKIIUIO

0KUJAEMOM TIOJIE3HOCTD:

U(x) =zu(@+r)x+@+r)(w—x))+L—z)u(x+ @+ r)(w—x)) =
=zu(@+r)w+(r'=r)x)+ (L—z)u(@+ r)w—rx) - max

0<x<w
r1€ 7 - BEPOSATHOCTb OJIArONMPHUATHOrO HMCXojia ajis craprana bera, U(X) - smementapHas
(GyHKIMS MOJe3HOCTH MHBeCTOpa ((pyHKIMS 1ose3HocTH bepHynn).
Haiinem 3HaueHue X, MpH KOTOPOM BBIIIOJHEHO YCJIOBHME IMEPBOTO MOpsAKa KaK PaBEHCTBO:
U'(xX)=z(r"—ru' (@+rw+ (" —rx)—A-z)ru'(@+r)w-rx) =0.
Bamernm, uto  U"(X)=z(r'—r)*u"(@+r)w+(r'—rx)+1-z)r’u"(@+r)w—-rx)<0. Ito
03HAYAET, YTO MAKCUMHU3UpyeMasi QYHKIIMsI CTPOTo BOrHyTa. Toraa, eciii HailieHHOe 3HaueHne X
npuHaeKuT nHTEpBaity (0, W), TO OHO SIBIISIETCS PEIICHHEM 3a1a4H.
Bo3mokHa npyras aprymeHTanus, 0e3 HMCIOJNB30BaHUs ycloBHs BToporo mopsaka U”(x) <0,
COOTBETCTBYIOIAs AITOPUTMY MaKCUMH3AI[UU HETIPEPHIBHOM (PYHKIINU HA OTpE3KE.
Jis 3amaHHBIX B YCIIOBHMM 3HAU€HHWHM MapaMeTpoB 3aJjaud  yCJIOBHE MEPBOTO TMOpSIKa
3aIKChIBAETCS CIENYIOIMM 00pa3oM:



U'(x)= 02:025 __08:0.05 =0. Ortkyna Haiizem 0<X=840<w=1000. Takum
1050+0,25x 1050-0,05x

obpasom, B ctapran bera nanuBun Bnoxut 840 m.e., a B ctapran Anbda, COOTBETCTBEHHO, 160

a.e.
I'paghuueckasn unnrocmpayus 6 npocmparcmee KOHMUHSEHMHBIX O1a2
Ha pucynke kpuBas 6e3pazinuuusi KacaeTcs O HKETHON JTMHUYA BO BHYTPCHHEM PEIICHUU.

XNL
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Bropoii cioco® ocHOBaH Ha MAaKCUMH3AIIUHU OKUAAEMOI MOJIE3HOCTH HHBECTOPA B MPOCTPAHCTBE
KOHTHHTCHTHBIX KOHTHHTEHTHBIX Onar. JrTa 3ajaya aHaJIOTWYHA 3aJadye MaKCHMH3aIuu
MOJIE3HOCTH MOTPEOUTEIS TPU OI0KETHOM OIPaHUYCHHUH B YCIOBUSX OMPEICICHHOCTH.
BriBenem ypaBHeHHE OFOJKETHON JIMHUU.

KonTuHrenTHele Onara depes X 3alUCHIBAIOTCA CHEAYIOIIUM obpasoMm: X, =(l+r)w—rx u

1+r X

Xy, = @A+r)W+(r'=r)x. Bepasum X m3 X (X==——W--F) H TOACTaBUM B X, :
r r
r'—r 1+r r'—r r'
Xy =— X, +@+r)w+(r'—r) W=— X +@+r)w—.
r r r r
. ) r'—r r'
CnenoBaTenbHO,  ypaBHEHHE  OIOJUKETHOM — JMHUHM: X = R X, + @+ r)w? npu

w<x <(@+r)w.

Torz[a 3ala4a MHBECTOPA, IO aHAJIOTuu C 3a):[aqel71 HOTpe6I/ITeJ'I}I B YCJIOBUAX OIPCACICHHOCTH,
3aIUCHIBACTCS CIIETYIONIIUM 00pa3oMm:

U (X, Xy ) =7Inxy, +@-7z)Inx, > max

XL, XL 20
r—r r'
Xy, =— X, +@+r)w—
r r

w<x <(1+nrw

BHyTpeHnHee penieHue 3a1a4u YAOBIETBOPSET CIEIYIOIIUM YCIOBUSIM:

r'-r o -
1) MRS = —— (ycs0oBue KacaHus KPUBOM Oe3pa3inyusi U OF0IKETHOM JTMHUK ),
r

XLXNL
r'—r r’ . .
2) Xy, =———X_+ L+ r)w— (uckoMslit HAOOp JIEKUT HA OIOHKETHOI JINHUHM).
r r
[TockoJIbKY WHBECTOP SIBIIICTCS PUCKOPOOOM, JIIT BHYTPEHHETO PEIICHUS YKa3aHHBIC yCIIOBHS

SABIAKOTCSA HE TOJIBKO HCO6XO}II/IMBIMI/I, HO U JOCTAaTOYHBIMU.



PemB a1y cucremy, Haitnem (x,_=1008, x,, =1260). IloxmcTaBuB B BBIpaXKEHHE I

KOHTHUHI'CHTHBIX OJar, Hangém X =840.

XNL
X=W
, XL =X
(1Y N—
1260 |-------
r: 4
L ryw po---AE TS
: L T x=0
oA
SO
AT
///, i i i
S
W 1008 (L+r)w X,

a) Correctly written XL and XnL — 1 point
Expected Utility — 1 point (if a student wrote Eu without XL and XnL — 2 points overall)
Calculated First Order Condition (the maximization procedure) — 1 point
Calculated r’ — 1 point
[llustration — 1 point
If a student used wrong Eu, however made an attempt to maximize the function — 1 point
If a student made a comparison using either Ex or Eu (without maximization prosidure) —
0 points
b) Expected Utility — 2 points
Calculated First Order Condition (the maximization procedure) — 1 point
Calculated amount of money invested in each startup — 1 point
Illustration — 1 point
If a student used wrong Eu, however made an attempt to maximize the function — 1 point

All answers without justifications and proper solutions were not considered as right
ones.

Not completed illustrations (without indicating parameters) or illustration drawn in
wrong space were not considered.

3amaua 5 (10 6amioB). MccnenoBaresb OIEHMI CIEAYIONIYIO PErPECCHOHHYIO MOJIEh Ha OCHOBE
55 nabmroaeHmi.

@) (a2)  (ay)
B ckoOkax ykaszaHbl cTaHJapTHblEe OMIMOKM OIEHOK Ko3((duuueHToB. Takke H3BECTHO, YTO
TSS=2500, a cymMmma kBapaTOB OCTaTKOB paBHa 250.
A) Paccuuraiite 3HaueHHe KO3(PPUIMEHTa NETEPMUHAIMH, 3HAYEHHE CKOPPEKTHUPOBAHHOIO
Kod(duUIMeHTa TeTepMUHAIUY.
B) IlpoBeppTe 3HAYMMOCTH ypaBHEHHS B IEJOM: CHOPMYIHUpPYHTE HYJIEBYIO THIOTE3y H
MPOTECTUPYMTE €€.



C) Paen mu xoxddumueHT npu nepeMeHHon X aesAtu? CHopMymIupyiTe COOTBETCTBYIOIIYIO
TUIIOTE3Y U MPOTECTUPYUTE €e.

D) [MocTpoiite 99-npoI1ieHTHBIN JOBEpUTEIBHBIN HHTEPBAT 7151 KO PHUIMeHTa mpu MepeMEHHOU
z.

E) Jlanee wuccrmemoBarenb m100aBUI B MOJENb €IIe ABE MepeMeHHbie (W u t), mocie 4vero
Kod(uimeHT aerepMuHauu Beipoc 10 0,95. Cromno nm pacmmmpsats Moaenb? OCylmiecTBUTE
COOTBETCTBYIOIIUH TECT.

Ilpumeuanue: Bce TUIOTE3bI B JAHHOW 3aaue HEOOXOIMMO TIPOBEPSITh IPU YPOBHE 3HAYUMOCTH
1%.

Pemenne:

RZy=1— "2 ("‘1) = R? - 5* (1-R?) =09— ==+ (1-09) = 0,89

B)Ho: 1= B2 =0 (yi = Bo+ Bixi + Bozi + &)
0,9 55-3
F = *
1-09 3-1
OTO 3HAYEHUE CJENYET CONOCTAaBUTh C KPUTUUYECKUM 3HAYEHHMEM IIPU YpOBHE 3HAUUMOCTH 1%,
T.. F(2, 52). Ecau 234 Gonblie kpuTudeckoro 3uauenus F(2,52), To rumnoresa He mMPUHUMAETCS.
B nmpoTuBHOM cityyae rumoTe3a He MOXeET ObITh OTBEPIHYTA.

C)Ho: B =9
8,9-9
t= o7 1TO CICNYET CPaBHWTH IO MOAYMIO C KPUTHYECKMM 3HAUCHUEM IpPH YPOBHE

snaunmoctu 1%: t(52).
Ecnu [t|<kputnyeckoro 3nauenus t(52), runoresa He MOKET ObITH OTBEPrHYTA, T.€. KOA(DHUIIUCHT
npU TIEpEeMEHHOM X paBeH 9 Ha 1% ypoBHe 3HaUMMOCTH. B NMPOTHMBHOM cilydae THIOTe3a HE
IPUHUMACTCSI.
D) B, € (-1,5-a3*t(52); -1,5+a3*t(52))
E) HoBoe ypaBHeHue:

Yi = Bo+ Pixi + Bazi + Baw; + Bati + ¢
Ho: 3= B4 =0
RZ. — RE* n—k: 0,95—0,9* 55-5
1— RZ, q 1-0,95 2
YTO HEOOXOMMO CPABHUTH C KPUTHYECKUM 3HAYCHUEM MTpU ypoBHE 3Hauumoctu 1%: F(2; 50)
Ecmu 25>kputndeckoro 3nauenus: F(2,50), To rumoTe3a He MPUHUMAETCS, PACIIUPSHHAS MOJIEIb
Jy4Ilie, 9eM KOpOTKasi, T.e. HOBbIE TIepeMEHHbIC T0OABUTh CTOUT. B MPOTHBHOM CiTydae THIOTe3a
HE MOXET OBbITh OTBEPTHYTA.
Kpumepuu oyenxu. Eciu 6vin pewien 6eprno xoms 661 00un nynkm (Hanpumep, nynkm A, B unu E,
0Jis1 KOMmopo2o He mpebo8aNUch 3HAUeHUs CMAHOAPMHBIX OWUOOK), MO 3a 3a0ayy CMABUIACH
oyenka 5 6annos.
Ecnu 6viiu pewenvt 6epro xoms Ovl 06a nyHkma (6 m.u. obosnauensvt al, a2, a3 umu opyeum
obpazom cmanoapmusie owubKu u npuedeHvl Koppekmuvie gopmynvt ¢ nynkmax C u D), 3a
3adayy cmasunacs oyerka 10 6annos.
Ecnu ne 6vi10 npusedeno Hu oomoii éeprou hopmynvi, 0aHvl HeGepHble OMEembl, MO OYEeHKA
cocmasnana () bannos.

3anaua 6 (10 6an0B). JIoObiua HeTH B PD XapakTepusyercs ciaenyromei TMHaMUKOMI:
l'on 2017 2018 2019

Jlo6bIya HeTH, MIIH TOHH 546 556 560

Jlns ananu3za TMHAMUKH JOOBIYU HEPTH BBIYUCIUTE, MPUHAB 2017 T. 3a Ga3UCHBIIA:

1) Ilennsle n 6a3ucHbIe aOCOTIOTHBIE MPHPOCTHI (IO TOJIAM);

2) llemHble 1 0a3MCHBIC TEMITBI POCTA U TEMITBI IIPHUPOCTA (TI0 TO7aM);




3) CpenneroaoByro 100614y HEDTH ¥ CPEAHETOA0BOM aOCOMIOTHBIN MPUPOCT A00bIUYM He(TH 3a
paccMaTpUBaeMbIi IIEPUOL.
4) CpemHerofoBoO# TEMII pOCTa U IPUPOCTA JOOBIYHM HEPTH 32 PaCCMATPHUBAEMBIH TEPHO/I.

Pemenne.
1) Paccuutaem 1ienHbie U 0a3UCHBIC a0COTIOTHBIC MPUPOCTHI (MIIH TOHH):
2018 2019

IeniHbIe aOCOMOTHBIE IPUPOCTEI, Yi- Vi1 556-546=10 560-556=4
BasucHble a0CONMIOTHBIE TPHUPOCTHL, VYi-Yo 556-546=10 560-546=14

2) PaccunTaem 1ienHbie U OA3MCHBIC TEMITBI POCTA M TEMITBI IPUPOCTA!

2018 2019

Ilenubie Temtsl pocTa, Yilyi1*100, B % 556/546*100=101.83 | 560/556*100=100.72
BasucHsle Temmbl pocta, YilYo*100, B % 556/546*100=101.83 | 560/546*100=102.56
Ienubie Temmnbl npupocta, [lerns. Temn pocta — 100% 1.83 0.72
Lennbie Temnsl npupocTa, basuc. Temn pocta — 100% 1.83 2.56

3) Cpennerozosas 100bua HEPTHU U CPETHETOIOBOM aOCOTIOTHBIN MPUPOCT A00bIUN HEPTH.

Dy

CpenneronoBas g00b4a: y = == =(546+556+560)/3= 554 miH TOHH
n

Cpennero1o0Boit abCOIIOTHBIN TPUPOCT: AY = y”—_i/l =(560-546)/2= 7 MiIH TOHH

4) CpemHerofoBO# TEMII pOCTa U IPUPOCTA JOOBIYHM HEPTH 32 PACCMATPHUBAEMBIH ITEPHOI.
CpenHero1oBoi TeMI pocTa: \/1,0183*1.0072 = 1.0127 nmu 101.27%
Cpenneronosoii Temn npupocra: 101.27%-100% = 1.27%

Kpumepuu oyenku: nynkm 1 — maxcumym 3 oanna, nynkm 2 — makcumym 2 6aina, nywkm 3 —
maxcumym 3 6anna, nynkm 4 — maxcumym 2 oanna.

Ecnu 60 2-m nynxkme Oviiu nepenymanvl memnvl pocma u memnvl RpUpocma, Ui pacciumanbsl
MONILKO MeMNbl pOCma Uil MoJibKo memMnvl NPUpPOCma, MAaKCUMAlbHAs OYeHKA 3a 3MOMm NYHKM
cocmasnsna 1 6ann.

Eciu 6 3-m nynkme oouna u3 gpopmyn 6vina Koppekmua, a Opyeas - HEeKOPPEeKmHd, OYeHKd
cHudcanacey Ha 1 6ann.

Ecnu 6 4-m nynkme ucnonvzosanacey popmyna cpeone2o008020 memna pocma (1,0183+1,0072)12,
MO MAaKCUMANbHASL OYeHKA 3a Imom nyHKm cocmasensina 1 6ann.

BapuaruBHas yacrTb

Tpek «KopnopaTuBHble GUHAHCHD)
Below is given a mini case
Every question will be formulated in regard to the case setup

ABC company follows NO growth strategy. ABC company is financed with debt capital and equity
capital. Equity consists of 2000 shares that are traded today at 400 rubles each. Debt is represented
by riskless perpetual bonds which offer 6% coupon rate. In total there are 250 bonds and each has
face value of 1000 rubles. ABC’s management team is considering a “complex restructuring plan”.
Managers want to issue additional debt and use the proceeds to pay out dividends immediately.
Management has decided to issue 100 risky straight coupon bonds with face value of 500 rubles
with 10-year maturity. New bonds are expected to be sold at their face value and offer 7% coupon
rate. Suppose you believe CAPM holds. Corporate income tax rate which is the only market



imperfection equals 20%. The risk-free rate of return is 5% and yield curve is flat. ABC
management plans to retire the new risky bonds when they mature at the end of 10 year period and
will finance this repayment with an additional equity issue. ABC management team will disclose
the description of the whole “complex refinancing plan” tomorrow morning. Analytics assume
ABC’s interest tax savings are of the same level of risk as its corresponding debt issues.
Unfortunately, you are not given the information regarding the systematic level of risk of ABC’s
equity and have to deal with comparable companies. XYZ company is a perfect candidate for that.
XYZ’s line of business is the same as ABC operates. However, XYZ company is 10 times greater
in assets. Possibly, such a difference in size can be explained by XYZ’s longer history of
operations. XYZ management team continuously reinvests 25% of its earnings. XYZ uses two
types of capital. One half is equity which has beta of 1,5. The other half is perpetual debt offering
6% yield. Analytics assume XYZ’s interest tax savings are of the same level of risk as its operating
assets. Expected return on the market portfolio is 15%.

Suppose, ABC’s managers will firstly disclose all the details of their “complex refinancing plan”
tomorrow morning. Afterwards they will issue debt and, finally, will use the proceedings to pay
out cash dividends.

Answer the following questions:

General comments:

Fines were given for “too general” and conflicting conclusions

Make sure you make conclusions under given corporate income tax imperfection. This was basic
case. Other assumptions could be applied if stated

Fines were given for mistakes in calculations of fair values of debt, equity and value weighted
ratios

Hamada relationships can’t be used in our case (systematic level of risk of debt is not zero).

New PVTS is limited to 10 interest tax savings (new PVTS < newD*Tc)

Market value of existing ABC bond > its face

Essay type answers were penalized for no reasoning statements or contradictions to assumptions
(perfect capital market + income tax; no other taxes, no asymmetry; no agency costs)

Task 7 (10 points). Determine the ABC firm value and the ABC stock price at three important
moments of time: today before the announcement, tomorrow morning after debt issue and
tomorrow after dividend payment. Don’t forget to provide assumptions, explanations and
calculations if needed.

Points were given to correct calculation

firm value (800+300) and the ABC stock price (400) before announcement: 2 points

firm value (increase by additional PVTS) and the ABC stock price (increase by new PVTS over
number of shares) after announcement and before dividend payment: 4 points

firm value (decrease by overall dividend paid) and the ABC stock price (decrease by DPS) after
announcement and after dividend payment: 4 points

Task 8 (10 points). Determine the required return on ABC equity today and tomorrow after the
announcement. Don’t forget to provide assumptions, explanations and calculations if needed.

Points were given to correct calculation
Full points (cost of ABC equity before (5 points) and after (5 points) restructuring) were given in
case of correct approach to risky debt characteristics of ABC and XYZ. Hamada was penalized if
applied with no additional assumption and clear reasoning



Task 9 (10 points). Determine the change in ABC stock value as a result of capital structure
change in 10 years when ABC is supposed to issue additional equity and repay risky debt. Present
calculations if necessary.

Full 10 points were given to related to question discussion with conclusion that stock fair value
should NOT change at the moment of equity issue. The main reason for that - there is no new
information about capital structure changes. Every investor was given the cash flow plan at the
current moment of refinancing plan announcement.

Task 10 (10 points). You probably mentioned that ABC newly issued debt is riskier then existing
one. Should shareholders of ABC react somehow to this fact? If you are given the right to choose
the level of risk of new debt, what is the max level shareholders can approve?

Points were given to meaningful discussion around two issues

MM relationships work not only for riskless, but also for risky debt (cost of equity increases
accordingly if D/E increases): 4 points

The max level of systematic risk of debt in capital structure discussion can’t exceed the value of
beta of unlevered equity. The main reason here is that beta of debt is the result of shareholders’
CS choice under assumption of efficient debtholders behavior. If you offer debt (with beta debt >
beta of unlevered equity) potential investors will refuse to buy it. : 6 points

Task 11 (10 points). You probably mentioned that our comparable company is greater in size than
ABC. Explain how this information should be accounted for by professional financial analysts.
Explain the role of size factor in empirical asset pricing.

Points were given to meaningful discussion around two issues
Motivation of the general relationship — greater firm size is associated with lower risks (3 points)

The rest (7 points) is given to meaningful discussion of empirical asset pricing efforts with
references to relevant literature.

Tpexk «®PUHAHCOBBIC PHIHKY U (PUHAHCOBbIE HHCTHTYTHD)

3anaua 12 (6 6aauoB). Oxxugaemast JOXOAHOCTb PIHOYHOTO NOpTdens u3 Tpex akuuit A, B u C
paBHa 30%, Oe3puckoBas craBka - 10% rogossix. Koadduunent Oera nis akiuii komnanuu A
cocrasiisiet 1.3, g akumii komnanuu B cocrasiser 1.5, a nns C pasen 0.7. Iloprdens coctout
Ha 50% wu3 akuwmii A, Ha 30% wu3 akmuit B, Ha 20% u3 aknuit C. Onpenenure OXKUTAEMYIO
JIOXOJHOCTb MOPTdeEs U3 3TUX Tpex Oymar, UCroib3ys ypaBHeHne SML.

Pemenue: bera moprdens= 1.3*0.5+1.5*%0.3+0.7*%0.2=1.24,

Oxwumaemas goxoaaoctb=10+1.24(30-10) =34.8%

OtsBet. 34,8%

Kpumepuu oyenxu. Ecnu npumensnuco HesepHvie popmynvl 015 paciema bema nopmeensi u/unu
021CUOAeMOl OOXOOHOCMU, MAKCUMATbHASL OYEHKA cOCmaessing 2 oanid.

Ecnu ucnonvzosanucy eeprvie popmynvl, HO 8 HUX ObLIU NOOCMABNIEHbL HEGEPHBIE BEIUUUHDL, MO
MaKkcumanbHas oyenka cocmasnsna 3 oanna.

3agaua 13 (6 6amnoB). MlHBecTOp BEIET TOPTOBIIO C WCIIOJIB30BAaHHEM 3aeMHBIX cpencTB. OH
Ky OJIHY akiuio kommanuu mo 80 y.e., B3sB B3aiimbl y Opokepa 60% ot 3Toif cymmbl. Ha



CKOJIbKO TIPOILIEHTOB JOJDKHA YIAcTh IIeHa aKIUH, YTOOBI YPOBEHb MapiKH, MPEIOCTABISEMOMN
opoxepoM, coctaBui 20%?

3agauya: 60% ot 80 py0 = 48 pyo.

Yposenb mapxu = (P-48)/P = 20% = P=60 py0, uto cocrasisiet 75% ot 80 py0, T.¢. ieHa J0JDKHA
ynactb Ha 25%

OtBert. Ha 25% 10/ KHA YIIAaCcTh 1I€HA AKIUU.

Kpumepuu oyeuxu. 3a 3a0auy cmasuncsa 1 6ann, eciu npasuibHo ObLIO HAUOEHO MOAbKO
80*0.6=48 py6. 3a Odanvueliwee pewieHue cmasuics makcumym euje ooun 1 oann, eciu Oviia
HeBePHO 3aNUCAHA (YOPMYIA YPOBHS MAPICU.

3amaua 14 (5 6amoB). M3BecTHO M3 OTYETHOCTH KOMITAHHMH, cocTaBieHHOU 1o MC®O, uto
KalUTaJIbHBIE 3aTPaThl KaMIIAHUU COCTaBILIOT 50 miH pyoOsnel, amopruzanus 30 mMiuH pyOnei,
U3MEHEeHHUs B 000opoTHOM Kanutajne 20 MiIH pyOusiel, KoMIaHus MIaTUT Hajoru no craske 20%.
Taxxe nMeeTcst HaJIe)KHbIN OTYET AaHAJTUTHKA, B KOTOPOM yKasbiBaeTcs, uto EBIT cocrasiger 100
MJIH pyOusteid. Halimure cBOOOMHBIN JEHEKHBIN MTOTOK JJIS ATOTO TOJa.

Pemenune: FCF=EBIT*(1-T)+D&A—delta NWC-CAPEX =100*(1-0.2)+30-50-20=40 muiH pyo0.
Otgert: 40 miH pyo.

Kpumepuu oyenxu. Eciu ucnonvsosanace gpopmyna FCF, ¢ komopoti 6vi1u koppekmno yumeHol
EBIT, D&A, delta NWC, CAPEX, no 6buiu nexoppekmno yumenvl HAN0206ble OMYUCICHU,
MaxkcumanvHas oyenka cocmasnina 3 oanna. Eciu ucnonv3zosanacs opyeas HesepHas gopmyna
FCF, maxcumanvnas oyenxa cocmasnsina 2 bania.

3agaua 15 (5 6amnoB). MuBecTop oOmamaer obOnuranueild, KOTopas B HACTOSIIMA MOMEHT
TOpryercst Ha peIHKe 110 73,5% oT HomMuHana, e€ MoauduIIMpoBaHHas Aropaius paBHa 7. HomuHan
obnuraruu paseH 1000 py0. AHATUTHUKHY OKUJAIOT B OJMKakIee BpeMsl yMEHBIIICHUE CTaBOK Ha
20 OGasucHbIX MyHKTOB. Kak M3MEHHUTCS OJarocoCTOSHUE HMHBECTOpa B CiIydae pealu3aluu
JTAHHOTO COOBITHSA:

Pemenue: 1 6. 1. =0.01%, 20 6.11. = 0.2%, delta P / P = -MD* delta Y=(-7)*(-0.2%)=+1.4%

- delta P = 735%1.4% = +10,29 pyo0.

Otgert: Ha 10,29 py0 BeIpacTeT 11€HA OOJIUTALIUY.

Kpumepuu oyenxu. Eciu 6azuchviii nynkm Obl1 NPUHAM PABHBIM He OOHOU COMOU NpoyeHma, d
Opyeoll eenuyute, oyeHKa cHudxcaracsy Ha 1 oann.

Ecnu nanpaenenue enuanus uzmeneHusi NpoyewmHOU CMABKU HA yeHy obaueayuu Ovlio
onpeoeneHo He8epHO, OYEeHKA CHUMCANAcy Ha 1 oan.

Ecnu ucnonvsosanace neeepnas gpopmyna ons pacuema usmeHeHUus YeHvl 8 3a8UCUMOCMU OMm
MOOUPUYUPOBAHHOTU DIOpayUlU, MO MAKCUMATIbHASL OYeHKa cocmaeisna 2 bania.

3agauya 16 (6 6annoB). JloxoaHocts noprdenst A paBHa 15%, a cTaHgapTHOE OTKJIOHEHHE
noxoaHoctu paBHO 8%. JloxoaHocts moptdens B cocraBnser 21%, cranmapTHOE OTKIOHEHHE
noxogHoct paBHO 20%. bespuckoBas crtaBka 11%. Kaxoit mnoprdens umeer nyumme
XapaKTEPUCTUKU YIIPABJICHUS, €CIIA OIEHUBATH C MOMOIIbI0 Koddduruenta [llapma?

Pemenue: [apm st moprdens A= (15-11)/8=0.5, nns B =(21-11)/20=0.5

OrtBet: koapdunments! [lapna y o6oux noprdeneit oquHakoBsl U paBHbl 0.5.

Kpumepuu oyenxu. Eciu Ovina npusedena Hesepuas ¢hopmyra xosgpguyuenma I[llapna, mo
MAKCUMANbHAs OYeHKa cocmaensna 2 bana.

3agaua 17 (9 6aanoB). MuBectop u3 Poccum xymwn akmwm kommannun ABC Ha 500 ThICSY
noymapoB. CTaHIapTHOE OTKJIOHEHHE JIHEBHOW 0XOMHOCTH akuuu coctasisieT 1.3%. Kypce
nojutapa: 1 gonnap=73 pyOms, craHAapTHOE OTKJIOHEHUE THEBHOTO H3MEHEHHUS BaIOTHOTO Kypca
0.3, koahULIMEHT KOPPEISIIII MEXIYy KypcoM JIoiijlapa U JOXOJHOCThIO akiuu paBeH (.2. Bcee
MOKa3aTelIl pacCUUTHIBAIOTCS HA OJMH AeHb. Pacnpenenenue sBiseTcss HopMaibHbIM. Haiiaue:
A) CTonMOCTh TaKeTa aKIfil HHBECTOpa B PyOIIsX.

b) ducnepcuio u cTangapTHOE OTKJIOHEHHE THEBHOU PYOJICBOM TOXOIHOCTH TTAKETa aKITHi.



B) OnnonneBnbiii VaR makera akuuii ¢ JOBEpUTENbHOM BEpOSTHOCTBIO 95% (B pyOiasix).
[TpuHSTH, YTO JAHHOMY YPOBHIO BEPOATHOCTH COOTBETCTBYET 1,65 cTaHIapTHBIX OTKIOHEHU.
Pemenne: A) PyOnesslii skBuBanieHT croumoctu akiuii: 500 teic. mommapoB*73=36,5 miH
pyoueii.

b) Hucniepcus JOXOTHOCTH noptdens c Y4ETOM BaJFOTHOTO pucKa
=1.32+30%+2*1.3*30*0.2=917.29.

CranjapTHOE OTKJIIOHEHHE T0X0MHOCTH = /917.29 =30.28%.

B) OpnomueBnbii  VaR  moprtdens ¢ J0OBepUTENBHOW  BEPOSATHOCTHIO  95%:
36,5mt*0.3028*1.65=18,236 MiH pyOsei.

Kpumepuu oyenxu. Kastcowiii nynkm oyeHu8aics Makxcumanivho 3 oaniamu.

Ecnu ovinu npueedenvi nesepuvie popmynvt 0na oucnepcuu 0oxooHocmu nopmens uau VaR
nopmgbens, mo MaKkCuManbHas OYeHKd 3a COOMEEeMCmaeYIowWull NyHKm cocmaensana 1 oaun.

3anaua 18 (4 6amna). OxugaeMble T0XOIHOCTH akUuuii A U B olleHuBaIOTCS, COOTBETCTBEHHO,
kaK 21% u 24% B rox, ux Ko3pGHUIHEHTH OeTa OIEHUBAIOTCS, COOTBETCTBEHHO, Kak 0,9 u 1,2.
BbespuckoBast noxomHocth paBHa 6%. Mcronb3ysl JUIMHHBIE W KOPOTKHE IMO3UIIMH, HUHBECTOP
COCTaBIISieT PBHIHOYHO-HEHTpaIbHBIA MOPTQENb U3 yKa3aHHBIX TPEX AaKTHBOB C OXKUIAAEMOUN
noxoaHocThio 9%. Jlomns 6e3pruCcKOBOTO aKTHBA B TaKoM moprdene OyneT paBHa:
Pemenne. PeiHouHO-HEHTpanbHBIH MOpTdhens uMmeeT HyneByto Oety. Jlonu Oymar A u B B Hem
npornopiuoHaibhsl (1,2; -0,9) wu (4; - 3).
Hoxonnocts noptdens u3z A u B B nonsx (4, -3) paBna =21%%4-24%*3 = 12%.
st mommyuenust TpedyeMoit moxomHoctr 9% HykHO B3aTh nopTdens 50/50 u3 6e3pucKoBOro
akTuBa M optdens u3z akuuit (T.K. 0.5%12% + 0.5*6% = 9%).
Take MOXHO OBIJIO COCTABHTh U PEIIUTH CHCTEMY YPaBHCHHI:
PBaW, + LWy =0 09w, +1.2w, =0 w, =2
AW, +rgWg +1r,w, =0.09 _>5 J0.21w, +0.24w, +r, (1-w, —W;)=0.09 > Jw, =-1.5

W, +Wg +W, =1 wf =1-w, —w, w; =0.5

rzie Wa, We, Wi— J1oJii B moptderie akTuBoB A, B 1 6e3prucKoBOro akTHBa COOTBETCTBEHHO.
Oteet: 50% no7s 6€3pHUCKOBOTO aKTHBA.

Kpumepuu oyenku. Eciu pewenue cmpounocy ucxoods uz moeo, 4mo 0Oema pblHOYHO-
HeumpanbHo2o nopmepens pasua 1 (a ne 0), mo maxcumanvHas oyenka cocmasisana 2 6ana.
Ecnu 6viiu npusedenvt Hesephbie popmyvl 015t doxooHocmu nopmepens ulunu bemuvl nopmepens,
MO MAKCUMANbHAS OYeHKa cocmasisina 2 bauua.

3agauya 19 (5 6aanoB). Ilena criot akuu paBHa 130 py0., 6e3puckoBas craBka 5%. DakTudeckas
dopBapaHas 1ieHa akuM ¢ noctaBkoi yepe3 30 nuei paBHa 130,4 py0. OmpenenuTs, Kakyro
npUOBbLIb MOKET OMYyYUTh apouTpaxep. [Ipunare, uro B rony 360 gHeil.

Pemenne. Teoperndeckas ¢poppapanas uexa F = 130*(1+0,05*30/360) = 130,54 py0.

[TpubbsuTE apouTpaxkepa = 130,54-130,4= 0,14 pyo®.

Otger: 0,14 py6.

Kpumepuu oyenxu. Ecnu npusedennas gpopmyna ons oyeHku npudvliu apoumpaxcepa He 6epHa,
Mo MaKCUManibHas OyeHKka cocmaegnana 2 obanna.

3amaua 20 (4 6ara). OnpeaenuTh OJJHOAHEBHBIN VaR ¢ TOBEpUTEILHOM BEPOSATHOCTHIO 95% muist
naketa akiuid komrmaanu ABC croumocTsio 30 mutH py0. CTaHmapTHOE OTKIIOHEHHE JOXOTHOCTH
aKIUH B pacueTe Ha JieHb paBHO 1.2%. /loBepurenbHOit BeposiTHOCTH B 95% cooTBercTByeT 1,65
CTaHJAPTHBIX OTKJIOHCHUH.

Pemenne. VaR = 30*0,012*%1,65 = 0.594 muH py6.

Otgert: 0.594 miH pyo.

Kpumepuu oyenxu. Ecnu npusedennas gopmyna ons oyenku VaR ne eepna, mo makcumanbHast
oyenka cocmaegnsia 2 bania.



