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Pemienus 1 oTBeTHI
PART 1 Microeconomics, Macroeconomics

Criteria for checking task in microeconomics (25 points)

A monopoly is facing two groups of consumers. The inverse demand function of the first group of
customers is described by P; = 2000-20q;. The inverse demand function of the second group of
customers is described by P, = 2500-500,. The number of consumers in the groups is the same.
Suppose that firm have estimated the following production function: InQ=0,5InK+0,5InL. Assume
the structure of factor markets are perfectly competitive. The current market wage rate is $500 per
worker, the price of capital is $500 per unit.

Question 1-1. (7 points)

Find the profit-maximizing prices and quantities, calculate the profits if firm can successfully price
discriminate.

Question 1-2. (8 points)

Suppose the firm sets a uniform price to maximize profit. Calculate firm’s profits. Comparing your
answers to (1-1) and (1-2), what choice should the monopolist make?

Question 1-3. (6 points)
Compare social welfare in two cases. Demonstrate on a diagram.
Question 1-4. (4 points)

Is that an overall result when the monopolist uniform prices are compared with the third degree
discriminator prices?

Solution:
Question 1-1. (7 points)
This is an example of third degree price discrimination.
max 1 =TR — TC= TRy + TR, — TC(q1+03)
Production function is Q=K®*L%® (monotonic transformation, taking logarithms)
In(L°°K%?)= 0,5In L+0,5InK
The long run total cost function for this production function is given by
TC(g,w1,W») = 2q(waw,)*?=2¢(500*500)?=1000q (2 points)

Marginal costs are constant in each market:



MC=1000 (1 point)

Profit maximization condition is:

MR;=MR,=MC

Solve these two problems separately (each market demand is independent).
MR;=2000-40q;=1000

01=25

p1=1500 (1,5 point)

MR,=2500-100qg;=1000

01=15

p1=1750 (1,5 point)

Total profit is computed by calculating the function below using optimal price and output (sales)
values:

1=1500%25+1750*15-1000%(25+15)=23750 (1 point)

The score is reduced by 1 point if at least one arithmetic error is occurred.

Question 1-2. (8 points)

If monopolist is not price-discriminative (uniform pricing), aggregate demand is:
Q=50-0,02p for 2000<p<2500

Q=150-0,07p for p<2000 (1 point)

Demand indirect function:

P=2500-50Q for Q<10

P=2142,9-14,3Q for Q>10 (1 point)
Marginal revenue is:

MR=2500-100Q for Q<10

MR=2142,9-28,6 Q for Q>10 (1 point)

Set MR =MC

Q=40 (1 point)

Price is than: P=1571,4 (1 point)

Profit =1571,4*40-1000*40=22856 (1 point)

Therefore, firm tend to be price-discriminative. (2 point)



The score is reduced by 1 point if at least one arithmetic error is occurred.

Question 1-3. (6 points)

The graph below depicts the third degree price discrimination strategy (Figure 1.)
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Figure 1. (1 point)

W=cs+ps=cs+ n1=0,5*500*25+0,5*750*15+23750=35625 (2 point)

The monopolist is price-discriminative (uniform pricing):

W=0,5*500*10+0,5*(10+40)*429+22856=36081(2 point)
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Figure 2. (1 point)

The score is reduced by 1 point if at least one arithmetic error is occurred.



Question 1-4. (4 points)

Previous analysis assumes that the same markets are served with and without price discrimination.
This may be not true:

— uniform price is affected by demand in “small” markets;
— firm may then prefer not to serve such markets without price discrimination;
— price discrimination may open up “small” markets.

The result can be an increase in aggregate output and an increase in welfare. In general, if total
output higher under third degree price discrimination condition, welfare is increased respectively.

Criteria for checking task in macroeconomics (25 points)

Country A is a closed economy. The consumption function for this economy is C = 100 + 0.8 (Y-T),
where C is consumption, Y is income, T is lump sum taxes. There are no income taxes. Government
spending on goods and services is fixed at 250, net taxes equal to 250, nominal money supply is
200, autonomous investments equal to 300. The price level in the short term is stable and equal to 1.
There are no inflation expectations.

Suppose that each 1 percent-point increase in the equilibrium interest rate induces a decrease in
investment by 5 and the demand for money by 1. Total demand for money consists of transaction
demand for money and speculative (or asset) demand for money. The sensitivity of money demand
to the changes in income is 0.25.

Question 2-1. (5 points) What are the equilibrium levels of the interest rate r, income Y,
consumption C and investment 1?

Question 2-2. (8 points)

Suppose the government wants to finance a 29 increase in government spending by selling bonds.
Find new equilibrium values for income and interest rate. Show the initial and subsequent
equilibrium on diagram IS-LM. What will happen to investment and savings by household as a
result of the government policy?

Question 2-3. (6 points) The central bank decides to intervene in order to prevent the economy from
increase in price level. How much must the supply money change to keep income at the initial level?
Show the changes of equilibrium on the Keynesian cross diagram and diagram IS-LM.



Question 2-4. (6 points) How has the interest rate changed as a result of fiscal and monetary
policies? Why? Explain your answer.

Solution:
Question 2-1. (5 points)
1S;: Y = 100+0,8(Y-250) + 300 — 5R + 250
IS;: Y =2250-25R
LM: 200 = 0,25Y-R
LM:Y = 800+4R

1S;=LM
2250-25R = 800+4R (1 point)

Rl =50

Y1 =1000 (2 points)
C (Y=1000) = 100+0,8(1000-250) = 700 (1 point)
I (R;=50) = 300 — 5x50 = 50 (1 point)

The score is reduced by 1 point if at least one arithmetic error is occurred.

Question 2-2. (8 points)

The government increases budget spending by 29, financing with loans in financial market. At the
same time, there is no loan provided by central bank, so the money supply remains unchanged.

1S,: Y = 100+0,8(Y-250) + 300 — 5R + 250 + 29 (2 points)
IS;: Y =2395-25R
1S,=LM
2395-25R = 800+4R
New equilibrium values for income and interest rates:

Y, =1020; R, =55 (2 points)



Al=-5x(55-50) =- 25 (2 points)
AYd=AY =20

AS=0,2x AY

AS=02x20=4 (2 points)

The score is reduced by 1 point if at least one arithmetic error is occurred.

Question 2-3. (6 points)
IS, (Y=1000): 1000 = 2395 - 25R [] R=55.8 (1 point)

LM, M, =0,25Y-R
M, = 0,25x1000 — 55,8 = 194,2 (1 point)

AMs =194,2 - 200 =-5,8 (2 points)
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(1 point) (1 point)

Question 2-4. (6 points)
Fiscal and monetary policy led to increases in interest rate two times.

1) The increase in government spending is provided by the state budget deficit growth. The state
budget deficit is financed by loans on financial market. The consequences of such a policy can be
considered either on the stock market model or on the money market model, since these markets are
balanced at the same interest rate:



B+M°=B%+M¢, torza B-B'=M%M° (excess supply on the stock market would be balanced by
excess money demand)

- The supply of the government bonds in the stock market is growing (the interest rate is vertical
axis, the supply of bonds is equivalent to the demand for debt capital Ld) bonds’ price falls while the
interest rate rises:

Bond® 1= Bond® > Bond® = Pbond l= R 1
T= = IS —
EpT=Y1"T

Or
G 1= Ep T= IS —;multiplicativelyY 7= Md T= R 1T

(4 points)

2) Central Bank policy aimed to control and prevent price increases

MS |l= R T= LM «

The Central Bank interventions enhanced interest rates growth.

(2 points)



PART 1 «®unaHcoBbIe PHIHKHM M (PMHAHCOBBbIC HHCTHUTYThD»

TECTBI (Bcero 20 6amioB mo 6110Ky)

Kpumepuu nposepku mecmos: konuuecmeo 0ainos 3a 6epHvle OMeemvbl HaA 60NPOCLL MeCcma
VKA3aHO Hudice O] Kaxico0o2o eonpocd. Bepnvlie omeemul 6vloenenvl nonysicupnoim wpupmom. 3a
HEeNnpasUIbHbIUL MHONCECMBEHHBIU 8bIOOP OMBEMOo8 («IUWHUe» Omeemsbl) OyeHKa CHuxicaiace Ha 1
bann.

Test 1. (2 points; 1 point per correct answer). Choose the correct answers:

1. An advantage of corporate Eurobond markets is that issuers from developing countries can
attract a larger amount of financing for a longer period of time, compared to the local
corporate bond markets.

2. Usually, corporate bond markets are characterized by a higher level of liquidity than government
bond markets.

3. In 2014-2018 in the Russian corporate bond market there was a tendency to increasing
concentration: medium-sized and small issuers were leaving the market.

4. Yields on 3-year bonds are more sensitive to changes in inflation forecasts than yields on 10-year
bonds.

5. It is incorrect to calculate bond indices by the method of «total return» (i.e. with account of
accrued coupon income).

Test 2. (2 points per correct answer).
The public company AAA produces beverages and the public company BBB produces luxury
clothes and shoes. What are the more appropriate beta coefficients for this companies?

Beta of AAA Beta of BBB
1) >1 >1
2) >1 <1
3) <1 >1
4) <1 <1

Test 3. (2 points per correct answer).

The multiplier EV/EBITDA of the company AAA is 7. The oil company BBB is analogous to AAA.
The company BBB has the following financial indicators: Net Income is 3 bin Rub, EBITDA is
10 bin Rub, the balance value of the Equity is 16 bln Rub, the market value of Debt is 25 bin Rub,
Cash and equivalents are 2 bin Rub.

The market value of equity of the company BBB based on the multiplier EV/EBITDA of the
company AAA is:

1) 45 3) 70
2) 47 4) 21



Pewenue: ona xkomnanuu BBB paccuumaem EV = 7*10 = 70 man pyo.
T.x. EV = MC + Debt — Cash and equivalents, mo MC = 70 - 25 + 2 = 47 mun pyo.

Test 4. (2 points per correct answer).

Suppose that the oil company AAA is a resident of the US and the oil company BBB is a resident of
a developing country. P/E of the company AAA is 20. Net Income of the company BBB is $5 blin.
Foreign investors decide to buy the 25% share in the equity of the company BBB.

Choose the correct answer about the sum which the investors should pay for the 25% share in the
equity of BBB:

a) the investors should pay about $25 bln, the price is based on the method of multipliers.

b) the investors should pay less than $25 bin: the investors prefer the stable macroeconomic
environment and low risks.

c) the investors should pay greater than $25 bin: the investors prefer high rates of economic
growth.

d) the investors can pay less or greater than $25 bin: the investors will consider other
fundamental and non-fundamental indicators of the company BBB, as well as country
risks and macroeconomic indicators of the US and of the developing country.

Test 5. (2 points per correct answer).

Macaulay duration of a corporate bond is 3 years. YTM is 6%. The coupon rate is 9% (per annum).
The percent rate in the market declines by 2%. How the bond price will change?

1) Increases by 5.5% 4) Decreases by 6%
2) Decreases by 5.5% 5) Increases by 5,66%
3) Increases by 6% 6) Decreases by 5,66%
0
Pewenue: ML = MD = 3/(1+0,06) = 2,83
(1+r)

% s — AT * A Hzmenenue yenvt = +2,83*%2% = +5,66%



Test 6. (2 points per correct answer).

The average historic premium between the return rate of the stock market index and the yield of
long-term government bonds is 5%. The expected return rate of the shares of the company «AAA»
is 12%. The return rate of the stock market index last year was 16%. If the stock market index grows
by 1%, it is expected that the shares of company «AAA» will grow by 1.5%. According to the
CAPM model, investors have no incentives to buy or sell shares of company «AAA». What is the
current yield of long-term government bonds?

1) 8,5% 3) 7%
2) 4,5% 4) 11%

Pewenue. Io ycnosuro 12% = rf + 1,5 *5%; credosamenvno, rf = 4,5%.

Test 7. (4 points, 2 points per correct answer).

An analyst calculated the coefficients of the linear regression of returns of company’s shares on the
returns of stock market index. As a result, he received the equation:

Y=1,3*X+0,06, R?>=0,79

Which of the following conclusions can the analyst draw from this information? (choose two correct
answers)

1) Risk-free rate of return = 6% 5) Raw Beta =0.79

2) Risk-free rate of return = 7.9% 6) Raw Beta =1,3

3) Risk premium = 1.3% 7) Adjusted Beta = 0,87
4) Required rate of return is 30% 8) Adjusted Beta=1,2

Pewenue. U3 npusedennoui hopmynwt credyem, umo Raw Beta = 1,3.

Adjusted Beta = 0,67 * Raw Beta + 0,33 = 1,2.

Test 8. (2 points).

With a 99% probability for a 4-day period, the maximum loss of the investment portfolio
“Investment grade bonds” will be 10 mIn Rub. Calculate the VaR of this portfolio for an 8-day
period and the same probability level:

1) 80 3) 40
2) 14 4)7
Pewenue. VaR (8 oneti, 99%) = (v/8//4)*VaR (4 ons, 99%) = 1,4*10=14 yuun pyo.



Test 9. (1 point per correct answer).

A 7-year, with 9% coupon rate, $1000 face value bond is currently trading at $1012. A yield to
maturity of this bond must be:

1) Less then 9% 3) Greater then 9%
2) Equal to 9% 4) Unknown

Test 10. (1 point per correct answer).
The concept of the efficient market underlines the great importance of:
1) Competition in the market
2) The regulatory framework
3) Information transparency and rapidity of information transfer
4) Liquidity in the market
5) Volatility in the market

Test 11. (1 point per correct answer).

Mogenbp 1nenooOpasoBanus ¢uHaHcoBbiX akTHBOB APT (Arbitrage Pricing) xapakrepusyercs
CJIEIYIOIIUMHA OCOOCHHOCTSAMH:

1) B otinune or CAPM yuuThiBaeTcs HE TOJNBKO PBHIHOYHBIA PHCK, HO U PUCK pa3zMepa,
CTOMMOCTH, T.€. 3TO MHOTO(aKTOpHAS MOJIENb C 3aJJaHHBIM HA00POM (DaKTOPOB PUCKA;

2) YuuTtsiBatoTcs Tpu U Ooiiee (pakTOpOB pUCKa, CpeAr KOTOPBIX 00A3aTEIbHBIMU SIBIISIFOTCS:
OeTa-puCK, pUCK pocTa, TUKBUAHOCTH aKTHBA,

3) (I)aKTOPLI MAaKPOIKOHOMHUYECCKOI0 puCcKa paceiisioTcsa HAa HECKOJILKO U B SIBHOM
BUIEC pblHO‘-leIﬁ PUCK HE€ YIUTHIBACTCH

4) 9to (kak 1 CAPM) ogHodakTopHast MOJIENb, TOJBKO YUUTHIBAETCS ClIEUU(UIECKUN PUCK,
KOTOPBIM U TOPOKIAET apOUTpaK.



3amaun (Bcero 30 6amoB mo OJI0KY)

Ipumeuanue. B 3a0auax oyenusaromcs He moibKo 0meemsl, HO U X00 pelieHus, opmyivl
pacuyema.

3anaua 1. (Bcero 12 6a/uioB, 4 6aj1a 3a Kas/Iablid MYHKT)

Komnanust «Ay» paccMarpuBaeT 11eJ1ecO00pa3HOCTh peann3aliii HHBECTUIIMOHHOTO MPOEKTa
1o pa3paboTKe HOBOW MOJIEIH aBTOMOOWIIS.

Cnpoc Ha TIPOIYKT MPOTHO3UpYeTCs Ha oTpe3ke Tpu roja. [IpoekT TpeOyeT HaudaabHBIX
WHBECTUIMI B oOopynoBanue B pazmepe 900 Teic. momn. (rox t = 0). Exxeromnas amoprtusanus
cocraBut 200 ThIc. Mot (t = 1, 2, 3). B KoHIle TpeThero rojga 000PyAOBaHUE IS IPOU3BOJACTBA
OyZIeT peann30BaHO Ha peIHKE ¢ moTeped 70% croumocTH.

Mo kaxmomy roay (t = 1, 2, 3) mporuo3upyercsi Moay4IEHHE BHIPYUKH OT MIPOEKTA B pa3mMepe
3000 ToIc. moyn., EBIT mo mpoekry B pasmepe 800 Thic. 0L (B IIEHAX COOTBETCTBYIONIUX JIET).

[Tpoekt TpeOyeT mepBOHAYAIBHBIX WHBECTHIMA B 3amackl B pazmepe 100 toic. most. (t=0).
JebuTtopckasi 1 KpeAUTOPCKas 3aA0KEHHOCTh HE U3MEHSATCS.

OddexTuBHas cTaBka Hanora Ha mpuObLIb - 20%.
Esxeromnas wHQIAIMSA, IPOTHO3UpYEMas Ha OJIMDKANIIIIe TPY rojia, COCTaBuT 7%0.

Onenka TpeOyeMoOil TOXOAHOCTH IO COOCTBEHHOMY KamuTainy cocTaBiser 14%, mo
3aeMHOMY — 9%. COOCTBEHHBII KammuTall COCTaBJsieT MO peiHOYHOW omnenke 15000 Teic momui, mo
6amancoBori 10 000 Teic momin. 3aemublid karmurtan coctaBisger 20000 Tteic. gomn. Ilpunsarue
WHBECTIPOEKTA HE MEHSIET YPOBHS PUCKA KOMITAHUH.

A) Paccuwuraiite cBoboaHbIe neHex)HbIe moTokr FCF 10 mpoekTy 3a Kaxkplit roj (B meHax
COOTBETCTBYIOIIMX JIET).

b) Paccuuraiite HOMuHanBHYIO M peanbHyto (1o ¢opmyne Pumepa) crtaky WACC 1o
MIPOCKTY.

B) Paccuuraiite NPV 1o npoekTy u cienaiite BBIBOJ O 1IeI€CO00Pa3HOCTH €ro MPUHSITHS.

Pewenue
A) FCF(t = 0) = -ANWC — Capex = -900 —100 = -1000 sz 0onn
FCF(t=1, 2)=EBIT*(1-Tax)+D&A-Capex = 800*(1-0.2)+200=840 man oorn
Tpemuii 200 — 8b1c8060IHCOCHUE OOOPOMHO20 KANUMALA U NPOOAd*CcA 000PYO08aAHUS

FCF(t=3)=800*(1-0.2)+200+100+900*0,3 = 1210 man doan

b) Homunanvnass cmaska WACC = ke*E/(D+E)+kd*D/(D+E)*(1-Tax) =14%*15/35 +
+9%*20/35*(1-0.2) = 10,11%

Peanvnas cmaska WACC = (1+WACC nomunan)/(1+ungn)-1 = (1+0.1011)/(1+0.07)-
1=2,9%

B) NPV = -1000 + 840/1,1011 + 840/1,1011% + 1210/1,1011° = 1362 s domr > 0,

Cﬂ€()06am€ﬂbH0, NPOEKMmM HYHCHO NPUHAMb.


http://www.investopedia.com/terms/w/workingcapital.asp
http://www.investopedia.com/terms/d/depreciation.asp
http://www.investopedia.com/terms/a/amortization.asp

Kommenmapuu no xpumepusam oyeuxu.
3a xaoicowiii 6epHo peurenublil nyHkm — 4 banna.

A) Ecnu o0un u3z 0enedxtcHvix nomokog Oblil paccuumaHn HeKOppeKmHo, a opyaue npasuibHo,
mo oyenxka cocmaenina 3 oanna. Eciu ucnonvzosanace nexoppexmuas gopmyna pacuema FCF no
HeCKOIbKUM 200aM, MO MAKCUMANbHAS OYeHKa cocmasisna 2 banna.

b) Ecmu npumensnace npubnusicennas ¢popmyna WACC pean = WACC wuomunan —
UH@AYUSA, MO MAKCUMATbHAS OYeHKa cocmasnsana 3 banna. Eciu Ovlno HegepHO HAlOeHO 0OHO U3
snauenutt WACC (Homunanvuas unu peanvHas cmaska), mo MakCUMAaibHAas OYeHKa cOCmaessiia 2
banna.

B) Ecnu ucnonvzosanace HesepHas cmaéka OUCKOHMUPOBAHUS (Ulu ObLIU NpusedeHvl
00HOBPEMEHHO 08d NpoOMugopedawux opye opyea omeema ¢ PA3HbIMU CMABKAMU), MO
MakcumanvHas oyenka cocmaenina 3 oanna. Ecau Oviiu owubku 6 ¢gopmyre NPV, mo
MAaKcumManbHas oyenka cocmasisna 2 oana.

3anaua 2. (8 0a10B).

Komnanus «A» ycTaHOBWIIA TOJ0BOM TUBUICH/I 110 MPUBUICTHPOBAHHBIM aKIUsAM B pa3zMepe
12% ot HommHana. HomuHan npusmierupoBanHor akmuu - 300 pyoneii. TpeOyemast J10X0THOCTh
WHBECTOPOB IO BKJIAJbIBAEMOMY Kanutaiy - 16% romgoBbIX.

Paccunraiite cripaBeiyInByO0 pHIHOYHYIO 1IEHY IIPUBUJICTMPOBAHHON aKIMU HA | sHBaps npu
YCIIOBMH, YTO JMBHJICH/I BBIIIJIAUMBAETCs ABa pa3a B roj: 1 anpesns u 1 okra0ps.

Pewenue:

Pasmep 20006020 dusuoenoa cocmasnsiem 0,12*300 = 36 py6. Ilo ycnosuro sviniauusaemcs
18 py6. pa3z 6 nonzooa.

Tpebyemast nonyeooosas doxoonocms ¥ =,/(1+0,16) -1~ 0,07703

Ecnu 6v1 ousudeno naamuncs 6 KoHye Kaxcoo2o KaieHOapHo2o nony2o0us, owviia 6wt PV=
=18/0,07703 = 233,68. Ho neobxoouma koppexmuposka ¢ yuwemom svinaam 1 anpens u 1 okmaopsi.

Tpebyemas kéapmanonas 0oxoonocms T, =4 (1+0,16) -1~ 0,0378

Hcromasn PV = (233,68 + 18)/1,0378 = 242,51 pyé.

Kpumepuu oyenxu. Eciu eepro 6uL10 HAllOeHO MONbKO 3HAHeHUe 20008020 uluiu nony20006020
ousuoenoa, mo oyeHka cocmaeisina 2 oania.

Ecnu 6vinu nocmpoenuvl negepuvie ghopmynvl, noopazymesaiowue gvinaamy nomunana 300 pyoneil
yepez 1 200 u OanvHeliuwee npekpawjeHue OeHEeNCHbIX NOMOK08 (Hanpumep, Hopmynvl 6uda
18/1,08+18/116 +300/116 u 0p.), no ananocuu ¢ 0OHOIEMHUMU OONULAYUSIMU, MO MAKCUMATbHASL

oyenka cocmasasna 3 banna.

Eciu pacuem 6vin nposeden no opmyne I'opoona c HesepHOlU NpeOnoOCHLIKOU O Gbinjame
ousudenoos pasz 6 200 u navoena PV = 36/0,16 = 225 py6, mo maxcumanvnas oyenka cocmaensina 4
banna.



Ecnu pacuem Ovin nposeden no ¢popmyne Iopoona c HeBepHOU NpeOnOCHLIKOU O 6binjiame
ousudenoos 1 paz 6 konye kasxcoo2o nonyeoous u uatioena PV = 18/0,077=233,68 py6, mo
MAKCUMANbHASL OYEeHKA coCmasisna 5 6anios.

3agaua 3. (10 6as10B).

HNuBectop Bioxun 400 teic. pyo. Ha 185 mueilr B OGank «A». C 1 mo 60 neHs BKIamga
neicTByer craBka 6% romoBeix, ¢ 61 mo 120 genp — 6,5% romoBeix, ¢ 121 mo 185 mens — 7%
roJIoBbIX. ITpOIeHTHI HAYUCIIAIOTCS B KOHIIE KaXKJIOTO MOJANEpHo/a - 3a nmepsbie 60 qHEH, 3a BTOphIe
60 nHel u 3a nocneguue 65 THEH.

A) Paccunraiite, Kakyl0o CyMMY MOJYYUT UHBECTOP, €CIH 3a0epeT ACHbIU u3 O0aHKa «A» IO
npouiectBuM 185 nHeH, Uit IBYyX CilydaeB — KOTJa JEHCTBYET KalMUTaau3alusl MPOLEHTOB U Koraa
ee Her.

b) Paccuuraiite, kKakyro JOXOJHOCTb IIOJyYUT UHBECTOP B 000uX ciyyasx (3a 185 nueit).
B) Paccuuraiite 20008y10 3 (pekTHBHYIO CTaBKY JOXOIHOCTHU sl 000OUX CITy4aeB.
Pewenue

B kauecmee 6aszvi pacuema oonycmumo evibpame nepuod 365 unu 360 oueii. B nacmoswem
peuieHuu 6yoem ucnoav3oeams 365 OHell.

A) be3 kanumanuzayuu npoyenmos uneecmop nouyyum
400 000*(1+0,06*60/365 + 0,065*60/365 + 0,07*65/365) ~ 413 206 pye.
C kanumanuzayueti npoOYeHmMo8 UHEECMOP NOLYYUM.
400 000*(1+0,06*60/365)*(1+0,065*60/365)*(1+0,07*65/365) ~ 413 351 pye.
b) Hoxoonocmo 3a 185 oueil.
be3 kanumanuzayuu npoyenmos:
(0,06*60/365 + 0,065*60/365 + 0,07*65/365) = 3,3014%
C xanumanusayueti npoyeHmos:
(1+0.06*60/365) *(1+0.065*60/365) * (1+0.07*65/365)-1 = 3,3377%
B) T'ooosas s3¢gpghexkmusnas cmaska.
bes kanumanusayuu npoyenmos: 3,3014%*365/185 ~ 6,51%
C kanumanuzayueti npoyenmos: 3,3377%*365/185 ~ 6,59%

Kpumepuu oyenxu. Ilynkmet A u B oyenusanucw 6 4 6anna, nynkm b — 6 2 banna.

Ecnu 0oun uz omeemos 6 nynkme A u B Ovin Haiiden HegepHo, MO MAKCUMANbHAS OYEHKA 3a 2MOom
nyHKm cocmasnsna 2 banna.

Ecnu ooun uz omeemos 6 nynkme B Ovin HaliOen HeGepHO, MO MAKCUMATbHAS OYEHKA 34 dMOm
nynkm cocmaensna 1 6ann.



PART 2. «Crtparternyeckoe ymnpaniienne ¢punHancammu ¢upmbl/The Strategic Corporate
Finance»

Solve the problems 3 and 4 given below

Problem #3 (25 points)

BCD company is a no growth firm. It financed with debt capital and equity capital. Equity consists
of 1000 shares that are traded today at 500 rubles each. Debt is represented by risky perpetual bonds
which offer 6% coupon rate and are traded at a 5% discount of their face value. In total there are 200
bonds and each has a face value of 2000 rubles. The riskfree rate of return is 5%. BCD’s
management team is considering a capital restructuring decision. They plan to issue additional
equity amounted 20000 rubles and will use the proceeds to retire part of existing debt. You believe
CAPM holds. Corporate income tax rate which the only market imperfection is 20%.

Unfortunately, you are not given the information regarding the systematic level of risk of BCD’s
equity and have to deal with comparable companies. WXY company is a perfect candidate for that.
WXY ‘s line of business is the same as BCD operates. However, WXY company is 10 times greater
in assets. WXY uses two types of capital. One half is equity which has beta of 1,2. The other half is
riskless debt. Use an assumption that WY X interest tax savings’ systematic level of risk equals to
the WY X’s unlevered equity systematic level of risk. Return on the market portfolio is 15%.

Suppose, BCD’s managers will firstly make the announcement about the whole restructuring plan.
Afterwards they will issue shares and, finally, will use the proceedings to buy its own bonds.
Assume BCD’s debt systematic level of risk doesn’t change as a result of capital restructuring.
Answer the following questions:

Question 3.1. (7 points) Determine the BCD firm value, the BCD stock price and the shareholders’
required return after capital restructuring.

Question 3.2 (6 points) Determine the difference on the BCD shareholders’ required return before
and after capital restructuring. Explain where this difference comes from. Present exactly two
factors under existing assumptions.

Question 3.3. (6 points) Suppose, instead of debt retirement BCD managers decided to use the
proceedings from equity issue to pay cash dividends to existing shareholders. Would you as existing
shareholder support (be against or neutral) that idea? Explain and illustrate. Mention that we have
corporate income tax as the only market imperfection.

Question 3.4 (6 points) Suppose there is no corporate income tax any more. Would you expect
BCDs’ EPS (Earning Per Share) to change as a result of capital restructuring? Explain.

Solution & comments:

3.1

Company will lose part of existing PVTS. Shareholder value will decrease by DeltaPVTS = debt
retired * corporate income tax = 20000 * 0,2 = 4000

BCD Firm value (2 points) = 500*1000 + 0,95*200*2000 — lost PVTS (4000) = 500000 + 380000
—4000 = 876 000



Share price will react as soon as information becomes available. Equity value will decrease by 4000
before additional equity issue.

Stock price (1 points) = (500 000 - 4000) / 1000 = 496

To come up with BCD equity new required return, we need to find the unlevered equity required
return of our comparable WXY firm. Keeping in mind offered assumptions we develop unlevered
equity beta

Unlevered equity beta WXY= Beta of PVTS WXY = 1/2 * Beta debt WXY + 1/2 * Levered equity
beta WXY =0,6

Unlevered equity WXY required return = Unlevered equity BCD required return = 0,05 + 0,6 *
(0,15-0,05) =0,11

New levered BCD required return (4 points) = 0,11 + (360000/516000) * (0,11 — 0,0632) * (1-
0,2) =0,1361

Value debt after restructuring = 380000-20000 = 360000
Value debt equity restructuring = 500000 - 4000 + 20000 = 516000
Cost of debt = 1000*0,06/1900 = 0,0632

3.2
Required return of BCD equity before restructuring = = 0,11 + (380000/500000) * (0,11 — 0,0632) *
(1-0,2) = 0,1385

Difference (1 point) = 0,1385 - 0,1361 = 0,0024

Reason 1 (2 points) — discussion of redistribution of systematic risk because of changes in PVTS,
which should always be less risky than levered equity.

Reason 2 (3 points) - discussion of redistribution of systematic risk because of changes in value of
debt, which should always be less risky than equity

3.3

This is pure payout related question. Corporate income tax will not change the motivation —
shareholders will consider this as a neutral action. Existing shareholders will not gain or lose if all
issues are supposed to be performed at fair prices. Greater number of shares will be balanced by
additional dividend. 6 points is given to an answer with reference to MM irrelevance with
illustration

3.4

A good answer for 6 points to that question would include a discussion around the sources of EPS
changes under pure PCM conditions. If you mention the fact that shareholders wealth would not
change under pure PCM - this is not enough. Under MM, a decrease of leverage would result in
decrease in EPS. Net Income will increase, number of shares increase and value of stock will not



change. The best way would be to illustrate the irrelevance MM result which build under no
arbitrage condition

Problem 4 (25 points)

You are asked to advice on a 10 year maturity investment project. Company ABC plans to
implement a project, which will be financed with debt and equity. Shareholders have decided to
implement the project with help of a separate new entity — company XYZ. Company XYZ will be
created specifically to realize the project.

You are given the following information regarding the project:

To start the project ABC needs to invest in XYZ $95 million as Capital Expenditures
(CapEx) and $5 million as Net Working Capital (NWC) today .

ABC will finance 90% of required CapEx and NWC using debt and 10% with equity. The
company will attract $40 million as senior debt that carries a 10% rate of interest and $50
million as subordinated debt that carries a 15% rate of interest. According to the bank
agreement the senior debt should be repaid firstly.

It is assumed that Free Cash Flows to Equity (FCFE), which XYZ will generate during the
next 2 years, will be equal to zero.

At the end of the year 3 ABC will sell XYZ for 3-times Earnings (Net Income), which XYZ
will earn in year 3.

Corporate income tax rate is 35%.

XYZ does not carry any excess cash and has no non-operating assets.

You have the following set of projections for XYZ for the following 3 years:

Assumptions for XYZ for the next 3 years ($ millions)

Year 0 1 2 3
Sales 105.0 110.3 115.8
Cost of goods sold (COGS) 53.0 55.7 58.5
Sales, General and

Administrative Expenses 26.3 27.6 28.9
(SG&A)

Depreciation 5.3 55 5.8
Earnings before interest and

tax (EBIT) 20.4 215 22.6
Capital Expenditures

(CapEx) 95 6.0 6.2 6.6
Net Working Capital (NWC) 5 5.4 5.8 6.2

Answer the following questions:
Question 4.1 (6 points) Calculate Net Income for XYZ in year land estimate Cash Flow, which
will be available for senior debt repayment in year 1.

Question 4.2 (7 points) Calculate Net Income and Cash Flow, which will be available for senior
debt repayment in year 2.

Question 4.3 (12 points) Assuming that in year 3 XYZ will not repay the senior debt, please,
determine whether the XYZ project should be implemented by ABC, using IRR (Internal Rate of



Return) and NPV (Net Present Value). Assume that the required rate of return of shareholders of
XYZ is 30%.
Solution:

4.1
NI, = [20.4 — (40*0.1+50%0.15)]*0.65 = 5.79 = 5.8 — 3 points

FCFE = NI+D,A-CapEx- ANWC+NewDebt-Debt Repayment

Since shareholders will not receive anything (during the 3 year period), everything goes to
debtholders to decrease the outstanding debt. FCFE = 0. There are no additional debt issues. So it is
important how do we come up with changes in debt (which are negative)

Debt Repayment; = 5.8+5.3-6-(5.4-5) = 4.7 — 3 points

4.2
NI, = [21.5 — ((40-4.7)*0.1+50*0.15)]*0.65 = 6.8 — 4 points
Debt Repayment;, = 6.8+5.5-6.2-0.4 = 5.7 — 3 points

4.3
NI; =[22.6 — ((40-4.7-5.7)*0.1+50*0.15)]*0.65 = 7.9
FCFE; = 7.9+5.8-6.6-0.4 = 6.7
IRR for FCFE: 2009rox = -(95+5)*0,1;
2010rox =0
2011ron =0
2012rom =7,9*3=23.7+ 6.7=304

IRR = 45% , which is > 30% - 6 points

NPV = -(95+5)*0.1 + 30.4 / 1.3 = 3.84 - 6 points



