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Problem 1 (25 points)

The investor has a wealth of 16 MU (monetary units). She is considering participation in a business
project. The project with probability 1/4 will result in gain of 48 MU, and in case of failure the
investor will lose 12 MU.

Question 1-1 (5 points). Suppose that the investor is risk averse. What can be said about her
decision to participate in the project or not to?

Question 1-2 (10 points). In Questions 1-2 and 1-3 suppose that the investor’s 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) =+/x.

How does this additional information change your answer in question 1-1? Illustrate the choice of
the investor in the wealth-utility space (note on the figure the expected payoff, the value of expected
utility in case of participation in the project, the certainty equivalent of the project). Illustrate the
choice of the investor in the space of contingent goods (note on the figure the points from which the
investor chooses, the typical indifference curves, the slope of the tangent to the indifference curve
on the certainty line).

Question 1-3 (10 points). Suppose the investor can consult a consulting company, which could tell
her project successfulness with guaranty. However, for the services of a consulting company she
needs to pay 7 MU. Will the investor apply to the consulting company? Illustrate the choice of the
individual in the space of contingent goods (the figure should be clear to understand from what the
investor chooses and what his decision is). Show in the figure the maximum consulting company fee
that the investor agrees to pay (it is unnecessary to look for it).

Answer

1. (5 points)
The expected payoff is Ex = % . 64+%4 =19 2 points. As the investor is risk averse the

amount of money Ex with certainty better for her than the participation in the project. But
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if she rejects the project she gets only 16 MU that is less than Ex 1 point. So there is no
sufficient information for the answer 2 points.

Another way to argue: Ex = i 48 — Z- 12 = 3 2 points. Since the investor is risk averse

the amount of money Ex with certainty better for her than the participation in the project.
But if she rejects the project she gets 0 that is less than Ex 1 point. So there is no sufficient
information for the answer 2 points.

2. (10 points)

If the investor takes part in the project the expected utility value is

U prolect :%\/16+48 +%\/16—12 =3.5 3 points.

If the investor does not participate in the project, then her utility is u(16) = /16 =4 1 point.

Conclusion: the investor rejects the project 1 point.

Wealth-utility space

The expected payoff: Ex= % -64 + % -4=19.

By the certainty equivalent definition u(CEP™*)=U " so CE"* =35, and then
CEP™* = (3.5)2=12.25 1 point.

Right shape of the curve in the figure 1 point.

Right disposition CE"™* =(3.5)> =12.25 in the figure 1 point.

T a(x) | wility ulx)
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Space of contingent goods 2 points

The investor is a risk averse. This fact follows from the previous figure, which shows that
u(Ex(L)) >U(L).

1 1 .
Another way to argue: u’(x) =—X>00, u"(x) Z_Wfoo’ SO u(x) =./x is concave, and

24x

then the investor is a risk averse.

The indifference curves in the space of contingent goods for the risk averse investor are
shown the figure below.

If the investor chooses to participate in the project, it means that she chooses (x_ =4, x,, =

64) in the space of contingent goods. If the investor chooses not to participate in the project,
it means that she chooses (x, = 16, x,, =16). Since the latter is more useful, it lies on a
higher indifference curve.

The slope along the certainty line is equal to minus the ratio of the two probabilities so that
MRS, .. (xL,xNL)‘X » =3.
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3. (10 points)

In the case the consulting firm says that the project is successful, the investor participates in
the project. In the case the consulting firm says that the project is failure the investor rejects
it. In any case she should pay for consulting company service. So the expected utility is

 comsuling =%\/16+48—7 +%«/16—7 =%\/5_7+%\/§>%-7+%3=4 4 points. As we have

U emiing  y(16) = 4 (2 points) the investor contacts a consulting company (1 point).
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Space of contingent goods 3 points

U... — the maximum fee of the consulting firm services that the investor is willing to pay.

If the services were free, then contracting a consulting firm would mean that the investor
chooses ( x, =64, x,, =16) in the contingent goods space. In the figure q,, are marked

with different length segments on the vertical and horizontal axes due to inconsistent scale.
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If there is no contingent goods space illustration but right utility function for q,,, U = i .

J16+48— O — = 16 — q,,, =41 point

Problem 2 (25 points)

Consider the closed economy in the short run with rigid prices and nominal wages. Price level is
equal to 1. The Keynesian consumption function is given by the following expression: € = 40 +
0.8Yd, where Yd is disposable income. Income tax rate is equal to 25%. Government spending is
exogenous and equal to 40, transfers are absent. Investment function is the following: I = 140 —
10i, where i is the nominal interest rate in the economy measured in percentages. Nominal money
supply is exogenous and equal to 100. Keynesian money demand function is given by: m¢ =
0.2Y — 5i.
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Question 2-1 (5 points). Find the equilibrium levels of Y, i and the government budget balance.

Question 2-2 (8 points). Assume that the central bank targets nominal interest rate at the
equilibrium level found in (1), while due to the exogenous shock autonomous investment increases
by 60. Find the corresponding change in the nominal money supply and the new equilibrium level of
income. Illustrate these changes on the IS-LM diagram and explain intuitively.

Question 2-3 (8 points). Central bank does not target nominal interest rate, while due to the
exogenous shock autonomous investment increases by 60. Find the corresponding change in the
income tax rate, if the government wants to keep the equilibrium level of income found in (2-1)
unchanged. Illustrate these changes on the IS-LM diagram and explain intuitively. What will happen
to the nominal interest rate in equilibrium?

Question 2-4 (4 points). Assume that as in (2-2) central bank targets nominal interest rate and
increases nominal money supply to offset the influence of the investment shock. But the government
wants to keep the equilibrium level of income found in (2-1) unchanged. How should government
spending be changed? What will happen to the nominal interest rate in equilibrium?

Answer:
1. (5 6annos)

BriBenem ypaBaenus Kpubix IS u LM:

IS:Y=C+1+G =40+ 0,8(Y —0,25Y) + 140 — 10i + 40

MS
LM:? =m? = 100 = 0,2Y — 5i
PemmiB nannyro cuctemy ypaBHeHUi, momyunm Y = 525;i =1

Canbno rocynapctBennoro 6romkera T — G = 0,25Y — 40 = 91,25

Y=C+1+G-1o6ann

VYpaBuenue kpuBoii IS — 1 6ann
VYpaBuenue kpusoii LM — 1 6ann
PaBHoBecHbIe 3HaueHus Y u i — 1 6ann

Canb10 rocyapcTBeHHOT0 Oro/pkera — 1 Hann

2. (8 6annoes)

[Tocne uamenennii pynkius naBectunwii umeet Bua I = 200 — 10i; HoBOe ypaBHEHUE
kpuBoii [S:Y = 700 — 25i

LlenTpanpHblif 6aHK TapreTUpyeT HOMUHAIIBHYIO CTaBKY MPOLIEHTAa Ha ypoBHE [ = 1,
orcroa noiydaem Y = 675. [loacraBus B ypaBHeHue LM, monyanm, aTo
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M3 =0,2*675—5%1 = 130, oTKy1a U3MEHEHHE JICHSKHOM MACChl paBHO
130 — 100 = 30.

Ha guarpamme IS-LM B koopaunarax (Y; i) kpusas IS casuHeTCs BOpaBo u3-3a pocTa
uHBecTUIIMH U KpuBasi LM caBuHeTcs BnpaBo u3-3a pocTta npeasioxkeHus aeHer. pyroit
JIONYCTUMBIN BapUaHT WILIIOCTPALMK — TOpU30HTaNIbHAsA KpuBasd LM Ha ypoBhe | = 1.

WuTYynTHBHOE 00BSCHEHHE: C POCTOM MHBECTULIMI PACcTET BBITYCK, U3-3a YETO PACTET
TPaHCAKLIMOHHBIN CIIPOC Ha JACHBIH, YTO IIPUBOJAUT K POCTY CTaBKU mpoueHTa. Jis
yIepKaHHUs CTABKH MPOLIEHTA HA MPEKHEM YPOBHE LIEHTPAIbHbIN OaHK JOJKEH YBEITUYNUTh
IIPEJIOKEHUE JIEHET, YTO TI03BOJIUT CHU3UTh LIEHY JIEHET (CTaBKY MPOLEHTA) 10
M3HA4YAJIBHOI'O YPOBHS.

HoBoe ypaBuenue IS — 2 6anna
PaBnoBecnoe 3naucuue Y - 1 dann
smenenne nenexxuoi Maccel — 1 oann
I'paduueckas wuttoctpanus — 2 6anna

WNuTtyutuBHOE O0BsICHEHUE — 2 Hanna

3. (8 6annos)
[Tonydaem crnenyromyto cuctemy ypaBHenuit |S-LM:

{15: Y =280 + 0,8(1 — £)Y — 10i
LM:100 = 0,2Y — 5i

rae t — craBka ImoJg0X0JHOTr0 Hajiora.

[TockobKy paBUTENBCTBO MOIEPKUBAET BBITYCK Ha MPEKHEM YpoBHE, Y = 525.

. 11
[ToncraBus B LM, nonyuum i = 1, oTKy/a paBHOBECHOE 3HAUEHHUE CTaBKU Hajiora t = P

Ha rpaduke IS-LM kpuBas LM He nu3menuTcs, a kpusas |S cHavana caABMHETCS BIPABO U3-
3a pOCTa MHBECTHUIINH, a 3aTeM MOBEPHETCS BOKPYT TOUKH ITEPECEUCHUS C OCBIO [ (CTaHeT
OoJiee KpyTOi) Tak, YTO UTOTOBbIE 3HAYEHHUS BBIITyCKA U CTaBKH MPOLIEHTA COBMAAYT C
M3HAYaJIbHBIMH.

WNHTynTnBHOE O0BSICHEHHE: C YBEIMYEHHEM NHBECTULIUHN BBIITYCK PACTET U JIIS
BOSBp&HI@HI/IH €ro 3HA4YCHUS Ha I/ICXO}IHBIf/i ypOBeH HpaBI/ITeJ'II)CTBO JOJIPKHO YBGJ'II/ILII/ITI)
CTaBKy MOJOXOJHOI0 Hajiora. POCT CTaBKM MOJIOXOTHOTO HAJIOra BEAET K COKPAILICHUIO
pacroJiaraeMoro J0Xoja JIOMOXO3SICTB, a 3HaYUT K COKpanieHuto nmotpediaeHus u BBII.

Cucrema IS-LM - 2 6anna
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3HayeHHus BBINYCKA U CTaBKU MpoleHTa — I dann
CraBka Hanora — I 6ann
I'paduueckas wurocTpanus — 2 danna

WNuTyntnBHOE 00BsCHEHUE — 2 Haiia

4. (4 6anna)

[Tockoabky LI TapretupyeT craBky nmpoiieHTa, B paBHoBecun [ = 1. [ToactaBuBs B IS,
nonyynm 230 + G = 0,4Y, otkyna Y = 525 mMoxeT ObITh paBHOBECHBIM BBIITYCKOM TOJIBKO
IIpU 3HAYE€HUU TOCYJapCTBEHHBIX 3aKyNoK G = —20. OTpuuareabHbIM 3HaYEHHUE
rOCy/1apCTBEHHBIX 3aKYIOK ObITh HE MOKET, [I09TOMY IPAaBUTEIBCTBO HE CMOXKET
COXPAHUTH BBIITYCK Ha U3HaYaJIbHOM ypoBHe ¥ = 525, ecnu L1b no-npexuemy 0yzaer
TapreTupoBaTh CTaBKY MPOLIEHTA.

3acunThIBaIaCh M MHAsI TPAKTOBKA YCIOBUS: €CIIM YUACTHHUK OJMMITHAABI cuuTai, 9to LB
nepecTaéT TapreTUpoBaTh CTaBKY MPOIIEHTA, TO B paBHOBecHH Ipu Y = 525 3HaueHue
rOCYJapCTBEHHBIX 3aKYIOK BCE paBHO MOJIYYalOCh OTPHIIATEIBHBIM, TO €CTh U IIPH TaKOH
TPAaKTOBKE yciIoBUsA Y = 525 10CTHYB HETB3SI.

dopmanuzanus ycnosus (3anuch 1S u LM) — 2 6anna

HaxoxnaeHnue rocyaapCTBCHHbBIX 3aKYIIOK — 1 6ann

BrIBOI 0 TOM, YTO HENB3S JOCTHYS 3HaueHust Y = 525 - 1 6ann

STRATEGIC CORPORATE FINANCE (PROFILE 181)

Solution comments

PART 2. Corporate Finance

Solve the problems 3 and 4 given below

Problem #3 (25 points)
You are asked to advise on an investment project. Company BCD plans to implement a project that

will be financed with debt and equity. Shareholders have decided to implement the project with help
of a separate new entity — company Z. Company Z will be created specifically to realize the project.

You are given the following info regarding the project:
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Project has 3 years maturity. Sales are expected to be 400, 600 and 800 min. rubles for the
corresponding three years. COGS (excluding depreciation expense) will comprise 60% of Sales.
Capital expenditures will reflect acquisition of equipment for 270 min. rubles. It will be fully
depreciated using straight-line approach. Net working capital management guidelines require current
assets to be at 30% of expected EBITDA in a corresponding year. Current liabilities are planned to
be at 10% of expected COGS in a corresponding year. Corporate income tax rate is 20%. Interest rate
on debt capital is 10%. Required return on unlevered equity capital is 20%.

Project will be financed with debt and equity capital. Debtholders can provide 120 min. rubles with
10% required return. The rest will be financed with equity capital.

Managers agreed to a special debt repayment scheme. 120 min. of debt will be retired in three equal
installments of 40 min. at the end of each of three years. All of three repayments will be financed
with equity issues. Such a repayment scheme will result in changing capital structure. After the final
debt repayment company Z will realize itself to be financed only with equity.

Question 3.1 (5 points) Project Net Income for 3 years. Assume the project is financed with equity.

Comments
Important — answer the question asked.
Full mark was given for three figures of net profit with assumption of no debt used.

Question 3.2 (10 points) Project investment cashflows. Assume the project is financed with equity
only.

Comments

Important — answer the question asked about investment flows. Overall FCFF table was not asked
for.

Full mark was given for One capital expenditure flow and Four figures of changes of Net Working
Capital

Question 3.3 (5 points) Determine the APV of the project. Should the project be implemented.

Comments

It was required to show correct application of APV approach. No need to present WACC or FCFE
approaches

Full mark was given to NPV (basecase) & PVTS calculation

Question 3.4 (5 points) Determine the change of equity value at the moment the project finishes after
3 years of implementation. State assumptions.

Comments

When project finishes, company is left with now assets and no debt and the last cash flow will be
associated with the last dividend equal to FCFE last period. Equityholders will receive that and will
reinvest in financial markets with NPV=0. However value of equity decreases at the end of the last
period, shareholders will be indifferent (since they will receive the last dividend cash flow).
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Problem #4 (25 points)

A company X is all equity financed. It last year’s average equity was $1500. Accounting rate of return
on equity always was and is planned to be 10% forever. Management of the company follows a NO
growth policy which leads to 100% payout policy Management utilizes company’s assets in such a
way that they completely renew every four years. In other words company assets have 5 years of
economic life. Suppose there is no net working capital used in X’s business. Capital market analytics
say that the required return on X’s equity is 16%.

Today is December 31, 2020, and payout together with investment decisions have to be made.
Shareholders of the company have just made a hard decision to change the whole management team.
New managers received a task to increase the value of X’s stock without changing the whole business
model. Managers cannot influence company’s efficiency. They offer to increase capital spending
(follow stable growth model). Managers offer to reinvest 20% of net income. This plan is going to be
released to the public on January 1, 2021 and cash will be delivered to shareholders right after that
(suppose delivery happens on the same date). There are 100 share outstanding today.

Question 4.1 (5 points) Determine the value of stock under old zero growth policy.

Comments

Full mark was given for correct application of dividend discount model with zero growth. One should
mention that the first expected dividend payment is not accounted for in a regular Gordon model.
Therefore, this one is a correct way

P(0) = DPS(0) +DPS(1)/Re

Of course dividend payments are equial to each other

Question 4.2 (10 points) Determine the value of stock under new stable growth policy.

Comments

Full mark was given for correct application of dividend discount model with stable growth. One
should mention that the first expected dividend payment is not accounted for in a regular Gordon
model. Therefore, this is a correct way

P(0) = DPS(0) +DPS(1)/(Re-g)

The first dividend is smaller compared to corresponding dividend under zero growth

Question 4.3 (5 points) There should be a clear explanation for tradeoff between dividend stream
patterns and stock values. Zero growth policy offers grater dividends per share (DPS) at the beginning
and no growth; stable growth policy offers smaller DPS from the beginning which grow in the future.
Do you think you should always expect a stock value to increase when a higher growth rate (greater
capex, or reinvestment rate) is proposed? Explain
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Comments

Full mark was given for explaining that additional investments in assets with negative NPV will
destroy value of our company. Our firm has assets that generate 10% return. Shareholders require
16% as a fair compensation. Every dollar invested will not bring 16% but offer 10%. When growth
rate is modelled to increase, it is associated with increase in capital expenditures in assets with NPV<O0.
This is the only acceptable explanation for the fact that stock value in g2 is smaller that in g1

Question 4.4 (5 points) Offer optimal investment policy that will maximize the value of the X
company.

Comments

Full mark was given for the following proposal : Since NPV<0 and we can’t influence this fact &
force it to be positive, there is no reason for our business to exist. Capex should be zero (no
reinvestments). In that case assets will depreciate to zero in 5 year and our firm will cease to exist.
However, Capex=0 is the investment strategy that will allow shareholders the quickest way to reinvest
in financial markets that always offer E(NPV)=0.



