SELECTED CHAPTERS OF CORPORATE
FINANCE AND RISK MANAGEMENT

Edited by Barbara D°m°t°r and
2019

ron"
Corvinus University of Budapest

Budapesti Corvinus Egyetem



SELECTED CHAPTERS OF CORPORATE
FINANCE AND RISK MANAGEMENT

Edited by Barbara D°m°t°r and Kata V8radi
CorvinusUniversity of Budapest, Department of Finance

Reviewed by P ®t e r B@&lsardk®am® t ¥rgel §e Fazakas, P®
Emil i a N®urek -h, D-ra Gr®ta Petr- -czy, Me |
Gy°rgy Walter

Budapest, 2019



E Edina BerlingerP ® tCesr- BarbaraD © m° tGergelyFazakasP ®t e r
J u h Kssztina Megyeri, Helena NaffEmiia N ® meDiuhr - r a Gr ®t a
Pet r MeirdgSzodoraiKataV § r &q i° ,;\Walter

The studies serve exclusively academic purposes. Download is free. In case of using any part
of the book for teaching or research, please foltiation rules

The book can be downloaded fromitp://unipub.lib.unicorvinus.hu//

ISBN 9789635037995

Published byCorvinusUniversity of Budapes2019

ro"
Corvinus University of Budapest

Budapesti Corvinus Egyetem


http://unipub.lib.uni-corvinus.hu/

Preface

This book was prepared for the Finance Master program of the Corvinus
University of Budapest started in the academic \&@9/2020. The book
consists of two main parts, the first part deals with corporate finance and
financing issues, while the second part covers risk management and liquidity
management in financial markets.

The cases in this book highly build on the knawipe base of t he
program curriculum, therefore, it is imperative for students to familiarize
themselves with the basic notions first, before starting to solve the exercises. If
you experience any knowledgeps,then refer to the regular textboadisfore

solving the cases.

In several cases, the related regulations should also be read in conjunction with
the case in order to be able to understand and solve the exercises. This highlights
the ever increasing relevance of regulation in the finardestry.

Apart from the knowledge of the financial notions, and related regulations,
students should also be skilled in using spreadsheets, since several cases cannot
be solved without it.

We recommend t he book both toomaster
practitioners as well.

The Hlitors
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Part |: Corporate Finance

1. FINANCIAL CALCULATIO NS: ANNUITY

Gergely Fazakas

Aim and theoretical background

Annuities, special cash floweries are interesting problems not only in the
corporatesod6 | ife but in everyday |ife
of the different parameters need analysis in detalil.

Annuities and perpetuities have two measiimgEnglish.

The first meaning is a mathematical problem, referring a special cash flow
series. If it is an annuity, then we have constant cash flow at regular intervals

for a fixed time periodif it is a perpetuity, then we have a cash flow at regular
intervals forever. (See e.g. Rostsal. 2006, pp 157 166) In both cases the

default scenario has the following assumptions:

1 flat yield curve;

1 same cash amount at each period (there is no growth rate);
1 cash elements coming yearly

1 the first cash flow coming at the end of the first period.

The second meaning is a financial tdolke can call it an art of investment or

from the other point of view as an insurance tool. The two pdrties investor

and the other party, who gets thenuityi agree in a given cash fleseries,

paid by the investor until the death of the other partner. The deposit behind this
transfer or the compensation fofd this
usually his/her home, he/she lives in.

So,this contract has an essential actuarial point of view. The key problems are:

- What is the fair value of the real estate?
- How long will the owner of the real estate live?

Of course, there is some additional problem to answer and to solve:

- Will be anygrowth rate in the cash floseries? (E.g. inflaticiadjusted)
- Is there any immediate cash flow to be paid?



- When can the investor use the real estatemediately, just after the
death of the other partner, or there are some other options

- Isthere only one person, who gets this annuity, or masually couples
T and the investor has to finance this investment until both deaths?

This case study fits into one double lesson. Going through a complete problem
we can analyze the whole theme. Therguite a short preface, just a short
definition of the probleni and then there is a long list of questions. The ranking
of these questions make the structure of the lesddpelieve, that using this
guideline would make an interesting frame, and sttgleould be interested in

the popping up new problems. For this reason, | will not give all the parameters
in the beginning we can make a debate in the group, and then the group will
end up in a democratic solution (with the help of therucsor)i or at least |

hope so.

Case

We would make an annuity contract with uncle Stewe will pay him a yearly

sum until his death in exchange to his flat. Uncle Steve has-ad¢di@mom, 60

m2 flat in Budapest, on Pest side, in a small block of flats. Thissheas built

ten years ago, standing on a 400 sqyarel property. You cannot build any
bigger real estate on that propertaccording to the construction rules of the
district. The founding charter of the house declares, that the owners of the other
flats do not have any preliminary right to buy other flats in the house. Uncle
Steve has not any heir, he lives alone in his flat, he is 72 years old, and according
to the estimations, he will live an extra 13 yéars

Questions

1. Give an estimation to the valud the flat! What estimation method
would you use for it?
a. Multipliers?
b. Present value method?
c. Options?
d. Substitutioni reproduction value?
e. Which estimation method suits for what type of investor?

IAnot her case study regarding the usage of a
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f. Is there any need to make a positive or negative casreictithe
values?

According to professional estimations the value of the flat is 40 million forints.

2. Is there any consequence of the founding charter about preliminary
rights?

3. Why is it important, that he lives alone?

4. What is the required rate of retuon this field?
a. What is the required rate of return renting out a flat?
b. Is there any other element generating extra profit / extra rate of
return?

The required rate of return on this segment of real estate investments is 9%
annually. (The inflation rates 3%.)

5. Who will use the flat in the next 13 years?
a. Uncle Steve will live in it.
b. Uncl e Steve wil/l move into old p
c. We will pay a certain amount to Uncle Steve at the beginning,
and he should move.
d. How could you built these assumptions into the calculations?
I.  Would you build the effects into the value of the house?
ii. Would you change the required rate of return?

We can use the house from the starting date of the contract, and Uncle Steve
will move outto his relatives in the countryside, to the village called Hevesalso.

6. OK i so what would be our estimation for value of the flat and for the
required rate of return?

7. In the contract we would declare, that we will pay a constant annual
amount to Uncle Ste until his death. (So as to make an easy
calculation, we will pay just once a year.) Overall we will count with a
13el ement annuity. Letds get this f:
table). What is the fair yearly sum to pay?

8. Uncle Steve would takeuo offer. What happens, if we paid back the
whole remaining debt? How much should we pay?
a. What is the fair calculation using futuvalue method? (Paying
interest + principal)



I. Which cash flow element has priorifly interest or
principal?
ii. What does this pority mean from legal point of view and
from mathematical point of view?
b. What is the fair calculation using present vatoethod?

9. Using annuitiesi what does our formula assume? We pay at the
beginning of each period, at the end or in the middle oféhieg? Does
it suit for our contract? Does it suit for renting flats?

10.Uncle Steve asks us to pay at the beginning of each year. We should
recalculate the fair yearly payment.
a. Let 6 s -elgnentannuiy?
b. Letds shift our original annuity
c. What is theratio between the original payment and the new
payment? (In percentage.) And what is the ratio between the 12
element annuity factor and the-@B&2ment annuity factor?

11.Now we are able to calculate the fair monthly payment! We would divide
the presenyearly payment into 12 monthly payment.

12.What is the monthly required rate of return?

13.What is the fair monthly payment?
a. If we pay at the end of each month.
b. If we pay at the beginning of each month.

1l4Let 6s turn Dback to the @ortstrr ulcettiobo
assume, that Uncle Steve would take payments at the end of each year.
We will pay 13 times, at the end of each year. What would be the first
payment, if Uncle Steve asked inflattadjusted payments? We assume
a flat inflation rate at 3%.
a. L e tugeghe real rate of required return.
b. Letds use the formula of growing
c. Is there any difference between the two results? (Did we use a
fair real rate of return in our calculation?)

15.We will change our mind. We would pay a constant 5 millionygear.

How long should Uncle Steve live to get a fair contract? (Use excel or
annuity tablé but do calculate the annuifgctor first!)

10



16.0ur next idea is to pay even less. Our offer is only 3.5 million forints per
year. How long should live Uncle Stevegdet a fair contact? How can
we check our result with the help of paymsetructure of the annuities
(interest + principal)?

17.What is the value the annuitgictors go to in the column of 9%?

18.Taking this limit, what yearly payment is the theoretical imum
making a fair contract?

19.Uncle Steve takes our 5 million forints offer. We are quite happy,
because we should pay a lower sum than the fair value. Great deal!
(Uncle Steve will live for 13 years, in average). What is the internal rate
of return of tke contract? Is it higher or lower than 9%?

200Let 6s explain the result and its re
a. Is it an active or passive transaction?
b. Is it investment or debt takirigfinancing problem?
c. What do the words Ainvestmento a
i. for a lawyer;
ii. for a bookkeeper;
iii. for an investor?

21.How do conventional cash flow series look like?
Letbébs use the following, very simple

A. You invest 1 million forints today, and will get 1.1 million forints in
one year.

B. You will take a debt: 1 million forintsoday, and you will have to
pay back 1.1 million forints in one year.

22.How does the function of present value and net present value of a
conventional cash flow series look like? (the independent variable is the
required rate of return)

a. In the case of delibking? At what rates of return do we have
positive and negative NR¥? At what rate of return do we have
the internal rate of return.

b. In the case of investments? At what rates of return do we have
positive and negative NRSY? What is the internal rate r@turn?

11
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2. BUYING A FLAT IN BUD APEST

Gergely Fazakas

Aim of the case

No w, I n 2019 we are very sorry,ithat
we just had not thought about it, or we could not have financed it. The financial
crisis seriously affected the prices of flats in Budapest: the prices were
stagnating between @0 and 2014, or even they were descending b20P0.

(E.g. see the flat price index from the National Bank of Hungary)

On the other hand, prices of flats in Budapest between 2014 and 2019 had been
more, than doubled. Were we losing all the chances favod ghwvestment?
Would not have been a better idea to buy a flat previously using a bank loan?
That is true, that meanwhile the curresurisis only a few investors could have
risked taking additional bank loans. (In those area banks were cautious as well,
they would have landed loans only under very strict conditions.) But now we
are in 2019, and thanks to the boom, we do have enough money to invest. We
would like to buy a flat, and get a permanent income renting3t out

Case

The chosen real estate istire 9th district of Budapest, it is a 5¢ small flat

with two bedrooms. The house has very good transport possibilities: both metro
line no. 3 and the tram@is very closed. There are 3 universities nearby.

The flat would be ideal for singles, younguptes, or even for couples with one

or two small children. After a short discussion, you could get the flat for a
reasonable 35 million forints. The house was built 35 years ago, so nét new
but both the house and the flat itself is in good conditionoAnal painting
(400.000 forints) would be needed anyway.

We would analyse different concepts, but one thing is essential: we are risk
averted, so we will declare and pay all the taxes (15%) linked to renting out.
Painting out is urgentwe will be ready vth it within a month. Meanwhile, we

will be able to find a tenant as well. (The cost of advertisement will be
somewhere between 5000 and 10.000 forints, the cost of our time included.) We

2Anot her case of utilization of a house can be
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are planning to rent it out for 15 yedrsur older son will be ghteen by that

time, and after a greatezaonstruction he would live in.

Utilization

Let 6s

start

with util

zati

on. We

have

a. We would make a lonterm renting contract. We will get a suitable

tenant within a month. The monthly fee would 140.000 forints,
unfurnished. Gas, electricity, water will be paid by the teiiaait

those contracts will run under his name. We assume, that within the
15 years renting period there will be no greater reconstruction

needed.

Our second option is Airbribas far as the flat is quite closed to the
inner city. We assume that we will have guests 180 days a year, and
can take four guest3he first day of each transaction would cost
18.000 forints, each additional day would cost 14.000 forints. At this
case, v should buy furniture and household appliances. At the

arrivals of the guests, we should clean it up and welcome them.

Our plan for renting out through Airbnb as follows:

Table 1. The Airbnb renting out plan

Month Days Number of
rented out reservations

January 11 4
February 8 3

March 13 5

April 15 5

May 18 6

June 20 6

July 22 6

August 22 6
September 16 5
October 9 3
November 8 3
December 18 6

Sum 180 58

14



Costs

Whatever would we use the flat for, we have to pay a 4% fee on the buying
price. Water, gas, electricity cost 40.000 forints per méniththe flat is
rented out, the tenant should payit. We have to pay a general overhaul, which
makes 10.000 forints peranth.

a. We would sign the longerm contract at a lawyérthis would cost

us 100.000 forints. We hope, that within the 15 years renting period
there will be no extra reconstruction césbut smaller or bigger
replacement cost will be needed in the valt&@000 forints per
year.

. Renting out through Airbnb needs 40.000 forints immediate

investment at registration mainly because we want professional
photos about the flat. At the arrival of each guest we have to clean it
up and welcome the guestshereis a firm specialised in it. It will

cost 4000 forints each time. Airbnb asks 3% on the turnover.

The list of investments needed is here.
Table 2. Investments needed for Airbnb

ltem Cost (1000 | Depreciation Lifecycle
Fts) (years)

Kitchen 900 33% 3

appliances

Bathroom 500 20% 5

Furniture 2500 20% 5

Hifi, tv, 600 33% 3

electrical

machines

If we have to buy new items, prices are going up by 3% yearly according to

our estimation.
All the costs are tadeductible (if we do not choose the Ilwspm
method.).

Costsi taxation method

We can choose from three different taxation method.

a. We can choose detailed taxation. In this case, we can deduct all
single cositem from revenue. The depreciation can be deducted as

15



well Tthis is 2% on the flat and 14,5% on the furniture and
appliances. Choosing this possibility we have to ask a-keefer
to help ug this would cost 10.000 forints monthly.

b. We can al so choose the Al ump sumo
revenue can be the total cost, so as 90% of the revenue will be taxed.
No extra costs can be deducted from the revenue. (NAV, 2017)

c. Taxes onrooms. There is a special rule: if the rooms are rented out a
maximum 180 days a year, you can choose this method. This case
the yearly tax is 38.000 forints per roof80 76.000 forints for our
flat1 as far as we can rent it out the whole in.pi¥@u have to pay
it at the beginning of each fiscal year.

Terminal value
At year 15 we would give the flat to our older son. At this stage, the flat will
be in medium condition. On the real estate market, we presume a 3% yearly
inflation rate.

The required rate of return
The required rate of return on renting out a flat is 8%.
Using Airbnb is riskier because we have to face with coumtky exchange
rate risk and higher operative risk as well. In that case, we can use a 10%
rate of return.

Questions

1. Can you give an estimation for the future célslw for the next 15ears
monthby- montH?

2. What are the NPV and the Internal rate of return of each scenario? Which
possibility gives us the highest values?

References
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3. HOW TO FINANCE: BUYI NG A FLAT IN BUDAPEST

Gergely Fazakas

Aim of the case

We are now in 2019. On the Hungarian mariat-prices have been growing

by roughly 20%annually in the last 5 years. Although it can be a risky
investment, we have decided to buy a flat and rent it out on a long run.
According to some expertthe prices are on the top just now, and a recession
can be expected within2 years. We cannot finance sug business ourselves,
but our brotheiin-law (who has a wide portfolio of different real estates) is
ready to take part in our project.

This case is dealing with different financing methods

Thechoserreal estate is in the Inner district, the 6th distof Budapestit is a

60 nt small flat with two bedrooms. The house is in a walking distance from
the old underground (called Kisfo°ldal
Boulevard (hn HungarialNa g y k © r %t ) .

We could get it for 40 million forint$ this price is quite favourable, although

the f1l at iI'sSs not even in the Amedium
estimates the costs tife reconstruction a8 million forints i he can start the

works immediately and within two months they can finish theie project.

Although there are several possibilities to finance the project, one thing is
essential: we will béhe only ownerwe ourselves will pay all the costs, and all

the taxes linked to the flat will be declared and paid.

The rentingout is plannd for 10 year$ that is the maximum time horizon we
canmake financing plans and our brothedaw would like to exit by that time.

1. Utilization

We have agreed with ourdiherin-law to make a longerm renting contract.
The flat is suitable for diploats, young managers or young couples. We believe
that for 200.000 forints renting féanfurnished)ve would easily find a reliable
tenant (ithin a month)

18



We would ask a-Enonth deposit as well. Gas, electricity, water wélpaid by
the tenant all those contracts will run under his name. We assume that within
the 10 years renting period there will be no greater reconstruction needed.

2. Costs

Buying a flat we have to pay a 4% fee on the buying price. Water, gas, electricity
cost 40.000 forints per month. We have to pay a general overhaul, which makes
10.000 forints per month. We would sign the ldagm contract at a lawyér

this equals onenath renting fee, so 200.000 forints. We hope, that within the
10 years renting period there will be no extra reconstruction cost.

All the costs are tadeductiblei if we choose theletailedcostdeductiontax
method

3. Costsi taxation method

We canchoose from different taxation methods. We could have chosen the
detailed taxation method, but our brotlredaw hates the meticulous
administrative taskés 0 we wi | | -swsm tnmed hfoldu mpg n t h
90% of the revenue is the tax base, andeabcostsare tax deductibléNAV,

2017; Ado, 2018).

4. Financing
We have two ideas to finance the buying price and all the extra costs.

a. If we finance the whole project ourselves, we would need the
help of our brothem-law. He is ready to pay 50% of albsts
and investments, and he would ask 50% of all the incomes after
tax. At year 10 he would exit, so we will have to buy the 50%
ownership.

b. We would take a banloan. The loan would be iykars long,
payment due monthly. The interest rate would be 6%dyéan
a linear basis)The cost of the loan 100.000 forints, immediately
payable €.g. ost of the notary)
The only collateral behind the loan is the flat itself. The bank can
give us a loan up to 50% of the value of the flat. Although
sometimes asking an is quite a long and difficult process,
thanks to our connections and experience we could get in within

19



some daysAbout more details of mortgage and other retail loans
and the loan approval process see: Walter (2016) J 8 k.i (201

5. i B a-b ¢ ni dtée aid for young couplesith children

There is a state aida special loaii for young couplesvith children. We have

a sonso we can get this special loan. We can get 10 million forints as a loan for

10 years paying back monthly as an annuity. THéchildren means, we do

not have to pay any interest. We will have difrcdild at the end of the"®year.

The 29 child means that 30% of the original amount of the loan will be wiped

out. Asking a Babyp o nislnot so easy, the time and administratiauld cost

50.000 forints for us.

TheBabybond can be combi ne-tbhansvdstvdll. t he fAnor

6. Terminal value

At year 10 we will thinkaboutthe usage of the flat. It can happen, that we would
buy out our brothemn-law, but alsaa possible scenar to sell the flat together.

At this stage the flat will be in medium condition. On the real estate market we
presume a 4% yearly inflation rate. Nowadays flats in medium condition are
priced 10% lower, than average. A newly renovated flat would costig3ér

than the average. We presume, that there will be a 4% inflation on reconstruction
costs as well.

7. The required rate of return

Renting out a flat is not riskless at all. The long term-fiisk rate of return is
4%, and we will calculate a 6% matkgemium.

To live in a flat isaninferior need, so the rate of return on renting out will be
below the market rate of return, just 8%.

If we are taking a banloan, we assume that the loan is #isde. The bank had

so many and o strict collaterals and restrictive rules, that they will not risk
anything. For simplicity wesupposehat 50% of the investment will be debt
financed.
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Questions

1. What isthe future casfiow for the next 10 years month lnyonth?

2. What arghe NPV and the Internsedite of return of each scenarihich
possibility gives us the highest values?
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4. ACQUISITION FINANCING 1 DAC CORPORATION

Gy°rgy Walter

Aim and theoretical background- Structured finance?

The aim of the following case is
1 to analyze the differemisk aspects of acquisition financing;
1 to understand the business concept and model of IT companies;
1 to carry through and acquisition finance approval process, and
1 to make a decision on its possible structure, terms and conditions.

The ter m eodf fAsntarnuccetouri s di fficult to
a transaction where the risk analysis and financing decisions are not based on
the balance sheet and the assets of the company but on the forecastiesdvcash

It is a product where the transian and its financing must be structured tailor
made to meet all requirements and expectations of the stakeholders and
participants. These transactions usually involve highrémes high sk, longer

and more complex preparation, a thorough due diligpraess, analysis of the
cashflow capability, and a more complex contractual and legal structure. Based
on the literaturgthe most important groups of structured finance are as follows
(Jobst, 2005pp. 19i 21.):

1 High leverage financing (like acquisitidinancing)

1 Project financing (like real estate development, energy projects, etc.)
1 Securitization

1 Structured trade finance

On the corporate level most of the transactions belong to the first two groups, to
high leverage financing and project financingeTsale of these products is not
only typical in commercial banking but merges with other services of
investment banks like advisory, syndication, origination. Therefore, investment
banks and corporate finance firms are also active participants of such

3 See Walter (2014b)
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transactions joint by technical and other special advisors, legal firms, auditors,
etc.

Transaction types that belong to the group of high leverage financing are as
follows:

1 Acquisition financing
1 Leveraged Recapitalisation (Recap)

1 Leveraged assdtasedinance

Among these groups, acquisition financing is possibly the most frequent
transaction. It is about buying a whole (or substantial part of a) company,
therefore the volume of the transaction is high. It usually involves debt financing
resulting high éverage at the erfdThe acquisition loan and its repayment
schedule appear as a new, considerable burden on the company that is added to
all former debts of the company. The high leverage must be paid back based on
a tight cash flow plan.

Acquisitions usally include complex structures with many participants where
differenttypes of conflicts of interests arise. There is a potential new investor
accompanied by a bank wiboth face high risk. To mitigate these ristither
playersalso step in, whose tasketerests and conflicts must be also managed
and coordinated. The potential participants in a transaction are:

1 New owners, investors, the buyers;

1 Former owners, the sellers;

1 Banks and other financing institutions (factor firms, leasing companies)
1 Mezzanine funds

1 Legal experts, legal firms;

1 Technical, tax, environmental, PR and other advisors, experts;
91 Corporate finance advisor of the seller;

1 Corporate finance advisor of the buyer;

1 Auditors

1 Authorities

1 é

4 There could be a connection between acquisition financing and IPOsd&zsaandS z T ¢ s
(2014)
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Transaction structures could be various,otathade to the certain deal. The
figure below shows one of the simplest and commonly used financing and
contractual structures of an acquisition.

Structure of an acquisition financing

Recourse???
Bank h e — New owners,

@"“w buyers (sponsors)

Debt

Debt service

C,
o[late ""ls\ \
, g"ﬂra

L Aquisition target company

4

‘IIIIC'.....'.".'
CF to cover debt service

SPV/NewCo

Purchase price Sellers

Source: Walter (204b)

The provision of the loan is prior to tlthange of ownership. Therefore, it is
difficult to solvei from the structural point of view how the acquisition loan
fisputi nsi ded t he t kowigielinkedttothepcaskow, toathed
assets and the collaterals of the operating companyobt cases, a special
company is needed (an SPV, that is a .
up the loan, gets the equity sponsorship of the new owners, pays the purchase
price, andreceivesthe stake, the ownership (shares, equity) of the target
company. The SPV is usually a noperating company, it holds the equity of

the target company, acts as an owregeiveghe necessary casglow from the
company to be able to provide the debt service of the acquisition loan. This
structure implies severaechnical, tax, accounting, and legal issues and
problems, like: how and based on what efistvs are flowing from one
company to the other; how collaterals and guarantees can secure a loan of
another company. To solve these problems target company &sbgfetimes
merge, though it usually takes several months to close upsnehge process.

All sponsors, especially financial investors, try to avoid any recourse financing
and intend to limit their liabilities to the volume of the equity sponsorship.
However, industrial investors are more likely to accept a recourse financing and
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shows more flexibility to back the new acquisition loan with its balance sheet,
cashflow, or with a corporate guarantel the case of MBO transactions,
personal guarantees thfe new owners, as a proof of commitmeg also an
accepted practice and it usually plays an important role in the success of the
deal.

Casel DAC Kft.

Dominika took the document from the table. She blinked at the monitor. It was
the 17th of Septembe2007. Monday, 9.13 a.m. She was the head of the
Structured Finance Desk and has had quite a lot to do nowadays. First, the Bank
Headquarter had several questions concerning the real estate crises that got
surprisingly bigger and bigger othe market. Fling the reports to the
headquarter consumed a lot of energy and time. On the other hand, there were
many transactions in the pipeline and she wanted to do all of them. But only if
they are feasible, of course. The current deal described in the docunseat wa
typical, small, local acquisition loan, where almost the whole documentation
was ready. Most of the business and d#slv scenarios were done, the credit
application was almost complete, only a few parts were missing, these were all
highlighted with ellow.

She carefully read through the whole credit application.

5 For definitions and terms of credit application see Walter (2014a).
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Credit application

CREDIT DECISION REQUIRED
BY:

Transaction Name: DAC Deal

Transaction Details: MBO of a significant actor of the docume
archiving, document management amabrkflow
management market

Underwriting A. Senior longterm loan HUF 128
Requirement: million
B. Credit line HUF 1
million
C. Guarantee HUF
million

Available documents: Business plan for 2062012

Annual reports of DAC, 2002006

Balance sheet and P&L of the first half of 200

Information Memorandum

List of references

Description of the activity and the products

Integrator contract signed with TELCO1 amith

PRINTCO Rt.

1 Exemplars of delivery contracts, supp
contracts and software update contracts

1 Drafts of contracts to be signed wi
TRASPORTCO

E R

Introduction i Transaction Background

DAC Kift. is a market leader in the Hungarian document archiving/management
and workflow management segment. Current owners of DAC Kft. have decided
to offer the Company for sale to a strategic buyer. One of the present owners,
Mr . Bal 8zs Ve z ®ght)Woald likeato getr1@0&o mvpnership ef r |
the Company. He intends to finance the deal at leverage, and requested a long
term EUR loan to finance the transaction. Furthermore, he also intends to get a
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credit line in order to match the financing of temporgiyen orders and
contracts.

Transaction Structure

Current structure

The Companyds ownership is currently

i ndividual s, namely Mr . B®l a Owner Wi t
with a quota of 40w tahn da Myu o tBaa | 08fz s2 0V8.:
also a member of the management.

New structure

According to the plans of Mr-ownell e z ®r
company. The tot al purchase price is |
to finance 70% of the purchaprice at leverage. The total amount of loan
provision is equivalent to HUF 128.8 million, currently EUR 511 thousand in

single drawdown. Consequently, about half of company value is financed at
leverage.

Mr. Vez®r intends to fputritéh aBGempgaadirey & nma
through a project company. Current owners of DAC will sell their quota to the
project company of Mr. Vez®r through &

transaction (planned to take place until the end of 2007) the project cpmpan
and DAC merge, so that DAC gets the loan.

Company Overview

DAC Kift.

DAC was established by three Hungari an
Mr . Bal 8zs Owner and Mr. Bal 8zs Vez®r)
and Bal 8zs Owner inlihe optical lmedanmageirecogmitiorv e d
sector since the early 906s, and are f

is the CEO of the Company since its foundation. He graduated at the Technical
University of Budapest, and started to work as a develdperseveral

companies during his university years. He also worked for FAC, a company
owned by Mr. B®l a and Bal 8zs Owner, of
DAC Kit. is active in the document archiving/management and workflow
management sector. In the first year aéistablishment, DAC was providing

an archiving and document management product for small and medium size
compani es. Shortly after the Dbeginnin

27



provide software products for large enterprises. Currently, DAC produces and
sels document archiving and management software product under the brand
name CLEVERARCHI, and does the integration of the software with
customersd6 Enterprise Resource Planni
customization, regular product updates and supgyart the life of the contract.
DACOs proprietary office automati on
companies in Hungary. This product (the software CLEVERARCHI Digital
Office) was designed to perform complex document archiving and management
functions br medium and large size organizations. Suiting the needs of
customers, DAC provides efficient, quick and secure filing, archiving and
management of physical and electronic documents. It enables not only the
storing but also the quick retrieval of mailiagd other confidential data. The
distinctive feature of CLEVERARCHI in this field is its rapidity and reliability
(e.g. retrieval is performed in seconds in case of order of magnitude for millions
t00).

The main functions the software has are the following

1. Filing/registry: The software fully replaces traditional filing/registry
methods. It can handle registries of arbitrary number, and makes the
managing of transmitter, posting and other register books unnecessary.
Retrieval of documents according to drifat aspects is feasible.

2. Archiving: CLEVERARCHI can store and manage scanned paaszd
and electronic documents. Pictures of documents archived and data are easy
to be retrieved and to be on view.

3. Workflow support: The software supports #meecution of everyday work
and multistage workflow effectively, and makes them easy to schedule and
control. CLEVERARCHI delegates the tasks to the appropriate teams, does
the deadline monitoring and warning of users, performs reports and does the
fill -in of blank forms.

Subsequently the main user functions of CLEVERARCHI are: input of paper
based documents by scanning; fax and mail server in order to integrate internal
and external flow of information (also able to register and archive incoming
faxes andmails automatically); managing appendices (registry numbers,
addresses, remarks, comments etc.); recognition and assignment of printed
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characters, digits and beodes to the documents registered; grouping of
documents; mukaspect retrieval of documentata export into different file
formats; search (in scanned documents as well); picture viewer (picture of
documents stored appears on the screen); reports, statistics in arbitrary structure
(e.g. on the efficiency of a team etc.); deadline watching aathings
(CLEVERARCHI Message, -aail or SMS); distribution and signing of
documents; recording and tracking the storage location of documents archived.
The software also offers DAC inistration functions, such as the customization
of documents view, maintance of users and the authority system; tuning of
capacity and efficiency of the system, performance monitoring.

Besides software development and sale, the Company also provides peripheral
hardware tools needed, such as scanners;doh readers, banodeprinters,

and provides service connected. Special hardware tools the Company provides
for its customers are:

1. CamScan This equipment enables the input, restore and archiving of
documents and data sheets (e.g. CVs, personal data sheets, identity cards
etc.) in the computer, supplied with color photos as well. The equipment
contains a blacilandwhite scanner (in order tead sheets), a color camera
(in order to record photos/pictures) and an Optical Character Recognition
device (which recognises printed characters). The technical oddity of this
equipment is the parallel use of a blastdwhite scanner and a color
camera, which makes the functioning of CamScan faster and more
economical than equipment using a color scanner.

2. Speedy Reader, Passport Reader: Speedy Reader is an optical data input
tool, which records the postal cheque laid on the target disk and converts it
into a data readable by computers. Passport Reader is a data input tool to be
integrated into computer networks, which can take photos of and read data
in personal documents of different types (passports, identity cards etc.),
performs examination of authicity and forwards collected data.

3. Gepard File Encryptor USB Key: This is a microcomputer running an

encrypting algorithm, which enables an efficient protection of confidential
data, encoding and decoding files, folders, folder structures.
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DAC executeghe installation, maintenance of hardware tools and training of
users as well.

Further activity of the Company includes the software package Registauto,
which does the storage, evaluation and transmission of data on sciatic prosthesis
surgery, collectedhi accordance with standard medical aspects.

DAC also developed a polling system used in elections (e.g. ethnic autonomous
elections in 1999, 2006).

DAC executes (1) system DAC inistration, (2) the operation, supervision and
maintenance of central computpool, (3) network management and (4)
software development within the frameworks of an outsourcing activity as well.

Management/Employees

DAC has a total number of 19 core employees (including management). The
Company has 13 additional employees, winovide outsourcing services for

Telco2. More than 70% of employees are designing engineers or computer
professionals.

The management team consists of five p
Mr. GS., Head of Sales and Marketing; Mr. T. V.; Head of Bcod
Development; Mr. P. P., Head of Implementation; and Mr. B.G., Head of
Support. Each member of management has a qualification in the field of
technology and lontéerm experience on the planning and implementation of

large systems. Majority of managemmer ged fr om DACG6s st a:
plans no changes in management structure in the future.

Core markets and competitioni Competitive landscape

Market trends

The market of s@alled content and document management systems is to grow
dynamically not onlyin Hungary, but in the EU as well. Founded on a survey
on content and document managerfiént some European countries (UK,
Benelux, France, Germany and Scandinavia) made by Rethink Research
Associates, penetration in the developed Europe is still quiteAovaverage
penetration of 33%vas calculated from the survey, however, only Germany

5 Enterprise content management consists of the following: (1) docunaer@tgement; (2) web

content management; (3) digital asset management; (4) records management and (5) workgroup
coll aboration. DAC doesnbot deal with web cont
survey can be applied only restrained.
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(837%) and France (29%) can take pride in around 30% penetration figures.
Much lower share of the companies in the rest of the countries/regions examined
have such systems use (17% of Benelux and 7% of Scandinavians). Of the
companies examined that currently have no content/document management
system, 60% plan to invest in one in the coming two years, and 48% of the
companies having content management system expect tendexheir
installations in the coming two years. The key factors behind their intention are
the clarification of workflow and business processes, the management of digital
assets (e.g. copyrighted works) and the compliance with legislation and
regulationin the US and the eurozone.

Figures above point to the fact that (concerning development differences) the
penetration of content management systeriiimgary is surely deep under the
lowest observed ratio of 7%he penetration on the target market of D&
addition lower, concerning that the systems examined by the survey cover a
wider range gee in footnofe As a result, the potential for market growth is
much larger in Hungary than in the developed Europe. Regarding the driving
factors, EU regulabin and legislation (besides the intention to keep firmer
control of corporate performance and efficiency) is an important motivational
factor in the examined countries.

In Hungary, a low level of function exploitation is a basic characteristic. The
demand for expanding functions is mainly typical of large innovative
companies. Small size enterprises are at an initial stage described by system
establishment and network development, using mainly 4maikng function.
Medium size enterprises cannot be categadl, either large, or small
enterprisesodo features can be applied
number of sites and client base. However, according to Microsoft Hungary,
medium size enterprises will be the main target in the next 5 to 10 years.
According t o DA 6zesflagesdnterprniaetmar&ehanpunts tb e
about 5000 companieSME sector covers a wider range of companies of over
20 000. The financial size of market is hard to be estimated because of the
existence of orders withbu t ender i ng, but after DACOG:
HUF 1-1.5 billion a year.

Customers, partners

The target market of DAC is the large and medium size organizations segment.

In this segment, projects are usually tendered to a select group of companies
active in the document archiving and 1
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management, the Companyinwited to the majority of the tenders written by
large customers in Hungary, and has an over 50%rater DAC as vendor of

the document archiving/management technology participates on these tenders
very often in consortium with major IT multinationalse®des participating at
tenders, sales are carried out through direct approach, or occasionally by
participating on local trade shows.

Further opportunity for acquiring clients is provided by the integrator contract
signed with Telcol and planned to bengd with SAP and PRINTCO Rt. In the
sense of the contract signed with Telcol Rt., Telcol and DAC cooperate to
satisfy adequate needs of Parties. (Essentially Telcol recommends the
product s and services of DAC for It
mana@ment.) This contract has a maturity of one year (signeé dunk 2007),

and automatically elongates with one year unless abrog&eelir{ contractual
review) The sense of the strategic partnerships planned with SAP and
PRINTCO is the same.

The managment also purposes to enter on the document archiving/management
market of foreign countries in the future. The planned cooperation with
PRI NTCO would be a determining step in
extended relations with actors of foreigrankets (mainly in former socialist
countries).

The importance of these contracts is to be detected in the decreasing costs of
client acquiring as well. This kind of cooperation makes thesples period

much shorter, DAC has to latch on to client manageroaly at the point of
bidding. (Without integrator contract, psales period can last from 2 months

to 1.5 years, consisting of the addressing of marketing materials, visitation at
reference clients etc.)

Main customers of DAC include major local comgan and Hungarian
subsidiaries of multinational firms. Major customers in 2006 were:

Water Co.: revenue EUR 159 000; share 21%;
Dutility: rev. EUR 87 000; share12%;

Telco2: rev. EUR 80 000; share 11%;
Chemco: rev. EUR 78 000; share 11%;
Gasco: rev. EUR 5Q00; share 7%

OILCO: rev. EUR 38 000; share 5%.

>y > D> D>

Ot her customers together (Metalco Kft.
had a 33% share of revenues in 2006.
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The Company had 35 clients (small and big ones together) in 2006. According
to the experietes so far, 60% of newly acquired small size clients and 100% of
large ones remain in the customer base of DAC. Due to the great potential of
increase in the Hungarian market, the Company plans to duplicate its client base
until 2012. Managers of DAC platheir future acquirement of large clients
based on the analysis of top 50 ranking of companies acting in Hungary. The
number of companies in the top 50 working without document/workflow
management systems is 17.

The pipeline of the company is promising, ghows that the company is
contacting about 4@5 companies in a potential contractual value of HUF 600
million. However only HUF 26 million value of contracts has been signed out
of the list on the date of the application.

Contract types
The contracts D& signs with its customers can be divided into three main
categories:
A one off delivery contracts, which result in a single payment for
customizing, installing and delivering the products;
A support contract: general maturity of 1 year, payment depending on
the client (monthly/quarterly/yearly in advance or posteriori);
A software update contract: yearly charge to be paid in advance,
maturity generally 1 year.

Almost all large clients and nearly 50% of small clients require support service

T small ones eithem the form of indefinite maturity contracts or ad hoc
engagement. Experiences so far show that active customers require support each
year. The average price of support amounts to HUF 0.5 million yearly.

Upgrade is required by active clients who use tegstems constantly, and in

each year get their systems upgraded. The mean price of upgrade totals HUF 0,6
million/year.

Besides, DAC signed a contract on outsourcing activity with TELCOZ2. In
pursuance of this contract, DAC provides service for TELCO2tenThe main

tasks are: input of subscriber contracts into Contract Management System and
receptionist task performance. In order to perform these tasks, 13 employees of

DAC are at TELCO206s service, remuner at
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Competitors

Actors on the Hungarian market can be either supplierd paty products, or
suppliers of proprietary products. Experience shows that DAC successfully
competes against both types of market players due to the functional features of
its products, got customer references and easy adaptability of its product to the
ERP systems used by its customers. The main competitors of DAC are:

A proprietary product suppliers: Montana, IBM, Graphton, Freesoft
and Archico (also supplier of@party products);

A 3rd party product suppliers: Bystems, Hewlett Packard, 1Q Soft
and Synergon.

Contractual Review

A Integrator contract signed by DAC and Telcol Rt. has a maturity of one year
(signed on &tJune 2007), and automatically elongates with one year unless

abrogated.
A Outsourcing contract with TELCO?2 is signed without maturity. Abrogation
time i s asymmetri c: in case of TELCO

case of DAC abrogating the contract, abrogation period amounts to 6
months.

A Exemplars of delivery contractsupport contracts and software update
contracts are available. Specific terms of each contract depend on the client.

Financing facilities required by DAC

A Longterm loan of HUF 128.8 million for financing acquisition of 80% of
DAC.

A A credit line of HUF 10million, in order to finance eventually appearing
working capital needs, available for separate transactions, disbursed on the
basis of individual decisions. Credit line is needed for the import
procurement of hardware tools (the purchase price has &ettled in
advance at the distributor abroad).

A DAC6s guarantees at two commerci al b
million will be taken over by CORPBANK with cash collateral.
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Suggested Terms and Conditions

Longterm loan

Amount HUF 128.8 million
Facility type / Maturity / 5 years
Denomination HUF

Draw-down Single drawdown.

Repayment even repayment, quarterly

Coupon payment Quarterly, actual/360

Base rate 3 months BUBOR

Margin 1.2¢DSCR < 1.5 400 bp
1.5¢DSCR <25 350 bp
25¢DSCR <35 300 bp
3.5¢DSCR <45 250 bp
4.5¢ DSCR 200 bp

Up-front management fee 1%

Covenants

Negative pledge, Ownership claus
Pari passu, Cross default

Fresh longand short term borrowin
with the consent of thBank

Senior debt (all other liabilities a
subordinated)

Quarterly financial report

Securities

Assignment of sales revenues
Pledge over all fixed and floatin
assets, licenses, trademarks

Other conditions

Opportunity for prerepayment
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Creditline

Amount HUF 10 million

Facility type / Maturity / Revolving

Denomination HUF

Coupon payment Quarterly, actual/360

Base rate Overnight BUBOR

Margin 1.2 ¢ DSCR ¢ 1.5
300 bp

1.5¢DSCR <25 250bp
25¢DSCR<3.5 200hbp
3.5¢ DSCR 150 bp

Up-front management fee 1% flat
Commitment fee 1% p.a.

Guarantee limit

Amount HUF 4.8 million
Facility type / Maturity / Revolving
Denomination HUF

Fee payment Quarterly
Guarantee fee 2%

Up-front management fee -

Financial Evaluation

Historic performance

DAC6s performance since 20€¢hdwindithes pr oc
widening of its activity and client base. The net income increased from a loss of

HUF 2.27 million to a gain of ovélUF 21 million. Gross margin amounted to

nearly HUF 67 million in 2006, which gives 36% of net revenue (HUF 20

million in 2001 and HUF 48 million in 2002). EBITDA in 2006 totaled HUF 30
million. This yeards fi gur emsthediritow a f
half of 2007 (totaling HUF 75 million) indicates a 12% increase related to the
corresponding value in 2006, while EBITDA amounts to nearly HUF 20 million.
These figures dondét truly chdaddwtot eri ze
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t he s teatired major part of sales is always realized in the last quarter
of the year.

The Company has total assets of HUF 106 million, a third of which consists of
fixed assets (value HUF 35 million). The Company has inventories of a minimal
value (HUF 2 miliion in 2006), which results from the immediate selling of
assets purchased from d garty. Inventories appearing in the balance sheet of
DAC consist of marketing materials, the value of which increases parallel with
net revenue. Customer claims areatieely high due to favorable payment
conditions given to its customers.

DAC doesnodot -hoaloreterm dogn. Its Hiabitities comprise of
prepayments from its customers (HUF 1 million in 2006), trade suppliers (HUF
43 million in 2006) and othersrtterm liabilities (HUF 8 million in 2006,
including basically tax liabilities). Value of trade suppliers typically increases
parallel with the rise in net revenue.

ProjectionsiCl i ent 6s case

1 HUF 128.8 million (EUR 511 thousand) credit

1 Maturity 5 yeas

1 Interestrate: 11%

1 Revenue increases significantly

1 Constant ratio (of 2007) of material type expenditures/revenues

1 Slight improvement in personal type expenditures/revenues despite

enlarging manpower and wages increasing by 5%

1 HUF 72 million total CAPEXuntil 2012 (a conservative projection of yearly
CAPEX HUF 12 million, which is expectedly higher than the real need of
the activity)

1 Average income from support amounts to HUF 0.25 million/year/ active
client, average revenues from upgrade total HUF Banii/ear/active client
happens every 5 years in average (evénchent)

1 Average oroff revenue by new client acquisition is 16 million HUF

Conclusion

I n the case of client 6s -floweacslated o mi ng
following debt service is strongly positive. The financing power of the
transaction is especially demonstrated by considering that a conservative
estimation of CAPEX is used for calation (according to the management, a
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CAPEX of nearly HUF 4 million is supportable from year 2008).
Accompl i shment of repayment and intere
case.

Projectionsi Break even
é

Projectionsi Conservative case

é

SWOT Analysis
u é é

u e u e
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ROE

The transaction offers to Corpbaak expected preax ROE of 13.14% and a
gross revenue of HUF 6.92 million for 2007.

Amendment

DACO6s client base widened newly by acc
are proceeding, and the contracts are expected to be signed in the near future.
Thisdeabf f er s a huge i1 ncrease in DACO6s re

the MBO becomes much lower. Service contracts to be signed ensure monthly

revenues of at least HUF 25 million frorft January 2008 (earliest maturity on

31%'December 2013), so thAtRASPORTCO may become the largest customer

of the Company (HUF 25 million/month is the minimum amount that will be

paid by TRASPORTCO, the maximum can reach HUF 37 million/month).

Besides, three other contracts are to be signed:

(1) a supplier contract on ¢hhardware tools needed (in a value of HUF 97.4
million; margin around HUF 30 million);

(2) an auditing contract with a monthly revenue of HUF 3.57 million (the
margin of which totals 100%; earliest maturity ori'®ecember 2010);

(3) a contract on consultancy tilr31% December 2007 in a value of HUF 50
million (which will be performed through subcontractors).

In consequence of thisdeal, cdsh ows streaming from DACO

in the following way.

Conclusion

DAC is a significant actor on document lirgng/management and workflow
management market. Market penetration of document and workflow
management Ssystems I n Hungary IS fai
management forecasts further increase in revenues due to widening client base.

é.

SummarisedThe main risk of the deal

Considering risk factors and profitability based and relied on available
information, we...
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APPENDIX 1. Acquisition pipeline at DAC Kift. (reflecting latest information)

Client
Energyco2
Bank2

Energygroup
Gas3co

Retailco2
Cosntructionco

Transportco
Zenon
Airco
Beerco2
Energyco5
Beercol
Gasc4co
ltco
Pow erco
Verticon
Chemco Rt
Dutility
Printco
Oillco
Stateco, Debrecen
Waterco2
Retailcol
£VR
Constr2
Waterco3
BBB
Oilco
Clientl
Retailcol
Carcol

Logictics

w

Value eFt| =+
60 000
40 000

40 000
40 000

40 000
30 000

30 000
30 000
25000
25 000
25000
20 000
20 000
20 000
20 000
15 000
12 000
12 000
11000
10 000
10 000
10 000
9803
8 000
7761
6 700
5000
4 000
2 626
2 400
2 000
2 000
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APPENDI X 2. A cl| aacbvitidsi cati on of DACOSs

The main activities DAC performs in the field of office documentation and
document management are:
9 developing software for office automation; selling software
CLEVERARCHI Digital Office:

CLEVERARCHI Digital Office Software enables the secure
long-term storage of mailing and confidential data by storing
large amount of papdyased and digital documents, the
software enables to retrieve a file in seconds and to make
workflow monitorable;
the functions CLEVERARCHI provides are: registry,
archiving (paperbased and electronic documents and
identifiers), workflow support (automatic allocation of tasks,
deadlinewatching and warnings);
CLEVERARCHI is an integrated clietserver software able
to be integrated into existing information systems, and to
work together with mailing, groupwork and control systems;
CLEVERARCHI 6s main feature an
differentiating factor to competition are the easy integration
of the software with SAP, Scala and other ERP systems;

9 distributing software Registtm used for surgery database

management;

9 operation and distribution of polling systems;

1 software related services:
(file handling) workflow assessment; development,
integration and installation of workflow management
systems;
training for users and system DACinistrators;
support: hotfine telephone support; ehesite support;
intervention;
updating;

1 planning and installing specialized data input units and scanners;

1 distributing, installing and maintaining peripheral hardwangs:
scanners, batode readers and printers, special hardware
developments, CamScan (which enables to input, store and
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archive documents, data sheets supplied with color photos),
Speedy Reader M70+ (optical data input tool, which records
the postal chage laid on the target disk and converts it into
a data readable by computers), Passport Reader;
1 hardware related services:
installation, training, guarantee, warrantee, maintenance,
1 special services related to handling of documents:
arrangement, rejectiorshredding and rehousing of files,
documents;
permanent management of filkogbinets;
document storing and supplying of data;
internetbased services;
postal services;
selling and manufacturing wrappers for handling documents;
1 business services:
operationof central computer pool,
network management;
software development;
outsourcing activity (special services): preparing regulation
for file handling; filingcabinet services; leaseanning; data
registering.
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APPENDIX 3. Clients case and financials

avarege annual support revenue/client 250 THUF
average annual upgrade revenue/client 600 THUF
acquisiton one off revenue/ client 16 000 THUF
tax rate 16%
'000 HUF Fact Planned
P&L Statement 2006 2007 2008 2009 2010 2011 2012
Net revenues 188 47 é é é é é é
growth é é é é é é
Telco2 outsourcing revenues 31 054 32 64( 34 273 35 984 37 784 39 674 41 65§
One-off revenues (client acquisition) 125 00 é é é é é é
Upgrade revenues 23674 é é é é é é
Support revenues 8 75( é é é é é é
Material type expenditures 118 39 é é é é é é
% of revenue 63%) 44% 44% 44% 44% 44% 44%)
Personal type expenditures 31 42§ é é é é é é
% of revenue 17% 35% 28% 27% 26% 25% 25%
Other revenues 0 0 0 0 0 0 0
Other expenses 8 527 6 284 7 115 8 394 9 164 10 491 11 047
Depreciation 6 967 7 691 8 983 9 889 10 522 10 964 11 274
EBITDA 30 134 é é é é é é
Operational result 23 169 é é é é é é
Net result of financial operation 561 0 0 0 0 0 0
Result of ordinary operation 23 73( é é é é é é
Net extraordinary profit 0 0 0 0 0 0
Pre-tax profit 23 730 é é é é é é
Income taxes 2 381 é é é
After-tax profit 21 349 é é é
Dividend
Balance sheet profit 21 344 é é é é é é
Cash-flow 2007 2008 2009 2010 2011 2012
EBIT é é é é é é
Depreciation 7 697 8 983 9 884 10 527 10 964 11 274
Income tax e é é é é é
4575
Free Operational Cash-flow (before CAPEX, debt . . . . a z
financing) € € € € € €
CAPEX -1200Q -1200Q -1200Q -1200Q -1200Q -1200(
Free Cash-flow é é é é é é
Change in financial investments 13 85( 500 0 0 0 0
Financial Cash-flow 13 85( 500 0 0 0 0
Total Cash-flow é é é é é é
Total debt service é é é é é é
Cumulated Cash-flow (after debt service) é é é é é é
ADSCR é é é é é é
Number of active clients 35 43| 56 70 86 103 121
Number of clients acquired 7 8 13 14 16 17 18
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3 months 12 months 13 months 14 months 15 months 9 months

Interest rate 11% 11% 11%) 11%) 11% 119%
total debt 128 80(¢
interest é é é é
repayment é
remaining principle 128 800Qé é é é
credit line outstanding 10000 10004 1000Q 10000 10009 10004 10 00(
Debt service é é é é é é
up front fee
Blance sheet (MHUF) 2006 2007
Cash 3 4
Acc. Receivables 40 65
Inventories 2 2
Current assets 45 71
Fixed Assets 35 35
Assets 80 106
Acc. Payables 23 44
Otehr short term liab. 7 8
DEBT 0 0
Equity 50 55
Liabilities 80 106
Questions

Dominika read the credit application. Parts that must be completed or needed a
decision were highlighted with yellow. She looked at the financial model
(Appendix 3) that was also not completed yet, however included the basic
structure. Shelid not have to do any caslow models herself nowadays but

this time she decided to finish it alone. It was not difficult at all. First, she wanted
to check the case of the client and its etg. Based on that she wanted to

A p | a ytle bitavithlthe value driversshe was curious, how the breaken

and a conservative scenario look like.

She completed the application with these scenarios. She carefully looked and
commented on the term sheeWOT analysis was also not completed. She
hated SWOTbut this time she found it useful to understand the risk factors. So,
she completed the SWOT as well. By the time she has finished her job, she had
a firm opinion about the deal. She noted some sentences in the conclusion part
of the application. (ShedWot consi der the 10. poi nt
she wanted to discuss it with the relationship manager.)
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She finishecher work She called her colleague who was responsible for the
deal to discuss her findings and conclusions with him. She knew thdiatey
lot to discuss.
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5. DIFFERENT DRIVERS OF AN M&A TRANSACTION 1
BUYING WINE&DINE

P®t er Juh8sz, PhD, CFA

Aim and theoretical background

This case aims not only at reviewing motivations for selling and buying firms
but also to identify different types of possible synergies. The case offers an
opportunity for modelling the bargaining process and understanding its link with
the valuation pedrmed earlier. A unique trait of the case is that it even
illustrates the appearance of asynergies and requires students to address those.
The words mergers and acquisition (M&As) may refer to several kinds of
transactions. (Figure 1) If a company acosiia@other firm, we categorise the
transaction further as (1) horizontal (buying a competitor from the same
business), (2) vertical (purchasing a firm at a different stage of the supplier
chain, e.g. your supplier or buyer) or (3) conglomerate merger ¢thetyaof

the other entity is unrelated to ours). (Brealey e2@L1, pp. 79293)

We may find several reasons why the owners of a company would be willing to
participate in an M&A transaction either as a buyer or a seller. Seller may need
to liguidake some of their investments to start a new project, could need cash,
may turn old, or be unable to overlook their inherited company. Divorce is also
a classic motive for selling a private firm.

On the buyer side, the will to increase cash flow, decreasesthof operation

or need of invested capital is entirely in line with the shareholder value
paradigm. However, it seems that there are many other reasons too. Based on an
extensive literature review, Nguyen et al. (2012) state that besides the will of
creating shareholder value, managers tend to support M&As to increase the
organisation they lead for their interest (e.g. compensation, career, fame, hubris)
or to make it more dependent on their own skills and knowledge. The term
market timing refers to #hpractice where the management of an overvalued
firm uses the shares of their company to pay for another firm that is less
overvalued. By doing so, they try to take profit of the pricing anomaly and
protect themselves against takeovers but may end ugsing companies
even at inflated prices. It is also common that several different motives act
together as drivers for an M&A transaction.
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Based on the shareholder value concept, only transactions that create value for
both the seller and the buyer are mmmically justified. W& may achieve this if

both the aquisition premium (seller) and the value created for the acquirer are
positive. These quantities are to calculate as follows.

Figure 1 Classification of acquisitions

Merger Target firm becomes part c
acquiring firm; stockholder
approval needed frotmoth firms.

Consolidation Target firm and acquiring firm
— combine

to become new firm; stockholder

approval needed from both firms

Another firm

Tendel 1414t firm continues to exist &
offer long

as there are dissident stockholde
holding out. Successful tende
offers

ultimately become mergers. No
shareholder approval is needed f
a tender offer. Aproval needec
from both firms.

A firm can be
acquired by

Acquisition
of assets

Target firm remains as a she
company,

but its assets are transferred to the

acquiring firm.Ultimately, target firm
v is liquidated.

Its own managers Buyout
and outside Target firm continues to exist, but as a

investors private business. It is usually
accomplished with a tender offer.

v

Source: Damodaran, 201.¥03

Value Created for Seller = Acquisition Premium = Selling pficéalue for
Seller (1)
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Value Created for Acquirer = StaiAdone Value of Target for Buyer +
Value of Performance Improvements in both
Firmsi Selling price (2)

To track down the amount of value created, we have to quantify the added value
of the M&A, the secalled synergy that could be partly passed over to the seller
by paying a premiunilhe synergy is quantified as shown next.

Synergy = ValueforBuy@tgemer i  ValueforBuyehequiing firm 1
ValueforBuyeEim taken over  (3)

Note that synergy is the difference between the joint and the-atane values

for the same owner. Trealize sone synergy, we need to have at least two
companies.

Theoretically, an M&A could even pay off if synergy is zero or negative. (A
negative synergy is called asynergy.) To understand this, we have to understand
why one would pay more a firm than the curremtrket value (or value for the
seller in case of a ndisted company). We may list three reasons.

(1) The price for which the firm (equity) can be taken over is less than realistic.
If the market is not efficient (shares are ungeced) or the seller isnder some
financial, regulatory, or other pressure, we may get a good deal.

(2) In case the buyer has better market connections, more advancetddwpw
higher bargaining power, or some other competitive advantage, it is possible
that by simply changinghe way the company sold operated, the value of the
target firm will rise.

(3) There could be positive effects that aregalizeonly if owning to specific
companies. If a company purchases its supplier, they may not only cut back on
operational risk bt alsooptimize inventory levels and product development
process. Should a firm purchase its competitor, its bargaining power both on the
selling and buying side will increase, while they may save costsrityalizing

some parallel activities. We callisheffect synergy.

In the case of listed firms and liquid markets, synergies are the most likely
motivators for a takeover as it is infrequent that we may earn profit from option
(1) or (2). Undervaluation is usually present for a short period and current
owners, unless not in need of money, tend to wait for better times instead of
selling off their shares. Besides, these companies are far too transparent to allow
poor management to act over a more extended period. However, in the case of
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private firms, itis not rare to find majority owners under pressure due to
financial need or health issues or lacking adequate knowledge to identify
management shortfalls.

Although we know this, there is still a vast number of researches proving that
most of the transadns create positive value for the sellers but a negative one
for the buyers. (Kolleet al.2010, pp. 448151) This value destruction could be
explained by the buyers being too optimistic about future improvements, both
considering the total amount and time resource needatization Empirical
research found that strong acquirers (above average profitalidtgrawth),

low premium payment, and being the sole bidder (no price war) increases the
likelihood of creating value for the buyer.

We should not underestimate the importance of this method of shareholder value
creation. It is not that firms just spentexmoney not needed for their operation

on these transactions; instead, in some cases, a key motivation for attracting new
shareholder capital and organising IPOs is to finance M@As adndS z T ¢ s
2014).

As we may see, it is vital to predicting thalwe of future improvements
(synergies) as precisely as possible. Damodaran (2012, pfg08)&eparates

two main types of synergies. (I) Operating synergies include (1) economies of
scale, (2) higher pricing power, (3) combination of differemtctional (e.g.
marketing, manufacturing) strengths, and (4) higher growth in new or existing
markets. (II) Financial synergy covers (5) access to excess cash to use if for
financing good projects of the other company, (6) increased debt capacity, and
(7) tax benefits.

We may alsocategorizesynergies based on the way those influence the
collective value of the firms. (Figure 2) Some synergies are (Type 1) added to
the sum of the former values. When an office building is not needed anymore
and could be sd| the income can be seen as atme effect. These items are

the easiest to deal with during a valuation process.

Other synergic effects would (Type 2) create a value proportional to the joint
value of the two firms. If productivity would improve thanto the knowhow
acquired from the other firm, or cresales would boost income, the synergy is
proportional to the value of the enhanced entity. These items may create a very
different amount of value for different acquirers.
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Figure 2 Value effectsof different synergies

Merged
firm , "06 '00
without @ w000 Q
synergies
Merged | @
firm "00 "00 Yoe Qi Qw
with w6 60 Yoe Ql QO "Q Yoe Ql "Qw
synergies Yot Qi Qo

Finally, there are synergy elements (Type 3) the value effect of which depends
on other factors or synergic effects. For example, if considering a growing
perpetuitylike operation, e value effect of a 1 percentage point of increase in
long term growth due to the use of a brand name accessed through an M&A
could be very different both in monetary and percentage terms depending on the
long-term cost of capital that might again be afézl by some increased debt
capacity thanks to the transaction. Measuring the effect of these synergic
elements could be extremely challenging in a-liéakituation.

Due to these different effects, we can rarely separate the total synergy into
addable elements. The sum of individual synergy effects is usually less than the
total effect. So, a failure to realise some planned cost synergies may reduce the
value effect ofa growth synergy achieved even if that is in line with the
predictions.

The purchase of Wine&Dine restaurant

It is December of 2019. The Hotel DreamWell is located near to the famous spa
of Heviz, Hungary that heals and eases various types of muscelaskel
diseases. The hotel specialised itself on serving elderly arriving mainly from
Germany, Austria and other western countries who provide a relatively high
continuous booking rate. During the recent years, the number of these guests
has slightly decreasl as due to the improving living conditions, health care
services and more healtionscious living style followed there are fewer people
aged 5660 who suffer from ilinesses that the spa may cure. Many competitors
compensated this by attracting more ttere from eastern countries, mainly
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Russia. Instead of that, DreamWell increased its marketing spending in the
EU15 countries to compensate for this trend. Under these conditions, preserving
the excellent connection with travel organisers and guest megueach year
become particularly important.

Just next to the hotel, a restaurant called Wine&Dine operates that offers not
only traditional Hungarian food but also various healthy dishes to stay
competitive. In the neighbourhood, there are various otheeg offering meals

of various quality and price level. Still, due to the very similar pricing policies
followed, the restaurant provides solid profitability. The firm expects a ROIC
rate of 15 percent in 2020 along with a sales of 300 million HUF. @tterls

of their business plan are presented in Table 1.

Table 1. The current business plan of Wine&Dine

Terminal
value
2020 2021 2022 period
Sales growth 6.00% | 5.00% 4.00%
EBIT/Sales 21.00% /| 20.00% | 20.00% 20.00%
Corporate tax rate 9.00%| 9.00%| 9.00% 9.00%
RONIC 14.50%| 14.00% 14.00%
DIV 30.00% | 30.00%| 30.00% 30.00%
Operative cost of capital
for the industry () 14.00%| 14.00%| 14.00% 14.00%
Cost of foreign capital &) 5.00%| 6.00%| 6.00% 7.00%

At the end of 2019, Dikd&mVellsconetote heeidea t he
that they could cut on costs if their guests would be served by the Dine&Wine.
The main issue is that while guests require the hotels to offer sehwaise
dining opportunity but is very rare that they really would use thigiceer
Instead, they prefer to walk in the town and try a different restaurant each
evening. However, guests from other hotels never enter DreamWell for to get a
meal. Thus, setting up or buying their restaurant that also receives guests from
the street.

There could be various advantages gained from taking over Wine&Dine.
Thanks to the better soundproofing, the firm could host various night events
without disturbing the sleep of the hotel guests. In addition, buying the
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restaurant would make the whole cutrkitchen area redundant. Most of the
kitchen equipment (current book value: 5 million HUF) could be immediately
sold for 10 million HUF. The kitchen area could be transformed into a wellness
centre generating an FCFF of 4.2 million HUF at an annual groat¢hof 4
percent. The setup would require an investment of 50 million HUF, the
unleveraged cost of capital for the industry is 12 percent.

Currently, the hotel expects an FCFF of 120 million HUF for 2020. Thanks to
the planned transformation, due to tedter restaurant service and the hosting

of more events, the top management expects that the predicted 3 percent growth
may climb to 4 percent for there consecutive years (ZUA2) per year
otherwise the perpetuijke pattern of the operation remaimschanged.

The operative cost of capital for running a hotel is assumed to stay fixed at 14
percent, the leverage (D/V) stays at 35 percent, the current 10 percent corporate
tax rate will be stable, while the required rate on foreign capital stagndes at
percent level. After 2022, the growth of FCFF will be 3 percent.

The CFO of DreamWell believes that thanks to his great connection with some
local bank managers, the hotel could get a debt financing for Wine&Dine up to
35 percent of the total firm valuBue to the centralised marketing efforts, the
current growth rate of the restaurant might be boosted to 8 percent for the next
three years. (After that period, the growth would return to the currently expected
4 percent per year level.) During the sameqgok RONIC could be enhanced to

15 percent by taking profit of the great supplier connections of DreamWell.
Once approached by DreamWell, the owmamager of Wine&Dingeceived

the idea of the takeover cautiously. At the second meeting, he presented his
plans on how to change the current operation of the restaurant. Recently the
number of tourists with Slavic background boosted, he explains. These people
are in their 48, and their cultural background is quite different. Thus, they have

a strong demand for going out, but the city has not too much to offer. After his
plans, Wine&Dine should turn into a kind of night club that presents an erotic
show twethree times per ght after 10 p.m. on a small stage.

Based on his estimations, the transformation will cost 12 million HUF (spent
andcapitalizedwith a useful life of 8 years by the end of the year) and will raise
the EBIT/Sales ratio to 21 percent without any further additional investments
compared to the former plans. The growth rate after 2022 would remain at 5
percent.

The hotel management sgared. As this new image of Wine&Dine would be
utterly inconsistent with the kind of guests DreamWell currently serves, the
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FCFF of the hotel might fall by 10 percent immediately due to the shock (other
value drivers remain unchanged). The board dectdastimmediately to insure

a smooth takeover at a fair price.

You are hired to help them as a consultant. Based on your prior experience the
transaction costs (lawyers, consultants, due diligence, banking fee) for the seller
could amount to 3 million HUFwhile that of the buyer may reach 6 million
HUF.

Questions

1. Identify the possible drivers for each party to take part in the planned
M&A transaction.

2. What would be the lowest acceptable (reservation) price for the seller?
3. What would be the maximum pedhe buyer would be ready to pay?

4. What other aspects and information should the parties consider before
entering the transaction?
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6. GLOBAL CAPITAL BUDGE TING

Edina Berlinger

Aim and theoretical background

The aim of this case study is to confront students with the problem of capital
budgeting in a multicurrency environment. Students are supposed to know
basics of project valuation and the Capital Asset Pricing Model (CAPM). Now,
the exerciseis to apply thee principles for an investor thinking globally and
having investment opportunities in different countries.

If we have to decide whether a project is worth to invest or not, it is the net
present value which is the safest tool. If NPV is positive, itgead project, if

it Is negative, it is a bad project, Arnold (2010nternal rate of return IRR can
give the same results if done correctly, however, it can be misleading in some
situations.) If there are capital or capacity constraints, soimp®ssible to
realize all attractive projects right now, then it is the profitability value index
(6 0 &b ) which helps ranking (Brealey and Myers, 200§ ki ). 200 4
When calculating net present values (NPV), we define a basis currency called
Ahome currencyo which is the unit of
flows should be converted into the home currency with the help of spot or
futures exchange rates. Beally, we have twapproachefBrealey and Myers,
2003:

a) First, we calculate the present value of foreign dashks with the
help of foreign currency denominated expected returns, then convert
the present value to the home currencyhwiite help of the spot
exchange rate.

b) First, we convert future foreign cafbws to the home currency
with the help of the corresponding expected future exchange rates,
then calculate their present values using home currency denominated
expected returns.

Doing correctly, the two approaches give the same result, but the second one
may be processed easier. Expected future exchange rates can be calculated by
the formula:
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where"Y is the spot exchangetea(the price of one unit of foreign currency
expressed in the home currend®),Y is the expected exchange rate for time

t, i is the expected rate of return in home currency for time is

its counterparty in foreign currey, andcrp is the country risk premium of the

foreign currency relative to the home currency.

Note that the uncovered interest rate parity does not hold necessarily, as some
currencies are riskier than others fro
risk premia are not always ze@°® m° t °r (2019) anohthey zed t
uncovered interest mfparity in the Hungarian market principle, we could

hedge future casflows on the futures markets (i.e. convert them in advance at
predetermined rates), however, the problem is that we have only estimations for

the future caslflows, but we cannot be sure of these quantities in advance

Expected rates of return are usually estimated using the classical pricing formula

of the CAPM:

wherei is the expected rate of return of ikt project,i is the riskfree rate,

I is the beta of théth project, and is the expected rate of return of the
market portfolio (Brealey and Myers, 20@die et al. 2011 (Of course, all
these parameters can be different for different titnd=r the assumptions
behind the CAPM models see eqg. Fazakaig

When implementing CAPM, the most important questions to answer are:

- What is the risree rate? As the investor calculates everything
in the home currency, the ridkee rate is the corresponding
treasury bill rate in the home currency.

- What is the market portfolio? As the investor thinks globally, the
market portfolio should be represented by a global portfolio (e.qg.
MSCI global index), however, the expected return should be
estimated by converting returns into the home currency fingt. T
investor considers all returns in the home currency; therefore,
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correlations should also be calculated between returns expressed
in the home currency.

Note that using classical CAPM in this multiperiod and multicurrency context

IS not correct theoretidy, firstly because CAPM is a orfgeriod model, and
secondly because CAPM assumes that all investors have the same basis
currency and the same riflee rate. The correct method would be to use a
multiperiod version of the zetoeta CAPM (Black, 1972Bodie et al. 2011

where the riskree rate is replaced by the zdyeta pair of the market portfolio.

In this case study, however, as most practitioners do, we set aside these problems
and use the classical CAPM being aware of its limitatitiagta (2009) shows
empirically how asset pricing anomalies may occur.

Betas can be estimated (i) directly from the covariance matrix; (ii) indirectly
from betas of the competitors (Brealey and Myers, 208&sults are not
necessarily the same but shibble close to each other. In case (ii), we have to

be careful with equity betas as they cannot be taken from the competitors due to
the differences in financial leverages. In contrast, assetbetean be taken

over provided that the main charactedst{risks, growth, etc.) are the same.
Asset betas can be calculated by weighting betas of equitisd debt$

O 0O

f _(bT _(bT

where E, D, andV are the market values of equities, debts, and the firm,
respectively.

Case

A French investor considers investing into projects taking place in the US, in
France, and in Hungary.
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Cashflows are presented in the following table:

A B C
(million USD) | (million EUR) | (million HUF)
0 -10000 -1000 -100000
1 3000 200 20000
2 3000 800 20000
3 3000 300 20000
4 3000 300 20000
5 3000 300 180000

Let us suppose that
- there are no taxes, no transactional costs, or legal restrictions to capital
movements;

- betas of the projects and the risk premium of the maxixetolio are
stable in time,

- US offers 0%, Hungary offers 3% country risk premium to French
investors.

Supplementary information
Spot FX rates (prices of one euro expressed in different currencies) are the
following:

EUR/USD EUR/EUR EUR/HUF

Exchange
rate 1,11 1 320

The covariance matrix estimated from historical data (of course, from the French
investordés point of view) is the follo
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A B C CAC40 S&P BUX Global
project project project index index  index index
A project | 0,09 | 0,05 | 0,05 0,04 0,03 0,04 0,05
B project 0,64 | 0,14 0,10 0,08 0,11 0,16
C project 0,81 0,11 0,09 0,13 0,11
CAC40
index 0,36 0,06 0,08 0,04
S&P
index 0,25 0,07 0,03
BUX
index 0,49 0,04
Global
index 0,09
Some data about competitors in the samdestry are:
Competitors A* C*
Equity beta 0,95 1,2
Debt beta 0,2 0
Leverage (D/A) 0,6 0
Risk-free spot yield curves in dollar, euro, and forint are:
YCUSD YCEUR YC HUF
1 1,6% -0,5% 1,0%
2 1,5% -0,6% 1,5%
3 1,5% -0,8% 1,6%
4 1,6% -0,9% 1,8%
5 1,8% -0,8% 2,2%
Expected mar ket risk premia of some

are:
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market risk market risk

premium over market risk premiumover
dollar riskfree rate premium ovel forint

euro riskfree rate  risk-free rate

(in dollar) (in euro) (in forint)

CAC40 index 12% 10% 10%
S&P index 9% 8% 7%
BUX index 10% 9% 11%
Global index 9% 8% 9%

Questions

1. Analyze the above projects from t he
these projects worth to invest or not?

2. What is the best choice if (i) projects are mutually exclusive and are the
only available investments; (ii) projects are mutually exclusive (one of
them needs to be done), but there is a wide range of other investments
available; (iii) projects are not esive, but only 6500 euros are
available to invest.
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7. MODELING LENDING IN CORPORATE FINANCE
UNDER MORAL HAZARD

P®t er Cs - ka

Aim and theoretical background

The aim of this case study isitiistrate some extensions of the basic model for
lending in corporate finance under moral hazdndole (2010) contains an
excellent summarpf papers and exercises related to the theory of corporate
finance under asymmetric information. There is a lender and a borrower, and,
of course, the borrower knows more about the project she is going to undertake.
The unknowninformation could be the actig taken by the borrower (moral
hazard) or the given properties of the project (adverse selection). The borrower
has some initial assets at hand, but for the project to be undertaken, some extra
outside financing is also needed. The question is lwogpedy the lending
contract.The Nobel Memorial Prize in Economic Sciences was awarded to Jean
Tirole fifor his analysis of market power and reguladion2014, and in 2016 it
was awar ded jointly t o Oliver Har t
contributionstcc ont r act t-tzpamdKiss) 201 73Veeeassiine that
contracts can be forced without costs. In case of moral hazard, the efforts of the
borrower cannot be verified (or are too costly to be verified), hence the contract
can only be depending on thaetput. The moral hazard model is also called the
principatagent model, where in this application the principal is the lender, and
the agent is the borrowdn case of adverse selection, the borrowers could have
different, exogenously given types, whdre tender only knows the distribution

of the types and the realizations are revealed to the borrowers only.

In this case study we will consider some versions of thealed fixed
investment model (Tirole, 2010) under moral hazard, where the size of the
project is giventhe efforts of the borrower can be high or low (behave or not,
where misbehaving gives some private benefit) and the project either succeeds
or pays nothingEven in the simplest version of the model interesting issues
come up, hence weitially assume a riskeutral lender and borrower, a
perfectly competitive lending market and no time value for moiig. se

called incentive compatibility and participation constraints of the borrower
determine the parameters of the contract, thatusthe income of the project
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should be shared between the borrower and the lender in case of success. This
way we also get an equilibrium implicit interest rate determined by the contract.

Of course, it could also be that there is no feasible contracthichwase

positive NPV projects are not undertaken. Relatedly, but maybe in a more
general setting, many recent startups are trying to close the information gap and

gain from completion of positive NPV projects which are not feasible without

their help.

Var i ous extensions of the basic model w
et al.(2015) adds the default risk of buyers to the model, where the borrower

has some potentially not paying buyers. Berlingeral. (2017) considers

different versions of state subsidy in the model, which are further extended to
renewabl e energy investments by Hort a:
model the gig economy with a dynamic princiaglent modelKaliczka and

Naffa (2010)explain the theoretical premise for manipulatpmoof earnings

categories that arise as a result of the agency problem.

In this exercise, we willcheck the following variants of the basic fixed
investment model.

a) The lender could also be a monopolistgjihg all the bargaining power in
specifying the contract.

b) We will check whether the set of feasible contracts can be extended by
considering more independent projects at the same time

c) We will also consider what happens if after the investment but béfere t
moral hazard problem the project could already fail, but the assets can be
sold with some losses.

d) As a final twist, we will consider a version with an interim period where the
borrower might need some extra liquidity for a very profitable project.

Case

Consider the fixed investment model with a wisdutral lender and borrower, a
perfectly competitive lending market, and with no time value for money. The
parameters are the following.

=100 (the required investment)

R=138 (the income of the projectdase of success)

A=67.5 (the initial assets of the borrower)

pH=0.75 (the probability of success if the borrower behaves)

p.=0.45 (the probability of success, if the borrower does not behave)

B=27 (the private benefit of misbehaving).
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Questions
1. Calculatethe NPV of the project if the borrower behaves and also if he

misbehaves, taking into account B

2. How much is the expected maximal pledgeable income?

3What is the |l enderdés participation

hold in this example?

4. How much is the minimum value of the initial asset the borrower must

own to receive financing?

5 What does f omean®iDoes it happen nithis exgmple?

6. Determinehow the income of the project should be shared between the
borrower and the lender in case of success, that is, sedltles ofR; and
Rp.

7. How much is the (exost) nominal interest rate in this example?

8. Give the values of Rand R if the lender is a monopolist.

9. Assume that in the original situation (with perfect competition, etc.) the
borrower has senior loagin debjthat is in ca® of success, first 4 units
have to be paid. The borrower cannot raise funds for the initial proje

without the consent of the holders of the senior {ang debt. What

happens tothefinancing in this case?
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10. Assume that in the original situatiothe borrower has two identical
indepeneéntprojecs and will only be paid in case both projects succeed.
How much is the pledgeable income in this ca&at isthe participation

constraint of the lenders?

11. How much is the chance of both projects being successful in the previous
point? What happens the projectorrelateperfecty? Why is it better

for theborrower to choose perfectly correlated projects?

12. Assume that in the original situatiaafter investing in the project, it will
be viable with probability x=0.2 and we enter to the moral hazard problem.
However, with probability 4x=0.8 the project fad and the assets are sold
for P=80. How much is the pledgeable income in this case? Will the

project be executed?

13. Assume that in the original situaticthere is an interim period (after the
investment) and the borrower has a new investment opportuitity w
probability o =0.5.pinfthséntednoperiodbawe r c ar
invest it to get an income of Z*rThis income is not pledgeable for the
investors. Independently, the original investment will pay R=138 or zero.

Let us consider contractswhich the borrower can be paid only in interim
periods (5) or at the end of the project {RHow much is the optimal
value of pand R?
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8. USING REAL OPTIONS FOR REAL ESTATES

Emi | i a -Dl®mikelx-hr a Gr ®t a Petr - -czy

Aim and theoretical background

The purpose of this case study is to discuss and evaluate real estate investment
opportunities from a real option perspective. We consider real estate
development as an investment stratefjgringmany future scenarios. Growing
uncertaintyin the real estate market drsveeal estate management towards
applying the concepts of real options. Initially, seesal options are just plans

and ideas, buthey can also create valdaterin terms of growth, timing, and
abandonmerit asillustratedby ourexample. The following case study develops

an option model that determines the optimal investment strategy regarding
simultaneous or sequential housing developmiens based on Rocha et al.
(2007).

Real options

A good starting point ahe evaluatn ofreal options can be a comparison with
financial options. Financial options have been traded for centuries. Vanilla
options are written on traded assets or securities such as a commodity, currency,
stock or index (Lambrecht, 2017inancial options r@ the focus of many
textbooks, among others see (Kereszt Yr
The ter m #pyrietraducedoby tMyeosn($937)refers to options
embedded into investments such as the possibility of delaying, extending,
converting, suspending, contracting or terminating an investment. The real
options theory provides a methodology to evaluate an investment project in the
presencef these managerial flexibilities (Rocha et2007). Options theory is
turned outo work in the housing market (GmdYoon, 2019).

There are many components which contribute to the success of real options
valuation. First, it is the dynamics of the tmed. This multifactor model
measures value, probabilities, and interest, so one can create various scenarios
(Lambrecht, 2017), while static modejlise only qualitative predictions that do

not show dynamic relationships.
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Second, these models can bedésin real data, which allovi@r the estimation

of expected bankruptcy costs, issue costs, and managerial preferences. Thus, we
do not neglect the ideal capital structure. Third, real option valuation motivates
executives to think strategically and gdively. The methodhspiresmanagers

to identify the opportunities at their disposal and to determine the criteria or
conditions under which the strategy of the company can be successful. This
pressure results in a proactive and adaptive leadershiprstyleich decision

makers can remain flexible even in an uncertain economic environment. The
method bridges the gap between rigid finances and flexible strategic planning
(Lambrecht, 2017).

Despitethe many benefits of the methoitis complexity may explainvhy real

option valuation is not (yet) so popular either in finance textbooks or in practice.
According to a survey, university students and MBA course participants tend to
rely insteadon the static net present value (NPV) method, leaving option
valuationto a later courseAccording toGraham and Harvey (2001) 75% of
CFOs respond that they fialandoplys25% r al m
claim to use real options methods.

Why invest in the real estate market?

The stock of houses under constructionugally substantialbecause of
construction delayslt takes months or even years to build a new house. Not
only the building of new homes but also the dslay the construction of
incomplete ones can significantly influence the trends in residential taté es
investments. However, applying a standard -oggions model reduces
uncertainty in future revenue due to good timing for the start of the construction
works (OhandYoon, 2019).

The value of a company or the success of a project always includdubs gh

the real assets and real options. Recently, the value of the-hmewand
exploitable opportunities have enormously increased at the expense of tangible
assets. According to the Bank of America Merrill Lynch (Financial Times,
2016), compared to théinancial assets, real assets have never been so
undervalued before.
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Figure 1: The value of real assets compared to the value of financial assets
Source: Financial Times, 2016

This shift in approach also means a new trend regarding the future performance

of investment asset classes. Investors are interested as much in the exploitable
opportunitiesarising fromgoodfuture decisions as in the present value of the
company. Analyst think that the shares of companies offering leeagegory

consumer goods might be on the winning side, while companies selling luxury
goods might face difficult times (Portfolio.hu, 2016).

Real estate valuation through real options theaodjfisrentfrom the traditional

approach and puts more emphasis on the aspects of flexibility and variability.

So, when real estate is defined as a real opticagcdmeghe result of various

choices made by the investor among several other options. This aspect
comd etely changes the view of real est:
are also several uncertainties related to demand, sale prices, land costs, unsold
inventories, and regulatory and local government risks (licences, occupancy
permits), whichincrees t he i nvestorsé perceived r
2.).

Traditional investment theory treats property as a triangle of space, money and
time, which generates cash flow for a specific peridthis perspective entails

the relatively deterministic nate of the real estate, which means immobility

and inflexibility (Lucius, 2001).

" For another case study for usage of a real estate with CF $¢2017).
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How to value real estates?

Immobility and inflexibility reduce uncertainty regarding the use of real estates.
Therefore, the traditional methods based on net present valle beoperfectly
suitable to evaluate an investment. However, wéignificant uncertainty is
involved in the sale of real estate for the investors, the traditional valuation
methods become less suitable, as the investment opportunities might get
undervalud, and the alternatives méy not reflected adequately. So, instead

of usingthe traditional discounted cadtow-based models, it might be worth
considering real estates as real options. The ojased approach shows the
flexibility and the strategicalue of a project as wethus the potential value of

the future decisions would be included in the current value of the real estate.
One possible wato evaluate real options is to use the financial option pricing
methodology. In this case, we need nuoa inputs, which are the current
value of the underlying produdtye strike price, the risifree interest rate, the
duration, and the volatilitfFazakas, 2018)Vhile in financial options thegan

be determined relatively simply real options it i®ften not immediately clear
how to interpret them (SzTcs, 2015) .
of option pricing might cause problems, namely, whether the changes in the
price of the underlying asset (2012) | ow
has proved that this assumption does not represent an unacceptable condition
when applied to real optiondonethelesshere is a broad literature on criticism

of treating real options as financial options (Copelamnd Tufano, 2004;
KnudsenandScandizz¢ 2 0 1 1-CarollapdPwnles, 2009)

However, it might be questionable whether the options are applicable to real
estates. Due to the high volume of investment, heterogeneity, limited
substitutability, and relatively high transaction costd, @state investments can

be considered irreversible in the real options paradigm. Intergreite and
estate as a unit allows the construction of a duplication portfolio. Provided by
the duration of the development process and thecyiéde of the invesnent
uncertainty and flexibility are guaranteed (Lucius, 2001). So, real estate
investments can be regarded as real options. Consequently, the financial options
approach can be applied to them.

Titman (1985) tries to explain why parking lots remain uddeeloped.The
authorhandles the option to waisgmetimes called th&ming option) as an
American call without dividends and concludes that the option to weat
significantly increase the value of the land. The owner of a real estate project is
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also #le to discard the project. Williams (1991) confirms this opportunity
results and exands the investigation by anaiyg the effects of an option to
abandon on the value of real estate developm@&his.authorinterprets this
option as an American put waht dividends.

It has been proved that in real estate valuation, the market price of the assets
evaluated as real options are based on real option theory (Quigg, 1993;
Cunningham, 2006; Bulan et &009). Therefore, the conventional (financial)
option treory can be applied to resolve our case study.

The case

You haverecently received unpleasant news that your beloved aunt passed away
at 95. The news surprised you because you never heard about an American aunt.
The telegram was accompanied by an offitediler inviting you to a probate
hearing. You were almost sure that there was some misunderstanding, so you
bought the plane ticket on the same day to travel to clear the situation as soon
as possible. Instead of the mumvaited relatives, just one lawygreeted you

at the airport, with whom you drove straight to the trial. It turned out that Aunt
Lydia had no living relatives besides ya@andshe left all her heritage to you.

But whatshould you do with a hundred million US dollars?

Investing in real date is prevalenibday However, is it worth it for youtoo?

You remembered your former best friend whom you studied together at
Corvinus University in Budapestlungary Peter always said that once he had
much money, he would invest in real estate. Reés the best in finance, today

he ownsan investment firm, so you contact him. The real estate market seems
to bea good idea as you are not far away from this business. But you do not
have @equatdinancial talent, so you give a lot to Peter's wordgePshows

you a figure (Figure 2) in a newspaper.
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AThe classic 60:40 mix of stocks and
stocks, bonds and alternatives, according to the 208€1 Asset Owner
survey. Real estate accounts, on average, for 35% of alternatives, or close to
$700 billion of their total $10.3 trillion in assets under management, the survey
found. The 138 asset owners held an average of 6.7% of total assets in real
edate. However, if nine asset owners with no real estate are excluded, this figure
jumps to 7.9%. Still, that average is understated as leverage expands the
exposure, while many asset owners do not count REITs or CMBS within real
estateo (MSCI, 2015) .

You cansee that the best decision is to invest in real estasgys Peter. After
careful analysis, he offers you two alternativ@ensequently, gu grab a pen

and wite down the following.

There is a twephase residential housing project in the West ZonRiofde
Janeiro. In these developments, there is usually a difficult choice between
simultaneous or sequential investment. The first option means that the
construction of both buildings starts at the same time. In the second vérsion,
developemwaits for the first building to be completed andnstart the second
afterwards. The emphasis is on the timing.

The first strategy implies lower construction costs but more uncertainty as the
demand and possible prices at the time of completion are unknown.

Sequaetial strategy comes with more information about the demand; however,
the construction costraybecome higher. The real estate developer has to pay
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the administration cost twicand theworkers mayalsoask for higher wages.
Instead of one large shipmeatt building material with a reduced price, the
constructors have to order smaller cargos on full price.

Demand for newly built homegmainshigh, and housing prices in a big city

are increasing at an unprecedented rate. There are many excellent ugsversit
here and a wide range of jobs, so a lot of young people are moving from the
countryside and looking for apartments. They providessivedemand for the
buildings. Moreover, this is good for us, because foreign investors pay for the
flats immediately ircash. Thus, we can count on a solid return.

Therefore, given the conditions of supply and demand, for the sake of simplicity,
we assume that after the construction we can sell the apartments immediately,
and every buyer pays with cash. It is not posdiblpay in instalments. You

look worried as you have to consider which option to choose. You ask Peter to
continue and finally expose the costs and risks since you do not have unlimited
money.

The building of a phase takes 24 monfBsyears) In the case fosequential
strategy, if the first phase is successful, the second one can be built immediately.
Furthemore

- Both phases have an equivalent area of 2@?36cluding a habitable
area of 16,178°N

- The selling price is USD 962 per square meterttferhabitable area)

- If the demand for houses is favorable, the selling price can increase 20%
annually On the other hanoh the case of adverse market conditions, it can
decrease by 5% per year. Both scenanwdkoccur with a 50% probability
(meanhgthreepossible outcomes at the endloé secongear)

- The building cost is USD 308 per square meter for the first phase, and
USD 338 per square meter for the second (prices in the year of sale and for the
total area)

- Sales and other operationalpenses are estimated to be 15% of the
revenue

- It is assumd that the whole buildingan be selleehtirely to a foreign
investor who will renit to people moving to the metropolis.

Only one big question remains. How much would the land cost thatdperpr

is planned to be built on? Both of you are unsure about this, so you ask for the
help of a third, old friendrom the universityEva, who lives in South America.
According to Evathecommon practice in real estate is to pay for the land as a
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perceitage of the revenue, so the land cosgpproximately30% of the
revenues.

You are alreadyalculating while your friendsremainsilent and browse the
Internet. You do not understand why they do not waonakculatetogether with

you. Your friends wonder how you can count. They think about how much you
have learned since college. But it is just that you forgot to calculate with the cost
of capital. Your friends smile and say: the cost of capital is 15% per year and
the Brazilian riskfree interest rate is estimated to be 10% per year.

Solve the case together and discuss the following questions.

Questions

1. What kind of real options do you know? Give examples based on the
case study. Are those American or Europedionp?

2. What is the minimum selling price, which makes Phase | acceptable?
3. Calculate the expecting NPV of the sequential strategy.

4. Draw the decision tree of the project. Do you prefer the simultaneous or
the sequential strategy?

According to some expert, the annual volatility of the selling price is in fact
20%.

5. What conditions do you need to handle this real option as a financial
option?

6. In this case, do you prefer the simultaneous or the sequential strategy?
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9. REAL OPTION PRICING WITH MONTE -CARLO
SIMULATION

Edina Berlinger i Krisztina Megyeri

Aim and theoretical background

Project or firm valuation is based on the idea of net presa#nk, i.e. the

discounted value of expected future célsiws. This method is, however, too

static( s ee al s oltddes kot accouhtfd #he possibility that managers
intervene in the future: if conditions change, they can delay the projectahey

increase or decrease its size, they can start new projects or liquidate the old ones,
they can change technol ogy, et c. Thes.
may add significant value to the project/firm.

Basically, there are two methods to vaheal options (Brealey and Myers

2003). In both cases, we determine future scenarios and the corresponding cash
flows, then we calculate a present value. The difference is whether we use

1 realworld expected returns and reabrld probabilities (e.gdecision
tree), or

1 risk-free rates and riskeutral probabilities (e.g. Bla€Rcholes
formula).

If done correctly, the two methods give the same results. Method héigkal
valuation) can be applied if the underlying asset of the real option (e.gciproj
value, castilows) is correlated to a traded asset. In this case, we can suppose
that the real option can be replicated synthetically more or less perfectly, hence,
the value of the project equals more or less the cost of the replifatipakas,
2018.

It is common to use riskeutral valuation when we have to value a concession
which gives the right to exploit a mine of a raw material traded on exchanges
(e.g. gas or gold). In this case, the real option is a call option, the underlying
asset is theaw material. Supposing that the price of the raw material follows a
geometric Brownian motion (GBM), we can use the modified version of the
Black-Scholes formula:

O ™ 0Q 000Q
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wherec is the estimated value of the concessis, the spot price of the raw
material,y reflects the effects diminishing the value of the underlying asset
expressed in yearly log return (e.g. due to exploitation of the reserve or to the
delay in the realizain of the project)N is the cumulative function of the
standard normal distributioK is the cost of exploitatiom,is the riskfree rate
expressed in yearly log return,is the volatility of the underlying asset (to be
estimated from market data)héh T is the maturity of the real option
(Damodaran, 2005 Sz Tds, 2015

Note that BlackScholes formula gives the price of a Europggre call option
under very strong assumptions (continuous trading with no transaction cost,
known volatility etc(Keresz %r i ) whiteGehl@ptions are rather American
type and there are many additional uncertairti€s z T ¢ s. Ther2ford, the
value given by the Blaekcholes formula can be considered as a lower bound
of the real optiondés value.

This case study illstrates the difficulties of real option valuation even if the
underlying asset is traded in liquid markets (crude oil). To solve the case study,
students will need some further formulas.

The present value of an annuity with constant growth rate is

where0 is the amount given at the end of the first yeas,the expected rate

of return,g is the constant growth rate, amds the maturity of the annuity.

In this case study, there is an additional factor of uncertaintgxiet quantity

of the raw material which is not known at the beginning, just its distribution. To

handle this, we can use a Monte Carlo simula(iome t ai | ed 1 n Ker e
I 1 1 ®s.Quaatity s S8upposed to follow a lognormal distribution with known
parameters and, . A stochastic variable X follows a lognormal distribution if

w Q
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where Z is a standard normal stochastic variable, andnd, are scaling
parameters.
According to the Jensen inequalityf i a convex function, then

QO 0"Qw

As the value of an option is a convex function of the underlying asset (here, the
value of the concession is a convex function of the quantity of the crude oil), we
cannot simply work with the expected value of the crude oil reserve, benause i
line with the Jensen inequality, it would significantly underestimate the value of
the concession.

Difficulties in real option valuation are related to the determination of the
parameters properly (especially the volatility of the sourcesoértainty), to

the selection of the right method of valuation, and last but not least, to the
communication of the results (Fernandez, 2001). Valuation of real options is
much less accurate than the valuation of financial options, it is more of an art
than a science.

Case

A US mining company is thinking about buying a concession right to mine crude

oil in an African country. The concession right can be bought in an auction (in
dollar).

According to expertsod6 esti maotlowpa, t he
lognormal distribution with 1 ® 5, T1@®. Exploratory drilling costs 5

million dollars at the beginning of the first year by which the exact size of the
inventory will be known with certainty by the end of the year. If the company
decides to deslop the mine, then an additional investment of 600 million dollars

is needed immediately. If the company buys the concession now, then it will

have the right to develop the mine for 20 years (starting from the first year of
development). The developmeaglis 2 years, and the maximal development
capacity is 5 million barrels per year
the reconstruction of the environment.

The price of the crude oil is 100$ per barrel, the development cost is 90$ per
barrel. Accoding to market experts, oil price is expected to grow by 2% per

year, while the development cost is expected to decrease by 1% per year in the
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long run. The cost of capital in mining is 12%, the +#fide rate is 2%
(logreturn), and oil price volatility i20%.
We can disregard taxes and transactional costs.

Questions

1. Simulate the size of the inventory and calculate the time of the
development accordingly.

2. Determine the value of the real option for each simulated quantity with
the help of the modified Blae&choles formula.

3. Estimate the value of the concession as the average of the potential
option values.

4. Calculate the expected value of the size ofitkentory and calculate
the option value accordingly. Why is it different from the result of the
previous point (3)?

5. Discuss the assumptions behind the calculation.

6. Give advice to the company for the auction strategy.
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10.0PTIMAL CAPITAL STRU CTURE

Edina Berlinger 1 Helena Naffa

Aim and theoretical background

Under the assumptions of Modigliani and Miller, investment and financing
decisions are independent from one another. However, in the real world, these
deci sions cannot be separated. Firmso
well-researched area obiporate finance. There are several theories focusing
on the tax advantage of borrowing and the costs of financial troubles-@fifade
theory), on information asymmetries and transactional costs (pecking order
theory), and even on some special issuestlikeprotection of trade secrets or

the costs of firing (Harris and Raviv, 1991; Brealey and Myers, ,2868ling,

2016 Klasa et al. 2018 V 8§ r a)dTihis cag Btad¥ focuses on the traffe
theory and help students to understand bmowetermine the optimal leverage

in a realistic setting.

Projects can be evaluated by calculating their net present values (NPVs), i.e.
discounting their expected future ca8tws with the weighted cost of the
capital (WACC) (Arnold, 2010 In the ModigliantMiller world, WACC is
independent from leverage (ddbtequity ratio) and equals the expected rate of
return on the assets] (Brealey and Myers, 2003

WACC in the MM-world

WACC=r,

> DJE
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If we complement the Modigliariller world with corporate tax, debt
financing becomes attractive due to the presence of the tax shield, hence a higher
level of leverage leads to lower WACC, thereby higher enterprise value.

WACC in the MMworld complemated with corporate tax

e

Realistically, it is not possible to increase the delquity ratio to infinity as

there are other side effects of increasing indebtness. One of the drawbacks of
high leverage is the increase of the cost of financial distféss, the tradeff
between tax advantages and financial distress means that finance professionals
will be seeking an optimal level of leverage, where WACC is minimal and

enterprise value is maximal.

WACC in the real world

In practice, the optimaklerage is difficult to determine due to the complicated
interdependence structure between leverage, WACC, enterprise value, credit
rating, etc. (Graham et &015).
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Interdependence structure
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Due to the complex feedback effects, the optimal levecagebe determined

only in an iterative way. This case study helps to understand interdependences,
illustrates the tradeff theory of the capital structure, and introduce students to
the practical difficulties in determining the optimal leverage.

Case

Black Iris Inc. is a company that currently has no debt. In 2019, its operating
income (EBIT) is estimated to be EUR 1 million, its free cash flow EUR 900
thousand, the company has no significant asset depreciation and amortisation.
A conservative estimate wing-term growth projects zero growth, the effective

tax rate is 10%, unlevered beta is 0.9. Rigle rate assumption is 2.5% flat for

al |l maturities, mar ket risk premium
the Black lIris is largely dependenh dts ability to meet its debt repayment
schedule. Therefore, the credit rating model suggests a certain rating for each
level of interest coverage ratio. Interest coverage is calculated as EBIT/interest
payment. Credit rating determines the cost of debtife company. The table
below specifies the credit rating and cost of debt for each level of interest cover.
The loan covenants of Black Iris Inc. also specify certain levels of net
debt/EBITDA ratios, if the covenants are breached, an additional distres
premium is added to the cost of debt. The tables below detail the total cost of
debt for the company.
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Interest coverage| Credit Cost of debt
(EBIT/interest rating

payment)

> 8.50 D 9,00%
6.50- 8.50 C 8,00%
5.50- 6.50 CcC 7,00%
4.25-5.50 CCC 6,00%
3.00-4.25 B- 5,00%
2.50- 3.00 B 4,30%
2.00- 2.50 B+ 4,00%
1.75- 2.00 BB 3,75%
1.50-1.75 BBB 3,50%
1.25-1.50 A- 3,25%
0.80- 1.25 A 3,00%
0.65-0.80 A+ 2,80%
0.20- 0.65 AA 2,50%
<0.20 AAA 2,40%

Debt covenants Net debt /EBITDA
Min value | Max value | Distress premium
0 2 0,00%
2 2,5 0,00%
2,5 3 0,00%
3 4 0,50%
4 5 1,00%
5 10 2,00%

Determine the optimal capital structure for Black Iris Inc. and the associated
WACC level, and enterprise value.
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Part Il: Risk Management

11.MEASURING MARKET RIS K OF EQUITY PORTFOLI OS

Barbara D°m°to©or

Aim and theoretical background

The aim of this study is to present the concept and methods of measuring market
risk. Besides the theoretical background it provides an overview of the current
regulation, the Basel framework.

In financial theory we differentiatésk from uncertainty, as in the case of risk

we suppose, that although the future outcome is unknown, we know the
probability distribution of it (Knight, 1921). So we are aware of thespe
outcomes and the probability of each of them. To quantify risk, differskt
measuregan be used that characterize the distribution of the risk factor. While
in investment theory risk is defined as the standard deviation (volatility) of the
retums, and the analysis focuses on the-retkirn tradeoff, risk management
considers the downside of the distributidNg | t er and, G&s- - bkoar,,
2003).

TheValue at RiskVaR) measuré that the current regulation is basedias a

given quantile of the distribution. It answers the question: how much is the
maximum loss at a given probability (significance level) in the next, given
period (time horizon) that we can suffdorion, 2000). We usually add to the
definition that Aunder nor mal mar ket
do not count with structural changes or extreme maaltiough the model can

(

be extended for fnot n oacooantibiquidityasuat i or

well (Gyarmati et al. 2011)lhe popularity of the VaR measure derives from
the fact that it is easy to interpret and understand foffinancial decision
makers, as well. Its disadvantage is that VaR gives no information about the
worst outcomes. We just know that the loss will not exceed a given amount in
the best 99% (significance level) of the cases, but we do not have any idea what
can happen in the worst 1%.

8Heuristics along with increasing uncertainty
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There are some advantageousperties of risk measures that are sumpeal

in the coherency axioms (Artzner et 8099)and that can be expected by a
Aweblelhavi ngo measure of ri sROI8.Vake ka et
at Risk does not always meet the condition ofadditivity that requires that

the risk of tvo separate portfolios is always at least as much as the risk of the
merged portfolio (Hull, 2012).

Expected shortfalES)suggested by Acerbi and Tasche (2062 alternative

risk measure that shows the expected loss in the worst given percentage of t
outcomes. It has a very important theoretical advantage against the MaR, as
fulfils all the coherency requirements.

The three main risk categories that need to be offset by capitataaket risk

credit riskandoperational risk

This studyintroduces market risk, however credit risk is covered in the last
chapter of this book. Operational risk management requires a little bit different
consideratioa and more qualitative analysiBérlinger et al.2018, which is

not scope of the preseatalysis.

Market riskis the risk of losses deriving from the changes of the financial market
variables like interest rates, equity or commodity prices, or foreign exchange
rates. Modelling the risk factor is the simplest in the case of market risk, as we
have many data to be analyzed. To measure risk, first, we have to determine the
distribution that has three classic ways: historical method,-deftaal method

and structured Monte Carlo simulation.

Thehistorical methogrovides that a given period of thasti reference period

T perfectly represents the future: the outcomes (e.g. daily returns) of the past are
the possible outcomes for the next day, either with the same probability (basic
historical approach) or with exponentially decreasing probabilities
(exponentially weighted historical approach).

Another way of describing the distribution is to provide that the returns stem
from a given (most frequently normal) distribution and by knowing the
parameters of the distribution the risk measure is to lweilesdd analytically.

In the financial theory daily asset returns (logreturns) are considered as
independent observations from the underlying distribution, based on this sample
the parameters of the distribution can be determined.

Monte Carlo simulatioms a numerical method that builds the distribution of the
future outcome by generating random variables. The method has two
approaches, either the stochastic process of the price evolution process is known
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or the past observations are used to get the data Technical details afising
the met hod can be found iIin Kereszt Yari

Regulation

The Basel Committee on Banking Supervision (BCBSjhe primary global
standard setter for the prudential regulation of banks and provides a forum for
regular cooperation on banking supervisory matters. Its 45 members comprise
central banks and bank srpisors from 28 jurisdictions.

The latest standard, Basel Ill is a comprehensive set of reform measures,
developed by the BCBS, to strengthen the regulation, supervision, and risk
management of the banking sector. The measures include both liquidity and
capital reforms. The standard was implemented in the European Union by the
EU lawCapital Requirement Regulati¢6RR) (EU No 575/2013) that contains

the rules of capital measurement and adequacy. Minimum capital requirements
are set for 3 types of risksiarket, credit and operational risk, so that potential
losses could be absorbed by the own funds of the financial institution, without
threatening the solvency of the bank.

The regulation offers two methods for the banks to calculate capital, in the case
of all three risk types. According to the standardized approach, banks have to
follow the rules of the regulation that determines the calculation method and
ratios of minimum capital need. Besides that, financial institutions are allowed
to choose the usagof own models in calculating their risk and capital. The
regulation is now under revision, target date of implementing the new rules is
set to January 2022.

The trading bookof a bank contains those assets that are bought for trading
purposes and so exged to market risk. Capital requirement in connection with
mar ket risk refer to the trading book¢
that refers to the banking book as well.

Useful formulas

Effective return: i — p

where S stands faqrice, and t stands for time.

Logreturn: w | —



Return of a portfolio: i B 0 Q
where w stands for weight, and i indicates a certain security

Variance of a portfolio: ” B B wéuw M,

where coy is thecovariance between the returns of asset i and |
Please do not forget, the above two is valid for effective returns.

p | )quantile ofG ‘h, 0 0 p | oz,
wheremstands for expected value.

p |)ESofb R oY ="
Case

The Bank has an investment portfolio consisting of 3 different stocks traded on
the Budapest Stock Exchange: Richter, MOL and OTP, 1,000 stocks of each.
The chart below shows the price movements in the {seb$s.

Last Price 14000
B RICHT HB Equity
M MOL HB Equity (R
12000 OTP HB Equity (R2)
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Vi Ml
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4000

2016 2017 2018
RICHT HB Equity (Richter Gedeon Nyrt) Daily 18AUG2014-17AUG2019 Copyright® 2019 Bloomberg Finance L.P. 17-Aug-2019 16:31:46

Source:Bloomberg

The Bank uses the standardized approach to calculate own funds requirement
for the trading bookds assets. As t he
check the market risk of the portfolio according to several risk measures.

The risk factoiis the return of the stocks; the daily values are shown in the next
figure.
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Daily logreturns
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As the standardized approach neglects the effect of diversification, you are
considering whether the bank could benefit from the usage of an internal model.

Questions / exerises

1. Based on the |l ast five yearso dat a,
logreturns for each stock!

a. Can they be considered normal?

b. Is there any sign of autocorrelation?

c. Calculate and compare the annual expected return and volatility
of the stocks!

d. If the daily logreturns are normally distributed with the above
parameters, what is the chance (probability) of a loss of more
than 5% on the next day?

e. What is the distribution of stock price if the logreturns are
normally distributed?

f. What is the reason ofiodelling returns instead of the price?

2. Letds consider the effective daily
the Xday Value at Risk and Expected Shortfall measures at 95%
significance level for each single stocks according to historical
simulation and the delta normal method! Interpret your results!
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3. Calculatetheday Val ue at Ri sk and Expect
portfolio at 95% significance level, according to historical simulation
and the delta normal method (by supposing themabty of the
portfoliods effective return)!

4. Calculate the own funds requirements of the portfolio according to the
standard method and the internal model based method!

5. Let 6s suppose the Bank uses delta n
days data tealculate the Value at Risk of the portfolio. Backtest the
model on the data of the last 3 years!
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12.EXPECTED SHORTFALL: A CRITIQUE USING THE
CAPM

P®tGsr- k a

Aim and theoretical background

The aim of this case study is to highlight one importenitique of using
Expected Shortfall as a measure of risk, based on the consumption based Capital
Asset Pricing Model

The k%-Expected Shortfall (Acerbi and Tasche, 208@e also Waltek - b o r
(2001) for downside risk measures in genenath 0<kO 1 0 0 e discouritel
average of the wordt percent of the losses. F&r100 it is the discounted
average loss. The Expected Shortfall is often used to calculate capital
requirements to cover possible future losses. As another application, Bihary

al. (2018) analyzes the Expected Shortfall of holding stocks in the long run.
Acerbi and Szekely (2014, 2017) show that it can be estimated efficiently and it
is also backtestable (they also show that elicitability is not equivalent to
backtestability) Fain and Naffa (2019) show empirically how pure factor
portfolios may be applied to test the validity of the efficient market hypothesis.
Moreover, compared to Valta-Risk, Expected Shortfall is a coherent measure

of risk (Artzner et al.1999), satisfying the axioms of subadditivity,
monotonicity, positive homogeneity, and translation invariafite current
changes of the market risk regulation also aim to connect capital requirement to
Expected Shortfallinstead of Vaue-atRisk( D° ¥t and MiMote-, 201
that discounting is usually omitted when using risk measures since for a few
days it does not make any difference. However, as we will also see in the case,
it is economically important to add discounting as it was in the original
definition of coherent measures of risk.

The Capital Asset Pricing Model was originally developed by Sharpe (1964)
andLintner (1965). Under some rigorous assumptions, as it iskmelivn, the
expected return of assets (and portfolios) can be relatéeitovolatility (the
variance of returns) using the Capital Market Line. Moreover, the expected
return of assets can also be related to their beta (measuring the sensitivity of the
asset returns to the returns of the market portfolio), using the Secwargei
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Line. Notions like diversification, alpha, and tfiend separation theorem are
very standard both at the theoretical literature and in the industry.

Hens and Rieger (2016) summarize extensions of the basic CAPM model to
heterogeneous beliefs andafsesent a behavioral CAPM. Moreover, they also
show the derivation of a consumption based CAPM, where agents have
stochastic wealth, optimize their utility of consumption by trading assets and
markets clear, tit is supply equals demand. @p of the stndard CAPM, they

also derive the Arbitrage Pricing Theory and a Behavioral CAPM as special
cases.

The market in such a model can be complete or not. A market is said to be
complete if all consumption streams (vectors) can be achieved by asset trade.
Unda complete markets (with some mild assumptions), it is standard to
calculate state prices (or the prices of ArrDebreu securities), showing how
much one unit payoff is worth of in each state.

Case

Consider a basic twperiod model of an exchange economiyh two time
periods (=0, t=1) and two states with equal probability of occurrence in period
t=1. There is a representative agent having a von Neuiangenstern utility
function over its consumptiongcct, ¢z) in the following form:

Note that the (subjective) discount rate of the agent is 1.

The wealth (endowment, serving the market portfolio) of the agent depending
on the state (including state 0 t&0) is w=(0, 0.2, 0.5). The states, their
probability of occurrence, the wealth of the representative agent, and the payoffs
of five assets are given in Table 1.

~

“OH- O -0 -0 -0 .

S Ps Ws Al A2 A3 A% AS
1 0.5 0.2 1 1 0 -1 -2
2 0.5 0.5 1 0 1 -2 -1

Table 1: The states, their probability of occurrence, the wealthhef
representative agent, and the payoffs of five assets.
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Questions

1. Aninvestor would like to hold some capital to cover the possible risk of
assets 4 and 5 (AAY). Let the discount factor be 0.6. How much is the
Expected shortfall for assets 4 andt5L0 % that is, in the worst 10 %
of the cases? How about 50 % or 100 %?

2. Are markets complete

3. Calculate the equilibrium state prices and the equilibjuices of the
assets in Table 1!

4. Cs a kt al.(2007) argue that the opposite of the asset price can be
considered as a (general equilibrium) measure of risk. How risky are
assets 4 and 5 in this sense?

5. Calculate the betas of assets 4 and 5 with respect to the wealth of the
representative agent astleck the Security Market Line of the CAPM
formula (that is, calculate expected returns directly and also using the
CAPM).

6. Compare the risk numbers you calculated using the Expected Shortfall
and using the opposite of asset prices. Why are they diffeeRyotide
some economic intuition.
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13.MARKET LIQUIDITY 1T NEW ASSET ALLOCATION AT
LIQWI LTD.

Kata V8radi

Aim and theoretical background

The aim of this case study is to calculate market liquidity on a simulated
database, and also on a given order book. Liquidity has several meanings on the
financial markets, which are summarized by Michaletzky (2010). The three
main interpretations, categes of liquidity are the following:

1) liquidity of a company, meaning to be able to fulfill the céslv
obligations when they are due;

2) liquidity of the financial system, meaning to have enough cash and cash
equivalents in the financial system;

3) funding liquidity, meaning theontraints affecof corporate investment
or hedging decisia( D° m°t °r , 2017)

4) market liquidity, meaning to be able to trade close to the actual spot
price.

Since the focus of this case study is market liquidity, from now on under
liquidity we will always mean market liquidity. The precise definition of market

' iquidity is gi v eliquithrngark®date ddfile@as arketsp . 1
where participants can rapidly execute largelume transactions with little

impact on prices .

From this definition it can be seen, that liquidity has three important aspects:

time, volume, and transaction cost. Since each of these three aspects are all
important in handling liquidity issues during trading, or managiogfolios i

ri sk allocation was analyzed in more
Herings (2014}, it would be important to have a single and simple indicator to
measure liquidityUnfortunatelyt her e i sndédt such an i ndi
indicatorscaptue di fferent aspects of Il i qui di

von Wyss (2005) collected several indicators that can be used to measure
liquidity. These indicators can be grouped the following way: 1) indicators of
transaction cost; 2) indicators of volemp and 3) i ndi cators
and Marossy (2010) analyzed the correlation of different aspects of liquidity and
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define complex measures based on the single indicators. There exist several
indicators in each gr oupad (2014) shawbde r e s €
that the two most common indicators market participants are using in their
everyday life are the bidsk spread, and the turnover. They can be calculated

the following way:

1) bid-ask spread’Yf i QO® 0 ,where0 7T0 are the
best available price levels on the market on the sell/buyside. The
relative version of the bidsk spread which is very commonly
used, and mainly when market participants talk abouabkdspread,
they mean the relative biskspread is the bidask spread divided
by the midprice, which is simply the average of the best bid and ask
price.

2) turnover: B 1 O}, wherep stands for the price, whilgfor
the volume ofth trade at time.

The bidask spread is easy calculate if the market operates as an order driven
market. This means, that the orders of the market participants are being collected
in the so called limit order book (LOB). There are two basic types of orders on
an order driven market, market ordeasd limit orders. Market order means,
that the transaction will be fulfilled whatever the market price is, so these orders
will not be a part of the order book. Only the limit orders are being collected in
the LOB, this means, &t in case a market parpantgives a limit order, a
transaction will not happen immediately, only if the market price reaches the
price given at the limit order. A trader gives an order like this, if he/she has time
to make a transaction, and he/she thinks that the financsgt as
under/overprice on the market, so not willing to receive/pay the actual price for
the asset. If the trader has a time pressure, or the actual market price is adequate
for him/her, a market order can be given instead of a limit order.

The buildup of an order book can be seen in Figure 1. On the left side, the
buy/bid orders are being collected, having the best prighest price on the

top, and the available size of transaction that can be fulfilled on that level. In the
following rows of theorder book, the prices are decreasing, which means that
those who gave these orders are willing to buy only on a lower price. The right
side is just the opposite. This side contains the sell/ask prices and volumes, but
in this case the lowest price coma&stf and the following prices are higher,
meaning that it is worse from the matlparticipants point of view.
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This case study will be built on the limit order book, and on the liquidity
measures, mentioned so far.

Case

Mr. Waters is working at the LigWALtd. company as a fund manager. In the

recent years, he was managing a fund, which contained only highly liquid assets.
Now he decided to create a new fund, which contains 75% of illiquid emerging

market stocks, while the remaining 25% is built up byiticpssets of developed

market stocks. Mr. Waters found a stock, named Poco Aqua Ltd. in the €entral
Eastern European region that he thinks would be a good choice to buy into the

portfolio. He collected several information about the stock, and actually he

analyzing the liquidity of the stock. This morning he downloaded the order book
of the stock in one certain second, which can be seen in Figure 1.

Order book
Bidsize bidprice askprice Asksize
5 00( 660 662 4 00(
2 00( 659 664 6 00(
3 00( 6571 665 3 00(
2 80( 654 668 2 00(
1 20( 653 669 2 50(
4 00( 651 670 4 70(
2 00( 650 671 1 20(
1 50( 649 672 5 00(
2 00( 645 68( 3 00(
5 00( 640 682 2 50(

1. Figure: Limit order book of Poco Aqua Ltd.

He wanted to carry out a detailed analyses of the liquidity of Poco Aqua, and

decided to calculate liquidity not only by the {@dk spread, and turnover, but

some more complicated measures. He found, that the so called liquidity
measures, like the Xetradquidity Measure (Gomber and Schweikert, 2002), or

Budapest Liquidity
2010 could be calculated as well, and also price impact measures. Liquidity

Measures (LM) are weighted spread measures, meanaighy take into
account not only the best price level, as thedsikl spread, but the worse price
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levels as well, during the calculation of liquidity. The calculation was the
following:

D0 OQAONMQBBdO o600

where ARM stands for adverse price movement, which is calculated the

following way:

0 QCDE L QI PIQBEFING | QQQADQivd K QO Q
aQRiI QwQ

HQIGEN QWM WDEH L Q1§ IQBGEEING TIQQQ
4 QI Q6 Q

For measuring price impacts, he used the Virtual Price Impact Functions (VPIF).
Price impact functions show how the price changes as a camszxjof trading,
in the function of transacti onsawol!l ume.
calculated based on the limit order book, not on actual, fulfilled transactions.
Virtual PIFs are calculated in three different ways: 1) marginal price impact
functions (mPIF) (Bouchaud et &008 Bouchaud201Q Gabaix et al2003
Cs - ka a,018;R)ave@ge price impact functions (aPIF); and 3) simple
price i mpact f uetali201d.NigualmeaRsh&dalcu(ativ® r a d i
are the following for each of the price impact functions, Mr. Waters was using:

- a QOf D BB "POVOE i GOo QE ¢

a0 O R Bt & OB B 1 oo 0f &

0 ool Q1 B @G | Gho 0t
4 0RO & QR ME | G0 0 &

- "O"r‘d ORI AT DOTMO | HE i Do QE ¢
a QR A & QSR KE | oo ¢ ¢

Mr. Waters believes, that by analyzing Poco Aqua Ltd. with these measures as
well, he will get a better picture of the market liquidity of the asset.
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Questions

1. Based on the order book Mr. Waters has downloaded, calculate the bid
ask spread, LM, mPIF, aPIF, and sPIF on different order sizes: 1 Million
GFR, 5 Million GFR, 10 Million GFR, 50 Million GFR. (GFR stands
for the currency in which Mr. Waters has his palitf.)

2. Analyze the results you got in the previous question from liquidity point
of view!

3. Simulate on order book that has similar liquidity characteristics to Poco
Aqua Ltd!For help it is useful to read the article of Havran et al. (2012).
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14. ASIAXCHANGE CCP 1 INITIAL MARGIN
CALCULATION FOR CENT RAL COUNTERPARTIES

Kata V8radi

Aim and theoretical background

The aim of this case study is to show how initial margin can be calculated
according to the European Market Infrastructure Regulation, the so called
EMIR. The EMIR was adopted in the European Union'bauly, 2012 (EMIR,

2012) and it was supginented by a Technical Standard on 19 December, 2012
(RTS, 2013). The main goal of EMIR was to set common rules fortheer

counter derivatives, central counterparties and trade repositories. In this case
study we will focus only on central counterpartiespecially on their risk
management procedures, with the focus on initial margin calculation. The role

of the central counterparties (CCPs) is to take over counterparty risk during
trading with securities. This means, that on markets, where a CCP asiloger

it becomes the buyer to everylsel and seller to every buyer, however there
exists also decentr al s 20Bpaswell,buaweiwii g ( Cs
disregard it in our case study noNWaffa and Kaliczka (2011) suggest a new

model via gpublicly supervised central clearing to help alleviate the problems

of nonpaying loans.

The CCP guarantees the fulfillment of the orders in case one of the parties
default, and cannot fulfill its obligation (Berlinger et al. 2016). In order to ensure

the adequate financial resources to be able to cover losses of the defaulting
member, the CCPs have to operate a rteMel guarantee system. This
guarantee system is called default waterfall. The three most important elements

of the default waterfall are: itial margin, default fund, and the skim-the-

game (Murphy, 2017). The difference between the three layers is, that the initial
margin can cover the loss only caused by the defaulting member (Berlinger et

al. 2018 2019, while the default fund is a mulized layer, meaning that the
nondef aulting membersd contribution can
skinrinthegame i s a certain part of the CCP
of these guarantees is regulated by EMIR, in Article 45 and byiRT&apter

IX, accordingly:

1. initial margin;
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.defaulting memberds default fund
. junior tranche of the skim-the-game;

2
3
4. nondef aul ting memberd6s default fund
5

. senior tranche of the skin-the-game.

The optimal value of eachvel in the default waterfall is always an important
guestion in practice also in absolute term, and also relative to each other. This
problem has been analyzed in the literature, eg. Cont (2015), Glasserman and
Wu (2017), Platt et al. (2017). There areesal sometimes contradicting goals

that should be taken into account when a CCP decides about the value of the
margin, the default fund, or the skimthe-game, e.g. meeting regulatory
requirements; increasing stress resistance level of the guaranteen;syst
decreasing the cost of clearing members (so minimizing the value of the
guarantees they have to pay, making the services of a CCP more attractive) in
order to have competitive advantage compared to other CCPs.

This case study is dealing only with thetial margin calculation, which is
regulated by EMIR and the RTS in the following parts: EMIR (2012) Article 41

T Margin requirements; RTS (2013) Chapter-WIARGIN. When solving the

case it is necessary to read these parts of EMIR and RTS, sthehey case
cannot be solved.

Case

The AsiaXchange CCP is operating in the Asian region, and is planning to
extend its activity to the European markets. In order to achieve this goal, it is
necessary to receive the EMIR license. The Risk Management Department
(RMD) of AsiaXchange CCP got the task to analyze and modify the risk
management models to fulfill the requirements of the EMIR regulation. The
employees of RMD split the task, and Annie Li got the initial margin model
revision. Annie Li is working at Asiaghange CCP for 4 years now, and her
main job was so far to calculate initial margin for every stock, that is cleared
through AsiaXchange CCP. She has built her own model in 2017, which had the
following characteristics, assumptions:

- She used the delta normal ValaeRisk (VaR) calculation method
(Jorion, 2007), with the following parameters:
0 significance level: 99%
0 look-back period: 250 trading days
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o liquidation period 2 days

- The margin was changed always on the first trading day of each month
(this means, that the new margin was applied on the second trading day
of each month), except if the daily logreturn of a security exceeded more
than +£10% on a daily basis during the nib. In this case the margin
has been recalculated, and changed for the following trading day.

- She used a back test as well for testing the VaR model she applied. She
used the back test every time, when she changed the value of the margin.
When she founduring an initial margin recalculation, that the result of
the back test was below 99% (which means, that the price change
exceeded the initial margin more than 1% of the cases in the last 250
trading days), she applied a 10% buffer within the margin,h& s
multiplied the result of the VaR calculation with (1+10%). But if she
found that the result of the back test was within 98368%, she
disregarded the buffer (if there was any).

When she read through to adequate part of the regulation, she fourigethat
most important missing point in her method was, that it does not take into
account procyclicality. There were some other insufficiencies as well, but as a
first step she wanted to handle procyclicality properly. She found, that the
following three methds can be used according to RTS 28.1:

a) 6Applying a margin buffer at | east
margins which it allows to be temporarily exhausted in periods, where
calculated margin requirements are rising significantly (RTS, Article

28.1a, 2013 6

by 6Assigning at | east 25% weight to s
period calculated in accordance with Article 26 (RTS, Article 28.1b,
2013) .0

c) 6Ensuring that its margin requirem

would be calculated using volatyfitestimated over a 10 year historical
|l ookback period (RTS, Article 28.1c

Before deciding which method to choose, she wanted to analyze all the three
methods. Besides calculating the initial margin with all the method, she also
calculated the Antprocyclicality (APC) measures, recommended by the
European Securities and Markets Authority (ESMA) in 2018 in a report and also
by Murphy et al. (2014), namely the standard deviation of the log margin
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change, and the pe#é-through ratio, which means thatio of the highest and
lowest margin value in the least 250 trading days.

Questions

1. Download the EMIR and the RTS to be able to answer the questions,
and read the Article 41 in EMIR and Chapter VI in RTS, which
regulates initial margin calculation!

2. Define initial margin for a freely chosen Asian stock with the method
created by Annie Li!

3. Calculate the initial margin for the same security with all the three

methods!

a. Create assumption for all of the three methods, where it is needed
to be able to caldate the initial margin. If you need help, the
foll owing sources can be usef ul
Berlinger et al (2016, 2018) , L
Murphy et al. (2014, 2016).

b. Plot figures on the time series of the calculated initial margin

4. What aspect should be taken into account when we would like to
decide which method to use? Point out the advantages and
disadvantages of each of the three methods!

5. Show how the three different initial margin method take into account
procyclicality based on the APC measures of ESMA (2018) and
Murphy et al. (2014)!
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15.MANAGING RISKS AND G ETTING UNDER THE
CENTRAL COUNTERPARTY 6 S SKI N

Melinda Szodorai

Aim and theoretical background

Thiscase study aims to show the composition of the default waterfall of a central
counterparty (from now on: CCP) in order to understand the importance of the
sensitivity of its structure.

A CCPos |l eadi ng rol e and pur pose ar
management in the financial markets that operate (Pirrong, 2011). The main idea

of CCPs is that trading through @CP, a bilateraltrade between two
counterpartiess replacedy two symmetric trades between the CCP and each
counterpartyBerlinger et al2016, 2018)Cont et al(2010 |, l yer and P
(2011 point out an essential function and benefit of these market infrastructures,
namely the prevention of adverse effects and spillover of a defaulting
counterparty. Compared to bilateral trading, whbkeedefault of one entity can

spread throughout the system leading to a chain of contagious defaults, by
multilateral netting among market participants there is higher transpareney, risk
sharing among members of the clearinghdssehieved Cs - ka ingspd Her
2018) Also, there is no need of duplicative monitoring, and mitigation of
counterparty risk is managed through the CCP as members of the system are
insulated from each other's default, reducing frictions in commitments (Nosal,
2011 Plattet. al 2017). Naffa and Kaliczka (2011) describe a new model to
operate under a regulated and transparent market to address the problem of
defaulted loans.

Central counterparties do mitigate counterparty risk and are prepared to

wi t hstand und e rblemarkettconditiores Bdwaver, QCPsaane s |

no panacea, asdistressits the financial system, CCPs are noeaceptiorof

harsh aftermath While CCPs provide protection againstliosyncratic
counterparty risk and serve safeguards$or the system as a whole, they offer

no essentialprotection against aggregate risk and may even encourage risk
shifting (Biais et al2012). To avoid procyclical effects, the regulator requires

CCPs to apply an anticyclical margining, consequencesith is analyzed by

Berlinger et. al (2018, 2019Another risk arises in current circumstances,
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namely the default of the CCP itself. The default of a CCP, however, becomes
a systemic risk, triggering the collapse, or at least weakening the resilience of
an industry or economy. Duffie (2015) claims that in the case of this event,
financial stability would have dramatic effectshéBe situations are not
impossible. Since 197Bere werdhree events of this type andnse near fail
situations as well(Kiff, 2014) There are further concerns regarding the
systematic importance pointed out by Markose et al. (2012). Learning from the
global financial crisis the tebig-to-fail problem may cause headaches for
everyone; CCPs also have a similar issue, tth@interconnectedo-fail
(Berlinger et al., 2016)hisis similar to the other phenomena tightly related to
the moralhazard problem, meaning in the case of distress if CCPs would fall,
the adverse effects would be wide-rangingthat they could become prime
candidates to expect bailouts.

Regulators require CCP to operate acatbed default waterfallA general
default waterfall consists of three main components: margins, default fund
contributions, and the CCPG6s own dedi
using the available balances in a preordered sequence:

1. In case of a default, the first resource to be used are the m@argmger
losses of thedefaulting members, but not the margins provided by
surviving members. The value of the margins shall be pliceyc
(Ladoni cz k RO1&anddSzaviyg et a2d18 ,

2. The second available financial resource is the contribution of members
to the mutualized fund of resources, thecatled default fund. The
primary goal of the default fund is that as memlgergribute to it, there
is lossmutualization among them.

3. The third layer, if the previous resources are not enough to cover losses,
i's the amount of the CCPO0s own re
exhausted. This is called the skimthe-game. It shall baigher by 25%
of the CCP6s’required capital

The threecomponentgan be divided in more tranches, so in case of a default
the exhaustion of the available resources can be: initial margin of defaulting
memberA default fund contribution of defaulting memb#&r dedicated own

° In line with EU legislation (EMIR2 0 1 2) A CCPO6s required capita
sufficient to ensure an orderly winditpwn or restructuring of the activities over an
appropriate time span and an adequate protection of the CCP against credit, counterparty,
market, operational, legal and business risks.
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resources of CCR, default fund contribution of nedefaulting membeA

other financial resources of the CCP.

The methodology proposed by regulators aims to enforce the resilience of the
financial system by increasing transparency and market infrastructures that are
prepared to withstand extreme market events.

Casé?

Charles Thomson focused intently on not letting his voice tremble as he ended
the call with another clearing member leaving@@P. He opens the windows

of his office in Athens, Greece. Immediately he is hit by the vibrating sound of
the cars. He took a deep breath and tried to think. He has spent his whole
professional life working as a CEO of the Greek CCP.

Last year a speculag position of a clearing member blew a hole in the buffers
that shook the entire energy market. A trader had some risky positions in the
previous years as well, but luckily, it never ended with a loss. Currently, he built
up some speculativeositions thathe spread between the Greek and Estonian
power wouldopen. Due to the stormy weather, the spread went right to the
opposite, and it narrowed. Although the CCP managed to handle the situation
by closing the massive amount of positions, the event haisputark on the
mood of the market. Moreover, additional capital needed to be injected.
Sharehol ders showed their concern abou

About the CCP

The CCP is a statewned market infrastructure. Charles Thomson was the CEO

since it was established. They are a successful CCP all over Europe, being an
active and permanent member on foreign
the last few years, redinlg in a robust increase in financial terms and also
achieved a mucHiversified client portfolio, providing services for clearing
members from all over Europe. This yea
In order to achieve this, the focus is & tacquisition of new customers, the

launch of new products, and the clearing of new markets. Thus, these are all
opportunities to increase volumes and to reach better economies of scale.
Organic expansion, maintaining a good relationship with the existanets

and customers, and secure operation is the main strengths. The capital increase

10The case is pure fiction. Arresemblance with reality is just coincidence.
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was not part of the strategy, but it gave confidence in the CCP for market
participants, and business growth was achieved easier.

Since the market distress createdh®ydefaulted speculative positions, the CCP
had to make some changes, especially in tiveng of the clearing service.

Changes in clearing

The default fund was a little part of the default waterfall system, and it was
composed mostly mdi n han dnetmineghe@@ tna s K
Charles experienced that this model fraught with moral hazard because clearing
members, having small real financial risk associated with the CCP, had little
incentive to monitor the qarabservethe of t
conduct of other clearing members in the marketplace. In the latter event,
closing the positions fell mostly upon the CCP. The gkitheegame amount

was quite high, but the fee structure adequate compared to the current industry
norms. It did not discourage members from taking excessive risks. The
margining model did not fail; the CCP demonstrated its confidence in its
margining models in the previous timeframe, but current events proved that a
highly concentrated default position, where ttlearing member cannot meet

the margin call, exposes the CCP to excess risk.

Change in the default waterfall system was inevitable. The default fund
contribution was increased significantly. Taking the volume of the positions into
account, the default otribution for every member was increased, and everyone

was obligated to contribute on a p@ata basis. The margining methodology

remains unchanged, but regulators require that stress shall be included in the
calculation methodology; therefore, curreneets increased the payments for
participants.

Low prices were the primary reason clients chose this CCP. Because prices are
converging towards West European CCPsQ
change.

Current year 06s fi nanciieldopsunmévenues. ar e
Sharehol ders ask Charles to rethink th
decrease of the client portfolio, but the CCP shall maintain a resilient position

on the market.
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Questions

1. The CCP is a statewned company. How doesis$ fact affect the
incentives of market participants? What could the management do in
order to handle this? Would another increase in the capital be beneficial?

2. Why do you think clearing members abandon the CCP if prices are not
higher than the internatmal ones?

3. If you were an appointed consultant specialized in risk management,
what options or alternatives would you suggest for Charles to resolve the
CCPO6s situation?
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16.CREDIT RISK MEASURIN G

Barbara D°m°tor

Aim and theoretical background

Credit riskis the most important risk type financial institutions are facing, and

it is responsible for the majority of their capital need. The aim of this study is to
present the main terms and calculations that the recent regulation applies in
connection with credrisk.

Credit risk is defined as the risk of potential losses deriving frorpagment
(defaul) or the change in theredit rating of a borrower, bond issuer or
counterparty in a derivative transaction (Hull, 2015). The creditworthiness is
described by the credit rating that reflects the-performance probability of a
borrower.Naffa and Kaliczka (2011) describe a new modelgiaidic role in
tackling the issue of defaulted loarGs - ka and Heri thgs (20
possible losses using cooperative game theédygut measuring credit risk and

the ratings at commercial banks see Walter (2014) about detailed analysis of
parameters and evaluation of credit risk in the case of project financing see
Walter (2019).

Theexpected losen a credit depends on three fasto

- the probability of default(PD): the probability that the borrower goes
bankrupt during the lifetime of the loan or bond. PD refers always to a
given period, most frequently for the next one year. Being a probability,
PD can take any values betweernozand one.

- theloss given defauliLGD): the proportion of the exposure that will be
lost (not recovered) in case of default. Expressed in percentage.
Recovery rate (RR$ the complementary of LG ‘OO0 p Y'Y

- theexposure at defau{EAD): the exposwe expressed in absolute value
(USD, EUR, etc)

To model the loss distribution all above parameters should be estimated.
Exposure is easy to calculate for standard loans, but its value depends on market
variables as well, in the case of derivatives contrdass can be mitigated if

the debt is secured by collateral, or guarantee, or netting arrangements apply.
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There are three different concepts for estimation default probabilities:

1. Credit ratings as mentioned above, are reflecting the creditworthiness of
the borrower. The three major credit
and Standard&Poor 0s. Credit institu
to estimatdP’D based on financial ratios such as debt to equity ratio.

2. Credit spread based method assumes thalbther value of an asset
exposed to credit risk compared to similar, but credit risk free asset,
equals to the present value of the expected credit Ri3scan be
estimated using the credit spread or CDS spreads.

3. Structured models like Merton model consitlee securities of a given
company as <c¢laims on the companyodos
we can calculate the expected default frequency.

Credit loss on a portfolio depends on Bi@ of the individual loans, but on the
default correlations as welProviding the notperformance depends on a
common (macro) factor and individual factor that is uncorrelated with the
common and other individual factors, tirst case default rati¢gWCDR
follows Vasicek distribution (Mikolasek, 2018):

w6 YO 0 — 1)

T denotes the time horizorX is the confidence levgl' is the correlation
coefficient. WCDRIis the default rate that will not exceeded at a probability of
X%. A credit portfolio consisting of loans with the same size dathult
probability has a value at risk as follow:

WOWHD 020 "00wH6 O YD (2)
L stands for the loan principal.
Gordy (2003) proved that if the portfolio is large and the size of the loans are

small in relation to the size of the totargfolio, the value at risk is the sum of
the individualVaRvalues:

OO B 0z0"000d OVYY 3)
HereLGD, L andPD refer to tha-th loan.
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The regulation requires that the equity should be appropriate to absorb a
potential loss with a high probability, so the capital need corresponds to a high
confidence level (99.9%) value at risk with a gmar time horizon. In the case

of credit risk, firancial institutions are prepared for the expected value of credit
loss by their pricing or profit reduction, so capital requirement refers to the
difference of the/aRand the expected loss, the so calledxpected loss.

Expected one- One-vear
year loss 99,9% VaR

Capital

One-year loss

Regulation

Capital requiremenfor credit risk is also regulated in EU No 575/2013
Regulation (CRR). CRR offers, similarly to market risk, two approaches to
determine own funds need for credit risk: the standardized approach and Internal
Ratings Based (IRB) approach. The capital rexyuent equals to 8 percent (this

is the famous Cook ratio) of the risk weighted exposure. The two above
approaches differ in the determination of the risk weighted exposure. In the case
of the standardized approach all exposures shall be assigned taloagioEn

(16) exposure classes, and the risk weights depend on the exposure class and the
credit quality of the exposure. Risk weights range from 0 to 150%. Risk weights
(RW) are allowed to be adjusted for collaterals.

Internal ratings based method canused upon approval of the appropriate
authorities. The risk weighted exposure is determined by the given weighting
function that has the following form.

For corporate, sovereign and bank exposures:

Yo 000 w6'YOD0z0) 6zp @z plt@ (4)
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WCRDshall be calculated as shown above. The calculation of the correlation
coefficient () and the maturity adjustmerf) are to be calculated as follows.

T IO TRT P ® (5)
o —— ©)
06 £ 7
© TP Yugdu T XIPd O (8)

ParameteM denotes the maturity of the exposure.

We can see that the correlation coefficient is between 0.12 and 0.24, and
decreases, goes to its lower boun®[fincreases. The argument behind is that

if the default pobability increases, default becomes more idiosyncratic and less
dependent by the common, market factor.

As PD refers to ongyear, maturity adjustment serves for quantifying the loss on

a longer asset, deriving from the change in riskineg3.(

The riskweighted asseRWA that is to be multiplied by the Cook ratio to get
capital requirement is:

Ywo Ywz00 O 9)

IRB approach includes two methods:

- Foundation IRB Approach: in this caB® is calculated by the financial
institution, butLGD, EAD, M are determined by the regulation.

- Advanced IRB allows financial institutions to use own calculations for
all parameters.

Risk weight for retail exposure is to be calculated similarly, with the difference
that there is no maturity adjustment andabeelation coefficient is set between
0.03 and 0.16.

Yoo 000 w6'YOOD Ozp &z pht @ (10)
"I THE P W (11)
o —— (12)
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For residential mortgages is set the 0.15 and for qualifying revolving
exposures to 0.04.

For retail exposures all banks are using their own estimaté®Xor GD and
EAD (Hull, 2015).

Case

The Bank has the following credit portfolio:

a)
b)
c)
d)
e)

f)

The

5-year loan of 100 million USD to Europe&ank for Reconstruction
and Development;

500 million HUF unsecured loan to MOL Nyrt. with a maturity of 10
years;

250 million HUF loan to Richter Nyrt. secured by immovable mortgage
of 150 million HUF;

200 million HUF loan to a medium sized, BBB rated campwith a
state guarantee for 90% of the exposure;

3-years loan of 70 million HUF to a small enterprise secured by
mortgage of 30 million HUF;

Personal loan commitment of 2 million HUF;

credit ratings and Bl oombw&avwgds

exchange traded companies (MOL and Richter) can be found below.
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