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Part I The Context



1 The Banking Industry, OTC

Derivatives and the New XVA

Challenge

Before going into the details of the XVA world, we want to understand where it fits in the whole financial
and banking system. In this chapter, we are going to see the basics of how banks work and operate, where the
world of derivatives fits in and what is XVA to that world.

Financial institutions are extremely complicated entities these days. Because of that, the overview that is
given in this chapter is, purposely, somehow over-simplistic. Otherwise the reader may get lost with details
not well understood while missing the broad picture.

1.1 A simple bank’s balance sheet

Balance sheets are the accounting tool used to produce a snap shot of a bank’s financial position. Let’s have a
look at them. In order to do this, we are going to build a balance sheet from the ground up. It is going to be a
very simplified picture, to ensure that the key points are not missed out.

1.1.1 The banking book

In order to understand how banks operate, let’s create a “toy” bank model.
Let’s say that a collection of ten investors decide to create a bank from scratch. To do this, each of them

provides, say, $1, and so the starting bank funds are $10, and ten equal shares are given to those investors.
In accounting terms, this translates into the balance sheet of the bank so that it has assets of $10 (the money
given by the investors) and equity of $10 too (the shares).

As a first line of business, the bank can take deposits from customers and keep their money safe in a vault. It
can then provide some useful basic financial services like paying bills directly, debit and credit cards, cheque
books, transfer money to another account in another bank on the client’s behalf, etc., for which the bank will
charge a fee. Let’s say that the bank has received another $15 in deposits. Now the bank’s balance sheet has $25
in assets (the money it has in its vaults), $15 in money owed to customers (the money deposited by clients),
and $10 in equity.

Now, here comes a second and most important line of business: the bank realises that from the $15 it has
from depositors, it only needs to have readily available, say, $4; the other $11 are always sitting in its vaults
and nobody ever claims them in practice. So it decides to lend money out and charge for it. It can lend out
the $10 that it had originally from the bank owners, and the $11 that are never used. In this way, it can lend
out to other customers $21. For the sake of argument, let’s say that the rate at which the bank is lending out
that money is 10% per year.

3
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Going further, the managers of this toy bank realise that there are lots of potential clients wanting to borrow
money at a 10% rate, so it decides to go to other financial institutions and borrow money at, say 4%, and
then lend it out at 10%, hence making 6% per year on these operations. Let’s say it borrowed $20, and let’s
refer to these loans as “bonds”.

We are going to illustrate this graphically, but before doing so let’s go one step further. In practice, our toy
bank faces different sorts of borrowing requirements from clients. For example, some clients want to buy a
house with a loan and are happy to secure it with the house itself (a mortgage), so the bank is happy to lend
at a lower rate of, say, 6%, as the potential losses it faces in mortgages is lower than in unsecured loans.1 Also,
other customers want to be able to do instantaneous purchases of small items (e.g., buy a TV set) and so they
are happy to pay a high interest if the bank can help them buy those purchases whenever they want and pay
back to the bank in a few months, without asking any questions, without any fuss. These are credit cards. Our
toy bank decides to charge a 20% interest rate on them as the potential losses (i.e., customers not paying back
the loan) from those credit card loans are greater than those from common loans.

So, to summarise, the bank is taking money from different sources. It is keeping part of it as cash, to cover
the demand for money from the depositors, and it is also lending the rest of the money out to different
customers in various forms. The taking of money constitute the bank liabilities (equity from bank owners,
deposits, bonds) and what it has and gets with that money are the assets (cash, loans, mortgages, credit cards).

Figure 1.1 illustrates how the balance sheet of our toy bank looks. Readers should note that, always, assets
are equal to liabilities.

So far, the picture of our toy bank has been static. That is, we are considering the assets and liabilities of
the bank at a given point in time. However, the value of the assets in a bank changes over time. Let’s suppose
that the bank holds some cash in a foreign currency. In this case the value of that cash will change over time
following the exchange rate (FX Risk). Another source of change in value can come from changes in the
present value of future money2 (Interest Rate Risk). Another source of change in value can come from the
fact that, for example, we realise that the default rate of a number of loans that we have in the past is higher
than originally expected and, so, the balance sheet should reflect this and decrease the present value of those

$45

$40

$35

$30

$25

$20

$15

$10

$5

$0
Assets

Mortgages

Loans

Credit cards

Equity

Bonds

Deposits

Liabilities

Figure 1.1 Example of a simplified banking book
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loans3 (Credit Risk). In general, a bank can have on its balance sheet other assets, like equity for example,
that will change in value over time.4

Right now, the main point is to realise that the Asset side of the balance sheet of a bank fluctuates in value
with time. The statement that reflects the changes in that value is the “Profit and Loss” statement of the bank
for the period under consideration. As said, a fundamental law of accounting is that assets must be equal to
liabilities. However, the liabilities that the bank has to its creditors (via deposits and bonds in this toy bank)
do not change, so any profit or loss on the Asset side of the balance sheet is absorbed by the Equity: keeping
the non-equity liabilities constant, when the bank balance sheet increases in value, the equity increases in
value with it, and vice versa.

For the sake of completeness, in addition to the balance sheet and the profit & loss statements, a third
important piece of information is the cash-flow statement, that states the cash that has gone in and out of the
bank. We are not going to use it, but it is good to mention it here for completeness.

Everything seen so far in this section is called the banking book of a bank. We are going to see the different
other parts of the balance sheet in the next sections.

1.1.2 The trading book

So far, every one of the assets and liabilities we have seen are “physical” in the sense that they require the
transmission of relatively large amounts of money at the beginning and at the end. The bank takes deposits
today and will give it back when the clients demand them, in a loan the bank gives the cash today and it
will received it back in the future, etc. However, a bank can trade also financial derivatives that are less cash
intense, but that can be very important for a bank and can carry a high quantity of risk. Let’s give a few
examples.

Our toy bank has a car manufacturer in Germany as a client; for example, BMW. BMW sells around 20%
of its cars in the US.5 Obviously, the price of the cars it sells in the US is fixed each year in US dollars. So,
BMW faces foreign exchange (FX) risk in this department: it does not know how many euros it will receive
for a given number of cars that it sells in the US. Companies do not like uncertainty, and even less uncertainty
that is outside their core business, which is car manufacturing in this case. As a result, BMW will be happy to
hedge out this FX risk: they like to know that for every car they sell, they get a fixed amount of euros; then,
they will make sure they sell lots of cars, as that is their core business.

So, our toy bank steps in and offers BMW the following product: let’s say that today’s EURUSD exchange
rate is 1.2, and that BMW wants to protect $120 million of sales, that are e100 million today. Our bank is
going to sell to BMW a contract that is settled in 1 year, that is going to compensate for any loss in euros
coming from changes in the FX rate. Also, they agree that any gain that BMW has in euros, should the FX
rate move in its favour, will be delivered to our bank. In other words, if BMW loses euros because the FX rate
goes against them, then the bank gives that loss to BMW, but if it gains euros because the FX rate moves in
BMW’s favour, then the bank receives that gain from BMW.

In this way, BMW is happy because it knows that if it sells its expected 4,000 cars at an average price of, say,
$30,000, it will receive $120 million that, then, will transform into e100 million exactly, regardless of what
happens to the EURUSD exchange rate during this year. This is, more or less, a very simple derivative called
“FX forward”.

However, the story does not finish here, as our toy bank may have another client in the US that has the same
but symmetric problem: it sells, for example, computers in Europe, but makes its accounts in US dollars, so it
likes stability in this later currency. So, our toy bank can sell the same but opposite product to that American
company (Apple Computers, for example). In this way, everyone is happy: BMW has hedged out its FX risk,
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Apple Computers has hedged it out too, and the bank is sitting in the middle, making a fee for this risk
transfer service.

In practice, financial derivatives can be most complicated; this is a very simple and somewhat idealis-
tic example. Banks have developed a whole range of financial derivatives that range from a simple forward
to other very sophisticated contracts customised to customers’ needs. With these derivatives, banks offer a
channel to transfer and mitigate risk. Banks can offer these derivatives in all sorts of markets: FX, interest
rates, equity, credit, commodities, weather, insurance, etc.

From the bank’s point of view, the part of the balance sheet that deals with the value of these assets is called
the trading book. As we will see, the value of the trading book can change very rapidly, as it is very sensitive to
market variables, that swing around permanently. For this reason, while the banking book is typically marked
(that is, it is valued) from time to time (e.g., monthly), the trading book needs to be marked daily.

A key feature of the trading book is that, ideally, a bank uses this type of trade to offer, only, financial
services and so it should be, in theory, market neutral. By this it is meant that, following our example, the
changes in the value of the FX forward done with BMW will be the same and opposite to the FX forward done
with Apple Computers. As a result, in principle, the value of the trading book should be neutral to swings in
the market variables. However, things are usually not like that, for a number of reasons. These include that a
bank may choose to not be market neutral and have a directional position in some markets (e.g., to benefit if
the EURUSD increases at the risk of losing money if it decreases), perhaps the nature of the market it operates
does not let the bank be market neutral, perhaps the systems it has in place do not let the bank see the risks it
has taken6 . . . there could be many reasons.

In practice, banks cannot become market neutral relying only on trades done with clients directly. So, in
order to manage these risks, banks have access to a wholesale market of financial products that they can
trade with each other to transfer risk between them. This is why this part of the book is call the “trading”
book: banks trade these financial derivatives constantly with each other in order to offer the services they are
required and to hedge out their risk. As a result, the number and nature of the trades sitting in the trading
book is quite unstable, it can change very quickly.

To add some more complexity, the notion of the trading book is usually expanded to some products that
can live both on the banking and trading book depending on the bank’s intentions with respect to them. For
example, a bank can decide to lend money to the US government for ten years by buying a ten-year treasury
bond. If it decides to lend that money and wait for ten years to get the money back, then this bond should sit
on the banking book. However, the treasury bond market is very liquid (that is, you can sell and buy these
bonds very easily), and the bank may decide to buy this bond today, hold it for ten days and sell it again for
whatever reason. If so, then this bond typically goes into the trading book of the balance sheet.

So, in reality, the trading book should comprise those products that are “actively” traded. The rest should
go into the banking book. With this in mind, the reader may be able to see now how some financial assets go
naturally to the banking book (e.g., a mortgage held to maturity) and some others go naturally to the trading
book (e.g., an exotic financial derivative that is actively hedged), but there is a range of products that sit in the
middle, that go into one or another book depending on the bank’s intention with it and whether it is actively
traded or not.7

The different nature of the trading versus the banking book makes the trading book more sophisticated and,
hence, more difficult to risk-manage. As a result, banks need complex risk departments, with sophisticated
systems, to quantify, understand and manage the risks lying in the trading book. This book will mostly cover
this topic. In particular, counterparty credit and funding risk.

Figure 1.2 illustrates a simplified bank’s balance sheet both with a banking and a trading book.
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Figure 1.2 Example of a simplified bank’s balance sheet

1.1.3 Off balance sheet assets

There is a last type of assets that banks can have but that do not sit on the balance sheet directly and, hence,
are called “off ballance sheet” assets.

A financial institution will be holding assets on behalf of its clients, like equities or bonds, but those assets
do not belong to the bank. An example is the brokerage unit of a bank. Also, a bank may “securitise” some of
its debt-assets and so they will be held as off-balance sheet items. It is not the goal of this book to go into the
details of what is asset securitisation in this context, so let’s leave it for now saying that these are assets that the
bank holds on behalf of another legal entity and, most importantly, to which it does not have direct rights.

1.2 The role of banks in the economy

Once we have understood some basics of the composition of a bank’s balance sheet, we can see why banks are
so important to an economy. The function that banks provide can be split into three:

1. Money management
The first service they provide is what is most common to all of us: we need a place to put our money, a
place that we can be assured will keep it safe, that provides us with easy access to it if we need it via check
books and debit cards, and also that facilitates the transfer of money to other banks, countries, etc. This
banking service, being most primary to an economy, is not the only one that is relevant.

2. Banks facilitate the provision of credit in the economy
This service is also very important. We have seen how our toy bank was, in fact, a vehicle for savers (cus-
tomers that deposit their money in the bank, and that lend money to the bank) to lend their money to
borrowers that want it. This is a crucial role of banks. If banks did not exist, an individual would not have
a simple way to borrow money from savers and invest it in a business, a house, etc., and hence economic
development would be strongly dampened.


