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Foreword

I’ve been employed in the City of London since 1989, and during
that time have had the privilege to work with some supremely
talented people, individuals who genuinely understood how
finance works, how the banking system works. One might think
that this is a surprising statement to make. Surely most people, if
not everyone, who works in finance, particularly those who have
achieved senior executive and board positions, should have a
genuine understanding of finance?

Well, as they say – you’d be surprised. Finance is not an arena
that demands absolute precision in any of its undertakings. In
that respect it’s quite unlike (say) astronomy, or real “rocket
science”. Launching satellites that are required to orbit another
celestial body, or indeed simply fly by it, or to undertake a soft
landing on another planet – these require pin-sharp precision.
Or, I should say, absolutely precise mathematics. What we model
has to turn out exactly as we modelled it. Otherwise we miss the
planet by millions of miles or crash land on it and are destroyed.



Finance isn’t like that. Finance is all about assumptions. Some
assumptions appear to be realistic, while others are closer to
mere finger-in-the-air conjecture. In banking, when I lend money
to someone, I have a “probability of default” that may or may
not turn out to be accurate, by some margin. When I use my
customers’ deposits to fund loans that have a much longer
“expected life” (hah!) than the deposit base, the expected life of
the deposits may turn out to be shorter – much shorter – than I
had modelled, leading me into a potential liquidity crisis.

It’s quite possible to reach senior exec level in a bank and still
not really understand finance. I’ve worked with one or two of
those as well. Of course, it’s also possible to have a superb
appreciation of how finance works and not reach a senior
executive position! The one is not necessarily a pre-requisite of
the other. And that’s to be expected, because just like in every
other industry that employs human beings, other qualities
beyond mere technical expertise are also required in order to
progress up the ladder.

But in a bank, technical understanding must not be merely a
“nice to have”, it needs to be an essential pre-requisite. Because
unlike in other industries, when banks fail because of
management incompetence, the negative impact reaches far
beyond the collapsed firm’s immediate stakeholders.

Which brings me to this book.

I have known Antonio Mota Pizarro for some years now, and it’s
evident to me that here is a person who genuinely “gets”
finance and banking. Whether it is discussing the proper, and
correct, way for a bank’s asset-liability committee (ALCO) to be
set up and run, or how credit risk, interest rate risk, liquidity risk
and foreign exchange risk are not separate elements but all part



of an integrated balance sheet risk, and should be managed as
such, it’s clear that Mr. Mota has realised, as a practitioner, that
bank risk management can be merely “adequate”, or it can, with
some further thought, be “optimum”.

That is why I commend this book to everyone who works in bank
balance sheet management, from the Board down. It explains
clearly asset-liability management (ALM) concepts that bank
senior executives should understand, as well as recommending
a specific approach to ALM, that of managing the “pricing gap”
(a central tenet of the book), that is genuinely innovative and
well worth a read.

But no need to take my word for it – simply take a look for
yourself and decide. One of the many things I love about this
text is how universal it is. Its concepts are applicable at any bank,
in any country, in the world. So much of the financial markets
literature out there is really only relevant for developed country
markets, or for “G-SIFI” banks. This book is relevant to every
bank. It’s a refreshing, accessible treatise on what is arguably
the most important topic in banking and always has been: how
to manage the balance sheet well, and for long-term resilience.
Or, as I’m fond of saying, “The balance sheet is everything!”.

An excerpt from the author’s introduction will suffice to close
this account:

“In the aftermath of financial crises, regulatory responses have largely

focused on strengthening capital requirements … . While their usefulness is

not disputed, this book [challenges] the tendency to treat capital as a near-

universal solution. Capital absorbs unexpected losses, but it does not correct

poor pricing, flawed risk identification or weak balance sheet governance.

“In other words, capital provides protection, but it cannot substitute [for] a

sustainable business model or adequate governance.”



Spot on 100%.

Professor Moorad Choudhry FCSI FLIBF FRM FIoD

Surrey, England

30th August 2026



Introduction

There is a traditional way of understanding ALM. It is the one
that places it, almost automatically, within the perimeter of
treasury. It reflects a conventional approach focused on liquidity
management, control of maturity transformation, balance sheet
sensitivity to interest rates, hedging, and limit monitoring. This
view is not only understandable, but for a long time it was also
sufficient to explain a significant part of the ALM function. ALM
emerged in response to the need to structure the institution’s
financial profile, ensure its funding capacity, and prudently
manage the risks arising from maturity transformation.

However, the limitation of this perspective is that, when it
becomes the only one, it ultimately reduces a discipline whose
scope is in fact much broader. ALM is not merely about
monitoring the balance sheet once it has been built. It is -or
should also be- about participating in the decisions that shape it.
That is where the real purpose of this book begins.

This book is grounded in the idea that ALM can no longer be
interpreted solely as a technical extension of treasury. Its natural
domain should be broader, more nuanced and, above all, more
strategic. In its most mature form, ALM should cease to be a
back-end control function and become a function of balance
sheet architecture and optimization, helping determine what
kind of balance sheet should be built, with what mix of assets
and liabilities, under which liquidity assumptions, with what
sensitivity to interest rates, and with what required level of
profitability given the risks embedded in the business model.



This change in scale is critical. In practice, it means that ALM
should not enter the conversation only when liquidity tensions
arise, margins deteriorate, or duration mismatches become
evident. It should be involved from the outset. The proposal
included in this book is not simply for a more sophisticated ALM
in terms of tools, but for a different positioning within the
organization.

A key component of ALM is the FTP framework. The book
presents FTP as far more than an internal allocation mechanism.
A well-designed FTP framework assigns an internal price to
funds flowing between the ALM/treasury function and business
units, reflecting the marginal cost of liquidity and capital across
maturities. However, this book introduces a particularly powerful
conceptual shift in FTP and pricing, integrating and connecting
the balance sheet, risk, profitability, liquidity, capital, and
strategy within a single analytical framework.

In many instances, banking analysis rightly places significant
emphasis on risk. However, this book challenges the idea that
risk itself should be the core focus. Risk should not be seen on a
standalone basis. Banks exist because they assume, transform,
and distribute risk. The real issue is not the existence of risk, but
the fact that it is not always properly remunerated.

This distinction is fundamental because it reframes the key
question. The issue is no longer simply how much risk an
institution carries, but whether the pricing of its business
adequately compensates for the risk structure embedded in its
balance sheet. This shift in the ALM perspective proposed in this
book is critical because it fundamentally changes the nature of
the discussion. The focus moves beyond measuring exposures,
setting limits or allocating capital. It becomes a question of



whether the bank is building profitability that faithfully reflects
the underlying risk structure of its business.

In other words, an institution may operate within prudent limits
and still deteriorate the quality of its profitability if it grants
credit at insufficient spreads, raises funding without properly
internalizing its future cost, which must be reflected in asset
pricing or engages in maturity transformation without adequate
compensation. Risk alone does not destroy value; inadequate
remuneration of risk does.

When this imbalance becomes persistent, problems begin to
build, often silently. What appears to be growth may in fact be
an accumulation of fragility. What appears to be margin may be
a temporary income stream unable to absorb the true cost of
the balance sheet. And what appears as profitability may
ultimately prove to be conditional on a benign environment.
Viewed in this way, the origins of many banking failures lie in
accumulated imbalances between price and risk, rather than in
sudden disruptions or external shocks. It is not risk per se that
destabilizes banks, but its mispricing. This is the fault line that
the book places at the center of its analysis.

Several factors such as competitive pressure or the accounting
frameworks may contribute to these distortions. One chapter of
this book is dedicated to explain these factors.

This book acknowledges the limitations of existing FTP systems
and highlights the need for a concept of continuous or
“permanent” FTP, applied throughout the life of the transaction
rather than only at origination. If strategic ALM provides a
coherent view of the balance sheet, and FTP translates that view
into internal prices and profitability thresholds, one question
remains: how can the gap between observed and risk-adjusted



required profitability be measured in real time?. This book
introduces the concept of Pricing Gap, which addresses precisely
this issue. It is not a standalone metric, but the formal
expression of the imbalance between observed and required
risk-adjusted profitability.

The ambition of the book extends beyond internal management.
Once established, this framework is applied to the analysis of
banking crises, stress testing and strategic planning. Banking
crises are interpreted as the outcome of accumulated
imbalances between risk and remuneration. The Pricing Gap
methodology presented in this books offers a tool to assess the
sustainability of business models. Stress testing evolves from a
purely capital-focused exercise into an assessment of the
resilience of profitability under adverse conditions. Strategic
planning, in turn, moves away from abstract growth targets
toward a more demanding question: what level of profitability
can the balance sheet realistically sustain?

Within the prudential framework, this book also introduces a
nuanced perspective. In the aftermath of financial crises,
regulatory responses have largely focused on strengthening
capital requirements and buffers. While their usefulness is not
disputed, this book questions the tendency to treat capital as a
near-universal solution. Capital absorbs unexpected losses, but it
does not correct poor pricing, flawed risk identification or weak
balance sheet governance. In other words, capital provides
protection, but it cannot substitute a sustainable business model
or adequate governance.

In summary, this book proposes more than a new technique. It
offers a different way of structuring the discussion about
banking. Rather than presenting isolated tools, the book



develops an integrated view of banking, one that is relevant for
supervisors, regulators, financial institutions, rating agencies
and investment banks alike.

The book is structured as a sequence of interrelated themes that
progressively build its central argument.

In Chapter 1, the book opens with a description of the basic
function of a commercial bank, namely to intermediate between
those who save and those who require financing, by buying and
selling money and complementing this activity with services
remunerated through fees. However, this opening is not merely
introductory. Its true purpose is to lay the groundwork for the
development of a pricing methodology as the central thread of
the book.

In Chapter 2, the book establishes a risk-based profitability
model. Financial risks are production factors of the banking
business. Credit risk, interest rate risk, liquidity risk and foreign
exchange risk are not peripheral elements, but inseparable
components of banking intermediation. From this perspective,
capital assumes a clearly defined role: to absorb unexpected
losses and sustain confidence, but not to replace sound pricing
policies nor to compensate for a deficient profitability structure.
The conclusion is clear: the problem is not the existence of risk,
but its inadequate remuneration and management.

In Chapter 3, the book warns that observed profitability may be
misleading. Competition, the accounting treatment of credit risk
provisioning and the limitations of accounting information can
temporarily mask the economic fragility of the business model.
The message is less technical than it may seem: in banking,
visible results do not always reflect the quality of underlying
fundamentals. Therefore, it is not enough to measure margins



or profits; it is necessary to understand whether those margins
truly reflect adequate compensation for risk.

Chapter 4 represents the main turning point of the book. ALM
ceases to be viewed as a technical function associated with
treasury and is redefined as a strategic center of the balance
sheet. It emphasizes the need to integrate ALM into daily
operations, into new product committees, into ALCO, into Boards
of Directors and into strategic planning.

In Chapter 5, after redefining the ALM function, the book focuses
on the tool that translates this vision into concrete decisions
namely, FTP. FTP is presented as a pricing, profit management,
and risk management tool. The chapter also shows how
profitability can be decomposed into asset commercial margin,
liability commercial margin, and treasury margin derived from
maturity transformation.

Chapter 6 is the conceptual core of the book. The Pricing Gap is
introduced as a methodology designed to measure the gap
between observed profitability and the profitability required to
adequately compensate for the risks embedded in the balance
sheet. The distinction between PGa and PGt (sustainable and
viable banking business) broadens the scope of the analysis, but
the most important contribution lies in the shift in perspective: it
is no longer sufficient to know whether the bank is profitable,
but whether that profitability is economically sustainable.

In Chapter 7, the book applies its analytical framework to the
dynamics of crises. The Pricing Gap is therefore proposed as an
early warning tool for detecting the economic deterioration of
the business. This opens the debate on whether
macroprudential policy should continue to rely primarily on
capital buffers as currently designed, following the proposal of a



novel automatic stabilization mechanism for the banking system
based on the Pricing Gap methodology, which bridges
macroprudential, microprudential and strategic perspectives
within financial institutions.

In Chapter 8, the methodology is extended to the
microprudential supervisory domain. The chapter first argues
that supervision should place greater emphasis on the quality of
profitability, rather than relying solely on formal compliance with
capital requirements and buffers. The logic remains consistent
with the rest of the book: the Pricing Gap may provide value
from a supervisory perspective by enabling the internal
assessment of business sustainability.

In Chapter 9, the Pricing Gap methodology is applied to stress
testing exercises. The chapter suggests that a stress test should
not be limited to measuring losses and capital consumption, but
should also assess how the institution’s ability to generate
sufficient profitability deteriorates under adverse scenarios and
in subsequent periods. Integrating the Pricing Gap into this
framework makes it possible to link the prudential perspective
with the economic deterioration of the business model within a
single analytical structure, while also providing a traceable
framework for determining appropriate levels of capital add-ons.

Chapter 10 concludes by bringing the framework into a strategic
context. The central idea is that a strategic plan is only
meaningful if it is grounded in a robust concept of sustainable
profitability. It is not enough to grow, gain market share or
improve short-term results; this must be supported by a balance
sheet capable of sustaining such ambitions.



1  Banking business model: Main

aspects

The aim of this chapter is to present some basic principles on
banking business models, the main management tools, and a
series of relevant business issues, not as a formal definition, but
as an introductory basis for the presentation of a novel concept
called “pricing gap”, which is the cornerstone for strategic
profitability management in a financial institution. This concept
of pricing gap will be the common thread running through the
different chapters of this manual and will be the cornerstone for
strategic profitability management in a financial institution.

For a more detailed and comprehensive overview of the
banking business model, excellent reference manuals such as
→Choudhry (2023) can be consulted. Accordingly, it is assumed
that the reader has a basic understanding of financial institution
management.

1.1  Introduction to the banking business

model

The main function of a financial institution is to act as an
intermediary between savers, by taking deposits, and investors,
by granting loans.

In more common language, it can be said that a financial
institution is engaged in buying and selling money, for which it
pays and charges interest. In addition, it provides services to its
customers for which it charges a series of fees.



Under this more common approach, there are different
types of financial institutions (without attempting to be
exhaustive and simply for the purposes of explanation):

1. Commercial banks: Their activity is focused on buying and
selling money for households, businesses and corporations.
Their results depend, to a large extent, on the evolution of
the interest margin (NII hereinafter), with all that this
implies, as they are highly exposed to the volatility of
interest rate curves. This does not mean that commissions
for the services they offer their clients are not important in
their business, but they have less specific weight in their
income statement with respect to total average assets.

2. Investment banks: These institutions generate most of their
income from fees arising from advisory services, IPOs, debt
issues on capital markets, M&A, etc., which are not subject
to the volatility of interest rate curves but to financial
markets’ developments. They also buy and sell money on
their balance sheets, but to a lesser extent.

There is a category of banks, which we can call universal banks,
that are hybrids and are currently diversifying their activities and
balancing their business between what would be traditional
commercial banking and investment banking.

This handbook will focus on analysing the activities of all
those financial institutions whose activities are centred on
commercial banking.

1.1.1  Balance sheet and income statement

How are the operations of a financial institution reflected in their
financial statements?



On the liability side (→Figure 1.1), the balance sheet reflects
the purchase of money from financial institutions. These
financial resources may be raised through customer deposits,
which can come from the retail sector – including households –
or from wholesale counterparties, such as institutional investors
like banks and insurance companies. Although to a lesser extent
since the great financial crisis, financial institutions also obtain
deposits through other financial institutions in the interbank
market. Capital markets are widely used by banks to finance
their growth through various instruments such as senior debt,
senior non-preferred debt, covered bonds, etc. Finally, the
equity, which includes issued capital, retained earnings and the
net profit, as well as various items that reflect the changes in the
fair value of financial instruments. Also, there are hybrid
instruments (e.g., additional Tier 1 instruments) that share
characteristics of both equity and debt, and depending on their
specific features, they can be classified as equity. These
instruments contain contractual clauses that trigger their
conversion into equity when certain conditions are met.



Source: Own elaboration.

Figure 1.1:  Balance Sheet Statement.

On the asset side, the process of selling money, or in other
words, investments, is reflected. In a commercial bank, loans to
customers are the main item in which these institutions invest
the resources obtained from customers, which may be classified
depending on the type of borrower (households, corporates,
institutions, etc.), the type of product (mortgage loans for home
purchases, consumer loans, credit cards, commercial discounts,
etc.) and the type of collateral securing the exposure (residential
real estate, commercial real estate, securities, etc.). In addition,
the surplus of deposits that is not invested in loans is placed in
the interbank market via loans to other financial institutions
(although currently with very low activity), in the capital markets
through different instruments such as fixed income bonds or
equity instruments, depending on their internal policies for
liquidity management. Finally, institutions also keep a



reasonable percentage of their reserves deposited with their
central banks as a mechanism for maintaining a percentage of
liquidity for their payments and also as an instrument for
maintaining their central bank minimum reserves requirements,
a monetary policy instrument for controlling liquidity in the
banking system.

It is through this process of buying and selling money that
the transformation of terms carried out by these types of entities
takes place. Generally, commercial banks are financing in the
short term, or at least in shorter terms, than those they use to
invest that money. A positive interest rate slope, which is the
most common form, indicates a certain economic growth and
expected inflation, so long-term rates, which are those that must
be used to set long-term operations, are often higher than short-
term rates, which are used to reference short-term operations
(or long-term operations when they are variable-rate) with which
banks usually finance themselves, thereby obtaining a margin.
The process by which commercial banks borrow funds on a
short-term basis and lend them out over longer maturities,
thereby earning a return or margin from the difference in
interest rates, is known as ‘maturity transformation’. There is
also anti-transformation, which is when the interest rate curve is
inverted, which is rather unusual, indicating that long-term rates
are lower than short-term rates, where an entity has to adapt its
business model in order to generate value.



Source: Own elaboration.

Figure 1.2:  Profit and Loss Statement.

A financial institution’s profitability outlook is reflected in its
profit and loss statement (→Figure 1.2). Firstly, there is “net
interest income”, often described as the ‘lungs’ of a bank,
representing the core strength of a commercial bank in carrying
out its primary activity: the borrowing and lending of money. It
consists of the “interest income” obtained from the investments
it has made, such as loans granted, investments in bonds,
mortgages, credit lines, etc. These investments may have been
granted at a fixed or variable rate and, therefore, this item is



sensitive to interest rate volatility. Similarly, there is “interest
expense”, which are the costs incurred by the banks to fund
their activities, such as interest paid on deposits, wholesale debt
or funds obtained from central banks or other institutions.
Financing can be arranged at either a fixed or variable rate, with
the latter typically referenced to a market benchmark such as
the Euribor. It is important to note that, while customer deposits
are the primary source of financing for commercial banks and
are initially fixed-rate when made, they have a balance sheet
renewal cycle of roughly six months to one year. As a result, they
can be considered quasi-variable, since their interest rates are
effectively reset with each renewal cycle.

The next item is total operating income, which is calculated
by adding to net interest income the dividends from the bank’s
investments in shares, fees and commissions from various
banking services (such as account maintenance, transfers, card
issuance, and securities custody), and income from financial
intermediation, including portfolio management advice and
insurance activities. Trading revenues, derived from the active
management of trading books, are also included, although they
remain a residual source of income for a commercial bank.

‘Pre-provision profit’ is obtained after deducting from total
operating income the expenses from employee compensation
and benefits and the general expenses incurred in the course of
business, such as rent, electricity, non-capitalisable technology
expenses, etc. By analysing these expenses relative to the “pre-
provision profit”, institutions can assess the efficiency of their
banking operations.

The assessment of provisions for credit losses—reflecting
the materialisation of credit risk—leads to the calculation of
“profit before tax”. Deducting the applicable taxes from this
amount produces “profit after tax”.



1.1.1.1  Criteria for accounting for balance sheet items

In Europe, the majority of banks apply the International Financial
Reporting Standards (hereinafter referred to as IFRS standards).
In general, companies (including banks) whose debt or equity
securities trade in a public market in a EU jurisdiction are
required to use IFRS standards as adopted by the EU in their
consolidated financial statements. For individual financial
statements, banks apply the national accounting standards set
out in each country’s regulations. The most relevant accounting
standard applied by banks applying IFRS standards is IFRS 9,
which set out rules determining how financial instruments are
valued and presented in financial statements, including the
recognition of impairments. Despite the differences between
IFRS and national accounting standards, the classification of
financial instruments and the related impairment rules are often
very similar.

The financial assets are classified according to the following
categories:

1. Amortised Cost.
In this classification, the assets are held to obtain their
contractual cash flows. These cash flows stem solely from
payments of principal and interest (also known as SPPI
criterion – “Solely Payments of Principal and Interest”).
Accounting of profits is carried out using the effective
interest rate method and changes in the fair value of
instruments do not affect results, except when the bank
recognises a loss allowance for expected credit losses. These
allowances reduce the accounting value of the instrument.
The majority of loans in banks’ balance sheets are classified
in this category, but also bonds held to maturity. The
‘amortised cost’ is usually referred to as the banking book.



2. Fair Value Through Other Comprehensive Income (FVOCI).
This category includes financial assets held with the aim to
both collect and sell their contractual cash flows. Any
changes in the fair value of these instruments are
recognised in other comprehensive income (OCI). Accrued
interest and impairments are recognised in profit or loss. On
derecognition, except for equity investment under FVOCI
option, fair value gains and losses recognised in profit and
loss.

3. Fair Value Through Profit or Loss (FVTPL).
It is a residual category to be applied when the criteria for
amortised cost or FVOCI are not met. Products that fall
under this classification criterion may include derivatives,
trading book instruments or assets not meeting SPPI
criteria. All gains and losses are recognised in profit and
loss. The FVTPL category is usually referred to as the trading
book.



2  Financial risk and capital

2.1  Financial risks as the banks’
production factors

As noted above, a commercial bank’s main activity is the
purchase and sale of money. In the process of buying and selling
money, financial institutions set interest rates on these
operations. Price setting—whether fixed or variable, for different
terms, and with varying rates across customers—depends,
among other factors, on a range of financial risks that arise
when origination decisions are made. These risks may be viewed
as the production factors on which the banking business pivots.
To achieve an appropriate margin, these production factors
must also form part of the basis for pricing.

Pricing occurs at the moment an operation is originated;
however, financial risks evolve over time and must be actively
managed. This is why understanding these risks is essential for
developing a comprehensive framework to identify, measure,
monitor, control, and supervise each type of risk.

In the risk-identification process, when a bank evaluates
which of its risk exposures may have the greatest impact, the
answer is straightforward: it is the one that has not been
correctly identified. If a risk goes unnoticed, it cannot be
measured, monitored or controlled. Consequently, maintaining a
rigorous and recurring process for accurately identifying risks is
fundamental to the effective management of a commercial
bank.

Risk assessment provides banks with a quantitative basis for
how much risk they are taking on and provides the basis for



correct pricing in the money buying and selling process.
Assessment is key not only at the time of business origination,
but it is also considered vitally important to reassess it
periodically and whether risks are correctly remunerated.

The main financial risks1 a commercial bank faces would be
as follows:

Credit risk, with concentration risk being a sub-type of credit
risk
Interest Rate Risk Banking Book
Liquidity risk
Currency risk

2.1.1  Credit risk

Credit risk is one of the fundamental financial risks faced by
banks and financial institutions in their operations, notably
commercial banks. Historically, poor credit risk management has
been a central factor in banking and financial crises, from classic
bank failures to systemic ones as when the 2008 financial crisis
caused by the collapse of the subprime mortgage market. In
essence, credit risk refers to the possibility of losses arising from
borrowers or counterparties of the institution being unable or
unwilling to meet their payment obligations as agreed
(→Choudhry, 2023). In other words, it is the risk of default by a
debtor, which would result in losses for the creditor in the form
of non-payment of expected principal and interest. Given the
nature of the banking business – based on credit intermediation
and the assumption of credit exposures – rigorous management
of this risk is crucial to the stability of banks and the financial
system as a whole (→Bessis, 2015). In other words, credit risk
reflects the uncertainty surrounding the full and timely



repayment of loans, investments or any type of credit exposure
held by a financial institution (→Saunders & Cornett, 2018).

In many instances, credit risk emerges as a consequence of
weak governance standards. Poor governance manifests itself
through lax lending standards, inadequate portfolio monitoring,
or a lack of attention to economic developments that impair
debtors’ ability to pay. More importantly, deficiencies in
governance are often reflected in the mispricing of credit risk.

Regulators and supervisors have significantly strengthened
credit risk practices and requirements. European bodies such as
the European Banking Authority (EBA) and the European Central
Bank (ECB) have published detailed guidelines to promote
prudent and consistent credit risk management. These
regulatory initiatives are based on lessons learned from past
crises. For all these reasons, international supervisory bodies
emphasise that banks must adequately identify, measure,
manage and control credit risk, as well as maintain sufficient

capital to cover it and ensure that the return obtained2

compensates for the risks assumed.
It should be noted that, although the general principles of

credit risk management are applicable to any credit institution,
their specific implementation varies according to the nature, size
and complexity of each institution’s operations. Even so, they all
share the objective of maintaining the quality of their assets and
avoiding losses that compromise their solvency.

Identification of credit risk

Identifying credit risk is the first fundamental step in managing
it, as it involves proactively recognising all exposures and factors
that could lead to losses.

Credit risk covers a wide range of exposures in banking. It
mainly includes traditional loans (retail loans, mortgages,



corporate loans), but also off-balance sheet exposures (undrawn
credit lines, guarantees, letters of credit) and credit exposures in
either the banking or trading book (corporate bonds,
counterparty positions in derivatives, etc.) (→Casu, Girardone &
Molyneux, 2015). Within this framework, a distinction is usually
made between:

Direct credit risk: associated with the possibility of a
borrower defaulting on their obligations in active credit
transactions (loans, credit accounts, etc.).
Counterparty risk: a type of credit risk that arises in
transactions involving derivative financial instruments or
securities financing, where the counterparty may default on
its obligations (e.g., in a derivative contract not cleared
through a central clearing house) (→Hull, 2015).
Country or sovereign risk: related to exposures to
governments or entities in certain countries whose credit
risk is influenced by political or economic factors specific to
the jurisdiction (→Saunders & Cornett, 2018).
Concentration risk: not a separate type of risk, but a
characteristic of credit risk that arises when the credit
portfolio is not sufficiently diversified and there are high
exposures to a single debtor, economic sector or
geographical region. High concentrations can magnify
losses if correlated defaults occur in those exposures
(→Bessis, 2015).

Focusing on a financial institution’s loan portfolio (i.e., the
banking book), in banking practice, the identification of credit
risk begins when a transaction is originated and continues
throughout the life of the exposure. Institutions must have an
appropriate risk environment and a sound and robust
transaction approval process in place, as recommended by the



Basel and EBA principles.3 This involves having transparent
policies for assessing applicants’ creditworthiness, prudent
approval criteria and a defined risk appetite, all of which are set
out in their internal credit risk policy manuals.

Before approving a loan, the bank conducts a thorough
analysis of the customers: it examines their financial
information, credit history, available collateral, economic sector
outlook, among other factors. The result of this analysis is
reflected in an internal risk rating assigned to the debtor or the
transaction. Risk ratings additionally incorporate a component of
expert judgement, reflecting the opinion of an analyst or the risk
committee. Having a robust internal rating system is vital for
identifying the level of risk of each exposure and the portfolio as
a whole. In fact, a good rating system allows for the uniform
evaluation of all transactions and the detection of those with a
higher probability of default, as opposed to a rating based
primarily on expert judgement.

Risk identification should be a continuous process
throughout the entire life of the loan. Banks should constantly
monitor the credit quality of their debtors and identify early
signs of deterioration. The risk monitoring function plays an
important role in taking these early measures based on the
information available. There are three different approaches to
risk monitoring (see →Figure 2.1):

1. Systematic monitoring: Defined as the periodic monitoring
of risk carried out on individual borrowers or economic
groups, based on an analysis of the aggregate position of
borrowers using traditional risk reports.

2. Symptomatic monitoring. This monitoring consists of
exploiting a series of early warnings that attempt to
characterise the current and future payment behaviour of
borrowers. These alerts include indicators related to



payment behaviour from centralised records, central risk
classifications from central bank risk information, changes in
the average turnover periods of commercial paper
discounted by companies, etc.

3. Management monitoring. This is monitoring in which
dashboards are used to obtain a top-down view of the
portfolio. It provides an overview of the borrowers
positioning in terms of geography, sector, concentration of
amounts, aggregate maps of early warnings from
symptomatic monitoring, etc.

Source: Own elaboration through NotebookLM.

Figure 2.1:  Monitoring Credit Risk.



Another critical aspect of risk identification is to clearly define
when a loan is considered non-performing or in default. Once a
customer defaults, specific management and provisioning
measures are activated. It is therefore vital to establish uniform

criteria. In the EU, the EBA4 harmonised the definition of default
through guidelines that ensure consistent application across all
banks. These guidelines provide clarification on elements such
as the arrears threshold (typically, more than 90 days past due
constitutes default), indicators of unlikeliness to pay (qualitative
factors suggesting that the debtor is unlikely to meet its
obligations even without formal arrears, e.g., recurrent negative
EBITDA, borrowers operating in sectors facing difficulties, etc.),
the criteria for reverting to non-default status, and the
application of the definition within banking groups and for retail
versus corporate portfolios. Thanks to this harmonisation, all
European banks identify defaults using common criteria,
improving the comparability of their risk metrics. Another key
element of risk identification is the timely detection of default
events according to regulatory standards. In some instances, the
default event is easy to identify. For example, a loan that is more
than 90 days past due or shows clear signs of inability to pay
must be immediately recognised as non-performing in internal
systems. However, in certain instances, the determination of
default includes a substantial component of subjectivity or
expert judgment (for example, unlikely-to-pay indicators), which
may postpone its recognition.

Credit risk identification also operates at an aggregate level.
Banks assess the composition of their portfolios to identify risk
concentrations. For example, a high proportion of loans within
the same sector or region creates vulnerability to a specific
shock (e.g., a crisis in the local real estate sector) that could
simultaneously affect many exposures. Similarly, concentration
can also arise through significant exposures to individual



borrowers or groups of borrowers with strong interrelationships.
To address this, prudential regulation sets strict limits on large
exposures. For example, in the EU, an institution cannot expose
more than 25% of its capital to a single customer or economic
group, precisely to prevent a single default from causing
catastrophic losses. Early detection of excessive concentrations
allows the bank to take action before such a risk materialises.

Banks also analyse the macroeconomic environment to
identify emerging risks that could affect the loan portfolios.
Factors such as recessions, rising unemployment, interest rate
hikes or falling asset prices can foreshadow an increase in
defaults. These analyses, which generally originate within the
management monitoring function, enable banks to better
understand the risk profile of the loan portfolio and thus take
proactive measures to mitigate potential losses.

In summary, rigorous and early identification allows for the
proper management of the subsequent stages of risk
management. In line with the supervisory expectations and
standards, proper risk identification ensures that management
fully understands the risk profile of the portfolio and can take
proactive measures to mitigate potential losses.

Credit risk measurement and quantification

Once the risk has been correctly identified, the measurement
and quantification process must be carried out as objectively as
possible.

Measurement assesses the magnitude of the risk (e.g., the
probability of a customer defaulting and the potential loss given
that default), while quantification expresses that risk in
numerical values (e.g., expected loss expressed in euros).
Accurate measurement and quantification of credit risk are
essential for managing the portfolio in an informed manner,



establishing sufficient provisions, allocating capital appropriately
and ultimately setting prices consistent with risk.

Credit risk can be represented by a loss distribution, which is
typically right-skewed (positively asymmetric). The information
conveyed by this distribution is commonly summarised using
two metrics: expected credit loss and the unexpected credit loss.
The expected credit loss, corresponding to the mean of the loss
distribution is used to determine the amount of credit-risk
allowances a bank must allocate to cover expected losses. In
contract, the unexpected loss, which corresponds to a high
percentile of the statistical distribution at a specified confidence
level, is used to calculate the amount of capital required to
protect the bank against unexpected losses. In other words, the
risk associated with expected losses is covered through
accounting provisions, while the risk of unexpected losses is
covered with capital.

The expected loss is determined by three fundamental
parameters:

Probability of default (PD): this is the estimated probability
that a debtor will default within a specific time horizon,
generally one year. Banks assign a PD to each debtor or
instruments based on its risk. For example, a customer with
a high internal rating will have a low PD (perhaps 0.5% per
annum), while one with a speculative risk profile will have a
much higher PD (e.g., 10% per annum). PDs can be derived
from internal models based on historical default data or
supported by external agency ratings. Banks estimate PDs
both to calculate accounting allowances and to determine
capital requirements for credit risk. For banks using
advanced model approaches under Basel standards,
rigorous PD estimation is essential and subject to detailed
supervisory guidance.



Loss Given Default (LGD): this is the percentage of the
exposure that would be lost if a default occurred, i.e., 1
minus the expected recovery rate. It depends on factors
such as the associated guarantees (type, value and liquidity
of the collateral) and the bank’s legal position, among
others. For example, in a first-lien mortgage loan backed by
strong collateral, the expected LGD may be low (e.g., 20% if
80% of the balance is expected to be recovered through
collateral enforcement); in contrast, for an unsecured loan,
the LGD could be high (e.g. >50%). Banks estimate LGD
based on their historical recovery data.
Exposure at Default (EAD): this is the amount exposed at the
time of default. For disbursed loans, it is the outstanding
balance; for unused credit lines or contingent products, EAD
includes the portion that would likely be used by the
customer before defaulting (estimated using conversion
factors). EAD determines the basis on which the loss is
calculated.

Using these parameters, the expected loss (EL) of an exposure is
calculated as the product of the above parameters:

EL = PD × LGD × EAD

This product represents the average expected loss over a given
time horizon. This expected loss is typically covered by
provisions, as shown in →Figure 2.2 (IFRS 9 will be discussed
briefly later) and by the financial income from the loan (interest
charged). For example, if a loan of €100 has an annual PD of 2%
and an LGD of 50%, the expected annual loss is €1 (1% of the
balance).



Source: Own elaboration through NotebookLM.

Figure 2.2:  Expected vs. Unexpected Loss.

However, as noted above, it is also crucial to estimate the
unexpected loss (UL), i.e., losses above expectations that could
occur under extreme circumstances. The unexpected loss is
associated with the volatility of losses (the dispersion around the
mean value) and these are covered by capital.

UL = σ (EL)

Under the Basel framework, banks are required to hold capital to
support unexpected credit losses with a 99.9% confidence level
over one year (also known as Credit VaR). This means that capital
must cover an extreme loss scenario that would only occur
approximately once every 1,000 years. In practice, the difference



between the 99.9% Credit VaR and the expected loss defines the
unexpected loss that must be covered by capital to ensure
solvency even in tail events.

In addition to these calculations, banks use portfolio models
to estimate the total loss distribution of their portfolio,
considering the possible correlation between defaults. For
example, methodologies such as CreditRisk+ or single-factor
models such as Vasicek or CreditMetrics allow the aggregate loss
distribution function to be projected and loss percentiles to be
derived. These models require extensive data and incorporate
assumptions about default correlations, but they enable a more
comprehensive quantification of overall portfolio risk and help
highlight the benefits of diversification or, conversely, the impact
of risk concentrations.

Finally, having a complementary measurement tool in stress
situations is of high added value for assessing credit portfolios.
Banks regularly perform stress tests to estimate how their credit
losses would behave under adverse macroeconomic scenarios
(e.g., severe recessions, falling real estate markets, sharp
increases in interest rates, etc.). These tests provide a forward-
looking and ‘conditional’ view: they allow for the assessment of
potential losses in extreme scenarios that, while unlikely, are
plausible. Supervisors also conduct periodic stress tests at the
systemic level. Stress tests, therefore, serve to verify whether
current capital and allowances would be sufficient in highly
unfavourable environments, and to encourage preventive
adjustments if they were not.

Chapter 8 will take a closer look at the stress tests carried out
by the EBA and how they can be integrated into pricing policies.

In summary, credit risk measurement and quantification
combine statistical parameters (PD, LGD, EAD) with portfolio
models and scenario analysis, as well as accounting
considerations (IFRS 9 expected losses). The objective is to



obtain as complete a picture as possible of the magnitude of the
risk: from average expected losses to unexpected losses in
extreme events. Sound quantification lays the foundation for
effective risk management, as detailed below.

Credit risk management

Credit risk management comprises the strategies and actions
implemented by the institution to mitigate or limit exposure to
risk, once it has been identified, measured and quantified.
Managing risk does not mean eliminating it (the banking
business consists precisely of taking on credit risk in a profitable
manner) but rather keeping it within tolerable levels consistent
with the bank’s financial capacity. To this end, various mitigation
techniques and active portfolio management are employed.

A basic principle is diversification: the bank seeks to lend to a
wide variety of customers, sectors and geographies to dilute risk.
Avoiding excessive concentrations ensures that the problems of
a few debtors do not significantly compromise the entire
portfolio. As mentioned, identifying concentrations is key;
management consists of imposing appropriate limits. Internally,
banks set exposure limits per individual customer, economic
group, sector, country, product type, etc., in accordance with
their risk appetite. These limits act as preventive barriers.
Monitoring the use of limits and strict compliance with them is a
fundamental part of management.

Another essential mitigation technique is obtaining
guarantees that protect the bank in the event of default. Real or
collateral guarantees (mortgages on real estate, pledges of
securities, etc.) reduce the severity (LGD in other words) of the
expected loss by providing alternative recovery assets. Personal
guarantees (sureties, bonds) transfer part of the risk to third-
party guarantors with better creditworthiness. Taken together,



these credit risk mitigation techniques reduce the net risk of a
transaction and are recognised by regulation for the purpose of
reducing capital requirements, provided they meet certain
quality criteria. In practice, the bank must ensure that the
guarantees accepted are sufficiently liquid and stable in value
and keep their valuation up to date. For example, if real estate is
taken as collateral, a conservative haircut is usually applied to its
value and it is revalued periodically; if the value falls, measures
must be taken to replenish these guarantees.

Other mitigation techniques include netting exposures
(offsetting credit and debit balances with the same counterparty,
reducing effective exposure) and using credit derivatives to
transfer risk. For example, banks can securitise or sell loan
portfolios (e.g., NPL packages) to remove credit risk from their
balance sheets, although these transactions involve costs and
strategic considerations.

In addition to mitigating risk of individual loans,
management focuses on actively managing the portfolio to
improve its risk profile. This includes diligently managing
defaulted assets. When certain loans become delinquent, the
bank must act to maximise recovery and minimise the final loss.
Some actions are internal: strengthening collection efforts,
contacting the customer to renegotiate terms (e.g., granting
additional time or grace periods) in order to restore their ability
to pay, or formally restructuring the debt (postponing payments,
granting partial write-offs, etc.) if this improves the likelihood of
recovery. Other actions are external, for example, selling the
non-performing portfolio to third parties (specialised investment
funds) at a discount, or enforcing guarantees and taking legal
action to collect. The choice between one strategy or another
depends on the debtor’s situation, the bank’s position (e.g.,
whether it needs immediate liquidity) and the expectation of
recovery.



In recent years, supervisors have insisted that banks
proactively address their non-performing loans (NPLs). The EBA,
for example, issued guidelines in 2018 for the management of

non-performing and restructured exposures,5 which require
institutions with high levels of NPLs to establish medium-term
NPL reduction strategies and strengthen their operational and
governance capabilities to execute them. This involves setting
quantitative targets for reducing delinquency, creating
specialised recovery units, and adopting prudent provisioning
and write-off policies.

The keys to good credit risk management include
implementing tactical and strategic actions to keep risk within
acceptable levels: diversifying the portfolio, establishing
prudential limits, using collateral, hedging and other mitigations,
actively managing impaired loans (collections, restructurings,
loan sales) and adapting strategies to changes in the
environment. All of this is supported by solid organisational
structures (risk committees, recovery units) and timely
information from the measurement and quantification stages.
The entity’s ability to effectively manage its credit risk and keep
it aligned with its risk appetite and loss absorption capacity is
fundamental to its solvency and sustained success.

Credit risk control and supervision

Credit risk control refers to the set of mechanisms and
governance structures that ensure that risk remains within
established limits and that senior management has accurate
information to take timely action (→Choudhry, 2023).

Strong credit risk governance begins with the management
team and Board of Directors: they define risk appetite, approve
policies and procedures, and must ensure that there is an
independent risk function with authority. Internal controls must



be implemented, such as credit risk committees that approve the
most relevant transactions involving risk, organisational
separation between those who originate loans and those who
analyse them, and the principle of dual approval for important
decisions.

Similarly, continuous monitoring of the loan and credit
portfolio and a transparent flow of information are essential. The
management team should receive regular reports with key
portfolio indicators (rating distribution, concentrations,
delinquency levels, etc.) and any deviations from policies (e.g.,
limit overruns, approved exceptions), so that no problems go
unnoticed.

In addition, banks establish independent review
mechanisms. For example, it is good practice to have a credit
audit or portfolio review department that regularly assesses the
quality of the credit process. This unit reviews samples of loans
to verify their correct classification, adherence to internal policies
and the adequacy of collateral valuations, reporting its findings
to the management team and the Board of Directors. Such
independent reviews allow weaknesses in credit management to
be detected and corrected as soon as possible. Similarly, internal
and external audits periodically assess credit risk, providing
recommendations for improving controls.

Another pillar of control is ensuring that the bank maintains
sufficient provisions and capital in relation to its credit risk
profile. Banks periodically assess, through internal exercises (e.g.
ICAAP) and under supervision (SREP), whether their capital and
reserves are adequate to cover unexpected credit losses in
adverse scenarios. If deficiencies are found, the authorities may
require additional prudential measures: for example, increasing
regulatory capital (Pillar 2 requirements), limiting dividend
distributions or implementing NPL reduction plans. In effect,
external supervisors act as the last line of control: they review



the entity’s credit risk management and internal controls and, if
necessary, impose adjustments to strengthen its resilience.

Finally, risk culture is a cross-cutting control factor. If the
organisation, from senior management to business staff, shares
values of prudence and responsibility in risk-taking, formal
controls will work much better. In a strong culture, the spirit of
policies is respected, employees are encouraged to report
concerns in a timely manner, and excessive risk-taking is not
rewarded, even if it generates short-term profits. Conversely, in
a culture that prioritises growth at any cost, controls tend to be
considerably laxer. Therefore, the management team and Board
of Directors must promote an appropriate tone, integrating risk
metrics (portfolio quality, compliance with limits, audit results)
into performance evaluations and strategic decisions.

2.1.2  Interest rate risk banking book

Structural balance sheet interest rate risk (IRRBB) is an intrinsic
aspect of the traditional banking model, stemming from the
term and maturity transformation embedded in banking
operations. Institutions take short-term deposits and grant
longer-term loans, exposing themselves to interest rate
fluctuations due to the mismatch between interest rates and
maturities. When interest rates fluctuate, they can affect both
the economic value of the institution’s assets and liabilities and
its future financial income, potentially jeopardising the bank’s
profitability and solvency (→Saunders & Cornett, 2018;
→Lubinska, 2022).

For example, a bank that finances long-term fixed-rate loans
with short-term variable-rate deposits faces the risk of rising
rates: its deposit costs would increase rapidly while interest
income from loans remains fixed, compressing its interest
margin and reducing the net value of its assets relative to its



liabilities (→Bessis, 2015; →Lubinska, 2022). Conversely, a
liability-sensitive bank with more liabilities repricing ahead of its
assets will suffer if interest rates fall, as the return on its assets
will fall while its costs are already fixed at a higher level, also
causing a decline in the margin. Moreover, many banking
products contain explicit or implicit options (e.g., the possibility
of early repayment of a loan or early withdrawal of deposits) that
introduce uncertainty as to the actual maturity of the cash flows.

Consequently, all banks, regardless of their size, must
carefully assess their exposure to IRRBB and explicitly
incorporate it into their risk management and internal capital
assessment processes (ICAAP), as emphasised in the most
recent regulatory guidelines (EBA, 2022).

IRRBB is not just an abstract regulatory concept, but a risk
factor that, if managed improperly, can lead to significant losses,
capital erosion and financial stability problems for banks. A
recent example of its importance was the sharp rise in interest
rates that began in 2022 after a decade of ultra-low rates, which
tested the measurement and hedging tools of many institutions
designed during the period of ‘low rates for a long time’
(European Central Bank, 2022). Some banks even experienced
substantial unrealised losses on their fair value portfolios,
contributing to crises of confidence – as illustrated by the
collapse of Silicon Valley Bank in 2023, precipitated by large
losses from interest rate rises that had not been properly
hedged (FDIC, 2024; Metrick, 2023).

In parallel with interest rate risk, banks also face what is
known as credit spread risk in the banking book (CSRBB). This
risk refers to potential economic losses caused by changes in the
credit spreads (due to changes in the credit or liquidity risk
premium) of instruments in the banking book, regardless of
changes in pure interest rates and excluding the credit risk of
specific defaults by individual issuers (EBA, 2022). In simple



terms, CSRBB captures the sensitivity of the value of bonds and
other fixed-income assets in the banking book to changes in
market credit spreads. For example, a general increase in the
risk premium demanded by investors on corporate or sovereign
bonds will cause their price to fall, generating losses in such
securities. This risk has become more relevant in recent years
due to the huge volume of bonds that European banks held on
their balance sheets as liquidity reserves (often classified in the
banking book). In fact, more than 90% of CSRBB exposure in
European banks comes from their liquid asset portfolios, such as
sovereign debt and bank bonds, according to EBA impact
studies. This prompted regulators to require explicit
management of this risk alongside IRRBB (EBA, 2022).

Two main components of CSRBB are usually distinguished
(EBA, 2022):

a. Changes in the market credit spread which reflect
adjustments in the risk premium associated with the overall
credit quality of an issuer or market segment. An example
would be a broad-based widening of spreads on BBB
corporate bonds in response to rising macroeconomic risk.
Changes in the market credit spread, reflecting changes in
the risk premium required for the overall credit quality of an
issuer or segment, e.g., an increase in spreads on all BBB
corporate bonds in response to a perception of higher
macroeconomic risk.

b. Changes in the market liquidity spread, which reflect
adjustments in the premium associated with the liquidity or
illiquidity of specific instruments. For instance, during
periods of market stress, investors typically require higher
compensation to hold fewer liquid bonds, causing spreads
to widen.



The correct identification, measurement and management of
both IRRBB and CSRBB are essential for the financial stability of
banking institutions. Proper management of these risks protects
banks’ net interest margin and equity value against adverse
movements in yield curves or credit spreads, thereby
contributing to long-term resilience. Conversely, poor
management can lead to margin compression, volatility in
results and erosion of the institution’s capital.

Banking regulators and supervisors, aware of these dangers,
have in recent years reinforced their expectations and
requirements for institutions in this area. Bodies such as the EBA
and the ECB have issued guidelines and carried out specific
assessments on IRRBB/CSRBB, seeking to harmonise
management practices and ensure that banks have sufficient
capital and controls in place to cover these risks (EBA, 2022; ECB,
2022). In October 2022, the EBA published new final guidelines
on IRRBB and CSRBB, replacing those of 2018, incorporating
lessons from a prolonged low-interest rate environment and
explicitly including credit spread risk within the scope of
supervision (EBA, 2022). These guidelines, which came into force
in 2023, emphasise that IRRBB is a material risk that must be
managed in a ‘comprehensive, explicit and exclusive’ manner
within banks’ internal risk and capital management processes.
The guidelines also require banks for the first time to rigorously
assess and monitor CSRBB, although without prescribing
methodologies as detailed as those for IRRBB.

Identification of IRRBB and CSRBB

The first step in managing structural interest rate risk is to
comprehensively identify all on-balance sheet (and off-balance
sheet) positions that are sensitive to interest rate changes.
According to the EBA guidelines, the scope of IRRBB covers all



banking book instruments that exhibit sensitivity to changes in
interest rate, either because the instruments reach their
maturity date or because their interest rates adjust periodically
(also known as repricing), including assets, liabilities, off-balance
sheet items (e.g., credit commitments) and even interest rate
derivatives that are not included in the trading book. This
identification must also consider non-performing exposures
(doubtful assets), net of provisions, to the extent that they
generate expected cash flows sensitive to interest rates, even if
their recovery is uncertain. In summary, the bank must draw up
a complete inventory of interest rate-sensitive items, covering a
full range of instruments from fixed and variable rate loans,
demand and term deposits, bonds in the banking book, to
hedging derivatives (swaps, options) and any other instrument
whose value or flow depends on the yield curve.

Within this risk identification process (→Figure 2.3), it is
crucial to review the different sources or subtypes of IRRBB to
which the balance sheet is exposed:

Gap risk. This is the most basic risk, arising from the
mismatch between the interest rate fixation periods of
assets and liabilities. If an institution has more assets than
liabilities repricing in a certain time period (positive gap), it
will be asset-sensitive and typically benefit from rate rises
(because its assets reprice earlier at higher rates) and suffer
from rate falls; conversely, a negative gap, in which repricing
liabilities exceed repricing assets, renders the position rate-
sensitive on the liability side. This exposes the bank to rising
interest rates, as it is required to pay higher costs on
liabilities prior to any repricing of assets. Gap analysis
enables the quantification of positive and negative gaps by
categorising all interest rate-sensitive instruments into time
bands according to their next repricing. This approach



allows the assessment of the effects of interest rate changes
in each product segment on the bank’s net interest margin.
Repricing risk is usually measured both in terms of its
impact on short-term net interest income (NII) and on long-
term economic value.
Yield curve risk. This corresponds to the risk of non-parallel
shifts in the term structure of interest rates, which affect
different segments of the curve unevenly. Even if a balance
sheet were balanced for a parallel rise or fall in the curve, it
could incur losses in the event of distortions in the slope or
curvature of the yield curve (e.g., an unexpected flattening
or steepening). This risk manifests in the economic value of
the bank, defined as the net present value of its assets less
liabilities, and is regarded as a component of medium- to
long-term structural risk. Curve simulation methodologies
and sensitivity analysis to specific shocks (e.g., steepening or
flattening scenarios) allow this component to be assessed.
Regulatory standards such as the ones issued by Basel or
the EBA propose six standard shock scenarios (parallel
up/down, flattening, steepening, etc.) to capture curve shifts
and estimate the impact on the economic value (∆EVE) and
net interest income (∆NII).
Basis risk. This is the risk that the various reference rates
affecting a bank’s assets and liabilities may not move in
perfect synchronisation. Many banks finance assets
referenced to a certain rate (e.g., loans linked to Euribor)
with liabilities referenced to another (e.g., deposits whose
rate is adjusted at the bank’s discretion or debt linked to a
different reference rate). If the correlations between these
interest rates break down or adjustments occur with a lag,
the bank is exposed to basis risk. A typical case is the
divergence between market rates (e.g., Euribor, swap curve)
and the administered rates that the bank itself sets on



savings or loan products. Although the bank can change the
remuneration of variable deposits or loans, in practice there
is usually a lag in reflecting market movements. Basis risk
materialises in losses if, for example, the Euribor falls, but
the bank cannot reduce the rate it pays on customer
deposits by the same amount.
Optionality risk. This derives from the presence of explicit or
implicit options in banking book products. Explicit options
include, for example, early repayment clauses for loans
(prepayment option) or early withdrawal clauses for term
deposits, as well as bonds with early redemption clauses,
etc. Implicit or behavioural options arise from customer
behaviour in response to interest rate changes: for example,
demand deposits and savings accounts without a defined
maturity (non-maturity deposits) behave as options for
customers (who can withdraw funds whenever they wish)
and for the bank (which can vary the remuneration at any
time), or mortgage loans when low interest rates encourage
refinancing. These options mean that effective interest rate
exposures may change non-linearly with interest rate
movements. For example, in the event of a sharp fall in
interest rates, many customers may exercise the option to
prepay their fixed-rate mortgages in order to refinance at a
lower interest rate, leaving the bank with long-term funds
reinvested at lower rates (reinvestment risk). Conversely,
when rates rise, depositors may move their balances to
higher-yielding products or withdraw cash, which may
create a risk of deposit run-off if withdrawals become
significant. Optionality risk is particularly complex to model
and requires behavioural assumptions (customer decisions)
and statistical methods – for example, prepayment models
based on interest rate spreads, or segmentation of non-
maturing deposits into stable “core” and more volatile



components (→Bessis, 2015; →Choudhry, 2023). It is crucial
to emphasise that the correct modelling of these embedded
options is vital, as incorrect modelling can lead the bank to
make flawed balance sheet hedging decisions for IRRBB
management, exposing it to losses if behavioural
assumptions are not met. For this reason, regulatory
frameworks require rigorous documentation and validation
of the behavioural assumptions used for these products
(e.g., average life assigned to demand deposits, expected
prepayment rates, etc.) and subject them to sensitivity
analysis (EBA, 2022).

Source: Own elaboration.

Figure 2.3:  Identification of IRRBB.

With regard to CSRBB, identification focuses on all balance sheet
instruments (non-trading) whose value depends on market
credit spreads. According to the EBA guidelines (2022), “no
instrument in the banking book should be excluded from the



CSRBB scope ex ante, regardless of its accounting treatment,
unless it can be demonstrated that it is not sensitive to spreads”.
This means that even assets accounted for at amortised cost
must be considered in the CSRBB assessment if their market
value could be affected. Therefore, CSRBB identification should
cover all banking book assets that are sensitive to changes in
credit spreads. In practice, this will mainly be the treasury/ALM
bond portfolio included as HQLA in the LCR, retained
securitisations, and certain credit exposures traded in secondary
markets. Banks must identify their exposures by rating, sector,
and maturity, as spread movements are often linked to these
factors. In addition, part of the identification process involves
understanding how liquid assets are: the liquidity spread is part
of the CSRBB, so highly illiquid assets may experience significant
valuation fluctuations in times of liquidity stress.

IRRBB and CSRBB measurement

Risk measurement involves applying quantitative metrics and
models to estimate how the bank’s economic value and financial
income will respond to hypothetical (or historical) movements in
risk factors – whether these are variations in the interest rate
curve for IRRBB, variations in credit spreads for CSRBB, or
combinations of both. The risk measured is then compared with
the established appetite and limits, and management decisions
are taken if needed, including hedging, balance sheet
adjustments, economic capital allocation, etc.

There are two approaches to measuring IRRBB:

Economic Value of Equity (EVE) perspective: This consists of
calculating the net present value of all future cash flows
from the banking book (assets minus liabilities, adjusted for
derivatives) and estimating how that net value changes in



response to interest rate shifts. It is essentially a long-term
sensitivity measure that reflects the impact of interest rate
shifts on the bank’s equity. The typical metric is ∆EVE, which
is measured under interest rate shock scenarios. This
perspective is associated with the bank’s solvency, as large
declines in economic value due to interest rate movements
could eventually translate into capital issues (even if they do
not immediately show up in the accounts). Regulatory
standards issued by Basel and the EBA have paid
considerable attention on ∆EVE, establishing a standard to
identify banks as “outliers” if the estimated loss exceeds a
certain percentage of capital equivalent to 15% of Tier 1
(under different scenarios of shocks). To calculate EVE, it is
necessary to have: the expected inflows and outflows for
each instrument (considering assumptions about
prepayments, deposit behaviour, etc.), an appropriate
discount curve, and apply the rate shock to the yield curve to
recalculate the values of the different instruments.
Net Interest Income (NII) perspective: Evaluates the effect of
rate changes on the bank’s net interest margin (interest
income minus interest expense) over a short-term horizon,
typically 1 year. This metric reflects the impact on the
income statement (profitability flow) rather than on equity
value. For example, the NII for the next 12 months is
projected under a base scenario (assuming constant rates or
using forward rates to roll-out the cash flows of the
instruments) and compared with the NII projected under a
scenario of rates shift (e.g., +100 bp in the first period and
the rest constant). The outcome of this exercise is the
sensitivity of the NII. This measure captures the risk of
refinancing and repricing in the short term. Many banks
calculate ∆NII for time horizons of 1 year and 2 years for
various shocks (e.g., parallel shifts and curve movements). It



is sometimes expressed as a percentage of base NII or
capital. The EBA defines the IRRBB “large decline in NII”
threshold (Supervisory Outlier Test) as a 12-month NII
reduction. Under the prescribed supervisory interest-rate
shocks that exceeds 5% of Tier 1 capital, measured as
∆NII12m/Tier 1.

To quantify sensitivities, regulators have defined a series of
standardised shock scenarios that banks must apply when
measuring their IRRBB. According to EBA guidelines (aligned
with the Basel standard), six interest rate shock scenarios should
be considered when calculating the EVE:

1. Parallel upward shock: Sudden increase in all tenors of the
yield curve (e.g., +200 bp across the curve, although the
exact magnitude may be adjusted by currency, according to
Basel standards).

2. Parallel downward shock: Decline in all rates by a certain
margin (e.g., –200 bp), except when clauses or instruments
with floors are triggered. These floors mitigate the risk of
negative rates.

3. Steepening: Non-parallel movement in which the curve’s
slope becomes positive, i.e. short-term rates fall and long-
term rates rise.

4. Flattening: The opposite, where short-term rates rise while
long-term rates fall, thus flattening/inverting the curve.

5. Short-term rise scenario: A sharp increase in short-term
rates (perhaps reflecting abrupt monetary policy action)
while long-term rates rise only slightly.

6. Short-term decline scenario: A sharp decline in short-term
rates (e.g., official rate cuts) compared with little change in
long-term rates.



Each of these shocks is applied to the entire term structure of
rates (in all relevant currencies) and the bank recalculates its
economic balance sheet under the new term structure, thus
obtaining ΔEVE for each scenario. In addition, for the income
metric (NII), at least two main scenarios are usually considered:
a parallel upward shock and a downward shock, and the impact
on the projected 1-year margin under each scenario is then
assessed. Some regulators also require an analysis of a scenario
of gradual rate increases and decreases throughout the year.
The typical horizon for NII is 12 months, assuming a static
balance sheet (no growth) or a dynamic one with certain
assumptions.

On the other hand, behavioural models in IRRBB are of vital
importance. The most important ones are the behavioural
models applied to non-maturity deposits and loan prepayments,
as they are essential tools for understanding the real sensitivity
of a bank’s balance sheet. Their purpose is to estimate how
customer decisions in response to interest rate changes affect
future cash flows and, consequently, EVE and NII metrics.

Non-maturing deposits are liabilities that are contractually
payable on demand, but in practice they tend to be highly stable
for two main reasons. First, they are protected by deposit
guarantee schemes, so in periods of financial instability
customers – primarily households – know they will be repaid by
the scheme. Second, these customers exhibit slower withdrawal
behaviour than institutional counterparties, who typically
reallocate their positions more rapidly due to the absence of
deposit-guarantee protection on their balances. Part of
households’ balances, known as core deposits, behave
predictably even in stressful market conditions. To estimate their
effective duration, institutions use econometric models or
replicating portfolios that transform these non-maturing
deposits into theoretical combinations of term instruments. This



allows IRRBB measurement teams to assign them an interest
rate sensitivity consistently with the rest of the balance sheet.
However, these models rely on assumptions about average life,
rate elasticity and customer base stability which, if overly
optimistic, can lead to an underestimation of risk. The ECB and
EBA guidelines therefore recommend limiting the duration of
non-maturing deposits, applying conservative horizons and
ensuring that results are subject to robust validation.

Prepayment models, meanwhile, seek to quantify the
optionality implicit in fixed-rate assets, mainly mortgages and
retail loans. Early prepayment affects expected cash flows,
reducing the effective duration of the instrument and modifying
its sensitivity to interest rates. The simplest approaches use
constant prepayment rates, while conditional prepayment rate
and multifactorial models incorporate variables such as the
interest rate spread, the loan’s maturity vintage, seasonality and
the borrower’s demographic characteristics. The most advanced
models integrate macroeconomic and behavioural factors,
offering a more realistic view of customer decisions.

Together, non-maturing deposits and prepayment models
are essential components of the IRRBB framework, as they allow
for a more accurate estimation of structural exposure to interest
rate risk. Their effectiveness does not depend solely on statistical
sophistication, but also on data quality, methodological
consistency and continuous validation. Ultimately, these models
must serve a prudential purpose: to provide a reasonably stable
and conservative representation of customer behaviour that
supports ALCO decision-making and underpins the long-term
sustainability of the bank’s balance sheet.

In addition to these two macro views, there is a more
granular set of tools and metrics that complement IRRBB
measurement (EBA, 2015; →Lubinska, 2022):



PV01/DV01 (dollar value of 1 basis point): Indicates the
change in the EVE of an instrument (usually in monetary
units) in response to a small change of 1 bp in interest rates.
It is essentially the first derivative of value with respect to
rates (i.e., a measure of linear sensitivity). It is sometimes
calculated in aggregate (for the entire balance sheet) or by
segments of the curve, providing a quick measure of the
exposure to IRRBB.
Duration and duration gap: Modified duration is another
measure of EVE sensitivity that can be applied to net worth
(difference between average duration of assets and
liabilities, adjusted for size). The duration gap is defined as
the difference between the weighted-average modified
durations of a bank’s assets and liabilities. A duration gap
other than zero indicates a mismatch in the balance sheet. If
the effective duration of assets is greater than that of
liabilities, the entity tends to lose value when interest rates
rise, as its long-term assets are more sensitive to interest
rate shifts than liabilities.
Bucket sensitivities: Breaking down EVE sensitivity by
maturity bands (e.g., 0–1 year, 1–3 years, 3–5 years, etc.) is
useful for identifying the segments of the yield curve where
the bank is most exposed. This approach builds on
traditional gap analysis but expresses the results in present
value terms.
IRRBB “earnings at risk”: Similar to VaR but applied to
interest margins. Some institutions employ stochastic
interest rate simulations to estimate the statistical
distribution of potential NII over a one-year horizon,
deriving metrics such as the 95th percentile worst-case
outcome, which is equivalent to NII-at-Risk. This
incorporates volatility and market correlations. EVaR
(Economic Value at Risk) would apply a similar concept to



economic value, measuring the loss of value with a given
confidence level. It is not an explicit regulatory requirement,
but some advanced institutions use it to capture a broader
spectrum of scenarios than the six standards.
Idiosyncratic or historical scenarios: In addition to
regulatory shocks, banks frequently assess bespoke stress
scenarios, such as replicating the impact of the 2008
financial crisis on the yield curve or a scenario of abrupt rate
increases similar to those observed in 2022–2023. This helps
to understand impacts in more realistic extreme conditions
or scenarios tailored to the bank’s risk profile.

The quantification of spread risk in the banking book (CSRBB)
remains less mature; however, certain practices are being
consolidated following the 2022 EBA guidelines. These guidelines
deliberately allowed for flexibility, requiring measurement and
control of CSRBB without prescribing a specific methodology:

CS01/CS02 sensitivity: CS01 measures the change in the
economic value of the bank’s equity given a one basis point
(1 bp) change in credit spreads, showing linear sensitivity to
spread risk. CS02, on the other hand, assesses the impact of
a two-basis point (2 bp) movement and incorporates non-
linear effects (e.g., convexity effects) of a bank’s equity value
into changes in the credit spreads. Together, these metrics
enable the estimation of the impact of credit spread
movements on the bank’s equity, accounting for both linear
and non-linear effects. They are used to identify risk
concentrations and calibrate hedging strategies within the
ALM framework.
Deterministic spread scenarios: For example, a parallel
upward shock of 50 basis points can be applied across all
credit spreads. Alternatively, historical events—such as the



2008 financial crisis, the 2011–2012 sovereign debt crisis, or
the COVID-19 shock in 2020—can be analysed to quantify
the widening of spreads, which are then applied as adverse
scenario shocks. This approach provides a CSRBB stress test.
This gives a CSRBB stress test with estimated loss.
NII or capital horizon: Changes in credit spreads do not
necessarily affect contractual interest flows immediately,
except in the case of instruments with variable coupons
linked to spreads, which are uncommon in typical portfolios.
Nevertheless, income may be impacted if the bank chooses
to sell assets and realise gains or losses, or if certain
instruments—particularly those classified as FVTPL—affect
the P&L. To address this, the EBA guidelines recommend
that institutions assess CSRBB using the “net interest
income plus market value” metric, which captures both
dimensions—reflecting impacts on either NII or the capital
position (bank’s equity).

Although IRRBB and CSRBB are measured separately, it should
be noted that, in a real stress scenario, interest rate and credit
spread shocks can occur simultaneously. For instance, during a
financial crisis there may be a “flight to quality” effect: base
rates decline due to central bank cuts, while credit spreads
widen. This produces opposing effects—IRRBB may generate
gains from falling rates, whereas CSRBB may generate losses
from widening spreads. Conversely, an economic expansion
could lead to rising rates and spread compression.

In integrated risk management, banks sometimes analyse
such combined scenarios. However, for analytical clarity, IRRBB
is typically assessed assuming constant credit spreads, and
CSRBB is evaluated assuming a constant base curve.
Constructing a fully coherent global scenario would require
modelling interest rate–spread correlations, which may vary by



economic regime. For the time being, regulatory frameworks
treat each risk separately to ensure that neither is overlooked.

IRRBB and CSRBB management and control

Effective management of balance sheet interest rate risk
requires a comprehensive framework of governance, policies,
limits, monitoring and internal controls to ensure that risk
remains within the institution’s appetite and financial capacity.

In terms of governance and risk appetite, the Board of
Directors is ultimately responsible for overseeing the IRRBB
management framework and approving the corresponding risk
appetite. According to EBA guidelines, senior management
should treat IRRBB as a significant risk, explicitly assessing it in
its risk management and ICAAP processes. In practice, the Board
of Directors approves a specific risk appetite statement for
IRRBB, which sets out how much interest rate risk the bank is
willing to take on the basis of its capital and business model.
These appetite metrics must be aligned with the institution’s
strategic objectives and business plan.

For day-to-day management, responsibilities are normally
assigned at executive level through the Asset and Liability
Committee (ALCO) or similar body, which includes senior
management members (finance, treasury, risk) and meets
regularly, although the ideal approach is to establish an asset
and liability management area as the first line of defence within
a finance department, where the entire cross-cutting vision of a
financial institution’s ALM activities is carried out, together with
business, funding, treasury and capital planning teams. The
ALCO is primarily responsible for making strategic decisions
regarding the balance sheet structure to manage IRRBB: for
example, deciding on hedging certain exposures, changing the
funding structure or adjusting the duration of the banking



portfolio. The EBA expects there to be a clear organisational
structure, differentiating between first, second and third lines of
defence.

The bank must have a written IRRBB management policy,
reviewed at least annually, detailing: the objectives of managing
this risk, the metrics used, the frequency of measurement, the
limits set, the actions to be taken in the event of limit overruns,
the modelling assumptions (and procedures for their validation)
and the internal reporting mechanisms. This policy should also
cover how new products or activities are incorporated.

Subsequently, and based on its risk appetite, the institution
must establish a system of internal limits for IRRBB. These limits
are usually calibrated using the quantitative metrics mentioned
above. Limits must be calibrated in accordance with the bank’s
risk appetite, which should be more conservative than
regulatory thresholds to allow for operational flexibility. They are
typically accompanied by lower early-warning triggers to
facilitate timely preventive actions (e.g., hedging with
derivatives, changes in commercial policies, and financial
strategies). When an internal limit is exceeded or is close to
being exceeded, the framework should provide for management
actions and appropriate escalation. Any breach of the bank’s
limits should be reported to senior management and the Board,
along with a remediation plan. This disciplined framework of
limits and corrective actions is essential to ensuring that risk
remains under ongoing control.

Among the mitigation strategies for actively managing
IRRBB risk, the following classification of strategies can be
identified (see Table 2.1):



Table 2.1: IRRBB Strategies.

IRRBB STRATEGIES

FINANCIAL
STRATEGIES

COMMERCIAL
STRATEGIES

DERIVATIVES STRATEGIES

The objective is to
match the
durations of assets
and liabilities
through debt
issuance or
purchased of
fixed-income
securities

Risk is managed through
the use of various loan-
based instruments

Derivatives are used to adjust
the interest rate sensitivity of
assets and liabilities. These
instruments are generally
employed to hedge structural
positions and are typically
managed within the interest
rate risk book by the entity’s
treasury, separate from the
trading portfolio

Active ALCO
portfolio
management
Extension or
shortening of
interbank
lines
Asset
securitisation
Issuance of
certificates,
promissory
notes, senior
bonds,
subordinated
debt, etc.

Customer deposits:
Structured
Fixed/variable
rate

Reference-linked
demand accounts
Mortgage loans

Mixed rate
Fixed rate
Featuring
explicitly
defined
contractual
floors, caps,
or collars

Transaction pricing,
including spreads,
reference indices,
repricing
frequencies, early
cancellation fees

FRAs
Interest rate futures
Plain vanilla IRS,
Amortising Swaps
Call Money Swaps
Cap/Floor/Collar
Swaptions

Source: Own elaboration.

IRRBB and CSRBB monitoring and control



IRRBB must be monitored frequently, with key metrics such as
(∆EVE, ∆NII) calculated monthly and reported on a weekly basis if
balance sheet positions change rapidly or economic conditions
change. Standard reporting typically includes, among other
items:

Current risk situation relative to limits, including the
evolution of ∆EVE, ∆NII.
Breakdown by factors, showing the contribution of each
currency, tranche, and product type to total risk.
Monitoring of model assumptions, including comparisons
between observed prepayment or deposit outflow
behaviour against modelled projections.

All this information should be presented to the ALCO and senior
risk management. According to the EBA, monitoring systems
and standards should include procedures for updating shocks,
parameters and scenarios as conditions change (e.g.,
incorporating a reverse rate stress scenario if the curve inverts).

A crucial control element is independent validation and
auditing. IRRBB metrics rely heavily on models (e.g., valuation
models, deposit/customer behaviour models). Therefore, there
must be periodic independent validation of these models:
reviewing methodologies, testing sensitivity to assumptions,
backtesting (comparing predictions vs. realities). The IRRBB
framework should also be subject to periodic review by internal
audit: checking policy compliance, the integrity of the data used
in measurements, the effectiveness of daily controls, etc.
Supervisors require that validation tests are documented and
that any deficiencies detected in models or processes are
promptly remedied.

Finally, as part of the ICAAP (Internal Capital Adequacy
Assessment Process), banks must assess the amount of own



funds allocated to IRRBB. This assessment involves considering
extreme scenarios beyond regulatory standards and integrating
IRRBB into the bank’s overall stress testing framework. If IRRBB
indicates the potential for significant losses, the bank may
allocate additional economic capital as a buffer. Supervisors, via
SREP, review this allocation and may impose additional Pillar 2
capital requirements if the bank’s IRRBB risk is deemed high.

In terms of governance, CSRBB should be integrated into the
same framework as IRRBB. The bank’s risk strategy should
explicitly include appetite for CSRBB, possibly with dedicated
limits. Operationally, the management of CSRBB risk within the
banking book is carried out strategically by the ALCO and
tactically by the asset and liability management unit.

CSRBB mitigation tools include:

Portfolio diversification: mitigate excessive concentrations in
exposures that may be subject to correlated spread
widening.
Spread hedging: although more complex and costly,
instruments such as credit default swaps (CDS) or CDS
indices can be used to partially hedge spread risk, while
introducing counterparty and cost risks.
Active management: in contrast to IRRBB, where the
repricing structure cannot easily be changed without
significantly affecting the core business, in CSRBB the bank
has the flexibility to sell or refrain from purchasing certain
bonds. In other words, the bank can manage the portfolio
similarly to an investment manager: reducing positions in
assets with high spread risk if a widening is anticipated and
rotating into safer or shorter-maturity assets. Naturally,
such decisions depend on the function of the assets (e.g.
liquidity, collateral, etc.). Nonetheless, in principle, the bank
could decide to reduce CSRBB risk by voluntarily selling



certain positions, assuming the associated losses or costs, if
it considers this preferable to incurring larger potential
losses.

For CSRBB, as with IRRBB, internal limits should be established.
These may include limits on sensitivity measured by CS01, loss
limits under stressed credit spread scenarios, and restrictions on
bond holdings by credit rating. Active management of these
limits should be carried out through ALCO to trigger actions as
defined in the governance framework.

In terms of monitoring and incorporating CSRBB into the
ICAAP, this should be performed in parallel and in a manner
consistent with IRRBB, with stress scenarios designed in an
integrated way for both IRRBB and CSRBB being particularly
important.

2.1.3  Liquidity risk

Liquidity risk is one of the most critical financial risks that banks
and other financial institutions face. In essence, commercial
banks transform short-term deposits into long-term loans,
thereby assuming the risk of being unable to obtain sufficient
liquidity—or only at an unfavourable cost—when demanded by
depositors or creditors.

Recent history has demonstrated that inadequate liquidity
management can rapidly precipitate severe banking crises.
During the 2007–2008 financial crisis, a regulatory “liquidity gap”
was exposed. Furthermore, prior to the crisis, existing rules and
guidelines on liquidity risk were not sufficiently stringent, which
allowed what began as a relatively contained issue to escalate
into a widespread banking crisis. It was after this crisis that
regulators and supervisors significantly increased their focus on
this risk, introducing specific quantitative standards and



management guidelines. Both the EBA and the ECB have issued
regulations and guidelines to ensure that banks maintain
adequate liquidity buffers and sound control practices.

However, recent events, including the collapses of Silicon
Valley Bank and Credit Suisse, have highlighted that existing
standards remain incomplete, as liquidity risk is inherently
complex and closely interconnected with other risks, such as
IRRBB, which will be discussed later.

Recent events, including the collapses of Silicon Valley Bank
and Credit Suisse, have highlighted that liquidity risk is
inherently complex to manage. Similar to capital standards,
current liquidity regulations aim to improve the management of
these risks; however, they cannot fully prevent a liquidity crisis.
Moreover, liquidity risk is often closely interconnected with other
risks, such as IRRBB, capital adequacy, and the business model
risk, which will be discussed later. In the Silicon Valley Bank and
Credit Suisse cases, banks failed due to a liquidity event.
However, the underlying causes were typically weaknesses in
governance, which led banks to assume risks that crystallised as
hidden losses or to maintain unsustainable business models that
persisted until investor confidence eroded.

As such, liquidity risk is a fundamental concern for
institutional survival, with →Choudhry (2023) describing effective
liquidity management as “a matter of life and death for the
bank”.

Now, turning to the definition of liquidity risk, it could be
defined, in general terms, as the probability that a financial
institution will be unable to meet its payment obligations at the
appropriate time and without incurring unacceptably high
losses. This risk can be divided into two types:

Funding liquidity risk: This is the possibility of not obtaining
sufficient funds at a reasonable cost when they are needed,



leading to the extreme case of being unable to refinance at
all. In other words, it is the risk that the bank will be unable
to meet cash outflows (e.g., deposit withdrawals, debt
maturities) either by obtaining new debt or by selling assets
without incurring significant losses. A typical example is a
bank run, where a sudden increase in deposit withdrawals
forces the hasty sale of assets at fire-sale prices.
Market liquidity risk: This refers to the difficulty of quickly
selling assets or securities on the secondary market at prices
close to their fair value. It arises when certain assets are
illiquid—such as complex loans or bonds—and the bank
incurs significant price discounts when attempting to
convert them into cash. Although this risk is typically
idiosyncratic or specific to individual banks, during periods
of stress it can become systemic, as the realisable value of
assets across multiple banks may decline simultaneously
Contingent liquidity risk: the risk that unexpected cash
outflows arise from contingent or off-balance-sheet
exposures (draws on committed credit lines,
margin/collateral calls on derivatives, guarantees/LCs, or
early-redemption options) which typically spike under stress,
forcing the bank to secure funding on adverse terms.

Conceptually, it is useful to distinguish between market illiquidity
and institutional illiquidity. →Adam (2007) refers to market
illiquidity risk as the inability to sell an asset quickly without loss
of value, and institutional liquidity risk as the inability of a firm to
obtain the funds necessary for its operations. In practice, the two
aspects are interrelated: in a stressed situation, a bank facing
deposit outflows (a funding problem) may be compelled to sell
assets at a discount (a market liquidity problem) to raise cash.
Conversely, illiquid market conditions further exacerbate the
difficulties in converting assets into available cash.



In short, liquidity risk refers both to a lack of liquidity (not
having enough money or borrowing capacity when needed) and
to a lack of market liquidity (not being able to convert assets into
cash without loss). It is a highly non-linear risk: it generally
remains latent in normal times, but can materialise suddenly and
self-perpetuate under stress, due to panic or loss of confidence
leading to massive withdrawals and fire sales of assets. Rigorous
management of this risk is therefore essential for the financial
stability of institutions and the system as a whole.

As noted above, liquidity risk is not a risk that can be
analysed in isolation and is closely related to other risks such as
IRRBB. It is recognised that effective analysis and management
of this risk require banks to adopt a three-tier activation
mechanism based on the evolution of liquidity risk (see →Figure
2.4):

1. ASSET PROFITABILITY MODEL: Banks must ensure that the
assets on their balance sheets generate returns consistent
with the prevailing interest rates indicated by market curves
(e.g., the Euro-swap curve in Europe). Why is this necessary?
To maintain the financial capacity -specifically sufficient
income-, to respond to customer demands for deposit
returns. Silicon Valley Bank exemplified this risk: its balance
sheet consisted of high-quality, long-term fixed-rate assets
funded by substantial deposits from non-household
customers, which are typically less stable than household
deposits. When the FED abruptly changed monetary policy,
money markets offered more attractive interest rates with
relatively low risk. Confronted with customer demand for
higher returns, the bank was unable to respond,
contributing to deposit outflows. This case illustrates the
strong correlation between liquidity risk and IRRBB.



In conclusion, a good asset profitability model is the best
natural hedge against funding liquidity risk and will always
act as the first line of defence.

2. HIGH-QUALITY LIQUID ASSETS (HQLA): The interest rates
offered on customer deposits are typically set above
prevailing market rates as customers demand liquidity
premiums above the market curve. When the return on
assets is not sufficient to remunerate customers, banks
must have a buffer of HQLA to address potential accelerated
deposit outflows that excess expected progressive outflows.
Basically, Essentially, these HQLA are built through prudent
management of liquidity buffers, which, when converted to
cash, can accommodate accelerated deposit outflows.

3. CONTINGENCY PLANS. If the level of HQLA is not sufficient
to address deposit outflows, banks must have a contingency
plan in place to convert all the most illiquid assets on the
balance sheet, such as customer mortgages, loans to
companies, etc., into cash within a very short period of time.
This can be achieved, for example, through retained
issuances of covered bonds or by mobilizing such collateral
via monetary policy facilities, thereby maximising the
liquidity of the financial instruments held as assets. The
contingency plan, along with its periodic reassessment,
serves as a third line of defence, enabling banks to respond
effectively to extreme liquidity events.



Source: Own elaboration through Copilot.

Figure 2.4:  Approach to Liquidity Risk Management.

Identification of liquidity risk

Early identification of liquidity risk exposures is the first step in
managing them. It involves recognising where an institution may
face a shortage of funds. Some of the key practices and
approaches for identifying liquidity risk are:

Liquidity gap analysis: Banks prepare maturity ladders and
projected cash flows for their assets and liabilities over
different time horizons (e.g., one day, one week, one month,
three months, etc.). This tool shows the time lags between
expected cash inflows and outflows. An excess of outflows
over inflows in a given interval indicates a liquidity gap that
must be covered with liquidity reserves, new sources of
funding or, ultimately, by assuming the stability of non-
maturity deposits by customers. In banks relying on a retail



funding structure, non-maturity deposits are generally
allocated to the shorter-term maturity buckets.
Gap analysis allows for the identification of maturity
concentrations (e.g., many bank bonds maturing on the
same day) and scenarios in which the bank would depend
on external refinancing. Standards (EBA) often require
standardised reporting (e.g., maturity ladders) to monitor
banks’ liquidity positions.
Review of funding sources and concentration: Identifying
liquidity risk involves mapping who the banks’ fund
providers are (depositor base, wholesale debt investors,
counterparty banks, central banks) and assessing how
stable those sources are. A bank that is heavily dependent
on very short-term wholesale funding, or on a few large
depositors, is more exposed to a sudden withdrawal than
one with a broad base of stable retail deposits. In its
supervisory exercises and guidelines, the EBA emphasises
the importance of analysing liability concentration and
excessive dependence from a few counterparties: for
example, measuring the percentage of funds that come
from the 10 largest depositors or the repo market, etc., to
detect excessive dependence. Developing deposit matrices
based on balance ranges on the one hand and interest rates
on the other provides relevant information about the risk of
deposit runs. Factors such as the proportion of insured
deposits (covered by deposit insurance) versus uninsured
deposits are also examined, as the latter are more likely to
be redeemed at any sign of trouble.
Identification of off-balance sheet risks and contingent
liabilities: Many obligations with a potential impact on
liquidity are not fully reflected in the balance sheet until they
materialise. For example, unused credit lines granted to
customers (contingent liabilities) could be called upon in a



stress scenario, forcing the bank to finance these customers.
Similarly, guarantees or letters of credit issued may result in
cash outflows under certain conditions. Identifying liquidity
risks requires taking stock of these off-balance sheet
commitments and estimating how much additional liquidity
might be required under different scenarios (e.g., how many
credit lines might be drawn if the economy deteriorates).
Early warning indicators: Banks develop a set of qualitative
and quantitative indicators that signal potential liquidity
stresses. Some typical examples include:

Unusual rates of deposit withdrawals in a day or week
compared to historical averages.
Significant increases in the cost of short-term funding
(e.g., widening of the spread on wholesale deposits or
bank notes in the market).
Sharp falls in the prices of the bank’s bonds or rises in
its credit default swaps (CDS) spreads. These indicators
reflect the market’s perception of higher credit risk and,
therefore, its effect on liquidity conditions.

These warning signs allow emerging problems to be
identified before they become critical. For example, if a bank
observes net deposit outflows well above normal for several
days, this could indicate a loss of customer confidence and
require preventive action, which is usually, first and
foremost, higher remuneration of customer deposits.
Internal risk management usually sets thresholds for these
indicators, which, when exceeded, trigger crisis committees
or contingency protocols.

Qualitative assessments and internal processes:
Identification is also supported by periodic qualitative
reviews. Asset and liability committees (ALCO) assess overall
exposure to liquidity risk by considering macroeconomic



factors, market perceptions and hypothetical scenarios. In
addition, banks document their liquidity processes in an
Internal Liquidity Adequacy Assessment Process (ILAAP)
report, as required by European standards (ECB/EBA). In the
ILAAP, the institution identifies and describes all relevant
sources of liquidity risk, its risk appetite in this area, the
measurement methodologies used and contingency plans.
Supervisors expect banks to consistently integrate the
identification of liquidity risks with that of other risks
(capital, credit, etc.), reflecting interdependencies, and to
update this identification at least annually or more
frequently if conditions change.

Liquidity risk measurement

Once the identification process has been completed, it is
necessary to rigorously measure and quantify the exposure to
liquidity risk. This involves using quantitative metrics and tools
to estimate how much liquidity the bank needs under normal
and stress scenarios and to assess whether its reserves are
sufficient. Among the main measures and quantification
approaches are different metrics (LCR and NSFR) that emerged
as an evolution of prudential regulation in response to the great
financial crisis of 2008/2009 and to address shortcomings in
liquidity risk management by banks:

Liquidity Covered Ratio (LCR): Introduced by the Basel
Committee and implemented in the EU since 2015, with
phased implementation, the LCR is now the standard metric
for quantifying short-term liquidity resilience, under certain
assumptions. It is defined as the ratio between the stock of
High Quality Liquid Assets (HQLA) and expected net cash
outflows over 30 days under a severe stress scenario. Liquid



assets are classified into categories according to their
liquidity and are computed into the numerator of the LCR
after applying haircuts, e.g., Level 1 assets such as sovereign
bonds have no discount, Levels 2A and 2B have discounts
and volatility limits. A minimum LCR value of 100% means
that the bank has sufficient liquid assets convertible into
cash (government bonds, central bank reserves, etc.) or cash
on hand to withstand 30 days of intensive withdrawals
without the need for additional funding. In calculating the
LCR, cash inflows and outflows are standardised by applying
stress factors defined by regulators. Regulatory standards
establish haircuts on HQLA based on the quality and
liquidity of the assets, while run-off rates are applied to
different balance sheet liabilities according to their stability.
For example, it is typically assumed that retail deposits have
lower run-off rates compared with wholesale deposits, that a
significant percentage of uninsured wholesale deposits will
be withdrawn, that certain credit lines will be partially
utilised, etc. Banks report their LCR regularly and must
disclose it publicly.
Net Stable Funding Ratio (NSFR): Complementing the LCR,
the NSFR is a structural indicator with a longer horizon (one
year). It came into force in the EU in 2021. The NSFR relates
the amount of available stable funding to the required
stable funding that the bank has for its assets and off-
balance sheet exposures over one year. In simplified terms,
it requires that assets and positions with greater illiquidity
or longer maturities (e.g., long-term loans, less liquid
investments) be financed largely with stable liabilities
(capital, long-term debt, stable retail deposits, etc.), avoiding
excessive reliance on very short-term funding. An NSFR
≥100% indicates that the institution has sufficient funding
considered “stable” for at least one year to support its



assets and activities. Measuring the NSFR involves assigning
factors to each component of the balance sheet: liabilities
are weighted according to their expected stability (e.g.,
capital and liabilities ≥1 year count as 100%, stable retail
deposits ~95%, wholesale deposits <6 months ~50% or 0%
depending on category, etc.), and assets according to their
need for stable funding (short-term liquid assets require
little or no stable funding, long-term illiquid loans require
100% stable funding, etc.). High NSFR levels indicate a
balanced funding structure, while low NSFR levels indicate
excessive reliance on volatile funding for long-maturity
assets.
The LCR and NSFR ratios have contributed to more robust
liquidity management practices; however, they are not
without limitations, as they rely on assumptions that may
not capture all possible stress scenarios, some examples of
this may be the concentration of both deposits and clients
and illiquid investments.

Internal liquidity indicators and ratios: Beyond the LCR and
NSFR, banks use various internal ratios to assess liquidity
over multiple horizons. A common indicator is the loan-to-
deposit ratio, which indicates the extent to which the loan
portfolio (illiquid in the first instance, as securitisation
transactions can be carried out) is financed by deposits,
which are traditionally more stable. A loan-to-deposit ratio
well above 100% may indicate that the bank is relying heavily
on additional wholesale funding to finance its loans,
reflecting greater vulnerability. Other ratios include, for
example, liquid assets/total assets or liquid assets/total
deposits, giving an idea of immediate repayment capacity.
Similarly, the liquidity gap analysis mentioned above
translates into liquidity indicators by maturity: for example,



the cumulative mismatch at 7, 30, and 90 days as a
percentage of total assets or total funds, showing the
relative magnitude of liquidity shortfalls in those windows.
Another useful metric is the survival horizon, which
estimates how many days the bank could survive solely on
its net liquidity reserve under different scenarios of outflows
(expressed in days of survival without new funding).
Stress models and scenario simulations: The quantification
of liquidity risk is particularly dependent on the analysis of
adverse scenarios, as it usually manifests itself under stress.
Banks perform liquidity stress tests, simulating extreme but
plausible conditions to assess the impact of these scenarios
on their liquidity position. These scenarios may include, for
example:

Idiosyncratic shock: A negative event specific to the
bank (rumours of insolvency, massive loss of
reputation) that causes a massive outflow of depositors
and the closure of funding markets for that institution.
Systemic market shock: General freeze of wholesale
markets, falls in liquid asset prices (due to increased risk
aversion), moderate outflows of deposits from many
banks at the same time.
Combination of both. In each scenario, conservative
assumptions are applied (e.g., run rate on different
deposits, ability to sell liquid assets at a discount, use of
contingent lines, additional collateral requirements, etc.)
to calculate the cumulative funding gap over the
duration of the stress in different periods.

This exercise quantifies how much liquidity the bank would lack
or have in excess in each case, serving to gauge the necessary
buffers. European standards (ECB/EBA) require banks to
perform these liquidity stress tests as part of the ILAAP and the



supervisory review process (SREP), covering short- and medium-
term horizons and considering systemic and idiosyncratic
scenarios. A key result is the determination of the worst
projected cash deficit, which ideally should be covered by
available liquidity reserves; if not, the institution has a liquidity
gap that needs to be remedied (either by accumulating more
liquid assets or reducing outflows).

 In addition, stress tests are used to design contingency
plans and are often reviewed by supervisors to assess the bank’s
robustness. It should be noted that supervisors also conduct
liquidity stress tests at the sectoral or individual level, sometimes
executed without the involvement of banks, to compare results
and draw conclusions about the robustness of the system and
the interconnections within it.

Additional regulatory liquidity monitoring tools: Basel III and
EU standards have also introduced complementary
monitoring metrics that banks must report to provide a
more granular view of their liquidity risk. These include, for
example:

Distribution of contractual maturities of cash flows or
maturity ladder detailing inflows and outflows on a
weekly basis.
Concentration of funding by significant counterparty,
identifying dependence on a few large funding
providers.
Concentration by type/instrument. For example,
percentage of short-term wholesale funding.
Measurement of unencumbered available assets that
could be used as collateral.
Intraday liquidity metrics. Monitoring of peaks in
intraday payment needs. For example, the Basel
standards require banks to monitor their intraday



liquidity positions on a daily basis (maximum debit
peaks, available intraday collateral, etc.), recognising
that even banks with sufficient liquidity on a daily basis
could fail to make critical payments within the same day.
These additional metrics do not currently carry
standardised minimum limits such as LCR/NSFR, but
they provide crucial information for supervisors and for
internal management.

Measuring market liquidity: Institutions also quantify the
market liquidity risk of their positions. For example:

Assigning “liquidity levels” to each asset:
Level 1: immediately tradable without material loss
Level 2: saleable at some discount
Level 3: illiquid or sellable only at a large discount or
over a long period of time

This can be based on bid-ask spreads, daily trading volumes,
number of market participants, etc. One indicator used is the
price spread. Assets with very wide spreads or that spike under
stress are more illiquid.

Settlement time: how long it would take the entity to
liquidate a position given its size without moving the price
by more than X%. For example, a bank might estimate that
to sell its corporate bond portfolio (worth, say, €100 million)
in 5 days, it would have to accept a discount of Y%. These
estimates can be incorporated into stress tests (applying
stronger haircuts to less liquid assets).

Liquidity risk management and control

Liquidity risk management consists of a set of policies,
procedures and actions that institutions implement to maintain



their liquidity profile within acceptable levels, all within their risk
appetite or tolerance, thereby ensuring their ability to meet their
obligations even in adverse scenarios. The fundamental
components of liquidity management are discussed below:

Corporate governance and organisational framework:
Effective management begins with strong involvement of
the governing bodies in liquidity and liquidity risk
management. The Board of Directors and senior
management must define a clear appetite for liquidity risk,
i.e., how much liquidity stress they are willing to tolerate.
This appetite is translated into specific limits and targets
(e.g., minimum internal LCR level above the regulatory
100%, target size of the liquidity buffer, limits on negative
liquidity gaps, etc.). The asset and liability committee (ALCO)
or, failing that, the asset and liability management unit as
the first line of defence, is usually responsible for day-to-day
monitoring of the liquidity position, reviewing periodic
reports on metrics and raising alerts when limits are
approached. Likewise, the second line of defence, the risk
function, must have an independent role in measuring and
reporting liquidity risk, validating liquidity models and
monitoring policy compliance. The EBA and the ECB
emphasise that institutions must include liquidity risk in
their comprehensive risk frameworks and in their recovery
plans (in case emergency measures need to be activated). In
addition, there should be a Contingency Funding Plan (CFP)
approved at the highest level, detailing the actions to be
taken in response to different levels of severity of
idiosyncratic or systemic liquidity crises (e.g., sale of specific
assets, use of credit lines, activation of central bank
financing, communication to the market, etc.) and those



responsible for executing them. This plan should be tested
periodically to ensure its effectiveness.
Incorporation of liquidity costs into financial management:
Good liquidity risk management is not limited to the
treasury department. When banks grant long-term fixed-
rate loans, where liabilities have a considerably shorter
duration, future problems may arise in scenarios of rising
interest rates. When depositors demand higher returns, and
loans have not been properly hedged against interest rate
risk, financial institutions may fail to generate enough
income to meet these demands. As a result, even under
moderately challenging conditions, they might have to sell
or discount deposits at central banks, and in more severe
scenarios, activate contingency plans. For all the above
reasons, banks must have adequate incentives in place for
the correct setting of interest rates, at least at the time of
origination of the transaction. This is typically achieved
through a Funds Transfer Pricing (FTP) mechanism that
assigns a cost to liquidity for transactions and products
according to their liquidity cost, which is based on the
assessment of structural risks including structural interest
rate risks on the balance sheet, liquidity risk and currency
risk. In this way, business units incorporate the correct
pricing of liquidity risks into their decisions, aligning their
incentives with the bank’s overall liquidity strategy.
Liquidity buffer and liquid asset management: Banks should
maintain a sufficient buffer of high-quality liquid assets
(HQLA) that can be quickly converted into cash. This issue is
regulated by the aforementioned LCR. However, institutions
must make their own estimates based on their experience.
Therefore, financial institutions must work along the
following lines. Assets typically include central bank
reserves, sovereign bonds and other eligible securities that



can be sold or repoed with minimal loss of value even under
stress. The composition and size of this liquidity buffer are
calibrated based on the results of the measurements and
stress tests described above. The quality of the buffer is
crucial: treasury managers must ensure diversification in
this portfolio of liquid assets (avoiding concentration in a
single issuer or asset type) and monitor associated risks
such as market or interest rate risks of these assets
(although they are high quality, their value may fluctuate). A
related concept is counterbalancing capacity, which
encompasses not only HQLA but also the ability other
reliable sources (e.g., committed credit lines with other
institutions or the central bank’s discount facility). Part of
day-to-day management involves monitoring the intraday
and short-term liquidity position, optimising the use of a
temporary surplus of cash and investing it without
compromising its availability in the short-term.
Diversification of funding sources: A basic rule for mitigating
liquidity risk is to seek a diversified funding base in several
areas: by type of investor (retail vs. institutional), by
instrument (deposits, bonds, commercial paper, interbank
loans, etc.), by term (combining short, medium and long
maturities, avoiding excessive reliance on a single date), and
by markets/geographies. Diversification reduces
dependence on any single source which, if it were to

suddenly dry up, would put a bank in difficulty. The EBA6 has
published specific guidelines on the preparation of medium-
term funding plans, urging banks to project their expected
funding needs and sources and to proactively manage risks
such as large refinancing needs or high dependence on
funding that is susceptible to withdrawal (e.g., large
uninsured wholesale deposits, which in LCR carry high
withdrawal coefficients). In practice, banks often set internal



limits on the maximum proportion of funds that can come
from a single source or counterparty. Another dimension is
currency diversification, i.e. ensuring that sufficient liquidity
is available in each relevant currency (or access to currency
swaps) to cover needs in that currency, thus minimising
conversion risks in times of market stress.
Continuous monitoring and internal controls: Effective
control requires close and frequent monitoring of the
liquidity position. Banks maintain daily liquidity dashboards
reporting cash balances, liquid asset positions, daily LCR
(even if regulatory requirements are monthly), daily and
weekly liquidity gaps, etc. The risk function independently
verifies the integrity of these metrics and ensures that
established limits are met. If any metric approaches a risk
threshold (e.g., LCR falls to a certain internal level), an early
warning should be triggered. In addition, internal controls
include periodic audits of liquidity management processes
to ensure that approved policies (e.g., limits, liquid buffer
composition, quarterly stress tests, contingency plan
updates) are being executed correctly and that the
information reported to senior management is reliable.
Intraday liquidity management: An often underestimated
but increasingly important element is the management of
intraday liquidity risk. This is the risk of not being able to
meet payments on time throughout the day (e.g., payments
in real-time settlement systems, margin calls from clearing
houses, etc.). Traditionally, it was assumed that if the net
position was solvent at the end of the day, intraday liquidity
was not a problem, but it can precipitate a crisis of

confidence. European supervisors7 conducted a thematic
review of intraday liquidity practices in 2023-2024,
identifying good practices such as: real-time monitoring of
intraday flows and collateral positions, setting intraday



limits, explicitly incorporating intraday risk into risk appetite
and contingency plans, and ensuring that banks have
sufficient pre-positioned collateral at central banks or
payment systems to meet peaks in intraday liquidity
demand. Incorporating intraday management means that
treasury closely coordinates payment outflows to minimise
gaps during the day and maintains intraday credit lines with
counterparties or the central bank to cover hour-to-hour
imbalances.
Preparation for using last-resort liquidity support: As part of
their management, institutions also consider extreme
scenarios where they exhaust their private sources of
liquidity and must resort to the lender of last resort (central
banks). Banks therefore pre-qualify eligible assets as
collateral for emergency credit from the central bank (e.g.,
in Europe, the ECB has lists of eligible assets that banks can
deliver in exchange for liquidity). Having a reserve of
discountable assets (e.g., securitised loan portfolios or
illiquid but eligible bonds) ready and uncommitted is a
prudent strategy.

Finally, effective control is also achieved through independent
oversight: internal and external auditors periodically assess
whether the institution complies with liquidity policies and
whether the assumptions used (e.g., in stress tests) remain valid.
All of this is also under the control of supervisors, who, through
the Supervisory Review and Evaluation Process (SREP), examine
each bank’s liquidity management and can demand
improvements or even impose restrictions if they find material
deficiencies.

2.1.4  Currency risk



Currency risk arises from the exposure of balance sheet items to
movements in exchange rates. In the financial literature,
→Choudhry (2023) distinguishes between two main categories
of currency risk.

Transaction risk: This is the most immediate and
“contractable” risk. It arises when there is a contractual cash
flow in foreign currency. The risk is that, between the date
the transaction is fixed and the settlement date (payments
or collections), the exchange rate may change unfavourably,
affecting the final amount in the domestic currency.
Transaction risk, also called contractual risk, covers accounts
payable and receivable, loans receivable or payable in
foreign currency, dividends to be repatriated, etc. Its
management is usually a priority, as it directly affects cash
flows. The key feature of this risk is that it is associated with
items already contracted (committed exposure) with future
maturity in foreign currency.
Translation risk: This affects multinational financial
institutions or those with assets and liabilities denominated
in currencies other than the currency in which their financial
statements are presented. It occurs when converting the
accounts of subsidiaries or items in foreign currency into the
parent company’s currency in order to prepare consolidated
financial statements. This risk, also known as accounting
risk, does not involve immediate cash inflows or outflows (it
does not affect daily cash flow), but it can influence
shareholders’ decisions (for example, when evaluating the
value of foreign investments) or have a direct impact on the
capital position of a group.

Identification of currency risk



Identifying currency risk in a financial institution involves
recognising all sources and magnitudes of exposure that the
entity has to movements in exchange rates. Given that virtually
all areas of a bank’s business can generate some form of
currency exposure, the task of identification requires a
comprehensive approach, covering the balance sheet, off-
balance sheet operations and projections of future cash flows in
foreign currency. A basic principle is that the bank must know its
net open position in each relevant currency, understood as the
(algebraic) difference between all assets denominated in that
currency and all liabilities denominated in that same currency. In
addition, off-balance sheet positions involving foreign exchange
risk (e.g., notional amounts of exchange rate derivatives,
currency positions for contingent transactions, etc.) must be
incorporated. The net open position per currency shows whether
the bank is “long” in a currency (i.e., it has more assets than
liabilities in that currency, making a gain if the foreign currency
appreciates, or a loss if it depreciates) or “short” in it (more
liabilities than assets, a situation in which an appreciation of the
foreign currency results in losses for the bank because it
increases the cost of its net liabilities). These positions by
currency constitute the base exposure that the bank faces to
movements in each exchange rate and quantifying them is the
first step in measuring the exchange rate risk.

It is important to note that currency risk is considered a
structural risk, as it can arise from the entire balance sheet,
affecting both assets and liabilities in the banking and trading
books.

Effective identification is usually organised by differentiating
the sources of currency risk that exist in the bank’s operations.
In general terms, the currency risk can be originated in three
main areas (in line with the two conceptual categories discussed
above):



Exposures from commercial transactions and operations:
These arise from day-to-day banking activities involving
foreign currencies. Examples include loans granted to
customers in foreign currency, deposits taken in foreign
currency, international trade financing, international
payments and transfers, etc. A commercial bank may have a
portfolio of loans in dollars or Swiss francs granted to local
residents; at the same time, it could take deposits in those
or other currencies, or issue dollar-denominated bonds on
the international market. Each of these transactions
generates a future inflow or outflow of foreign currency and
therefore an exposure to currency risk. These exposures are
typically identified in the relevant business unit (corporate
banking, treasury, foreign trade, etc.) and their
management is centralised in the bank’s asset and liability

management (ALM) area.8

Structural exposures from investments in foreign entities:
These are linked to the aforementioned conversion or
translation risk. If a bank has subsidiaries or branches in
other countries with different currencies, the bank’s equity
interest in those entities, as well as the portion of profits
reinvested there, constitute a long-term exposure to
currency risks. When preparing consolidated financial
statements, these foreign investments must be converted to
the parent bank’s functional currency at the closing
exchange rate, generating potential accumulated exchange
differences in equity (other comprehensive income). These
structural exposures are identified by quantifying, for each
currency, the value of investments in foreign subsidiaries
(generally equivalent to the net equity in local currency of
each subsidiary). This figure indicates how much of the
bank’s capital is exposed to fluctuations in that currency.
Due to their long-term nature, many banks choose not to



fully hedge these exposures, or do so only partially, as
hedging would involve costs and eliminate the geographical
diversification of foreign investment. Therefore, in terms of
identification, the bank must maintain an up-to-date
inventory of its structural foreign currency positions (capital
invested in subsidiaries, undistributed earnings abroad, etc.)
and quantify the sensitivity of its capital ratio to different
exchange rate scenarios. The internal capital adequacy
assessment reports (ICAAP) required by the supervisors
typically include this analysis, in which the bank
demonstrates how its CET1 ratio varies in response to
exchange rate shocks, identifying the most influential
currencies.

Currency risk measurement

Once foreign currency exposures have been identified, the bank
must quantitatively measure currency risk to understand the
magnitude of potential losses under different market conditions.
Currency risk is measured using various metrics and
approaches, ranging from simple calculations based on nominal
positions to complex statistical models that estimate
distributions of losses and gains, analogous to those employed
in quantifying market risk. Below is a very brief overview of some
of the quantification techniques used in currency risk
management:

Net open position by currency and aggregate exposure: The
starting point for measurement is the net open position in
each currency, defined as value of assets and net of
liabilities (including derivatives) in that currency. This net
position, typically expressed in the original foreign currency
and sometimes also converted to the bank’s functional



currency at the current exchange rate, indicates the amount
of the bank’s exposure to changes in that exchange rate. In
the standard Basel methodology, it is the basis for
calculating capital requirements for currency risk. This
approach has limitations: it does not consider diversification
across currencies. Even so, the calculation of net open
position remains a key metric reported in financial and
regulatory reports; many banks set internal limits on this
metric.
Sensitivities and simple scenario analysis: Another way to
quantify currency risk is to calculate the sensitivity of the
value of the bank’s position to hypothetical changes in
exchange rates (also called delta). This is sometimes
expressed as “how much money would the bank lose or
gain if each currency depreciated by X% against our base
currency?” For example, the ECB sometimes includes
adverse currency shocks in its stress tests and observes the

projected decline in banks’ capital under those scenarios.9

The results of such scenarios provide a measure of
“unexpected” or tail risk, complementing the view of milder
scenarios.
Value at Risk (VaR) and statistical models: For more
sophisticated quantification, especially of the market risk
associated with foreign currency trading operations, large
banks generally use the VaR approach. VaR estimates the
maximum probable loss over a given time horizon, with a
specified confidence level, under normal market conditions.
To calculate exchange rate VaR, the bank uses historical
volatility data for each currency and correlations between
currencies. Typical methods are historical simulation,
variance-covariance methodology, or Monte Carlo
simulations. VaR has the advantage of providing a single
aggregate measure of risk that incorporates diversification.



Currency risk management and control

Currency risk management comprises the set of policies,
procedures, and actions that a bank implements to mitigate and
control potential losses arising from exchange rate fluctuations,
keeping such losses within acceptable levels in line with its risk
appetite.

Financial institutions must promote a strong risk culture,
ensuring that traders, managers and executives understand the
risks associated with foreign currency transactions and act
prudently. Implementing a control environment involves
establishing robust mechanisms and proactive strategies. Below
are some of the best practices for managing and controlling
currency risk in financial institutions:

Hedging policies: One of the most direct responses to
currency risk is to use derivative or cash financial
instruments to hedge identified exposures to currency risks.
This means taking positions that offset potential losses in
the event of adverse exchange rate movements.
Banks must monitor the effectiveness of hedges in
mitigating price risk, while also considering liquidity issues
in contract settlement and counterparty risk associated with
derivatives. To manage this, banks handle collateral with
counterparties through CSA (Credit Support Annex)
agreements.

Foreign exchange risk limits and alerts: A central element of
control is the establishment of quantitative limits on
exposures and losses related to currency risk. These limits
are approved by the risk committee or senior management
and reflect the bank’s risk tolerance. Generally, several types
of complementary limits are implemented:



Net position limits by currency
Aggregate net position limits
Loss or stop-loss limits
Valuation limits per currency
Intraday limits

All these limits function as early warning signals. The risk
management function track exposures in real time and sends
alerts if any position approaches or exceeds the calibrated limits
set according to the risk level. This enables traders to take
corrective action or request approval for exceptions. A sound
risk requires strict adherence to these limits, with any deviations
escalated to higher management and properly justified. Finally,
auditors and supervisors periodically review compliance with
limits, as sustained breaches may indicate weaknesses in
internal controls.

A sound control and risk management environment in
currency risk management requires clear segregation of duties
and organisational oversight, ensuring a separation between
those who take positions and those who supervise them. At the
front line are the currency desks, where traders handle both
customer transactions and proprietary balance sheet
management activities. The second line is the market risk area,
which operates independently from the business and monitors
risk. Additionally, structural and balance sheet exposures are
typically overseen by the Asset and Liability Committee (ALCO),
which aligns these exposures with the overall financial strategy.

Monitoring and reporting tools are important in ensuring
that currency risk management is on the radar of both internal
management and supervisors and facilitates internal and
supervisory decision-making. Key elements include market risk
reports that include positions on a set of risk metrics for each



currency. At the supervisory level, the annual ICAAP must include
an analysis of currency risk under adverse scenarios.

In terms of corrective actions, if risk thresholds are breached
due to a sudden increase in the exposure to currency risk or
unusual losses, the bank should have predefined procedures in
place, including risk mitigating measures such as immediate
additional hedging, exposure reduction, or in extreme cases,
temporary suspension of speculative trading in that currency.
Contingency plans are also key to managing currency risk
actively. These plans define the course of actions if an extremely
rare but possible event occurs (e.g., collapse of an emerging
currency, etc.). Such plans may involve activating crisis
committees and communicating with central banks to secure
access to liquidity in foreign currency if necessary.

2.2  Bank capital

Bank capital represents the equity owned by shareholders, see
→Figure 2.5. It is composed of the share capital, premiums,
various types of reserves and the net profit of the current
financial year. It contrasts with the funds obtained from
depositors or other creditors, which are classified as liabilities.
Unlike deposits or loans, capital is ultra-subordinated, meaning
that in the event of insolvency it is repaid last. As such, it
functions as a safety net against unforeseen losses and
constitutes the last line of defence against bank failures.



Source: Own elaboration.

Figure 2.5:  Bank Capital.

The importance of bank capital is justified for several reasons:

1. Protection of depositors and creditors: in the event of losses,
these are charged against capital (i.e., absorbed by
shareholders) before compromising depositors’ funds.
Losses may stem from credit risk or the materialisation of
other risks inherent in a financial institution’s business
model.

2. Preservation of confidence and financial stability. Well-
capitalised banks inspire greater confidence and are better
able to continue operating under adverse conditions
without requiring external assistance.

3. Mitigation of systemic risk: risk by reducing the likelihood of
chain bank failures. High capital levels reduce the probability



of contagious bank failures. Regulators explicitly aim to
avoid situations in which banks must be rescued with public
funds; sufficient capital buffers diminish the likelihood of
such bailouts.

4. Counteracting moral hazard from deposit insurance: Deposit
insurance—present in most jurisdictions—guarantees
depositors’ funds up to a certain limit, which may weaken
market discipline because insured depositors do not punish
risk-taking behaviours. Capital requirements offset this
moral hazard by ensuring that bank owners bear sufficient
risk, thereby encouraging prudent management and
limiting excessive risk-taking driven by expectations of
public support.

Basel committee and its evolution

International capital standards are developed by the Basel
Committee on Banking Supervision (BCBS), a forum created by
the central banks of major economies. This committee was
established in 1974 in response to high-profile bank failures in
Germany and the US, with the aim of improving the quality of
banking supervision worldwide. Although the BCBS does not
possess supranational authority – its agreements do not have
direct legal force – its members agree on principles and
standards, which are subsequently implemented by national
authorities through their own laws or regulations. Initially, the
BCBS aimed to strengthen global financial stability by
harmonising supervisory practices and closing regulatory gaps
between countries. Over time, its focus shifted toward ensuring
the capital adequacy of international banks and the banking
system in general.

Before Basel I, each country applied its own solvency
standards. The financial globalisation of the 1970s and 1980s



highlighted the need for a common approach, prompting the
BCBS to develop a unified international capital adequacy
framework.

Basel I

The Basel I Accord, announced in 1988, was the first global
standard for bank capital. Its objective was to ensure that
international banks maintained a uniform minimum level of
capital relative to their credit risk.

As it core, Basel I introduced the notion of “risk-weighted
assets” (RWA) and set a minimum capital requirement equal to
8% of RWA. In practice, each bank was required to maintain
capital – divided into two categories, Tier 1 and Tier 2 –
equivalent to 8% of its RWAs. RWAs were calculated by classifying
the bank’s assets into five standard risk categories, with
weightings of 0%, 10%, 20%, 50% and 100%, depending on the
type of counterparty or exposure.

Basel I also defined the composition of regulatory capital
into two tiers. Tier 1, or core capital, included the most robust
capital components – ordinary shares and retained earnings –
representing high-quality items from a loss-absorbing capacity
perspective. Tier 2, or supplementary capital, allowed for lower-
quality instruments, subject to certain limits (e.g., Tier 2 could
not exceed Tier 1). The sum of Tier 1 and Tier 2 constituted the
total regulatory capital to meet the required 8%. This distinction
reflected the concern that elements of “capital” lacked the same
loss-absorbing capacity as core capital so their proportion was
restricted.

Basel I was widely adopted internationally beyond the
original G-10. By the early 1990s, over 100 countries had
incorporated similar minimum capital standards into their
banking regulations. In the European Union, for example, Basel I



was implemented through the 1989 Capital Adequacy

Directive,10 applicable to banks and investment firms,
establishing the 8% requirement on risk-weighted assets. This
convergence successfully strengthened the solvency of global
banks and levelled the competitive playing field, preventing
banks in countries with looser regulations from gaining an unfair
advantage. Studies show that, throughout the 1990s, major
international banks strengthened their capital ratios to meet at
least the 8% requirement.

However, Based I had limitations. One criticism was its
excessive simplification of risk: the standard weightings were too
broad (for example, treating all private companies equally at
100%, without differentiating creditworthiness). Nor did it
explicitly consider risks other than credit risk, such as market risk
(fluctuations in interest rates, currencies, etc., in the trading
portfolio) or operational risk (losses from internal failures or
fraud). Furthermore, advances in risk management during the
1990s rendered Basel I’s approach increasingly inadequate. By
the late 1990s, it became clear that Basel I was not well suited to
the sophisticated risk measurement practices that many banks
adopted or to the growing complexity of financial activities.

Recognising these shortcomings, the BCBS began
developing a more complex and risk-sensitive framework,
leading to the development of a new capital agreement, Basel II.

Basel II (2004): A comprehensive approach and risk
sensitivity

In June 2004, the central bank governors and heads of
supervision of the BCBS countries approved the New Capital
Accord, known as Basel II. This accord replaced the 1988 accord,
with implementation planned for the end of 2006 in many
jurisdictions.



This new agreement introduced a broader and more
dynamic framework for capital adequacy, structured around
three mutually reinforcing pillars:

Pillar 1: Minimum capital requirements – Maintains a
quantitative capital requirement similar to that of Basel I, 8%
on RWAs, but with an expanded definition of risks and more
sophisticated methods for calculating RWAs. Basel II not
only covered credit risk, but also market risk – revising the
treatment introduced in the 1990s – and, for the first time,
operational risk (losses due to errors, systems, internal
crimes, disasters, etc.). For each type of risk, it offered
several calculation methods of increasing complexity:

For credit risk: from a standard method (a refined
version of Basel I, with more nuanced risk weights
based on each exposer’s external credit rating) Basel
accord evolved to introduce methods based on banks’
internal ratings (IRB), where banks, with the approval of
the supervisor, were allowed to use their own internal
models to estimate risk parameters (probability of
default, loss given default, etc.). A basic IRB approach

and an advanced IRB11 approach were introduced,
allowing sophisticated banks to align capital
requirements with their internal risk measurements.
The goal was for regulatory requirements to better
reflect the actual risk of each portfolio.
For operational risk, three alternatives were introduced:
the Basic Indicator Approach, which required capital
equal to a fixed percentage of the bank’s gross income;
the Standardised Approach, which subdivided income
by business lines with different percentages; and the
Advanced Measurement Approaches (AMA), which
allowed banks to use internal models to estimate the



operational loss distribution and calculate its associated
capital requirement. This was a revolutionary step,
formally integrating operational risk management into
the capital framework.
For market risk: Basel II incorporated the improvements
already introduced in 1996 (which allowed banks to use
VaR models for their trading portfolios, subject to
validation) and adjusted some details. In 2006, the
Committee would combine Basel II with the Market Risk
Amendment to form a single consolidated framework.

Overall, Basel II retained the minimum total ratio of 8% capital to
RWAs, but with RWAs calculated in a way that more accurately
reflected each bank’s actual risk profile.

Regarding the numerator of the solvency ratio, it should be
noted that Basel II also formally added a Tier 3 capital (tertiary
capital) to specifically cover market and commodity risk in the
trading portfolio. Tier 3 consisted of subordinated short-term
debt and other lower-quality instruments and was subject to
strict limits (it could only be used after Tier 1 and Tier 2 had been
exhausted for market risk). However, Basel III subsequently
eliminated Tier 3, considering it to have low loss-absorbing
capacity.

Pillar 2 – Supervisory Review – Recognising that a standard
requirement cannot cover all individual situations, Basel II
established a process whereby supervisors assess the
capital adequacy of each bank based on its overall risk
profile and may require additional capital beyond the
minimum (this is known as Pillar 2 requirement). It also
encourages banks to develop internal processes called
ICAAP (Internal Capital Adequacy Assessment Process) to
assess how well or poorly they cover their risks and plan



their capital prospectively. In short, Pillar 2 seeks to make
supervision and capital requirements more tailored to the
specific risk profile of each bank. This strengthens prudential
discipline, ensuring that well-managed banks are not
penalised for the risks of others, while allowing supervisors
to act promptly and impose additional buffers on a case-by-
case basis. In Europe, the Single Supervision Mechanism
(SSM) conducts annual assessments (SREP) for each
significant bank, in which it can impose additional Pillar 2
capital requirements if it considers that a bank’s risks justify
it. Supervisors also set capital expectations (Pillar 2
Guidance) and verify that banks comply not only with the
Pillar 1 and Pillar 2 minimums, but also with
macroprudential buffers – explained in a subsequent section
– at all times.
Pillar 3 – Market Discipline – The third pillar of Basel II
established requirements for the public disclosure of banks’
financial and risk information, with the idea that investors,
analysts and the market in general can assess the
soundness of each institution and thus exert pressure for
prudent management. Transparency regarding capital
structure, risks assumed, exposure by asset type, etc., allows
the market itself to reward or penalise banks (e.g., through
the price of their bonds or shares) according to their level of
risk. This “market discipline” complements official
supervision. Basel II detailed a comprehensive set of data
that banks must disclose periodically, seeking to improve
the comparability and trustworthiness of institutions.

Overall, Basel II aspired to be much more than a simple
numerical capital requirement; its fundamental objective was to
stimulate improvements in the comprehensive risk management
of institutions as a means of ensuring financial stability. By



better aligning requirements with actual risks and incorporating
active supervision and market discipline, banks were expected to
strengthen their internal capital control and planning practices.
In fact, it was conceived as an evolutionary framework, designed
to adapt as new methods and best practices emerged, gradually
integrating them.

Basel II was implemented between 2007 and 2009 in many
jurisdictions, although not without difficulties. The EU, for
example, adopted Basel II through Directives 2006/48/EC and
2006/49/EC (Capital Requirements Directives) which came into
force at the end of 2007. By the end of 2008, most large
European banks were calculating their ratios using the advanced
approaches of Basel II. In the US, however, Basel II
implementation was delayed: it was applied mandatorily to the
largest banks only and was still in the early stages of
implementation in 2008.

The great financial crisis revealed the shortcomings of Basel
II: it permitted extremely high leverage ratios in absolute terms
– banks could hold assets 30 or 40 times their capital on an
unweighted basis, provided they meet the 8% APR – and it did
not account for liquidity risk. Consequently, the international
community (G-20, BCBS) embarked on an even more far-
reaching reform: Basel III.

Basel III (2010–2017): Strengthening the framework
after the global financial crisis

Basel III12 is the set of reforms agreed at international level in
direct response to the global financial crisis of 2007-2009. The G-
20 leaders tasked the Basel Committee with reviewing and
strengthening prudential regulation to address the
shortcomings revealed by the crisis. In November 2010, an
agreement was reached on the overall design of Basel III, with



further details finalised in subsequent years (up to 2017). The
central objectives of Basel III were to increase both the quantity
and quality of bank capital, limit excessive leverage, incorporate
capital buffers to absorb macroeconomic shocks, and address
other risks not previously covered, notably liquidity risk. The
main elements are summarised below:

Higher capital quality: Basel III increased the importance of
Tier 1 capital, and especially Common Equity Tier 1 (CET1)
capital. CET1 (highest quality common capital: ordinary
shares and tangible reserves) became the main focus. It was
established that banks must maintain a minimum of 4.5%
CET1 on their risk-weighted assets (RWA), compared to the
explicit 2% required under Basel II. In addition, total Tier 1
(which includes some additional high-quality hybrid
instruments) rose to a minimum of 6%. The total capital
requirement (Tier 1 + Tier 2) remained at 8% of RWA as in
Basel I/II, but with the condition that a much larger
proportion now had to be in the form of fully loss-absorbing
capital (CET1). It is also important to note that Basel III
introduces an extensive set of capital deductions – to
address double counting of capital and to adopt a more
conservative valuation approach for assets with higher
valuation uncertainty – which further strengthens the
definition of high-quality capital.
Tier 3 (capital for market risk) was eliminated and the
conditions for hybrid or preferred debt to count as Tier 1
were tightened (requiring that it be convertible into shares
or absorb losses upon reaching the point of non-viability,
i.e., incorporating loss absorption clauses). Thus, regulatory
capital became closer to tangible book capital, reducing the
gap between regulatory requirements and the true capacity
to absorb losses.



Capital buffers: A key innovation was the introduction of the
capital conservation and countercyclical buffers. Specifically,
Basel III added:

A Capital Conservation Buffer (CCB), mandatory at 2.5%
of RWA, composed entirely of CET1 capital. This buffer is
added to the 8% minimum, effectively bringing the total
requirement to 10.5% (of which at least 7% must be
CET1: 4.5% minimum + 2.5% buffer). The purpose of the
CCB is to ensure that banks accumulate extra capital in
normal times. In time of stress, if a bank incurs losses
and its capital ratio falls within the buffer range (below
10.5% but above the 8% minimum), automatic
restrictions on profit distribution are triggered. These
restrictions limit or prohibit dividends to shareholders,
share buybacks and bonuses to senior management. As
the capital ratio approaches the regulatory minimum,
these restrictions intensify, forcing banks to recapitalise
by retaining profits until the full buffer is restored. The
mechanism is designed to “conserve capital” during
times of stress: instead of distributing profits, banks
strengthen their equity. This mechanism disciplines
banks to avoid depleting the buffer; if they draw on it to
absorb losses during crisis times, they must replenish it
before resuming normal distributions. Importantly,
operating within the conservation buffer does not
prevent the bank from continuing to operate – it is not a
regulatory breach per se as long as the 8% minimum is
maintained.
A Countercyclical Buffer (CCyB) of up to another 2.5% on
RWA (also to be met with CET1). Unlike the CCB (which is
the same for all banks globally), the CCyB is set by each
national designated authority in accordance with the
financial cycle of its economy. The idea is that in times of



excessive credit growth – when latent systemic risks
accumulate – authorities can activate an additional
buffer, compelling banks to accumulate more capital.
This helps moderate credit expansion and prepares
banks to absorb potential losses when the euphoria
reverses. Then, in a recessionary or crisis phase, this
countercyclical requirement can be reduced to 0%,
freeing up capital for banks to use to absorb losses and
continue lending – thus avoiding a credit crunch. The
CCyB is a macroprudential tool that allows supervisors
to “adjust the volume” of capital according to conditions
of the economy in order to build reserves in good times
and release them in bad times. Basel III provides that
the CCyB decided by a country also applies to foreign
banks for their exposures in that country (principle of
international reciprocity, up to 2.5%). Similarly, falling
below the CCyB requirement entails the same
restrictions on dividend distribution as the capital
conservation buffer.
In addition, Basel III established buffers for systemically
important banks, or Global Systemically Important
Banks (G-SIBs). Each year the FSB publishes a list of G-
SIBs, which must maintain an additional CET1 buffer
above the above, ranging from 1% to 3.5% of APR
depending on the entity’s level of global systemic
importance. Likewise, many jurisdictions implemented
buffers for Domestic Systemically Important Banks (D-
SIBs), typically up to an additional 2%. These buffers
seek to ensure that institutions whose failure would
have major consequences have “extra” capital to
internalise that potential cost. As with other buffers,
falling below the requirement entails dividend
restrictions.



Finally, some jurisdictions have adopted additional
buffers such as the Systemic Risk Buffer (SRB) for
structural risks not covered by the above (e.g., country-
specific vulnerabilities).

With all these buffers, the effective capital required of a large
bank in normal times increases substantially under Basel III.
Including minimums requirements and buffers, a typical bank
must maintain at least 10.5% total capital (8% minimum plus
2.5% conservation buffer), of which 7% must be CET1. For a
systemic bank, total capital requirements may reach 12-13%,
with CET1 around 9-10%, not including any CCyB that may be
activated. This represents a significant increase from Basel II,
where total capital requirements were 8%, with 4% as Tier 1
capital.

Leverage ratio: One lesson from the financial crisis was that
some banks had extreme leverage ratios (very high assets
compared to their capital) despite complying with RWA-
based regulatory ratios. Those RWAs underestimated certain
risks. To add a complementary unweighted measure, Basel
III introduced the Leverage Ratio, which requires Tier 1

capital to represent at least 3% of total exposures13

(unweighted assets plus certain off-balance sheet items).
This metric acts as a safety net to complement risk models
that determine RWA), preventing banks from becoming
overly indebted even when holding assets deemed “safe”.
Liquidity coverage and stable funding: Although this falls
outside the strict concept of “capital”, Basel III included
prudential liquidity metrics to ensure that banks can
withstand short- and medium-term liquidity stresses. It
introduced the Liquidity Covered Ratio (LCR), which requires
banks to hold sufficient high-quality liquid assets to cover



30-day net cash outflows, and the Net Stable Funding Ratio
(NSFR), which ensures that assets with a maturity of more
than one year are financed with stable sources (capital or
stable liabilities) in a minimum proportion.
Other technical improvements: Basel III also refined risk
calculation methods (e.g., increasing requirements for
complex trading book exposures, re-securitisations, etc., and
imposed capital requirements for credit valuation
adjustment (CVA) risk in derivatives, among others. In
addition, it promoted the use of periodic stress tests to
assess whether banks had sufficient capital under severe
adverse scenarios.

Implementation of Basel III

Given the magnitude of the changes, Basel III was implemented
gradually. The new capital minimums and buffers were
introduced between 2013 and 2023, giving banks time to raise
capital in an orderly manner. By 2019, most of the requirements
(CET1 4.5%, Tier 1 6%, CCB 2.5%, LCR, etc.) were already in force
in the major economies. The final risk requirements – often
referred to as “Basel 3.5” or even “Basel 4”– were agreed in
2017. They include revisions to both standardised and internal
credit risk methods, such as limits on excessive reductions in
APR by internal models (the so-called 72.5% output floor), as well
as a new market risk approach (FRTB), with a target
implementation period of 2023-2028.

However, implementation has been delayed somewhat: in
the EU, for example, full implementation will be in 2025-2028,
and in the US, proposals were submitted in 2023 to align with
these final rules from 2025 onwards.

MREL and TLAC: loss instruments in resolution



Following the financial crisis, the concept of bank resolution was
introduced as an alternative to bankruptcies supported by public
bailouts. In this context, two complementary requirements were
defined to ensure sufficient resources for recapitalisation
purposes: MREL (in Europe) and TLAC (for global G-SIB banks).

MREL (Minimum Requirement for own funds and Eligible
Liabilities): this is the minimum threshold of capital and
eligible debt that each bank must maintain in order to
support an orderly resolution. As indicated by the Bank of

Spain,14 this requirement “ensures that institutions have
sufficient own funds and debt instruments to absorb losses
and, if necessary, recapitalise the institution in the event of
resolution, ensuring that shareholders and creditors bear
the losses first”. The Single Resolution Board defines it by
stating that MREL seeks to ensure that the institution has
sufficient eligible instruments at all times to implement its
preferred resolution strategy, thereby improving its
resolvability. In practice, MREL is usually expressed as a
percentage of RWA and exposure (TREA or LRE) and consists
of a loss absorption amount (essentially equivalent to
regulatory capital plus other amounts) and a recapitalisation
amount intended to rebuild own funds post-crisis. The SRB
adjusts the MREL according to factors such as subordination
(degree of subordination required), the legal geography of
the debt and the principle that no creditor should suffer
greater losses in a resolution process than they would have
suffered if the institution had been wound up through
ordinary insolvency proceedings. If a bank fails to meet its
MREL, the resolution authority may impose restrictions (e.g.,
limiting dividends) to prevent transfers to shareholders or
preferred creditors.



TLAC (Total Loss-Absorbing Capacity): this is a global
standard of the Financial Stability Board (FSB, 2015) aimed at
global systemically important banks (G-SIBs). It requires G-
SIBs to maintain a level of capital and liabilities with high
loss-absorbing capacity sufficient to support their
resolution. Its objective is that, in a resolution scenario,
shareholders and creditors of subordinated debt and non-
preferred senior debt cover the losses, avoiding bailouts
with public funds. The original TLAC standard set specific
levels (Term Sheet): for example, 16% of RWA plus 6% of
initial exposure in 2019, reaching 18% and 6.75% in 2022. In
the EU, TLAC was incorporated via Regulation (EU) 2019/876
(CRR2) and applies to G-SIB banks in the Banking Union. The
key differences between MREL and TLAC, according to the
Bank of Spain, are: TLAC only applies to G-SIBs (fewer
entities) and is set in advance (18% RWA + 6.75% LRE); in
addition, TLAC requires liabilities to be contractually or
structurally subordinated. Therefore, in the EU, a G-SIB must
simultaneously comply with the national MREL set by the
resolution authority and the global TLAC required by its
home country.

In both cases, the existence of sufficient eligible instruments
(equity, subordinated debt, non-preferred senior debt, etc.) is
essential. These instruments must meet eligibility criteria
(minimum maturity, subordination and contractual bail-in
clauses). The EBA supervises and periodically updates the
universe of eligible liabilities.

Finally, MREL and TLAC support a hypothetical
implementation of the resolution strategy. They allow an
intervened bank to absorb losses and rebuild capital without
relying on public support, ensuring the continuity of its critical



functions, in line with the principle of avoiding the use of public
funds in bank failures.

2.2.1  Capital-focused regulation

A review of the events that led to the great financial crisis of 2008
(a crisis driven by a phenomenon known as the credit boom) has

led most of the literature to various conclusions,15 which are
summarised below:

1. Failures in risk management:
a. Underestimation of credit risk: Institutions granted

loans to subprime customers, trusting that underlying
properties would suffice to cover the risk.

b. Poorly calibrated internal models: PDs and LGDs were
based on data from boom periods, without considering
adverse scenarios.

c. Excessive reliance on external ratings: Banks and
investors relied blindly on rating agencies, without
conducting their own due diligence.

d. Lack of a comprehensive view of risk: Risk, finance and
business areas operated in silos. Structural balance
sheet risks (IRRBB, liquidity) were not viewed in a
holistic manner.

2. Poor liquidity management
a. Short-term financing for long-term assets: Mortgages

and structured loans were financed with very short-term
interbank market instruments.

b. False sense of liquidity: It was assumed that wholesale
markets would always be liquid. When these markets
froze, institutions lost their source of funding.

c. Lack of structural buffers (LCR, NSFR): There were no
mandatory regulatory metrics for stable liquidity, which



led to immediate tensions when confidence was lost.
3. Inadequate governance and corporate culture

a. Lack of control by the Board and ALCO: ALM was treated
as a technical, not a strategic, function. Balance sheet
committees had no real authority.

b. Short-term profit culture: Decisions were geared
towards quarterly profit growth, not balance sheet
sustainability.

c. Poor internal transparency: Off-balance sheet risks were
not fully known to management or supervisors.

4. Insufficient supervision and regulation
a. Procyclical accounting standards: Under IAS 39, only

incurred losses were recognised, not expected losses

(which delayed provisioning).
b. Low-quality capital: Hybrid instruments were accepted

as Tier 1 capital but did not effectively absorb losses.
c. Lack of international coordination: Prudential

frameworks were inconsistent across countries and
there were no macroprudential standards.

The regulatory response has been through the implementation
of Basel III. The introduction of the new liquidity standards,
through the LCR and NSFR metrics in addition to the ILAAP
exercises, is considered positive because it has compelled the
industry to operate with greater prudence in terms of liquidity.
However, these metrics will need to evolve in the future, as there
is room for improvement given the experiences with the recent
bankruptcies of Silicon Valley Bank and Credit Suisse.

For failures in risk management, regulators have responded
by continually increasing capital requirements, guided by the
seemingly obvious conclusion that financial institutions with
more capital are better prepared for future crisis. This is



unquestionably true, but it is worth asking whether this
approach is fully justified.

Improvements have been required in the quality of
instruments assimilable to capital (a positive development).
However, a series of macroprudential capital buffers has also
been introduced, whose calibration is not justified by a
comprehensive analysis of the root causes of banking problems.
Instead, these buffers were designed primarily as tools to limit
the procyclicality of lending during period of turmoil, by allowing
their release. Yet, as the experience of the COVID crisis showed,
almost no banks made use of these buffers due to concerns
about how doing so might expose them or negatively affect their
share prices. In practice, credit expansion during the pandemic
was sustained mainly through state guarantee schemes that
enabled companies to obtain bank loans.

MREL/TLAC requirements have been created, to build layers
of loss-absorbing instruments similar to capital, with the aim to
avoid reliance on public resources.

In addition to the above, the regulation modulates the risk
weights (RW) of assets according to the economic revitalisation
interests of certain segments/sectors. The results of IRB credit
risk models implementing an output floor are not entirely
credible. In short, the capital framework needs an in-depth
review, where the principle of parsimony should prevail,
accompanied by a comprehensive analysis of the origins of
banking crises. It is time to stop, reflect and simplify, always with
a view to improving the professionalisation of banking
management.

For the analysis of banking crises, there is a need—beyond
the academic sphere—for a more intensive debate within the
industry and among supervisors and regulators. The origins of
crises rooted in credit-boom-driven risk accumulation can often
be better understood from a practical, experience-based



perspective. It should also be remembered that the function of
capital, by definition, is to absorb unexpected losses incurred by
banks; it should not be used as a substitute for improvements in
management or as an instrument for purposes that can be

addressed through better governance and oversight.16

For all these reasons, regulation/supervision should devote
much greater attention to promoting best management
practices within financial institutions. One issue that has not
been sufficiently highlighted is that risks are inherent and must
be continuously assessed. In the banking business, the prices
that reflect these risks are set at the time of origination, and they
cannot be adjusted thereafter except through balance sheet
management exercises using interest rate derivatives. Through
these instruments, institutions modify the profile of certain
balance sheet items to manage their sensitivity to, or benefit
from, movements in interest rates. Yet these adjustments are
typically carried out from an aggregate perspective, which can
lead to a loss of microeconomic focus on where risks are actually
accumulating within banks’ balance sheets.

However, adjusting the balance sheet’s sensitivity to interest
rate risk through derivative instruments—an essential activity
within ALM management—does not, in itself, ensure the
sustainability of the underlying business model. Sustainability
exists only when the assets and liabilities on the balance sheet,
with their current and measurable financial risks, are priced
appropriately for those risks, allowing the institution to operate
soundly over time. Maintaining this perspective is fundamental
to effective management: when risks exceed the thresholds for
which positions were originally priced, and even when stress
tests confirm potential vulnerabilities, institutions must adopt a
proactive strategy. This may involve modifying their business
model or securing alternative sources of funding in order to
withstand the consequences of emerging problems. Ultimately,



the core issue is the imbalance between risk and price, and it is
from this starting point that corrective action must be taken.

This handbook will develop the definition and cross-cutting
integration—at both the macro and micro levels—of two metrics
for the management of financial institutions: PRICING GAP
annual and PRICING GAP total. These metrics aim to support a
more comprehensive approach to bank management and will
assist both supervisors/regulators and bank managers in
designing sustainable and viable banking business models over
time.



3  Distorting aspects of the banking

business

As far as concerns the pricing gap, the banking business is
subject to distorting phenomena that affect how the business of
buying and selling money is originated, how credit risk
impairment is recognised within the accounting sphere, which
amplifies aspects of competition, as well as the idiosyncrasies of
bank pricing.

3.1  Banking competition

Competition in the banking sector is one of the most decisive
factors in the functioning of modern economies. Its influence on
the profitability, stability and risk behaviour of financial
institutions has been the subject of intense academic debate.
The work of Xavier →Vives (2016) represents one of the most
comprehensive contributions to this discussion, integrating
economic theory on competition with prudential regulation and
financial stability. In his analysis, Vives demonstrates that the
relationship between competition and banking risk is not linear,
but rather articulated through a complex balance between
efficiency, incentives and systemic fragility.

In classical literature, the link between competition and
banking risk has been explained by the so-called “charter value
effect”. According to →Keeley (1990), institutions with greater
market power and monopoly rents have more incentives to
maintain prudent behaviour, as they seek to protect their
franchise value. Conversely, financial liberalisation and the
reduction of barriers to entry erode these rents and encourage



the pursuit of profitability through excessive risk-taking.
However, →Boyd and De Nicoló (2005) quantify this relationship,
showing that greater competition can reduce aggregate risk if
lower interest rates on loans decrease the probability of
borrower default.

These authors, however, overlook practical evidence that
lower rates, although easing the financial burden,
simultaneously reduce banks’ ability to absorb the financial risks
they face, which must be duly reflected in pricing. Despite this,
empirical evidence tends to confirm that in highly competitive
environments, banks tend to relax credit standards in order to
preserve market share (→Jiménez & Saurina, 2006). This
phenomenon translates into credit expansion, a decrease in
collateral and a progressive deterioration in asset quality,
increasing the probability of financial crises. If this rivalry
exposed by Jiménez and Saurina leads to lower lending
standards and is not accompanied by pricing that appropriately
reflects these risks, it may create conditions conducive to future
financial crises.

On the other hand, →Vives (2016) points out that
competition, although disciplinary, can induce short-term
behaviour. Commercial pressure intensifies the search for
volume at the expense of risk-adjusted profitability, a
phenomenon that is particularly visible in the expansionary
phases of the economic cycle. This situation creates perverse
incentives within institutions, as executive compensation is often
linked to business growth and not necessarily to margin
sustainability or credit quality.

Another way of analysing competition between financial
institutions is the effect of deposit insurance in financial systems
and moral hazard problems. According to →Matutes and Vives
(2000), when insurance premiums are uniform, depositors no
longer distinguish between safe and risky banks, reducing



market discipline. As a result, weaker institutions tend to
compete aggressively for deposits, raising interest rates to
attract liquidity, thereby driving up financing costs, reducing
margins, and increasing systemic risk. This phenomenon was
experienced intensely during the aftermath of the Spanish
banking crisis of 2008-2012.

Regarding the effect of competition on pricing, →Vives
(2016) argues that competitive pressure acts as a disciplinary
mechanism but can also lead to price cannibalisation: banks
reduce their margins to levels that do not cover the costs of risk
or capital. This erosion of the financial margin compromises
structural profitability and can lead to internal imbalances in the
balance sheet. Along the same lines, →Repullo and Suárez (2013)
show that when banks set prices below their risk-adjusted cost
of capital, they distort the allocation of resources and reduce the
aggregate resilience of the banking system. This could signal the
onset of a banking crisis, as insufficient profitability may limit the
ability to absorb future losses.

The link between competition and banking crises has been
addressed by other authors too. →Beck, Demirgüç-Kunt and
Levine (2006) document that more competitive systems are
more likely to experience crises in the absence of effective
regulation. In Europe, →Egan, Hortaçsu and Matvos (2017) show
that competition for deposits increased the fragility of banks
during the financial crisis, in line with the findings of →Vives
(2016). In the case of Spain, →Jiménez, Ongena, Peydró and
Saurina (2014) observed that, in expansionary phases,
competition reduces credit standards and increases banks’
exposure to risk.

In response to this evidence, regulators have implemented
macroprudential measures, including the countercyclical capital
buffer, to dampen the impact of credit booms; however, the
underlying causes of these issues have received little attention.



Rather than relying solely on additional capital—which may not
address all of a bank’s deficiencies, such as weaknesses in
governance or business models, and does not always have a
clear link to the identified risks—supervisors should more
proactively enforce corrective measures (other than capital)
when pricing does not adequately reflect the financial risks
being assumed.

3.2  IFRS 9 in the treatment of provisions

Financial institutions currently apply IFRS 9, or a national
equivalent under national GAAP standards, to estimate
provisions for credit risk. Unlike the previous IAS 39 standard,
which was based on the incurred loss model, IFRS 9 uses a
forward-looking expected credit loss (ECL) approach. This model
applies to financial assets at amortised cost and at fair value
through other comprehensive income (FVOCI), as well as to loan
commitments and financial guarantees not measured at fair
value through profit or loss. The model is defined as follows:

ECL = PD ∗ LGD ∗ EAD

Where:
PD = Probability of default.
LGD = Loss given default.
EAD = Exposure at default.
For the purposes of this handbook, it is important to note

that according to IFRS 9 standards instruments subject to
impairment are classified into three stages (see →Figure 3.1):

Stage 1: These are instruments that do not present a
significant increase in risk since origination. Their expected
loss should be recognised over the next 12 months.



Stage 2: These are instrument that present a significant
increase in risk since origination. Their expected loss is
calculated using the lifetime ECL.
Stage 3: These are instruments that meet the entity’s
definition of default. Their expected loss is also estimated
using the lifetime ECL.

Source:
→https://www.ifrs.org/content/dam/ifrs/project/fi-
impairment/exposure-draft-2013/webcast/expected-
credit-losses-slides.pdf?utm_source=chatgpt.com.

Figure 3.1:  IFRS 9 – Stages.

The issue with IFRS 9 arises from its interplay with the
competitive pricing scheme. As mentioned in the previous
section, →Vives (2016) argued that banks cannibalise prices to
such an extent that they do not cover the costs of risk. When
considering that provisions in Stage 1 are based on 12-month

https://www.ifrs.org/content/dam/ifrs/project/fi-impairment/exposure-draft-2013/webcast/expected-credit-losses-slides.pdf?utm_source%3Dchatgpt.com


expected credit losses (ECLs)—which are significantly lower than
lifetime ECLs—financial institutions face little accounting
pressure to recognize provisions over the life of the exposure. As
a result, they may not accumulate a sufficient volume of
provisions to cover expected losses arising beyond the initial 12
months, i.e., over the full economic cycle.

When a negative cycle emerges, as during the COVID-19
crisis, supervisors typically issue recommendations to restrict
dividend distributions and to release macroprudential buffers to
absorb losses so that credit can continue to flow to the

economy.17 In the past these recommendations were received
with discontent by institutions, as their implementation could
affect stock market price. Additionally, the use of
macroprudential capital buffers may single out certain
institutions and adversely affect market perception, which may
be remediated by placing greater emphasis on IFRS9 provisions.
However, the application of IFRS 9 required further evolution.
The industry knows how to calculate lifetime PDs, so an
evolution of the approach for Stage 1 transactions towards a
lifetime ECL approach would ensure that the possible losses
arising at any point in the economic cycle are adequately
provisioned. Such an approach would also enhance pricing
discipline and contribute to greater financial stability.

3.3  Distortions of the accounting view in

the analysis of financial institutions

One of the main difficulties in decision-making in a financial
institution is at the moment of origination, when taking funding
and especially when financing its customers.

In loan financing, banks set the prices of transactions at the
time of origination. For performing such lending banks incur in



financial risks for which banks should be properly remunerated.
In other words, banks should be remunerated, via pricing, for
the risks taken.

In a long-term mortgage, how will it be financed in the
coming years? What difficulties might a lender face in the future
when renewing it? If a bank takes out a fixed-rate loan, will rates
evolve as predicted by the markets at the time of origination? All
these issues are not reflected nor factored into the accounting
information, which may be inconclusive when analysing financial
institutions in times of volatility and even without it, greatly
limiting its use for drawing conclusions about the performance
and the long-term sustainability of banks. This makes it
necessary to use other analytical resources.

Example:



Source: Own elaboration based on data from
Bloomberg.

Figure 3.2:

Interest Rate Evolution.

Let us assume a newly created financial institution that
has a set of very recently granted mortgages on its
balance sheet and the “snapshot” it shows on 30
December 2019 is as follows: €1 billion at a fixed rate,
financed with 1-year customer deposits at 0.10% for €200
million and the rest in customer non-maturing deposits
for €800 million. The bank has a balance sheet structure as
shown in →Figure 3.3, constructed under a yield curve
such as that shown in →Figure 3.2.



Source: Own elaboration.

Figure 3.3:

Balance Sheet Example.

The interest rates’ path on 30 December 2019 are shown
in →Figure 3.4



Source: Own elaboration based on data from
Bloomberg.

Figure 3.4:

Yield Curve.

This bank reports a net interest income (NII) of 12.8
million (see →Table 3.1). It grants fixed-rate loans at 1.5%,

compared with the 15-year swap rate at 0.468%,18 which
appears reasonable, since, although we will see this in
more detail later, this transaction would be equivalent to
the 6-month Euribor plus a spread of 1.032%. Its funding
structure, with a strong reliance on non-maturing
deposits, may provide some protection against interest-
rate hikes. If the 6M Euribor spot rate is -0.388% and the
10-year swap is 0.212%, the market-implied 6M Euribor in

10 years’ time would be approximately 0.75%.19 This
forward rate should serve as the benchmark against
which customer deposits would normally be remunerated
under standard market conditions.



Table 3.1:

P&L – Date: 30 December 2019.

PROFIT AND LOSS

STATEMENT

Product Amount F/V Rate Carry

Interest Income Mortgage 1000 F 1.5% 15

 Central
Bank

400 FMD -0.5% -2

 

Interest Expense Deposits 200 F 0.1% -0.2

 NMD 800 0 0

Net Interest Income 12.8

Source: Own elaboration.

Assuming a constant balance sheet and allowing time to
pass until the end of 2023, different scenarios interest-rate
curve scenarios may materialise by that date, as shown in
→Table 3.2.

Case A reflects a situation in which the institution has
focused on extracting value from its deposit customers by
keeping remuneration low, as it did in 2019, while
repricing its treasury position (i.e., deposits placed with
the central bank). Fixed-rate loans at 1.50% now contrast
with a 14-year swap rate at approximately 2.50%, revealing
hidden valuation losses. Such lending is offset by a short-
term financing structure that is vulnerable to future
instability. In this scenario, NII increases from 12.8 to 30.8.
Accounting therefore shows a positive effect, while the
internal dynamics of the balance sheet remain concealed:
the vulnerabilities and actual risks embedded in this
balance sheet structure are not fully perceived.



Table 3.2:

P&L – Date: 29 December 23 – Case A.

PROFIT AND LOSS

STATEMENT

Product Amount F/V Rate Carry

Interest Income Mortgage 1000 F 1.5% 15

 Central
Bank

400 FMD 4% 16

 

Interest Expense Deposits 200 F 0.1% -0.2

 NMD 800 0 0

Net Interest Income 30.8

Source: Own elaboration.

Case B, see →Table 3.3, reflects a situation in which the
entity reprices its cash position, followed by a shift of non-
maturing deposits into term deposits remunerated at the
6-month Euribor rate. Keeping the loan position constant,
the main difference in results compared with case A
becomes evident. In this case, unlike in case A, part of the
liquidity risks embedded in the balance sheet have
materialised through higher deposit remuneration
consistently with the market yield curve.



Table 3.3:

P&L – Date: 29 December 2023 – Case B.

PROFIT AND LOSS

STATEMENT

Product Amount F/V Rate Carry

Interest Income Mortgage 1000 F 1.5% 15

 Central
Bank

400 FMD 4% 16

 

Interest Expense Deposits 500 F 3.86% -19.3

 NMD 500 0 0

Net Interest Income 11.7

Source: Own elaboration.

Finally, Case C, see →Table 3.4, reflects a situation in which
the market is actively competing for customer deposits,
resulting in a larger shift of non-maturing deposits into
terms deposits. As in case B, the materialisation of
liquidity risks is driven by this transfer, but in this case the
effect is more pronounced, reducing the entity’s NII from
12.8 to 4 million.



Table 3.4:

P&L – Date: 29 December 2023 – Case C.

PROFIT AND LOSS

STATEMENT

Product Amount F/V Rate Carry

Interest Income Mortgage 1000 F 1.5% 15

 Central
Bank

400 FMD 4% 16

 

Interest Expense Deposits 700 F 3.86% -27

 NMD 300 0 0

Net Interest Income 4

Source: Own elaboration.

What conclusion can be drawn from these examples?

The analysis of Cases A, B, and C illustrates that
conclusions drawn from a bank’s accounting information
must be treated with caution, especially in volatile market
environments. In Case A, accounting shows strong NII
growth despite hidden vulnerabilities in the balance sheet.
In Cases B and C, the materialisation of liquidity risks
through higher deposit remuneration reveals that
apparent stability can quickly deteriorate. These scenarios
highlight that accounting figures alone may give the
illusion of solvency and financial stability, while the true
risk-return profile of the balance sheet can be significantly
challenged.

External financial analyses of banks tend to focus heavily on
accounting information reported in quarterly results, relying on



key metrics such as ROE, market capitalisation or comparison
with the cost of capital. However, the usefulness of this
accounting indicators is rather limited: they reflect current
profitability relative to the spot yield curve but do not capture
the underlying risks or the hidden value that may emerge during
periods of market turbulence. Therefore, conclusions about a
bank’s valuation based solely on accounting information should
be treated with caution.



4  Asset and liability management
(ALM) in financial institutions

Asset and liability management is a fundamental function within
modern financial institutions, basically comparable to the “nerve
centre” of a bank. As noted above, a bank’s activity can be
defined as the buying and selling of money. In this process, the
production factors or elements to be taken into account when
setting prices – including the financial risks described above –
are crucial, highlighting the vital importance of this function
within financial institutions.

The ALM function is responsible for the strategic
management of a bank’s balance sheet (assets and liabilities)
with the aim of managing key financial risks, ensuring liquidity
and optimising profitability in a sustainable manner. Far from
being a purely tactical or “back-office” activity, the ALM
discipline has become a strategic pillar of financial planning and
comprehensive risk management in today’s banking sector. In
fact, expert authors such as Moorad Choudhry describe ALM as a
high-level discipline that encompasses the entire bank’s
organisation and whose scope transcends day-to-day treasury
management, integrating itself into the formulation of the
business strategy and the definition of the institution’s risk
appetite.

In recent years, various events and trends have underscored
the critical importance of a robust ALM function. The 2008
financial crisis, prolonged periods of ultra-low interest rates
followed by rapid increases, and recent cases of troubled banks
(such as the collapse of Silicon Valley Bank in 2023) show that
poor management of the asset-liability gap can expose banks to



serious financial difficulties and, in extreme cases, compromise
their viability. Conversely, proactive ALM management allows
institutions to cover risks properly, maintain stability in their
revenues and margins, and meet their obligations even under
adverse scenarios.

What is the role of ALM? As it is not a standardised function
within financial institutions, there is no standardised role
definition and, depending on the risk culture of each financial
institution, different definitions or approaches may be used. The
preferred definition is that the ALM function should be a front-
line, first-line-of-defence function. This process enables financial
institutions to manage their balance sheet structure and
mitigate risks arising from mismatches between assets and
liabilities, while ensuring adequate levels of liquidity,
profitability, provisions, and capital. In other words, the ALM
function aims to balance items of balance sheet so that financial
risks remain within the bank’s defined risk appetite. The ALM
function should also oversee the profitability model, reflected in
the P&L statement, where the pricing of operations (e.g., interest
rates on interest-bearing assets and liabilities) reflects the
financial risks embedded in the balance sheet, enabling banks to
maintain a sustainable business model over time. It also
assesses whether the level of provisions and capital are
sufficient to ensure a bank’s viability in all scenarios, including
adverse scenarios. The ALM function should also oversee and
anticipate how assets and liabilities will react to changes in the
financial environment (e.g., interest rates, market conditions,
depositor behaviour, etc.) and make decisions to align the
bank’s financial structure with its business strategy and risk-
taking capacity.

From an operational point of view, ALM combines different
dimensions, with long-term financial planning and the strategic
dimension of management at its core. Key dimensions include



profitability risk (from both capital and accounting perspectives)
and liquidity, among others.

Traditionally, different risks – such as interest rate, liquidity
and credit risk – were managed separately in silos; however, the
ALM approach integrates these elements into a holistic view of
the balance sheet, monitoring all of the entity’s structural risks
in a coordinated manner. The ALM approach operates at the
macro level of the organisation, integrating these elements to
provide a holistic view of the balance sheet, monitoring all of the
institution’s structural risks in a coordinated manner.

The ALM function is applicable across different types of
banks, including commercial banks, investment banks, credit
unions, insurance companies, and even pension funds or any
financial institution where there are temporal or structural gaps
between collections and payments. In the case of banking,
Moorad Choudhry points out that, although the basic principles
of ALM seem to be more oriented towards traditional
commercial banking, it is actually essential to apply them in all
areas, including investment banking and trading treasuries,
since ultimately, they all operate with assets and liabilities. A
well-integrated ALM function typically covers both retail banking
(banking book) and market or treasury activities (trading book),
so that the entire organisation is aligned in terms of balance
sheet and risk management.

Risks managed by the ALM function

Among its various responsibilities, a key function of ALM is risk
management. Predominantly, the literature and practice agree
that the main risks covered by the ALM function are:

Structural interest rate risk (IRRBB and CSRBB): ALM must
measure and limit the sensitivity of the balance sheet to rate



movements using tools such as gap analysis, duration and
convexity, income simulations under different scenarios, and
stress testing. The objective is to ensure that a reasonable
adverse movement in interest rates does not compromise
either the solvency (economic value of equity) or the
profitability of the bank.
Liquidity risk. A crucial function of ALM is to ensure that
there is a sufficient liquidity buffer (compliance with the LCR)
and a balance between the maturities of assets and
liabilities (compliance with the NSFR) that minimises the risk
of running out of available funds. The ALM function devotes
considerable attention to liquidity management, monitoring
expected cash flows on a daily basis, identifying deposit
concentrations, planning for adverse scenarios (mass
withdrawals, market closures, etc.) and establishing
contingency financing plans to withstand stress situations.
Currency risk. The ALM function manages currency risks by
monitoring and coordinating the institution’s foreign
exchange exposures, ensuring that currency mismatches do
not threaten capital, liquidity, or profitability, and that all
positions remain within the bank’s defined risk appetite.
Credit Risk (in the ALM context). Credit risk is generally
managed by specialised areas (e.g., credit risk department).
While ALM does not directly manage individual credit risk
(that is a separate function), it does consider credit risk at
the aggregate level to the extent that it influences the
balance sheet structure and investment policies. In fact,
Moorad Choudhry points out that the ALM function should
focus on strategic aspects such as establishing the credit
risk policies, while the tactical management of credit risk
(loan concession, scoring models, rating, IRB models,
monitoring and workout strategies) should be delegated to
other committees. From an ALM perspective, the main



concern is how expected and unexpected credit losses may
affect capital and liquidity under different scenarios and,
ultimately, how these losses are reflected in banks’
profitability and pricing models. Therefore, ALM should
influence the composition of the asset portfolio (what
proportion of the balance sheet is allocated to loans vs.
liquid investments, diversification by sector, concentration
limits) to ensure that overall credit risk remains within
parameters consistent with the desired financial resilience.

The ALM function also plays a key role in capital management.
Capital management within ALM involves planning future capital
requirements based on asset growth, dividend policies,
regulatory requirements and stress scenarios. Many banks
integrate capital planning (including metrics such as leverage
and regulatory capital ratios) into strategic ALM, as capital
adequacy is the ultimate safeguard against losses arising from
any of the above risks.

The philosophy of ALM is to balance risks and returns in a
comprehensive manner, seeking appropriate trade-offs. A key
point highlighted by Moorad Choudhry is that ALM is not just
about mitigating risks, but about balancing them with margin
objectives. The bank must take on a certain amount of risk to
achieve profitability, but in a conscious and controlled manner.
The true essence of good banking lies in deliberately achieving
this risk-margin balance, which should be the cornerstone of
every ALCO committee.

Mission and objectives of the ALM function

The main mission of the ALM function in a financial institution is
to ensure the long-term sustainability of the institution,
including optimising profitability through proactive



management of structural balance sheet risks. This general
statement can be broken down into several specific objectives:

Manage interest rate risk and liquidity risk within the
defined appetite. The ALM function establishes policies and
quantitative limits in accordance with the risk appetite
approved by the Board of Directors. The ALM function
monitors these risks and takes action (hedging, changes in
the term structure, etc.) to keep effective exposure under
control. The aim is to ensure that neither market
fluctuations nor liquidity stress scenarios jeopardise the
viability of the institution.
Preserving financial margin and medium-term
profitability. Good ALM does not simply seek to minimise
risk by eliminating all exposure, but rather to protect and
stabilise the net interest margin (NIM) within acceptable
levels. This involves, for example, mitigating excessive
volatility in financial income caused by sudden changes in
interest rates. ALM management seeks to ensure that the
bank can maintain NIM in different scenarios, or at least that
any reduction is gradual and manageable. This objective is
aligned with maximising long-term shareholder value: if the
financial margin is stable and sufficient, the bank will be
solvent and profitable and may even distribute dividends to
its shareholders.
Optimising the balance sheet structure and allocation of
capital and provisions. ALM plays a role in vital strategic
balance sheet planning, as it decides to what extent asset
growth will be financed with certain liabilities, what is the
optimal mix between retail deposits versus wholesale debt,
or between liquid investments versus long-term loans, etc.,
to achieve the best risk-return combination. It also helps
determine the bank’s capital and provision strategy. An



explicit objective is to maximise the bank’s economic value
in the long term, which is achieved when the balance sheet
is structured efficiently (taking advantage of profitability
opportunities, but without taking on disproportionate risks).
In a sense, ALM seeks to ensure that each part of the
balance sheet yields an adequate return for the risks taken.
Such balance between risk and revenues can be measures
with risk-adjusted performance measurement such as ROAC,
EVA, etc.
Ensuring regulatory compliance and a reputation for
soundness. Another fundamental mission of ALM is to keep
the bank in compliance with regulatory requirements
related to the balance sheet. This includes not only the
aforementioned LCR, NSFR for liquidity and IRRBB (Interest
Rate Risk in Banking Book) for interest rates, but also
concentration limits, supervisory guidelines on ALM
corporate governance, etc. A robust ALM will give
confidence to supervisors and stakeholders in general. In
contrast, the absence of adequate controls can lead to red
flags from supervisors. Protecting the institution’s
reputation is part of ALM’s mission, as a bank that manages
its structural risks well is less prone to unpleasant surprises
that erode public confidence. In an environment where
information travels fast (social media, real-time news), any
sign of liquidity problems or large unexpected losses can
trigger a bank run. Therefore, by fulfilling its mission, ALM is
also preserving confidence in the institution.

Implementation of strategic ALM in a

financial institution20



Implementing the ALM function in a bank is not simply a matter
of creating a department, but rather establishing a function
along with processes, policies, tools and governance that enable
the above objectives to be put into practice.

When it comes to implementing strategic ALM, i.e., an ALM
approach that is closely linked to business planning and high-
level decision-making, it is more than just an isolated technical
exercise. The ALM function must necessarily be strongly
embraced by senior management for proper implementation.
Strategic ALM, as →Choudhry (2018) explains, seeks to optimise
three dimensions:

1. Regulatory compliance: capital, liquidity and leverage, and
solvency according to Basel III.

2. Profitability: net interest margin (NIM) stability and risk-
adjusted return maximisation.

3. Business sustainability: maintaining customer confidence
and satisfaction (banking franchise).

The key components and steps for effective implementation of
the ALM function are described below:

1. Definition of the Governance Framework: The first step is
to define who will be responsible for the ALM function, with
the CFO being the most suitable person for this role, and
how it will be integrated into the corporate governance
structure. Typically, entities create an Asset and Liability
Committee (ALCO), which provides the governance
architecture for ALM management, ensuring that there is a
collegiate, high-level body with a strategic vision dedicated
to “steering” the bank’s balance sheet, although it should
be emphasised that ultimate responsibility for financial risk
must lie with the Board of Directors and operational



management with the ALCO, acting as the central executive
committee for the balance sheet. The members should be at
the highest level within the organisation in terms of their
responsibilities, and the committee is usually made up of
senior management, C-suite executives, commercial banking
managers, etc. The ALCO should ideally report directly to the
Board of Directors or be a subcommittee of the latter, to
ensure that the highest governing body is involved and has
direct visibility of balance sheet risks and business model
sustainability. Therefore, it is recommended that the ALCO
have explicit delegated powers from the Board of Directors
to manage the balance sheet with a long-term perspective,
and that at least one member of the Board be present or
informed in detail of the ALCO’s decisions, with meaningful
two-way communication. This elevation of ALCO’s profile in
the hierarchy seeks to recognise that ALM discipline is as
critical as, for example, the internal audit function (which
typically reports to the Board’s Audit Committee). In short,
governance must ensure that ALM has a “voice and vote” at
the highest level and that strategic balance sheet
management decisions are not lost in intermediate layers of
management.
ALCO should promote a culture of debate between business
lines, risks and finance. In addition, it should have a clear
mandate, formalised in statutes or policies approved by the
Board of Directors. This mandate includes its objectives,
responsibilities and the frequency of its meetings and
reporting. In accordance with best practices, ALCO members
should receive, prior to each meeting, an information
package covering various aspects such as financial planning
(balance sheet and profitability), capital and provision
planning, details of the Fund Transfer Pricing (FTP) model,
etc. Specific policies under the remit of ALCO include the



Liquidity Management Policy (and the Contingency Fund
Plan), the Interest Rate Risk Management Policy (including
the methodology for measuring income sensitivity and
economic value), the FTP Policy, etc. The ALCO must review
and approve these policies at least once a year, ensuring
that they translate the Board of Directors’ objectives and
tolerances into clear operating standards.

2. Development of the ALM Strategy and Risk Appetite: In
parallel with the formation of the governance structure, the
institution must articulate its ALM strategy and define its
structural risk appetite. The ALM strategy consists of
establishing how the balance sheet will be managed to
support the overall business strategy. For example, if the
bank’s strategy is to grow strongly in fixed-rate mortgage
loans, the ALM strategy should consider how to finance this
(perhaps by incentivising longer-term deposits or using
swaps to convert fixed rates to variable rates). Part of this
strategy is to explicitly formulate the ALM Risk Appetite, i.e.,
how much variable- or fixed-rate interest-bearing assets and
liabilities, as well as liquidity risk, the bank is willing to take
while ensuring its meets its profitability targets.
The ALM strategy also includes principles on balance sheet
composition (loan-to-deposit targets, mix of funding
sources, mix of liquid assets, etc.). It also determines the
overall stance on interest rate exposure (neutral, directional,
but without speculation).
At this strategic stage, the “rules of the game” for ALM are
established, aligning it with the bank’s overall vision. In
other words, effective strategic ALM connects daily business
decisions with the implications for balance sheet risk.

3. Implementation of Tools, Systems and Risk Models: With
governance and strategy already defined, the next step is to
equip the ALM function with the necessary analytical and



technological tools. Comprehensive balance sheet
management requires handling large volumes of data (all
asset and liability positions, with their characteristics in
terms of maturity, interest rate type, early repayment
options, etc.) and projecting complex scenarios. Many banks
implement specialised ALM or Balance Sheet Management
systems, which allow them to perform interest rate
simulations, liquidity calculations under different
assumptions, market value assessments of instruments, etc.
It is important that the systems are capable of processing
portfolios at a very granular level (ideally contract by
contract), as excessive aggregation can obscure risks.
Among the methodological tools, Fund Transfer Pricing
(FTP) stands out. As part of its implementation, the FTP
scheme must be defined. FTP assigns an internal price to
funds transferred between treasury (ALM centre) and
business units or areas. For example, if the treasury receives
deposits from retail depositors, it “pays” an internal rate to
the retail business unit; if it grants funds for loans, it
“charges” a rate to that unit. A good FTP reflects the
marginal cost of liquidity and capital at each horizon, so that
business areas can make the right decisions. For example,
an area that originates a long-term fixed-rate loan
understands that it must immobilise liquidity and assume
interest-rate risk, accordingly, its profitability must be
sufficient to cover the associated costs. A well-designed FTP
helps to incorporate the cost of liquidity into the pricing of
entity’s lending.
The implementation of all these tools usually requires a
competent ALM team with staff specialised in quantitative
finance, market knowledge, and analytical skills to interpret
the results. In large entities, there may be subdivisions (e.g.,
one team focused on IRRBB, another on liquidity, another on



FTP and capital). In smaller banks, a compact
planning/treasury/balance sheet risk team can take on
multiple roles. In any case, training and culture are
important: ALCO members and related areas must be
trained to understand ALM concepts so that committee
discussions are fruitful.

4. Integration into Decision-Making and Daily Operations:
Once the ALM framework, governance, policies, and tools
are in place, the crucial step is to effectively integrate the
ALM function into the bank’s daily operations and decisions,
thus achieving truly strategic ALM. This means that before
launching a new product or changing a major business or
investment strategy, these decisions are discussed within
the ALCO. Ideally, the head of ALM should be included in
committee discussions on new product proposals, business
planning, and other strategic topics.

5. Monitoring, feedback and continuous improvement: The
work of ALCO should include periodic monitoring to verify
whether the strategies are delivering the desired results or
whether adjustments are required. The ALCO should receive
periodic reporting to be able to give answers to questions
such as: Are rate and liquidity sensitivity limits being met?
What is the current position vs. appetite? What have the
latest stress tests revealed? Has anything changed in the
environment (new regulations, competition for deposits,
etc.) that requires modifying the ALM strategy? A strategic
ALM learns from these events and updates its assumptions
and policies.
The most advanced banks, and not always the largest, see
ALM not only as centre of risk control, but as a driver of
strategic decision-making and performance optimisation.
For example, a modern approach is to use ALM to transform
risk management from a defensive task to a proactive



growth strategy. This implies that ALCO discussions cover
not only how to protect the bank against risks, but also how
to optimise the balance sheet to create value – for example,
by adjusting the mix of deposits and loans to enhance
margins without exceeding limits, or by using hedges
creatively to enable new products while keeping risks under
control.



5  Pricing/funds transfer pricing (FTPs)

Note: Extracted from the author’s doctoral thesis.
→https://repositorio.uam.es/handle/10486/686795

So far, the main activities of a commercial bank have been defined in previous chapters. Its
primary mission is to buy and sell money, while also providing a range of services for which it
charges fees or commissions. In the process of buying and selling money, prices are set for
different transactions, which vary according to their characteristics such as transaction duration,
whether the rate is fixed or variable, the currency involved, and the type of borrower. These
characteristics give rise to a variety of risks, the identification of which has been highlighted in
earlier chapters. Measuring and quantifying these risks is the foundation for setting transaction
prices. Capital, as a buffer against unexpected losses, is another factor to bear in mind. Pricing in
banking should therefore account not only for expected losses arising from identified risks, but
also but also for potential unexpected losses, which must be absorbed by the bank’s own funds.

The role of ALM within financial institutions is essential for the identification, measurement
and management of financial risks. It is the function within a bank that provides a holistic,
aggregated view of all financial risks, which form the basis for setting prices for the purchase and
sale of money. Consequently, ALM becomes the nerve centre for decision-making, guiding both
tactical and strategic decisions.

In this sense, Fund Transfer Pricing (FTPs) is a fundamental component of the ALM function,
serving as the cornerstone for pricing within financial institutions. The construction methodology
– covering both liabilities and assets, as well as balance sheet stock and new production – must be
carefully supervised and agreed upon at the institutional level to ensure proper integration into
the management of the different business units.

A review of the literature reveals that there is no single, structured or universally accepted
definition of FTP. For example, without attempting to be exhaustive in citing all authors, the
following contributions from notable authors illustrate the range of perspectives:

→Choudhry (2018) defines FTP as “the internal rate at which the funding desk lends or borrows

from business lines”.
→Schäfer et al. (2017) define FTP as “a term used to describe the sum of policies and

methodologies that a bank applies in its internal governance system to charge/credit for the

use/obtaining of funding and liquidity”.
Dermine (2009) does not provide a definitive definition and bases his arguments regarding its
calculation by saying that “FTP is used to evaluate the profitability of deposits and loans”.
Bessis (2015) states that “FTP serves to transfer funds from units with excess liquidity to units with

liquidity needs through a pool of funds located in the Treasury”. He also argues that “FTP is a

system of income allocation, breaking down the overall profits from the financial institution’s

portfolio into profits allocated to each line of business”.
→Wilson (2015) states that “FTP is the target transfer price of financial risk from an individual

product to the ALM portfolio. Each transfer price is associated with a financial representation or

replica portfolio, i.e., a portfolio of cash and derivative instruments that replicates the financial

risks of the underlying product. The replication portfolio is precisely what the ALM function sees”.

https://repositorio.uam.es/handle/10486/686795


Given the objective of separating origination decisions for both investment and financing
operations, →Wilson (2015) suggests that an FTP system should adhere to the following
principles:

1. FTP should be calculated using actual market prices.
2. FTP should reflect, as closely as possible, the specific characteristics of the product’s financial

cash flow.
3. FTP should capture the marginal cost of hedging financial risks for a financial institution with

the highest rating in wholesale, liquid markets, and in the same currency as the underlying
product.

4. FTP should, in principle, allow the institution to “purchase” the replication portfolio or hedge
the cash flows that neutralise the financial risk of the product.

5. Since FTP is primarily used to calculate the contribution to margin in product origination and
influences management decisions, it should be established in a clear and transparent
manner.

Again, according to →Wilson (2015), FTP is designed to ensure that the true costs and benefits of
financial institutions’ liquidity are allocated across all products, and it does not necessarily need to
be equivalent to the institution’s actual funding cost.

The ALM function, see →Figure 5.1, typically managed through a central unit – often referred
to as the ALM desk, Treasury or similar – generally acts as a clearing house for structural balance
sheet risks, including interest rate, liquidity, and currency risks. The various business units lend
and borrow funds, incorporating these structural risks into the balance sheet, which are then
managed centrally. This central management isolates the business units – and their profitability
measures – from market movements beyond their control. This centralisation of risk is
implemented through FTPs. When calculating their contribution to the institution’s margin,
business units compare the origination price of a transaction with the corresponding FTPs. For
asset transactions, the FTP reflects the price or valuation of the risks a similar transaction would
carry, incorporating the same risks as the originated transaction. If the result is positive, the
transaction adds value. For liability transactions, the price paid at the origination of the
transaction is subtracted from the FTP (→Wilson, 2015).



Source: Own elaboration.

Figure 5.1:  Diagram Showing How FTPs Work as a Mechanism for Obtaining Profitability From
Business Units.

With the correct application of the FTP methodology, financial institutions ensure that business
units do not face perverse incentives that could lead to excessive risk-taking or a misallocation of
resources, potentially jeopardising the sustainability of the business. FTPs also help ensure that
business units act appropriately, avoiding the creation of internal imbalances, as business units
are incentivised to contract only products that generate a positive margin for their unit.

Applying the rates resulting from the FTP calculation to customer rates allows for a
commercial margin that remains stable over time, with performance unaffected by market
fluctuations. This consistency in margin is a key feature of an FTP system. The ALM function,
through the treasury, assumes financial risks and makes management decisions based on the
internally approved risk-return profile, particularly in the context of dynamic risk management.
However, in practice, institutions may not fully implement this segregation of information, nor
manage dynamically the risks embedded in the balance sheet. The results of the treasury’s
decisions regarding the synthetic positions created through the FTP system are referred to as the
treasury margin or ALM unit margin (→Wilson, 2015).

5.1  FTP models

In the specialised literature, three main types of FTP models are identified: the single pool model,
the multiple-pool model, and the matched-maturity model.

5.1.1  Single pool model

This establishes a single rate as FTPs for all assets and liabilities subject to the FTP system, without
considering the explicit or implicit financial risk characteristics of the transactions.

The rate can be set internally or by taking a market rate.



→Table 5.1 shows the advantages and disadvantages of this single pool model (→Pushkina
(2013)).

Table 5.1: Advantages and Disadvantages. Single Pool Model of FTPs.

Advantages Disadvantages

It is the simplest method to implement in terms of cost There is no separation of interest rate risk from credit risk

Does not require significant investment in data systems There is a single transfer price, which minimises management
incentives

Requires little IT knowledge compared to other FTP
systems

There is no differentiation in the transfer of results in line with the
temporary structure of the portfolio

Allows for the allocation of an average cost to
transactions

Does not take historical interest rates into account.

It is suitable for small banks, especially those that
operate with only one business unit

Behavioural measures are not valid as prices are not assigned to
each transaction

Source: →Pushkina ( 2013)

Given the complexity of today’s environment and the importance of the subject in management
decision-making, this method can be considered outdated and of limited practical use.
Nevertheless, it represents a first step towards obtaining initial figures from an analytical
perspective, provided that the conclusions drawn from the extracted information are interpreted
with caution.

5.1.2  Multiple pool model

In this model, assets and liabilities are classified into different pools, with separation criteria that
can include tenors, interest rate type (fixed or variable), credit quality, product type, etc. These
characteristics determine the choice of transfer rate for each pool.

Consequently, each financial institution must establish a set of rates, which can be determined
internally or obtained from market data. As →Pushkina (2013) notes, a lack of objectivity in the
deriving internal rates can lead to significant errors, so greater emphasis should be placed on
market-based rates.

However, if market rates are used without adjusting for the age or maturity of transactions,
business units may engage in arbitrage by exploiting interest rate fluctuations to improve the
profitability of their units. Nonetheless, market rates can be appropriate for pricing new
transaction inflows.

→Table 5.2 shows the advantages and disadvantages of this model (→Pushkina (2013)).



Table 5.2: Advantages and Disadvantages. Multiple FTP Pool Model.

Advantages Disadvantages

Does not require complex computer systems. It is subject to changes in interest rates, as the
profitability of the products depends on them.

Does not require detailed transaction information. Does not take into account the effect of historical
interest rates.

Can be implemented using internal software developments. It is suitable for short-term fixed-rate transactions and
long-term transactions.

It allows accurate profitability calculations for pools of variable-rate
products.

There is no separation of interest rate risk from credit
risk.

It incorporates the term structure of assets and liabilities while
allowing for adjustments.

There is considerable variation in the accuracy of
management results.

Valuable for commercial banks with many branches that use
interbank transactions.

There is more disparity between management interest
and accounting interest.

Facilitates objective performance evaluation and assists in
management decision-making regarding product structure.

Requires more IT resources than the single pool

model.

Source: →Pushkina (2013)

5.1.3  Matched-maturity model

The main feature of this model is that transfer rates are set on a transaction-by-transaction basis,
allowing the characteristics of each contract’s cash flow – including interest rate risk (including
optionality), liquidity and credit – to be incorporated into the FTP. This ensures that the margin
achieved on each transaction remains constant throughout its life. Market movements do not
affect this margin, as the associated risks are managed centrally by the ALM function through the
treasury.

→Table 5.3 shows the main advantages and disadvantages of this model (→Pushkina (2013)).

Table 5.3: Advantages and Disadvantages. Matched-Maturity Model of FTPs.

Advantages Disadvantages

Separates credit risk and interest rate risk. It is the most expensive method to implement.

All business transactions are based on a fixed interest margin. Requires the acquisition of expensive IT tools.

Facilitates impartial commercial decisions by enabling accurate
assessment and motivation.

It is not suitable for small banks that do not have the
resources or knowledge to use it.

It allows for the centralisation of interest risk and its subsequent
transfer to the responsible business unit.

Source: →Pushkina (2013)

One of the main issues with this model is the potential misuse of information from the analytical
FTP in other internal analyses within financial institutions. For example, consider a customer who
was granted a mortgage loan in 2021 at a fixed rate of 2% (→Figure 5.2). Based on the FTP margin,
without performing precise calculations and noting that the rate is well above the 15-year swap
curve, which serves as a reference basis for calculating the cost of liquidity (excluding any
premiums) this transaction would appear to contribute positively to the margin. However, the
same customer in 2023, as shown in →Figure 5.2, made a deposit at 3.5%, assuming the same
amount as the outstanding loan balance. Given that this rate is below the 6-month Euribor, it
could also be concluded (i.e., without making more precise calculations) that this transaction
contributes positively to the margin of the business unit to which this customer belongs.



Source: Own elaboration based on data from Bloomberg.

Figure 5.2:  Example of Distortion in the Matched-Maturity Model.

When analysing the customer from the perspective of value creation in a bank’s commercial
information systems, this customer would appear to generate positive margins under the FTP
model, that is, from the ALM perspective, both for the mortgage loan and for the deposit.
However, if the financial institution decides not to cover these positions and based on the actual
rates, this customer is effectively engaging in a carry trade, holding a loan at 2% and a deposit at
3.5%. Whether the ALM function has hedged this position is a matter of balance sheet
management and it makes sense that this client has a positive margin with the coverage of the
positions. From a commercial point of view, this customer should be assessed without the margin
models of FTP systems in order to correctly identify the value contribution and better orient
commercial strategies at the customer level.

5.2  Purpose of using FTPs

→Choudhry (2018) identifies three potential uses of FTPs: as a tool for product pricing, as a tool
for profit management, and as a risk management tool.

5.2.1  FTP as a tool for product pricing

This approach involves establishing an internal barrier rate – minimum for loans and maximum
for deposits – used as the reference for negotiating transactions with customers. Using FTP in this
way for product pricing ensures that a customer transaction is only executed if it generates a
positive commercial margin for the bank over the life of the transaction. The margin obtained at
origination remains constant throughout the transaction’s life and is not affected by the risk of



mismatch, which is managed centrally by the ALM function within the treasury area (→Choudhry,
2018).

In general terms, profitability thresholds are set by the various business units within a
financial institution. However, the production factors associated with any asset or liability product
are best understood by the ALM function. The ALM function should therefore be responsible for
ensuring that profitability thresholds derived from the construction of FTPs are correctly
established for pricing purposes (→Choudhry, 2018).

5.2.2  FTP as a tool for profit management

When comparing the profitability of operations using an FTP curve – established as an internal
system of profitability thresholds – financial institutions can break down profitability into three
components (→Choudhry, 2018):

a. Commercial margin on asset operations.
b. Commercial margin on liability operations.
c. Treasury margin due to maturity transformation.

Both commercial margins remain constant throughout the life of the transaction, even if the FTP
curve changes – assuming a market-oriented FTP system where the treasury can operate freely in
capital markets and the FTP curve reflects current market conditions. Any variations in the FTP
curve are absorbed by the treasury, which is responsible for managing balance sheet mismatches
of the financial institutions (→Choudhry, 2018).

The treasury margin generated from the transformation of maturities is managed centrally.
Specifically, it is the difference between the rate received from investment operations minus the
rate paid for financing operations. Whether or not it is covered depends on the entity’s risk
appetite.

Under this market-oriented FTP scheme, management of assets and liabilities by each
business unit is mutually exclusive in terms of price, volume, and maturities (→Choudhry, 2018).

5.2.3  FTP as a risk management tool

Transfer prices are constructed under the principle of “matched maturity”, whereby the rates
embedded in a portfolio of instruments that would represent a micro-hedge of the mismatch
(including interest rates and liquidity premium, depending on whether these are considered) are
assigned as FTP rates for customer transactions. This applies to both asset and liability
transactions. The decision to hedge, however, rests with the treasury department, which is not
obliged to execute it. Treasury retains discretion to take positions on market movements that may
benefit the entity (→Choudhry, 2018).

This approach can be extended to more complex product features, such as prepayments on
asset products (valued as an embedded options), credit accounts, non-maturing products, etc.
(→Choudhry, 2018).

Centralising all these risks in the treasury area facilitates the identification, measurement,
monitoring and control of risks through the implementation of an FTP system.

From a risk management perspective, certain options are difficult to manage, either due to
the absence of a liquid market in which they are quoted or the difficulty of calculating them
internally within institutions. Including these characteristics in FTP calculations may not be
practical if the treasury function lacks the mandate or the necessary resources to manage these
risks effectively. In some cases, it may also be impractical to centralise these “more exotic” risks



from the business units to the treasury due to the inherent difficulty of managing them
(→Choudhry, 2018).

5.3  Construction of FTPs as pricing in investment operations

As a reminder of earlier chapters, when analysing the financial intermediation model of banks,
their activity can be summarised as follows: a financial institution borrows money and then lends
it to its customers at longer maturities, thereby performing maturity transforming. This process
exposes the institution to interest rate risk, which depends on the rate at which funds were
borrowed and the rate at which they are lent, as well as liquidity risk arising from the need to roll
over borrowings.

Additionally, a credit risk arises depending on the characteristics of the borrowers. This risk
must be assessed and estimated and as noted in previous chapters, can be parametrised through
the concept of ECL.

Own funds or capital must also be considered – not only as a regulatory requirement but for
their fundamental economic function: to cover unexpected losses under worst-case scenarios. As
such, capital represents a cost, since it belongs to shareholders and must therefore be
remunerated.

Finally, carrying out banking activities involves a series of transformation costs, including
administrative expenses such as staff costs, which must necessarily be reflected in the pricing of
the operations offered to customers.

From the above, it follows that the costs to be considered in credit investment operations
carried out in commercial banking, which should be reflected in FTP, are:

Cost of funding.
Operating costs.
Credit risk or expected loss.
Capital or unexpected loss.

As shown in →Figure 5.3, these costs are reflected either in the P&L statement or in the balance
sheet (via equity or regulatory capital) of the institution.

Source: Own elaboration.

Figure 5.3:  Balance Sheet and P&L Movements for FTP Construction as Price Setting.



5.3.1  Cost of funding

Dermine (2009) highlights the difficulty of determining the cost of financing for a credit
investment operation, due to the different sources of financing available to banks. To address this
problem, the author draws on the theory developed by →Monti (1971) and →Klein (1972). As
explained by Dermine (2009), the starting points is a bank’s balance sheet as shown in →Figure
5.4:

Source: Dermine, J. (2009).

Figure 5.4:  Financial Institution Balance Sheet. Separation Theorem in Banking (→Monti, 1971
and →Klein, 1972).

On the asset side, this bank holds central bank reserves “R”, loans “L”, and market-traded assets
such as bonds and interbank loans “B”. On the liability side, it has deposits “D” and capital “E”.
Reserves do not earn interest and are assumed to be a fixed proportion “r” of deposits. Bonds,
Interbank “B” yield an interest rate “b”. Bonds and interbank markets are perfectly elastic in a
competitive market – in other words, the market is large and highly liquid, so individual
transactions do not affect prices.

Loan demand “L” is a decreasing function of the loan interest rate “l”, while deposits “D” are
an increasing function of the deposit rate “d”. It is assumed that all assets and liabilities have the
same duration and that all parameters are known. The cost of capital in the model is given by the
bond rate “b”. It is assumed that there is no risk. The specification of the financial institution’s
balance sheet model is determined by the maximisation of its economic profit, represented as
follows:

MaxEP = (l ∗ L + b ∗ B − d ∗ D) − b ∗ E

Subject to the following balance sheet restriction:

R + L + B = D + E

Substituting the balance sheet restriction into the objective function, the objective function can be
rewritten as follows:

MaxEP = [(l − b) ∗ L] + {(b ∗ (1 − r) − d] ∗ D}

Dermine (2009) shows that economic profit can be decomposed into two components: (i) income
from loans net of the opportunity cost of capital, and (ii) income from deposits that are invested in
assets that yield “b”. However, that yield cannot be applied to the entire deposit base because a
fraction must be held as non-remunerated central banks reserves, net of the interest paid to
depositors. This decomposition gives rise to the separation theorem in banking, which states that
the pricing of loans and deposits is independent and is referenced to the market rate for bonds



and interbank loans “b”. Graphically, the separation theorem can be represented as in →Figure
5.5:

Source: Dermine (2009).

Figure 5.5:  Separation Theorem (→Monti, 1971 and →Klein, 1972).

When a financial institution seeks to expand its loan portfolio, the marginal income generated
from additional loans decreases. This is because the bank either lowers its lending rate to attract
new borrowers or accepts borrowers with higher risk. Likewise, the marginal cost of increasing
the deposit base increases, either because the bank needs to raise the interest rate to attract new
depositors or expand its commercial network into new areas where it currently has no presence.
These mechanisms illustrate how banking competition directly affects the pricing of both loans
and deposits.

The graph shows that the optimal deposit volume, DOPT, is reached when the marginal cost of
new deposits equals the market rate “b”. It would not be optimal for an institution to attract
deposits above its optimal level, since the marginal cost of doing so would exceed the cost of
obtaining funds directly the capital market at rate “b”. Similarly, the optional volume of loans,

LOPT, is reached when the marginal income from new loans equals the marginal return on market
investments at rate “b”. The separation theorem therefore states that both loan and deposit
pricing must be referenced to the market interest rate and that these decisions are independent
of one another. The difference between the optimal levels of loans and deposits determine the
institution’s position in cash, bonds and interbank loans (Dermine, 2009).

An alternative and intuitive reasoning for using the interbank market rate as the fund transfer
price, which Dermine (2009) emphasises himself, is the following: if a business unit succeeds in
significantly increasing its deposit base, the resulting effect on the balance sheet will be an



expansion of the institution’s holdings of interbank loans or sovereign bonds. In this situation,
transfer prices should indicate a signal about the optimal level of funding, based on the interest
rates the unit pays for those deposits. Similarly, this reasoning can be applied to loans.

The Monti-Klein model provides a microeconomic foundation for the use of interbank market
interest rates as reference rates for pricing. In the matched-maturity framework described above,
the inherent maturity mismatches in banking imply that FTP, when set on a transaction-by-
transaction basis, must accurately reflect the cash-flow profile of each contract and incorporate
interest rate risk (including optionality), liquidity and credit risk. In this regard, it is primarily
through the interbank markets, especially the money market and swap markets, that these
characteristics can be most effectively captured. This is consistent with the model present earlier:
using interbank market rates as transfer princes enables business units to be immunised from
structural risks, allowing these risks to be managed centrally by the ALM function through the
treasury.

However, in practice, distortions arise in the pricing of assets and liabilities. These do not
invalidate Dermine’s (2009) argument. Rather, due to actual market prices, combined with short-
term ambitions based on expected cross-selling opportunities with customers, and assumptions
of yield-compensation schemes between balance sheet items, financial institutions often make
decisions outside the optimal environment envisioned by the Monti-Klein’s theory.

On the other hand, Matz and Neu (2012) propose a methodology for determining the
financing cost of a bank loan, which integrates both the interest rate risk and liquidity risk arising
from the inherent mismatches in banking business.

The cash flows of the transaction must first be represented. The transfer price is then
determined as the difference between the internal rate of return or the par rate with respect to
the swap curve and the financing curve (swap curve modified by the liquidity premium for terms
quoted by the financial institution).

The internal rate of return for the swap curve, see →Figure 5.6, represents the transfer price
paid by loan at the time of its origination to the ALM centre as the transfer price for interest rate
risk (Matz and Neu, 2012).

Source: Matz and Neu ( 2012).

Figure 5.6:  Example of Cash Flow Representation for a Credit Investment Operation.
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Where:
Nt = Outstanding notional amount of the loan in period t.

At = Amount amortised in period t-1 to t.

rt
swap = Swap interest rate in period t

Similarly, the IRR of the financial institution’s funding curve is the transfer price for the
interest rate and liquidity mismatch, which is reflected in the following formula:
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Where:
Nt = Notional amount outstanding in period t.

At = Amount amortised in the period t-1 to t.

rt
swap = Swap interest rate in period t.

BLSt = Liquidity spread in each period t on the swap curve.

Therefore, the isolated liquidity cost due to the mismatch, which the ALM centre must pass on
to the business unit at the of loan origination is calculated as follows (Matz and Neu, 2012):

Liquidity cost = IRRLM − IRRALM

In addition, financial institutions face another form of liquidity risk in credit investment products,
known as contingent liquidity risk. For the sake of simplicity, this is not a central element of this
handbook and will limit itself to a brief discussion of the need for its measurement.

Contingent liquidity risk is intended to reward business units that provide liquidity and
penalise those that consume it. Following the framework proposed by Matz and Neu (2012),
contingent liquidity risk may arise – exclusively in relation to credit investment assets, liabilities
and customer deposits – from:

1. Irrevocable commitments on the balance sheet, e.g., credit account provisions.
2. Unexpected withdrawal of deposits.

Matz and Neu (2012) argue that irrevocable balance sheet commitments should be managed at
the portfolio level, by analysing the average utilisation of the credit account portfolio and
quantifying the volatility in the use of available funds. The average utilisation of credit accounts
should be financed until maturity and incorporated into the assessment of liquidity risk arising
from maturity mismatches. In contrast, the volatility of the use of available funds would require
short-term finance, necessitating the maintenance of liquidity buffers. The costs of these buffers
must be allocated across the different credit lines and, therefore, included in the pricing of
transactions. Consequently, there are ultimately three components that must be considered in
credit account pricing:

1. Cost of the liquidity mismatch due to current utilisation.
2. Cost of liquidity mismatch due to expected utilisation.
3. Cost of the contingent liquidity to account for the volatility in the expected utilisation of

available limits in credit accounts.



As an approximation for pricing purposes, Matz and Neu (2012) suggest that contingent liquidity
costs could be estimated by passing on the yield spread between unsecured and secured assets,
multiplied by the financial assets that must be held. This reflects the obligations of the entity to
adopt a more conservative wholesale investment policy due to contingent liquidity risk, thereby
capturing the costs implied by market liquidity risk.

Furthermore, these calculations should be adjusted to account for the valuation of any explicit
or implicit options embedded in the products whose financing costs are being set (prepayments,
etc.).

In summary, Dermine (2009), as well as Matz and Neu (2012), provide a framework for
determining the cost of financing using market curves and incorporating a liquidity cost based on
the institution’s financing structure. To simplify the discussion, this handbook does not cover the
additional costs to be added to the financing cost due to the implementation of liquidity risk
metrics such as the LCR and NSFR.

After all that has been noted above, from a practitioner’s point of view, it is clear that using
market curves is highly beneficial, e.g., Euribor curves for short-term instruments and swap curve
for longer maturities. In other geographical regions outside Europe, these curves should be
adapted to the local markets. The use of market curves allows for the incorporation of so-called
“structural risks”, including IRRBB risk, liquidity risk and currency risk (the latter requiring
adjustment of the curve with respect to the currency used).

When an ALM unit uses a swap rate to fix the cost of funding for an investment operation, it
ensures that, in the event of interest rate movements, liabilities move with the same sensitivity as
the assets. This mechanism partially mitigates situations such as those experienced by Silicon
Valley Bank, since, if it had taken out the hedge and maintained it over time, it would have
sensitised the assets in the same way as the liabilities, and the valuation of the different balance
sheet items would have moved in tandem, and it would also have been able to pay the interest
rates demanded by depositors.

Additionally, this approach addresses a common challenge faced by commercial banks, where
the primary source of funding comes from retail deposits, which typically have an average short
term (e.g., six months). By setting the variable leg of a swap, e.g., equal to the six-month Euribor,
the ALM unit can ensure that the cost of funding to be factored into the pricing of investment
operations aligns both with the rate payable to customers and the tenor of the deposits – up to
the 6-month Euribor rate. This forms a first line of defence against liquidity risk and, as explained
above, provides additional profitability as needed to respond to deposits outflows or the
materialisation of funding liquidity risk, as it could pay the remuneration on all deposits up to the
6-month Euribor, which is its average term, and if the market became more strained due to
systemic issues, it could withstand betas greater than 1 (i.e., pay above the 6-month Euribor) to
the extent that it is able to maintain a sufficient amount of NMDs to offset that higher beta.
Maintaining this alignment consistently over time is essential.

If a bank is able to remunerate deposits at a rate below the Euribor curve, this generates an
extra benefit. However, there can also be periods – such as in Spain between 2011 and 2013 –
when liquidity premiums on deposits were considerable. In such cases, a compensatory
mechanism available to banks is to balance the mix between customer demand deposits and term
deposits. Demand deposits can provide a profitability margin relative to the Euribor curve, which
may help offset the higher liquidity premiums paid on term deposits.

Therefore, the cost of financing should be considered without including liquidity premiums
based on the bank’s financing structure for two reasons:

1. Firstly, as noted above, the aim is to analyse investment and financing business lines
separately. This distinction is necessary to understand where value is created when setting
prices at the time of origination or its evolution over time based on the movement of interest



rate curves, whether in investment or in financing, because the terms of each have a
significant impact.
Example: Consider a bank offering a pool of 30-year fixed-rate mortgages priced at 2.1%,
where the equivalent swap rate for sensitivity purposes is approximately 15 years at 2.75%
(ignoring other pricing components). These mortgages are financed with retail deposits: 30%
in non-maturing deposits at 0% and 70% in 6-month term deposits at 1%, while the 6-month
Euribor stands at 2%. Although the bank shows a very positive profit, the source of value
differs. Deposit-taking contributes positively to value (with “value” understood as an
advantage relative to market rates), whereas lending reduces value, since lending rates are
below the relevant reference rate.
From the above example, it is evident that separating the sources of profits is key to
understanding how the bank is managed, as well as to assessing the financial risks it may face
in the future.

2. Secondly, incorporating liquidity premiums into the pricing of long-term investment products
exposes institutions to significant risk, as the duration of the premiums is typically shorter.
Even attempts to mitigate this risk, such as averaging premiums over time, do not provide an
optimal solution. As noted earlier, financial institutions must set interest rates for investment
transactions at the time of origination, with no possibility of adjustment except through
management of IRRBB. Liquidity premiums, however, are fixed at origination, introducing
additional uncertainty into management decisions. Commercial banks do not generally fund
themselves over very long terms; their primary source of financing is customer deposits,
although they occasionally issue longer-term debt—typically in the form of 10-year covered
bonds. For this reason, it is more effective for a bank to avoid blending liquidity premiums
into investment pricing and instead pursue two distinct strategies—investment and financing
—so as to separate pricing approaches and maximise the institution’s overall value.

For all the reasons outlined above, it is proposed to use the following as the financing cost:21

Cost of funding = Euribor/swap (adjusted formodied duration)

This means selecting the point on the Euribor or Swap market curve that corresponds to the
interest rate risk sensitivity of the investment, as measured by its modified duration. This point
may be adjusted further based on prepayment behaviour modelling, which can alter the effective
interest rate sensitivity of the investment.

5.3.2  Operating costs

Operating costs are a key element of the cost structure that must be considered when setting the
price of a product. As can be seen in →Figure 5.3, these costs are an essential component of the
income statement, the cascade of which is used to determine prices for both asset and liability
operations. Linking these costs to the ALM function of a financial institution is not straightforward,
as it requires cost-allocation systems to isolate costs directly linked to investment or lending
activities from other cost expenses. However, because the ALM function is responsible for
constructing FTPs for pricing purposes, it must collect the necessary input data for correct price
formation, most likely in cooperation with relevant units, e.g., accounting, even though it is not
responsible for building the cost-control and monitoring process.

Operating costs must include all overheads (personnel, administrative and depreciation)
associated with investment operations, referred to as cost factors, and must be allocated as a
percentage of the nominal value of the operation.



Once the different items comprising the operating costs have been identified, it is necessary
to map the banking production processes. These can be broken down into three sub-processes:
fund raising, fund placement, and other costs such as origination, servicing, etc. Each phase
within these sub-processes, along their interdependencies, should be identified (→Ibarrondo,
2002).

Next, the most appropriate cost-allocation criteria should be applied to allocate these cost
factors to each sub-process or cost centre, specifying the units of measurement for cost
allocation. There are different cost allocation methodologies in cost accounting, such as standard
costs, activity-based costing (ABC), etc. It is important to note that, for pricing purposes, average
costs should be used rather than marginal costs, as this better reflects the normal evolution of a
bank’s business development

For the sake of simplicity, the following formula is proposed:

OperatingCost = TotalOperatingCost
TotalAssets+Total Liability+Total off Balance sheetExposure

The result obtained from this formula represents the yield that each monetary unit – whether lent,
financed or exposed off-balance sheet – must generate periodically to cover the full cost structure
of the financial institution.

Different weights can be applied by business area or other criteria to account for whether the
management of balance sheet assets consumes more or fewer resources than liabilities. The
primary purpose here is not to discuss these allocation criteria in detail, but to emphasise that the
use of the average costs is the key principle for price construction.

5.3.3  Expected loss – credit risk

Depending on the governance structure of the ALM function within a financial institution, credit
risk may or may not be fully integrated into ALM. However, at the pricing level, the ALM is
responsible for constructing FTPs and must therefore obtain the relevant parameters from risk
control areas. These parameters are essential for determining the level of credit risk both at the
time of origination and throughout the life of the transaction.

Specifically, as already noted in Section 2.1.1, credit risk is factored in into the pricing process
by using the expected loss, which can be obtained from the following formula:

Expected credit loss = PD ∗ LGD ∗ EAD

Where:
PD = Probability of default.
LGD = Loss given default.
EAD = Exposure at default.
In Section 3.1.2, one of the main challenges in measuring credit risk under IFRS 9 for new

transactions was highlighted. For these transactions, the IFRS 9 standard required that the PD is
calibrated based on expected defaults over a 12-month horizon. The reasons for using a lifetime
PD instead were discussed in Section 3.1.2. Therefore, a robust pricing scheme should use the
lifetime PD and assume that the total expected loss over the economic cycle is considered, as this
more accurately reflects the actual cost of credit risk incurred by the bank.

5.3.4  Unexpected loss – capital

In addition to expected credit loss, financial institutions may also incur unexpected losses.
Unexpected losses arise from the volatility of potential losses and must therefore be incorporated



into the pricing of investments as an additional cost. Since regulatory frameworks require that
unexpected losses are covered by capital, which belongs to the shareholders, pricing must also
reflect the cost of remunerating shareholders for the capital held, which is commonly known as
the cost of capital.

Prudential regulation determines the capital requirement for each transaction based on the
various risks to which the transaction is exposed, including credit, operational and market risk -
commonly referred to as Pillar 1 risks. Other risks, such as IRRBB, CSRBB and credit risk
concentration, are addressed under the supervisory review process known as SREP (Pillar 2),
which requires institutions to maintain a capital add-on in addition to the minimum Pillar 1
requirement. Therefore, the capital requirement to be factored in into the pricing process must
account for both Pillar 1 and Pillar 2 risks.

Source: Own elaboration.

Figure 5.7:  Calculation – Cost of Capital.

To determine the cost of capital to be applied to investment transactions, the following inputs
should be taken:

1. Credit risk risk-weight (RW) of the transaction, calculated for prudential purposes under the
applicable regulatory framework (Basel or European standards, which allow both IRB and
standardised approaches).

2. The capital required to the institution to cover both the risks under Pillar 1 and Pillar 2.
3. The return-on-equity (ROE) of the financial institution, which represents the remuneration

expected by the shareholders.

The ROE and the cost of capital can be calculated using the following two formulas:

ROE =
(Profit after tax)

(Capital for pilar 1 and 2) ∗RW

UnexpectedLoss = ROE ∗ (Capital for Pilar 1 y 2) ∗ RW



It is important to note that the proposed ROE differs from the standard market metric, which
relates net profit to total equity. In the proposed approach, capital requirements under Pillar 1
and Pillar 2 are used instead, as they more accurately reflect the portion of own funds that must
be remunerated.

Accordingly, the price component needed to cover unexpected losses (expressed as a
percentage) corresponds to an institution’s required ROE – valued by the market based on the
perceived risk of its business model – multiplied by the capital requirements of the investment,
adjusted for its risk profile.

Example: Consumer Loan.

In August 2022, financial institution “X” grants an 8-year consumer loan for the purchase of
a car. The bank has a total volume of €1 billion (total assets, liabilities and off-balance sheet
items) and operating costs of €7 million. The institution’s internal models, based on the
customer’s credit quality, show a PD LFT of 6% and, in the event of default, recovery would
be 40%. For unexpected losses, the institution wants to maintain a sustainable ROE of 15%,
with a target capital of 12.5% and a risk weighting of 75%.

On the day the loan is granted, the rates are as shown in →Figure 5.8:

Source: Own elaboration based on data from Bloomberg.

Figure 5.8:
Yield Curve.

1.- Cost of funding



The point on the curve equivalent to the modified duration is taken. As this is a consumer
loan with a French repayment system, the proxy where this duration is equal to the term
divided by 2 is used.

Loan term = 8y -> Modified duration = 4y -> 4y swap rate = 2.23%

2.- Operating Cost

Average costs are used.

Operating costs = 7/1,000 = 0.70%

3.- Expected Loss

ECL LFT = 6% * (1-40%) = 3.6%. This expected loss is total for the economic cycle. The entity
must ensure that the transaction price is charged at the price in accordance with its
amortisation table. As it is a loan under the French amortisation system, the ECL LFT is
divided by the modified duration.

The expected loss to be considered in the price would be equal to 3.6% / 4 = 0.9%.

4.- Unexpected Loss

UL = 15% * 12.5% * 75% = 1.41%

TOTAL PRICING = Cost of funding + Operating costs + Expected loss + Unexpected loss

TOTAL PRICING = 2.23% + 0.70% + 0.9% + 1.41% = 5.24%. This is the minimum at which the
loan should be granted to cover all financial risks at the time of origination.

5.3.5  FTP for investment operations

In conclusion, the FTP to be determined – whose purpose is to set the minimum price for
investment transactions – corresponds to the level at which the business unit begins to generate a
positive margin in addition to covering the cost of capital, would be:

TP InvestmentOperations = Cost of Funding + OperatingCosts + ExpectedLoss

+UnexpectedLoss

It should be noted that the FTPs for investment operations do not take into account any
commissions that may be generated from cross-selling other products.

5.4  Construction of FTPs as pricing in financing operations

With regard to deposit pricing, when financial institutions determine the maximum rate they
should be able to pay, the analysis must be performed on a marginal basis, assessing the use of
the funds raised. These deposits are placed on the interbank market, as noted by Dermine (2009),
for a term equivalent to the modified duration of the deposit, used as a measure of interest rate
risk sensitivity. Since deposits are exposed to sudden liquidity outflows, they must be covered with
liquid assets that protect against potential liquidity outflows, requiring the establishment of a
liquidity reserve or buffer. Finally, deposit-taking activity incurs operating costs associated with

F



the resources to originate, manage and maintain these products, which must be factored in into
the deposit rates.

Therefore, given the above, the components to be taken into account when setting the
maximum price for deposits would be:

Marginal interest rate of investment
Liquidity reserve
Operating costs

5.4.1  Marginal interest rate on investment

As noted earlier, Dermine (2009), drawing on the theoretical banking model of Monti-Klein,
provided an alternative and intuitive rationale for using the interbank market rate as the transfer
price. If a business unit significantly expands its deposit base, the resulting balance sheet impact
is an increase in positions in interbank loans or sovereign bonds. In such cases, transfer prices
provide a signal indicating the optimal level of funding, based on the interest rates applied to the
raised funds.

The appropriate interbank rate is obtained by breaking down the future flows of the deposit
and following the procedure followed by Matz and Neu (2012), applying only the notional amount
formula for micro-hedging ( IRRALM  ) presented in Section 5.1.3.1, since no liquidity premium is
required in this context. Obtaining IRRALM  enables the ALM function to determine the notional
micro-hedging transaction that isolated the interest rate risk of deposits.

However, customer deposits pose an additional challenge because certain products have no
contractual maturity date. To obtain the future cash flows and interest rate risk measures needed
to determine the appropriate interbank investment rate, modelling of deposit behaviour is
required. One possible approach, suggested by Matz and Neu (2012), relies on approximation
techniques similar to those used to quantify contingent liquidity risk. The modelling, based on a
stochastic process, must be carried out on a product-by-product basis, aiming to estimate the
balance that will remain available to customers over the defined time horizon. This estimated
balance is treated as term financing. Subsequently, the drift and volatility of the stochastic process
must be determined through statistical analysis and based on present and historical behaviour.
The resulting outputs divide the current balance of non-maturing deposits into a core or stable
component and a volatile balance, while also providing information on their duration. Based on
these results, the same procedure used for maturing deposits is applied, using the IRRALM

formula to obtain the relevant interbank market investment rate (Matz and Neu, 2012).
Therefore, the reference rates would be set as follows.

Marginal interest rate on investment = Euribor/Swap (adjusted formodified duration )

For reasons of prudence, all non-maturing deposits will be assigned the 6-month reference rate.
Customer term deposits will be assigned a modified duration equal to their contractual maturity,
as they involve no interim payments and are settled through a single bullet repayment at
maturity.

5.4.2  Liquidity reserve

From the point of view of constructing FTPs for pricing purposes, deposits carry the risk of being
withdrawn at any time. This liquidity risk – addressed under Basel standards through the
compliance with the LCR requirement – necessitates holding a certain proportion of liquid assets



to cover potential deposits withdrawals. This regulatory cost reduces the maximum rate that can
be paid for a deposit.

For the sake of simplicity, it will not be taken into account in the subsequent sections of the
manual. →Choudhry, 2023, also supports this approach of not including it in the pricing exercise.

5.4.3  Operating costs

With regard to operating costs, the reasoning is identical to that set out in Section 5.1.3.2. on
pricing for investment operations, therefore, reference is made to that section.

5.4.4  Conclusion

In conclusion, the FTP to be determined – whose purpose is to set the maximum rate for financing
operations, above which business unit would obtain a positive margin – would be:

FTP FundingOperations = Marginal interest rate on investment − OperatingCosts



6  PRICING GAP: A new methodology

Note: Note that this methodology applies to the entire balance sheet in Stages 1 and 2.

Prior to dealing with concept of pricing gaps, it is important to do a recollection of the main
concepts discussed so far:

1. The business model of a commercial bank is to buy and sell money and as a complement also
to provide a range of services for which it charges a commission.

2. In this process of buying and selling money, banks incur various risks, including IRRB,
liquidity, currency and credit risks. Moreover, banks make decisions about the terms on which
they carry out this intermediation work, decide to lend at one type of credit rate or another,
borrow money at a fixed rate, lend at a variable rate and vice versa.

3. These risks banks incur can be seen as the production factors for financial institutions and
should form the basis for pricing. It is important that these risks are correctly identified,
measured, controlled and managed, with governance of these risks being a priority.

4. Banks have the capacity to measure these risks in expected terms, and when there is an
unexpected development, such as a sudden increase in credit risk, etc., capital protects
depositors and creditors from such unexpected events, maintaining confidence in the system
and financial stability. Such capital is held by an institution’s shareholders so that it has to be
remunerated accordingly. Such remuneration also forms part of the costs to be factored in in
price setting.

5. The regulatory response to past crises has been misguidedly focused on measures involving
more and more capital without addressing the root causes of the problems.

6. Asset and liability management in financial institutions is a function that is responsible for
looking at financial risks from a holistic perspective. Therefore, it has the capacity and vision
to aggregate those risks, factor them into the pricing of products through the
implementation of an FTP system. This FTP system discourages business units from making
decisions that are contrary to profitability. The ALM unit becomes the nerve centre of financial
institutions and must gain prominence in decision-making from both a tactical and strategic
point of view.

7. In the commercial banking business model, several distortions can affect its future viability,
including:

a. Banking competition: Excessive efforts to increase market share can place downward
pressure on pricing, potentially preventing it from covering all the financial risks to which
financial institutions are exposed.

b. Treatment of credit risk provisions – IFRS 9: Stage 1 provisions are calculated using a 12-
month ECL, which can result in insufficient accumulation of provisions if the economic
cycle deteriorates, thereby impacting banks’ results. This issue is amplified when
combined with the pricing pressures created by banking competition.

c. Distortions in accounting vision: The banking business model relies on pricing at the time
of origination, which remains fixed over the life of the transaction, while underlying
production factors (financial risks) are volatile. Consequently, financial analyses based
solely on accounting information can provide only very limited insights.



The excerpt above highlights the flaws in pricing and its consequences, which can place banks in
undesirable situations and jeopardise the financial stability of the banking system in question.

Even when the interest rates are set correctly at the time of granting, the temporary structure
of interest rates, as well as the expectations of future implicit rates can “force” banks to take long-
term fixed-rate positions. These positions have implications for balance sheet management and,
over time, may contribute to potential destabilisation. In other words, a bank may correctly price
instruments based on FTP; however, this does not mean that the bank is fully protected against
long-term risks. Even when FTP is used for pricing, management may decide to grant fixed-rate
loans, thereby exposing the bank to IRRBB risks, or the funding market conditions may
deteriorate, which could negatively impact the institution’s P&L.

Example:

Consider, for example, a financial institution or financial system that grants mortgage loans
at 1% fixed-rate at the end of August 2019, using the yield curve shown in →Figure 6.1 (with
no hedging into a variable rate). This loan portfolio is financed with non-maturity deposits
that carry a cost of 0%.

Source: Own elaboration based on data from Bloomberg

Figure 6.1:
Yield Curve.

The “FTP investment operation” would be:

1. Cost of funding:
a. Modified duration of the 30-year mortgage (30y) is approximately 15 years,

assuming that the principal amount is amortised according to a French



amortisation system.
b. Then, the 15-year swap on 6-month Euribor is taken as the reference. This

guarantees that the bank will be able to pay the 6-month Euribor on deposits.
c. 15y swap = -0.06%. We take this swap that matches the modified duration of the

loan.
2. Operating Cost:

a. Assumed to be 0.50%. Depending on the efficiency ratio and the composition of
assets and their profitability, this value may vary across banks or banking systems.

3. Expected Loss:
a. PD Lifetime=2% and LGD=0.4% are assumed, which is reasonable for a mortgage

market.
b. ECL = PD Lt x LGD = 2% x 0.4% = 0.8% expected loss of the portfolio over the

economic cycle.
c. To factor the ECL into a price, the result of 0.8% must be divided by the modified

duration of the transaction, as this step allows the ECL to be annualised within the
loan amortisation table.

i. 0.8%/15 = 0.0533%
4. Unexpected Loss:

a. A target ROE of 11% is assumed.
b. Capital requirement (Pillars 1 and 2) = 12%

i. Pillar 1 = 8%
ii. Pillar 2 = 1.5%
iii. Combined buffer requirement = 2.5% (1.5% of capital conservation buffer and

1.0% of countercyclical buffer)

c. Risk Weight = 35%22

d. UL = 11% ✶ 12% ✶ 35% = 0.46%

FTP Investment Operations = Cost of funding + Operating Costs + Expected Loss +
Unexpected Loss

FTP  Investment Operations = −0. 06% + 0. 50% + 0. 05% + 0. 46% = 0. 95%

This represents the minimum rate at which the mortgages should have been marketed.
Since they were marketed at 1%, this means that the mortgages were correctly priced.

The “FTP funding operation” would be:

1. Marginal interest rate on investment
a. A prudent approach is to assume that deposits are invested without modelling the

behaviour of non-maturing deposits, in which case the marginal rate on
investment would be equal to the 6-month Euribor:

i. 6-month Euribor = -0.428%
2. Operating costs

a. Assumed to be 0.50%. Depending on the efficiency ratio and the composition of
assets and their profitability, this value may vary across banks or banking systems.

FTP  Funding Operations = −0. 428% − 0. 50% = −0. 93%



This represents the maximum rate at which non-maturing deposits should be remunerated.
Logically, retail customers cannot be charged for these deposits, and the bank must
therefore accept this limitation.

Given the term structure of interest rates and the indications from implied market rates,23

the 6-month Euribor is not expected to reach 0% over the next 10 years. Considering that
the FTP for investment operations (mortgages) is lower than the 1% rate at which they were
offered, the bank’s management decides to leave them at a fixed rate without any hedging.
No additional actions are assumed regarding financing based on non-maturing deposits.

Source: Own elaboration.

Figure 6.2:
FTP vs. YIELD.

→Figure 6.2 shows that, until 2021, the bank in question was in a situation where its
investments and the associated financial risks were correctly remunerated. From that date
onwards, however the yield curve shifted, and the FTPs periodically calculated for the
financial risks existing in each observation period indicate that the institution’s loan
portfolio now carries implicit risks that are no longer properly remunerated. At the same
time, non-maturing deposits began to accrue significant value relative to their FTP,
providing some compensation. Nevertheless, the open risk in the investments remains
long-term, as the mortgages were granted for 30 years while the deposits are on demand
and exhibit volatile behaviour.

From an accounting perspective, the financial institution continues to record the same
earnings – loans at 1% and non-maturing deposits at 0% – which masks the underlying risks
and limits the insights that can be drawn from the annual accounts.



How could these risks materialise? The root problem is a matter of IRRBB, stemming from
the decision not to hedge the investment position (i.e., the mortgages). If non-maturing
depositors decide to transfer their funds to term deposits, demanding remunerations at the
market rate for the term (i.e., at the 6-month Euribor), the institution’s first line of defence
for managing liquidity risk would be weakened, as discussed earlier. In practical terms, this
means having properly remunerated assets in order to be able to respond to customers’
demand for a higher remuneration. If the bank is unable to do so, it would be forced to
activate the second line of defence: selling or discounting HQLA at the central bank to cover
deposit outflows (that cannot be remunerated due to insufficient profitability).

Had the mortgage portfolios been granted at a variable rate—using, for instance, the 6-
month Euribor as the reference—the FTP for Investment Operations would now track the 6-
month Euribor. Under this FTP, the bank would need to achieve a minimum spread of 1.01%

to create value. Therefore, the FTP would be as follows:24

FTP Investment Operations = Euribor 6M + 1.01%

Considering that the 6-month Euribor stands at -0.428%, the FTP for new operations should
be at least 0.58%. Hedging the position at the outset would have been a reasonable
solution to mitigate IRRBB risk; however, in this situation, managers may not have
incentives to do so, given that the expectation for the next 10 years is that the 6-month
Euribor will remain below 0%.

Another issue that may arise is credit risk. The assessment of this risk in the mortgage
portfolio has been an EL of 0.8%, which translated into a periodic yield to be included in the
price that was an increase of 0.05%. What would happen if the credit event occurred at the
end of the second year after the loans were originated, or if a credit event occurred on that
same date but was much higher than expected?

When a risk materialises within the expected loss (EL) range, the entity would have
accumulated only a small portion of the EL. Without prudent provisioning—and under IFRS
9, where Stage 1 only allows 12-month provisions—the entity may need to adjust profits for
an event that falls within the EL range. This underscores the importance of provisioning
policies that adopt a lifetime perspective for Stage 1 assets, which IFRS 9 currently does not
allow. For a credit event above the expected loss (EL), the loss is treated as unexpected (UL)
and should be absorbed by profits or available regulatory capital.

6.1  Annual PRICING GAP (PGa)

For both supervisors and bank managers, one concept of vital importance is the “sustainability”
of the banking business. This can be defined as the structural ability of a financial institution to
maintain its profitability, reputation and compliance with regulatory requirements (e.g., capital,
liquidity, etc.) over the long term, ensuring that its operating model generates a positive
economic value in a manner consistent with prudent risk management, regulatory compliance
and contribution to the sustainable development of the financial system. This concept is widely
referenced in academic literature and extensive regulatory documentation. As noted in Chapter 3,
the use of accounting information is not suitable for analysing the sustainability of financial
institutions, due to its lack of a forward-looking perspective on risks.

Using the FTP concept noted in Chapter 5, the sustainability of a financial institution –
specifically in the field of commercial banks – occurs when the financial risks on the balance sheet,



arising from its core business of lending and borrowing, are properly remunerated under normal
market conditions. To measure this, a novel metric is introduced: the Annual Pricing Gap (PGa).
This metric allows the assessment of the sustainability of banks’ business models over time by
taking into account all costs and risks borne by banks. It is presented as follows:

Margin on Investment = Pricing onBalance sheet − FTP InvestmentOperations

Margin onFunding = FTP FundingOperations − PricingFunding onBalance Sheet

PRICING GAP ANNUAL (PGa) = Margin on Investment + Margin onFunding +

The FTP Investment Operations and FTP Funding Operations calculations are obtained using the
same methodology presented in Chapter 5.

A PGa with a zero or positive indicates that the financial institution – or the banking system as
a whole – has its risks correctly priced and can therefore be considered sustainable over time.
Conversely, a negative PGa signals that financial risks are not fully covered by current pricing. For
both positive and negative PGa, it is important to identify their origin. Therefore, it is essential to
analyse the investment margin and the funding margin separately, ensuring that tactical and
strategic decision-making accurately reflect where increases or decreases in PGa occur, both in
management and in the decisions implemented.

Example:

For the case analysed in the previous point, the results would be as shown in →Table 6.1.

Table 6.1:
PGa Calculations.

 FTP INV FTP FUND Margin INV Margin FUND YIELD MORTGAGES YIELD NMD’s PGa

29-08-2025 3.76 1.57 -2.76 1.57 1.00 0 -1.18

30-08-2024 3.59 2.86 -2.59 2.86 1.00 0 0.27

31-08-2023 4.07 3.49 -3.07 3.49 1.00 0 0.42

31-08-2022 3.48 0.70 -2.48 0.70 1.00 0 -1.78

31-08-2021 1.02 -1.02 -0.02 -1.02 1.00 0 -1.04

31-08-2020 1.02 -0.95 -0.02 -0.95 1.00 0 -0.96

30-08-2019 0.96 -0.93 0.04 -0.93 1.00 0 -0.89

Source: Own elaboration.

To obtain the FTP Investment Operations, only the point on the swap curve has been
adjusted over time; the rest of the parameters have been assumed to be constant. As can
be seen, the entity’s exposure to IRRBB over time was mainly driven by a latent loss in the
margin on investment as interest rates rose and it had exposure to fixed rates. Similarly,
due to this same rise in interest rates, as the cost of financing has been maintained, the
margin on funding has increased in value, acting as a counterbalance. It can be seen that in
2019 (→Figure 6.3), the PGa was negative (-0.89) due to the financing structure and
negative rates, and in 2025, the same balance sheet also shows a negative PGa (-1.18) but
now motivated by maintaining a fixed-rate investment with low rates given the market
curve and partially offset by the value of liabilities represented by the margin on funding.



Source: Own elaboration.

Figure 6.3:
PGa Calculations.

These calculations, which would be obtained in percentage terms if linked to balance sheet
balances, help to quantify in monetary units the risks to which we are exposed without
being properly remunerated, concluding how viable we are or are not.



Table 6.2:
PGa Calculations Detailed.

CF OC EL UL FTP
INV

YIELD
MORTGAGES

Margin
INV

INTERBANK OC FTP
FUND

YIELD
NMD’s

Margin
FUND

29-
08-
2025

2.74 0.50 0.05 0.46 3.76 1 -2.76 2.07 0.50 1.57 0.00 1.57

30-
08-
2024

2.57 0.50 0.05 0.46 3.59 1 -2.59 3.36 0.50 2.86 0.00 2.86

31-
08-
2023

3.05 0.50 0.05 0.46 4.07 1 -3.07 3.99 0.50 3.49 0.00 3.49

31-
08-
2022

2.47 0.50 0.05 0.46 3.48 1 -2.48 1.20 0.50 0.70 0.00 0.70

31-
08-
2021

0.16 0.50 0.05 0.46 1.02 1 -0.02 -0.52 0.50 -1.02 0.00 -1.02

31-
08-
2020

0.03 0.50 0.05 0.46 1.02 1 -0.02 -0.45 0.50 -0.95 0.00 -0.95

30-
08-
2019

-0.06 0.50 0.05 0.46 0.96 1 0.04 -0.43 0.50 -0.93 0.00 -0.93

Source: Own elaboration.

Having this information at a granular level, as enabled by the methodology and bottom-up
approach, facilitates aggregation by business unit, product type, geography, and other
dimensions, providing significant value for the balance sheet management of financial
institutions. Additionally, as illustrated in →Table 6.2, tracking the evolution of the PGa
metric at the level of the risk components allows attention to be focused on specific risk
exposures that may lead the institution to situations where balance sheet risks that are not

properly remunerated. A key advantage of the PGa metric25 is its simplicity, which allows it
to support both strategic and tactical decisions while providing flexibility and traceability in
the analyses performed. It is closely aligned with the day-to-day management of a financial
institution, as its results can be openly discussed by the Board of Directors, Management
Committee or ALCO.

Finally, analysing the information resulting from the PGa by its time horizon provides
significant insights when interpreting the results. For example, as mentioned above, this
evolution is caused by the financial institution’s exposure to IRRBB. Maintaining fixed-rate
asset positions and deposits, which over time have managed to keep up with the rise in
costs, has led to the current situation. In 2025, it presents a PGa of -1.18, but for a different
reason than in 2019, namely that the fixed-rate investment position is accumulating
profitability problems that are being financed with short-term positions, NMDs, as reflected
in →Tables 6.3 and →6.4.



Table 6.3:
Temporal Structure – PGa – 30 August 2019.

Until 1y 1y-3y 3y-5y 5y-10y 10y-15y 15y-20y 20y-25y >25y

Margin INV        0.04

Margin FUND -0.93        

PGa -0.89

Source: Own elaboration.

However, the data for August 2025 is already different. The value comes mainly from
liabilities due to the lack of transfers to deposits and because the market is not paying
customers the value of the curve. The negative aspect comes from fixed-rate positions, with
IRRBB not being managed correctly in the long term, meaning that the PGa situation of
-1.18 is not much higher than in 2019, but an analysis of the temporary structure of the
margins indicates that the current situation is more negative.

Table 6.4:
Temporal Structure – PGa – 30 August 2025.

 Until 1y 1y-3y 3y-5y 5y-10y 10y-15y 15y-20y 20y-25y >25y

Margin INV        -2.76

Margin FUND 1.57        

PGa -1.18

Source: Own elaboration.

6.2  Total PRICING GAP (PGt)

The viability of the banking business can be defined as a financial institution’s ability to withstand
a stressful situation over a period of time, cushion it and continue to generate sufficient recurring
income to cover its operating, financing, risk and capital costs in a business-as-usual environment,
while maintaining compliance with regulatory requirements and the confidence of its depositors,
investors and supervisors.

A bank’s capacity is demonstrated by its level of usable buffering for extreme events. This
cushion is measured by the adequacy of provisions, which are above those identified in the
balance sheet for Stage 3 operations, to respond to expected losses with a lifetime view of Stage 1
operations in the balance sheet, and when it exceeds that level, to identify that there are sufficient
capital buffers to cope with unexpected losses. There are other risk involved, for example,
structural risks, which, if sustained over time or in extreme situations, may require the use of the
buffer capacity.

This conflicts with IFRS 9, which only allows credit risk provisions for Stage 1 transactions with
a 12-month PD. This, combined with the competitive environments already mentioned,
compresses prices to such an extent that they do not recognise the risks on the balance sheet,
preventing the generation of sufficient recurring financial income to absorb economic downturns
that would be within a predictable framework, such as expected losses. The regulatory response
has focused on the consequences of this phenomenon, which has resulted in significant losses in
financial systems, by implementing additional capital regulations (macroprudential buffers,
TLAC/MREL) that at least guarantee that countries’ fiscal budgets will not be used to bail out



financial institutions. However, the response is far from addressing the real problems at the root
of the issue and is nothing more than a pricing deficiency in origination for competitive reasons, a
problem in the definition of IFRS 9 in provisions for Stage 1 assets, and a lack of accumulation of
provisions at least up to the expected losses of the economic cycle to respond to sudden negative
economic events (COVID, etc.).

Addressing the above correctly would allow for a review of the current regulations, which
place an excessive focus on capital, which has a high cost for institutions and whose use in times
of uncertainty by institutions has already been shown to be practically nil, as it would mean a
signal in financial markets affecting their share price.

To address this issue, another innovative metric called Total Pricing Gap (PGt) is proposed.
Conceptually, it is the same as PGa with one difference: PGt incorporates the lifetime ECL for the
entire investment portfolio, giving us a view of the impact of a sudden risk event on credit,
numerically assessing how a given institution or financial system would fare.

PGt is presented as follows:

Margin on Investment (LFT ) = Pricing Investment onBalance Sheet − FTP Investm

Margin onFunding = FTP InvestmentOperations − Pricing Investment onBalance

PRICING GAP TOTAL(PGt − 1st) = [(Margin on Investment(LFT ) + Margin onF

PRICING GAP TOTAL(PGt − 2nd) = (PRICING GAP TOTAL(PGt − 1st)) + cap

Capital atRisk = (PRICING GAP TOTAL(PGt − 1st))/Capital

PGt-1st, or Total Pricing Gap with a first line of defence (this can be seen in →Figure 6.4), provides
us with an answer to the response capacity of the financial institution/system in the event of a
credit risk event within the range of expected losses, including any deficiencies in the profitability
of recurring business and how provisions are able to absorb this environment of deterioration.
This can be seen clearly in →Figure 6.1.

PGt-2nd, or Total Pricing Gap with a second line of defence, provides us with an answer to the
response capacity of the financial institution/system in the event of a simulated credit risk or
other extreme financial risk, or one resulting from stress tests, also including any deficiencies or
lack of profitability in recurring business and, in this case, capital, in addition to the provisions that
would also be incorporated to absorb the deterioration of an expected environment.

Capital at risk could be translated as the percentage of capital that would be consumed after
absorbing the financial risks of the entity’s business model, once the provisions established in
PGt-1st have been applied.

Attention can be paid to the importance of this PGt-2nd metric, as it allows us to obtain the
capital that would be used to absorb a stressed environment, providing guidance for supervisors
for the quantification of capital buffers with full traceability of calculations, obtaining information
on the origin of the problems, in which loan portfolios, in which geographies, which entities with
their exposures are causing it, etc. This exercise is similar to the calculation performed by
institutions to quantify capital under Pillar 2 guidance but avoids the accounting perspective that
limits conclusions.



Source: Own elaboration.

Figure 6.4:  PRICING GAP ANNUAL/TOTAL.

6.3  Multiple uses

These metrics have multiple potential uses in the management of financial institutions, as well as
for regulators/supervisors. The following chapters will discuss how these analytical proposals can
complement the work being done in different areas:

Economic crises vs. banking crises:
Definition of macroprudential capital buffers.
Definition of an automatic stabilisation tool for the financial system.

Business Model Analysis (BMA).
Definition of capital requirements after SREP.

Stress testing exercises.
Design of strategic plans.



7  Economic crisis, financial crisis and banking crisis. A

possible solution to the problem. PRICING GAP toolkit

7.1  Economic and financial cycles

Comparative evidence suggests that the financial cycle, low-frequency and high-amplitude
fluctuations in credit, leverage and asset prices, does not necessarily coincide with the short- and
medium-term economic cycle, and that its peaks are often associated with episodes of systemic
instability when the banking system enters a phase of vulnerability (→Borio, 2014). In emerging
economies, the combination of credit gap and housing prices tends to anticipate banking
episodes with greater reliability (→Chen & Svirydzenka, 2021). All of the above introduces a first
methodological lesson: the diagnosis is multidimensional and cannot rely on a single indicator.
Furthermore, evidence in a low-growth environment shows that credit-to-GDP is not providing
adequate signals. Therefore, drawing on insights from the various studies, further efforts are
required to enhance understanding of the different crises and their interrelationships.

In summary, the crisis development process initially follows a sequence of expansion, followed
by a weakening of the environment that fragilises the system. Subsequently, a turning point
occurs with the activation of one or more triggers, which push the economy into a process of
deleveraging and credit contraction. Thus, a dynamic results in a crisis whose severity depends on
the available buffers (capital, liquidity) and on the institutional architecture, as documented by
various authors (Freixas, Laeven, & Peydró, 2015; →Laeven & Valencia, 2018). The essential issue is
how to safeguard the banking sector so that credit restrictions do not amplify the depth of
systemic crisis.

7.2  Boom phase. Foundations on which the weakening of the

system is based

In the expansionary phases of the economic cycle, there is usually a self-reinforcing combination
of loose financial conditions and increased risk-taking. On the one hand, persistently low real
interest rates, whether due to macroeconomic slack, a global environment of abundant savings or
accommodative monetary policy stance, compress risk premiums and reduce the cost of financing
leveraged positions.

On the other hand, abundant liquidity and the perception of lower volatility fuel the search for
returns in both banks and non-bank intermediaries (→Borio, 2014; ECB, 2021). Moreover, financial
innovation (e.g., securitisation, daily liquidity investment vehicles with less liquid assets, repo
financing) facilitates the transformation of maturities and risks and broadens the scope of market
intermediation, allowing the system to build up aggregate risk exposure, while risk measurement,
based on “benign” historical data, falsely suggests a safe environment (ECB, 2021). In this context,
lending standards tend to loosen noticeably: LTVs and DTIs/DSTIs increase, maturities are
extended and covenants are relaxed; credit grows steadily above income and with sectoral
concentration, especially in real estate and related activities, while financing structures become
more fragile due to greater dependence on short-term liabilities and wholesale markets (Freixas,
Laeven, and Peydró, 2015; ECB, 2021).

The literature to date shows that this pattern can be recognised through early warning
frameworks:



1. The credit/GDP gap captures the decoupling of leverage from income-generating capacity,
although this issue is not conclusive in all studies.

2. Housing prices in relation to fundamentals (income and rents) reveal misalignments that
often precede episodes of correction.

3. The debt service ratio (DSR) of households and businesses provide information on their ability
to face interest rate or income shocks. If interest rates rise suddenly, households with a high
DSR will see their monthly payments increase, which may limit their consumption capacity.

4. Various market indicators (spread, low implied volatility, euphoria in issuance) point to tense
valuations and compressed liquidity premiums (→Chen & Svirydzenka, 2021; ESRB, 2021).

The literature also emphasises that these indicators gain strength when combined: risks are more
likely to materialise when credit and housing deviate simultaneously, the DSR approaches stress
thresholds and spreads remain abnormally compressed (→Chen and Svirydzenka, 2021).

The most dangerous feature of the end of a credit boom is the “illusion of stability”, i.e.,
prolonged periods of low volatility and observed losses reduce internal risk assessments, which
implies a reduction in regulatory and economic capital just when the system increases leverage
and homogenises portfolios without properly assessing the risk due to imitation and competitive
pressure (→Borio, 2014; Freixas, Laeven, & Peydró, 2015).

In this environment, small disturbances – e.g., a rate turnaround, an income shock, an
idiosyncratic credit event – can trigger events that reveal the strong but previously concealed
correlation between exposures, precipitating a deleveraging dynamic that feeds back into falling
prices and credit tightening (ECB, 2021).

In short, “successful” financial expansions are, by design, a breeding ground for systemic
vulnerabilities: the smoother they appear in the short term, the more fragile the system becomes
in the face of shocks and the more intense the adjustment phase when complacency gives way
(→Borio, 2014; Freixas et al., 2015).

7.3  Market triggers

In practice, the triggers that precipitate the turn of the cycle tend to fall into three categories, but
they share very similar transmission channels and quantitative effects:

1. Real shocks, such as a sharp rise in energy prices, persistent disruptions in supply chains or a
pandemic, erode corporate cash flows and household disposable income, increase
macroeconomic uncertainty and often suddenly deteriorate the relationship between debt
servicing capacity and debt service. If, in addition, the real shock is accompanied by
inflationary pressures, the deterioration in real income and the fall in corporate operating
margins reduce borrowing capacity and collateral quality (e.g., commercial real estate),
triggering defensive deleveraging processes (→Borio, 2014; ECB, 2021).

2. Policy shifts, particularly a cycle of rate hikes or liquidity withdrawal (normalisation of central
bank balance sheets), mechanically revalue all duration assets, as higher risk-free rates raise
discount rates, depress long-duration bond and equity prices, and increase the cost of debt
servicing for variable-rate loan borrowers or those subject to refinancing (ECB, 2021).

3. Breaches of confidence due to the disclosure of fraud, governance problems, unexpected
losses in leveraged portfolios, or sovereign events (rating downgrades, selective defaults)
trigger a flood of negative news. Investors and financiers cut back on their activity, raise
haircuts and demand additional collateral, causing unwanted asset sales and contagion to
connected counterparties (Freixas, Laeven, and Peydró, 2015; →Laeven and Valencia, 2018).



Although the triggers are different, their common effect is an abrupt repricing of risk and
illiquidity, manifested in a rise in risk premiums across the credit structure and in the financing
markets (senior, subordinated, repos), an increase in the haircuts required on collateral, and a
deterioration in the realisable value of eligible assets. At the same time, wholesale markets
narrow in depth and, in the most fragile segments, may close to new issues or refinancing (ECB,
2021).

The result is accelerated deleveraging in banks and non-financial institutions. Funds with
short-term financing liquidate positions to meet redemptions, banks accumulate high-quality
liquid assets and slow down lending to protect ratios. Moreover, issuers with upcoming maturities
face rollover risk on more onerous or, in extreme cases, impossible terms.

7.4  Banking crises

Systemic banking crises are a subset of financial crises in which the epicentre is located in the
banking system, characterised by the insolvency or lack of liquidity of a significant number of
institutions. These institutions require public support, face abrupt credit restrictions and risk
contagion within the banking system. Financial literature shows that severe banking crises tend to
coincide with deep and persistent recessions (→Laeven and Valencia, 2018; Freixas et al., 2015).

Specifically, for the banking balance sheet, the combined effect26 (ECB, 2021) could be as
follows:

1. Mark-to-market losses in their ALCO portfolios.
2. Higher provisions for credit impairment when expected and observed delinquency increases.

There is supervisory evidence comparing recent cycles and finding that internal estimates of
expected loss (EL) tend to be overly optimistic at the end of expansions, particularly after
periods of high ROA, amplifying the negative surprise and provisioning needs when the cycle
turns (Birn et al. 2023).

3. Higher financing costs, including collateralised financing.

This triple squeeze erodes capital and liquidity, raises risk-weighted assets (Feixas et al., 2015),
fuelling further credit tightening by increasing its procyclicality and accelerating macro-financial
feedback via lower investment and consumption.

Bank deterioration feeds back into the real economy in a number of different ways (ECB,
2021):

The bank lending channel: tightening of conditions, rationing and increased cost of credit.
The balance sheet channel: companies and households with depreciated collateral and higher
financial burdens reduce investment and durable consumption.
Market channels: high volatility and rising spreads paralyse issuance and refinancing, forcing
investment projects to be cancelled or postponed.
The wealth effect: falls in housing and financial assets reduce aggregate demand.
If the public response gets involved (guarantees, capital injections), the bank-sovereign loop
appears, i.e., the sovereign premium rises, devaluing bank portfolios of public debt and
reinforcing deleveraging (→Laeven and Valencia, 2018; ECB, 2021).

The aggregate result tends to be a deeper and more persistent recession than those not
associated with banking crises, with permanent losses in GDP due to hysteresis in investment and
employment, leaving lasting effects on the shock, as investment and employment do not fully
recover their pre-crisis trajectory.

The speed and intensity of this spiral depend on three factors:



1. Prior leverage and maturity mismatch. The higher and shorter, the greater the sensitivity.
2. Effective usability of buffers. If capital and liquidity are sufficient and releasable, the need to

sell decreases. However, the use of releasable capital stigmatises institutions and is not
providing the initially desired utility.

3. Public backstop capacity, i.e., central bank liquidity lines, guarantees, and resolution
frameworks containing externalities, which can break the cascade of sales and stabilise the
system before the damage becomes macroeconomically persistent (ECB, 2021; →Leitner,
Dvořák, Magi, & Zsámboki, 2023).

7.5  Regulatory response – post-crisis macroprudential

framework

The position that regulators established in response to the problems focused on a
macroprudential framework. This approach involved the development of tools and policies aimed
at identifying and limiting systemic risks before they materialised, promoting the resilience of the
financial system.

Three guiding principles have shaped the macroprudential regulation proposal (ECB, 2020;
ECB, 2021):

Temporal anticipation, activating measures before overheating becomes obvious.
Instrumental parsimony, prioritising a few well-calibrated and well-communicated tools.
Credibility and usability, so that releasable buffers are actually consumed in times of stress
without regulatory or market friction.

This macroprudential framework aims to reduce procyclicality, limit systemic risk and contagion,
and ensure the continuity of critical functions. To address this, Basel III standards established
capital buffers, as well as another set of measures or tools, including those relating to borrowers
(e.g., RWA floors, exposure limits based on LTV, etc.).

The capital buffers and their stabilising function can be summarised as follows:

Capital conservation (CCoB): structural buffer to absorb losses without breaching minimums.
Countercyclical buffer (CCyB): variable buffer depending on aggregate cyclical risk. It builds
up in good times and is released in times of stress.
Systemic buffers: for G-SIIs and O-SIIs (global systemically important institutions and other
systemic institutions) and SyRB (structural or sectoral systemic risk).

The aim of this buffer structure is to give greater weight to buffers with countercyclical and
sectoral components such as CCyB and SyRB, while maintaining a neutral positive CCyB under
normal conditions to create room for immediate release in the event of unexpected shocks (ECB,
2020; ECB, 2021).

As for the measures on borrowers, they are intended to address real estate booms and
episodes of household and corporate over-indebtedness because, in theory, they act ex ante as a
new credit production. Unlike capital requirements, which strengthen bank resilience, these tools
reduce the probability of default and the expected loss on the borrower base by limiting leverage
at the time of origination. These measures are the following:

Loan to Value (LTV): This ratio is the relationship between the loan and the value of the
collateral. It acts as a limit on the loan and attempts to moderate the impact on loss given
default (LGD).



Debt to Income/Debt Service to Income (DTI/DSTI): These ratios generally relate debt to
income, and the limits that may be imposed are intended to reduce PD levels in the event of
income shocks or interest rate rises.
Term limits and repayment structure: This consists of placing limits on the contractual
maturity period at the time of origination or on grace periods, thereby mainly limiting the
duration of the risk.

Other measures not associated with borrowers include the establishment of limits on large
exposures, sectoral requirements and systemic buffers (sectoral SyRB, which are generally
combined).

7.6  Brief reflection on macroprudential policy

This handbook does not reflect on the use and coordination of macroprudential policy in times of
economic boom and stress, nor will it discuss the market’s perception of the use of buffers as a
sign of weakness. Nor will it discuss the problems posed by the restrictions imposed by
maintaining the leverage ratio at the time of releasing buffers, etc.

What is of interest for the purpose of this handbook is to understand how the choice of
capital-focused instruments came about and how the calibration of these capital buffers was
performed. It should be noted that the establishment of these buffers is the result of a prudential
regulation focused primarily on capital, the quantification of which is primarily based on the fiscal
impacts of previous crises (→Laeven and Valencia; 2013), resulting in a considerable increase in
the capital cost for financial institutions.

For the CCyB, the credit-to-GDP gap analysis is used as a benchmark indicator, since as actual
crisis cases show, the gestation of the crisis due to the credit boom always went hand in hand with
excessive credit above GDP. Now, given the capital surcharges, it is unlikely that prolonged
periods of such credit growth. Furthermore, the credit-to-GDP gap reacts very slowly to structural
changes in credit and can send out misleading signals in episodes such as COVID, where GDP falls
sharply and credit grows due to government support measures.

Additionally, through this metric, there was weak evidence between its results and its

translation into capital requirements to cover unexpected losses.27 The calibration of the CCyB has
evolved towards a guided-discretion approach, using a structured scorecard and transparent
supervisory judgement, without relying on automatic triggers and with the principle that this
buffer should be positive in normal times.

The CCoB is the result of a series of empirical studies on probabilities of crises and their cost-
benefit analysis, but its ultimate justification is simply that it provides a static reserve of additional
structural loss-absorbing capacity.

The calibration of the SyRB is justified in terms of structural or sectoral risk and does not fit

well with other macroprudential tools.28 Its calibration depends on the definition of sectoral risk
subsets that depend on three dimensions: type of debtor, type of exposure and type of collateral.
These subsets must first be evaluated for systemic significance and then calibrated. Although the
guidelines do not impose a fixed rule, they generally rely on stress tests that project segment-level
losses and compare them with available absorption capacity. Past crises are also analysed, and
buffers can be established based on past experience. Finally, they are complemented by tools
associated with origination policies such as the establishment of LTV, DTI/DSTI and term limits,
which reinforce each other.

As can be seen, these buffers are not being calibrated based on the endogenous behaviour of
financial institutions in a highly competitive environment that may distort the pricing process.



Reflection on this information may raise questions that need to be addressed in an interesting
debate:

From an economic, non-regulatory point of view, if the CCoB has a structural level of 2.5% and
is not intended to operate countercyclically during periods of stress, why is not incorporated
into the Pillar 1 requirements the CCoB?
Within the current CCyB and SyRB calibration frameworks, is there scope for improvement in
identifying and quantifying the intrinsic vulnerabilities of the banking sector and in measuring
countercyclical capacity so as to enhance the allocation process?
Are the measures affecting origination policies really effective? What is better for the stability
of the system – restrictive measures based on capital or certainty that origination prices
reflect the risks that are being installed in banks’ balance sheets?

Three issues are clear from the above:

1. Boom phase: All banks’ vulnerabilities cannot be remediated via capital-based measures.29

Banking supervision needs to focus on the sustainability of the banking business. As noted
above, in such phases, business models deteriorate and the aforementioned illusion of
stability occurs. A capital buffer based on credit-to-GDP plus a dashboard of indicators does
not seem an optimal option for mitigating the effects of a crisis.

2. A policy of keeping prices aligned with balance-sheet risks helps ensure—over the economic
cycle, in the case of credit risk—that the banking sector earns returns sufficient to generate
the resources needed to provision appropriately throughout the cycle. It also supports an
asset-profitability structure and liability mix that enable banks to remunerate customer
deposits in line with market curves without undermining the profitability required to sustain
other activities. Using the Annual Pricing Gap (PGa) as a prudential management tool can be
helpful, as it would allow for the establishment of a system that would encourage proper
balance sheet management through the ALM function and the implementation of a business
model with an economic cycle perspective.

3. Detonation phase: This phase essentially involves analysing the impacts of events that lead to
risk repricing and illiquidity situations. The instruments established for this phase must be
traceable to the instruments proposed in the boom phase. The Total Pricing Gap (PGt) metric
provides continuity with what was established in the boom phase, helps us to assess the
impacts of the onset of crises and also provides the information necessary for establishing an
automatic stabilisation mechanism for the banking system.

The following sections present a simulation exercise for the Spanish financial system that analyses
its behaviour during the 2009 financial crisis from a pricing perspective. The exercise also explores
what information can be extracted to assess whether there are additional ways to design
macroprudential policies more closely associated with the endogenous behaviour of financial
institutions.

Based on the above results, Section 7.8 proposes an automatic mechanism to stabilise the
banking system. The aim is to establish a direct relationship between the quantification of
vulnerabilities within the banking system and the implementation of macroprudential measures—
a link that is difficult to identify under the calibration of the current regulatory framework. The
proposal seeks to provide banks with clear incentives: institutions that demonstrate sound
governance in balance-sheet management, set prices appropriately, and maintain profitability
consistent with the risks they assume would be rewarded with more efficient capital management
through lower capital requirements. This approach also enhances traceability between the boom-
and-bust phases of financial crises.



7.7  Simulation exercise for the Spanish case

This simulation exercise,30 with an ALM perspective, seeks to present the distortion in pricing in
both asset and liability operations of commercial banks in the resident, non-resident and public
sectors of the Spanish financial system, represented through the PGa (Annual Pricing Gap) and
PGt (Total Pricing Gap) metrics. This innovative approach can be a valuable tool for
macroprudential decision-making during credit booms, and even without the need for excessive
credit growth, acting as a barometer of the health of the banking system.

The data has been extracted from the Bank of Spain’s statistical bulletin31 and Bloomberg. A
time horizon from 1999 to 2015 with quarterly data will be used.

It is important that the calculations are conducted over periods of crisis. To this end, the crisis
episodes identified in →Laeven and Valencia (2012) and Lo →Duca (2017) are used, which as
applied to the Spanish case by →Castro, C. et al. (2016).

Based on the above, the period from 2009Q2 to 2013Q4 is identified as a period of crisis.
Emphasis is placed on the results of the PGt metric during the detonation phase, as this metric is
key to assessing the viability of the banking sector. In addition, to analyse the behaviour of the
PGa metric in earlier periods, the 16 quarters preceding the onset of a crisis are examined to
determine whether the metric provides information that can serve as an early warning signal,
allowing anticipatory measures to be taken during the boom phase, when the sustainability of the
banking business model is of particular importance.

To develop the simulation, we will adapt the principles explained in the Chapter 6 on PGa and
PGt, where we will make some adjustments and assume working hypotheses based on the
information obtained.

7.7.1  Model hypothesis

The objective is to construct the two visions outlined in the handbook, sustainability and viability
of the banking business, but applied to a banking system, taking into account the limitations of
existing data, and therefore, making the necessary adjustments.

ANNUAL PRICING GAP

Margin on Investment = Pricing Investment onBalance Sheet − FTP InvestmentOp

Margin on Funding = FTP Funding Operations − Pricing Funding on Balance Shee

PRICING GAP ANNUAL(PGa) = Margin on Investment + Margin onFunding + F

PRICING GAP TOTAL

Margin on Investment (LFT ) = Pricing Investment onBalance Sheet − FTP Investm

Margin on Funding = FTP Funding Operations − Pricing Funding on Balance Shee

PRICINGGAP TOTAL (PGt − 1st) = [(Margin on Investment(LFT ) + Margin onF

PRICINGGAP TOTAL(PGt − 2nd) = (PRICING GAP TOTAL(PGt − 1st)) + Cap

Capital atRisk = (PRICING GAP TOTAL(PGt − 1st))/Capital

Pricing Investment on Balance Sheet



The interest rate recorded on the balance sheets of financial institutions are taken from the
financial income information (not including the interbank market) obtained from the Bank of
Spain’s statistical bulletin.

The information obtained corresponds to the current interest rate on credit investments
recorded on the balance sheet. However, the available data do not allow for a distinction between
the interest rate applied to outstanding loans and that applied to newly originated loans.

FTP Investment Operations
Cost of funding
Two options are used for the funding cost:

1. Hypothesis 1: All loans are fixed rate, and the cost of funding is derived from the swap curve
rate corresponding to the modified duration of investments, see →Table 7.1. The modified
duration is obtained through assumptions about the average terms of the transactions in the
different credit investment categories. For the conversion to modified duration, it is assumed
that all transactions follow a French amortisation payment scheme, so the modified duration
is approximated by dividing the term of the transaction by 2.

Table.7.1: Hypothesis Calculation of Operation’s Terms and RW.

TERM RISK WEIGHT

DEPOSIT-TAKING INSTITUTIONS. OSR. Commercial credit 1 1

DEPOSIT-TAKING INSTITUTIONS. OSR. Debtors =0.7*20+0.3*10 =0.7*0.4+0.3*0.7

DEPOSIT-TAKING INSTITUTIONS. OSR. Term debtors. Total 5 =0.7*100%+0.3*75%

DEPOSIT-TAKING INSTITUTIONS. OSR. Demand debtors =7/365 1

DEPOSIT-TAKING INSTITUTIONS. OSR. Finance leases 5 1

DEPOSIT-TAKING INSTITUTIONS. OSR. Non-performing loans 1 1.5

Source: Own elaboration

1. Hypothesis 2: All loans are granted at variable interest rates. The 6-month Euribor is set as the
cost of funding.

Operating Cost
This is obtained by allocating the general expenses identified in the statistical series across

loan portfolios and deposits, including wholesale banking.
Expected Loss
As already mentioned, one of the major distortions in the banking business model was the

treatment of Stage 1 assets, where the provision requirement resulting from the expected loss
calculation was made using the 12-month PD.

For the simulation exercise, the delinquency rate is used (in different versions, quarterly, the

average for the cycle, etc.)32 as a proxy for lifetime PD. The default rate is the accounting
reflection of credit risk throughout the economic cycle. Although institutions tend to manage
Stage 3 by selling portfolios, which may imply even higher default rates, the limited availability of
data at this level makes this approach the most feasible option. LGD are assumed to be 50%,

which is the current market average rate.33

Unexpected Loss
Conceptually, unexpected losses should reflect what the proposed model gets wrong about

expected losses. Another function is to cushion extreme business situations involving other risks,
such as paying well above the interbank curve for customer deposits on a sustained basis over



time and not having this correctly recognised in the income model in the pricing of investments or
in the funding strategy.

The formula already identified in the previous chapter is used:

Unexpected Loss = ROE∗(Capital for Pilar 1 y 2)∗RW

As ROE, we will take the average for the cycle from the existing data,34 which is 9.53%, finally
setting it at 10% in line with the results of various studies on the cost of capital for financial
institutions. We will use 12% as the average level required of financial institutions for capital. Risk
weights (→Table 7.1) are obtained on a quarterly basis under assumptions for transactions in the
different credit investment categories, to which average levels resulting from industry practices
have been applied using standard methodology.

FTP Funding Operations
Marginal Interest Rate on Investment
Two assumptions are made for the calculation of the FTP with a pricing perspective:
1.- All deposits are remunerated at the 6-month Euribor.
2.- 50% of deposits are considered demand deposits and are remunerated at 0%, while the

other 50% are term deposits and are remunerated at 6-month Euribor.
Operating Cost
The same treatment is applied as for the FTP Investment Operations.
Fees
Net fees have been taken from the Bank of Spain’s statistical bulletin and expressed in relative

terms as a percentage of total lending.
Provisions
The credit investment provisions reported in the statistical bulletin will be used. Existing

provisions are assumed to correspond to Stage 3, or doubtful, assets; therefore, only provisions
exceeding the total level of Stage 3 assets will be considered as absorption capacity.

When provisions in the historical series are below the level of doubtful assets, this shortfall will
not be recorded as a provision deficit. Instead, it will be reflected as the value of collateral backing
Stage 3 assets.

In expected losses, current provisions are enough to cover current defaults; the issue is the
capacity that must be considered for retaining profits to cushion new provisions resulting from
the evolution of specific expected losses or cycle averages.

Capital
Within the statistical series, the stock of capital and reserves of the banking system will be

used as absorption capacity, with a portion of these designated as a buffer. In the study, it is
referred to as capital at risk.

7.7.2  Results

Sustainability of the Banking Business – Key to the boom phase in banking crises

At the end of 2000, the ECB set rates at 4.75%. From 2001, with the dot-com crash combined with
9/11, and especially from 2002 and 2003, the ECB cut rates to 2%, keeping them low until 2005. The
Euribor curve moved in line with the ECB’s official rates, settling at around 2-3% from 2003
onwards.

From 2005 onwards, the economic landscape changed. The eurozone economy recovered,
inflationary pressures began to appear, and the ECB began a cycle of increases from 2% in
December 2005 to 4% in 2007.

The Spanish economy showed strong growth compared to the EMU, driven by:



A fall in real interest rates with the introduction of the euro.
Very dynamic domestic demand, especially in consumption and investment in housing.
Intense job creation.

Inflation was higher than the European Union average, but rates were the same for all eurozone
countries, so the real rate in Spain was even lower, fuelling credit and investment, especially in
construction.

The banking sector was undergoing a transition to low rates and a change of currency. There

was an explosion in mortgage lending, as can be seen in →Figure 7.1,35 specifically from 2005 to
approximately 2008. During this period, variable-rate mortgages at very low prices further
stimulated demand for credit. To compensate for the fall in interest rates and supported by the
situation in the real estate sector, financial institutions managed to maintain significant year-on-
year growth in quarterly financial income. This can even be considered explosive, as interest rates
began to rise in line with the evolution of credit around 2005–2006.

Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.1:  Spanish Banking Sector Evolution – Credit Investment.

This growth was financed (→Figure 7.2) through greater dependence on capital markets and is
reflected in the loan-to-deposit ratio, which peaked in 2007 at 130% for the sector.



Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.2:  Spanish Banking Sector Evolution – Funding.

Interest expenses during 2011 and 2012 exhibit a year-on-year evolution in quarterly data with a

beta36 well above 1, reflecting the financing difficulties faced by the financial system in an
uncertain environment and the challenges Spanish banks encountered in renewing wholesale
funding.

This is simply an accounting view of the evolution of credit, deposits, income and costs, etc. A
supervisor may be particularly interested in assessing whether investment and financing interest
rates are appropriate in such an environment and whether the business model of financial
institutions is sustainable. This assessment is especially important during the boom phase of a
crisis.

To address this question, it is useful to rely on the Annual Pricing Gap (PGa) metric, which
allows for an assessment of whether loan interest rates adequately cover the financial risks on the
balance sheet, ensuring both for the proper development of the business, as well as the
sustainability of the financial institution.



Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.3:  Margin on Investment (Spot – Stage 3).

→Figure 7.3 reveals some interesting issues. The Margin on Investment37 (right axis), which
provides an overview of how sustainable the retail credit investment business is, remains negative
for much of the time horizon. It is noteworthy that during the expansion period, which is within
the 16 quarters at the start of the financial crisis (blue band zone), the margin on investment
begins a significant downward trend. It can be seen that balance sheet prices are not adequately
reflecting the rise in the curve. Overhead costs with the volume effect are falling, but this does not
justify the misalignment of prices on the balance sheet. Furthermore, it should be borne in mind
that these price deficiencies are occurring despite very low levels of late payments due to the
excessive growth of credit, i.e., prices were becoming unbalanced without any forward-looking
perspective. From 2005 to approximately 2008, there were clear signs that the financial system
was growing in an unbalanced manner, as prices were not reflecting the financial risks embedded
in the balance sheet and unexpected losses, UL, are completely absorbed by the negative margin
on investment.

Added to this is the fact that the expected loss38 is valued on a spot basis, and as a good
management practice, prices should reflect an average expected loss over the economic cycle, in
order to accumulate profits and create provision buffers that can respond in times of economic
downturn, making the financial system less procyclical. This is the manifestation of the
phenomenon known as the illusion of stability: historically, results appear in the accounts, but
from an ALM perspective, the reading is different. As discussed in the previous chapter, banking



competition and the failures in the credit risk provisioning model for impaired assets are part of
this identified problem.

It can also be seen that, following the sharp fall in interest rates in 2008 with the onset of the
subprime crisis, the margin on investment became very positive as the yield curve falls sharply
and loans remain fixed at higher rates. This is a temporary effect of loan rates being adjusted due
to the delay in their repricing. If this positive effect is not accompanied symmetrically by financing,
it is only a temporary effect of the balance sheet’s interest rate risk sensitivity structure.

If profitability were assessed by taking into account the average expected loss over the

economic cycle,39 the resulting system would exhibit less procyclicality in pricing during periods of
volatility. Moreover, adopting this perspective would reduce part of the negative investment
margin associated with expected spot losses, although in the time horizon the sustainability of the
business is supported by the unexpected loss or cost of capital, that is, the profit that in theory
should be obtained is absorbed by the pricing deficit to contemplate the financial risks of the
operations, as can be seen in →Figure 7.4.

Maintaining an appropriate return on credit investment must be measured by incorporating
the average expected loss over the economic cycle into the pricing exercise. The institution must
ensure that it has the capacity to generate a return that at least covers the average risks of the
economic cycle. →Figure 7.4 shows the two margins on investment resulting from applying the
expected spot loss to one and the average expected loss of the cycle to the other. It can be seen
that until approximately 2009, using the average value, the margin on investment sends early
signals that there is a business model that, with average cycle parameters, is not generating
sufficient financial income to subsequently, if regulation allows, provision the necessary amount
to absorb losses when the economic cycle deteriorates and obviously remunerate the rest of the
risks incorporated in the commercial banking business, that is, a sustainable banking business.

From 2009/2010 onwards, as the default rate increases and reaches average cycle levels, the
two margins on investment become practically equal. These practices would allow for less
procyclicality in credit supply, as banks would be more robust in times of uncertainty.



Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.4:  Margin Investment Compensation.

Until we arrive at an overall view of the pricing scheme through the Annual Pricing Gap (PGa), we
will analyse the behaviour of retail financing over the time horizon under study through the
margin on funding.



Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.5:  Margin on Funding.

The main conclusion that can be drawn from →Figure 7.5 is that, since the outbreak of the crisis in
2009, the margin on funding has fallen to very negative levels due to tensions in the capital
markets and the battle for deposits that took place in the Spanish financial system, leading to the

introduction of price control measures.40

A very negative margin on funding may affect the sustainability of the banking business when
crises arise, particularly from a liquidity risk perspective, as institutions may be required to
remunerate deposits at rates well above the term structure of interest rates. This does not imply
that financial institutions should price assets under extreme market conditions in a business-as-
usual environment. However, prudence is required to ensure that investments offer a return
profile consistent with interest rate risk—that is, prices should be set in line with the prevailing
market curve and their modified duration. This helps ensure that, in the event of a sharp shift
from non-maturing deposits to term deposits, institutions retain sufficient financial income to
partially absorb such shocks.

In addition, from a liability composition perspective, a prudent growth strategy helps maintain
a structure in which the weight of NMD offsets periods when deposit remuneration may lie well
above the term curve. In such cases, the spread paid above the curve can be mitigated by the
share of NMD, which are remunerated at 0%.

It is important to know how to interpret the combined view of margin on investment and
margin on funding. Margin on investment must be viewed in the context of previous
developments prior to the onset of any financial crisis. With regard to margin on funding, its



evolution before the onset of any financial crisis must also be analysed, but above all, lessons
must be learned from its behaviour during the development phases of financial crises, because it
provides insight into the prudence that must be maintained in the composition of liabilities and
the speed of investment growth that will affect the future sustainability of the banking business
via financing.

Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.6:  Annual Pricing Gap.

→Figure 7.6 shows that during the 16 quarters prior to the onset of the crisis, the system

maintained a negative PGa41,42 caused by strong growth in credit investment with prices not
adjusted to their risk profile. This dynamic was largely driven by competition, as credit growth
intensified and pricing imbalances widened. This imbalance could not be offset by the funding
structure prevailing at the time. As shown, both the structure of liabilities and their remuneration
further undermined the sustainability of the banking business from the onset of the crisis in 2009.
Resources theoretically allocated to absorb unexpected losses proved insufficient to correct the
underlying sustainability imbalances of the business model or to sustain double-digit returns on
equity during that period (based on accounting data)—a weakness that has also been highlighted
in analyses of banking business models, particularly under conditions of heightened uncertainty.

Moreover, during the 2005–2006 financial years and thereafter, compensation within the PGa
metric for the funding component relied on margins generated by short-term lending, while the
investment margin—associated with very long-term operations—was negative. This mismatch



constitutes an additional early warning indicator. Finally, the fee and commission incomes were
notably flat and did not function as an active management tool in customer negotiations. As
investment margins came under pressure, fee and commission were not increased to offset the
deterioration in customer profitability management.

Therefore, it can be concluded that PGa presents an opportunity as a complementary analysis
to the methodologies developed by supervisors to assess the sustainability of the banking
business, which is key to establishing early warning indicators in the boom phases prior to the
detonation phases of systemic crises.

Banking business viability – key in the detonation phases of banking crises

Once a crisis begins, attention must shift to the viability of the banking business. In this context,
Total Pricing Gap – PGt is considered a very useful tool for this purpose. Unlike the PGa metric, PGt
incorporates expected loss in its entirety. Conceptually, it is equivalent to simulating the
immediate materialisation of a financial crisis and assessing its impact, including the absorption
capacity provided by existing provisions and the amount of capital that would be required to
absorb the losses not covered by those provisions. In addition, PGt accounts for how credit risk
may increase or decrease depending on the financing structure and remuneration scheme.

For the period analysed for the Spanish financial system, the results of a simulation using the
spot expected loss can be seen in →Figure 7.7.

Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.7:  Total Pricing Gap – PGt 1st.



This graph shows, through the margin on investment, that if the same expected loss of Stage 3
spot for each period were to be repeated on the Stage 1 portfolio, it would reflect the financial
situation of the banks in the event that the risks on the balance sheet were to materialise, in
addition to the aforementioned credit risk.

It can also be observed that the margin on funding was also negative, especially after the
onset of the crisis, and was insufficient to offset the profitability deficit for the risks assumed. In
other words, 16 quarters before the onset of the 2009 crisis, the financial system only had the
capacity to deal with the specific defaults it had at that time if they were to be repeated for the
Stage 1 portfolio, without having the capacity to apply a forward-looking perspective in risk
management.

Provisions fell significantly from 2005 onwards, due to the transition to new accounting
standards (CBE 4/2004). In addition, during the period of strongest credit growth, the weight of
provisions did not increase to take advantage of this boom, which left the system more
vulnerable.

Fees were obviously too low to absorb the observed levels of profitability deficits.
→Figure 7.8 shows the evolution of the PGt-2nd and its main components that help explain it.

Firstly, it should be remembered that this metric shows us what the capital level of the banking
system would be in the event of average economic cycle losses, as well as incorrect asset pricing
according to their modified duration, which would be a problem if the margin on funding were to
be consistently negative. A negative margin on funding in the short term, for fixed-rate balance
sheets on the asset side and financed with deposits, would be a problem if that negative level
were greater than the slope of rates between the modified duration of assets and liabilities.
Logically, the evolution of PGt-2nd over time depends on PGt-1st (with average expected loss over
the economic cycle or LFT), which has remained negative since the beginning of the series and
has worsened since approximately 2008. The most negative PGt-1st level, from 2008 onwards,
comes hand in hand with the fall in market rates and the maintenance of the deposit
remuneration policy in order to preserve liquidity levels in a banking system such as Spain’s,
which is highly dependent on capital markets due to its real estate boom. This whole issue can be
seen through the margin on funding from the 2008/2009 financial year onwards.

The assessment of the potential impacts on capital, in the event of the risks materialising, is
reflected in the capital at risk metric. In general terms, the evolution of capital at risk is
determined by the pricing deficit in the asset, which is correctly identified through the margin on
investment. It is like a thermometer in terms of the level of capital on the risks on the balance
sheet that are not correctly remunerated. Its sharp fall in 2009 goes hand in hand with the decline
in capital levels on banks’ balance sheets at the same time, and its recovery coincides with the
recapitalisation of the Spanish banking system around 2012.

The fall in capital since 2009, as can be seen in the graph, goes hand in hand with a sharp rise
in the expected spot loss, which, as can be seen, exceeds the average levels of the system since
2009, together with a need to maintain a remuneration of deposits above the yield curve as a
result of the war on liabilities during the financial crisis. The impact on capital could have been
mitigated through the implementation of a dynamic provisioning model, as will be seen below.



Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.8:  Total Pricing Gap – PGt 2nd.

It should be emphasised that the accuracy of the simulation exercise would increase substantially
with access to credit bureau data. Such information would make it possible to model transactions
at the individual level, generating significantly greater analytical value. A rich, bottom-up
perspective would then be available, enabling the development of a real-time monitoring
framework capable of identifying herd behaviour within the financial system. Moreover, the mere
existence of a supervisory instrument based on this approach is likely to induce self-regulation, as
market participants adjust their behaviour in response to enhanced oversight.

7.7.3  Conclusions

The conclusions that can be drawn from the simulation exercise are:

Entities must maintain orthodoxy in keeping balance sheet profitability levels in line with
financial risks. In the boom phases prior to the onset of systemic crises, the PGa metric can
provide value as an early warning indicator and for monitoring the banking sector, providing
a more complete assessment than that provided by accounting information.

Focus on structural risks:
Correct pricing in line with the modified duration of assets (plus the other well-
established pricing components) ensures that term deposits can be remunerated at
curve levels and that the liquidity premiums payable on those deposits at times of
maximum volatility in the system can be balanced against the weight of NMDs which,



due to their remuneration, generally at 0%, offset that liquidity premium for term
deposits.
As long as there are long-term fixed-rate risks with a profitability deficit, greater
weight and discipline must be maintained in the financing structure and its
remuneration, since, although a long-term profitability deficit is being financed with
short-term structures, at least that discipline must not be lost.

Macroprudential measures for the boom phase, such as limits on LTV and DTI, are not
sufficient. They can be established, but if prices continue to be set poorly due to competition
issues, the problem still remains. If there are doubts, for example, about real estate
valuations, it is sufficient to establish modifications in the LGD of the pricing model. If the
doubts are about laxity in admission policies regarding payment capacity, it is sufficient to
ensure that the appropriate PDs are being recognised for the risk profile of borrowers.
Risk premium setting policies should be established with a forward-looking vision, at least
with the average of the economic cycle, to ensure a profitability model that makes the
banking business model sustainable and less procyclical.
At the macroprudential level, for the detonation phase of systemic crises, a countercyclical
framework should be established, based on provisions that are capable of mitigating the
harmful effects of a financial crisis such as that of 2009 and that are also capable, in the event
of low growth, of guaranteeing a financial system with a sustainable business model and
allowing for traceability with early warning systems for boom phases. If we combine this with
proper price maintenance in balance with the market curve at any given time based on the
modified duration, and work in that direction, these are key factors for the viability of the
financial system. The PGt metric would help to implement this macroprudential vision, as it
provides the information needed to construct the automatic banking system stability
mechanism presented below.

7.8  Automatic mechanism for stabilising the banking system: A

proposal

When designing or proposing a mechanism to safeguard financial stability in periods of credit
expansion —and even in the absence of excessive credit growth when economic conditions may
still pose future risks to the banking system—a two-pronged approach is required:

1. Ensure that the financial system maintains an appropriate balance between profitability, risk,
provisioning and capital, both for new lending and for existing exposures. This objective
underpins the sustainability of the banking business model and can be supported through
the application of the Annual Pricing Gap (PGa) metric, which provides an assessment of the
extent to which balance sheets are appropriately remunerated relative to the risks
undertaken.

At the macro level, this vision has been explored through a simulation exercise, and a potential
implementation path has been outlined. At the micro level—on an institution-by-institution basis
—it can be operationalised through the Supervisory Review and Evaluation Process (SREP), which
is discussed in detail in the following chapter.

1. Ensure that the financial system has the capacity to respond effectively to systemic credit
events, such as those experienced during the 2009 financial crisis. This capacity should be
implemented through instruments other than traditional macroprudential buffers, whose
activation may be constrained by the stigma associated with their signalling effects on



financial institutions’ valuations in capital markets. Such instruments should be governed by
clear and transparent rules for both accumulation and activation.

→Figure 7.6 clearly shows how, through the correct measurement of the PGa, correct pricing can
be guaranteed both in times of strong credit growth and without it, providing more information
than that provided by the classic view of accounting. Therefore, this would be the first step.

The second step would be to design a countercyclical mechanism for accumulation and
activation mechanism of provisions capable of absorbing systemic shocks. Such a mechanism
would aim to decouple banking crises from broader economic downturns by preventing
contagion through the measures described above. This objective can be achieved by maintaining
a banking system whose business model ensures that profitability accurately reflects the financial
risks embedded in its balance sheet, alongside a dedicated mechanism to absorb sudden
systemic crises in which the materialisation of financial risks exceeds their average level over the
economic cycle.

Clearly, the macroprudential instrument must be a buffer of provisions.43 Based on historical
experience, →Figure 7.9 shows that the deterioration was not only significant but was driven
almost entirely by expected losses. This experience is well documented and measurable. While it
is clearly impossible to predict future developments with certainty, recent history suggests that
maintaining a banking system equipped with a dynamically accumulated provisioning mechanism
—calibrated to an average level over the economic cycle—may represent an optimal solution.

Source: Own elaboration based on data from the Statistical Bulletin of the Bank of Spain.

Figure 7.9:  Total Pricing Gap – PGt 1st (Spot Expected Loss).



The next step, therefore, is to propose a framework governing the accumulation and use
(activation) of such a mechanism, see →Figure 7.10.

Source: Own elaboration.

Figure 7.10:  PROVISIONS’ BUFFER RULES.

In essence, the automatic mechanism would aim—through a predefined transition path—to
ensure that the system accumulates countercyclical provisions equivalent to the average level of
expected losses over the economic cycle. These provisions would be activated only when the
increase in expected losses exceeds the cyclical average by one standard deviation (or a higher
threshold, depending on the assessment of the system’s profitability, as certain credit events may
occur without a liquidity crisis and may be absorbed through other sources of earnings).
Activation would continue until the accumulated provisions are fully deployed to cushion the
impact of the shock.



Source: Own elaboration.

Figure 7.11:  Automatic Mechanism for Stabilising the Banking System.

Graphically, the automatic mechanism for using the provision buffer would appear as shown in
→Figure 7.11.

It can be seen that the level of the buffer is equal to the average expected loss for the cycle,
and, for example, in the case of Spain, the expected loss tripled that level in the simulation
exercise. It should be emphasised that the key to the automatic mechanism is not based
exclusively on the level of the buffer, but on the incentive scheme generated in the management
of banks by requiring its maintenance over time as institutions grow organically and inorganically.
If a banking system grows significantly, it has to accumulate provisions for the buffer (within the
established time frame), which would imply a significant retention of profits and, therefore, a
lower capacity for growth with organically generated capital. Only those financial institutions that
have accumulated larger buffers in the past will be able to grow somewhat faster than their
competitors, and this will only be possible with the correct application of prices in the business
model that remunerate the risks to which they are exposed or, in other words, maintaining proper
PGa discipline and/or developing complementary activities in the banking business that increase
profitability, such as cross-selling through the banking-insurance business, investment funds,
pension plans, ALCO portfolios, structural efficiencies, etc.

Discussing macroprudential LTV and DTI policies under this working model does not make
much sense either, as the only thing that matters is ensuring that the system is setting and
maintaining prices (although they may be complementary measures, nevertheless, with the
pricing policy prevailing) in line with the PDs and LGDs inferred from the macro situation in terms
of accepted collateral and the micro situation in terms of customer credit quality.

Finally, this proposed model could be debatable and is obviously incompatible with the
current system of macroprudential buffers through capital instruments, which should be



eliminated44 as well as with a structure of MREL requirements, which, with the potential
integration of an automatic mechanism such as the one presented here, should be gradually
reduced due to their reduced necessity and current high cost for financial institutions, leading to a
simplification of prudential regulation for financial institutions in the sector.



8  PRICING GAP: A regulatory view. An assessment tool
of banking business risk

The purpose of this chapter is to introduce the Annual Pricing Gap (PGa) and Total Pricing Gap
(PGt) metrics as instruments that can be used in the current Supervisory Review and Evaluation
Process (SREP) and, more specifically, in the Business Model Analysis (BMA). To this end, the latest
available information of interest to the value-added proposal will be reviewed and its process and
possibilities for integration will be discussed.

The value of integration into the SREP process, and within it, into the BMA process, is very
important, as it allows for traceability between the macro view discussed in Chapter 7 and the

micro view discussed in the SREP procedure.45 More specifically, this chapter presents how the
issue of the sustainability and viability of the business model of financial institutions can be
integrated into the quantification of P2R and P2G.

8.1  Regulatory framework and evolution of the SREP

The regulatory framework of the SREP (Supervisory Review and Evaluation Process) has its origins
in the second pillar of the Basel II capital agreement (Pillar 2), which introduced the supervisory
review as a complement to the minimum capital requirements of Pillar 1. Pillar 2 establishes two
main components:

a. Banks must internally assess their risks and capital needs (through the ICAAP (Internal Capital
Adequacy Assessment Process) and the ILAAP (Internal Liquidity Adequacy Assessment
Process).

b. Supervisors must comprehensively review and assess each institution and may require
additional capital or other measures depending on the risk profile observed. This second
component is precisely the SREP, whose key purpose is to ensure that each bank has robust
corporate governance and risk management systems in place, as well as sufficient capital and
liquidity to cover all its present and future risks.

In the European Union, the SREP was legally established by Directive 2013/36/EU, which in Article
97 requires competent authorities to carry out, at least annually, a supervisory review and
evaluation of each institution. This legal requirement is maintained in subsequent revisions of the
directive (CRD V and CRD VI proposals), with additions on the treatment of certain risks and
coordination between supervisors. CRD IV also empowered supervisors to impose Pillar 2
measures, including additional capital requirements, restrictions or improvements to internal
processes, and a capital guidance (P2G), which constitutes a capital expectation rather than a
requirement, as a breach does not trigger any MDA restrictions.

To achieve uniformity in the application of Pillar 2 across the various EU countries, in 2014 the
EBA issued guidelines on common procedures and methodologies for the SREP (EBA/GL/2014/13).
These guidelines provided, for the first time, a common framework for all supervisors (whether
national authorities or, in the euro area, the SSM through the ECB) to assess certain elements in a
consistent manner: the sustainability and viability of the business model, the adequacy of internal
governance and controls, risks affecting capital and risks affecting liquidity.

The guidelines established a harmonised scoring system from 1 to 4 for the different areas
and for the overall assessment, criteria for determining capital surcharges, and principles of
proportionality according to the size and complexity of the institutions. When the European



Central Bank assumed direct supervision of significant institutions in the euro area in 2014 (Single
Supervisory Mechanism), it adopted these EBA guidelines and integrated them into its own SREP
methodology, known for its structured approach and categories of institutions.

Since their introduction, the EBA’s SREP guidelines have been updated several times to
incorporate new regulatory developments and improve methodological aspects. An important
milestone was the conceptual separation between the Pillar 2 Requirement (P2R), which is binding
and computable in capital requirements, and Pillar 2 Guidance (P2G), which is non-binding,
clarified after the 2018 edition of the SREP guidelines. Elements such as the specific assessment of
excess leverage risk (introducing P2R-LR and P2G-LR for the leverage ratio), cooperation between
prudential and anti-money laundering (AML) supervisors, and qualitative considerations such as
environmental, social and governance (ESG) risks have also been incorporated. The most recent
version under development (draft 2025) updates the SREP to align it with CRD V/VI, Basel III final
and the lessons learned from its implementation, including a review of the P2G methodology
(given the experience of stress tests).

It is worth mentioning that, in addition to the EBA guidelines, there are specific
complementary guidelines that develop particular aspects of the SREP. For example, the EBA has
issued guidelines on interest rate risk assessment in the banking book (IRRBB), on
technological/ICT risk assessment in the SREP, on concentration risk management, among others.
All of these fall under the umbrella of Pillar 2 and are intended to ensure that supervisors
comprehensively assess all the idiosyncratic risks faced by an institution.

8.2  SREP architecture and the role of the BMA

The SREP process is structured into four thematic blocks or “pillars” of assessment, covering all
critical areas of an institution’s risk and solvency profile. These four elements are analysed both
separately and jointly to form an overall supervisory view of each bank. The pillars of the SREP and
a brief description of their scope are listed below:

Block 1: Business Model Analysis (BMA). Assesses the viability and sustainability of the
institution’s business model and strategy. It includes an analysis of the institution’s
competitive position, sources of income and expenditure, ability to generate risk-adjusted
returns, consistency of its strategic plan with the resources and risks assumed, and potential
vulnerabilities (e.g., excessive concentrations, dependence on certain markets or products,
etc.). It is both a retrospective (current and past performance) and prospective (future
projections) analysis, incorporating micro- and macro-prudential considerations. This pillar
answers the question: Is the bank’s business model sound and sustainable, and can it survive
over time by creating value within a reasonable level of risk?
Block 2: Assessment of Internal Governance and Controls. This examines the quality of the
institution’s corporate governance and the effectiveness of its control functions at an overall
level. It includes the organisational structure and suitability of the Board of Directors and
senior management, the risk and conduct culture, remuneration policies, the functioning of
internal control units (risk management, internal audit, compliance), the existence of a robust
risk management framework (risk identification, measurement, control and monitoring) and
risk data aggregation capacity, as well as specific aspects such as technology risk
management (ICT), cybersecurity, money laundering (ML/TF) risks insofar as they affect
prudential risk, and crisis recovery planning. Poor governance and internal control are often a
catalyst for financial problems, so this pillar is essential for assessing confidence in the bank’s
management and its risk control systems.



Block 3: Capital Risk Assessment (Capital Adequacy). It analyses in detail the main quantifiable
risks that consume regulatory capital, as well as the adequacy of the institution’s own funds
in relation to those risks. It typically covers credit and counterparty risk (including credit
concentrations), market risk, operational risk (and operational loss events, including
technological ones), and interest rate risk in the banking book (IRRBB), among other relevant
risks depending on the bank’s profile.

For each risk category, the supervisor assesses the bank’s inherent exposure, the effectiveness of
its management/controls to mitigate it, and the resulting residual risk. This forms a view of the
bank’s internal capital adequacy (ICAAP) and determines whether the minimum Pillar 1
requirements are sufficient or whether Pillar 2 capital surcharges are needed to adequately cover
those risks. This quantitative pillar is central to the determination of P2R, discussed below. In
short, it answers the questions: What are the bank’s most significant financial risks, and does it
have sufficient capital to absorb unexpected losses associated with them?

Block 4: Assessment of Liquidity and Funding Risks (Liquidity Adequacy). Reviews the bank’s
liquidity position and its resilience to liquidity shocks or funding difficulties. It includes the
assessment of intrinsic liquidity risk (e.g., asset/liability maturity structure, concentration of
funding sources, deposit stability), liquidity risk management (e.g. quality of the ILAAP
framework, liquidity contingency plans, liquid asset buffers) and stable funding risk
(dependence on wholesale funding, etc.).

Supervisors check compliance with regulatory ratios (LCR, NSFR) but go further, assessing internal
liquidity scenarios and possible outflows of funds in stress situations. If they detect significant
weaknesses, they may require corrective measures or even additional liquidity requirements (e.g.,
maintaining a certain level of quality liquid assets or reducing funding gaps). This pillar answers
the question: Can the bank meet its liquidity obligations and needs even under adverse scenarios,
and is its long-term funding strategy adequate?

Each of these four pillars typically receives a supervisory score ranging from 1 (low risk or
concern) to 4 (high risk or concern) based on the supervisor’s findings. The supervisor then
prepares an overall assessment of the bank, often reflected in a composite or overall score that
determines the institution’s supervisory category, which influences the intensity of future
supervision.

The SREP assessment culminates in a comprehensive supervisory decision, which sets out the
measures to be implemented by the institution. Among the most important measures are
additional capital requirements (Pillar 2 Required, P2R), expressed as a percentage of risk-
weighted assets that the bank must maintain above the Pillar 1 minimums. Alongside these, from
2016-2018, capital guidance (Pillar 2 Guidance, P2G) is also communicated, indicating a
recommended level of capital to withstand severe stress conditions, although non-compliance
does not automatically trigger supervisory measures. In addition to capital, the SREP may involve
qualitative measures: for example, requiring improvements in internal controls, limiting certain
operations or exposures until deficiencies are corrected, strengthening management bodies,
among others. It may also set additional liquidity requirements, such as maintaining a certain
liquidity coverage ratio (LCR) above the legal 100%, etc. All these measures are set out in the
formal SREP Decision that the supervisor communicates to banks each year.

A crucial aspect of the methodology is proportionality. Not all banks are analysed with the
same depth or frequency in each area; rather, the scope of the SREP is adjusted to the systemic
importance, size, complexity and risk profile of the institution.

In conclusion, the overall SREP methodology combines quantitative and qualitative analysis,
retrospective and prospective approaches, and a holistic view of the bank. The end result is a



comprehensive assessment of the institution’s current and future viability. The SREP provides the
supervisor with an informed diagnosis for action. If the diagnosis is favourable, it can maintain a
normal monitoring approach; if it identifies weaknesses, it may activate closer monitoring,
corrective measures or require extra capital or liquidity, as appropriate; if it discovers severe risks
to viability, it can even escalate actions to early intervention measures or coordinate with
resolution authorities.

8.3  Critical aspects in business model analysis

Business Model Analysis (BMA) is the first pillar of the SREP and aims to provide a comprehensive
view of the bank’s business strategy, its short-term viability and its medium- to long-term
sustainability. It is based on the premise, supported by historical experience, that many banking
crises cannot be explained solely by unexpected external shocks, but rather by pre-existing
structural vulnerabilities in the institution’s own business model. Typical vulnerabilities include
uncontrolled excessive growth strategies, shifts towards high-risk segments without adequate
management capacity, strategic plans based on overly optimistic assumptions, or poor execution
of well-conceived plans. The BMA therefore enables the supervisor to identify these root
weaknesses before they manifest themselves in losses or solvency problems, enabling more
forward-looking and preventive supervision.

The ultimate purpose of the BMA is to assess whether the bank can generate sustainable and
sufficient returns, commensurate with its risks, both in the immediate term (next 12 months,
concept of viability) and over a broader strategic horizon (3 years or more, concept of
sustainability). According to the definition adopted by the ECB’s SSM and reflected in EBA
guidelines, the viability of the business model refers to the institution’s ability to generate
acceptable returns in the coming year (usually measured in terms of return on equity (ROE) above
the cost of capital, among other indicators), given its current situation, its revenue and cost
drivers, and the environment in which it operates. Business model sustainability, on the other
hand, refers to the bank’s ability to maintain that acceptable profitability over at least three years
and through a complete economic cycle, considering the expected evolution of its business
environment and the execution of its strategic plan. In short, viability is a short-term concept (one
year) and sustainability is a medium-term concept (three years or more), both from the
perspective of a supervisor who judges whether the benefits are acceptable and proportionate to
the risk assumed.

To reach such an assessment, the supervisor must gain a comprehensive understanding of
the bank’s business model and strategy. This encompasses multiple facets: How does the
institution generate profits? What are its main lines of business, products or geographical
markets, and how much does each contribute to income and expenses? What competitive
advantages or disadvantages does it have? What macroeconomic or market assumptions
underpin its business plan? Does it have the necessary resources (financial, human, technological)
to execute its strategy? What are the external conditions (regulatory, technological, competitive)
that could favour or threaten its future success? The BMA seeks to answer these questions by
combining quantitative analysis (e.g., financial indicators, projections) with expert qualitative
judgement on less tangible elements (quality of management, credibility of the plan, strategic
positioning, etc.).

The sources of data and information for the BMA are varied. The EBA’s SREP guidelines and
ECB practices explicitly identify a number of minimum inputs that supervisors should consider:

The institution’s strategic plan, including multi-year financial projections and underlying
economic assumptions.



Financial statements and regulatory reports: financial information (balance sheets, income
statements) and prudential reports (COREP, FINREP) to analyse the balance sheet structure,
profitability, capital levels and other current and past quantitative indicators.
Internal management information: analytical accounting by business unit, geography, etc.
This granular information provides a better understanding of which activities or segments
generate profits or losses.
Recovery plans: as they contain stress scenario analyses and strategic options for extreme
situations, they can reveal vulnerabilities in the business model.
Resolution plans and resolvability assessments: the conclusions of the resolution authority.
Bank plans for ESG risks: in accordance with Article 76(2) of CRD IV, institutions must plan
how to manage environmental risks.
Third-party reports: external audits, analyses by rating agencies or financial analysts, which
can provide an independent perspective on the bank’s situation.
Macroprudential studies: reports from the IMF, the central bank or other institutions on the
economic environment, markets or financial stability, to provide context for the bank’s
operations.

With this broad information base, the supervisor proceeds to carry out the analysis in several
stages or areas of assessment within the BMA. These areas can be summarised in three blocks:

1. Quantitative analysis of the current situation.
2. Qualitative analysis of structural factors.
3. Prospective analysis of strategy and future projections.

8.3.1  Current quantitative analysis

The supervisor examines the bank’s recent financial results to assess its ability to generate
acceptable profits in the short term. Here, the drivers of profitability are evaluated: the result is
broken down into its main components (interest margin, commissions, results from financial
operations, operating expenses, cost of credit through provisions, etc.).

It is important to distinguish between recurring and stable sources of income and exceptional
or volatile elements. Historical trends are analysed, such as whether income and margins are
increasing or decreasing, and how efficient the bank is (cost/income ratio).

Key indicators such as ROE, ROA, net interest margin on assets, cost of risk and cost to income
are compared with peer groups. The aim is to determine whether the bank is intrinsically capable
of covering its costs and generating a return above its cost of capital, without relying on
extraordinary factors.

At the same time, the balance sheet structure and capital situation are analysed: the mix of
assets (loans, securities portfolio, others) and liabilities (deposits, wholesale debt, capital), the
growth of risk-weighted assets and equity through retained earnings or issues.

The aim is to identify possible imbalances or concentrations: for example, excessive
dependence on one type of financing, a high concentration of loans in one sector or geography,
etc., which could compromise income stability or involve high risks.

Indicators such as return on assets or return on capital are considered in relation to the risks
assumed (measured by capital ratios). In short, this quantitative part answers the questions: Is
the bank making sufficient profits today and how sensitive are those profits to identifiable risk
factors?

8.3.2  Qualitative analysis of structural factors



On the one hand, the supervisor analyses the external business environment. It examines the
economic and market landscape in the main areas where the bank operates, as well as the
competitive, regulatory and technological conditions that affect it. Assessing the environment
allows threats or opportunities for the bank’s model to be identified (e.g., structural changes such
as banking digitalisation or the ecological transition may require the bank to adapt its model).

On the other hand, key internal or external dependencies for the bank are identified. For
example, a bank may be heavily dependent on a costly physical distribution network or,
conversely, on a technological platform. It may have a large base of loyal customers (strength) or
depend on a few corporate customers (weakness). The franchise and competitive advantages are
also assessed: the institution’s reputation, the strength of its brand, relationships with customers
and suppliers, and any areas where it has an advantage over competitors (e.g., specialisation in a
profitable niche, economies of scale). This indicates how defensible its market position is.

Finally, the support of technology for the business is assessed. Is the bank’s technological and
digital infrastructure aligned with its strategy, enabling it to operate efficiently and offer new
products, or is it rather an obstacle (obsolete systems that increase costs or make it difficult to
compete online)? IT deficiencies can prevent adaptation to trends such as digital banking and
thus threaten sustainability.

All this qualitative analysis allows the supervisor to understand the potential success or failure
factors of the business model beyond the numbers.

8.3.3  Prospective analysis. Strategic plan and projections

This is the phase in which the supervisor evaluates the strategic objectives declared by the
institution and its main drivers of success, assessing how realistic and well-founded the strategy
is. The gap between the current business model and the one to be achieved (“target model”) is
examined, as well as how plausible the actions to close that gap are.

A critical task is to assess the credibility of the bank’s financial projections. The
macroeconomic (GDP growth, interest rates, inflation) and market (credit growth, margin trends,
credit quality) assumptions underlying the plan are compared with reasonable scenarios or
independent forecasts. If the bank uses overly optimistic assumptions, the supervisor will note
this as an execution risk. The internal consistency of the plan is checked to ensure that the various
objectives are not contradictory (e.g., growing market share and improving margins) and that
they are backed up by concrete actions.

The bank’s execution capacity is also considered. Its track record in delivering on previous
plans, the quality of its management, and the resources available to implement the strategy. A
useful element is to review how accurate its past plans were. If it systematically overestimated its
earnings or underestimated its costs, this is a sign of bias in planning. An assessment is made of
whether the entity’s structure (staff, systems, culture) is adequate for what it intends to do.

As part of this forward-looking assessment, the supervisor may conduct its own analyses:
idiosyncratic stress tests on projections, peer comparisons of assumptions, and questions such as
“Are you projecting much faster growth than your peers without justification?” The supervisor
may even engage in direct interactions with the bank to discuss its plans. In fact, it is good
practice for the supervisory team to meet with the bank’s senior management to question and
understand the premises of the plan in an exercise of constructive challenge. These discussions
provide clarity and also allow the supervisor to exert influence if it detects unrealistic approaches.

As part of the forward-looking analysis, specific issues relating to future profitability are also
examined: whether the bank has a robust business cost allocation framework that allows it to
know where it is making or losing money, whether its internal funds transfer pricing (FTP) system
is adequate to correctly reflect liquidity costs in each unit, or whether its governance in loan
pricing is sound. These technical aspects matter because if a bank lacks good methods for



measuring profitability by product or customer, it could be taking on business that may appear
profitable but is not once all the factors involved in transforming maturities are considered. For
international banking groups, even how results are shared among different entities within the
group is reviewed.

Another emerging point in prospective assessment is the incorporation of very long-term
sustainability factors, such as environmental and climate change risks. Recent EBA guidelines urge
supervisors to consider horizons of up to 10 years for certain ESG risks, assessing whether the
bank has analysed climate transition scenarios and their impact on the business model. If the
bank operates in sectors highly exposed to transition (e.g., financing fossil fuel companies), it
would be expected to have strategies in place to reorient its business in line with regulatory and
market changes linked to environmental sustainability.

8.3.4  BMA conclusions

Following the analysis, the supervisor summarises its BMA conclusions in three key areas:

Main vulnerabilities of the business model: Identifies inherent weaknesses or risks that could
compromise the bank, such as excessive concentrations, dependence on a few products,
undifferentiated strategy, execution deficiencies, etc.
Current viability of the model: An assessment of whether the bank’s current business model
is viable in the short term (12 months), considering its recent quantitative performance in
terms of profitability, its risk appetite, its financial structure and current environmental
conditions. If current profitability is very low or negative and there are no signs of immediate
improvement, viability could be called into question.
Sustainability of the strategy: An assessment of whether the stated strategy and medium-
term projections are credible and sufficient to keep the bank afloat in the coming years, given
what is known about its vulnerabilities, the environment and its execution capacity. This
includes consideration of factors such as operational resilience (the institution’s ability to
adapt to operational or technological shocks), adaptation to megatrends (digitalisation,
geopolitical disruptions, innovation in financial services, etc.), and the integration of emerging
risks (e.g., crypto-asset risks, if the bank is exposed to that niche).

Finally, all these findings are reflected in a summary of conclusions and a score for the business
model pillar, which forms part of the overall SREP rating.

Rating “1”. The business model and strategy pose a low level of risk to the entity’s viability.
The institution has a robust model, a solid competitive position and sustained returns
clearly above the cost of capital, credible strategy and projections, without excessive
dependencies or problematic concentrations.

Score “2”. The business model and strategy pose a medium-low level of risk to the
institution’s viability.

The entity has identified challenges, but profitability and execution are reasonable;
vulnerabilities are limited and the strategic plan is plausible in the medium term.

Rating “3”. The business model and strategy pose a medium-high level of risk to the entity’s
viability.

The institution has clear weaknesses in the model or its execution; weak or volatile
profitability (often below the cost of equity), competitive or funding pressures, and
doubts about the bank’s ability to correct them with its current plan.

Rating “4”. The business model and strategy pose a high level of risk to the institution’s
viability.



There are serious doubts about the continuity of the institution’s model, either due to
losses or a chronic inability to cover the cost of equity, an unrealistic or poorly executed
strategy; immediate supervisory measures are usually required.

In summary, business model assessment is a deep and multidimensional process that requires
both hard data analysis and qualitative judgement and dialogue with the supervised entity. An
effective BMA allows the supervisor to anticipate problems that could later materialise in losses or
capital shortfalls, providing the opportunity to intervene early. As noted in the BIS-FSI literature, a
comprehensive BMA strengthens supervision by making it more proactive and forward-looking,
addressing root causes rather than just financial symptoms. It can also have macroprudential
implications, since if many banks share model vulnerabilities, the aggregate findings of the BMA
can guide structural policies or early warnings at the systemic level.

8.4  Determination of P2R

P2R is defined as a bank-specific capital requirement that supplements the minimum regulatory
requirements of Pillar 1 and covers risks that are underestimated or not covered by Pillar 1
requirements. In other words, if the SREP analysis concludes that the institution faces certain risks
that are not adequately reflected in the minimum capital ratios (e.g., credit concentration risk,
long-term interest rate risk, poor governance risk, etc.), the supervisor will impose an additional
capital percentage (on risk-weighted assets, RWA) to cover those residual risks. The P2R is part of
the Total SREP Capital Requirement (TSCR), adding to Pillar 1 and any applicable macroprudential
buffer requirements. Compliance is mandatory if a bank falls below its TSCR (Pillar 1 + P2R),
triggering automatic restrictions on distributions (dividends, bonuses), and may lead to
immediate supervisory action.

The methodology for determining P2R typically follows a four-step structured approach.

8.4.1  Initial determination of P2R

First, a holistic assessment of the overall risk profile is carried out by the supervisory team to
select an initial P2R level. This assessment is based on:

SREP Pillar 1 results: Business Model Analysis
SREP Pillar 2 results: Governance
Results of Pillar 3 of the SREP: Capital Risks

These results are reflected in the ratings and qualitative assessments of each area, i.e. the bank’s
overall risk profile is examined.

Using predefined weightings by risk type, based on these scores and applying expert
judgement, the supervisor chooses an initial P2R value from a possible range. This initial P2R is a
holistic starting point, not a definitive one, which summarises the bank’s overall risk in a single
capital figure. This initial result, which already takes into account the quality of the ICAAP, can be
adjusted in subsequent steps.

8.4.2  Breakdown by risk type

The supervisor breaks down the initial P2R into surcharges attributable to each major Pillar 2 risk
category. In other words, that initial percentage is distributed among contributions from, for
example, risk inherent in the business model/strategy, risk due to governance/control
deficiencies, credit risk, market risk, operational risk, IRRBB risk, etc. The aim is to have a baseline



of initial surcharges by risk type that serves as a working hypothesis. To make this allocation, the
supervisor considers quantitative information (e.g., how much internal capital the bank estimates
it needs for each risk in its ICAAP, or how much Pillar 1 capital already covers certain risks) and
qualitative information (severity of deficiencies in each area).

An important principle is to avoid double counting: risks that are already fully covered by Pillar
1 should not be added again in Pillar 2 (concentration risk or model risk, for example).

Additionally, if the bank’s ICAAP provides internal risk-based capital estimates, the supervisor
may use them as a reference, albeit with caution due to the diversity of practices – the supervisor
is given discretion to reflect the quality of the ICAAP in the final composition of the P2R.

The result of step 2 is a table of provisional surcharges, which lays the foundation for
reviewing each component in the future.

8.4.3  Checks and adjustments

The supervisor performs a thorough check of the initial risk-type add-ons obtained in step 2,
comparing them against various sources of information and performing horizontal
benchmarking.

Multiple inputs are incorporated here:

Key risk indicators, such as default ratios, concentration, and interest rate sensitivity, which
could indicate that a certain risk warrants more capital.
Results of the bank’s own ICAAP, which compares internal capital estimates and the degree of
reliability.
Peer group analysis, the aim of which is to identify the capital surcharges of comparable
banks.
Findings from recent on-site inspections or specific in-depth reviews.

To facilitate this “consistency test”, supervisors often use internal tools and models that
consolidate data from many institutions and allow them to see outliers and verify the consistency
of capital surcharge allocations based on quantitative indicators.

Step 3 also incorporates, to the extent possible, macroeconomic or systemic risk
considerations that may affect the bank. Although these are usually addressed more in P2G, a
supervisor could, for example, decide in a very adverse macro environment to maintain a slightly
higher P2R as a buffer. However, formally, P2R covers idiosyncratic risks or risks poorly captured
by Pillar 1, while adverse macro scenarios are covered by P2G.

8.4.4  Final decision and supervisory judgement

At this stage, the supervisor determines the final add-ons by risk type and the total P2R applicable
to the institution, using its expert judgement to adjust any necessary elements.

Once decided, the final P2R is expressed as a percentage of risk-weighted assets. In Europe,

P2R is typically required to be composed with high-quality capital, in general terms.46 This P2R
comes into effect with the formal SREP decision and must be maintained continuously. Failure to
comply would trigger automatic restrictions via supervisory measures. However, if P2R is
breached, this also implies a breach of the CBR, meaning that MDA restrictions would already
have been activated before the P2R breach. The SREP decision communicated to the bank usually
breaks down the main reasons for the P2R: for example, it may indicate which risks or deficiencies
have led to the size of the surcharge. This is done to provide transparency and guide the bank on
where it needs to improve in order to reduce that extra capital in the future.



Finally, it should be noted that the P2R is not static; it is recalibrated in each SREP cycle, usually
annually, or may be modified if the bank’s risks change substantially.

8.5  Determination of P2G

P2G (Pillar 2 Guidance) was introduced as a component of Pillar 2 following the 2016 stress tests,
with the aim of indicating to banks an “expected” capital buffer that they should maintain in order
to survive severe adverse macroeconomic scenarios. Unlike P2R, P2G is not legally binding and
failure to comply does not immediately result in automatic sanctions; however, supervisors attach
great importance to it and expect institutions to comply. The methodology for determining P2G is

closely linked to the results of supervisory stress tests.47 In essence, P2G answers the question:
How much additional capital does the bank need so that, under an extreme adverse scenario, it
does not fall below the minimum requirements?

The process is as follows:

An adverse macroeconomic scenario is considered for the future (normally 2-3 years ahead)
and the impact on the bank’s accounts (credit losses, fall in income, etc.) is projected using
stress test models, either at European level (test coordinated by the EBA) or at
national/supervisory level.
The quantitative results show the evolution of the bank’s CET1 capital ratio during the
adverse scenario. Of particular interest is the minimum CET1 ratio that the bank would have
at the worst point of the adverse scenario.
The P2G is calibrated so that the bank, at the beginning of the scenario, has a sufficient buffer
so that even at the worst point of the adverse scenario, it does not exceed its minimum
capital requirement (TSCR). In other words, the P2G covers the difference between the initial
ratio and that projected adverse minimum, adjusted for requirements. In other words, it
“protects against the potential capital shortfall in an adverse scenario”.

In practice, the stress tests used may be the EBA’s periodic exercises (which generally occur every
two years) for large banks, or local supervisory tests for smaller banks or in intermediate years.
The EBA guidelines allow, on a proportional basis, simplified forms of stress testing to be used for
non-systemic banks (e.g., applying shocks to certain parameters in the ICAAP, or extrapolating
stress results from comparable banks). The important thing is that at least every 1-2 years, the
P2G is reassessed after some significant stress exercise. In fact, it is usually established that after
an EBA test (every two years), P2G is adjusted if necessary, and in the intermediate year without a
stress test, the supervisor reviews whether the risks have changed materially and decides whether
to keep P2G the same.

The finer calibration of P2G involves several additional technical steps:

First, calculate the maximum stress impact on CET1: this is the percentage difference between
the initial CET1 ratio and the lowest CET1 ratio in the adverse scenario (including the effects
on RWA). For example, if a bank starts with CET1 at 14% and in the worst year of the scenario
it falls to 9%, the stress impact is -5 percentage points.
Next, consider the relationship between that impact and the requirements: if the bank’s TSCR
(Pillar 1 + P2R) is, say, 8%, falling to 9% does not exceed the TSCR (it remains 1% above).
However, if it fell to 7%, it would be 1 point below the TSCR – in that case, at least 1% of P2G
would be necessary.
The EBA guidelines indicate that P2G must cover at least the maximum expected stress
impact. In the example of a 5 pp impact, in principle P2G should be 5%. However, it is adjusted
for existing mitigation factors: mainly, the capital conservation buffer (CCB), which already



stands at 2.5% (in Europe), functionally overlaps with P2G, as both serve to absorb losses in
stress. Therefore, the CCB is usually subtracted from the impact so as not to duplicate. Also, if
there are other activated macro buffers (e.g., CCB, systemic) that cover similar risks, these
could be considered, although the guidance explicitly mentions compensating with the CCB in
particular. In the example, impact 5% minus CCB 2.5% = 2.5% net would be the base P2G.
In addition, technical adjustments can be made. For example, if the stress test assumes a
static balance sheet over three years and the bank is actually reducing risks at present, the
real impact might be lower; or conversely, if there were changes between the date of the
stress test and the setting of P2G (increased risks, acquisitions, etc.), these can be
incorporated. The supervisor has some leeway to refine the calculation and avoid temporary
inconsistencies.
From that starting point (e.g., 2.5% base P2G), a bucket scheme can be applied. The
guidelines suggest that, to promote consistency, supervisors could classify banks into impact
ranges and assign them P2G within fixed ranges. For example, all banks with a net impact
between 2% and 3% could receive P2G = 2.5%. However, it also allows for case-by-case
exceptions to reflect particular situations and avoid sharp jumps between buckets
(overlapping ranges if necessary).
Finally, when deciding on the final P2G, the supervisor must consider additional qualitative
factors:

In which year of the scenario does the largest capital decline occur? It matters whether it
occurs at the end or the beginning of the horizon.
Does the bank have reliable internal stress tests that may show higher or lower risk? (If
internal tests are more adverse, P2G could be increased).
Have there been any material changes since the stress test, such as portfolio sales or
capital raising? This could mitigate some of the risk.
Is there significant uncertainty about the bank’s actual sensitivity to stress due to an
atypical business model, etc.? In this case, P2G may be increased for prudence.
What is the quality of the bank’s available capital at the worst moment of stress?

Finally, after considering all of the above, P2G is set as a percentage of RWA and communicated to
the bank. By convention, the bank is expected to maintain this extra level above its OCR (Overall
Capital Requirement, which includes Pillar 1 + P2R + mandatory buffers) under normal conditions.
Many authorities, including the ECB, indicate that banks should maintain P2G mainly in the form
of CET1 (in fact, P2G is usually expected to be covered entirely with the highest quality capital).

Although P2G is not binding, supervisors monitor it. If a bank fails to meet its P2G, a
supervisory dialogue is initiated to understand why, and the bank is usually required to submit
plans to restore it. If the bank persists in not maintaining sufficient capital to cover P2G, the
supervisor may decide to translate part of that guidance into a P2R requirement in the next cycle,
making what was previously indicative binding. The EBA guidance suggests that if the P2G gap is
not corrected within a maximum of two years, the supervisor should take measures to
incorporate that deficit into P2R. This puts pressure on banks to treat P2G with almost the same
seriousness as P2R.

8.6  How can PRICING GAP metrics help the SREP process?

Firstly, it should be remembered that within the SREP process, the Business Analysis Model is key.
Through it, the authorities form a complete picture of the bank’s business strategy, both in terms
of its viability and sustainability.



These authorities have also made it clear that it is not only external shocks that explain
banking crises, but that there are also structural vulnerabilities in the business model that can
help explain such crises, such as excessive growth, excessive concentration, etc., hence the
importance of the BMA.

The ultimate goal of the BMA is to assess the viability and sustainability of the banking
business. Among its main drawbacks, two can be pointed out:

In quantitative terms, accounting information is predominantly used to analyse profitability
and subsequently make decisions. Previous chapters have already highlighted how, in the
banking business, accounting information has serious limitations when it comes to drawing
conclusions about the present and future situation of a financial institution in order to assess
the viability and sustainability of its business model. Furthermore, accounting information
does not accurately identify the sources of profitability in a financial institution or the risks to
which it is exposed, and other types of complementary analysis are necessary.
On the qualitative side, there is excessive reliance on expert judgement to make assessments
and obtain capital requirement calibrations. In addition, the use of peer group analysis carries
significant risks. A financial system may have financial institutions with gregarious behaviour
and clear strategies to increase market share, sacrificing profitability and jeopardising
financial stability. If all institutions as a whole imitate this behaviour in the face of the threat,
any institution that lags behind may fare poorly in performance comparisons, which is not a
correct conclusion.

The BMA is a key input for determining P2R and P2G, which, as identified above, rely too heavily
on holistic assessments and expert judgements for their calibration.

The PGa and PGt metrics can help enrich this process by providing objective assessments of
profitability and its sources, which contribute value in a very precise manner in determining the
viability and sustainability of the banking business.

From a conceptual point of view, it has already been stated that the main activity of a
commercial bank and its mission is the purchase and sale of money, where it also provides a
series of services for which it charges a series of commissions. In this process of buying and
selling money, prices are set to cover the financial risks to which financial institutions are exposed
in the course of their activity. The key for a bank is both to originate transactions at appropriate
prices based on the risks assumed and to maintain these transactions on the balance sheet at a
level of profitability that is adequate and sufficient to cover the risks involved, which have been
evolving over time, hence the importance of ALM in this entire process. The problem for financial
institutions is not the risks themselves and their management, but rather their pricing, since an
institution may have the best models for identifying, measuring and controlling risks, but if it does
not price them correctly when buying and selling money, it may jeopardise the viability and
sustainability of the banking business.

The sustainability of the banking business was understood as the structural capacity of a
financial institution to maintain its profitability, solvency and reputation in the long term, ensuring
that its operating model generates economic value in a manner consistent with prudent risk
management, regulatory compliance and contribution to the sustainable development of the
financial system. If we are reasonably certain that an institution’s risks are correctly priced, we can
conclude that that institution is sustainable over time. The Annual Pricing Gap (PGa) metric gives
us an assessment of how sustainable or unsustainable a financial institution’s business model is.

Viability has been defined as a financial institution’s ability to withstand a stressful situation
over a period of time, cushion it and continue to generate sufficient recurring income to cover its
operating, financing, risk and capital costs in a business-as-usual environment, while maintaining
compliance with regulatory requirements and the confidence of its depositors, investors and



supervisors. The Total Pricing Gap (PGt) metric has the ability to quantify this concept numerically,
so both PGa for sustainability and PGt for viability can become two key elements in the BMA
assessment within the SREP process and serve as an objective tool for calculating the need or
otherwise for capital under Pillar 2 (it does not have to be capital; if the profitability shortfalls are
due to credit risk issues, the predominant approach should be through provisions, as already
justified in Chapter 7), eliminating the dependence on accounting information to conclude on the
assessment of a bank’s profitability and on expert judgements and holistic assessments.

In addition, the PGa and PGt methodology has a bottom-up approach and can help to carry
out assessments by business units, geographies, etc., providing significant flexibility for the
analysis of structural vulnerabilities within financial institutions.

A practical case study will be presented in which certain assumptions will be made for the sake
of simplification to illustrate the proposal to integrate PGa and PGt into the SREP process to enrich
the BMA.

8.6.1  Case study

We start with the assumption of a financial institution with the following balance sheet (→Figure
8.1):

Source: Own elaboration.

Figure 8.1:  Balance Sheet Statement.

In addition to the balance sheet structure, a series of data (→Table 8.1) is presented on the risk
profile of investment operations, the duration structure of assets and liabilities, risk weight, and
other parameters necessary to calculate the PGa and PGt metrics.



Table 8.1: Balance Sheet Data Tape.

BALANCE SHEET DATA TAPE

Product Amount Rate Fee F/V Term Duration PD
LFT

LGD OC Provisions RW ROE CA

Mortgage 20 1.50% 0.30% F 30y 15 2% 40% 0.5% 0.2 35% 10% 12%

Mortgage 18 E6+0.50% V 30y 0.5 2% 40% 0.5% 0.2 35%

SME
Loans

32 1.50% F 8y 4 6% 60% 0.50% 0.7 75%

Deposits
ECB

30 €STER 1d 0.0   0.50% 0 0%

                         

Deposits 10 Beta 0.5 F/V 12m 1

NMD 78 0% 1d 0.5

Equity 12 0%   10

Source: Own elaboration.

This bank’s balance sheet is as of the end of August 2022, when the following interest rate curve
existed (→Figure 8.2).

Source: Own elaboration.

Figure 8.2:  Yield Curve.



In addition, for certain types of interest, the forward interest rate levels are presented (→Table
8.2).

Table 8.2: Forward Rate.

SPOT RATE FORWARD RATE

1Y 2Y 3Y

€STER 2.274 1.778 2.59 2.274

EURIBOR 6M 2.284 2.373 2.246 2.284

EURIBOR 12M 2.309 2.59 2.274 2.309

SWAP 4Y 2.402 2.389 2.35 2.402

SWAP 10Y 2.545 2.504 2.505 2.545

SWAP15Y 2.472 2.52 2.485 2.472

Source: Own elaboration (in %).

A constant balance hypothesis is assumed, i.e., all maturities are renegotiated with the same fixed
and variable interest rate at the maturity of each loan instalment. This hypothesis also assumes
identical terms and durations over the time horizon. Term deposits are for 1 year and are paid
with a beta of 0.5 (i.e., 50% of the Euribor for the term). NMDs and their modelling provide a
modified duration of 4 years and account for 11% of total deposits.

The accounting view would give us a very positive P&L (simplified average investment and
financing rates have been calculated using the spot curve and applying the forward curve for the
following years) (→Table 8.3). Under IFRS 9, as all provisions are already in place, no additional
provisioning is required. Only Stage 1 and 2 transactions are of interest, which is the picture
presented here; Stage 3 transactions are assumed to be 100% provisioned. No market liquidity
stress is considered in the financial planning.

Table 8.3: Profit and Loss Statement.

P&L

22 23 24 25

YIELD INVESTMENT 1.57 2.34 2.56 2.47

YIELD FUNDING 0.10 1.55 1.36 1.39

NII 1.47 0.79 1.20 1.09

FEE 0.30 0.30 0.30 0.30

TOTAL OPERATING INCOME 1.77 1.09 1.50 1.39

OC 0.50 0.50 0.50 0.50

PRE-PROVISION PROFIT 1.27 0.59 1.00 0.89

PROVISION FOR CREDIT LOSS 1.46 0.00 0.00 0.00

PROFIT BEFORE TAX -0.18 0.59 1.00 0.89

Source: Own elaboration.

Under the SREP approach, within the quantitative analysis in which an assessment is made of
current profitability compared to its peer group (based on the assumption that this entity
compares well), the financial institution has no doubts about its ability to generate adequate
returns.



Under the forward-looking analysis, seeing that it is an institution without excessive growth
ambitions in times of rising interest rates, with stable funding and an LtD ratio of 0.8, it can be
said that it is profitable from an accounting perspective.

The above information indicates to supervisors that the BMA’s conclusions do not reveal any
vulnerabilities in the business model. It does not have excessive concentrations, an
undifferentiated strategy, etc. It can be considered a viable business as it has reasonable 12-
month profitability and no excessive risk appetite. In addition, its financial structure is adequate.
In terms of sustainability, it presents credible projections that allow for improving the entity’s
profitability, etc. In conclusion, under its strategic plan for the next three years, there is no doubt
that it has a problem with the sustainability of its banking business. It will be necessary to see,
based on qualitative aspects, whether for governance reasons, etc., some type of capital buffer is
required, but initially the quantitative/accounting part does not present any tensions whatsoever
in a BaU environment; therefore, it could be concluded that it is a sustainable business from the
perspective of current regulations.

How can the PRICING GAP methodology help the BMA process?

Firstly, the main metrics are obtained to calculate the PGa and PGt metrics (→Table 8.4), which
help us to determine the sustainability and viability of this bank’s business.

As of 31 August 2022, the picture is as follows:

Table 8.4: PRICING GAP Metrics.

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 -0.47 -1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 -1.28 -3.98

ECB
Deposits

30 -0.09 0.50    0.41 0.41 -0.091 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 10 1.78 0.50 1.28 0.89 0.39

NMD 78 2.23 0.50 1.73 0.00 1.73

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.09 -2.24 1.63 0.30 0.84 0.30 -0.01 12 0% 11.99 0.45

Source: Own elaboration.

Under this approach, the conclusion regarding profitability is no longer as comfortable as in the
accounting view.

Although PGa is positive, when the components are analysed, it can be seen that investment
operations have a profitability below what is necessary to correctly remunerate the risks installed
in the balance sheet, and this is all reflected in the margin on investment (-1.09), all under current
market conditions on the valuation date.



These fixed-rate transactions need to take into account, at market conditions, a cost of
funding of 2.49, plus operating costs of 0.5, an expected loss for PGa of 0.05 and an unexpected
loss of 0.42. All of this is necessary and results in an FTP investment operation of 3.46, minus 1.25
from on-balance sheet transactions, results in a margin on investment of – 2.21. The level of
profitability established by the FTP investment operations protects the entity from a possible
complete transfer of NMDs to term deposits and a beta of 1 for the 6-month Euribor for all
deposits, hence the need to set the duration of all investments at market conditions. Additionally,
it allows for the accumulation of a return for the average expected loss of the cycle of these
operations, as well as paying the cost structure of the operations and providing a margin in line
with their risk profile.

With regard to potential transfers, it is important to take into account the market situation, its
current position, the structure of the financing mix in the cycle and its direction at times of
maximum volatility in order to assess, to a greater or lesser extent, the risk of deposit transfers
and remuneration with beta 1. This is the main problem that the institution could face if this
situation were to continue, as it would not have the financial capacity to meet the other costs (for
example, if it coincided with a sudden increase in non-performing loans) and would have to be
subsidised with other balance sheet items, in the best-case scenario. However, in reality, banks
would be protected even in payment environments with betas greater than 1 on term deposits. In
practice, complete transfers to term deposits do not usually occur, so by counterbalancing with
the NMD structure, this type of situation could be managed appropriately. This granular
information is valuable for determining banks’ funding strategies and is key to further developing
future business plans.

Furthermore, the information in →Table 8.4 shows that these long-term, fixed-rate
transactions, with an EL of 0.05 and a UL of 0.42 with a Margin on Investment of -2.21, would be
insufficient to cope with a higher return on deposits (even without considering credit risk and
even with zero profit). This provides valuable information to define new business strategies for
the future or at least focus on limiting these situations.

What can also be seen is that for variable-rate mortgages, the spread established in the
balance sheet is lower than the sum of operating costs (OC), expected loss and unexpected loss,
so cross-selling strategies will have to be developed to help offset these differences. With fees of
0.30, these are considered insufficient to compensate for the deficiencies in the identified Pricing
Gaps.

The manifestation of this higher beta (→Table 8.5) and transfer of deposits (e.g., 40% in MNDs
and paying a beta equal to 1 for term deposits) could increase the problem of sustainability and
viability of the banking business, since, if combined with a problematic sudden increase in
expected loss above the cycle average in the first year, there would not be sufficient provisions to
cover the expected loss of the average portfolio in the economic cycle of 1.46. The accumulated
provisions would be 0.30 (of total assets), which is much lower, as can be seen, highlighting the
problem of defining provisions under IFRS 9. The capital at risk would be 9%, which would absorb
all impacts, including balance sheet risks.

A more in-depth analysis shows that after encapsulating the credit problem, the focus would
be on the profitability issues arising from the transfer and remuneration mentioned above, and
fees of 0.30 would work with a PGa of -0.21, which means that the profitability model is not
sufficient for the risks still on the balance sheet. Now, with the transfer to liabilities, although this
mass continues to subsidise part of the pricing structure as seen by the Margin on Funding, which
is equal to 0.58, it would be insufficient. Finally, with an unexpected loss (UL) greater than the
negative PGa of -0.21, the model would not be sustainable over time with an adequate return on
capital, but at least it would not incur losses.



Table 8.5: PRICING GAP Metrics.

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 -0.47 -1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 -1.28 -3.98

ECB
Deposits

30 -0.09 0.50    0.41 0.41 -0.091 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 1.78 0.50 1.28 1.78 -0.50

NMD 35 2.23 0.50 1.73 0.00 1.73

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.09 -2.24 0.58 0.30 -0.21 0.30 -1.06 12 -9% 10.94 0.45

Source: Own elaboration.

The negative level of PGa is an issue that needs to be assessed because, from a supervisory point
of view, it should influence the interpretation of strategic plans and the pillars on which the new
business of financial institutions is based.

Dependence on the sustainability of certain balance sheet items or others and on a particular
time frame (→Table 8.5) helps to identify future sources of risk and should help to determine
business strategy.

Returning to the starting point, in the case under analysis, in August 2022, the situation was as
is shown in →Table 8.6.

Table 8.6: PRICING GAP – Temporary scheme.

Until 1y 1y-3y 3y-5y 5y-10y 10y-15y 15y-20y 20y-25y >25y

Margin INV -0.15   -0.41    -0.53

Margin FUND 0.04  1.36  0.23    

PGa – Buckets -0.11 0.00 1.36 -0.41 0.23 0 0.00 -0.53

Fees 0.30

PGa 0.84

Source: Own elaboration.

It can be seen that the margin on investment shows very negative values across all maturities,
particularly in the long and medium terms, and that these values derive mainly from fixed-rate
transactions. The balance is found on the funding side and in shorter-term buckets, which is why
close monitoring of funding policies and the stability of funding deposits is required, as well as of
systemic events that could reverse this situation. In this regard, it should be remembered that the
entity works on the assumption of NMD modelling, which extends the modified duration of these
deposits to four years. This methodology can be used to quantify the impact on profitability of



assuming that these deposits change from a four-year duration to six months, even though they
are not remunerated when valued using the PGa and PGt approach.

Table 8.7: PRICING GAP Metrics.

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 -0.47 -1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 -1.28 -3.98

ECB
Deposits

30 -0.09 0.50    0.41 0.41 -0.091 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 10 1.78 0.50 1.28 0.89 0.39

NMD 78 1.20 0.50 0.70 0.00 0.70

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.09 -2.24 0.82 0.30 0.03 0.30 -0.82 12 -7% 11.18 0.45

Source: Own elaboration.

This valuation exercise could be assumed to be an approximate quantification of the “model risk”
of demand deposits (→Table 8.7). In the case study, the PGa would go from 0.84 to 0.03, which
implies a strong impact on maintaining this hypothesis, which is very likely to occur in periods of
maximum stress. This fall in PGa occurs when the modified duration of NMDs is changed from the
4 years assumed by internal models to the 6 months granted to such deposits in more volatile
environments. The market curve gives us a 4-year swap of 2.23%, while the 6-month swap is
trading at 1.20%. This difference in rates, multiplied by the amount of NMDs, is what reflects the
fall in margin on funding and, therefore, lower PGa.

Now, returning to the beginning of the assumption, and based on the PGt metric, we can
conclude the following:

Table 8.8: PRICING GAP Metrics.

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital at
Risk

PGt-
2nd

UL

-1.09 -2.24 1.63 0.30 0.84 0.30 -0.01 12 0% 11.99 0.45

Source: Own elaboration.

PGt quantifies the impacts in the event of an immediate financial crisis with a credit event at
average levels of the economic cycle (or with the credit risk scenarios to be simulated), together
with the balance sheet structure with an already established business model and its financial risks
and returns. The capital/provision requirements detected through this metric under normal
conditions could be equated to the P2R of the SREP process.



The results show that, in the normal course of its business, knowing that the other parameters

do not deviate from the business-as-usual environment, the entity has an EL (LFT) of 1.456,48 with
provisions of 0.30. This leads to a PGt-1st of -0.01 (→Table 8.8), which in this case is a virtually
neutral capital requirement. This situation shows a lack of mid-cycle provisions, which, due to the
subsidy received by the liability structure, does not affect capital levels. This means that for P2R, in
the event of a mid-cycle credit event, capital requirements would not be necessary from a Pricing
Gap perspective as a starting point. However, as the origin is mainly due to a credit event, an
improvement in the provisioning policy would be proposed to address a business environment
identified with the occurrence of a credit event as defined in the scenario. Finally, due to the
dependence on the liability structure, a different qualitative management approach would be
required in the strategic plan to minimise subsidies.

Considering stress exercises, which will be detailed further in the next chapter, may help
institutions to equate the results obtained from the PGt as an objective quantification of the P2G
of the SREP process.

In this regard, and as an example, authorities may be interested in evaluating a stress exercise
quantifying the impacts for their decision-making. It could be a scenario in which credit risk
manifests itself with average cycle levels (other much higher scenarios are possible) and there is
also an instant transfer of NMD to term deposits where they would be remunerated at beta equal
to 1 (40% in NMD and 60% in term deposits), where NMD, due to the volatile situation, would not
be considered equally stable, so it is assumed that their value is taken based on the 6-month
Euribor. In addition, a forward-looking approach is applied (working with a constant balance sheet
and applying forward curves), looking at the year-on-year impacts for the next three financial
years. This could be done gradually, but for simplicity’s sake, all simulation scenarios are applied
from the starting financial year.

The →Table 8.9 to 8.13, provides the results year by year, showing the different balance sheet
items with the components needed to obtain the Pricing Gap metrics (PGa, PGt-1st and PGt-2nd)
as well as the levels of capital at risk.



Table 8.9: PRICING GAP Metrics and Temporary scheme (2022).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 -0.47 -1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 -1.28 -3.98

Deposits
ECB

30 -0.09 0.50    0.41 0.41 -0.091 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 1.78 0.50 1.28 1.78 -0.50

NMD 35 1.20 0.50 0.70 0.00 0.70

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.09 -2.24 0.21 0.30 -0.57 0.30 -1.42 12 -12% 10.58 0.45

Hasta 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.15   -0.41    -0.53

Margin
FUND

-0.02  0.00  0.23    

PGa –
Buckets

-0.17 0.00 0.00 -0.41 0.23 0 0.00 -0.53

Fees 0.30

PGa -0.57

Source: Own elaboration.



Table 8.10: PRICING GAP Metrics and Temporary scheme (2023).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.52 0.50 0.05 0.80 0.42 3.49 4.24 1.25 -2.24 -2.99

Mortgage 18 2.37 0.50 0.05 0.80 0.42 3.35 4.09 2.873 -0.47 -1.22

SME
Loans

32 2.39 0.50 0.90 3.60 0.90 4.69 7.39 3.25 -1.44 -4.14

Deposits
ECB

30 1.78 0.50    2.28 2.28 1.778 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 2.59 0.50 2.09 2.59 -0.50

NMD 35 2.37 0.50 1.87 0.00 1.87

Equity 12 2.50 0.50 2.00 0.00 2.00

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.14 -2.29 0.64 0.30 -0.21 0.30 -1.06 12 -9% 10.94 0.45

Hasta 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.15   -0.46    -0.53

Margin
FUND

0.40  0.00  0.24    

PGa –
Buckets

0.25 0.00 0.00 -0.46 0.24 0 0.00 -0.53

Fees 0.30

PGa -0.21

Source: Own elaboration.



Table 8.11: PRICING GAP Metrics and Temporary scheme (2024).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 2.25 0.50 0.05 0.80 0.42 3.22 3.97 2.746 -0.47 -1.22

SME
Loans

32 2.35 0.50 0.90 3.60 0.90 4.65 7.35 3.25 -1.40 -4.10

Deposits
ECB

30 2.59 0.50    3.09 3.09 2.59 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 2.27 0.50 1.77 2.27 -0.50

NMD 35 2.25 0.50 1.75 0.00 1.75

Equity 12 2.51 0.50 2.01 0.00 2.01

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.12 -2.27 0.59 0.30 -0.23 0.30 -1.08 12 -9% 10.92 0.45

Hasta 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.15   -0.45    -0.53

Margin
FUND

0.35  0.00  0.24    

PGa –
Buckets

0.20 0.00 0.00 -0.45 0.24 0 0.00 -0.53

Fees 0.30

PGa -0.23

Source: Own elaboration.



Table 8.12: PRICING GAP Metrics and Temporary scheme (2025).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.47 0.50 0.05 0.80 0.42 3.45 4.19 1.25 -2.20 -2.94

Mortgage 18 2.28 0.50 0.05 0.80 0.42 3.26 4.00 2.784 -0.47 -1.22

SME
Loans

32 2.40 0.50 0.90 3.60 0.90 4.70 7.40 3.25 -1.45 -4.15

Deposits
ECB

30 2.27 0.50    2.77 2.77 2.274 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 2.31 0.50 1.81 2.31 -0.50

NMD 35 2.28 0.50 1.78 0.00 1.78

Equity 12 2.55 0.50 2.05 0.00 2.05

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.14 -2.29 0.61 0.30 -0.23 0.30 -1.08 12 -9% 10.92 0.45

Hasta 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.15   -0.46    -0.52

Margin
FUND

0.36  0.00  0.25    

PGa –
Buckets

0.21 0.00 0.00 -0.46 0.25 0 0.00 -0.52

Fees 0.30

PGa -0.23

Source: Own elaboration.

The worst year is 2022 (→Table 8.9), and the authorities (to whom it may concern) could establish
the need to increase provisions by 1.16 with a specific timetable and set a capital level of 0.27,
which would be equal to capital at risk of 2.25%. However, as a weighted average return for
unexpected losses of 0.45 on investments (the use of which would imply a profit equal to 0), the
minimum capital requirement could be zero in P2G, at least as an initial assessment in a
quantitative approximation under the Pricing Gap approach, but subject to the implementation of
the dynamic provision buffer considered essential to address the average expected credit risk of
the economic cycle.

Table 8.13: PRICING GAP Metrics.

PGt-1st EL (LFT) Provisions Deficit Provisions Deficit Capital UL

-1.42 1.46 0.30 1.16 -0.27 0.45

Source: Own elaboration.

Conclusions:



The Pricing Gap methodology allows for an assessment of the sustainability and viability of a
bank’s business model, enabling a comprehensive quantification exercise that can serve as a
quantitative tool for the BMA exercise and as an objective assessment tool for Pillar 2 capital
requirements.

PGa provides a quantification of the sustainability of the banking business and, through
the analysis of its factors, allows for an in-depth review of vulnerabilities that can be used
to propose improvements in the governance of the entity, as well as challenge exercises
with entities regarding the approach of different strategic plans.
Through PGt with an economic cycle view and without stressing parameters, it can be
used as a quantification of provision/capital requirements adjusted to the SREP model.
Similarly, PGt with a bottom-up perspective, subject to a coherent stress strategy, can
help to quantify scenarios that identify capital/provision needs and serve as a
quantitative basis for defining P2G requirements under the SREP process.

Integrating the methodology with a bottom-up approach allows for a great deal of flexibility
when identifying the focus of problems and value creation niches within financial institutions.

Financial year 2022
Financial year 2023
Financial year 2024
Financial year 2025

8.7  A reflection

The presentation in this chapter of the potential and benefits of using the Pricing Gap
methodology as a tool for the SREP process may have significant implications.

In the previous chapter, this same methodology was presented and justified as an objective
tool for quantifying macroprudential policies.

The use of both approaches can help authorities identify overlaps in capital buffers, since if
this methodology is used first for the SREP approach and then for the macroprudential
assessment, the latter’s result in higher capital/provision requirements could be those identified
for Pillar 2, as they are quantified using the same methodology.



9  PRICING GAP as a stress testing analysis tool

After reviewing the main aspects covered by the ECB stress tests that are relevant to the purpose
of this manual, these sections will discuss how a stress test can be focused on Pricing Gap metrics
and how they can complement the current tests carried out by the authorities. The results can be
used both by banks themselves to guide their business models within their strategic plans and by
authorities to set capital/provision levels in the SREP process.

9.1  Review of the main elements of EBA stress testing

Stress tests in banking have become a key financial supervision tool since the 2008–2009 financial
crisis. In particular, the EBA coordinates biennial stress testing exercises at the European Union
level, with the aim of assessing the ability of major banks to absorb losses under adverse
macroeconomic scenarios and maintain adequate capital levels.

These exercises, initiated after the Great Financial Crisis, seek both to identify vulnerable
banks and to restore confidence in the banking system through additional capital requirements
where necessary. In 2025, a new European-wide stress test was carried out, the methodological
framework for which was defined in the note “2025 EU-wide stress test – Methodological Note”
published in November 2024. This academic document sets out in detail, step by step, the
methodology for constructing these stress exercises following the EBA’s approach for 2025.

This manual will not cover the entire methodology, but only those parts where the
methodology developed by the EBA intersects with the key points of the Pricing Gap methodology
and its metrics, analysing the connections between concepts to demonstrate in a simple way how
the new methodology can help to complement supervisory stress test exercises. Therefore,
market risk and counterparty risk, as well as operational and conduct risk, will not be addressed.

9.1.1  Design of the macroeconomic stress scenario

All stress tests are based on a set of macro-financial scenarios that drive the other modules. As in
previous rounds, two scenarios are used in the 2025 exercise: baseline (expected trajectory) and
adverse (severe shock with low probability and high impact). Both cover a three-year horizon
(2025–2027) and are constructed from a common reference date: the end of 2024.

In methodological terms, the scenario is not limited to “macro” variables in the strict sense.
Its function is to generate coherent trajectories of the determinants which, through satellite
models and supervisory rules, ultimately affect:

The credit quality of households and businesses.
Market valuations of portfolios sensitive to interest rates, spreads or equities.
The evolution of the financial margin.
The behaviour of income/expense components not strictly linked to credit risk.

Although banks apply their own granularity and segmentation, the scenario acts as a common
anchor to prevent the result from depending on idiosyncratic macro assumptions.

The adverse scenario is constructed using a risk-based narrative approach, as described by
Farmer et al. (2022). This implies that behind the scenario there is a coherent story of crisis, i.e.,
the main latent macro-financial risks are identified (e.g., an inflation shock and interest rate hike
triggering a global recession, or a pandemic scenario, etc.), and a trajectory of macroeconomic
variables is constructed that reflects the materialisation of those risks.



According to →Gross et al. (2022), the narrative design typically involves four steps, which are
followed by the EBA and the ESRB:

1. Identification of key risks and events that will trigger stress.
2. Mapping of these risks to specific macroeconomic shocks (examples: fall in consumer

confidence, increase in risk premiums, etc.).
3. Consistent projection of endogenous variables using macroeconomic models (ensuring that

the relationships between GDP, unemployment, prices, interest rates, etc., remain
economically consistent during stress).

4. Review of severity to ensure that the scenario is sufficiently extreme but plausible.

Key macroeconomic variables included in the scenarios are, among others:

Economic activity: real GDP (Gross Domestic Product) growth rate, unemployment rate,
consumption and investment, reflecting the depth of the recession in the adverse scenario.
Prices and finance: inflation rate (CPI), evolution of housing prices and other real estate
assets, stock market indices (stock exchange), which capture tensions in asset markets.
Interest rates and spreads: short- and long-term interest rate levels (e.g., 3- and 6-month
Euribor interbank rates and 10-year sovereign bond yields), as well as each country’s
sovereign credit spreads and corporate spreads. In adverse scenarios, a significant increase in
sovereign risk premiums in vulnerable economies and a tightening of financial conditions are
usually assumed.
Exchange rate: exchange rates of major currencies (e.g., euro vs. dollar) in the case of global
scenarios, which may affect banks with international exposure.
Other factors: variables such as the expected default rate in the economy, confidence metrics,
etc., although these are derived endogenously from the macro situation.

In addition to the general macroeconomic scenario, the EBA 2025 methodology provides for
additional specific shocks linked to the scenario for certain types of risk.

The overall consistency of the scenario is essential, i.e., all variables and shocks must form a
mutually plausible whole.

The time horizon is three years. In the adverse projection, it is assumed that the expectations
of the authorities and the estimates of the banks’ internal models fully incorporate the severity of
the future path. This simplifies the analysis, as surprises are not modelled year by year, but rather
a fully anticipated scenario is used, in line with common stress testing practices where a
deterministic approach is used. It also means that no stochastic simulations or combinations of
scenarios are used; in other words, a single deterministic adverse scenario is used for projection,
unlike the usual IFRS 9 accounting, where multiple scenarios are weighted.

9.1.2  Credit risk

Credit risk is typically the main source of losses in severe recession scenarios, as economic crises
lead to an increase in defaults and loan losses. The EBA 2025 methodology for credit risk focuses
on estimating the deterioration in the credit quality of portfolios under the adverse scenario and
its effect on both the income statement (losses from provisions and insolvencies) and capital
requirements (through an increase in RWA due to higher risk). The approach is aligned with IFRS 9
accounting standards for estimating expected credit losses (ECL) but incorporates a series of
conservative stress-specific assumptions.

9.1.2.1  Scope and definitions in credit risk



In the EBA test, credit risk covers all credit assets measured at amortised cost or fair value
through other comprehensive income (FVOCI) on the balance sheet, including loans to customers,
corporate exposures, retail exposures, mortgage loans, sovereign exposures in the banking book,
non-performing exposures, etc. It does not include the credit risk of positions measured at fair
value through profit or loss (treated under the market risk approach, which is not covered in this
manual) or derivative counterparty exposures (treated under counterparty risk, which is also not
covered in this manual). In terms of impact, credit losses are reflected in P&L through provisions
or impairments, and the increase in risk is reflected in higher credit RWA, in general terms.

The stress methodology must project how exposures migrate between Stages 1, 2 and 3
under the adverse scenario, and how the corresponding expected loss provisions increase.

9.1.2.2  Projection of expected credit losses (IFRS 9 methodology under stress)

Participating banks must estimate expected credit losses (ECL) for each year of the horizon in
both scenarios (base and adverse) in accordance with IFRS 9, but under common EBA criteria. The
EBA provides clear guidance on the main steps in this estimation:

1. Estimation of the starting point in the base year for risk parameters: Each bank starts from its
data at the end of the base year, obtaining the probabilities of default (PD) and losses given
default (LGD) at 12 months for each portfolio segment, as well as the distribution of
exposures in Stage 1, 2, 3. If the bank uses internal IRB models, it will have its own estimates;
if not, it can use adjusted regulatory loss parameters. The EBA establishes a hierarchy of
sources for these initial parameters, giving preference to internal models calibrated to 12-
month PD, or failing that, to other approaches. This is the starting point for stress testing, a
snapshot of credit quality at the outset.

2. Projection of the impact of the scenario on risk parameters: This involves translating the
macroeconomic evolution of the scenario (especially variables such as GDP, unemployment,
property prices, etc.) into changes in PDs, LGDs and stage transition rates for each portfolio
year on year. Banks typically use satellite credit risk models that are sensitive to the economy.
The EBA allows banks to use their own models for this, but under conservative restrictions.
For example, banks must apply an increase in PD and LGD consistent with macro severity and
respect any minimum parameters indicated by the supervisor. An important element is that
the EBA requires projected credit losses to follow a certain conservative time pattern (“loss
path”). In particular, for sovereign exposures, the EBA imposes specific loss parameters. For
other portfolios, banks are expected to capture a significant deterioration in credit quality, i.e.,
massive migrations from Stage 1 to Stage 2 (deterioration) and from Stage 2 to Stage 3
(default) in the adverse scenario.

3. Calculation of provisions (ECL) and changes therein: Using the projected PDs, LGDs and stage
distributions, banks calculate the necessary provisions each year in accordance with IFRS 9.
The impact on the profit and loss account is the change in the stock of provisions between
one year and the next. For example, if total provisions rise from 100 to 150 (million) in 2025 in
the adverse, that difference of 50 is a charge to the 2025 P&L for credit impairment. The EBA
emphasises that it is the change in the provision stock that affects the annual result.
Therefore, if in the adverse scenario loans deteriorate sharply in 2025 (many move to Stage 2
or 3), there will be a large jump in provisions that year, which will hit the income statement.

Throughout this process, the EBA establishes key IFRS 9 assumptions under stress that all banks
must comply with for alignment:



Use of a single scenario for calculating ECL in each case; multiple scenarios are not weighted.
In the baseline, only the baseline is used; in the adverse scenario, only the adverse scenario is
used, assuming a 100% probability of that scenario during the life of the loan.
Perfect foresight: it is assumed that the future evolution of macro variables is known with
certainty for the estimation of expected losses.
Reversion to the mean post-horizon: For Stage 1 and 2 exposures, when estimating expected
losses beyond 2027 (because IFRS 9 requires lifetime ECL and some loans exceed 2027), the
EBA indicates that, after the adverse horizon, risk parameters should assume a gradual
reversion to normal conditions. Specifically, from 2028 onwards, it is assumed that adverse
risk parameters will return linearly over six years to the levels of the 2027 baseline scenario.
This avoids assuming that stress persists indefinitely beyond the horizon, which would be
excessively punitive when calculating lifetime provisions. With this guideline, Stage 2
provisions (which require consideration of the entire life of the loan) do not explode without
limit beyond 2027 but rather assume that conditions improve progressively after the initial
shock.
No Stage 3 “cure” during the horizon: Any exposure that enters default (Stage 3) during
2025–2027 is assumed to remain in default (not returning to Stage 2 or 1) until the end of the
horizon. In other words, recoveries of non-performing loans within the three years of the
scenario are not counted. This is a conservative assumption, as in reality some non-
performing loans could be restructured or returned to performing status, but the EBA
prohibits this in order not to artificially reduce losses.
No release of Stage 3 provisions: Related to the above, if a loan was already in Stage 3 at the
beginning (2024) with a certain provision set aside, and under the baseline scenario it
improved, IFRS 9 would allow the provision to be released. The EBA does not allow any
accumulated Stage 3 provisions to be released in the stress test, even in the baseline
scenario. Coverage on existing non-performing loans must be maintained or increased but
not reduced. This ensures that banks do not show gains from lower provisions in the baseline
that then offset losses in the adverse scenario.

Following these guidelines, each bank generates its projections of volumes in Stage 1/2/3, PDs
and LGDs PIT or at 12 months year-on-year and provisions.

The timing pattern of losses is crucial for the impact on capital. Losses that are highly
concentrated at the beginning erode capital quickly, while more staggered losses could allow for
some breathing room. The EBA reviews whether the timing pattern of losses is plausible given the
scenario, avoiding implausible profiles that would trigger actions in the quality assurance
exercise.

9.1.2.3  Calculation of the impact on results and capital due to credit risk

The methodology for credit risk produces high expected losses and higher RWAs under adverse
conditions, both of which reduce capital ratios. The EBA expects banks to retain at least 8% CET1
(minimum requirement) even after stress but does not define an explicit threshold. However,
supervisors may compare the resulting ratios against total requirements (minimums + buffers) to
guide their SREP processes.

9.1.3  NII: separation of components

The EBA methodology separates projected NII into two key components: the reference rate
component and the credit or liability margin component. The idea is that any interest rate applied



to an asset/liability can be broken down into a base rate (e.g., an index such as Euribor, Libor, etc.,
or risk-free rate) plus a margin or spread specific to that instrument.

Dividing in this way allows the scenario to be applied in a granular manner. The base
reference rates are given directly by the macro scenario. Meanwhile, margins may be affected by
factors such as increased credit spreads (for loans) or higher differentials that a bank pays for its
deposits in stress.

The EBA defines procedures for projecting both components:

Reference rates for repricing assets/liabilities should be taken from the interest rate curves
provided in the macro scenario for each relevant currency.
Margins on assets and liabilities are projected by applying a series of rules prescribed by the
EBA that reflect stress conditions. This is crucial because the EBA does not leave it entirely up
to the bank’s discretion how its spreads will vary, but imposes caps/floors linked to the
country’s sovereign spreads and certain idiosyncratic components:

For liabilities (e.g., interest-bearing deposits, debt issued): The EBA states that in the
adverse scenario, the cost of liabilities must increase by the greater of two effects:

A percentage of the increase in the sovereign spread of the country where it operates
(indicating that if the country is in trouble, it costs the bank more to attract funds)
An idiosyncratic component representing the bank’s own deterioration. In other
words, if a country sees its premium rise by 300 bp, the cost of new deposits or debt
may be required to rise by, say, at least 50% of those 300 bp, and if the bank had its
own weakness, this is added on top. This “highest of” ensures that banks in stable
countries with individual problems also reflect higher financing costs, and vice versa.

For assets (e.g., lending rates on new loans): In an adverse scenario, the EBA assumes
that they will increase, but only to a limited extent. The increase in the margin on new
assets must be proportional to the increase in the sovereign spread. In other words, if the
country premium rises, lending rates also rise somewhat because banks, facing more risk
and cost, raise prices. However, the EBA does not want to assume that they can pass on
the cost completely or more than completely to customers. Therefore, it defines a
percentage of transfer. The baseline also requires them to reflect a proportion of changes
in the sovereign spread in their deposit rates, symmetrically. If conditions improve
(spreads fall), they cannot assume that they will reduce their costs too much; there is a
floor.
In addition, it sets a cap on adverse NII at the aggregate level: the EBA explicitly
mandates that in the adverse scenario, the bank’s total NII cannot exceed the NII for the
base year.

Treatment of volumes: Remember, the balance sheet is static, so in NII projections, when an
asset or liability matures, it is replaced by a similar one. This means that the volumes in each
category remain the same, only the rates are adjusted. However, there is a nuance: the EBA
allows for a certain repricing gap in terms of maturities. For example, suppose a bank has
many demand deposits (which are repriced on an almost daily basis) versus 5-year fixed-rate
loans. In a scenario of rising rates, this bank may see the cost of deposits rise rapidly, but not
the income from loans until they mature. The EBA therefore requires banks to implement
their own repricing modelling, indicating what fraction of assets/liabilities is repriced each
year. Variable-rate instruments reprice immediately with the reference rate; fixed-rate
instruments only when they mature and are replaced. Thus, they must reflect the time lag in
NII.

9.1.4  Integration of other elements



9.1.4.1  Net fee and commission income

The term NFCI (Net Fee and Commission Income) refers to net income from fees charged minus
fees paid, together with other service income. These include items such as asset management
fees, investment banking (advisory services), payments, cards, etc. Their behaviour under stress
may depend on economic activity (less business = fewer fees), but there is no easy macro model.

The EBA addresses NFCI by applying predetermined maximum/minimum growth rates (cap
and floor). In other words, it provides growth parameters for NFCI for baseline and adverse
scenarios that banks must use. In the baseline scenario, a non-negative minimum growth (floor)
is usually imposed if the historical trend is positive or basically does not allow for excessive
increases to be projected. In adverse scenarios, both a maximum growth (cap) and a negative
minimum (floor) are set, ensuring that commissions do not plummet excessively or grow.

9.1.4.2  Other operating income and extraordinary results

These items include:

Dividends received from shareholdings (for example, if the bank has minority shareholdings
in other companies).
Share in profits of associates or joint ventures outside the consolidated perimeter (this
sometimes applies to groups that have JVs in insurance or other areas).
Other miscellaneous operating income (rentals, etc.).
Results from financial transactions not included in trading – although most are captured in
trading, there may be, for example, sales of banking portfolio assets (which would generate
extraordinary gains/losses).

The EBA’s assessments of limitations in stress tests will not be taken into account as they do not
apply to the Pricing Gap metrics approach.

9.1.4.3  Operating cost

In stress tests, banks sometimes assume that they will cut costs (e.g., lower personnel costs,
marketing costs, etc.) in an adverse scenario to offset lower revenues. The EBA, however, limits
the reduction in operating costs allowed:

It stipulates that certain expenses cannot fall below the base year level. Specifically: “Other
remaining administrative expenses”, “other remaining operating expenses”, “depreciation”
and “other provisions” cannot fall below the base year value, except for small adjustments for
approved one-offs. In other words, recurring expenses must at least be maintained. A bank
cannot project significant structural savings unless they were already in place before the base
year (even then, justification is required).
If there are adjustments for non-recurring items (one-offs) from the base year to be removed
for projection purposes, this is only permitted up to a threshold of 5 basis points of RWA from
the base year.
In general terms, mandatory payments to resolution funds and deposit guarantee schemes
(DGS) cannot be projected downwards either: they cannot be below the base year value.
In the baseline, expenses are supposedly allowed to grow with moderate inflation, but the
restriction is mainly that they cannot fall. In adverse conditions, it is assumed that expenses
cannot fall either (although in reality, a bank in crisis might cut variable expenses; the EBA
prefers not to count on this “self-help”).



9.1.5  Limitations of the EBA’s methodological approach

Static balance sheet

The main limitation is the assumption of a static balance sheet. The EBA does not allow banks to
change the size or composition of their balance sheets during stress. This improves comparability
but reduces realism, because in a crisis banks normally react (by deleveraging, selling assets,
adjusting financing or restricting credit). The static approach, therefore, may overestimate losses
by preventing management defences and, at the same time, underestimate second-round effects,
as the macro scenario remains exogenous and does not incorporate feedback.

As Haldane (2009) points out, a more comprehensive stress test should be dynamic and
iterative:

1. First impact analysis.
2. Bank reaction.
3. New macro environment.
4. New losses.

Along these lines, there are frameworks that introduce feedback between solvency, financing
costs and credit supply or contagion channels.

Financial contagion

The stress test designed by the EBA does not accurately capture a systemic event. It does not
simulate a banking domino effect.

Financial contagion through different channels is key. Direct contagion through contractual
exposures, to a lesser extent due to its lower impact, or indirect contagion through fire sales and
massive deposit withdrawals, which were key factors in the 2008 crisis. Identifying and
incorporating these effects into the analysis is key to assessing the resilience of financial systems.

Liquidity risk

Supervisory stress tests have focused almost exclusively on the adequacy or inadequacy of banks’
capital, implicitly assuming that liquidity is managed by other means. However, the 2008 crisis
showed that liquidity problems can precipitate crises even in banks that are solvent on paper.

The EBA 2025 exercise does not include an explicit liquidity stress test component in parallel
with the solvency test. This is a limitation, as an adverse macro scenario could lead, for example,
to deposit outflows, the closure of wholesale funding markets, etc., which would put pressure on
banks’ liquidity. The EBA probably assumes that banks comply with LCR/NSFR and that, if this
were to occur, central banks would provide liquidity as a hypothesis.

There is a disconnect: a bank could comfortably pass a capital stress test, but in reality, have a
fragile liquidity profile that makes it prone to a bank run, as seen in cases of banks with good
capitalisation but without market confidence. Some analysts have advocated combining solvency
and liquidity stress tests or at least assessing them simultaneously. Clark et al. (2022) mention
that the link between capital and liquidity needs under stress needs to be explored.

Use of internal models

The bottom-up approach relies on banks’ internal models (for PD, LGD, NII, etc.), with limitations.
Although there is review, there is always a risk that certain banks’ models will underestimate



losses (either intentionally or due to optimistic bias). A supervisory challenge is to balance
heterogeneity (each bank has different portfolios and tailor-made models) with consistency. The
EBA imposes dozens of restrictions to limit freedoms, but even so, comparing results bank by
bank is difficult because methodologies differ.

Severity of scenarios

Another limitation is the possible lack of diversity in scenarios. EBA stress tests tend to focus on a
fairly standard adverse macroeconomic scenario (deep recession, property market crash).
However, scenarios of a different nature could be considered.

On the other hand, some specific risks, such as systemic cyberattacks and extreme
geopolitical events, are not usually covered. The EBA 2025 in particular does not include climate
testing (this has been done separately). Integrating climate factors into stress testing is debatable
because they operate in the long term, but the impacts of events such as DANA in Spain could be
added.

9.2  PRICING GAP. Integration of stress test concepts

9.2.1  A reflection

The stress test exercises coordinated by the EBA constitute, in general terms, a solid framework
for assessing the resilience of the European banking system. Their main strength lies in the
breadth of the risk perimeter considered, the reporting discipline and the effort to standardise
assumptions to promote comparability between institutions. However, this very pursuit of
comparability leads to significant methodological constraints, some of which are difficult to avoid
(e.g., the static balance sheet), while others could be reviewed through conceptual changes,
especially in the treatment of certain accounting dynamics under IFRS 9 and in the modelling of
the financial margin.

1. IFRS 9, impaired assets and the problem of definitions
A first source of methodological friction lies in the very framework of IFRS 9 applied in the

stress test, particularly for impaired assets. The operational definitions (staging, significant
impairment, default, cure) and their translation into stress projections do not always accurately
capture the economic reality of impairment, but rather reproduce, in part, limitations inherent in
provision accounting. In this sense, the exercise may end up accurately measuring "the
accounting" without necessarily reflecting the economic profile of the risk with the same accuracy.
As already highlighted in this manual, the use of 12-month PDs is very limiting for Stage 1, and
combined with the highly competitive environment in the banking sector, causes pricing
problems, such that when credit risk materialises, the increase in provisions in stress
environments works against capital. In this regard, if PDs were LFT for all stages, many of the
problems already mentioned would be avoided and stress tests would be improved, since for
credit risk only EL LFT would be used and the approach would be to analyse the growth of non-
performing loans above the economic cycle averages and see if this has an impact on capital.
Meanwhile, it should be treated with a dynamic provision fund, as proposed in various places in
this book.

In addition, the temporal pattern of losses may be "distorted" by the provisioning approach.
In some cases, the impact appears to be very concentrated at the beginning and then stabilises by
construction, when in practice there could be more persistent trajectories, with second waves of
deterioration or gradual materialisation of risk (e.g., via refinancing or effects on collateral). This



situation would have no impact if banks worked not with the current IFRS 9 model, but with the
proposal made in this manual.

Added to this is the mean reversion hypothesis used to estimate expected losses beyond the
explicit horizon. Although this convention prevents stress from being artificially prolonged over
time and thus prevents accounting regulations on provisions from generating greater future
needs after the end of the projection period.

2. Margin projection: fixed rate rigidity and competitive realism
Several debatable issues arise in the financial margin section. The projection of fixed-rate

loans maintaining their instalments constant until maturity is technically consistent with the
contract, but it may hide the underlying problem of an environment of sharp rate rises, as this
financial risk would not be correctly remunerated. The tension is not so much evident in fixed
assets (which "do not move") as in liabilities, especially deposits, where there may be an increase
in remuneration and a greater shift towards more expensive products involving higher beta
remuneration. In other words, economic risk may emerge on the financing side before fixed
assets are "repriced", and an overly mechanical projection may underestimate this fragility. All of
the above can be perfectly captured using the Pricing Gap methodology, revealing problems that
are not correctly reflected in the accounts.

Furthermore, although the exercise incorporates the idea that in times of stress the cost of
liabilities rises more than the return on assets, comparability suffers when repricing depends
largely on each institution's internal estimates. This point is particularly sensitive for banks with
balance sheets highly exposed to fixed-rate portfolios originating in the ultra-low-interest rate
period: small differences in internal assumptions (deposit betas, repricing pace, elasticities) can
substantially change the projected margin generation capacity. Paradoxically, the exercise is very
restrictive in some respects to ensure comparability but leaves room for discretion precisely in
parameters that are decisive.

Another relevant methodological element is the treatment of renewals or maturity
substitutions: if prices are set according to projected curve levels, but without adequately
incorporating the sectoral competitive environment, the exercise may implicitly assume a capacity
to pass on prices to the customer that is not always realistic. Competition, especially in deposits, is
not a "detail"; it is one of the mechanisms that most influences the transmission of rates and
margin erosion.

3. Financing cost: limits of approximating it by sovereign premium
Linking certain country costs to sovereign premiums makes sense to a certain extent (country

risk, financial environment), but it is incomplete if the aim is to interpret the reality of bank
financing. In practice, the cost of funding depends on a combination of factors: ratios such as LtD,
interbank behaviour, monetary policy orientation, perception of idiosyncratic risk (mainly
reputational events), deposit structure (NMD) and, above all, the dynamics of substitution
between sources of funding in times of stress. If the exercise sets too narrow a main channel,
there is a risk of explaining the cost of financing by a variable that is not always the dominant one,
especially in episodes where confidence in a particular institution deteriorates more than the
country's sovereign risk.

4. Excessive restrictions and tension between severity and realism
In stress testing, severity is necessary; the question is whether it should be severe and

realistic. Some restrictions—for example, not recognising benefits derived from a steepening of
the curve even under a constant balance sheet—may be considered excessively strong. If the
balance sheet cannot be adjusted through management (already a very demanding restriction),
also preventing certain economic mechanisms from operating in the result can produce a
scenario that "punishes" by construction, rather than by economic transmission of the shock. This



does not invalidate the exercise, but it does affect its interpretation: it ceases to be an
economically coherent stress test and becomes more like a test of accounting conservatism.

5. Towards a richer approach: supervisory dialogue, idiosyncrasy and second round
If the objective is to compare entities, the limitation of static balance sheets is difficult to

avoid. However, a reasonable approach would be to separate them into two layers:

A comparable stress test (like the current one).
A complementary, more "supervisory" exercise linked to P2G, where assumptions are
adjusted to idiosyncratic issues and elements that are currently left out are explored
(plausible management actions, sensitivity to competition, and, above all, second-round
effects). This approach would allow for more interpretable and useful results for specific
prudential decisions, without sacrificing the transparency and comparability of the public
exercise. The feasible way to integrate this vision into management would be through GAP
methodologies.

6. Solvency-liquidity integration: a useful proxy from the first liquidity defence mechanism
Finally, it is pertinent to consider a combined solvency and liquidity stress from the first

defence mechanism: the bank's ability to remunerate deposits under stress based on its balance
sheet structure and interest rate risk management. A plausible proxy would be to assess whether
the bank adequately "covers" its duration to market curves and whether, in an adverse scenario,
it could sustain a more aggressive remuneration of deposits (even with high betas), recognising
that assuming a beta equal to 1 for the entire deposit base is unrealistic and that the stability of
NMDs is a fundamental buffer for when the market demands to pay betas well above 1 for term
deposits. This type of analysis would help to explore more explicitly the link between capital and
liquidity needs under stress, a point that the Pricing Gap methodology is able to address
effectively and which could improve the EBA's current stress tests.

7. The usefulness of the pricing gap: more than just an accounting result
Given these limitations, it is very valuable to view the stress test from a Pricing Gap

perspective, not as an exercise that produces only an accounting result (better or worse), but as a
diagnosis that allows the origin of the problem in the banking business model to be identified.
This perspective shifts the focus from the "final result" to the mechanisms that generate it
(repricing, deposit betas, maturity structure, sensitivity to curves and spreads), associated with
different macroeconomic scenarios, allowing for an assessment of the viability and, above all, the
sustainability of the margin, indicating the fundamentals that support profitability and the
vulnerabilities that could erode it in the long term.



Source: Own elaboration.

Figure 9.1:  Parameters for Pricing Gap.

As can be seen in the table (→Figure 9.1), each macro scenario would be identified with the

impacts49 that they would have on each of the components of the Pricing Gap metrics, which
would then allow for the analysis of both the sustainability and viability of the banking business in
stress environments. The different scenarios can have an impact on:

1. Yield Curve: Through satellite models, the scenarios have an impact on the yield curve.
Subsequently, all impacts may converge towards a deterministic future curve given by the
authorities, which will obviously be different from that projected by the implied yield curve.

2. Operating Costs: Macro scenarios may involve, for example, reactions in the banking system
to deleveraging processes, which under a constant cost scheme may affect the sustainability
of the business.

3. Expected Loss: Similarly, different macro situations will lead to increases in PD and LGD. It
should be remembered that the Pricing Gap methodology works with average cycle PDs. For
PGa, they are adjusted to the investment repayment schedule to ensure that the financial
institutions’ profitability model is sustainable over time and generates enough to cover their
credit risk. For PGt, PD LFT is also taken into account and is triggered in full in the financial
year. Subsequently, checks are made to see whether the stressed PDs in the system are above
or below the economic cycle average. If they are above the economic cycle, the worst-case
scenario is taken; if they are below, the model works on a prudent basis and the average PD
LFTs for the economic cycle are taken as valid.

4. Unexpected Loss: In principle, no macro scenario should impact these items, as these
parameters consider the margin of protection against unexpected events. However, this
information is used as a profitability buffer with the capacity to absorb provisioning needs in
stress scenarios until profit is reduced to zero.

5. Deposits Beta: Macro scenarios that have an impact on financing conditions will be captured
through this parameter. This parameter, together with the next one, is key to assessing the
sustainability of banking businesses.

6. Migration of Deposits: As with the previous parameter, deposit migration is key to assessing
the cost of financing, as well as being an essential element for the sustainability of the
banking business. This parameter can be used to capture events affecting the reputation of



banks, where institutions have to make an additional effort in terms of remuneration and
migration of NMD deposits to term deposits in order to stabilise liquidity.

The authorities and supranational bodies involved in scenario design obviously cannot be certain
that the results of the modelling exercise will occur for each stress exercise. One of the issues of
interest is to identify where the thresholds of the parameters involved in assessing the
sustainability and viability of the banking business lie. In other words, to know how to quantify the
level at which a parameter has an impact in one direction or another.

The Pricing Gap methodology allows reverse stress tests to be carried out, which can answer
these types of questions that are of real interest to these authorities. Questions such as the
following:

1. What is the maximum LGD that can be accepted in a stress test for a given capital at risk?
2. What is the maximum beta for deposits that can be accepted for a given institution, allowing

it to have a break-even profitability measured through the PGa?
3. For a constant balance sheet, what are the maximum swap rates that can be achieved to

reach the break-even point measured through the PGa?

Finally, and increasingly important, geopolitical risks, which can be identified, can be treated in the
same way as different macro scenarios. After completing the entire modelling process, sensitivity
analyses could be performed to address the impacts on the stability of the financial sector of
different geopolitical risks that are of great concern to the authorities.

9.2.2  Case study

The hypothetical stress test exercise that could be carried out using the Pricing Gap methodology
would begin with the presentation of the balance sheet (→Figure 9.2) and balance sheet pricing
structure of Bank X, for which the same balance sheet as the financial institution in the case study
in the previous chapter (SREP) will be used.

Source: Own elaboration.

Figure 9.2:  Balance Sheet Statement.



The data tape (→Table 9.1) with additional information on the balance sheet structure, risk profile
of investment operations, the duration structure of assets and liabilities, risk weight, and other
parameters necessary to calculate the PGa and PGt metrics.

Table 9.1: Balance Sheet Data Tape.

BALANCE SHEET DATA TAPE

Product Amount Rate Fee F/V Term Duration PD
LFT

LGD OC Provisions RW ROE CA

Mortgage 20 1.50% 0.30% F 30y 15 2% 40% 0.5% 0.2 35% 10% 12%

Mortgage 18 E6+0.50% V 30y 0.5 2% 40% 0.5% 0.2 35%

SME
Loans

32 1.50% F 8y 4 6% 60% 0.50% 0.7 75%

Deposits
ECB

30 €STER  1d 0.0   0.50% 0 0%

             

Deposits 10 Beta 0.5 F/V 12m 1

NMD 78 0%  1d 4.0

Equity 12 0%   10

Source: Own elaboration.

The yield curve together with market implicites is shown in →Table 9.2.

Table 9.2: Yield Curve and Forward Rate.

SPOT RATE FORWARD RATE

1Y 2Y 3Y

€STER -0.091 1.778 2.59 2.274

EURIBOR 6M 1.203 2.373 2.246 2.284

EURIBOR 12M 1.778 2.59 2.274 2.309

SWAP 4Y 2.234 2.389 2.35 2.402

SWAP 10Y 2.416 2.504 2.505 2.545

SWAP15Y 2.487 2.52 2.485 2.472

Source: Own elaboration (in %).

The valuation of the business model, both from the point of view of sustainability and viability

through the Pricing Gap metrics, is shown in →Table 9.3.53



Table 9.3: Pricing Gap Metrics and Temporary Scheme.

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 -2.21 -2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 -0.47 -1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 -1.28 -3.98

Deposits
ECB

30 -0.09 0.50    0.41 0.41 -0.091 -0.50 -0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 10 1.78 0.50 1.28 0.89 0.39

NMD 78 2.23 0.50 1.73 0.00 1.73

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.09 -2.24 1.63 0.30 0.84 0.30 -0.01 12 0% 11.99 0.45

Until 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.15   -0.41    -0.53

Margin
FUND

0.04  1.36  0.23    

PGa –
Buckets

-0.11 0.00 1.36 -0.41 0.23 0 0.00 -0.53

Fees 0.30

PGa 0.84

Source: Own work.

The macro scenario (random and for the sole purpose of presenting a practical case) and its
impacts on the different components are defined below:

Real GDP: Significant cumulative decline over the next three years
Impact on ECL LFT, as the average risk is estimated to rise above the economic cycle
average.
Impact on provisions.
Impact on fees due to lower activity.
Initially, there will be no deleveraging on the balance sheet and therefore no impact on
operating costs.

HICP (Harmonised Inflation): Strong and sustained increase in inflation
Impact on the swap curve, with increases in short-term segments due to monetary policy
decisions causing a curve inversion.
Impact on operating costs due to their indexation.
Impact on PDs due to lower payment capacity.

Residential housing: Bubble burst. Generalised fall in house prices
Impact on LGDs, increasing in line with the average estimate for the economic cycle.
Impact on provisions.

Credit spread: Significant increase in wholesale financing spreads
Impact on the valuation of ALCO portfolio bonds.



Transfer to retail financing. Generalised and gradual increase in betas and transfers from
NMDs to term deposits.

These scenarios may be sufficient. Obviously, others can be used, such as events in the
commercial real estate sector, exchange rates, equities, geopolitical events, etc.

All macro events must be translated, using satellite models, into the factors that impact the
valuation of the Pricing Gap methodology, i.e., yield curve, operating cost, expected loss,
unexpected loss and behaviour of the financing structure.

For the baseline scenario, the translation of the different events would result in the following
changes in the banking environment:

Yield Curve: As a result of the different events, the new projected curve is shown in →Table
9.4.

Table 9.4: Forward Rate Scenario.

SPOT RATE FORWARD RATE

2023 2024 2025

€STER -0.091 2.5 3 3.25

EURIBOR 6M 1.203 2.6 3.1 3.3

EURIBOR 12M 1.778 2.75 3.2 3.3

SWAP 4Y 2.234 2.7 2.8 2.6

SWAP 10Y 2.416 2.6 2.6 2.5

SWAP15Y 2.487 2.5 2.5 2.4

Source: Own elaboration (in %).

This curve will affect repricing, and no new spreads will be applied to variable transactions, while
fixed rates will be renewed at the same rate as they appear on the balance sheet.

Expected Loss: The new economic deterioration scenario shows significant growth in credit
risk above the cycle average, see →Table 9.5:

Table 9.5: Expected Loss Scenario.

2023 2024 2025

PD LFT LGD PD LFT LGD PD LFT LGD

Mortgage 3.0% 45% 4.5% 50% 6.0% 55%

Mortgage 3.0% 45% 4.5% 50% 6.0% 55%

SME Loans 8.0% 65% 9.5% 65% 12.0% 65%

ECL Stress 2.18 2.83 3.75

ECL LFT 1.46

Source: Own elaboration.

As can be seen, the stress test implies a significant increase in credit risk, from 1.46 in the average
BaU scenario for the cycle to 3.75 ECL in 2025. These parameters will affect the PGt metrics, which
provide information on the viability of the banking business. For the PGa metric, the average cycle



parameters are always used, as pricing to assess the sustainability of the banking business cannot
be expected to be under stress conditions.

Operating Costs: Inflation and its derivation towards indexed costs causes an increase in costs
and has the following impacts, see →Table 9.6:

Table 9.6: Operating Costs Scenario.

OPERATING COSTS

2023 2024 2025

Operating Costs 0.55 0.55 0.55

Source: Own elaboration (in %).

Funding Conditions: The result of the different events translates into a more volatile
environment in both the wholesale and retail funding markets. In the case study, the main
impact is the financing scheme through term deposits and NMDs, how they migrate between
them, what beta term deposits have and, in a volatile environment, assuming that the value
contribution of NMDs is measured against short-term rates (Euribor 6M), see →Table 9.7:

Table 9.7: Funding Conditions Scenario.

2023 2024 2025

BETA MIX PD LFT MIX PD LFT MIX

NMDs 0 65% 0 50% 0 40%

Deposits 0.7 35% 0.8 50% 0.9 60%

Volatility
Deposits

It is assumed that all deposits are subject to the risk of leakage and their value is compared against the 6-
month Euribor.

Source: Own elaboration.

Stress test results (year-on-year)

→Table 9.8 to →9.10, shows the results year by year. It shows the different balance sheet items
with the components needed to obtain the Pricing Gap metrics (PGa, PGt-1st and PGt-2nd), as well
as the levels of capital at risk, under the stress test scenarios presented.

Year 2023



Table 9.8: Pricing Gap Metrics and Temporary Scheme (2023).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.50 0.55 0.05 0.80 0.42 3.52 4.82 1.25 -2.27 -3.57

Mortgage 18 2.60 0.55 0.05 0.80 0.42 3.62 4.92 3.1 -0.52 -1.82

SME
Loans

32 2.70 0.55 0.90 3.60 0.90 5.05 9.35 3.25 -1.80 -6.10

Deposits
ECB

30 2.50 0.55    3.05 3.05 2.5 -0.55 -0.55

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 31 2.75 0.55 2.20 1.93 0.28

NMD 57 2.60 0.55 2.05 0.00 2.05

Equity 12 2.60 0.55 2.05 0.00 2.05

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.29 -3.16 1.50 0.30 0.51 0.30 -1.06 12 -9% 10.94 0.45

Until 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.17   -0.58    -0.55

Margin
FUND

1.26  0.00  0.25    

PGa –
Buckets

1.09 0.00 0.00 -0.58 0.25 0 0.00 -0.55

Fees 0.30

PGa 0.51

Source: Own elaboration.

Year 2024



Table 9.9: Pricing Gap Metrics and Temporary Scheme (2024).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.50 0.55 0.05 0.80 0.42 3.52 5.72 1.25 -2.27 -4.47

Mortgage 18 3.10 0.55 0.05 0.80 0.42 4.12 6.32 3.6 -0.52 -2.72

SME
Loans

32 2.80 0.55 0.90 3.60 0.90 5.15 10.43 3.25 -1.90 -7.18

Deposits
ECB

30 3.00 0.55    3.55 3.55 3 -0.55 -0.55

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 44 3.20 0.55 2.65 2.56 0.09

NMD 44 3.10 0.55 2.55 0.00 2.55

Equity 12 2.60 0.55 2.05 0.00 2.05

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.32 -3.84 1.41 0.30 0.39 0.30 -1.84 12 -15% 10.16 0.45

Until 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.17   -0.61    -0.55

Margin
FUND

1.16  0.00  0.25    

PGa –
Buckets

1.00 0.00 0.00 -0.61 0.25 0 0.00 -0.55

Fees 0.30

PGa 0.39

Source: Own elaboration.

Year 2025



Table 9.10: Pricing Gap Metrics and Temporary Scheme (2025).

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.40 0.55 0.05 0.80 0.42 3.42 6.67 1.25 -2.17 -5.42

Mortgage 18 3.30 0.55 0.05 0.80 0.42 4.32 7.57 3.8 -0.52 -3.77

SME
Loans

32 2.60 0.55 0.90 3.60 0.90 4.95 11.85 3.25 -1.70 -8.60

Deposits
ECB

30 3.25 0.55    3.80 3.80 3.25 -0.55 -0.55

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 53 3.30 0.55 2.75 2.97 -0.22

NMD 35 3.30 0.55 2.75 0.00 2.75

Equity 12 2.50 0.55 1.95 0.00 1.95

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

-1.24 -4.68 1.09 0.30 0.15 0.30 -2.99 12 -25% 9.01 0.45

Until 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

-0.17   -0.54    -0.53

Margin
FUND

0.85  0.00  0.23    

PGa –
Buckets

0.69 0.00 0.00 -0.54 0.23 0 0.00 -0.53

Fees 0.30

PGa 0.15

Source: Own elaboration.

These results should not be interpreted in the same way as accounting figures. The capital at

risk50 of -25% in the 2025 financial year (→Table 9.10) is the highest point of impact in the stress
scenario. How is the breakdown carried out?

1. The main conclusion that can be drawn from the simulation exercise, about the viability of the
banking business, is that the capital deficit is determined by the PGt-1st metric and is equal to
-2.99 at the end of the stress test period, in 2025. Setting the final capital level, defined by the
PGt-2nd of 9.01, therefore, makes it unnecessary to allocate capital by P2G. However, the level
of capital would pose problems for the proper performance of the business model, as it does
not have sufficient capacity to continue growing organically.

This conclusion is even more meaningful if the metric is analysed carefully. It should be
remembered that if it recognises the full ECL defined in the stress test, but still with a capital level
of 9.01, it would contemplate a complete transfer of deposits and a beta equal to 1, which is not
defined in the scenario, but as mentioned above, the metric recognises this through a more
negative margin on investment.

1. This deficit is determined by three parameters:
a. Margin INV LFT, which is equal to -4.68
b. Margin FUND equal to 1.09
c. Fees equal to 0.30



d. Provisions equal to 0.30

As mentioned above, the negative value of Margin INV LFT marks the profitability deficit in the
sudden materialisation of the credit event projected for 2025 and also the materialisation of the
interest rate risk that could materialise if all deposits were paid with beta 1 and there were no
NMDs, something to take into account in periods after the time horizon of the stress test exercise
and this marks its evolution in each of the years shown in →Tables 9.8, →9.9 and →9.10.

1. Provisions are 0.30. The ECL LFT is 1.46. The recommendation is that financial institutions
should have that expected loss covered by a dynamic provision.

2. The ECL stress is 3.75. If the prudence of establishing this provision policy were applied, 2.29
would remain uncovered.

3. The unexpected loss is 0.45 per annum, which over three years would amount to an
absorption capacity without touching capital of 1.35.

4. The 2.29 remaining to be covered, minus the 1.35 absorption capacity for the unexpected loss,
would ultimately result in an uncovered risk and a capital requirement of 0.94 to remain
above 12.

The vision of how the sustainability of the banking business would look in the process of this
simulation exercise would be achieved through the evolution of the PGa metric:

With a PGa of 0.51 in 2023 falling to 0.15 in 2025, it can be concluded that the business model
is sustainable.
The key to the decline is the transfer of deposits identified in the stress test scenarios, which
is represented by a decrease in the margin on funding. In 2023, it was 1.5, falling to 1.09 in
2025, even with the rise in short-term rates, but the transfer has had a greater impact.
When analysing the tables of PGa components by time buckets in the figures 9.8 to 9.10, it can
be seen that their evolution is due to the lower subsidy provided by liabilities. This draws
attention to the qualitative aspect of the entity’s management in terms of its funding
strategy.
The margin on investment has not had much impact on the movements. The main factor that
may affect it is long-term fixed-rate mortgages. These depend on the greater or lesser risk of
long-term rates, which in the defined scenario remain virtually unchanged.
Efficiency has an impact of less than 0.05 on the BaU scenario.
Finally, the expected loss for PGa has no impact because it continues to be valued using the
LFT economic cycle approach adjusted to the amortisation schedule for operations. It makes
no sense to value an institution’s balance sheet prices in order to draw conclusions on the
sustainability of the banking business using stressed credit risk parameters.

From the stress test, using the PGa metric, it can be concluded that the inversion of the yield curve
has added value to the entity’s liquidity and kept PGa positive, although there is still a significant
risk of additional transfers and higher beta, which implies a lower capacity for subsidisation
through the Margin on Funding, to the point of jeopardising the sustainability of the business.

It should be noted that this same analysis exercise could obviously be carried out year after
year to see how the impacts would gradually unfold, but this has been avoided for the sake of
simplification.

The authorities may be interested in carrying out a reverse stress test for the financial
institution’s balance sheet structure in a BaU environment, once the time horizon of the stress
test has ended, on what the maximum level of swap rates would be in 15 years (already assuming
a normalisation process of the interest rate curve), which would entail a chain of higher 6-month
Euribor rates for certain deposit transfer levels, since after a period of stress, banks tend to suffer



both financially and in terms of reputation, and one of their greatest weaknesses is maintaining
adequate levels of profitability to ensure the sustainability of the banking business. Through this
exercise, the supervisor could monitor this scenario on an institution-by-institution basis to
control the stability of the financial system.

Finally, it should be noted that there are many advantages, and it would strengthen the
current vision of the EBA’s stress test exercises to complement them with the contribution of
Pricing Gap metrics. Furthermore, as it is carried out with a bottom-up approach, it is possible to
work with a granular view, providing a great deal of flexibility in the analyses to be developed.



10  PRICING GAP, a tool for design of a strategic plan in
banking based on profitability

The aim of this chapter is to provide a brief introduction to the fundamentals of strategic planning
for a financial institution. Secondly, it analyses how the concepts of sustainability and viability
could be integrated into strategic plans through metrics associated with the Pricing Gap
methodology. Finally, it reviews the main characteristics of the different business models and
where the keys to management lie from an ALM perspective.

10.1  Strategic planning process in a banking institution

Strategic planning is the pillar that guides all high-level decisions in a banking organisation. It
consists of a systematic process to define the future direction of the bank (its vision and strategic
objectives) and detail the path to achieve that direction, optimising the use of resources and
managing the associated risks. In the banking sector, this process takes on special relevance due
to the complex and delicate nature of the financial business. Banks are highly leveraged, tightly
regulated institutions whose viability depends largely on public confidence and perceived
soundness (→Choudhry, 2018). A strategic error can compromise not only profitability, but the
survival of the institution. Hence, →Chorafas (1999) stated that “failing to plan is planning to fail”,
emphasising that a robust planning methodology should characterise every banking strategy.

The objectives of strategic banking planning include:

1. Ensuring profitable and sustainable growth.
2. Proactively adapting to changes in the environment (economic, technological, regulatory,

competitive).
3. Aligning the organisation (resources, structure, culture) with long-term goals.
4. Managing the balance between risk and return according to the risk tolerance defined by the

Board of Directors.
5. Meeting the expectations of key stakeholders (shareholders, customers, regulators, employees

and society).

In essence, an effective strategic plan answers the following questions:

What kind of bank do we want to become?
Which markets and customers will we serve?
What value proposition will we compete with?
What financial and operational capacity do we need?
How will we manage the inherent risks?

Clearly defining these questions allows management to focus their efforts and avoid “strategic
drift”, in which the bank tries to define a strategy without a clear direction, leading to disorderly
growth, excessive exposure to ununderstood risks, and eventual destruction of value. These
issues were seen prior to the 2008 crisis in institutions that aggressively pursued market share
and profitability without considering the robustness of their balance sheets (→Choudhry, 2018).
Hence, all this underscores the importance and necessity of incorporating the vision of
sustainability and viability into the banking business model.



10.1.1  Stages of the strategic planning process

Although each bank may have its own particular approach, many strategic planning processes in
banking follow a general cycle comprising several interrelated stages. These stages can be
summarised as follows:

1. Strategic diagnosis (analysis of the current situation).
2. Formulation of the strategic vision and objectives (defining where we want to be in the future).
3. Development of strategy and plans (outlining how we will achieve these objectives through

initiatives and action plans).
4. Execution, monitoring and feedback (implementing the plan, measuring results and making

adjustments as necessary). Each of these phases and their best practices are detailed below,
with a focus on the banking context.

10.1.1.1  Strategic diagnosis: Starting point

Every strategic plan starts with a deep understanding of the bank’s current position and the
environment in which it operates (→Choudhry, 2018). In this analytical phase, both internal and
external information is gathered, covering aspects such as:

Assessment of stakeholder expectations.
Shareholders

Profitability, dividend and growth targets, etc.
Regulators

Solvency, liquidity, IRRBB, etc.
Customers

Quality of service, products, channels
Analysis of the macroeconomic and market environment, creating alternative scenarios with
stress tests to assess the robustness of the strategy.

Projection of macroeconomic trends.
GDP, inflation, yield curve, exchange rates.

Projection of trends in the financial sector.
Analysis of markets and segments where the entity operates.

Analysis of credit demand.
Demographic changes in the customer base.
Other factors.

Analysis of the competitive environment.
Understanding competitive dynamics,

Identifying direct and indirect competitors,
Assess their strengths and how they are changing the rules of the game.

The organisation’s response to competitors’ moves.
Analysis of customer value. How is their behaviour evolving? (Omarini, 2015)

Channel migration.
Product demand.
Satisfaction levels.
Risk of churn.

Internal diagnosis and key competencies.
Honest identification of strengths and weaknesses.
Analysis of essential and non-essential competencies (Choudhry, 2018). Leverage to grow
in those areas with the highest probability of success and those where a cautious



approach is required.
Analysis of the organisation’s processes, systems and culture. The vast majority of strategies
fail due to a lack of internal capabilities.
Resource capacity and structure.

Quantification of available resource capacity (financial, human, technological) and
adequacy of the current organisational structure.
Assessment of liquidity, capital and financial risk position.
Identification of new skills required in the workforce, as well as organisational size and
structure (→Choudhry, 2018).

At the end of this phase, the bank should have a clear understanding of its starting point, the
external trends and forces that will shape the future, its relative competitive position and its
available or deficient internal capabilities. This is the information base on which the strategy will
be built.

10.1.1.2  Formulation of the vision and strategic objectives. Where do we want to be?

With the result of the previous point, entities proceed to define the strategic vision and the major
long-term objectives.

The vision is a concise statement of the desired future state of the bank, capturing its
fundamental aspiration. It should answer the following question:

What do we want to become within the planned timeframe?

An effective vision provides a "call to action" that inspires and aligns all staff (Choudhry, 2018).
Furthermore, it is important that it is aligned with the expectations of all relevant stakeholders
(Choudhry, 2018). Balance in the vision is key.

Based on the vision, specific strategic objectives are established to enable the vision to be
realised. These objectives are usually formulated in different dimensions:

Financial objectives (for example)
Return on capital > X%
Annual credit growth of Y%
Diversification of income to reduce dependence on a certain line to Z%
Maintain a default ratio below N%

Commercial objectives
Achieve a certain number of new customers in specific segments
Increase customer satisfaction or loyalty as measured by NPS (Net Promoter Score) or
satisfaction index
Achieve X% market share for a certain product

Operational objectives
Automate X% of transactions
Reduce the efficiency ratio (cost/income %) to a target level

Solvency and risk objectives
Maintain CET1 > certain threshold
Achieve AA credit rating, etc.

Other factors

Objectives must be specific, measurable, achievable, relevant and time-bound so that they guide
implementation and can be properly monitored.



It is also essential that the vision and strategic objectives defined are realistic and consistent
with the diagnosis made.

To ensure the viability of the objectives, it is advisable to preliminarily validate that they
comply with critical restrictions on available capital and liquidity, and risk appetite defined
through a framework approved by the Board of Directors. In fact, many banks now integrate long-
term financial planning tools at this stage: models that project financial statements under
assumptions of plan implementation, verifying whether key metrics (regulatory capital, LCR, etc.)
remain within acceptable limits in each year of the plan (→Choudhry, 2018). If the numbers do not
add up, the objectives must be adjusted. This iteration ensures that the desired strategy is also
the one the bank can safely execute.

10.1.1.3  Initiatives, levers and plans. How do we get there?

Once the bank has defined where it wants to go, there is the need to focus on how to get there.
This phase corresponds to the formulation of the strategy in the strict sense. It consists of
identifying and designing the strategic initiatives, projects and policies through which the bank
will achieve its objectives. Here, the vision is transformed into concrete actions that can be
assigned to responsible parties and scheduled.

A useful conceptual tool is to conceive of a strategic gap: the distance between the current
situation (diagnosis) and the desired situation (objectives). Each strategic initiative should
contribute to closing part of that gap.

Strategic initiatives are usually classified by area or axis, for example:

Business development.
Operational efficiency.
Digital transformation.
Risk, liquidity and capital management.
Talent and culture.

Each initiative must be detailed in the following terms:

What will be done
Who will be responsible
What resources are needed
What results are expected

A key component of this development is identifying the management levers, or key success
factors, that the bank must activate to drive change. These levers are the areas of focus for
achieving significant improvements in performance indicators.

During this stage, it is also crucial to set intermediate goals or milestones for each initiative.
Since the implementation of the strategy usually spans several years, setting annual or semi-
annual milestones allows for progress to be monitored.

Likewise, key performance indicators (KPIs) should be assigned to each initiative or objective,
which links to the next section on monitoring. For now, in the design phase, it is sufficient to
define what will be measured to determine whether the initiative was successful.

During the development of the plan, there are two key issues that require close attention. The
first is the execution risks of each initiative and the new risks that may arise from the
implementation of the new strategic plan, which must be identified, measured, quantified,
monitored, and controlled. The second issue is regulatory constraints that may affect the plan,
which must be addressed in the development of the strategic plan.



A common mistake that →Choudhry (2018) and others point out is to establish too many
unrelated initiatives or to pursue too many fronts at once. It is preferable to identify and prioritise
those strategic moves with the greatest expected impact or those that are most urgent and
concentrate resources on them. Less critical initiatives can be scheduled for later phases or even
discarded if they do not add sufficient value. This prioritisation should be reflected in the
allocation of capital and budget and in the development of the strategic plan. Economic capital
and investment expenditure should be channelled towards prioritised initiatives.

The final outcome of this stage usually takes the form of a documented strategic plan, which
includes the vision, objectives, detailed strategic initiatives, milestones, KPIs, and resource
allocations. Given the level of detail, this document is often summarised in matrices or strategic
maps to facilitate communication.

10.1.1.4  Strategy execution and monitoring systems

Strategic planning does not end with the development of the strategic plan; in fact, it could be
said that this is when the real challenge begins: making things happen as planned. The best
strategy on paper will fail without disciplined execution and timely adjustments. Therefore,
successful banks devote considerable attention to the governance, monitoring, and feedback on
the strategic plan.

In terms of execution, it is advisable to establish clear governance structures for the
implementation of the plan. This oversight should be led by a senior executive or area that
centralises the coordination of initiatives. Likewise, those responsible for each strategic initiative
are assigned, usually senior executives responsible for that part of the plan, and the chain of
accountability is defined. The Board of Directors should receive regular reports (quarterly, for
example) on the progress of the strategic plan, comparing the results obtained with the
established milestones (→Choudhry, 2018, p. 517), without the need for any reconfiguration work
in response to each tactical variation or negative results in short-term execution.

Monitoring through KPIs, as already mentioned, each objective and initiative is accompanied
by indicators. In the execution stage, a KPI monitoring system (e.g., strategic scorecards) is
deployed to measure progress. These indicators must be integrated into the bank’s regular
management cycle. A balanced scorecard is used to translate the strategy into a series of
objectives and indicators from various perspectives (financial, risk, business, processes,
customers, segments, channels, etc.) with specific annual targets, which are then analysed by a
monitoring committee.

Control and adjustment mechanisms must also be implemented. The strategy should not be
viewed as static, as the environment changes and deviations in execution may arise. A good
strategic system includes continuous feedback. If certain indicators show a lag, senior
management must investigate the causes. Based on the conclusions, corrective actions can be
taken. Tactical flexibility is important without losing sight of the ultimate vision and not changing
course for trivial reasons (→Choudhry, 2018). Financial institutions should place special emphasis
on conducting annual ICAAP updates with stress scenarios to assess the financial risks associated
with the strategic plan.

When executing a plan, it is vitally important to keep employees informed and engaged.
Internal communication plays a vital role. All levels of staff must understand the strategy, the
rationale behind the initiatives and how their work contributes to the goals. This increases the
sense of purpose and minimises resistance. Many organisations implement change management
programmes to accompany strategic transformations, especially when they involve significant
cultural or process changes.



10.2  Incorporating sustainability and viability into strategic
banking planning

As outlined in previous chapters, competition in the banking sector creates friction affecting
profitability, stability, and risk-taking behaviour. This competition often results in a pricing gap at
the point of origination, which can be further exacerbated by balance sheet management
decisions in response to interest rate fluctuations. Consequently, assets and liabilities are
frequently held at prices that do not sufficiently compensate for the financial risks to which they
are exposed.

The pricing-versus-risk issues on the balance sheet, when viewed through accounting
information, constrain the ability to draw definitive conclusions, as discussed in earlier chapters.

Under IFRS 9, the treatment of provisions for Stage 1 transactions—based on a 12-month
forward-looking, point-in-time (PIT) view—prevents the accumulation of provisions that could be
built up over time and drawn upon during periods of economic downturn. As a result, banks
cannot rely on these provisions in times of stress but on existing capital buffers, which are unlikely
to be deployed due to the reputational stigma they would face in the capital markets.

The previous point emphasised a critical aspect of developing a strategic plan. Best practice in
the sector focuses on business model design—defining which customers the bank should target
and how to strengthen its market presence and positioning. This includes organising channels to
meet customer needs, designing an appropriate product portfolio, and implementing efficient
processes to execute the business model. With the advent of artificial intelligence, the focus is
increasingly on leveraging the relationships between financial institutions and their customers,
gaining insights from payment patterns, digital banking usage, and other behavioural data.

A bank, to use a simile, could be likened to a walnut, see →Figure 10.1. The outer layer, i.e., the
outside, is where the institution’s business model is defined and developed, i.e., the relationship
with customers, through different markets, with specific segmentations, through digital channels
or advice, products, processes, etc.



Source: Own elaboration through Chat GPT.

Figure 10.1:  Graphic Illustration of a Bank.

The inside of the nut is the true heart of a bank. This is where lending and funding policies are
decided. The price at which transactions should be entered is analysed in order to balance
profitability in relation to the financial risks involved. These risks are managed over time, i.e., the
sustainability and viability of the business model characterised in the layer outside the nut is
directed and planned. The current problem is that the ALM management model often has the
mission of improving the accounting view of a bank’s results, which is not the optimal way to
make decisions.

A bank does not go bankrupt because of better or worse use of the outer layer, i.e., in the
design of the business model. This issue has an impact on its greater or lesser positioning in the
market. There is no better or worse strategy than another; it all depends on how it is executed,
and it is in execution problems or strategies that are too focused on increasing market share that



problems originate within bank balance sheets. Intense competition within banking systems
amplifies these challenges, leading to the recognition of financial risks on balance sheets without
adequate remuneration.

Therefore, a bank can face the risk of bankruptcy if it does not operate properly—that is, if it
fails to manage the “core” decisions, ensuring that the financial risks it assumes are adequately
compensated. As highlighted earlier, this arises in highly competitive financial systems when
growth strategies focus on market share acquisition without first developing robust commercial
capabilities.

Strategic plans generally do not address this issue correctly due to the “accounting” approach
of the financial analyses carried out. Strategic diagnosis often focuses primarily on balance sheet
indicators, P&L, and financial risks, which are then used during the formulation of the strategic
vision and objectives. Many institutions, during implementation planning, place excessive
emphasis on keeping these metrics within the thresholds approved by the Board of Directors.

One approach to improving the development of strategic plans is to place greater emphasis
on ALM, using the Pricing Gap methodology to evaluate the institution both at the start of the
plan and as it evolves. This assessment helps guide the necessary management decisions while
simultaneously developing a business model tailored to the customers aligned with the bank’s
strategic vision. The approach serves a dual purpose: first, to ensure that the business model is
sustainable over time, and second, to maintain the institution’s viability during periods of
uncertainty, preventing potential financial stability issues.

The Pricing Gap methodology has already been presented in previous chapters. Graphically,
we can summarise it in →Figure 10.2.

Source: Own elaboration.

Figure 10.2:  Pricing Gap Methodology.

As can be seen, the figure represents the formulations already presented in previous chapters.
Once the various components of FTP investment operations are calculated, they are compared

with market prices to determine the investment margin, with a view to the business’s
sustainability, in order to obtain the PGa. In this process, the expected loss is considered from an
economic cycle or lifetime perspective but is adjusted according to the amortisation schedule of
the operations.



For the margin on investment (LFT) related to the viability of the banking business, the
expected loss is also viewed from an economic cycle perspective but is not adjusted for the
amortisation schedule; instead, it is assumed to occur suddenly, as if an economic crisis were to
strike immediately.

The funding margin is calculated as the difference between FTP funding operations and the
market price. This approach is preferred because applying liquidity premiums can introduce noise.
In medium- and long-term operations, assuming constant premiums—even if they increase over
time—can lead to pricing errors, especially for banks with significant retail funding, where
remuneration and betas are highly volatile.

Separating investment and funding calculations also allows for better identification of pricing
errors, clarifies how issues are financed, absorbed, or subsidised, and enables a focused approach
to the financing strategy within a strategic plan, particularly as investment-side problems
accumulate.

Once the PGa, PGt-1st and PGt-2nd are obtained, the provisioning and capital policies are
analysed outside the environment required by prudential regulation. Delving deeper into these
policies helps to improve understanding of the absorption capacity required for the business
model in place.

Additionally, the methodology can be used to analyse credit policy through market prices,
providing a valuable indicator: the internal default indicator. In other words, by covering the
funding component based on market prices and accounting for overheads, it is possible to
estimate the maximum level of delinquency that can be assumed at the traded prices, with or
without considering the entity’s profits or the capital component. This gives risk departments
insight into the appropriate level of leniency when originating transactions.

Any delinquency above this threshold that can be absorbed without compromising the
sustainability of the banking business depends on the non-realisation of balance sheet risks—
specifically, the institution’s ability to maintain funding with a beta below 1 and to minimise
transfers from non-maturity deposits (NMDs) to term deposits.

Finally, what the graph shows is that, once all the analysis information has been obtained
through the Pricing Gap methodology, which originates in the ALM world, it is the countercyclical
management capacity available to financial institutions. Countercyclical capacity is defined as,
once vulnerabilities in the sustainability and viability of the banking business have been identified,
what different instruments or policies can be implemented to minimise these risks. These focus
on changes in the business model and how the business model is being executed and whether it
is worth sustaining over time, for example, in new positioning decisions in the ALCO portfolio, in
decisions regarding the efficiency policy in the distribution model of the business model, as well
as the processes used for them. Fee policy decisions can help minimise pricing errors by enabling
more effective cross-selling to existing customers.

Now the necessary steps are presented for a possible integration of the Pricing Gap
methodology into a strategic plan, as well as into the daily management of a financial
institution.51

10.2.1  Case study

1. Presentation of the starting point.

We start with the initial balance sheet of the institution, which is represented in →Figure 10.3.



Source: Own elaboration.

Figure 10.3:  Opening Balance Sheet.

In addition, a data set of basic information on the risk structure of operations must be available
(→Table 10.1).

Table 10.1: Balance Sheet Data Tape.

BALANCE SHEET DATA TAPE

Product Amount Rate Fee F/V Term Duration PD
LFT

LGD OC Provisions RW ROE CA

Mortgage 20 1.50% 0.30% F 30y 15 2% 40% 0.5% 0.2 35% 10% 12%

Mortgage 18 E6+0.50% V 30y 0.5 2% 40% 0.5% 0.2 35%

SME
Loans

32 1.50% F 8y 4 6% 60% 0.50% 0.7 75%

Deposits
ECB

30 €STER  1d 0.0   0.50% 0 0%

  

Deposits 10 Beta 0.5 F/V 12m 1

NMD 78 0%  1d 4.0

Equity 12 0%   10

Source: Own elaboration.

From an accounting point of view, this entity presents very good results, which are represented in
→Table 10.2.



Table 10.2: P&L for Year 2022.

P&L

22

YIELD INVESTMENT 1.57

YIELD FUNDING 0.10

NII 1.47

FEE 0.30

TOTAL OPERATING INCOME 1.77

OC 0.50

PRE-PROVISION PROFIT 1.27

PROVISION FOR CREDIT LOSS 0.00

PROFIT BEFORE TAX 1.27

Source: Own elaboration.

In principle, based on this information, an entity can consider that it has an optimal starting point.
The accounting figures comply with all prudential regulations. Its starting income statement is
positive, it has profit generation capacity, it is profitable from an accounting perspective, and
therefore, in its new strategic plan, based on a very simple analysis as this is an illustrative
example, it could consider continuing to focus on the mortgage and SME business model in which
it is positioned, with retail financing that has been performing steadily. The market is focusing on
attracting fixed-rate mortgage customers, so it has to work in that scenario.

2. Integration of the Pricing Gap vision into the starting point analysis.

The entity proceeds to integrate the entire Pricing Gap methodology shown in →Table 10.3.



Table 10.3: Pricing Gap Methodology for the Year 2022.

AMOUNT CF OC EL EL
(LFT)

UL FTP
INV

FTP
INV
LFT

YIELD Margin
INV

Mar
INV
LFT

Mortgage 20 2.49 0.50 0.05 0.80 0.42 3.46 4.21 1.25 –2.21 –2.96

Mortgage 18 1.20 0.50 0.05 0.80 0.42 2.18 2.92 1.703 –0.47 –1.22

SME
Loans

32 2.23 0.50 0.90 3.60 0.90 4.53 7.23 3.25 –1.28 –3.98

Deposits
ECB

30 –0.09 0.50    0.41 0.41 –0.091 –0.50 –0.50

AMOUNT INTERBANK OC FTP
FUND

YIELD Margin
FUND

Deposits 10 1.78 0.50 1.28 0.89 0.39

NMD 78 2.23 0.50 1.73 0.00 1.73

Equity 12 2.42 0.50 1.92 0.00 1.92

Margin
INV

Margin INV
LFT

Margin
FUND

Fee PGa Provisions PGt-
1st

Capital Capital
at Risk

PGt-
2nd

UL

–1.09 –2.24 1.63 0.30 0.84 0.30 –

0.01
12 0% 11.99 0.45

Hasta 1y 1y-3y 3y-5y 5y-
10y

10y-
15y

15y-20y 20y-
25y

>25y

Margin
INV

–0.15   –0.41    –0.53

Margin
FUND

0.04  1.36  0.23    

PGa –
Buckets

-0.11 0.00 1.36 -0.41 0.23 0 0.00 -0.53

Fees 0.30

PGa 0.84

Source: Own elaboration.

With this information, the approach to the strategic plan differs, and this is where the value
contribution can be found.

First, it should be noted that the business model is sustainable. It has a PGa of 0.84. However,
it is important to analyse the different components that make up this metric, which help to
improve the management of the business model:

The margin on investment for operations is very negative, and even more so for fixed-
rate operations, which were constructed during a period when the interest rate curve was
negative. This occurs because these operations have a very high cost of funding
compared to the rates set in the balance sheet, mainly. This makes it a risk to assess its
materialisation, which would be through higher remuneration of deposits with a beta
equal to 1 and strong transfers of NMDs to term deposits. In such a situation, these
operations would not be able to cover the remuneration of the portion of deposits that
would finance them.
The same applies to SME operations. However, as these operations have a UL of 0.9 and a
margin on investment of −1.28, this implies that, assuming no distributions to
shareholders (UL = 0), they exhibit a profitability shortfall of at least 0.38 to break even,
excluding profits or coverage for unexpected losses. This insight is valuable, as it can



serve as a benchmark for planning additional profitability measures to be introduced for
this segment, for example through fees.
As in previous point, variable-rate mortgage operations, with a UL of 0.42 and a margin
on investment of -0.47, also show a profitability shortfall. This implies that these
operations should be through additional income sources, for example via fees. By
contrast, fixed-rated mortgage transactions, with a margin on investment of -2.21, cannot
be balanced through cross-selling. This information is highly valuable, as the entity
should take it into account when defining its strategy. In particular, it should analyse
market conditions - if a sustained decline in long-term interest rates is expected, hedging
against such a decline could be an option - and assess the overall viability of operating
this market. Although fixed-rate mortgages may offer accounting benefits, these reflect a
short-term perspective that should be avoided when designing a long-term strategic
plan.
Current commissions amount to 0.30 (it is assumed that all segments contribute the
same amount in commissions) and do compensate for the SME and variable-rate
mortgage segments, but fixed-rate mortgages are far from being able to balance
themselves out.
The margin on funding is what subsidises the incorrectly remunerated risks of
investments. This can be assessed in the PGa table by buckets in →Table 10.3. The value is
1.63, and a large part of that value is in the 3y-5y range, since in a BaU environment, the
value given to NMDs is 4 years. However, if the entity's funding were 100% in term
deposits and with a beta equal to 1, the margin on funding would be reduced to 0 and
there would be no subsidy as in the example. The origin of this value comes from having
11% term deposits with a beta equal to 0.5 and 78% of total funding in NMDs, which are
considered very stable and contribute a lot of value, as it is assumed (based on NMD
modelling) that they have a modified duration of 4 years. All this information is key to
managing the strategic plan, because if the entity has to defend its position in the
mortgage market, which is committed to fixed rates, the key to the sustainability of the
business model lies in the structure of liabilities, how customer loyalty is worked on and
how value is provided to them so that they place their trust in the entity and that strategy
can be returned in added value.
The conclusions initially obtained at the aggregate level can be broken down by
segments, markets, geographies, and other dimensions, given the bottom-up nature of
the PGa analysis. This significantly enhances the added value of the methodology,
particularly for universal banks, whose structures and operations are inherently more
complex.
From a viability standpoint, PGt-1st is equal to -0.01, with capital at risk of 0 and PGt-2nd
of 11.98, so it can be concluded that the entity is viable. However, additional information
can be extracted.

Provisions comply with regulations and currently stand at 0.3. The average expected
loss for the cycle is 1.46, so the institution should take this situation into account
when planning its profit policy to allow it to accumulate sufficient provisions for use
in the event of changes in the economic cycle.
The inverse delinquency indicator can be obtained from the market prices of the
investments. This indicator is obtained by subtracting the funding curve estimated by
the institution and the operating costs from these market prices. The UL could also
be subtracted or not, to obtain the indicator information with or without profits (to
be distributed to shareholders). All components are cleared and the implicit ECL
embedded in market prices is obtained. By subtracting the LGD, the resulting figure



represents the implicit PD assumed by market prices for the operations under
analysis. This information is also highly relevant as a management KPI when
assessing whether to enter specific markets or segments.

3. Projections of the Pricing Gap methodology metrics.

As in the classic construction of a strategic plan, where projections are made for the balance
sheet, income statement and financial risk, liquidity and capital indicators, projections should be
made using the Pricing Gap methodology in the same way as in the case presented in the SREP
methodology and stress test. The implicit interest rate curves should also be projected. Credit risk
scenarios, term deposit betas, different transfer scenarios, etc., should be estimated too.

With the information projected in the same way as presented in Chapter 8 (both in the BaU
scenario and in stress test mode), the results would be analysed again to try to conclude whether
or not the entity’s picture has improved. This assessment determines whether the business model
planned under the estimated competitive environment and the assumptions of the strategic plan
is adequate, or whether it is necessary to return to the starting point and reconfigure the strategy
in the event that projected scenarios reveal balance sheet risks that could jeopardise the
sustainability or viability of the business.

At this stage, it is important to initiate the analysis of countercyclical capacity. Countercyclical
capacity means that, based on the information analysed, entities decide to change the markets,
segments, customers and products they want to target, or at least consider a different way of
targeting or approaching them. This is because, although the short-term profit may be positive in
accounting terms, in the long term the financial risks (it should be remembered that this is the
raw material of banks) could, if they materialise, lead to serious problems for the sustainability or
viability of the banking business. To this end, the following dimensions are analysed:

a. ALCO Portfolio: With the existing liquidity and the commercial gap resulting from the planned
period, institutions can change their investment policies in the ALCO portfolio to compensate
for potential sub-optimal results of the business model, represented by the Pricing Gap
metrics, either by taking on more duration or greater credit risk, as long as prudential
regulation allows it.

b. Efficiency Policy: Either due to actual excess capacity (excess branches or employees) deduced
from productivity indicators, or because the levels of profitability in the market where the
competition is so strong that decisions have to be made to balance profitability through
efficiency decisions. Many, but not all, bank mergers are motivated by this issue. On the other
hand, while maintaining costs and structure, institutions may be interested in calculating the
target operating cost level, the turnover required to achieve it, and whether the growth in the
planned strategic plan would allow them to achieve it.

c. Fees Policy: Using the information obtained from the entire Pricing Gap analysis and metrics
process, and specifically an in-depth analysis of the PGa, its components, etc., a
comprehensive cross-selling strategy can be developed with customers across different
segments, markets and geographies to determine what the marketing policy for products
linked to investment and financing operations should be and to find the break-even points. At
this point, it is vital to establish KPIs on the customer fee policy by segment to be achieved.
Here, universal banking has greater capacity to develop a more diversified business model
with a greater weighting on investment banking, whose performance is focused on fees for
its advisory operations.

d. Balance Sheet Management: Financial institutions, through different balance sheet
management strategies (mainly financial and derivative strategies), can boost balance



profitability levels by taking advantage of movements in the curve. For this part, which is not
covered by this manual, there are essential references such as →Choudhry (2007, 2018, 2023).

4. Monitoring of Pricing Gap and Governance indicators.
The biggest problems that entities tend to encounter with strategic plans are execution risks.

This is where most problems arise.
A robust scorecard must be established, as discussed in point 2 of this chapter. All information

derived from the Pricing Gap methodology (→Figure 10.2 and →Table 10.3) used during the plan
construction phase should be incorporated to monitor its evolution and assess how the two most
important concepts within a financial institution—namely, the sustainability and viability of the
business—are developing. These concepts should be supported by their respective factors and
indicators to facilitate their proper assessment.

The information provided by the Pricing Gap methodology will support decision-making
across the business model, ALCO policies, efficiency initiatives, fee-setting policies, and balance
sheet management, enabling the evolution of the business to be aligned with the desired target
levels—not from a purely accounting perspective, but in accordance with the principles of the
Pricing Gap framework.

10.3  Banking business models: Approaches, key elements and
new competitors

The banking industry encompasses a variety of business models that define how each institution
creates and captures value in the market. A banking business model can be understood as the
particular configuration of products and services offered, customer segments served, distribution
channels used, revenue generation mechanisms and sources of competitive advantage that
characterise a bank (→Omarini, 2015). While the basic function of banking is to buy and sell
money and provide a range of services for which a series of fees are charged, the way in which
banks perform that function is the business model.

Here is a brief overview of the main business models:

a. Traditional retail banking.
b. Universal banking.
c. New ways of banking. Fintech and Bigtech.

After briefly presenting the characteristics of each model in terms of target markets, customer
base, channels, management levers, revenue mechanisms and competitive advantages in a
summary table (→Table 10.4), we will briefly reflect on the Pricing Gap methodology for the
different types of business models in order to compare them.



Table 10.4: Bank Business Model.

Traditional
Consumer Banking

Universal Banking Fintech/Bigtech Banking

Customer
segment

Individuals, families,
local SMEs.

All segments: retail, SMEs,
corporate, institutional.

Varies depending on the fintech: many
focus on niches (digital youth,
underserved SMEs, etc.). Bigtech
targets its massive base of tech users.

Geographic reach Generally national or
regional.

Multinational or global
(geographical diversification).

Mainly digital/global (fintechs can
operate globally via the internet,
bigtech has global platform reach).

Products/Services Accounts, payments,
consumer
credit/mortgages,
cards, basic
investment/insurance.

Broad portfolio: retail products +
corporate banking (corporate
credit, foreign trade) + investment
banking (M&A, capital markets) +
asset management, etc.

Specific offerings depending on the
start-up: mobile payments, P2P lending,
crowdfunding, neobanks (digital
accounts), robo-advisors, crypto, etc.
Bigtech offers payments (e.g. Apple
Pay), consumer credit, person-to-
person payment services, etc.,
integrated into its ecosystem.

Distribution
channels

Physical branches,
ATMs, online and
mobile banking, call
centres (in transition
to digital-physical
omnichannel).

Multiple: extensive physical network
in major retail markets, plus digital
channels; sales forces for corporate
clients; presence in global financial
markets (traders, investment
bankers).

Predominantly digital: mobile apps,
web platforms, online marketplaces.
Little or no physical infrastructure of
their own (they take advantage of
existing partner channels or are 100%
online). Bigtech integrates financial
services into their existing
apps/platforms (e.g. WhatsApp, e-
commerce).

Main sources of
income

Interest margin (loans
vs. deposits) +
banking service fees.

Diversified: retail interest margin +
commissions + investment banking
fees (underwriting, advisory) +
proprietary trading and investment
+ wealth management (fees).

Model varies: some fintech companies
earn from commissions (e.g. per
transaction), loan spreads
(crowdlending), subscriptions
(freemium neobanks), software sales
(BaaS). Bigtech companies tend to
monetise indirectly (e.g. financial
services increase core sales, obtain
data, build user loyalty).

Cost structure High fixed operating
costs (branch
network, large staff).
Cost/income ratio
typically 50-65%.
Focus on efficiency
through digitalisation.

Complex structure: retail network
costs + wholesale banking costs
(high salaries in investment
banking, technology). Significant
economies of scale, but also high
global compliance costs.
Cost/income ratio varies by division
(consolidated may be 60% retail,
40% wholesale banking).

Lower operating costs due to lack of
traditional physical infrastructure;
scalable technology base. However,
they require high initial investment in
technology. They can operate with very
low cost/income ratios (<40%) if they
scale successfully. Bigtech has minimal
marginal costs in financial services
(leveraging existing infrastructure).

Competitive
advantages

Trust and established
brand; local proximity;
broad deposit base
(cheap funding); mass
customer
diversification;
personal relationship
with customers
(historically).

Synergies between businesses
(cross-sell); revenue diversification
that can stabilise profits; ability to
comprehensively meet the complex
needs of large customers; large
capital base and internal liquidity;
global reach.

Agile innovation; superior focus on
digital user experience; low costs and
attractive prices; intensive use of data
for personalisation; for big tech:
already built ecosystem, big data, deep
customer knowledge and enormous
financial resources.



Traditional
Consumer Banking

Universal Banking Fintech/Bigtech Banking

Challenges Digitise to avoid
losing young
customers; high price
competition
(commoditisation of
products); maintain
profitability with low
rates; comply with
strict consumer
protection
regulations.

Management complexity; risk of
contamination between divisions;
greater regulatory scrutiny (“too
big to fail”); risk of not being a
leader in anything due to
diversification; fragmented internal
culture; fintechs attacking profitable
niches; continuous need for
recapitalisation d s due to growing
demands.

Gaining trust (as they are not
traditional banks, they must convince
users to migrate); facing regulations as
they grow (many fintechs initially
operate with less regulation); scaling
their customer base against the
distribution power of banks; for big
tech, avoiding regulatory or antitrust
reaction that limits their foray into
finance.

Source: Own elaboration based on →Choudhry, 2018; →Omarini, 2015; →King, 2018.

10.3.1  Traditional retail banks/Commercial banks

From the point of view of the Pricing Gap methodology, traditional retail banks, in their normal
business process (buying/selling money and providing services in exchange for commissions),
face highly competitive environments. This is because, in general terms, their target customers,
private individuals and SMEs, are characterised by a demand for commodity products, where the
differentiating factor is usually price, meaning that margins or investment are often under
considerable pressure. SMEs, which are also based more on products that rely on financial advice,
have less weight. Depending on the competitive environment, the management of the different
cycles of the interest rate curve, the risks they have taken at a fixed rate in the long term, etc.,
these financial institutions will have a more negative value than others.

This negative margin on investment is partially offset by cross-selling strategies aimed at
achieving higher fee levels to balance pricing errors for the reasons already mentioned.

Efficiency in this type of institution is always a challenge. On the one hand, they have to
maintain a sufficiently balanced number of branches to continue to maintain the proximity on
which their business and distribution model is based. On the other hand, they cannot lose sight of
innovation in terms of digitalisation, which allows them to compete reasonably with other much
stronger players in this area. Therefore, pricing is usually a fairly rigid factor, and in many cases, it
is mergers and acquisitions that tend to improve this area.

In terms of expected losses, these types of more domestic institutions should, in theory, have
a credit risk that is very much in line with the economic cycle and, depending on whether they
have pursued aggressive strategies in the past to grow their market share, they should not have
any viability problems in this regard. In addition, the prudential regulation implemented after the
great financial crisis prevents institutions from maintaining growth levels similar to those of the
last crisis.

This issue must be linked to a proper provisioning policy, which, as already stated, should
maintain a dynamic provisioning policy of at least the economic cycle average of expected losses.

Their distribution channels are predominantly branches, although they also rely on digital
channels. This proximity to customers allows them to maintain a very positive margin on funding,
which is also fairly stable. Even in times of maximum volatility, when term deposits are paid at
betas well above 1, they are offset by the more stable and lower-cost structure of NMDs. This
prudent management, proximity to customers, and provision of value and trust is what protects
these types of institutions and businesses in times of uncertainty. Exacerbated growth policies
with greater dependence on markets where financing is paid above the curve with a
concentration of maturities can expose them to a less positive margin on funding, which, when
more negative economic cycles occur, does not find sufficient compensation in this part of



management to protect the balance sheet and the need for greater provisions, when combined
with environments of higher credit risk, represented by the PGt.

If capital policy is not robust, it can affect the entity’s organic growth, as a significant dividend
policy and maximisation of short-term profits to grow without impacting the solvency ratio,
without maintaining consistency with the provisioning policy, is something to be taken into
account when assessing the bank’s future viability.

As countercyclical policies, these entities, due to their smaller size but higher levels of
structural liquidity, can rely on ALCO portfolio management originating from the positive
commercial gaps obtained from this greater inflow of customer liabilities. A thorough
understanding of the origin of the customer segments and products that generate imbalances is
key to successfully navigating changes in business models in strategic plans, deciding which
businesses to accelerate, which types of customers to target with cross-selling policies to offset
price deficiencies, etc. Finally, when analysing the overall situation, make balance sheet
management decisions to the extent that there are curve movements that improve negative
margin on investment levels, make balance sheet hedging decisions (always under the umbrella
of IRRBB regulatory compliance, etc.) to improve the entity’s risk profile, even if these decisions do
not optimise the accounting result.

10.3.2  Universal banks

As for universal banking, the conclusions are similar to those for commercial banking, with certain
nuances. Its business, having a broader customer target that includes large corporations and
institutions, with a wide geographical spread, and with a set of activities that are more advisory-
based, in theory, they have much more robust fees than commercial banking due to the
dynamism of their investment banking and a margin on investment that is, in theory, less stressed
than domestic commercial banking, depending on the growth policies they have pursued in each
of the countries in which they operate. Therefore, they have a more balanced margin generation
profile.

Their deposit base is generally less stable due to their business model in terms of branch
distribution and less proximity to the territory, as they are committed to a hybrid model between
digital and branch channels in their quest not to lose market share to neobanks/bigtech/fintech.

The challenges faced by these types of entities are enormous. Their size makes management
much more complex, with geographical diversity, different regulations and constant competition,
meaning that the development of this type of methodology generates a lot of value in
management. Far beyond accounting information, the PGa methodology allows the management
team to ask an infinite number of questions and assess in real time the two key variables of
business management: sustainability and viability. For example, the same question regarding a
global problem in the commercial real estate sector can obtain immediate answers through the
model, such as what profitability model should be implemented to balance the PGa, what
provision policy should be anticipated to absorb possible uncertainties, and all by country,
different divisions, etc.

Universal and commercial banks, with the new prudential regulation of capital, solvency,
macroprudential requirements, MREL and TLAC, have slowed down their organic growth in credit
investment, so given the debt ratios of households and companies and the growth of balance
sheets since the great crisis, it is difficult to imagine a repeat of what happened in the past. The
difficulties they face are primarily related to the correct pricing of new originations and existing
balance sheet exposures, specifically ensuring that balance sheet duration is properly priced after
a prolonged period of negative interest rates, during which monetary policy and central bank
balance sheet management did not facilitate effective price formation. Institutions with the most
robust and stable funding structures would be best prepared, as the risk would materialise during



periods of uncertainty—such as an event affecting reputation—that could trigger a structural
change in deposit betas, or a shift of such magnitude that non-maturity deposits (NMDs) are
insufficient to offset the beta of term deposits.

Therefore, those institutions with a positive PGa and little dependence on margin on funding
that are financing a lot of margin on investment in the long term and at a fixed rate will be much
more resilient in times of uncertainty (an example of this would be Silicon Valley Bank). From an
ALM perspective, all of the above explains why many financial institutions adopt a customer-
centric approach in their strategic plans.

10.3.3  Fintech/Bigtech banking

To summarise, the neobank/bigtech/fintech world (hereinafter neobanks) does not represent a
single banking business model, but rather multiple emerging models that compete with parts of
the traditional banking business. Their presence forces us to rethink existing models: consumer
banking is becoming more technological and customer-centric, and universal banking must focus
on areas of added value (expert advice, complex operations) while automating and streamlining
its basic processes.

Neobanks originate their business by breaking down customer payments into consumer
transactions. Their current business model relies on setting prices accurately to cover credit risk,
which is assessed with very limited information. Lacking the financing to absorb pricing errors,
their key focus is maintaining a balanced PGa based on a zero or positive margin on investment,
complemented by an appropriate provisioning policy.

Neobanks that provide generic securities trading services are a simple business where their
operating costs must be very balanced with the fees obtained from transactions, so they work
with a model that scales as much as possible to find their balance.

When neobanks apply for a banking licence to expand into commercial banking—leveraging
their customer experience, platform simplicity, and other advantages—they also face significant
challenges, such as complying with prudential regulations when initiating deposit-taking activities.

In their business model evolution, these entities have a zero or negative margin on funding,
firstly because they are new players and secondly because their proximity to customers is a plus
for deposit stability and enables them to pay lower remuneration. When they consider evolving
their investment model with customers, they face a highly competitive market but with one
difference from commercial and universal banks: low subsidies from deposits. This means that
their PGa is generally negative, but in these entities, this is caused by low margin on funding. It
should be remembered that these types of institutions have not yet navigated a systemic crisis in
the sector with a strong impact on financing structures. While banks experienced higher demands
for remuneration and transfers to term deposits during previous banking crises, institutions with
less stable deposits may face outflows that threaten their stability—an issue that must be carefully
considered in their planning.

For neobanks, the adoption of the PGa methodology in their strategic planning, beyond the
accounting perspective, can offer them the break-even point for profitability in their commercial
deployment, both in terms of PGa and PGt, indicating how far they can go based on their financial
capabilities, etc.

In conclusion, the PGa methodology is suitable for pricing purposes and for assessing
business model vulnerabilities, regardless of the type of business model under consideration.

10.4  Final reflection



Through the various cases presented in the preceding chapters, the importance of implementing
the Pricing Gap methodology has been highlighted. Its added value in constructing strategic plans
is evident; for international banks, it can be used to assess whether to enter a specific geography.
The methodology also complements existing systems for business model assessment (BMA) and
the calculation of capital surcharges for P2R and P2G under the SREP framework, emphasising the
need for a dynamic provisioning policy given the limitations of the IFRS 9 model for impaired
assets in banking. Stress tests can be significantly enhanced through the flexibility offered by the
Pricing Gap methodology. Additionally, proposed case studies demonstrate how this approach
can anticipate a banking system’s preparedness for various financial risks arising from economic
crises, enabling the separation of economic crises from banking crises and fostering more
resilient banking systems.

A cross-cutting integration of this methodology offers practical value in establishing
macroprudential policies and regulations that are less capital-centric and avoid duplicative
requirements. It also promotes alignment between best practices in the planning and
management of financial institutions and supervisory practices based on the same methodology,
enhancing the consistency of supervisory dialogue and contributing to better-managed
institutions and a more stable financial system.
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Notes

The manual focuses on the main risks incurred in the
banking business of transforming maturities. Obviously,
there are many other risks associated with other
activities of financial institutions, such as market risk for
trading activities, counterparty risk for all financial
derivatives activities, etc.

The return obtained and within the scope of pricing
always refers to pricing at the time of granting, an issue
that will be addressed with a broader approach.

EBA/GL/2020/06, EBA/GL/2017/06 and →Basel
Committee on Banking Supervision (2025).

EBA/GL/2016/07

EBA/GL/2018/06

EBA/GL/2019/05

European Central Bank (ECB). (2024). Sound practices
for intraday liquidity risk management. Supervision
Newsletter, 13 November 2024.

For reasons of focus, the concepts of indirect exposure
are not introduced, where a customer is financed in one
currency, but their operating income is in another,
generating a potential credit risk in the event of
volatility scenarios that are not managed correctly.
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In the 2025 stress test, the adverse scenario assumed a
significant appreciation of the euro against certain
currencies, which for some European banks with high
exposures in those currencies meant notable reductions
in their projected operating margin and income.

Directive 89/647/CEE

The basic IRB allows institutions to estimate PD
internally. LGD and EAD are provided by the regulator.
In the advanced IRB, PD, LGD and EAD are all estimated
internally by financial institutions.

In Europe, it has been partially implemented through
Regulation 575/2013, which supplements Directive
2013/36

The United States and Switzerland, for example, set
different levels.

→https://www.bde.es/wbe/es/areas-
actuacion/resolucion/mrel-y-tlac/

The failures in the origination of complex and opaque
financial products are not detailed, as this is not the
subject of this manual.

European Central Bank. (2023). Assessment of the
European Central Bank’s Supervisory Review and
Evaluation Process: Report by the Expert Group to the
Chair of the Supervisory Board of the ECB (Annex).
→https://www.bankingsupervision.europa.eu/ecb/pub/
pdf/annex/ssm.pr230417_annex.en.pdf

ECB/2020/62

https://www.bde.es/wbe/es/areas-actuacion/resolucion/mrel-y-tlac/
https://www.bankingsupervision.europa.eu/ecb/pub/pdf/annex/ssm.pr230417_annex.en.pdf
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The 15-year swap can be taken as an instrument with
similar sensitivity to the interest rate risk of a 30-year
mortgage with a French-type amortisation payment
system, since the modified duration of this type of loan
is approximately its term divided by 2.

The implied rate has been calculated in a rough and
simplistic manner as follows: (Swap 10Y *2 – E6). This
would give us the implied 6M Euribor rate in 10 years’
time in a very approximate manner, but it is sufficient
for the illustrative purposes of the handbook.

This point is taken from the author who coined this
term, which has been key in the development of the
ALM function in the banking industry. Choudhry, M.
(2018). The Moorad Choudhry Anthology: Past, Present
and Future Principles of Banking and Finance (Chapter
11: Strategic ALM). John Wiley & Sons.

Optional adjustments such as prepayments, etc., are not
included in order to simplify the presentation of
concepts.

Standardised approach for mortgages with LTV ≤ 80%,
according to Basel II standards.

Implied market rates were estimated using forward
rates.

Operating Costs = 0.50% + Expected Loss = 0.05% +
Unexpected Loss = 0.46% = 1.10%

Essentially, the PGa metric is equivalent to the
aggregate managed in an ALM centre of an FTP system
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with a matched-maturity approach, but PGa provides
much more value in management.

The "combined effect" is the simultaneous squeeze of
market losses, credit losses and more expensive
financing, which weakens capital and liquidity at the
same time and forces credit restrictions, thereby
feeding back into the crisis.

→Drehmann and Tsatsaronis (2014); Committee on the
Global Financial System (2012).

The SyRB was created for “underlying” systemic risks
(structural or specific to certain sectors) and its
calibration reflects this nature. By design, it does not
replace (nor is it a suitable substitute for) cyclical tools
(CCyB), microprudential tools (Pillar 2) or risk-weighted
measures/Art. 458 CRR, although it must be coordinated
with them to cover gaps without duplicating burdens.

European Central Bank. (2023). Assessment of the
European Central Bank’s Supervisory Review and
Evaluation Process: Report by the Expert Group to the
Chair of the Supervisory Board of the ECB (Annex).
→https://www.bankingsupervision.europa.eu/ecb/pub/
pdf/annex/ssm.pr230417_annex.en.pdf

The model presented here is taken from the author’s
unpublished and evolved doctoral thesis. However, the
variables used are reflected in the appendix.

→https://repositorio.uam.es/entities/publication/7ed27
d57-c8f8-4cd0-8eb3-d16c275d7ff0

https://www.bankingsupervision.europa.eu/ecb/pub/pdf/annex/ssm.pr230417_annex.en.pdf
https://repositorio.uam.es/entities/publication/7ed27d57-c8f8-4cd0-8eb3-d16c275d7ff0
https://www.bde.es/webbde/es/estadis/infoest/bolest.html
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→https://www.bde.es/webbde/es/estadis/infoest/boles
t.html

Taking the data on doubtful assets from deposit
institutions, the doubtful loan ratio is obtained by
dividing them by the credit investment that includes the
public administration, other resident sectors and non-
residents. From the point calculation, the cycle average
is obtained (from March 1992 to December 2016). The
data on the non-performing loan ratio used as a proxy
for lifetime PD is multiplied by the LGD of 50%.

Based on data obtained from the EBA risk dashboard.
→https://www.eba.europa.eu/risk-and-data-
analysis/risk-analysis/risk-monitoring/risk-dashboard

Data is taken from March 1992 to December 2016. To
calculate the specific ROE, the annualised profit for each
quarter is divided by the average capital and reserves
for the last 12 months. Finally, the average for the entire
observation period is calculated to obtain the figure of
9.53%.

In the graphs, the blue band identifies 16 quarters
before the start of a crisis. The grey band identifies the
crisis period identified in the works of →Laeven and
Valencia (2012) and Lo →Duca (2017).

In this case, beta is defined as the percentage above the
interest rate curve that is paid as interest on deposits. If
we have 6-month deposits paying 2% with a 6-month
Euribor at 1%, then we would have a beta equal to 1.

https://www.bde.es/webbde/es/estadis/infoest/bolest.html
https://www.eba.europa.eu/risk-and-data-analysis/risk-analysis/risk-monitoring/risk-dashboard
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The financial cost selected is the 6-month Euribor, given
that the vast majority of credit investment in the
Spanish financial system was variable. The calculations
made using the modified duration of the estimated
portfolio would further exacerbate the negative levels of
the margin on investment.

The LGD used is 50%.

The average Stage 3 rate since 1992 is 4.01% and an LGD
of 50% is applied.

Real Decreto 771/2011 of 3 June discouraged the
“liability war” without setting legal caps, thereby
increasing the contributions to the Deposit Guarantee
Fund (FGD) for financial institutions that paid out on
deposits exceeding certain reference thresholds based
on the term of the deposit.

The middle of the economic cycle is being considered:
4.01%.

The margin on funding is adjusted to calculate PGa with
the LtD so that the percentages are homogeneous and
in the same dimension as the credit investment.

The legal and operational framework, including its
gradual implementation, warrants intense debate within
the financial and regulatory communities, etc.

In future chapters, we will see that the pricing gap
methodology will address these issues at the micro level
through the SREP process and stress test exercises.
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European Banking Authority. (2022). Guidelines on
common procedures and methodologies for the
supervisory review and evaluation process (SREP) and
supervisory stress testing (EBA/GL/2022/03).

Pillar 2 Requirement (P2R) can be met with “Total”
regulatory capital (CET1 + AT1 + T2), respecting the
same minimum composition as in Pillar 1:

≥ 56.25% in CET1 of the P2R (equivalent to 4.5/8).
≥ 75% in Tier 1 (CET1 + AT1) of P2R (equivalent to 6/8).
The remainder can be covered by Tier 2.

These stress tests will be analysed in the following
chapter.

It is the weighted average of the EL (LFT) identified in
the case.

In the same way as the methodology established in the
EBA and ESRB. European Systemic Risk Board &
European Central Bank. (2025). Macro-financial scenario
for the 2025 EU-wide banking sector stress test
(updated 26 February 2025).

It is equal to PGt-1st/Capital.

The example of a typical entity from the previous
chapter will be used.
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