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|. Understanding IRRBB Frameworks and the Significance of Prepayment Modelling

Prepayment Modelling is gaining prominence under asset liability management — is your organisation prepared?

In today’s dynamic asset liability management landscape, Static Models

accurately modelling prepayment behaviour is essential for ) ) ) o .

managing risk and optimising asset valuation — particularly _Effectively overlooking external financial incentives

for fixed-rate mortgages and term loans. Prepayments are |nf|uencmg borrower df_eC|S|ons. A classic example is the_

typically triggered by favourable movements in market "12-year life" model, which assumes that prepayments will

rates, changes in borrower financial circumstances, or not occur in the first twelve years of a loan's life, after which

surplus liquidity. full payment is anticipated. These models are easy to
implement and understand, but are far too simplistic for

Prepayment modelling generally falls into two categories: today’s bank with a significant lending business.

static and dynamic approaches (see inset), which
accounts for various financial incentives affecting borrower
decisions.

Selecting a modelling approach aligned with your Dvnamic Mm]e's

institutions balance sheet is critical to strengthening

performance across three key dimensions: Risk Offer a more sophisticated approach to forecasting

Management, Valuation, and Regulatory Compliance. prepayment behaviour by incorporating both real-time market
conditions and borrower-specific characteristics. In these

In this piece, our behavioural modelling team explores the models, prepayment rates adjust based on inputs such as

strategic importance of prepayment modelling, and loan size, LTV ratio, and geographic location, as well as

highlights two widely adopted methodologies in the broader macroeconomic indicators, including unemployment,

market. GDP and inflation. Basel guidelines support the use of these

factors to enhance predictive accuracy and align modelling
practices with regulatory expectations.

Il.Importance of Prepayment Modelling
Three Critical Areas Impacted by Prepayment Models

Accurate prepayment modelling is essential for managing both liquidity
and interest rate risk. Unexpected prepayments alter projected cash
. flows, potentially resulting in surplus funds that require reinvestment and
R’Sk Managemem rendering existing hedges less effective. Robust modelling enables
institutions to anticipate these shifts and adjust their ALM strategies
proactively.

Mortgages represent a significant portion of bank balance sheets.
) Enhanced modelling of prepayment risk allows for more precise asset
Vﬂ/[/ﬂ”””ﬂfASSHIS valuation, particularly in volatile economic conditions. This directly

impacts net worth, profitability, and strategic decision-making.

Basel guidelines, specifically SRP31, require banks to understand and
ﬁﬂy[llﬂfﬂfy prudently estimate prepayment risk across their portfolios. Failure to do
so may result in regulatory scrutiny and findings. Incorporating sound

ﬂﬂ/”ﬂ/iﬂ”(:ﬁ modelling practices supports compliance and demonstrates a proactive
risk management posture.




lll. Relevance of PrepaymentsinToday's Interest Rate Climate

Fluctuating Interest rates

Rapid shifts in interest rates create
strong incentives for borrowers to
refinance, significantly increasing the
likelihood of prepayments. Accurate
modelling is critical for financial

institutions to anticipate these changes Econﬂmic Recoverv or Clisis

and adjust their asset-liability

strategies accordingly. Prepayment behaviour is highly

sensitive to economic conditions. In a
recovery, rising incomes and property
values may lead to increased
refinancing activity. Conversely, during
downturns, prepayment rates often
decline as fewer borrowers have the
financial capacity to refinance.

IV. Addressing Prepayment Risk withinIRRBB

v/ Conditional Prepayment Rate (CPR) models are widely adopted across the industry, enabling banks to estimate changes in
cash flows resulting from borrower prepayments.

v/ Scenario Analysis and Stress Testing: Banks routinely simulate various economic scenarios to evaluate how shifts in
conditions, such as interest rate volatility or macroeconomic shocks, may influence prepayment behaviour. This helps identify
vulnerabilities and supports more resilient balance sheet management.

v' Behavioural Analysis: Understanding borrower behaviour under different economic conditions is key to building predictive
accuracy. For example, analysing whether borrowers are more likely to prepay during periods of increased liquidity or in
response to rate changes enhances model responsiveness.

v Adaptation of external guidelines: Many institutions align their modelling frameworks with Basel Committee guidance on
IRRBB. These guidelines emphasise the importance of fully understanding and documenting prepayment risk, supported by
robust assumptions that reflect the bank’s strategic objectives.

V.DeepDive onhow to Approach Prepayment Risk
Method 1 — Survival Model

The survival model is a statistical technique specifically designed to estimate the time until the prepayment of a loan occurs.
A common implementation in banking is the Cox proportional hazard model, which assumes that the likelihood of prepayment
at any point in time is determined by a baseline rate and a function of influencing variables, such as interest rate differentials
or borrower characteristics. This flexible framework allows institutions to model prepayment behaviour without needing to
define the exact shape of the baseline hazard.

Key Components of the Survival Model

w Hazard Function (h(t)) W KPMGInsight

Models in practice

This function indicates the  This function represents The survival model can Survival models are widely used
probability that a loan has the instantaneous rate of include multiple factors in banking, either as a primary
not been prepaid by a prepayment at a particular  that influence prepayment modelling approach or as a
given time t. time, given that it has not behaviour, such as challenger to alternative
Mathematically, it is yet occurred. It is interest rates, loan type, methods. However, practical
defined as: expressed as: borrower characteristics, deployment often faces
S(t)=P(T>t) h(t)= (F(E))(S(2)) and macroeconomic challenges, notably poor data
where T is the random f(t) being the probability factors, allowing for a quality across the asset book.
variable representing the density function (PDF) of more comprehensive
time until prepayment. payment times. analysis.
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V.DeepDive onhow to Approach Prepayment Risk (Cont.)

Method 2 - Logistic Regression

Logistic regression is a widely used statistical method for modelling binary outcomes based on one or more predictor
variables. In the context of mortgage prepayments, it estimates the likelihood that a loan will be prepaid, offering valuable
insights into the factors influencing borrower decisions. This approach can be applied in both static and dynamic settings,
with the latter incorporating time-dependent variables. However, logistic regression focuses solely on the probability of

prepayment occurring, without providing information on the timing of the event.

Technical Details Interpretation
As with other modelling approaches,

In logistic regression, each
coefficient quantifies the effect of a effective implementation of logistic
regression and survival models can

predictor variable (e.g., LTV) on the
log-odds of the outcome be hindered by data quality issues
across the asset book.

KPMG Insight

Models in practice
* The logit function is central to .
logistic regression, transforming
the probability of a binary event
(e.g., loan prepayment) into

log-odds. (Prepayment) occurring.

* This transformation allows the .
model to express the likelihood
of an event as a linear
combination of explanatory
variables.

If a coefficient is positive, it means
that as the predictor variable
increases, the odds of the event
increase, making the event more
likely.

These limitations often require the
use of approximations or additional
assumptions during data preparation
and segmentation.

Incorporating well-founded economic

* [Each variable is assigned a .

coefficient that quantifies its
impact on the log-odds, making

A negative coefficient indicates that
higher values of the predictor are
associated with reduced odds,

rationale for these assumptions is
essential, underscoring the
importance of domain expertise in the

logistic regression an making the event less likely. modelling process.

interpretable modelling option.

VI.Pros & Cons of each Method

The methods presented offer advantages over one another in certain scenarios. These may help inform

adoption in your organisation
Survival Model Advantages Logistic Regression Advantages
Simplicity and interpretability: The model output

» Handles time-dependent data well, allowing for a
nuanced understanding of borrower behaviour is intuitive, making it easier for stakeholders to
understand the effects of variables.

over the life of the loan.

Well-suited for binary classification, providing a
clear framework for determining prepayment
likelihood.

Extensive use in various industries means a
wealth of resources and tools are available for

« Effectively incorporates censored data,
providing a broader picture of prepayment
probabilities.

» Can model complex relationships between
covariates and the timing of prepayments.
implementation and troubleshooting.

Survival Model Disadvantages Logistic Regression Disadvantages

Requires extensive longitudinal data, which may » Does not address the timing of prepayments,
not always be available or easily accessible, focusing only on whether or not an event occurs
especially in newer institutions. within defined parameters.

« Complexity in interpretation and
implementation; requiring a solid
understanding of statistical methods.

Assumes independence of observations, which
may not hold true in scenarios with borrower
correlations or related events.

Limited by the assumption that the relationship

between the independent variables and the log
odds of the dependent variable is linear.

» The choice of model can significantly affect
results, necessitating thorough validation.

Both models offer valuable insights into borrower prepayment behaviour, but their suitability depends on the specific
application. Survival models are preferable where time dynamics and scenario sensitivity are critical. Logistic regression may
be more appropriate in business applications where interpretability and speed are paramount. Both approaches can
incorporate additional factors, including inherent loan characteristics and external macroeconomic factors, which aligns with
BCBS guidelines on prudent modelling practices.
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VII.KPMG's Delivery Capabilities

KPMG has assisted domestic and KPMG has supported banks in aligning
international banks in the their prepayment modelling practices to
development and implementation of meet regulatory expectations, including
robust prepayment models tailored to defining behavioural assumptions,

their portfolios and regulatory
environments. This has included
selecting appropriate methodologies
and calibrating them using historical
loan-level data, incorporating interest
rate differentials, borrower behaviour,
and macroeconomic factors,
keeping your

team informed throughout the
development lifecycle.

documenting model rationale, and
ensuring traceability across ALM and
risk systems. Also, supported banks in
preparing for regulatory inspections and
ICAAP submissions by validating
behavioural modelling assumptions and
demonstrating how prepayment
risk is integrated into interest
rate risk metrics.

Your Business,
Our Focus

KPMG offers strategic insights
into how behavioural modelling can
enhance balance sheet optimisation
and hedging strategies. KPMG,

with a wider view of the market, can
assess fixed vs. floating rate product mix,
FTP methodologies, and ALM strategies. The
team also supports scenario analysis and
stress testing, aiding banks in understanding
shifts in prepayment behaviour under adverse
rate environments, giving you a view of your
position in relation to your peers. Model Risk

Key Takeaways

« | , Prepayment behaviour has been

KPMG has worked with banks
to assess model design,

data integrity, and implementation
accuracy, ensuring models meet internal
governance standards and external audit
requirements. We also support the
development of risk tiering and control
testing, helping banks manage model risk
across the entire lifecycle.

KPMG can help financial

« | , Prepayment modellinghas |
- _ shown to be sensitive to interest - _ strategic and regulatory - _ institutions transform
, N rate movements, directly impacting , N implications that can , N prepayment modelling into a
= banking book assets under IRRBB. = materially affect Profit & Loss ° = source of competitive insight
(P&L) and asset valuations. and financial resilience.
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