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Welcome to the March 2019 edition of the Mortgage and Property Report. In this issue,
we discuss the importance and use cases of mortgage loan level forecasting models,
specifically Kensington’s own “Vector” model, and use it to forecast loan performance in

various Brexit scenarios.

Key Highlights

« Kensington has developed a proprietary loan level predictive
modelling tool used to forecast the performance of UK
residential mortgages

- It was developed in-house by Kensington’s credit team over 10
years using Kensington'’s rich database of historical performance
points for the UK mortgage market, with proven accuracy

- The model provides detailed insights into the performance
of 2 different mortgage portfolios in various possible
Brexit scenarios

Model Background and Overview

Post credit crisis, the need to improve modelling capabilities
was critical. Historically, in conventional mortgage portfolios or
securitisation type models, constant default rates (CDR), constant
prepayment rates (CPR) and loss severities were the sole inputs
into the model. Further, given the uncertain macroeconomic
environment it was not clear (i) how correct those usually user-
defined inputs were, and (ii) how those inputs would change
depending on changes in the economy e.g., if one’s baseline
expectation of CDR is 2%, what would a 20% house price drop
do to that baseline expectation or how long that would take to
materialise? Moreover, given the lag between a borrower falling
into arrears and ultimately defaulting, a lender or servicer would
not know if their model was right or wrong for years as these
scenarios take a significant time to play out.

Theseissues are commonwhen modelling mortgage performance
in most jurisdictions. Significant academic research has been
undertaken in the US market, with the Federal Reserve releasing
a paper in 2015 on how to model mortgage performance. More
recently machine learning has been used to improve these models
including a model built by Kay Giesecke of Stanford University
which applied deep learning techniques to develop a transition
model based on the performance of 120 million loans. Links to all
of these are provided at the end of this paper.

Over the last decade Kensington has developed its own
proprietary model for the UK - Vector. Vector is an internally-
developed loan level predictive modelling tool used to forecast
the performance of UK residential mortgages under user-
defined macroeconomic scenarios. It is a state transition model,
which looks to forecast not just the propensity of a loan to
default or redeem, but also the propensity to move between
arrears statuses which means to worsen, to hold, or to improve
(all of these collectively called roll rates) as a function of loan
level characteristics and macroeconomic assumptions. This
functionality translates into a very flexible model which can be
used for various purposes. While most other asset models will
provide a limited number of outputs such as cumulative defaults,
losses and prepayments, Vector produces over 100 outputs
on a monthly basis over the course of a loan’s life in a given run
including various arrears statuses and balances.

Figure 1: How Vector works
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Use Cases and Accuracy

The model was developed by Kensington's credit team over
the last 10 years using Kensington's rich database of historical
performance points for the UK mortgage market across multiple
credit cycles. This historical database is rare in the UK, unlike the
US where significant amounts of performance data is publicly
available. It has been used to forecast the expected portfolio
performance for over 800,000 UK loans, with proven accuracy
and where necessary, has been calibrated to better reflect the
historical experience of the originator(s) of each portfolio.

As an example, between 2015 and 2016, Kensington was
involved in the acquisition of 2 large mortgage portfolios
(totalling c. £6bn and over 60,000 loans) from GE Capital.
Vector was used to forecast the portfolios’ performance
through time in December 2016. The results in figure 2
demonstrate that the model was able to predict the future
balance and arrears profile of these 2 portfolios to a high degree
of accuracy. This allows for correct gauging of the economics
of the portfolios’ funding structure, which is particularly useful
where the structure has triggers linked to asset performance
metrics such as arrears.

Figure 2: Vector Forecasts vs. Actual

June 2015 June 2018 June 2018
(Actual) (Forecast) (Actual)
Balance £6.3bn £4.49bn £4.44bn
3MIA+ Arrears 14% 4.5% 4.8%
TMIA+ Arrears 0.4% 21% 2.3%

Similarly, as can be seenin figure 3, the model was able to forecast
the redemption profile of the portfolios. CPR is a difficult metric
to predict due to significant differences in profiles of seasoned



loans vs. newly originated loans. The model also captured
the propensity of a loan moving from being current to being in
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All of this is important not only to assess the economics of the
portfolio, but also from a servicing perspective, as staffing levels
can be estimated based on expected arrears levels, allowing
a servicer (in this case Kensington) to plan for the correct staff
levels through time. Importantly, a portfolio can be stress tested
against any downside macroeconomic scenario to see the
relative impact of such changes and the necessary adjustments
including to staffing levels.

Brexit Scenarios

As seen, a robust forecasting model has many uses for mortgage
lenders, servicers, and investors in mortgage portfolios. In
times of economic uncertainty, these uses become almost
indispensable. Driven by Brexit, the UK has been facing an
uncertain macroeconomic future for some time, and firms
need to be able to prepare for any of the possible outcomes.
A model like Vector allows for the performance of an individual
portfolio (e.g. in the case of an investor) or all of a firm’s assets
under management (e.g. for a servicer) to be modelled in various
stress scenarios. To demonstrate the different ways this can play
out, analysis has been conducted on 3 possible Brexit scenarios
(described in Figure 5) for a portfolio consisting of Kensington's
new originations as well as a portfolio of Kensington's legacy
originations.

Figure 5: Macro-economic scenarios

As can be seen in the following charts, in the BOE's stress
scenario, defaults increase across all mortgage loans, due to a
sharp increase of unemployment and interest rates and sharp
decrease in HPI. On the legacy book, there is an initial CPR spike
driven by the early repayment of legacy borrowers with low LTV.
Then the CPR remains muted as the BOE stress assumes an initial
drop in HPI with no significant recovery over the following 5 years.
In this scenario, arrears on the legacy book also decrease as
more loans exit the portfolio through the repossession process.
This is not the case in the new origination portfolio as arrears are
very low to begin with, hence they increase, but not enough to
default.

In the Hard and Soft Brexit scenarios, defaults also rise on the
legacy book due to a rise in unemployment. Given the lower
indexed LTV of this book, the CPR remains higher in these
scenarios as late stage arrears borrowers prepay to avoid
repossession. However, for new origination loans this is reversed
in the Hard Brexit scenario: the decline in house prices and the
reduction of interest rates (given assumption of substantial QE)
by the BOE make it less attractive for borrowers to refinance
on reversion, hence the CPR falls in comparison to the Stress
scenario. However defaults are moderate given that interest
rates remain very low. This doesn't offset the rise in defaults in
the legacy book.

Scenarios BOE Downside scenario
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Fig 7: CPR Kensington Legacy
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Fig 11: 30+ Arrears Kensington Legacy

30%

Fig 12: 30+ Arrears Kensington New Originations

Conclusion

While no loan forecasting model can help us establish which
macroeconomic outlook is most likely, it can help us anticipate

and thus prepare for any of the 3 (or even
outcomes. Clearly, the different scenarios
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Disclaimer

This document is being provided to you (a) on the basis
of your acceptance of this disclaimer; (b) for information
purposes only; and (c) on a strictly confidential basis.

It may not be reproduced, redistributed or disclosed,

in whole or in part, directly or indirectly, to any person
without the consent of The Northview Group Limited.

The document does not create any legally binding
obligations on the part of The Northview Group Limited
and/or its affiliates (the “Northview Group”). The recipient
of this document assumes the entire risk of any use
made of the information contained herein. None of the
Northview Group, any person who controls the Northview
Group, any director, officer, employee nor agent of the
Northview Group or affiliate of any such person has any
responsibility for any direct, indirect, consequential or
other loss, damage, loss of profits or other result arising
from your or any third party’s reliance on this information
or the accuracy or completeness thereof. We are acting
solely in the capacity of an arm’s length counterparty and
not in the capacity of your financial adviser or fiduciary

The information contained in this document has been
obtained from, or are based on, sources believed to

be reliable. Numerous assumptions have been used in
preparing the information set out in this document, which
may or may not be reflected herein.
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No representation or warranty (express or implied) is
made (i) that any information obtained from any source is
accurate, complete or up to date; or (i) as to the fairness,
accuracy, adequacy or completeness of the information,
the assumptions on which it is based, the reasonableness
of any projections or forecasts contained herein or any
further information supplied herewith. No assurance can
be given as to the information’s accuracy, appropriateness
or completeness in any particular context, or as to
whether the information and/or the assumptions upon
which it is based reflect present market conditions or
future market performance. The information should not
be construed as predictions or as legal, tax, investment,
financial or accounting advice. No assurance can be or

is given that the assumptions on the basis of which the
information was prepared will prove correct.

This presentation may include “forward-looking
statements”. Such statements contain the words
“anticipate”, “believe”, “intend”, “estimate”, “expect”,
“will”, “may”, “project”, “plan” and words of similar
meaning. All statements included in this presentation
other than statements of historical facts are forward-
looking statements. Such forward-looking statements
involve known and unknown risks, uncertainties and
other important factors that could cause actual results,
performance or achievements to be materially different
from future results, performance or achievements

US mortgage market research is available here:
https://www.federalreserve.gov/econresdata/feds/2015/files/2015114pap.pdf
https://openscholarship.wustl.edu/cgi/viewcontent.cgi?article=2093&context=art_sci_etds
https://bfi.uchicago.edu/sites/default/files/file_uploads/Slides%20Giesecke.pdf

alex.maddox@northviewgroup.com
jasmine.heinen@northviewgroup.com

expressed or implied by such forward-looking statements.
Such forward-looking statements are based on numerous
assumptions regarding the relevant future business
environment. These forward-looking statements speak
only as of the date of this document and the Northview
Group expressly disclaims to the fullest extent permitted
by law any obligation or undertaking to disseminate any
updates or revisions to any forward-looking statements
contained herein to reflect any change in expectations
with regard thereto or any change in events, conditions

or circumstances on which any such statement is based.
Nothing in the foregoing is intended to or shall exclude
any liability for, or remedy in respect of, fraudulent
misrepresentation.

None of the members of the Northview Group undertake
to update this document, to provide the recipient with
access to any additional information or to correct any
inaccuracies in any such information which may become
apparent.

This document has been sent to you in an electronic form.
You are reminded that documents transmitted via this
medium may be altered or changed during the process of
electronic transmission.
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