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U.K. Mortgage Market Expectations:
A Midsummer Night's Dream or Nightmare?

INTRODUCTION

In this paper, we assess the impact of the COVID-19 pandemic on a representative U.K.
mortgage portfolio. We start with the economic outlook, which incorporates the lifting of the
U.K. government restrictions, expected to be removed completely shortly before Midsummer
Day in June. We characterize additional economic stress using the stress scenario published by
the Prudential Regulation Authority in January 2021. We construct a synthetic portfolio that
assigns a delinquency payment status to accounts whose balance has not declined. We compare
attributes of the borrowers in this portfolio after the first lockdown in June 2020 and then
after the second lockdown in December 2020. Finally, we deploy the Moody's Analytics U.K.
Mortgage Portfolio Analyzer to generate the projections of risk parameters such as probability
of default, loss given default, and expected and unexpected losses under the Moody's Analytics
baseline and the PRA stress scenarios for the standard portfolio and the synthetic portfolio.
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U.K. Mortgage Market Expectations:
A Midsummer Night's Dream or Nightmare?

BY CHIARA VENTURA AND PETR ZEMCIK

n this paper, we assess the impact of the COVID-19 pandemic on a representative U.K. mortgage portfolio. We

start with the economic outlook, which incorporates the lifting of the U.K. government restrictions, expected to be

removed completely shortly before Midsummer Day in June. We characterize additional economic stress using the
stress scenario published by the Prudential Regulation Authority in January 2021. We construct a synthetic portfolio
that assigns a delinquency payment status to accounts whose balance has not declined. We compare attributes of
the borrowers in this portfolio after the first lockdown in June 2020 and then after the second lockdown in December
2020. Finally, we deploy the Moody's Analytics U.K. Mortgage Portfolio Analyzer to generate the projections of risk
parameters such as probability of default, loss given default, and expected and unexpected losses under the Moody's
Analytics baseline and the PRA stress scenarios for the standard portfolio and the synthetic portfolio.

Economic outlook for the U.K.

We formulate the economic forecast while
taking into account the gradual lifting of the
pandemic-related restrictions by the U.K. gov-
ernment. The roadmap was set by the prime
minister on February 22 The schools opened
on March 8. Limited changes occurred from
March 29, as two households or a group of six
people can now meet outdoors. On April 12 or
later, nonessential retail will reopen. On May
17 or later, most social restrictions will no lon-
ger apply, although large gatherings of more
than 30 people will still be prohibited. Finally,
no earlier than on June 21, all legal restrictions
will be lifted. Midsummer Day is traditionally
on June 24. Following a triple-dip recession
(see Chart 1), Moody's Analytics forecasts a
gradual recovery, although output will likely
remain below pre-pandemic levels for the rest
of 2021.

The Coronavirus Job Retention Scheme was
extended in early March, when U K. finance

1 https://www.gov.uk/government/news/prime-minister-
sets-out-roadmap-to-cautiously-ease-lockdown-restric-
tions, retrieved on March 28, 2021.
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minister Rishi Su-
nak announced the

Chart 1: Gradual Recovery on the Horizon
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rise in the jobless
rate. Many compa-
nies will likely go
bankrupt as the government support finishes,
and the labour market will not be able to ab-
sorb all employees currently under furlough.
HM Treasury estimated that the number of
furloughed employees rose to 4.7 million at
the end of January from 4 million at the end of
2020. This represents around 14% of the total
employment level. The unemployment rate
reached 5.4% by the end of the fourth quarter
of 2020 (see Table 1). We expect it to reach
7.8% by the end of the year. Although U.K.

Source: Moody’s Analytics
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output has been hit hard by the pandemic and
the required lockdowns, the unemployment
rate has remained relatively low thanks to the
government support scheme. The UK. has
done relatively well compared with peers such
as Germany and France, despite a greater hit
to output. Unemployment was much higher in
the Southern European economies prior to the
pandemic and has remained high.

The U.K. was slow to introduce restric-
tions three times during the pandemic with
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Table 1: Unemployment Increases
Unemployment rate projections, %

Unemployment
Country in: 20)'21:)1Q4
Germany 6.14
U.K. 5.41
France 9.53
Greece 18.12
Spain 17.02
Traly 10.1
Netherlands 4.32
Portugal 7.97
Russian Federation 6.52
Poland 5.96
U.S. 6.77

Source: Moody's Analytics

subsequent lockdowns being required to
contain the pandemic. However, it has been
successful in securing a portfolio of vaccines
early on and vaccinating the population rap-
idly. As of April 10, the number of people who
have received the first dose of vaccine was
32,121,353 and the second dose 7,466,540.°
The successful vaccination rollout has low-
ered the number of newly infected people,
deaths, and hospital admissions (see Chart
2). The adult population is expected to re-
ceive the first dose of the vaccine by the end
of July, despite issues with the vaccine supply.

Moody's Analytics baseline forecast
and the PRA 2021 stress scenario

The PRA published its annual stress test
on January 20. In contrast to previous years,
it did not include a baseline forecast as part
of the stress-testing exercise. As the scenario

2 See https://coronavirus.data.gov.uk/details/vaccinations,
retrieved on April 11, 2021.

Chart 2: U.K. Hospitalizations Decline
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was published early in the year, we com-
pare it with the Moody's Analytics baseline
forecast from January this year and with
the Moody's Analytics S4 scenario, which
represents a 1-in-25 type of recession (see
Chart 3). In a recession with this severity,
the economic performance is worse only in
4% of the possible outcomes. The output is
normalized to be 100 in the fourth quarter of
2020, as the scenario stress begins in the first
quarter of 2021. Because of the strict lock-
down imposed on January 4, the output was
expected to decline in the first quarter in any
case. The decline is more pronounced in the
stress scenarios. The PRA stress scenario is
moderately more severe than the S4 scenario
initially, but the recovery is faster.

We define the severity of the stress by
looking at the average deviation of the
GDP level from the baseline forecast over
three years (12 quarters). The PRA scenario
is between the S4 and S3 scenarios, and

S3 denotes a 1-in-10 type of recession (see
Chart 4). In this case, 10% of 10,000 output
simulations over the next three years have an
average deviation from the baseline greater
than in the S3 scenario. This number is 4%
for the S4 scenario.

In contrast to the GDP path, the house
price index decline in the PRA stress scenar-
io is greater than in the Moody's Analytics
S4 scenario (see Chart 5). Here, the clear
intention of the PRA scenario is to provide
a significant stress to the U.K. mortgage
portfolios. In terms of the actual outlook,
the U.K. government has been supporting
housing demand via a temporary cut to the
stamp duty tax. This was extended until
June and involves a government guarantee
of loans with a loan-to-value ratio of 95%
or more. The housing market has defied ex-
pectations so far, and the Moody's Analytics
baseline forecasts an increase in house pric-
es by the end of 2021.

Payment holidays and U.K. mortgages

In response to the economic damage
caused by the COVID-19 pandemic, the U.K.
government implemented a set of schemes
to financially support citizens and companies
in economic distress. Among these measures,
the Financial Conduct Authority published
a guidance on consumer credit (mortgages,
credit cards and loans) related to payment
deferrals in April 2020. The guidance was
then updated in July 2020 and again in Sep-
tember 2020. At the time of writing, the Pay-
ment Deferral Guidance continues to provide
support for those hit by the coronavirus crisis
until July 31, 2021, with an application dead-
line of March 31, 2021. This section of the

Chart 3: GDP Declines
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Chart 4: Scenario Severity
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Chart 5: House Prices in Doldrums
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paper investigates the effect of the payment

holiday scheme on the U.K. mortgage market.

As a general practice, borrowers could be
given a three-month payment holiday when
they apply. However, customers who have
already had a payment holiday were able to
extend it for another three months, to a max-
imum of six months in total. The payment
deferral measure was made available to most
borrowers, targeting those who were facing
temporary difficulties in making near-term
payments due to a provisional loss of income
related to COVID-19, either because of job
loss or reduced income.

In this context, two main issues arise for
financial institutions. First, within the pay-
ment holiday population, some borrowers in
financial difficulty should be recognized as
a significant increase in credit risk or credit
impairment. Other borrowers were only
having temporary liquidity issues, which did
not increase their probability of default or
attributes which are consistent with impaired

Chart 6: Synthetic Arrears Status
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credit. The second issue is related to the fact
that FCA guidance made clear that using the
COVID-19-related payment deferral should
not automatically cause the loan to be re-
garded as in default or as an indicator of a
significant increase in credit risk, as it does
not trigger the counting of days past due. This
makes it difficult for lenders to assess the
mortgage market situation. Our objective is
to analyze the dynamics from observed data.
We quantify the impact on a representative
portfolio of U.K. residential mortgages ob-
tained from the European Data Warehouse,
which reports monthly loan-level data of
asset-backed securities transactions.

In order to obtain a clear picture of cus-
tomers’ delinquency status, a “synthetic
arrears status” has been inferred from the
mortgage sample. We identify loans which
most likely took the payment deferral and
assign them an arrears status based on the
number of days for which the account bal-
ance does not decline. The payment deferral

does not trigger the counting of days past
due in the original portfolio, so the arrears
status does not change in this case and is re-
ported as current. The definition is illustrated
in Chart 6.

Construction of the synthetic arrears sta-
tus can be viewed as imposing an upper limit
on potentially problematic loans. We assume
that all borrowers applying for the payment
deferral have financial difficulties that make
them unable to pay their debt.

To run the exercise, we focus on annuity
mortgages whose performance is report-
ed monthly from January to December
2020. A full-year repayment pattern is
observed for more than 125,000 mortgag-
es. Charts 7 and 8 display the dynamics of
the original portfolio compared with the
synthetic arrears portfolio from March to
December 2020.

Chart 9 shows the share of customers
that applied for payment holidays, triggering
the synthetic counting of the days overdue.

Chart 7: Original Portfolio Performance
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Chart 8: Synthetic Portfolio Performance
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The two lockdowns in 2020 produced very
different outcomes, as indicated by the share
of payment holiday accounts. Payment
holiday customers’ portion peaked in May
2020 at 15%, declined over the summer
because of the reactivation of the economy,
and then increased again during the second
lockdown. The lowest point was reached in
November 2020 at 1.95%, as the scheme
originally concluded in October 2020. As
soon as it was relaunched, the share of pay-
ment holiday customers increased again,

as observed in December 2020 at 4.37%.
Chart 10 illustrates the evolution of aver-
age balance increase within the payment
holiday population.

This pattern suggests that more people
took advantage of the scheme as soon as it
was announced. This is because of a combi-
nation of strategic payment deferrals and the
actual financial distress of borrowers due to
rising unemployment in the U.K. despite an
extended job retention scheme.

Chart 11: Vintage of Origination
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We now focus
on the most recent
snapshot in the
sample from De-
cember 2020. We
analyze the profile
of payment holiday
accounts during the
second lockdown,
concentrating on
the characteristics of
loans and borrowers.
We will later provide
a more detailed
comparison with
the first lockdown.

Chart 9: Payment Holidays
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Chart 10: Balances Rise
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payment holidays in general originated

Our graphical analysis contrasts the distri-
bution of various loan characteristics of the
full population with the subset of payment
holiday customers.

Chart 11 shows the distribution of the
origination vintage. The accounts in the
portfolio with synthetic arrears due to

earlier. This hints that these mortgages
may be closer to maturity compared with
the full sample with lower current loan-
to-value ratios.

Charts 12 and 13 display the distribution
of loan-to-value at origination and by geo-
graphic region. In line with expectations,

Chart 12: LTV at Origination
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Chart 13: Geographic Regions
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in December com-
pared with June. This
indicates that the risk
of default associated
with accounts on
payment holidays in
December was lower
than the risk for simi-
lar accounts in June.
Chart 18 presents
the employment
status distribution,
where more pen-
sioners are recorded
in the December
snapshot (in pro-

accounts with payment holiday status have
higher loan-to-value. Also, the London and
South East regions have a greater share of
accounts with payment deferral. This sug-
gests distress in metropolitan areas of the
U.K., where the hospitality industry suffered
the most.

Charts 14-16 compare the overall popula-
tion and the payment deferral population by
borrowers’ characteristics. Although the pay-
ment holidays distribution is broadly similar
to the overall population, some unexpected
groups such as pensioners and higher-income
customers have a greater share of accounts
with payment deferral. As expected, self-em-
ployed individuals have a greater share of
accounts with payment holiday status.

We now compare the cohorts from June
and December 2020. The shift in customer
profiles provides a useful insight into how the
scheme was used by borrowers in the U.K.
Chart 17 shows that accounts with payment
holiday status had lower loan-to-value ratios

Chart 16: Income of Borrowers
Y-axis: £ ths; X-axis: % accounts
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portion, 6% in December, compared with
0.5% in June). We also observe a decrease in
self-employed individuals (10% in December,
compared with 14% in June).

Chart 19 indicates that more older bor-
rowers applied for payment holidays in De-
cember compared with those in June 2020.

Chart 14: Age of Borrowers
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Chart 15: Employment Status
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Finally, Chart 20 presents shares of ac-
counts with payment holidays by region.
Interestingly, this share increased in Lon-
don and the South East. London recorded
a 12% share in December, compared with
just 7% in June. The share in the South
East increased from 15% to 17% over the
same period.

Chart 17: LTV at Origination Shifts
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Chart 18: Employment Status Changes
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To summarize, unusual categories ac-
counted for a larger share in the second
wave of payment holidays than in the first
wave, for example, pensioners and bor-
rowers with accounts closer to maturity.
The first lockdown and the corresponding
payment holidays may have been an overre-
action to dramatically worsened economic
conditions and the ability of borrowers to
pay. However, payment holidays do not
imply cancellation of the instalments and
interest payments that would increase be-
cause of higher balances. This may explain
why a higher share of customers already
advanced in the payments with a shorter
debt horizon took advantage of the scheme
in December. In addition, fewer people
could apply for the scheme in December
because of the six-month maximum for
payment deferrals. This may have resulted
in a greater share of borrowers with unex-
pected characteristics using the scheme for
strategic reasons.

Chart 20: Changes by Regions
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Risk parameters and expected losses
under the PRA and Moody's Analytics
scenarios

In this section, we leverage on the stress
scenarios created by the PRA and Moody's
Analytics to quantify the impact on provi-
sions and expected losses. As a starting point,
we use the snapshot of portfolios with orig-
inal and synthetic statuses from December
2020, described in detail above.

To conduct the analysis, we employ
the Moody’s Analytics Mortgage Portfolio
Analyzer, which hosts loan-level economet-
ric models for the probability of default,
loss given default, and prepayment of U.K.
residential mortgages. Chart 21 illustrates
the tool’s modular structure. The econo-
metric models are integrated to produce a
term-structure forecast for each of the risk
metrics at loan level and loan-level cash
flow across alternative scenarios. These are
then summed up to produce portfolio-level
cash flows and expected credit losses. The

trajectories of the economic scenarios are
also used to simulate corresponding default
events, prepayment events, and loss given
default to produce simulated losses across
all loans and an estimate of the loss distri-
bution for the portfolio.

The tool is fed with two types of data: (1)
the December snapshot from the European
Data Warehouse with the synthetic and re-
ported arrears status, and (2) the economic
scenarios from Moody’s Analytics and PRA.

Chart 22 displays the probability of
default term structure under the baseline
scenario, Moody's Analytics stress scenario,
and PRA stress scenario. Charts 23 and 24
complement this information and show the
12-month and lifetime cumulative weight-
ed probability of default under the same
scenarios. We make the following three sets
of observations:

1. Increasing stress on the mortgage

portfolios. Moving from the baseline
scenario (which already considers the

Chart 21: Moody’s Analytics U.K. MPA
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Chart 22: PD Term Structure
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Chart 23: 12-Month PD Rises Under Stress
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stressed outlook due to COVID-19) to
the PRA scenario, the probability of
default estimates are four times higher
at their peak, which is reported to occur
in the first quarter of 2022. The original
portfolio records a peak at 0.52% under
the baseline and 2.04% under the PRA
stress scenario. The synthetic portfolio
records a peak at 0.76% under the base-
line and 2.49% under the PRA stress
scenario. Sensitivity to the macro shock
is proportional to the magnitude of the
shock. For example, unemployment is
expected to peak in the first quarter of
2022 at 11.8%, almost twice the 6.3%
reported in December 2020.

2. Different timing of the stress across
scenarios. The PRA stress scenario is
very conservative in the short term,
while the Moody's Analytics stress sce-
nario is characterized by a smaller GDP
trough but a slower recovery resulting
in prolonged stress. This is shown in

Chart 24: Lifetime PD Rises Under Stress

Dec snapshot, weighted avg lifetime PD, %
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Source: Moody’s Analytics

the annualized conditional probability
of default trajectories as well as in
the weighted average probability of
default. In the 12-month horizon, the
probability of default under PRA stress
conditions is consistently 1% higher in
the original portfolio and the synthetic
portfolio, while the lifetime probability
of default is similar for both scenarios.
3. Higher probability of default for pay-
ment holiday accounts. When taking
into account the synthetic arrears sta-
tus, the 12-month and lifetime probabil-
ity of default for the synthetic portfolio
are higher than for the original portfolio.

Next, we calculate expected losses ac-
cording to the IFRS 9 accounting rules. Stage
1 accounts represent accounts with no de-
linquency status and no significant increase
in credit risk since origination. Stage 2 ac-
counts have recorded a significant increase
in credit risk. We further split this into non-

Original

Synthetic

delinquent and delinquent accounts. Stage

3 indicates accounts in default. Charts 25
and 26 compare stage allocation distribu-
tion under the baseline scenario, under the
PRA stress scenario, and based on the three
Moody's Analytics weighted scenarios (base-
line with the weight of 40% and the upside
and downside scenarios with a weight of
30% each) for the original portfolio and the
synthetic portfolio.

Looking at the baseline and Moody's
Analytics weighted scenarios, the impact of
payment holiday accounts makes a difference
in the share of stage 2 accounts. Light green
represents the stage 2 accounts triggered by
the quantitative staging, while orange corre-
sponds to stage 2 accounts due to their ar-
rears status (either synthetic or original). Un-
der the Moody's Analytics scenario-weighted
stage allocation, 18% of the mortgage book
would go into stage 2 in the original portfo-
lio, while the share increases to nearly 22% if
we consider payment holidays.

Chart 25: Staging for the Original Portfolio
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Chart 26: Staging for the Synthetic Portfolio

IFRS 9 methodology, Dec snapshot, %
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A second interesting result is related to the
PRA scenario. The proportion of stage 2 ac-
counts is almost identical for the original port-
folio and the synthetic portfolio, at 68.7% and
69.6%, respectively. This implies that the IFRS
9 stage allocation criteria serve as a good proxy
for performance of the synthetic accounts. In
other words, the IFRS 9 rules are in fact very
useful in the context of the pandemic.

The stage allocation distribution profile
gives a sense of vulnerable geographical ar-
eas. Chart 27 shows the stage stratification
of the original portfolio under the PRA stress
scenarios by region. Some regions have high-
er concentrations of stage 2 because of the
intrinsic risk (85.9% for Yorkshire and the
Humber and 80.4% for the West Midlands),
while other regions are affected by the in-
creased macro stress (71% for the South West
and 64% for London and the East).

In terms of the loan-to-value ratio, Chart
28 shows that a significant share with higher
loan-to-value ratio is going into stage 2. This

Chart 29: ECL by LTV, Original Portfolio

Chart 27:
%
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also reflected in the
expected credit loss.
The PRA scenario
produces significant-
ly higher losses for the original portfolio and
the synthetic portfolio. This is a consequence
of stage 2 calculations, as lifetime losses are
considered as opposed to 12-month losses for
stage 1 accounts. This impact is amplified for
the synthetic portfolio. Charts 29 and 30 show
the expected credit loss as a percentage of the

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Source: Moody’s Analytics

outstanding balance based on the LTV profile.
Compared with the baseline, the expected
credit loss produced by the PRA scenario is 10
times higher across all the buckets. The effect of
payment holidays produces estimates that are
about 1.5 times higher across all LTV buckets.
Charts 31 and 32 report expected credit loss
results for the original portfolio and the synthetic

Chart 30: ECL by LTV, Synthetic Portfolio
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Chart 31: ECL by Region, Original Portfolio

Yorks&Humber Yorks&Humber
East Midlands " Z%’S;)"ess East Midlands
North West u Baseline(100%) North West
West Midlands West Midlands
Scotland Scotland
South West South West
Eastern Eastern
London London
UK (IGBR) UK (IGBR)
South East South East
0.0 0.5 1.0 1.5 2.0 0.0

Source: Moody’s Analytics

portfolio by region. The observed patterns are
similar for both portfolios, with the greatest ex-
pected losses in Yorkshire and the Humber, the
West Midlands, the South West, the East region,
and the London region. However, the losses are
much greater for the synthetic portfolio.

To characterize unexpected losses, we gen-
erate a distribution of losses over a 12-month
horizon under the Moody's Analytics baseline
and the PRA stress scenario. The distribution is
based on 10,000 simulations of the performance
for the original portfolio and the synthetic port-
folio. Graphical representation of the distribution
is provided in Charts 33 and 34, and key statistics
are provided in Table 2. The distribution of unex-
pected losses for the synthetic portfolio is shifted
to the right for the Moody's Analytics baseline
and the PRA stress scenario, indicating greater
losses for the synthetic portfolio. Also, the losses
are much greater under the PRA stress scenario
compared with the Moody's Analytics baseline
scenario. Summary statistics show that the
synthetic arrears status tends to triple the mean

Chart 33: Loss Distribution, Baseline

VaR approach - 12-mo expected loss, %

Source: Moody’s Analytics

expected loss as a percentage of the outstanding
balance under the baseline (4 basis points for
the original portfolio versus 13 basis points for
the synthetic portfolio) and nearly double in the
PRA assumption (42 basis points for the original
portfolio versus 78 basis points for the synthetic
portfolio). For the original portfolio, the losses
under the PRA stress scenario are more than 10
times greater than under the Moody's Analytics
baseline scenario (0.42% versus 0.045%). For
the synthetic portfolio, losses under the PRA
stress scenario are around six times greater than
under the Moody's Analytics baseline (0132%
versus 0.777%).

Conclusion

The COVID-19 pandemic has pummeled
the U.K. economy and subsequently the U.K.
mortgage market. To analyze the effect of end-
ing payment holidays, we have constructed a
synthetic portfolio under the assumption that
rising or nondeclining balances imply delin-
quencies. The contrast between performance of

Chart 32: ECL by Region, Synthetic Portfolio
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this synthetic portfolio and a standard portfolio
without this effect is dramatic. The attributes

of borrowers taking advantage of the payment
holidays is different between June and Decem-
ber 2020, hinting at strategic payment deferrals
by borrowers with mortgages closer to maturity
by the end of the year. There are additional risks
associated with lifting pandemic measures. To
assess the impact, we used the Moody's Ana-
lytics U.K. Mortgage Portfolio Analyzer, a tool
that embeds a set of models for risk parameters
linked to macroeconomic drivers. We compared
the performance of the original portfolio and
the synthetic portfolio under the Moody's
Analytics baseline and the PRA stress scenario.
The IFRS 9 expected credit loss in the original
portfolio is a good proxy for accounts in stage 2
for the synthetic portfolio. The additional stress
in the PRA scenario dramatically increases
expected and unexpected losses, although the
difference compared with the Moody's Ana-
lytics baseline scenario is less dramatic for the
synthetic portfolio.

Chart 34: Loss Distribution, PRA Stress
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Table 2: Loss Distribution - Summary Statistics

Original portfolio Synthetic portfolio

Moody’s baseline PRA stress Moody’s baseline PRA stress
Expected loss 0.045 0.420 0.132 0.777
Aggregate statistics
Simulations 10,000 10,000 10,000 10,000
Mean 0.045 0.420 0.132 0.777
SD 0.030 0.201 0.067 0.298
IQR 0.037 0.235 0.085 0.366
Skewness 1.316 1.512 0.964 1.155
Kurtosis 2.634 4.248 1.482 2.488
95th/50th pct 2.574 2.089 2.080 1.816
Value-ar-Risk
50.00% 0.040 0.382 0.122 0.732
75.00% 0.060 0.514 0.169 0.931
90.00% 0.085 0.674 0.221 1.163
95.00% 0.102 0.797 0.255 1.330

Source: Moody'’s Analytics

MOODY'S ANALYTICS U.K. MORTCAGE MARKET EXPECTATIONS: A MIDSUMMER NIGHT'S DREAM OR NIGHTMARE?



About the Authors

Chiara Ventura is an assistant director at the Moody's Analytics London office. She is responsible for data-driven modelling projects that involve time series and panel
data econometric techniques. She is currently the modelling lead and head of client support in the EMEA region for the Portfolio Analyzer product line. Besides devel-
oping market risk and credit risk models for stress-testing purposes, Chiara has developed models for A-IRB purposes (application and behavioural PD, LGD and EAD)
and IFRS 9 (PD) credit risk models for retail and corporate portfolios. This work has included incorporating climate change factors as drivers in stress-testing models.
Chiara started at Moody's Analytics as an intern in 2015 and continued her career development within the company. Chiara earned her MSc and BS in mathematical
engineering from Politecnico di Milano in Italy and graduated after a collaboration with Imperial College London. She is an MPhil student at Henley Business School -
University of Reading in the U.K.

Dr. Petr Zemcik is a senior director at the Moody's Analytics London office and manages a team of risk modelers in the London, Prague, Dubai and West Chester offices.
He frequently serves as an engagement lead and a head modeler for projects across several lines of business in the U.K., continental Europe, the Middle East, and Africa to
design and validate PD/LGD/EAD credit risk models for [FRS 9, A-IRB and stress-testing. He supervises quality control, development and validation of credit risk products
using proprietary data, satellite market risk models, and other forecasting products in the EMEA region. Since 2020, Petr has been leading an internal project to develop
climate change macroeconomic scenarios, assess economic losses of climate events, and connect climate risk drivers to retail portfolios. Petr previously worked at CERGE-
El, a joint workplace of the Center for Economic Research and Graduate Education of Charles University in Prague and the Economics Institute of the Academy of Sciences
of the Czech Republic, and at Southern Illinois University in Carbondale IL. He holds a PhD and an MA in economics from the University of Pittsburgh and an MSc in econo-
metrics and operations research from the University of Economics in Prague.

MOODY'S ANALYTICS U.K. MORTGAGE MARKET EXPECTATIONS: A MIDSUMMER NIGHT'S DREAM OR NIGHTMARE? 12



About Moody's Analytics

Moody's Analytics provides financial intelligence and analytical tools supporting our clients’ growth, efficiency
and risk management objectives. The combination of our unparalleled expertise in risk, expansive information
resources, and innovative application of technology helps today's business leaders confidently navigate an
evolving marketplace. We are recognized for our industry-leading solutions, comprising research, data, software
and professional services, assembled to deliver a seamless customer experience. Thousands of organizations
worldwide have made us their trusted partner because of our uncompromising commitment to quality, client
service, and integrity.

Concise and timely economic research by Moody's Analytics supports firms and policymakers in strategic planning, product
and sales forecasting, credit risk and sensitivity management, and investment research. Our economic research publications
provide in-depth analysis of the global economy, including the U.S. and all of its state and metropolitan areas, all European
countries and their subnational areas, Asia, and the Americas. We track and forecast economic growth and cover specialized
topics such as labor markets, housing, consumer spending and credit, output and income, mortgage activity, demographics,
central bank behavior, and prices. We also provide real-time monitoring of macroeconomic indicators and analysis on timely
topics such as monetary policy and sovereign risk. Our clients include multinational corporations, governments at all levels,
central banks, financial regulators, retailers, mutual funds, financial institutions, utilities, residential and commercial real
estate firms, insurance companies, and professional investors.

Moody’s Analytics added the economic forecasting firm Economy.com to its portfolio in 2005. This unit is based in West Chester
PA, a suburb of Philadelphia, with offices in London, Prague and Sydney. More information is available at www.economy.com.

Moody's Analytics is a subsidiary of Moody's Corporation (NYSE: MCO). Further information is available at
www.moodysanalytics.com.

DISCLAIMER: Moody’s Analytics, a unit of Moody'’s Corporation, provides economic analysis, credit risk data and insight,

as well as risk management solutions. Research authored by Moody's Analytics does not reflect the opinions of Moody's
Investors Service, the credit rating agency. To avoid confusion, please use the full company name “Moody's Analytics”, when
citing views from Moody'’s Analytics.

About Moody's Corporation

Moody's Analytics is a subsidiary of Moody's Corporation (NYSE: MCO). MCO reported revenue of $4.8 billion in 2019,
employs more than 11,000 people worldwide and maintains a presence in more than 40 countries. Further information
about Moody's Analytics is available at www.moodysanalytics.com.



© 2021 Moody's Corporation, Moody's Investors Service, Inc., Moody's Analytics, Inc. and/or their licensors and affiliates (collectively, “MOODY'S").
All rights reserved.

CREDIT RATINGS ISSUED BY MOODY'S CREDIT RATINGS AFFILIATES ARE THEIR CURRENT OPINIONS OF THE RELATIVE FUTURE CREDIT RISK
OF ENTITIES, CREDIT COMMITMENTS, OR DEBT OR DEBT-LIKE SECURITIES, AND MATERIALS, PRODUCTS, SERVICES AND INFORMATION
PUBLISHED BY MOODY'S (COLLECTIVELY, "PUBLICATIONS") MAY INCLUDE SUCH CURRENT OPINIONS. MOODY'S DEFINES CREDIT RISK AS
THE RISK THAT AN ENTITY MAY NOT MEET ITS CONTRACTUAL FINANCIAL OBLIGATIONS AS THEY COME DUE AND ANY ESTIMATED FINAN-
CIALLOSS INTHE EVENT OF DEFAULT OR IMPAIRMENT. SEE APPLICABLE MOODY'S RATING SYMBOLS AND DEFINITIONS PUBLICATION FOR
INFORMATION ON THE TYPES OF CONTRACTUAL FINANCIAL OBLIGATIONS ADDRESSED BY MOODY'S CREDIT RATINGS. CREDIT RATINGS
DO NOT ADDRESS ANY OTHER RISK, INCLUDING BUT NOT LIMITED TO: LIQUIDITY RISK, MARKET VALUE RISK, OR PRICE VOLATILITY. CREDIT
RATINGS, NON-CREDIT ASSESSMENTS (“ASSESSMENTS"), AND OTHER OPINIONS INCLUDED IN MOODY'S PUBLICATIONS ARE NOT STATE-
MENTS OF CURRENT OR HISTORICAL FACT. MOODY'S PUBLICATIONS MAY ALSO INCLUDE QUANTITATIVE MODEL-BASED ESTIMATES OF
CREDIT RISK AND RELATED OPINIONS OR COMMENTARY PUBLISHED BY MOODY'S ANALYTICS, INC. AND/OR ITS AFFILIATES. MOODY'S
CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS DO NOT CONSTITUTE OR PROVIDE INVESTMENT OR FINANCIAL
ADVICE, AND MOODY'S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE NOT AND DO NOT PROVIDE REC-
OMMENDATIONS TO PURCHASE, SELL, OR HOLD PARTICULAR SECURITIES. MOODY'S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS
AND PUBLICATIONS DO NOT COMMENT ON THE SUITABILITY OF AN INVESTMENT FOR ANY PARTICULAR INVESTOR. MOODY'S ISSUES ITS
CREDIT RATINGS, ASSESSMENTS AND OTHER OPINIONS AND PUBLISHES ITS PUBLICATIONS WITH THE EXPECTATION AND UNDERSTAND-
ING THAT EACH INVESTOR WILL, WITH DUE CARE, MAKE ITS OWN STUDY AND EVALUATION OF EACH SECURITY THAT IS UNDER CONSID-
ERATION FOR PURCHASE, HOLDING, OR SALE.

MOODY'S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS, AND PUBLICATIONS ARE NOT INTENDED FOR USE BY RETAIL INVESTORS AND
IT WOULD BE RECKLESS AND INAPPROPRIATE FOR RETAIL INVESTORS TO USE MOODY'S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS

OR PUBLICATIONS WHEN MAKING AN INVESTMENT DECISION. IF IN DOUBT YOU SHOULD CONTACT YOUR FINANCIAL OR OTHER PROFES-
SIONAL ADVISER.

ALL INFORMATION CONTAINED HEREIN IS PROTECTED BY LAW, INCLUDING BUT NOT LIMITED TO, COPYRIGHT LAW, AND NONE OF SUCH IN-
FORMATION MAY BE COPIED OR OTHERWISE REPRODUCED, REPACKAGED, FURTHER TRANSMITTED, TRANSFERRED, DISSEMINATED, REDISTRIB-
UTED OR RESOLD, OR STORED FOR SUBSEQUENT USE FOR ANY SUCH PURPOSE, IN WHOLE OR IN PART, IN ANY FORM OR MANNER OR BY ANY
MEANS WHATSOEVER, BY ANY PERSON WITHOUT MOODY'S PRIOR WRITTEN CONSENT.

MOODY'’S CREDIT RATINGS, ASSESSMENTS, OTHER OPINIONS AND PUBLICATIONS ARE NOT INTENDED FOR USE BY ANY PERSON AS A BENCH-
MARK AS THAT TERM IS DEFINED FOR REGULATORY PURPOSES AND MUST NOT BE USED IN ANY WAY THAT COULD RESULT IN THEM BEING
CONSIDERED A BENCHMARK.

All information contained herein is obtained by MOODY'S from sources believed by it to be accurate and reliable. Because of the possibility of human
or mechanical error as well as other factors, however, all information contained herein is provided “AS IS" without warranty of any kind. MOODY'S
adopts all necessary measures so that the information it uses in assigning a credit rating is of sufficient quality and from sources MOODY'S considers to
be reliable including, when appropriate, independent third-party sources. However, MOODY'S is not an auditor and cannot in every instance indepen-
dently verify or validate information received in the rating process or in preparing its Publications.

To the extent permitted by law, MOODY'S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability to any
person or entity for any indirect, special, consequential, or incidental losses or damages whatsoever arising from or in connection with the information
contained herein or the use of or inability to use any such information, even if MOODY'’S or any of its directors, officers, employees, agents, representatives,
licensors or suppliers is advised in advance of the possibility of such losses or damages, including but not limited to: (a) any loss of present or prospective
profits or (b) any loss or damage arising where the relevant financial instrument is not the subject of a particular credit rating assigned by MOODY'S.

To the extent permitted by law, MOODY'S and its directors, officers, employees, agents, representatives, licensors and suppliers disclaim liability for
any direct or compensatory losses or damages caused to any person or entity, including but not limited to by any negligence (but excluding fraud, will-
ful misconduct or any other type of liability that, for the avoidance of doubt, by law cannot be excluded) on the part of, or any contingency within or
beyond the control of, MOODY'S or any of its directors, officers, employees, agents, representatives, licensors or suppliers, arising from or in connection
with the information contained herein or the use of or inability to use any such information.

NO WARRANTY, EXPRESS OR IMPLIED, AS TO THE ACCURACY, TIMELINESS, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR
PURPOSE OF ANY CREDIT RATING, ASSESSMENT, OTHER OPINION OR INFORMATION IS GIVEN OR MADE BY MOODY'S IN ANY FORM OR MAN-
NER WHATSOEVER.

Moody's Investors Service, Inc., a wholly-owned credit rating agency subsidiary of Moody's Corporation (“MCQ"), hereby discloses that most issuers of
debt securities (including corporate and municipal bonds, debentures, notes and commercial paper) and preferred stock rated by Moody's Investors Ser-
vice, Inc. have, prior to assignment of any credit rating, agreed to pay to Moody's Investors Service, Inc. for credit ratings opinions and services rendered
by it fees ranging from $1,000 to approximately $5,000,000. MCO and Moody's Investors Service also maintain policies and procedures to address the
independence of Moody’s Investors Service credit ratings and credit rating processes. Information regarding certain affiliations that may exist between
directors of MCO and rated entities, and between entities who hold credit ratings from Moody'’s Investors Service and have also publicly reported to
the SEC an ownership interest in MCO of more than 5%, is posted annually at www.moodys.com under the heading “Investor Relations — Corporate
Governance — Director and Shareholder Affiliation Policy.”

Additional terms for Australia only: Any publication into Australia of this document is pursuant to the Australian Financial Services License of MOODY'S
affiliate, Moody's Investors Service Pty Limited ABN 61003 399 657AFSL 336969 and/or Moody's Analytics Australia Pty Ltd ABN 94 105 136 972
AFSL 383569 (as applicable). This document is intended to be provided only to “wholesale clients” within the meaning of section 761G of the Corpora-
tions Act 2001. By continuing to access this document from within Australia, you represent to MOODY'’S that you are, or are accessing the document
as a representative of, a “wholesale client” and that neither you nor the entity you represent will directly or indirectly disseminate this document or its
contents to “retail clients” within the meaning of section 761G of the Corporations Act 2001. MOODY'S credit rating is an opinion as to the creditwor-
thiness of a debt obligation of the issuer, not on the equity securities of the issuer or any form of security that is available to retail investors.

Additional terms for Japan only: Moody's Japan K.K. (“MJKK") is a wholly-owned credit rating agency subsidiary of Moody's Group Japan G K., which is
wholly-owned by Moody's Overseas Holdings Inc., a wholly-owned subsidiary of MCO. Moody's SF Japan K.K. (“MSFJ") is a wholly-owned credit rating
agency subsidiary of MJKK. MSF/ is not a Nationally Recognized Statistical Rating Organization (“NRSRO"). Therefore, credit ratings assigned by MSF]
are Non-NRSRO Credit Ratings. Non-NRSRO Credit Ratings are assigned by an entity that is not a NRSRO and, consequently, the rated obligation will
not qualify for certain types of treatment under U.S. laws. MJKK and MSF] are credit rating agencies registered with the Japan Financial Services Agency
and their registration numbers are FSA Commissioner (Ratings) No. 2 and 3 respectively.

MJKK or MSF] (as applicable) hereby disclose that most issuers of debt securities (including corporate and municipal bonds, debentures, notes and com-
mercial paper) and preferred stock rated by MJKK or MSF] (as applicable) have, prior to assignment of any credit rating, agreed to pay to MJKK or MSFJ
(as applicable) for credit ratings opinions and services rendered by it fees ranging from JPY125,000 to approximately JPY550,000,000.

MJKK and MSFJ also maintain policies and procedures to address Japanese regulatory requirements.



