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Summary
SOVEREIGN RATINGS AND SPREADS:

a Agencies’ Ratings have remained relative stable since the start of the COVID pandemic and through 2021.
Changes have been mainly concentrated in Emerging Economies (EE).

a Sovereign spreads have been clearly influenced by the strong and coordinated reaction of Central Banks in both
Advanced Economies (AE) and Emerging Economies (EE). They remained at record low levels throughout most
economies, although EE have seen a more differentiated and heterogeneous evolution during 2021.

a Government balances and public debt levels have improved slightly with respect to last year, but continued to be
highly deteriorated, due to the extraordinary fiscal effort required by the public policy measures that have been
implemented across the world in order to reduce the economic harm caused by the pandemic.

FINANCIAL AND PRIVATE SECTOR VULNERABILITIES:

a On the private sector side, debt gaps (outstanding debt vs. estimated equilibrium debt) levels have decreased
overall in 2021 thanks to the recovery of GDP levels (lower Debt-to-GDP ratios and higher equilibrium levels), but have
remained elevated in several Advanced Economies and China.

a Housing prices have surged across the board during 2021, specially in Advanced Economies (AE). However, price
gaps have evolved more heterogeneously, being again in AE where they have widened more markedly, leaving some
countries at record levels.

a The upsurge in debt disequilibria observed after COVID (that has extended during 2021) has increased the
vulnerability of the banking system mainly in AE (including core Europe and US) but also in China.

a Currency tensions have been overall relatively muted and we expect them to remain broadly contained, but likely to
observe heterogeneity according to idiosyncratic vulnerabilities and policies.
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SPECIAL TOPIC:

a In a special section we want to take a novel and closer look at how private leverage, public leverage and housing
prices have changed across a large and heterogeneous group of countries during the COVID crisis, trying to
elucidate whether the large changes observed in these variables have made countries more vulnerable or not, by
analyzing how some structural indicators of sustainability have evolved as a result of such changes

a Private leverage has strongly increased in the majority of AE and to a lesser extent in EE. The increase in Debt-to-
GDP has mainly taken place in the first phase of the crisis, but some of the countries where leverage has grown more like
China, USA (and also Thailand in EE) have also had a significant increase in 2021. Excess private leverage
(disequilibria) continues to be concentrated in AE more than in EE, with the exception of China, and in many
countries gaps have grown on top of already large existing gaps. Largest gaps can be observed in Canada, China,
Norway, Sweden and USA.

a In the case of housing prices, strong real growth has been seen across the board in AE in 2020 and has accelerated
in 2021, while in EE the picture is more heterogeneous. Similarly to the private leverage case, large disequilibria
(gaps) are mainly concentrated on AE. Moreover, gaps have increased strongly in many places where gaps were
already high (e.g. Canada, Sweden, Australia, Austria, Netherlands, Portugal, Czech Republic, etc.). In EE, gaps are
smaller in general, but it is important to highlight the case of China because it coincides with a large gap in private
leverage, which undoubtedly increases the overall vulnerability.

a Public leverage has increased significantly both in AE and EE (around 15 and 10% of GDP on average
respectively). However, at the moment, this has not translated into an immediate increase in fiscal sustainability issues,
thanks to the increase in the projected nominal GDP growth rates and the so far limited growth in interest rates. However,
if nominal interest rates start raising, the current higher levels of public leverage will be much more difficult to serve.
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Sovereign markets and rating agencies update 4 summary

SOVEREIGN RATING INDEX 2015-2021

PV N — a A_gencies’ ratings have remained relgtive stable
AA+ since the start of the COVID pandemic and

22_ through 2021. Changes have been mainly

A+ concentrated in emerging economies.

A

Q'BB+ a During 2021 and among Developed Countries,

BBB —J"'_' Greece and Portugal were upgraded by S&P and
BBe- _,_,.rO_\_. Moody'’s respectively.

EE- a LATAM ratings were mostly revised downward. Chile,
B+ Colombia and Peru were downgraded, causing

2_ Colombia to lose its investment grade.

CCC+

cce a Despite some stress episodes seen in Argentina and
ggC' Turkey, their ratings have not changed in 2021,

although they are already below investment grade

In other regions changes have been limited, Hungary
and Lithuania were upgraded in EE Europe, Malaysia
was downgraded in EE Asia, and Morocco and
Tunisia were downgraded in Africa.
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Sovereign Rating Index: An index that translates the three important rating agencies ratings letters codes (Moody’s, Standard & Poors and Fitch) to numerical
positions from 20 (AAA) to 0 (default). The index shows the average of the three rescaled numerical ratings.
Source: BBVA Research by using S&P, Moody’s and Fitch data




Sovereign markets and rating agencies update 4 summary

SOVEREIGN RATING INDEX 2015-2021: DEVELOPED MARKETS
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Sovereign markets and rating agencies update asummary 4 ndex

SOVEREIGN RATING INDEX 2015-2021: EMERGING ECONOMIES
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SOVEREIGN SPREADS -
10-year spread against Germany in Europe and EMBIs in EE (,2??8 quir:?eerz)
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Sovereign spreads have remained
contained and compressed by the
effect of the liquidity provided by
Central Banks.

In EE Europe, Turkey’s spread saw
a significant increase during the
second quarter of 2021, with a new
peak towards the end of the year.

Spreads have widened across LatAm
countries, specially in Argentina,
Brazil and Colombia

Spreads have remained stable overall in
EE Asia, with some widening in the 3Q
in some South-East countries. Vietnam
has seen a remarkable compression of
its spread in the last year.

Sovereign spreads have been clearly influenced by the strong and coordinated reaction of Central

Banks in both AE and EE. They remained at record low levels throughout most AE and EE, although
the latter ones have seen a more differentiated and heterogeneous evolution during 2021
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Financial Tensions and
Global Risk Aversion

Global Risk Aversion Evolution according to Different Measures
Financial Tensions Index
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Financial Tensions and Global Risk Aversion (GRA) € summary 4 Index
GLOBAL RISK AVERSION INDICATORS: VIX & FTI GLOBAL RISK AVERSION INDICATORS: BAA SPREAD &
(Monthly Average) GLOBAL COMPONENT IN SOVEREIGN CDS
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Source: Bloomberg and BBVA Research
Source: FED, Datastream and BBVA Research

Global Risk Aversion indicators have continued relaxing during 2021 after the COVID shock last year. However,

while corporate and sovereign spreads have basically remained stable, VIX has been more volatile and aligned
with the pandemic evolution and related news (new contagion waves, new variants, etc.)




Financial tensions (FT) and global risk aversion (GRA)

BBVA RESEARCH FINANCIAL STRESS MAP
(Monthly average, up until October 31)
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«Summary

@ Small peaks in tensions in equity

markets in USA and Europe due to
the stress in China’s Evergrande.

We have also seen higher than usual
levels of tensions in the European
banking sector

Strong surge in FT in Turkey during the
first half of 2021 with a new peak
towards the end of the year

LatAm has been the region with higher
FT during 2021, with a high volatility
across the board

FT in EE Asia have remained contained
through 2021, with the exception of
some transitory peaks in Malaysia and
Philippines

FT have remained limited and going through a relaxation period in AE in 2021. The outlook has

been more volatile throughout EE, where Turkey and some LatAm countries have faced some
severe peaks in financial stress during 2021
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BBVA-Research sovereign ratings by regions
Equilibrium CDS by regions
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Macroeconomic Vulnerability and Risk Assessment summary 4 Index

DEVELOPED MARKETS: VULNERABILITY RADAR 2021
(Relative position for the developed countries. Risk equal to threshold=0,8, Min risk=0. Previous year data is shown as a dotted line)
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Macro: (1) GDP (% YoY) (2) Prices (% YoY) (3) Unemployment (% LF). . . .
Fiscal: (4) Government Balance (%GDP) (5) Interest rate — GDP %YoY (6) Public debt (% GDP). D High risk D Moderate Risk D Safe

Liquidity: (7) Debt by non-residents (%total) (8) Financial needs (%GDP) (9) Short-term External Debt (%).

External: (10) External debt (%GDP) (11) RER appreciation (% deviation) (12) CAC balance (%GDP).

Private Debt: (13) Household (%GDP) (14) Corporate (%GDP) (15) Credit-to-deposit (%).

Assets: (16) Private Debt Gap (%GDP) (17) Housing Prices Gap (%GDP) (18) Equity gap (%).

Institutions*: (19) Political stability (20) Corruption (21) Rule of law. (*relative position of each group vis-a-vis the Developed/Emerging regions as a whole. Institutional
indicators are updated annually and last data corresponds to 2020)
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Macroeconomic Vulnerability and Risk Assessment summary 4 ndex

EMERGING ECONOMIES: VULNERABILITY RADAR 2021
(Relative position for the emerging countries. Risk equal to threshold=0,8, Min risk=0. Previous year data is shown as a dotted line)

EE Europe: Public debt vulnerability has LatAm: Fiscal and macro vulnerabilities have EE Asia: Fiscal vulnerabilities continue to be the
increased due to the fiscal effort during the improved slightly during 2021 after the initial main vulnerabilities. Housing prices gaps and
pandemic, although other fiscal variables COVID shock. Housing price vulnerability household leverage are also near or at high-risk
have improved. Equity markets’ remains high and private debt risk is worsening levels

vulnerability has grown fast in 2021

Macro: (1) GDP (% YoY) (2) Prices (% YoY) (3) Unemployment (% LF). [] High risk [ ] Moderate Risk [ ] safe
Fiscal: (4) Government balance (% GDP) (5) Interest rate — GDP %YoY (6) Public debt (% GDP).

Liquidity: (7) Debt by non-residents (%total) (8) Financial needs (%GDP) (9) Reserves to ST Ext. Debt (%)

External: (10) External debt (%GDP) (11) Reserves to ARA Metric (%) (12) CAC balance (%GDP).

Private Debt: (13) Household (%GDP) (14) Corporate (%GDP) (15) Credit-to-deposit (%).

Assets: (16) Private Debt Gap (%GDP) (17) Housing Prices Gap (%GDP) (18) Equity gap (%).

Institutions*: (19) Political stability (20) Corruption (21) Rule of law. (*relative position of each group vis-a-vis the Developed/Emerging regions as a whole. Institutional

indicators are updated annually and last data corresponds to 2020)
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Macroeconomic Vulnerability and Risk Assessment @ summary 4 ndex

AGENCIES’ SOVEREIGN RATING VS. BBVA RESEARCH RATING AND MARKET’S IMPLICIT RATING
Median Agencies’ Rating, BBVA's rating (+/-1 std. dev.) and CDS implicit rating
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Latam includes: Argentina, Brazil, Chile, Colombia, Mexico, Paraguay, Peru, Uruguay and Venezuela. CDS implicit rating excludes Argentina and Venezuela.
Source: Standard & Poor’s, Moody’s, Fitch & BBVA Research

Agencies ratings have remained relatively stable during 2021 despite the large increase in fiscal vulnerabilities

triggered by the COVID shock. We do not observe big differences between Agencies’ ratings and the own BBVA-
Research ones at aregional level.
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Private debt gaps by country

Housing prices gaps by country

Early warning system of banking crises by regions
Early warning system of currency crises by regions
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Debt gaps (debt vs. equilibrium) levels have decreased overall in 2021 thanks to the recovery of
GDP levels (lower Debt-to-GDP ratios and higher equilibrium levels), but have remained elevated in
several Advanced Economies and China

PRIVATE DEBT GAPS COLOR MAP (2006-2021 Q2)
Gap between private debt-to-GDP ratio and its long-term structural trend
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found at: https://goo.gl/LTeTHD,

The methodology for estimating debt gaps could beI

https://goo.qgl/rOBLbI

Mild: Private debt ratio between 6%10% above trend

Source: IFS, BIS & BBVA Research

Non Available Data

Excess: Private debt ratio higher than 20% above trend
High: Private debt ratio between 10%-20% above trend

Low: Private debt ratio between 0% and 6% above trend
De-Leveraging: Private debt ratio below its long-term trend

Private leverage disequilibrium is extremely high in
Canada and it has increased rapidly in USA, although
it has slowed-down more recently.

COVID Crisis has triggered a surge in gaps in most
countries in northern Europe, some of which were already
highly indebted. Although debt-to-GDP ratios have also
increased in Peripheral Europe, their levels are still well
bellow equilibrium levels.

Turkey’s leverage has returned to levels close to
equilibrium after a temporary peak at the beginning of the
COVID crisis. Gaps across EE Europe remain well
contained

Debt gaps have improved significantly across LatAm
countries after the deterioration observed at the
beginning of the pandemic

China’s excess leverage has kept deteriorating and it’s
currently at a extremely high level. HK’s gap has
improved slightly. It also remains high in Thailand.


https://goo.gl/LTeTHD, https:/goo.gl/r0BLbI
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Housing prices have surged across the board during 2021, specially in Advanced Economies (AE).
However, price gaps have evolved more heterogeneously, being again AE where they have widened

more strongly, leaving some countries at record levels

REAL HOUSING PRICES GAPS COLOR MAP (2006-2021 Q2)
Gap between housing prices and its long-term structural trend
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Source: BBVA Research, BIS, Haver and Oxford Mild: Real house prices between 6%-10% above trend
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Non Available Data

I Excess: Real house prices higher than 20% above trend

gaps have also entered into a high warning level.

Gaps are also signaling clear excess levels in
Sweden, Netherlands, Germany and Portugal, while
Belgium, France and Denmark currently at warning
levels.

Gaps continue indicating excessive levels in Czech
Republic, while the gap has grown to a mild-
disequilibrium in Turkey. Gaps are growing across
other countries, but still remain at low levels.

Price gap remain high in Colombia, and have kept
growing during the pandemic in Chile, Mexico and
Peru.

China’s gap has grown again in 2021 warranting a
warning signal, while HK’s gap also continues showing
a high excess level. Warning signals are emerging in
Korea, and Philippines, and remaining high in Malaysia


https://goo.gl/xXj3Gm
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Assessment of financial and external disequilibria € summary 4 Index

EARLY WARNING SYSTEM (EWS) OF BANKING CRISES (2001Q1-2023Q4)
(Probability of Systemic Banking Crisis (based on 8-quarters lagged data*):

|01|02|03|04|05|06|07|08|09|10|11|12|13|14|15|16|17|18|19|20|21|22|23

OPEC & Oil Producers

Emerging Asia (exc. China)

China VI @ - highrisk

South America & Mexico probabmty in China
Central America & Caribb.

Emerging Europe

Africa & MENA -
Core Europe

Periphery Europe (exc. Greece)
Advanced Economies I

United States

B @ Growing

vulnerability in US

Safety signal Medium risk and other AE
Warning High risk
signal Very high risk

& A banking crisis in a given country follows the definition by Laeven and Valencia (2012), which is shown in the Appendix

a The complete description of the methodology can be found at https://goo.gl/rOBLbI and at https://goo.gl/VA8xXv

a The probabilities shown are the simple average of the estimated individual countries probabilities for each region. The definition of each region is shown in the
Appendix

* The probability of a crisis in Q4-2016 is based on Q4-2014 data.
Source: BBVA Research

The upsurge in debt disequilibria observed after the COVID crisis (that has extended during

2021) has increased the vulnerability to a banking crisis in several countries, mostly
concentrated in Core Europe and other AE, US and China
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EARLY WARNING SYSTEM (EWS) OF CURRENCY CRISIS RISK: PROBABILITY OF CURRENCY TENSIONS
The probability of a crisis is based on 4-quarters lagged data, e.g. Probability in Q4-2016 is based on Q4-2015 data

REGIONS
OPEC & Oil Producers

Emerging Asia (exc.
China)

China

South America &

Mexico
Central America &

Caribb.
Emerging Europe

Africa & MENA

Advanced Economies

|o1 02|03|04|05]|06]|07 08|09 10 11|12 13|14 15|16|17|18 19| 20|21 22|23

Warning signals in South
America

Low Risk
Warning

[ High Risk
B Very High Risk

a Our Currency-Crises Early Warning System EWS allows us to estimate the probability of a currency crisis, which is defined as a “large” fall in the exchange rate and
in foreign reserves in a given country, according to certain predefined measures.
a The probabilities shown in the table are the simple average of the individual countries probabilities for each region. The list of the leading indicators used in the
estimation of the probability and the definition of each region are shown in the Appendix.

Source: BBVA Research

Exchange rate tensions have remained muted during 2021 probably due to the abundant liquidity

provided by Central Banks. Going forward, a significant likelihood of high tensions remain
limited to a small group of countries, mainly in South America
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Evolution of Private Leverage, Housing Prices «sommay
and Public Debt during COVID

= The pandemic crisis has triggered a significant increase in public and private debt levels due to
the huge fiscal stimulus placed by public authorities across the board, and due to several emergency
policies designed to support private business (public guarantees, credit lines extensions, etc.), or the
increasing private sector needs for liquidity due to the fall in revenues.

= Moreover, the huge swings in GDP levels have obviously caused a direct impact in the levels of the
private and public leverage ratios simply because of a denominator effect

= Furthermore, housing price levels have surged since the start of the pandemic, specially in 2021,
partly due to high savings levels in some countries and demographics, pent-up demand and changes in
households’ preferences.

= Higher leverage and rapid growing housing prices have always been associated with a higher financial
vulnerability, since households and governments become more vulnerable to financial shocks like
interest-rates raises

* |n this section we want to take a closer look at how private leverage, public leverage and
housing prices have changed across a large and heterogeneous group of countries, and try to
elucidate whether these changes have made countries more vulnerable or not, by analyzing how
some indicators of sustainability have evolved as a result of such changes



Evolution of Private Leverage during COVID (1/3)

«Summary

= We first decompose the changes in private leverage since the start of the pandemic into two
different phases, the initial period in 2020 when the largest drops in GDP occurred (from 2019Q4 to
2020Q3), and the following recovery period (from 2020Q4 to 2021Q2).

= Given this decomposition in two phases we can spot in which countries the changes in leverage have
been driven mainly by the denominator effect (changes in GDP) or by actual increases in debt levels.

= For instance, we can observe that in countries such as Mexico, the increase in private leverage was
almost matched by the decrease in the following period, leaving private leverage basically unchanged.

= On the other hand, in Korea, US and Thailand, private leverage has increased in both periods, despite
the strong recovery of GDP levels in the second one. This suggest that the changes in leverage have
not only been driven by the denominator effect, but that there has been an important growth in debt
levels too, even in 2021.

» |n other countries such as Belgium, Norway or China, the increase in leverage during the initial phase
was much larger than the correction during the recovery, also leaving leverage at a much higher levels
than at the end of 2019.



Evolution of Private Leverage during COVID (2/3)

PRIVATE DEBT: CHANGE FROM 4Q2019 TO 2Q2021
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Change in private debt-to-GDP ratio broken down by different periods, Advanced Economies (left), Emerging Economies (right)
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PRIVATE DEBT GAPS VS. LONG-TERM TREND: CHANGE FROM 4Q2019 TO 2Q2021
Gap between private debt-to-GDP ratio and its long-term structural trend. Initial vs. final levels, and changes by different periods
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Evolution of Private Leverage during COVID (3/3)

«Summary

= However, not every change in leverage is an unsustainable change and thus not necessarily
imply an increase in vulnerability.

= For evaluating how the changes in leverage have translated into a higher vulnerability we look at how
the deviation from an estimated long-term trend (gaps) have changed during the same periods of
time.

= We are interested in countries with large positive gaps (at least 10% of GDP) as an indication of
vulnerability. In the graphs we show the pre-pandemic gap, the changes in the two phases and the final

gap.

= We can observe that, for instance, although private leverage has increased in most EE countries, only
in China and Thailand that has translated into a clearly large positive gap, since many EE countries had
negative or very low gaps before the start of the pandemic.

= On the other hand, debt gaps have become significantly positive in several AE countries, such as
Canada, Norway, Sweden, USA, France or Finland.



Evolution of Housing Prices during COVID (1/2)

«Summary

= In the case of housing prices we reproduce the same analysis that in the case of private leverage.
First we decompose the change in real prices since the start of the pandemic in the same two phases
as before (from 2019Q4 to 2020Q3 and from 2020Q4 to 2021Q?2).

» Then we also decompose the deviations from the estimated long-term trend (gaps) into the same
periods.

* |n this case we can see that prices have grown strongly across the board in AE, while in EE the picture
IS more heterogeneous. Moreover, it is noticeable that growth has been mainly concentrated in 2021,
although prices were also growing in many countries during 2020 despite the strong fall in activity and
GDP during that period.

= Similarly to the private leverage case, large positive gaps are mainly concentrated on AE. Moreover,
gaps have increased strongly in many places where gaps were already high (Canada, Sweden,
Australia, Austria, Netherlands, Portugal, Czech Repubilic, etc.).

» |n EE, gaps are smaller in general, but it is important to highlight the case of China because it coincides
with a large gap in private leverage, which undoubtedly increases the overall vulnerability
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Evolution of Housing Prices during COVID (2/2) summary 4 index

HOUSING PRICES: CHANGE FROM 4Q2019 TO 2Q2021
Change in real housing prices broken down by different periods, Advanced Economies (left), Emerging Economies (right)
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HOUSING PRICES GAPS VS. LONG-TERM TREND: CHANGE FROM 4Q2019 TO 2Q2021
Gap between real housing prices and their long-term structural trend. Initial vs. final levels, and changes by different periods
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Evolution of Public Debt during COVID (1/2)

«Summary

» |n the case of Public Debt we also decompose the changes in the Public Debt-to-GDP ratios since the
start of the pandemic into the change in 2020 and the estimated change in 2021.

= Since we do not have an estimated “gap” we analyze the evolution of the “projected interest rate
- growth differential” instead. In this case we depict the r-g differential in 2019 vs. the r-g differential
estimated for 2021.

= As expected, public leverage has strongly increased both in AE and EE and for most countries the
increase in leverage in 2020 has been much larger than the change in 2021, leaving public debt ratios
significantly higher than before.

= |tis also noticeable that the r-g differential has widened across the board, driven mainly by the increase
in the nominal GDP growth expected between 2021-2025 due to the strong expected rebound in activity
and also to the recent pick-up in inflation rates.

= This suggests that although the increase in public debt has increased fiscal vulnerability in most
countries, this has not translated into an immediate increase in fiscal sustainability issues, at least while
interest rates remain low.

= However, if the current rise in inflation levels that we are witnessing in several economies translates into
raises in official rates and into higher nominal interest rates, several countries might find much harder to
service those larger debt levels.



Evolution of Public Debt during COVID (2/2)

PUBLIC DEBT: CHANGE FROM 2019 TO 2021

Country Risk Report 2021 m

@ summary € Index

Change in public debt-to-GDP ratio broken down by different periods, Advanced Economies (left), Emerging Economies (right)
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Vulnerabillity Indicators table by
country
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VULNERABILITY INDICATORS* 2021: DEVELOPED MARKETS

Fiscal External Liquidity Macroeconomic Credit Private

; - - i . Institutional
sustainability sustainability management performance and housing debt

Interest Short- . Real .

Fiscal rate GDP Gross  Current External REER ~ Gross term Debt held GDP  Consumer Unemploy Private housing Equity NF Financial we W8 WB rule

public  account appreciati financial ; by non- ; credit to ; markets HH debt corporate . . % political  control

balance  growth debt public : growth prices ment rate prices liquidity e - of law

. ; debt balance on needs residents GDP gap gap 1) debt stability corruption
(1) differentia 1) debt 4) (4) (5) gap (6) )

109106 @ @) @ @) @ ® @ @ @ &) @) )

United States .08 -37 1333 -35 1034 -06 450 167 250 59 43 56 292 151 218 787 820 505 03 -1.2 -15

Canada 75 29 1099 05 1355 49 218 113 236 57 3.8 6.9 519 446 245 1108 1286 1063 -1.0 -1.8 -1.8
Japan 90 -14 2569 35 898 -7.4 613 164 135 24 0.7 2.7 45 206 270 664 1170 478 -10 -15 -15
Australia -85 -25 621 3.6 1044 37 126 42 470 35 2.6 50 154 296 270 1211 706 1179 -1.1  -1.8  -1.7
Korea 29 -30 513 45 344 07 54 73 155 43 2.7 37 68 38 318 1060 1123 981 -05 -08 -1.2
Norway 59 28 427 72 1807 03 -87 81 654 30 2.3 36 478 275 386 1111 1475 1607 -1.2 -21  -2.0
Sweden 26 -32 396 48 1823 1.9 67 103 336 4.0 2.0 80 475 442 235 947 1789 1554 -1.1 21 -1.9
Denmark -19 -27 388 70 1555 05 79 161 387 38 1.4 36 127 21.8 270 1098 1309 2472 -1.0 -21  -1.9
Finland 46 32 722 -01 2415 -04 142 107 719 3.0 2.2 76 284 62 247 694 1229 1223 -09 22 20
UK -11.9 -25 1085 -34 3254 43 180 75 373 6.8 35 52 110 231 208 8.3 736 521 -05 -1.8 -16
Austria .58 -38 842 16 1595 13 143 84 829 39 2.9 5.8 00 310 735 522 948 879 -10 -15 -1.9
France -89 -30 1158 -1.7 2599 -04 207 80 607 63 2.9 84 128 185 357 652 1632 970 -03 -1.3  -14
Germany 68 32 725 68 1655 14 144 88 563 3.1 4.0 54 100 201 196 580 740 840 -06 -19 -16
Netherlands 51 .32 581 7.9 4279 12 144 154 496 338 1.8 42 179 277 409 1015 1505 879 -09 -20 -1.8
Belgium .70 -31 1134 00 2540 0.0 163 166 701 56 3.0 64 179 162 309 635 1744 570 -05 -16 -1.4
Italy -10.2 -1.8 1548 37 1396 -1.0 270 149 360 58 1.7 93 248 68 351 443 737 750 -05 -02 -03
Spain 70 -30 1198 0.7 1974 02 224 151 540 52 24 150 56 -11.4 310 61.8 1076 814 -03 -06 -1.0
Ireland .53 -52 574 111 6054 -12 62 112 753 13.0 3.2 70 549 56 317 330 1942 297 -1.0 -15 -14
Portugal -48 -2.6 1308 -1.7 201.8 -1.7 154 106 589 5.0 0.8 69 44 258 328 683 1059 885 -1.1 -08 -1.1
Greece -10.2  -1.1 2067 -74 3068 -21 145 81 815 65 1.3 166 311 49 385 607 651 707 03 00 02

*Vulnerability indicators: (1) % GDP. (2) Deviation from four-year average. (3) % of total debt. (4) % year on year. (5) % of Total labour force. (6) Financial system credit to deposit. (7) Index
by World Bank governance indicators.
Source: BBVA Research, Haver, BIS, IMF and World Bank
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VULNERABILITY INDICATORS* 2021: EMERGING ECONOMIES

Fiscal External Liquidity Macroeconomic Credit Private

sustainability sustainability management performance and housing debt IS0
Fiscal  rate GO Gross  CUMeM  external Reserves (OT0% o short. . pebtheld  Gpp  consumer Unemploy Frvate hoRues?Ing i debt coror . Financial W8 W8 wa rule
saance grown PGS (UL T Toara I Cem S MU, orown pres” memtaie T prces’ MG 000 gy PR ool o
200108 @ @ @ Gent(3) @) @) @ (@) @) @)

Bulgaria 37 38 250 05 625 20 35 29 113 558 45 3.3 52 275 39 236 729 654 -05 02 0.0
Czech Rep -80 30 450 16 726 47 143 14 126 368 338 2.7 37 66 324 331 571 727 -1.0 -05 -1.0
Croatia -41 42 870 -01 849 11 104 19 101 343 63 2.9 67 94 34 355 634 741 08 01 -04
Hungary 66 -45 766 06 1551 12 178 06 39 370 76 4.8 39 -126 -34 212 818 849 -07 00 -05
Poland -42 43 555 23 566 14 9.0 1.8 58 347 51 5.0 57 -121 02 336 876 930 -05 -06 -05
Romania 67 40 511 -57 536 11 110 18 53 572 4.2 2.5 58 -156 -92 159 346 683 -05 01 -04
Russia 06 09 179 57 295 . 1.9 51 180 229 47 5.8 48 95 -191 197 903 1080 0.5 0.8 0.7
Turkey 27 62 488 -24 583 07 113 04 26 372 95 181 126 1.2 72 153 652 967 1.3 0.3 0.3
Argentina 54 205 894 11 653 09 122 08 81 421 75 482 96 55 87 48 203 1330 0.1 0.1 0.4
Brazil 62 00 906 -05 433 16 221 33 188 108 52 79 120 89 51 362 528 938 05 0.3 0.2
Chile 79 40 344 25 730 08 9.9 1.8 70 409 110 55 8.5 88 158 459 1103 1258 -02 -1.1  -11
Colombia 80 -1.7 645 50 526 15 100 35 134 361 9.2 34 154 05 249 308 338 1135 0.9 0.2 0.4
Mexico 33 01 507 -01 385 13 125 38 56 300 6.0 5.5 4.2 23 138 167 256 775 07 0.8 0.7
Peru 38 34 326 -18 356 29 7.4 75 207 519 122 38 114 61 247 159 427 1423 0.1 0.4 0.5
China 75 58 760 12 161 . 4.4 32 164 . 8.0 1.2 40 509 137 614 159.4 2487 0.2 0.3 0.3
India -11.3 45 906 -1.0 215 20 154 54 134 45 9.5 5.5 71 50 15 397 532 794 0.7 0.2 0.0
Indonesia 61 -33 414 -03 435 12 8.1 2.4 92 532 32 2.0 6.8 27 -247 178 226 899 05 0.4 0.3
Malaysia 59 29 707 38 695 12 117 1.2 6.8 252 35 25 45 44 181 980 709 1131 01 -02 -06
Philippines 76 40 591 04 266 23 132 66 99 278 32 3.3 7.2 4.6 9.0 44 434 662 09 0.6 0.5
Thailand 69 -16 580 -05 376 24 137 33 128 134 1.0 1.0 1.9 206 47 777 535 943 05 0.4 0.1

*Vulnerability indicators: (1) % GDP. (2) Deviation from four-year average. (3) % of total debt. (4) % year on year. (5) % of Total labour force. (6) Financial system credit to deposit. (7) Index by
World Bank governance indicators. ARA Metric: see https://www.imf.org/external/np/pp/eng/2011/021411b.pdf
Source: BBVA Research, Haver, BIS, IMF and World Bank
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Appendix

Methodology: indicators and maps

a Financial Stress Map: It stresses levels of stress according to the normalized time series movements. Higher positive standard units
(1.5 or higher) stand for high levels of stress (dark blue) and lower standard deviations (-1.5 or below) stand for lower level of market
stress (lighter colours)

a Sovereign Rating Index: An index that translates the letter codes of the three important rating agencies’ rating (Moody’s, Standard &
Poor’s and Fitch) to numerical positions from 20 (AAA) to default (0). The index shows the average of the three rescaled numerical
ratings

a Sovereign Spreads Maps: It shows a colour map with six different ranges of sovereign spreads (darker >500, 300 to 500, 200 to 300,
100 to 200, 50 to 100 and the lighter below 50 bp). For European countries the spread corresponds to the difference of the local 10-
year bond yield vs. Germany. For Emerging Economies countries the spread correspond to the EMBI spread.

a Vulnerability Radars: A Vulnerability Radar shows a static and comparative vulnerability for different countries. For this we assigned
several dimensions of vulnerabilities, each of them represented by three vulnerability indicators. The dimensions included are:
Macroeconomics, Fiscal, Liquidity, External, Excess Credit and Assets, Private Balance Sheets and Institutional. Once the indicators
are compiled, we reorder the countries in percentiles from O (lower ratio among the countries) to 1 (maximum vulnerabilities) relative to
their group (Developed Economies or Emerging Economies). Furthermore, Inner positions (near 0) in the radar shows lower
vulnerability, while outer positions (near 1) stand for higher vulnerability. Furthermore, we normalize each value with respect to given
risk thresholds, whose values have been computed according to our own analysis or empirical literature. If the value of a variable is
equal to the threshold, it would take a value of 0.8 in the radar

a Equity Prices Gap: Equity Prices Indexes are first transformed to real prices using the CPI index. The gap is estimated as the
deviation of the current value of the logarithm of real equity prices vs. its corresponding 4-year moving average.



Appendix

Methodology: indicators and maps

Risk Thresholds Table

* (ARA Metric = 10% X Exports + 10% X Broad Money + 30% X Short-term Debt + 20% X Other Liabilities)

Risk Thresholds

Risk Thresholds

Vulnerability Dimensions Developed Emerging Dirzlt':stljon Source
Economies Economies
Macroeconomics
GDP 1.0 3.0 Lower BBVA Research (based on historical percentiles)
Inflation 4.0 10.0 Higher BBVA Research (based on historical percentiles)
Unemployment 10.0 10.0 Higher BBVA Research (based on historical percentiles)
Fiscal Vulnerability
Gowernment fiscal balance (% GDP) -4.0 -4.0 Lower Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 11/100
Expected Interest rate GDP growth differential 5 years ahead 0.8 0.0 Higher Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 11/100
Gross Public Debt (%GDP) 60.0 40.0 Higher IMF Public Debt Sustainability Analysis (DSA) in Market-Acess Countries, 2013
External Vulnerability
Current Account Balance (% GDP) -5.0 -3.0 Lower BBVA Research (based on historical percentiles)
External Debt (% GDP) 200.0 60.0 Higher BBVA Research (based on historical percentiles)
Real Exchange Rate (Dewviation from 4 yr average) (Developed) 5.0 Higher EU Commission (2012) and BBVA Research (based on historical percentiles)
Resenes to ARA Metric (Emerging) 0.8 Lower Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 11/100
Liquidity Problems
Gross Financial Needs 25.0 15.0 Higher IMF Public Debt Sustainability Analysis (DSA) in Market-Acess Countries, 2013
Debt Held by Non Residents 55.0 45.0 Higher IMF Public Debt Sustainability Analysis (DSA) in Market-Acess Countries, 2013
Short Term Debt Pressure
Public Short-Term Debt as % of Total Public Debt (Developed) 15.0 Higher Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 11/100
Resenes to Imports (Emerging) 3.0 Lower BBVA Research (based on historical percentiles)
Resenes to Short-Term Ext. Debt (Emerging) 1.0 Lower Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 11/100
Private Balance Sheets
Household Debt (% GDP) 84.0 54.0 Higher BBVA Research (based on historical percentiles)
Non Financial Corporate Debt (% GDP) 120.0 80.0 Higher BBVA Research (based on historical percentiles)
Financial liquidity (Credit/Deposits) 130.0 110.0 Higher EU Commission (2012) and BBVA Research
Excess Credit and Assets
Private Credit to GDP (annual Change) 12.0 12.0 Higher BBVA Research
Real Housing Prices growth (% yoy) 12.0 12.0 Higher BBVA Research
Equity prices gap (%) 20.0 20.0 Higher BBVA Research (based on historical percentiles)
Institutions
Palitical Stability 1 (9th percentil) -0.6 (8th percentil) Lower World Bank Gowvernance Indicators
Control of Corruption 1 (9th percentil) -0.6 (8th percentil ) Lower World Bank Governance Indicators
Rule of Law 1 (8th percentil) -1 (8 th percentil) Lower World Bank Gowernance Indicators



Appendix

Methodology: Sovereign Rating Index Model

The dependent variable is the average of the three rating agencies (Moody’s, Standard & Poor’s and Fitch) translated to numerical
positions from 20 (AAA) to default (0).

The determinants of the sovereign ratings are estimated using a ordered-logit model with quarterly data from 51 countries and from
2000Q1 to the most recent quarter. The main determinants are the following:

GDP per capita (real USD)

Inflation

Fiscal Balance to GDP

Public Debt to GDP (local holders)

Public Debt to GDP (external holders)

Institutional Index (Rule of Law, Regulation Quality and Government Effectiveness)

Composite indicator summarizing the Number of Years since last Sovereign Default (squared root) and the Number of Historical
Defaults (over number of years since last default)

Individual country dummies

Time-specific dummies for 2020

The effects of the GDP per capita, inflation, and of Local and External Public Debts are decomposed into a global component
(median of all 51 countries) and an idiosyncratic component (the deviation against the global component), allowing each component
to have a separate effect on the rating.

Additionally, the effect of the fiscal balance is interacted with a categorical variable indicating different Public Debt levels, allowing
different sensibilities depending on how indebted a country is.
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Methodology: Private Debt Equilibrium & Gaps (Debt-to-GDP)

Debt Gaps (Debt-to-GDP): The Debt-to-GDP gaps are the difference between the observed debt ratio and an estimated equilibrium level
for every country.

The equilibrium level is estimated through non-linear regression that adjust a Gompertz-curve type of relationship between the debt ratio
and income per capita, with a saturation level at the highest levels of income. The regression is estimated using a panel data model with
annual data from 88 countries and from 1980 to the most recent year available

The determinants are the following:

GDP per capita (in PPP adjusted USD)
Short-term interest rate

Investment-to-GDP ratio

Inflation

Bank spread (loans minus deposit interest rates)
Index of quality of legal framework

Gini index

Regulatory capital to assets ratio

Index of Information Sharing

Banking Concentration

We finally combine our own estimated gaps with the gaps estimated following the BIS methodology (trend based on a HP filter), assigning
a weight of 075 to our own gaps and 0.25 to the gaps estimated through the BIS methodology.

The full description of our methodology can be found in https://qoo.gl/LTeTHD and https://goo.gl/rOBLDbI



https://www.bis.org/publ/work744.htm
https://goo.gl/LTeTHD
https://goo.gl/r0BLbI

Appendix

Methodology: Housing Prices Equilibrium & Gaps

The housing price gaps are the difference between the observed real price and an estimated equilibrium level for every country. The
equilibrium model is estimated through a panel data model in which the dependent variable is an index of real property prices, with annual
data from 57 countries and from 1990 to the most recent year available, using a random-effects linear model with an AR(1) disturbance.

The determinants are the following:

GDP per capita (real USD)
Credit-to-GDP ratio
Unemployment rate
Short-term interest rate

Urban population growth

The first four variables are decomposed into two different components, a long-term component (using a 10-years moving average) and a
cyclical component (deviation from 10-y MA), allowing each component to have a different effect. The effects of the long-term
components are the ones that determines the equilibrium level, together with the effect of the urban population growth that is not
decomposed because it is already an structural variable.

We finally combine our own estimated gaps with the gaps estimated following the BIS methodology (trend based on a HP filter), assigning
a weight of 075 to our own gaps and 0.25 to the gaps estimated through the BIS methodology.



https://www.bis.org/publ/work744.htm

Appendix

Methodology: Early Warning Systems

EWS Banking Crises:

The complete description of the methodology can be found
at https://goo.gl/rOBLbI and at https://goo.gl/VA8xXv. A
banking crisis is defined as systemic if two conditions are
met: 1) Significant signs of financial distress in the banking
system (as indicated by significant bank runs, losses in the
banking system, and/or bank liquidations), 2) Significant
banking policy intervention measures in response to
significant losses in the banking system. The probability of
a crisis is estimated using a panel-logit model with annual
data from 68 countries and from 1990 to 2017. The
estimated model is then applied to quarterly data. The
probability of a crisis is estimated as a function of the
following leading indicators (with a 2-years lag):

a Debt-to-GDP Gap (Deviation from an estimated
long-term level)

a Current account balance to GDP

a Short-term interest rate (deviation against US
interest rate)

& Libor interest rate
a Credit-to-Deposits

a Regulatory Capital to Risk Weighted Assets ratio

EWS Currency Crises:

We estimate the probability of a currency crisis (a large
fall in exchange rate and foreign reserves event) is
estimated using a panel-logit model with 78 countries
from 1980Q1 to 2020Q3, as a function of the following
variables (with an 4-quarters lag):

a Credit-to-GDP ratio Gap (based on HP filter)
a |Inflation

a BAA Spread

a Cyclical Current Account (based on HP filter)

a Short-term interest rate (deviation against US
interest rate)

a Libor interest rate (different lags)
a Real effective exchange rate
a Investment to GDP

a GDP real growth rate (HP-trend and cyclical
deviation from trend)

a Total trade to GDP


https://goo.gl/VA8xXv

Appendix

Methodology: Early Warning Systems

EWS Banking Crises Definition of Regions:

OPEC and Other Oil Exporters: Algeria, Angola, Azerbaijan,
Bahrain, Canada, Ecuador, Nigeria, Norway, Qatar, Russia
and Venezuela

Emerging Asia: Bangladesh, China, India, Indonesia,
Malaysia, Pakistan, Philippines, Thailand and Vietnam.

South America & Mexico: Argentina, Brazil, Chile,
Colombia, Mexico, Paraguay, Peru and Uruguay

Other LatAm & Caribbean: Bolivia, Costa Rica, Dominican
Rep., El Salvador, Guatemala, Honduras, Nicaragua and
Panama

Africa & MENA: Botswana, Egypt, Israel, Morocco, Namibia
and South Africa.

Emerging Europe: Armenia, Belarus, Bosnia and
Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania,
Slovak Rep, Slovenia, Turkey, Ukraine

Core Europe: Austria, Belgium, Denmark, Finland, France,
Germany, Netherlands, Sweden and United Kingdom.

Periphery Europe: Greece, Ireland, Italy, Portugal and
Spain

Advanced Economies: Australia, Japan, Korea, Singapore,
Iceland, New Zealand and Switzerland

EWS Currency Crises Definition of Regions:

OPEC and Other Oil Exporters: Algeria, Angola,
Azerbaijan, Bahrain, Nigeria, Norway, Oman, Qatar,
Russia, Trinidad and Tobago, United Arab Emirates
and Venezuela

Emerging Asia: Bangladesh, China, Hong Kong, India,
Indonesia, Malaysia, Pakistan, Philippines, Thailand
and Vietnam.

South America & Mexico: Argentina, Brazil, Chile,
Colombia, Mexico, Paraguay, Peru and Uruguay

Other LatAm & Caribbean: Bolivia, Costa Rica,
Dominican Rep., El Salvador, Guatemala, Honduras,
Jamaica and Nicaragua

Emerging Europe: Armenia, Belarus, Bosnia and
Herzegovina, Bulgaria, Croatia, Cyprus, Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Poland,
Romania, Slovak Rep, Slovenia, Turkey, Ukraine

Africa & MENA: Botswana, Egypt, Israel, Morocco,
Namibia, South Africa and Tunisia

Advanced Economies: Australia, Japan, Korea,
Singapore, Canada, Iceland, New Zealand and
Switzerland
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Disclaimer

This document has been prepared by BBVA Research Department. It is provided for information purposes only and expresses data, opinions or estimations regarding the date of issue of
the report, prepared by BBVA or obtained from or based on sources we consider to be reliable, and have not been independently verified by BBVA. Therefore, BBVA offers no warranty,
either express or implicit, regarding its accuracy, integrity or correctness.

Any estimations this document may contain have been undertaken according to generally accepted methodologies and should be considered as forecasts or projections. Results obtained
in the past, either positive or negative, are no guarantee of future performance.

This document and its contents are subject to changes without prior notice depending on variables such as the economic context or market fluctuations. BBVA is not responsible for
updating these contents or for giving notice of such changes.

BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents.

This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest in financial assets or instruments. Neither shall this document
nor its contents form the basis of any contract, commitment or decision of any kind.

With regard to investment in financial assets related to economic variables this document may cover, readers should be aware that under no circumstances should they base their
investment decisions on the information contained in this document. Those persons or entities offering investment products to these potential investors are legally required to provide the
information needed for them to take an appropriate investment decision.

The content of this document is protected by intellectual property laws. Reproduction, transformation, distribution, public communication, making available, extraction, reuse, forwarding or
use of any nature by any means or process is prohibited, except in cases where it is legally permitted or expressly authorised by BBVA.



