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SOVEREIGN RATINGS AND SPREADS:

Agency’s ratings have remained stable or changes have been positive in Advanced Economies (AE), despite the
negative impact of the war in Ukraine and the monetary policy tightening. On the contrary, rating changes have
been mostly negative for Emerging Economies (EE), although mainly due to idiosyncratic factors.

On the contrary, sovereign spreads have widened strongly across the board after the start of the war and after
the Central Banks response to the surge inflation in both AE and EE. Spreads in EE have surged in most cases
above the levels reached after previous stress episodes such as the COVID outbreak, the taper tantrum in 2013/14 and
the Chinese deceleration in 2016.

FINANCIAL, FISCAL AND PRIVATE VULNERABILITIES:

Macroeconomic vulnerabilities have worsened across the board after the upsurge in inflation and the consecutive
shocks to economic activity (Ukraine war, energy crisis, China’s deceleration, etc.)

Government balances have improved substantially with respect to last year (in part thanks to higher inflation), but
public leverage continues to be deteriorated and still constitutes one of the main risks across both AE and EE.

On the private sector side, debt gaps levels (outstanding debt vs. estimated equilibrium) have decreased overall in
2022 thanks again to higher inflation and higher nominal GDP levels, but still remain elevated in several AE and China.

Housing prices grew strongly during the first two quarters of 2022, especially in AE, but they have started to cool
down after the fast rise in interest rates across the board. The highest disequilibrium levels continue to be seen in
northern Europe and the anglosphere (e.g. Canada, Australia, New Zealand)

The decline in private debt ratios has eased debt disequilibria and the vulnerability of several banking systems.
The most vulnerable systems continue to be located in AE (including core Europe and US) and China in EE.

Currency tensions have surged mainly due to the tightening of the FED. In contrast to previous episodes, tensions
have been somewhat stronger this year in AE rather than in EE and we expect this to continue in the coming months.
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SPECIAL TOPIC: DEVELOPING AN EARLY WARNING SYSTEM (EWS) OF FISCAL STRESS

We have developed an Early Warning System (EWS) of fiscal stress events and estimated the main determinants
of such type of crisis among a large number of possible indicators

According to the estimated results the most important determinant of fiscal stress is, as expected, the level of
Public Debt as a percentage of GDP. However, the most important determinant of annual changes in the probability of
fiscal stress is the growth rate of per capita GDP. Institutional quality is also an important determinant of fiscal stress, but
differs between AE and EE: the Rule of Law is more important in EE whereas government effectiveness is more important
in AE.

The estimations indicate that fiscal vulnerability has strongly improved after the COVID shock to public finances.
However, public debt levels remain elevated, which keep several countries in Latam and Africa & MENA with a warning.
Within AE, our EWS identifies Belgium, Cyprus, Italy, Greece and UK as the most vulnerable to a fiscal stress episode

SPECIAL TOPIC: EFFECT OF COVID ON HOUSING PRICES

Our model for real housing prices suggest that prices in AE in 2021 could have been (on average) around 10%
higher than what their fundamental determinants would indicate (and up to 8% in 2020), and around 5% in EE in
2021 (and 7% in 2020).

Moreover, we find a significant relationship between the price levels observed in 2020 and 2021 and some proxies
for remote working and covid restrictions in a sample of 59 countries, suggesting that the effects of COVID were
substantial in the surge of prices observed in the last couple of years, between 5% and 16% in AE, and between
4% to 12% in EE in 2021.

Despite the limitations implicit in any empirical estimation, these results imply an important risk of a negative
adjustment in both nominal and real prices if those effects observed during the COVID period were only
temporary (and not due to an structural change in demand), which could exacerbate the downside risk coming from the
global tightening of interest rates



BBVA

Research

01

02
03

04

05
06

Index

Sovereign Markets and Ratings Update
- Evolution of sovereign ratings
- Evolution of sovereign spreads by country

Financial Markets, Financial Tensions and Global Risk Aversion
- Global Risk Aversion Evolution According to Different Measures
- Financial Tensions

Macroeconomic Vulnerability and In-house Regional Country Risk Assessment
- Vulnerability Radars by regions
- BBVA-Research sovereign ratings by regions

Assessment of Financial, Fiscal and External Disequilibria
- Private Debt Gaps by Country

- Housing Prices Gaps by Country

- Early Warning System of Banking Crises by regions

- Early Warning System of Fiscal Stress by regions

- Early Warning System of Currency Crises by regions

Special Topic: Developing an Early Warning System of Fiscal Stress

Special Topic: Effect of COVID on housing prices

Vulnerability Indicators Tables by Country
Methodological Appendix e e



BBVA

Sovereign Markets
and Ratings Update

Evolution of sovereign ratings
Evolution of sovereign spreads by country



Sovereign markets and rating agencies update 4 summary

MEDIAN SOVEREIGN RATING INDEX 2015-2022
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Agency’s ratings have remained stable or
changes have been positive for AE, while
the rating cycle has been mostly negative
for EE, although mainly due to
idiosyncratic factors

During 2022 and among AE, Ireland and
most of the peripheral UE countries were
upgraded by Standard & Poor’s and Fitch

LATAM's ratings were downgraded, with the
exception of Uruguay, Brazil and Colombia,
where the latter two remain below investment
grade

Tarkiye, Peru and especially Russia are
among the countries with the biggest
downgrade. Russia went from being above
investment grade to CC rating

In emerging Europe and EM Asia, there were
no changes except for Croatia which was
upgraded two notches

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.

G5 is the G7 Group without Canada and Italy
Source: BBVA Research by using S&P, Moody’s and Fitch data
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Sovereign markets and rating agencies update asummary 4 ndex

SOVEREIGN RATING INDEX 2015-2022: DEVELOPED MARKETS
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Sovereign markets and rating agencies update asummary 4 ndex

SOVEREIGN RATING INDEX 2015-2022: EMERGING ECONOMIES
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Bulgaria
Czech Rep
Croatia
Hungary
Poland
Turkey
Russia
Romania
Argentina
Brazil
Chile
Colombia
Mexico
Peru
Uruguay
China
Korea
India
Indonesia
Malaysia
Philippines
Thailand

ODowngrade O Upgrade SP: Standard & Poor's M: Moody’s F: Fitch

Source: BBVA Research
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Sovereign spreads

The war in Ukraine and the tightening of central banks as a result of inflationary pressures shifted the
narrow spreads of the COVID period to a scenario of widespread widening, especially in emerging Europe.
Spreads in Latam have also suffered significantly, while spreads in Asia EE remain relatively contained

SOVEREIGN SPREADS
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Global Risk Aversion Evolution according to Different Measures
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Global risk aversion indicators ® '
Global Risk Aversion indicators picked up since the start of the war in Ukraine and the tightening of central
banks (CBs), although less than in previous episodes. Likewise, corporate and sovereign spreads widened,
especially the sovereign spreads as country risks rebounded

GLOBAL RISK AVERSION INDICATORS: VIX & GLOBAL RISK AVERSION INDICATORS: BAA SPREAD &
FINANCIAL TENSION INDEX (FTI) GLOBAL COMPONENT IN SOVEREIGN CDS
(Monthly Average) (Monthly Average)
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* The global component of sovereign CDS corresponds to the first component from a PCA Analysis on
51 CDS from both EEs and DMS

Source: Bloomberg and BBVA Research
Source: FED, Datastream and BBVA Research
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Financial stress map

Financial Tensions picked up in 2022 across regions, in particular in Q1-2022 due to the war in Ukraine and
in the second half of 2022 due to the hawkish approach of central banks. LatAm and EM Asia saw less
tensions (and have been decreasing recently), but they are facing relevant domestic political risks

BBVA RESEARCH FINANCIAL STRESS MAP Changes
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Macroeconomic vulnerability and
In-house regional country risk
assessment

Vulnerability Radars by regions
BBVA-Research sovereign ratings by regions
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DEVELOPED MARKETS: VULNERABILITY RADAR 2022

(Relative position for the developed countries. Risk equal to threshold=0.8, Min risk=0. Previous year data is shown as a
dotted line)

G7: Fiscal balances have improved, but Core Europe: Macro vulnerabilities have Periphery EU: Fiscal balances are
h!gh public debt Ievel_s keep the region worsen due to high inflation. Financial improving from previous very high levels,
highly vulnerable to fiscal shocks. vulnerabilities are further increasing due but debt levels remain the highest risk.

Macroeconomic vulnerability has
increased due to high inflation. Housing
prices and private debt gaps continue to
be a high risk

to the fast growth of housing prices Inflation has surged in line with the rest of
advanced economies

n Cr.

°
S

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 2021)
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EMERGING ECONOMIES: VULNERABILITY RADAR 2022
(Relative position for the emerging countries. Risk equal to threshold=0.8, Min risk=0. Previous year data is shown as a dotted
line)

EM Europe: Macroeconomic vulnerability LatAm: Macro vulnerabilities have EM Asia: Fiscal vulnerabilities continue to
is higher due to lower growth and very worsened markedly due to low GDP be at high risk levels. Housing prices gaps
high inflation. Current Account balances growth and high inflation. Fiscal balances and household leverage vulnerabilities
has deteriorated mainly due to higher have improved. Real housing prices and have relaxed significantly, but public debt
energy prices. Financial vulnerability is equity markets have cooled down, remain high and without changes

very low relative to other regions decreasing financial vulnerability

Macro: (1) GDP (% YoY) (2) Prices (% YoY) (3) Unemployment (% LF).

Fiscal: (4) Government balance (% GDP) (5) Interest rate — GDP %YoY (6) Public debt (% GDP). |:| High risk |:| Moderate Risk |:| Safe
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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BBVA-Research sovereign ratings by region
Our estimated ratings are currently in line with agencies in G7, Core Europe and EM Asia. We are in line but

expect an improvement in the coming years in EU Periphery, thanks to the expected recovery in GDP pc
levels and a decline in public debt ratios. We have a more negative position on EM Europe and Latam

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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Rating Agencies semnnnnns BBVA Research — — — Investment Grade
G7 CORE EUROPE EU PERIPHERY EM EUROPE LATAM EM ASIA

Latam includes: Argentina, Brazil, Chile, Colombia, Mexico, Paraguay, Peru, Uruguay and Venezuela. G7 Excludes Canada and ltaly.
Source: Standard & Poor’s, Moody’s, Fitch & BBVA Research
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and external disequilibria

Private debt gaps by country

Housing prices gaps by country

Early warning system of banking crises by regions
Early warning system of fiscal stress by regions
Early warning system of currency crises by regions



Country Risk Report 2022 n

] @ summary € Index
Private debt gaps by country

Debt gaps (debt vs. equilibrium) levels have decreased overall in 2022 thanks to the increase in nominal
GDP levels due to the high inflation rates seen this year, but remain elevated in some AEs and China

PRIVATE DEBT GAPS COLOR MAP (2006-2022 Q3)
Gap between private debt-to-GDP ratio and its long-term structural trend
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Housmg prices gaps by country
Housing prices kept growing rapidly during the first two quarters of 2022, especially in AEs, but they have
started to cool down after the fast rise in interest rates across the board. The highest disequilibrium levels
continue to be seen in northern Europe, Canada and Australia

REAL HOUSING PRICES GAPS COLOR MAP (2006-2022 Q3)
Gap between housing prices and its long-term structural trend
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Early Warning System of banking crises
The decline in private debt ratios has decreased the vulnerability to a banking crisis in several countries, but
the increase in interest rates and the weak economic activity has kept the warning signal in several Advanced
Economies (including US), while China’s activity has weighed on by its strict Covid-restrictions

PROBABILITY OF A SYSTEMIC BANKING CRISIS (2001Q1-2024Q3)
(based on 8-quarters lagged data*)

SR B RSB S L AR (S R B R P R L RS RS RSB RS R R B R R 1S @
PSP TTFTFTFTFTEE TS S S S S S S S B B S S S

Advanced Economies

Africa & MENA

Central America & Caribb.

- . W

Core Europe

Emerging Asia (exc. China) .
Emerging Europe
OPEC & Oil Producers

Periphery Europe (exc. Greece)

South America & Mexico

A banking crisis in a given country follows the definition by Laeven and Valencia (2012), which is shown in the Appendix Very High Risk
The complete description of the methodology can be found at https://goo.gl/rOBLbI and at https://goo.gl/VA8xXv High Risk
The probabilities shown are the simple average of the estimated individual countries probabilities for each region. The definition Medium Risk
of each region is shown in the Appendix Warning

Mo Risk

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

Fiscal vulnerability has strongly improved after the COVID shock to public finances. However, public debt
levels remain elevated, which keep some countries in Latam and Africa & MENA with a warning

PROBABILITY OF A FISCAL STRESS EPISODE (2000 - 2026)
(Based on 1-year lagged data)

F I G A O I T A L i Ll I G
Advanced Economies
Africa & MENA -
Central America & Caribb. . .
China

Core Europe

Emerging Asia (exc. China)

Emerging Europe .
OPEC & Oil Producers -
South America & Mexico .

United States

Source: BBVA Research
 This is the first time that we include a Fiscal EWS in our Country-Risk Report. The

IVeryHighRisk methodology used to estimate it can be found in Section 5 of this report.

High Risk
MedumRisk +  The Fiscal Stress Early Warning System EWS estimates the probability of a fiscal crisis or
:"’D‘*gi's”g stress, which is defined as one of four different events: Public default or restructuring, a large

IMF-Supported program, a very high inflation rate (implicit default) or a extreme spike in the
sovereign spread.

* The probabilities shown in the table are the simple average of the individual countries
probabilities for each region.



Country Risk Report 2022 E

. .. @ summary € Index
Early warning system of currency crisis

Exchange rate tensions have surged this year due to monetary tightening of the FED and other CBs and the
surge of geopolitical risks. In contrast to previous episodes, tensions have been somewhat stronger this
year in AE rather than in EE and we expect this to continue in the coming quarters

PROBABILITY OF CURRENCY TENSIONS (2001Q1-2024Q4)
The probability of a crisis is based on 4-quarters lagged data, e.g. Probability in Q4-2016 is based on Q4-2015 data

. b o

P i P e

Advanoed Economies
Advanoed UE {eac. Ewo) .
Africa & MEMA, I I

Central Amenca & Canbb. I

China

Emergng fAsia [exc. China)

Emerging Eurcpe I
OFEC & 0d Producers
South America & Mexico

Low Risk

Warning

B Hion Risk
- Very High Risk

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.

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
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What is a fiscal stress and how to define it? ’

We rely on the definition of fiscal crises used by Baldacci et al. (2011)* and their database for 79
countries from years 1980 to 2010. Then we update the fiscal stress events for those 79 countries
using Gerlings et al (2017)** database, expanding the time span until 2015.

A fiscal stress event is defined as when any of the four the following events occurred:

Criteria Advanced Economies Emerging Economies
Public debt default | Failure to service debt as payments S&P definition S&P definition
or restructuring come due as well as distressed
debt exchanges
Large financing Large IMF-supported program Access to 100 percent of quota| Access to 100 percent of quota
or more or more
Implicit/Internal High inflation rate Inflation greater than 35% per Access to 100% of quota or
public debt default annum more
Inflation greater than 500% per
annum
Extreme financing Sovereign yield pressure Sovereign spreads greater than| Sovereign spreads greater than
constraint of the 1000 bps or 2 s.d from country | 1000 bps or 2 s.d. from country
sovereign average average

*Baldacci, E., Petrova, |., Belhocine, N., Dobrescu, G. and Mazraani, S., 2011. Assessing Fiscal Stress. IMF Working Paper, No. 100.
*Medas, P., Poghosyan, T., Xu, Y., Farah-Yacoub, J. and Gerling, K., 2018. Fiscal crises. Journal of International Money and Finance, 88, pp.191-207.
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Examples of Fiscal Stress Episodes 4 Summary 4 Index

ADVANCED ECONOMIES

EMERGING ECONOMIES

Argentina Brazil Chile France Germany Greece
1 j_\_Aj\_ j_\— 1 ‘ l ]
0 0
China Colombia Indonesia Iceland Ireland Italy
1 M_M ‘ H 1
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Mexico Peru Russia Japan Netherlands Portugal
1 ‘,—‘ f_\ A; 1
0 0
Turkey Ukraine Uruguay Spain UK USA
1 AAA /_\/-\_W 1
0 0
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Episodes of fiscal stress in EE have usually been more related to idiosyncratic factors, and therefore, they
tend not to coincide over time. Meanwhile in AE they have been more concentrated around periods of
global stress such as the global financial crisis or the european sovereign debt crisis



Methodology: Multivariate regression of the determinants of fiscal
stress and Early Warning System (EWS)

We want to events and to establish the main
determinants of such events based on a with the following structure:

Fiscal Stress Event;; = ay, + Global Finance, + Fiscal; + Activity; + Prices;; + External; + Institutional;, +
Demographic;, + Int.Rates;, + &;,

e Where “Global Finance” represents indicators related to global financial conditions such as US interest rates, or the median
interest rates in developed markets or Europe, etc.

e “Fiscal’ represents indicators related to fiscal conditions in each country and period t, such as Public-to-GDP ratio,
Government Balance, Primary Balance, etc.
“Activity” represents indicators related to economic activity such as GDP growth rates, unemployment rate, etc.
“Prices” represents indicators related to inflation of prices such as CPI inflation, GDP deflator, etc.

e ‘“External” represents indicators related to External imbalances such as External Debt-to-GDP, Current-Account-to-GDP,
Short-term external debt-to-Reserves, etc.

e ‘“Institutional” represents indicators related to institutional quality such as Rule-of-Law, Government-Effectiveness, GDP per
capita, etc.

e “Demographic” represents indicators related to demographic situation such as population growth, Old-dependency ratio,
working age population, etc.

e ‘“Int.Rates” represents indicators related to local interest rates, such as nominal or real short-term interest rates.

The estimation method used is a



Methodology: variables and specification selection & summary

We have followed an in three consecutive stages in order to

that can be obtained from an original set of about 60 different variables.

In the
While testing for the performance of variables within each
group, the algorithm uses one or more
variables in order to minimize the omitted variable bias.

In the we select the
that were selected in the previous stage.

Finally, in the we select the final specification by a process in which we
evaluate the economic consistency of the best specifications found in the previous stage and we
compare their performance against the ones obtained by introducing small changes that have not
been tested before.

The final specification is not necessarily the one with the highest statistical performance, but
, In terms of coefficient signs,
statistical significance and contribution of each indicator.

We estimate a different specification for

Model comprising 72 countries.
Model with 35 countries.
Model with 29 countries.
Model with 16 countries.



Regression results after the selection process & summary

Global Variables Global Emerging Developed Europe
10-year Sovereign Rate US 0.180** 0.140***
(3.94) (2.58)
10-year Sovereigh Rate Developed 0.221*
(1.66)
10-year Sovereing Rate Median EU 0.714***
(3.22)
Idiosyncratic Variables Global Emerging Developed Europe
Rule of Law -0.979*** -0.699***
(-4.95) (-2.50)
Government Effectiveness -0.447 -0.564 -2.068*** -4.322"*
(-1.07) (-1.03) (-3.21) (-4.15)
Inflation 0.026*** 0.021***
(3.21) (3.08)
Real short-term interest rate 0.021** 0.013 0.055
(2.13) (1.50) (0.65)
Public Debt to GDP (logs) 1.356** 0.974** 1.233** 2522
(6.14) (3.36) (3.07) (4.77)
GG primary netlendingborrowing, % of GDP -0.058 -0.090
(-0.96) (-1.01)
Current Account to GDP -0.075*** -0.060** -0.196*** -0.219***
(-4.10) (-2.54) (-4.07) (-3.33)
External Debt (% of GDP) (logs)* 1.563*** 1.675%+ 3.083***
(7.58) (3.19) (4.74)
Debt Senice, Short-Term External Debt (% of GDP) 0.111**
(3.47)
Shart-Term External Debt (% of Reserves) 0.002***
(3.37)
Unemployment Rate 0.012 0.030
(0.54) (1.09)
GDP pc YoY % change -0.1071*** -0.080*** -0.214*** -0.241***
(-5.05) (-2.58) (-3.99) (-3.25)
Number of observations 1,840 902 706 375
Number of countries 72 35 29 16
t/statistic in parenthesis. *** ** denotes statistical significance at 1%,5% and 10% respectively

Source: BBVA Research

All indicators included in the final
specifications have the theoretical
expected sign and most of them are
statistically significant. According to the
estimated results

However

, as it can be seen in the
decomposition of probabilities and changes
in probabilities in the next slide.

, but differs
between Advanced and Emerging
countries. The Rule of Law is more
important in Emerging economies and
government effectiveness in Advanced
ones
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Decomposition of determinants of fiscal stress for some countries
(Non-linear approximation, Levels (Left), Changes (Right))
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Probability vs actual episodes € Summary 4 Index

EMERGING ECONOMIES ADVANCED ECONOMIES
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Source: BBVA Research
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Special Topic: Effect of COVID on
housing prices
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The COVID outbreak coincided with an extraordinary increase in
housing prices in several economies, especially in advanced ones

Different explanations have been proposed to explain this fact:

1. There has been a shift in demand from small properties in city centers to larger properties in
less densely populated areas due to the higher possibility of remote working

2. There has been a surge in savings that has driven an increase in the households’ financial capacity

3. There was a housing bubble driven by low interest rates and high inflation: Most of the
countries where prices have gone up faster are those where interest rates have been at very low
levels for longer

In this section we make use of the same econometric model for real housing prices that helps us
determining the equilibrium price level to estimate how large were the effects of COVID, stay-at-
home restrictions, and remote working on real housing prices at different countries and regions

If there was any effect of COVID on housing prices and such effect was only temporary, there is a
clear risk that it could be reverted on the future, pushing prices down to their previous levels



Econometric analysis € summary

The dependent variable is the real price of residential properties in each country between 1990
and 2021. The data corresponds to the series in the BIS database that have the most generic
characteristics, i.e., the price index must cover the whole country, all types of properties and all vintages
(new and existing)

Some of the explanatory variables are decomposed into two components: a trend (moving
average) and a cyclical component (deviation from the trend). The contribution of the trend components
Is the one that adds to the estimated equilibrium price level:

e GDP real or GDP real per household

Bank Credit-to-GDP

Short-term real interest rates (as a deviation from US Libor interest rates)
US Libor interest rates

Unemployment rate

Other variables are not decomposed into cycle and trend components:
e Households growth rate (%)
e Population between 25 and 44 years old growth rate
e Change in urban population
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Estimation Results of Econometric Analysis asummary € e

Random GLS (Heter. Random GLS (Heter.

Eifects & AR) Bfects &4R)  Some of the main results can be summarized as follows:
GPD real (cycle) 1.552¢** 0.887*** L . . . . .
373) (1158) ® The specification is highly robust to the variations
GFp real (rend) A of methodology and specification shown here, to
GPD real, per HH, (cycle) 1450 0.868" different definitions of national income or income
(3.41) (11.38) . . .
GPD real, per HH, (tend) 0553+ 0657 per capita or per households; (and other variations
(369 (1276) such as the use of GDP in PPP terms) in terms of the
Credit-to-GDP (cycle) 0.135* 0.130"** 0.183** 0.154*** . . L L
@21) ©79) @74) 39) estimated sign and statistical significance, although the
Creditto-GDP (trend) 025877 Q.38 0257 0209 coefficients’ size does vary across specifications
(2.83) (9.00) (2.59) (8.51)
ST Real Interest Rate (Dev. From US Libor) (cycle) -1.114*** -0.130 -1.248%** -0.175* Y GDP or GDP per household are the most Important
(-2.75) (-1.30) (-3.01) (-1.74) ) . . .
ST Real Interest Rate (Dev. From US Libor) (trend) 2,017 0,592 2,211 -0.829%* drivers of housmg prices, both their short and Iong-
40 550 4o eon term components
Libor (US) (cycle) 0.130 0.403%** 0.130 0.372***
_ 059 (282) ©32) @99 e All the long-term components of the explanatory
Libor (US) (trend) -5.444*** -2.019*** -6.431*** -2.672%** . . . .
(3.47) (4.80) (390 6.59) variables have a significant effect with the
Unemployment (cycle) 0.024 -0.030%*** 0.008 -0.032%** H H H H H
05n ot © 15 oo expected theoretical sign, which is reassuring for the
Unemployment (rend) 0225™ 0273 0215 0264 estimation of the equilibrium level. However, some of
(-3.88) (-18.75) (-3.61) (-17 66) . e
Househald growth 0.031 0.000 the short-term components are non-significant or have
©.79) (1.08) the opposite effect (US interest rate “cycle”)
Population between 25/44 yrs old (Growth vs. Total Pop.) 0.066*** 0.019*** 0.070*** 0.019***
408) (359 4.05) 351 ® The dummy variables for the years 2020 and 2021
Urban Peopulation change 0.116 0.120%** 0133 0.116*** oL . . .
i 465 (13) a1) are clearly positive and highly significant,
Dummy for year 2020 - Advanced 0.130%** 0.083*** 0.125*** 0.076*** suggesting that prices were on average Somewhere
(4.67) (7.85) (4.37) (7.32) i .
Dummy for year 2020 - Emerging 0.119" 0.072" 0.120% 0.067*** between 5% and 14% (depending on the region)
250 @ 230 39 higher than what their fundamentals would indicate in
Dummy for year 2021 - Advanced 0.139*** 0.114*** 0.131%** 0.100***
(3.85) 715) (3.53) (6.89) 2020 and 2021
Dummy for year 2021 - Emerging 0.064 0.055*** 0.063 0.046**
(1.51) (2.73) (1.40) (2.28)

t/statistic in parenthesis. *** ** denotes statistical significance at 1%,5% and 10% respectively
Source: BBVA Research



What was the average effect of COVID and remote working in
housing prices?

We extend the previous models to estimate the effect of variables related to COVID restrictions and/or
remote working on housing real prices, as a way to replace the dummy variables included for the
years 2020 and 2021 that can only provide an estimation of all the “unexplained” factors occurring
during those years. Therefore:

e We first introduce as an explanatory variable an index with the maximum level of “stay-at-home”
restrictions of each country in the sample in the years 2020 and 2021 (and zero before that).
The variable enters both with a contemporaneous term and with a lag (Source:
https://ourworldindata.org/covid-stay-home-restrictions)

e We also test the effect of an indicator of the feasibility of remote working in a given country. We
rely on the ILO / ISCO classification of workers and occupations, according to the distribution of
occupation types that such country has. It is clear that occupations related to hospitality or
manufacturing cannot be performed remotely. On the other hand, most professionals and
technicians can work remotely more easily. So we use the share of workers in the first three
categories of the ISCO-08 as a proxy of the likelihood of working remotely in a given country

Broad skill level ISCO-08 ISCO-88

1. Managers 1. Legislators, senior officials and managers
Skill levels 3 and 4 |2. Professionals 2. Professionals

3. Technicians and associate professionals 3. Technicians and associate professionals

4. Clerical support workers 4. Clerks

5. Senice and sales workers 5. Senice workers and shop and market sales workers
Skill level 2 6. Skilled agricultural, forestry and fishery workers 6. Skilled agricultural and fishery workers

7. Craft and related trades workers 7. Craft and related trades workers

8. Plant and machine operators, and assemblers 8. Plant and machine operators and assemblers
skill level 1 9. Elementary occupations 9. Elementary occupations
Armed forces 0. Armed forces occupations 0. Amed forces
Not elsewhere X Not elsewhere classified X Not elsewhere classified
classified



https://ourworldindata.org/covid-stay-home-restrictions

Comparison between the effect of year specific dummies vs. effect
of “stay-at-home” restrictions

Dummies + Stay-at
-at- T Advanced Emergin
Dummies Stay-at home 16.0 16.0 ang
home L
- Restrictions
Restrictions 140 14.0
Dummy for year 2020 - Advanced 0.072%** 0.061**
(6.66) (2.22) 12.0 12.0
Dummy for year 2020 - Emerging 0.065%** 0.088** 00 00
(4.21) (2.05) '
Dummy for year 2021 - Advanced 0.102%** 0.081* 8.0 8.0
(6.71) (1.87)
Dummy for year 2021 - Emerging 0.054%** 0.190** 60 60
(2.87) (2.19) 40 40
Stay-at-home Restriction (t) - Advanced 0.006 0.035%**
(0 45) (6.27) 20 20 I
Stay-at-home Restriction (t) - Emergin -0.009 0.023***
¥ (t) ging 00 R | i 00 R . . i
(-0.52) (3.75) ff’\ '19(1' I_ISgL '15’\ "159' qsgb
Stay-at-home Restriction (t-1) - Advanced 0.005 0.016 B Stay-ot-home Rest = 1 B Sioy-othome Rest = 1
(0.32) (2.67) Stay-at-home Rest. = 2 Stay-at-home Rest. =2
Stay-at-home Restriction (t-1) - Emerging -0.047* -0.004 Stay-at-home Rest. = 3 Stay-at-home Rest. = 3
(_.1 79) (-0‘69) Year Dummies Year Dummies

t/statistic in parenthesis. *** ** denotes statistical significance at 1%,5% and 10% respectively
Source: BBVA Research

Stay-at-home restrictions are statistically significant when they are not included together with year-specific
dummies. When included by themselves, they have, on average, a very similar effect than dummies alone

The results indicate that the effect of restrictions were as high as 15.5% in 2021 in AE with the maximum
level of restrictions (3). In the case of EE that had the maximum restrictions, the effect was higher in 2020
(6.5%) than in 2021 (4.5%)
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Estimated effect of our proxy for remote working & index

Restrictions

Dummies " % of High
(Whole * %of High skilled Advanced Emerging
Sample) Skilled Workers 160 10
Workers
Stay-at-home Restriction (t) - Advanced 0.035%** 0.013 14.0 14.0
6.27) (1.51)
12.0 120
Stay-at-home Restriction (t) - Emerging 0.023*** 0.019** :
(3.75) (2.38) 10.0 100
Stay-at-home Restriction (t-1) - Advanced 0.016*** -0.015
@67) ¢118) 50 80
Stay-at-home Restriction (t-1) - Emerging -0.004 -0.021** 6.0
(-0.69) (-2.19) 6.0
% of High Skilled Workers - Pre-Covid - Advanced -0.0003 -0.0005 4.0
(-0.66) (-123) 90 40
% of High Skilled Workers- Pre-Covid - Emerging 0.0000 -0.0002 ' 20
(-0.03) (-0.35) 0.0
% of High Skilled Workers- 2020 - Advanced 0.0017*** 0.0018*** - 00 | ee—m
(8.31) (11.51) "]9@ @.@ ’759’\ @,\q @,]9 q,Qq:\
% of High Skilled Workers- 2020 - Emerging 0.0016*** 0.0026***
(2.85) (733) I High-Skill Workers 10% p. I  High-Skill Workers 10% p.
% of High Skilled Workers- 2021 - Advanced 0.0035**  0.0034** IR High-Skill Workers Median BN High-Skil Workers Median
(8.19) (12.26) High-Skill Workers 80% p. High-Skill Workers 90% p.
! ) W Year Dummies I Year Dummies
% of High Skilled Workers- 2021 - Emerging 0.0037*** 0.0035***
(4.73) (7.07)

t/statistic in parenthesis. *** ** denotes statistical significance at 1%,5% and 10% respectively
Source: BBVA Research

We find that the percentage of high skilled workers in a country was statistically and positively correlated to the
level of real prices in 2020 and 2021, but not before that.

The results indicate that the effect of restrictions were as high as 16% in 2021 in AE with a large share
of High-skilled workers (8% in 2020). In an EE with also a large share of high-skilled workers, the effect was
around 13% in 2021 and 9% in 2020.
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Vulnerability Indicators table by
country
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Vulnerability Indicators Table 4 Summary 4 Index

VULNERABILITY INDICATORS* 2022: DEVELOPED MARKETS

Fiscal External Liquidity Macroeconomic Credit Private

sustainability sustainability management performance and housing debt IsHiens]
Interest Short- . Real .

i, S e oot e s a0 ynan SO Cosneninenely il PSS maiats wsgen soporae (IS polica convot Y08

O e w9 e @ B e @ WO Ty e o o o @
United States 40 -1.8 1221 -39 953 129 317 167 274 19 8.0 37 307 152 -116 759 789 504 00 -1.0 -14
Canada 22 -1.9 1022 05 1257 02 149 114 231 33 6.9 55 287 386 -34 1029 1243 1218 -09 -16 -16
Japan 79 1.0 2639 1.4 1000 -21.4 5238 165 120 1.7 2.4 25 136 22 33 689 1195 463 -10 -16 -16
Australia 34 22 567 21 973 43 72 42 324 38 7.7 37 208 224 -81 1152 641 1200 -09 -1.7 -17
Korea -1.8 32 541 32 357 -7.0 44 73 163 26 6.2 29 -138 -188 -180 1065 1153 1014 -0.7 -08 -1.1
Norway 203 25 403 194 1333 -1.4 87 81 534 36 4.7 32 337 329 69 787 1173 2820 -1.1 21  -1.9
Sweden 01 -48 335 38 1645 -41 45 103 160 26 8.2 72 528 300 -103 901 1678 1615 -1.0 -21 -17
Denmark 1.2 20 318 82 1422  -1.2 42 161 233 26 7.2 2.7 48 125 46 936 1080 2594 -09 -24  -19
Finland 21 25 667 08 2012 21 104 107 514 21 6.6 73 246 79 -110 650 1196 1261 -1.0 -23 -21
UK 43 -30 870 -48 2974 14 102 77 345 36 113 40 130 170 90 838 689 532 -05 -1.7 -14
Austria 27 32 785 -26 1564 04 116 84 632 47 7.0 50 -20 179 -17.7 502 997 944 -09 -13 -18
France 51 -23 111.8 -1.3 2508 -50 163 80 496 25 6.3 73 104 92 47 667 1649 1002 -04 -1.3 -13
Germany 33 31 711 42 1643 -02 114 89 427 15 102 56 9.5 62 -169 562 730 912 -08 -1.8 -16
Netherlands 08 -39 483 7.5 396.7 3.8 6.8 155 368 45 128 40 243 195 -88 959 1426 926 -09 20 -17
Belgium 47 2.8 1039  -22 2477 05 156 165 559 24 7.9 59 -11 09 -94 608 1540 616 -06 -15 -13
Italy 54  -1.1 1472 -02 1347 -20 212 149 288 3.2 8.7 84 217 -172 -142 433 704 875 -06 -05 -03
Spain -39 31 1136 1.0 1858 -05 158 145 437 46 86 128 20 -22 214 557 1001 790 -06 -0.7 -0.9
Ireland 04 -60 470 122 5579 -28 27 114 530 90 100 49 -1080 52 -153 290 1489 315 -09 -16 -15
Portugal -19 -39 1147 -11 1809 -16 9.7 106 464 6.4 8.1 60 -138 220 81 636 9.3 864 -1.0 -08 -11
Greece 44  -03 1776 -6.7 285.0 03 145 57 815 52 82 121 196 60 -7.4 513 598 585 -02 -02 -0.3

*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 Table 4 Summary 4 Index

VULNERABILITY INDICATORS* 2022: EMERGING ECONOMIES

Fiscal External Liquidity Macroeconomic Credit Private

sustainability sustainability management performance and housing debt IS0
Fiscal rato Gop Gross  CUMeM  external Reserves (OT0% ot . Dbebt held  Gpp  consumer Unemploy P”(‘j’.'“:‘te hories?lng W debt coroe o Financial W8 W8 wa rule
saance grown PGS (UL T Tonra I Cem S MU, orown pres” memtaie T prces’ MG 000 gy PR ool oran
20090y @ @ @ Gent(3) @®) @) @ (@) @) @)

Bulgaria 33 50 228 -09 537 19 35 23 113 439 39 127 50 -362 -180 237 66.6 660 -05 0.2 0.0
Czech Rep -40 44 415 -43 704 119 9.1 1.4 127 221 19 200 36 -40 214 345 546 787 -1.0 -06 -11
Croatia 28 54 726 22 731 15 8.1 1.8 99 329 59 9.2 61 -21.8 -13 319 599 719 07 -01 -03
Hungary -49 43 748 67 1412 14 140 04 39 294 57 201 39 -47 163 186 800 8.9 -09 00 -05
Poland -41 6.0 487 -40 530 14 7.2 1.5 57 257 38 159 51 -137 230 304 811 946 -05 -06 -0.4
Romania 64 45 497 -84 519 10 124 16 53 445 45 2.7 52 -16.6 -263 141 347 729 -05 0.0 -04
Russia 23 01 162 122 251 . 3.4 51 180 208 -34 125 38 -336 -228 174 546 1044 06 0.9 0.9
Turkey -31 -17.2 456 63 535 09 113 04 26 334 55 726 106 100 245 11.0 588 865 1.1 0.4 0.4
Argentina -40 -105 794 -07 475 07 195 08 82 417 50 731 72 91 -170 39 254 2349 0.1 0.4 0.5
Brazil .58 22 82 -15 384 16 189 27 180 11.7 28 6.0 91 103 -89 355 542 1035 05 0.5 0.3
Chile 09 31 362 -67 758 11 9.2 1.3 6.9 427 20 122 87 132 -149 450 984 1422 -01 -1.0 -09
Colombia 56 -14 608 -60 505 14 75 28 135 346 80 101 113 -0.8 111 292 332 1179 0.9 0.3 0.5
Mexico 30 22 493 -08 441 13 127 27 56 268 26 8.0 3.3 1.7 45 161 239 794 06 1.0 0.8
Peru -16 26 345 -40 366 29 3.9 75 207 494 27 7.8 7.7 0.1 43 166 39.7 1515 0.4 0.6 0.5
China -89 50 765 1.9 146 . 4.4 32 163 . 3.6 2.3 49 445 109 623 159.0 1081 05 -01 0.0
India 99 41 834 -35 185 20 143 44 134 49 6.8 6.4 64 -11.6 -13.0 359 479 755 0.6 0.3 0.1
Indonesia -39 38 409 22 345 11 6.4 2.9 94 402 523 7.2 56 -85 -29.7 165 239 889 05 0.4 0.2
Malaysia 49 26 696 16 642 12 9.7 1.2 6.8 249 54 3.2 35 -11.4 90 900 629 1114 -01 -02 -0.6
Philippines 5.4 -49 593 -44 265 23 128 6.4 99 247 65 5.8 5.2 51 -17.8 46 434 664 09 0.5 0.6
Thailand 56 20 615 05 410 25 127 28 129 116 28 7.3 1.3 217 -141 877 841 953 05 0.5 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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Methodology: indicators and maps

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)

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

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.

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

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.
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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

Yulnerability Dimensions Developed Emerging .RISk. Source
. . Direction
Economies Economies
Macreeconomics
GDP 1.0 30 Lower BEWA Research (based on historical percentiles)
Inflation 4.0 10.0 Higher BEYA Research (based on historical percentiles)
Unemployrment 10.0 10.0 Higher BEYA Research (based on historical percentiles)
Fiscal Yulnerability
Government fiscal balance (% GDF) -4.0 -4.0 Lower Baldacci et Al {2011). Assesing Fiscal Stress. IMF WP 114100
Expected Interest rate GDP growth differential 5 years ahead 0.8 0.0 Higher Baldacci et Al {2011). Assesing Fiscal Stress. IMF WP 114100
Grogs Public Debt (%GDP) 60.0 40.0 Higher IMF Public Debt Sustainability Analysis (D3A) in Market-Acess Countries, 2013
External Yulnerability
Current Account Balance (% GDF) -5.0 -3.0 Lower BEYA Research (based on historical percentiles)
External Debt (% GDP) 200.0 B0.0 Higher BEvA Research (based on historical percentiles)
Real Exchange Rate (Deviation from 4 yr average) (Developed) 5.0 Higher EU Commission (2012) and BEYA Research (based on historical percentiles)
Reserves to ARA Metric (Emerging) 0.8 Lower Baldacci et AL2011). Assesing Fiscal Stress. IMF WP 114100
Liquidity Problems
Gross Financial Meeds 250 15.0 Higher IMF Public Debt Sustainability Analysis (DSA) in Market-Acess Countries, 2013
Debt Held by Non Residents 55.0 450 Higher IMF Public Debt Sustainability Analysis (DSA) in Market-Acess Countries, 2013
Shart 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 114100
Reseres to Imports (Emerging) 30 Lower BBWA Research (based on historical percentiles)
Resenes to Short-Term Ext. Debt (Emerging) 1.0 Lower Baldacci et Al (2011). Assesing Fiscal Stress. IMF WP 114100
Private Balance Sheets
Househald Debt (% GDF) 84.0 54.0 Higher BBWA Research (based on historical percentiles)
Mon Financial Carporate Debt (% GDF) 1200 80.0 Higher BEvA Research (based on historical percentiles)
Financial liquidity (Credit/Deposits) 130.0 110.0 Higher El Commigsion (2012 and BEWA Research
Excess Credit and Assets
Private Credit to GDP (annual Change) 12.0 120 Higher BEWA Research
Real Housing Prices growth (% yoy) 12.0 12.0 Higher BEYA Research
E quity prices gap (%) 200 200 Higher BEWA Hesearch (hased on historical percentiles)
Institutions
Palitical Stability 1 {9th percentil) -0.6 (Bth percentil) Lower YWaorld Bank Governance Indicators
Contral of Corruption 1 [Bth percentil) -0.6 [Bth percentil ) Lower World Bank Governance Indicators
Rule of Law 1 {8th percentil) -1 (8 th percentil) Lower YWaorld Bank Governance Indicators
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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

Methodological Appendix

Methodology: Housing Prices Equilibrium & Gaps (1)

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 59 countries and from 1990 to the most recent year available, using a random-effects GLS model allowing for
heteroscedasticity and autocorrelation, allowing also for a country-wise autocorrelation coefficient.

Some of the explanatory variables are decomposed into two components: a trend (10-years moving average) and a cyclical component
(deviation from the trend). The contribution of the trend components is the one that adds to the estimated equilibrium price level:

GDP real or GDP real per household

Bank Credit-to-GDP

Short-term real interest rates (as a deviation from US Libor interest rates)
US Libor interest rates

Unemployment rate

Other variables are not decomposed into cycle and trend components but also add to the equilibrium level:

e Households growth rate (%)
e  Population between 25 and 44 years old growth rate
e Change in urban population

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 0.8 to our own gaps and 0.2 to the gaps estimated through the BIS methodology.



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

Methodological Appendix

Methodology: Housing Prices Equilibrium & Gaps (2)

Para realizar cualquier tipo de analisis/comparacion entre paises necesitamos disponer de datos comparables para todos los paises
incluidos en el andlisis. Por lo tanto, nos hemos basado principalmente en la base de datos de precios de la vivienda del BPI, que
incluye unas 322 series para unos 70 paises y regiones clasificadas por 6 caracteristicas diferentes.

However, we have regrouped the original BIS series into a more comparable set of 42 variables according to only 3 characteristics:
e  Geographical coverage (whole country, urban areas, large cities, etc.)
e  Type of property (all types, single-family houses, apartments)
e “Vintage” (i.e. all properties, new, existing).

Additionally, since we also need to use other sources of data (Dallas FED, Haver) to complement the BIS database, we have tried to
classify/organize them, if possible, according to the same criteria. If the most generic series is not available we chose the second “most
generic” one. e.g. if there is no series that includes the whole country we would use the one that includes urban areas.

Importantly, since the dependent variable is defined as an index (2016=100), we now also transform all independent variables into
indexes, making it much easier for the data to adjust to changes in the dependent variable

Finally, in order to use the number of households as part of our explanatory variables (e.g. GDP/income per household, etc.), we needed
to smooth and carefully treat some of the very noisy original data.
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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):

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

Current account balance to GDP

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

Libor interest rate
Credit-to-Deposits
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):

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

BAA Spread

Cyclical Current Account (based on HP filter)

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

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

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

Total trade to GDP


https://goo.gl/VA8xXv

Methodological Appendix

METHODOLOGY: EARLY WARNING SYSTEMS

EWS Banking Crises Definition of Regions: EWS Currency 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

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



Country Risk Report 2022 E

This report has been produced by:

Carlos Castellano Cancho Alfonso Ugarte Ruiz

Economist Principal Economist

carlos.castellano@bbva.com alfonso.ugarte@bbva.com
ENQUIRIES TO: BBVA Research: Azul Street. 4. La Vela Building — 4th and 5th floor. 28050 Madrid (Spain). @ ® @ @
Tel. +34 91 374 60 00 and +34 91 537 70 00 / Fax (+34) 91 374 25 - bbvaresearch@bbva.com / www.bbvaresearch.com / Dep6sito Legal: M-31254-2000


mailto:email@bbva.com

Country Risk Report 2022 E
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.



