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Macroeconomic Scenarios for the Purposes of the Stress Test of the Bulgarian
Banking System: Comparison with the Scenarios for the 2016 EU-Wide Stress
Test and Current Macroeconomic Developments in Bulgaria

In 2016 the Bulgarian National Bank conducted an asset quality review and a stress test of the
Bulgarian banking system. The results were published on 13 August. This analysis is aimed to
present in more details the macroeconomic scenarios underlying the stress test, to compare these
scenarios with those used by the European Banking Authority (EBA) in the EU-wide stress test
conducted in 2016, as well as to review the BNB scenarios in the context of current macroeco-
nomic developments in Bulgaria.

To assess the effect of the macroeconomic environment on the quality of banks’ credit portfolios
the BNB used a model capturing the effect on the probability of default of banks’ debtors of four
main macroeconomic indicators: real gross domestic product (GDP) growth, inflation,’ unemploy-
ment level and residential property prices. The dynamics of these indicators was presented in two
scenarios: baseline and adverse. Macroeconomic scenarios used by the BNB in the stress test of
the Bulgarian banking system were presented on 28 April 2016 when the Instructions for Conduct-
ing the Stress Test were published and sent to banks.?

The BNB used as a baseline scenario its macroeconomic forecast of 15 March 2016 based on the
latest assumptions of the ECB, IMF and the European Commission (EC) on the international envi-
ronment, its own forecasting model and expert judgement about the most probable scenario for
the future economic development of Bulgaria. For the purpose of preparing the adverse scenario
of the BNB two major sources of risks to the quality of banks’ credit portfolios were identified that
might stem from potential adverse developments in the case of hypothetical but plausible macro-
economic developments: 1) deteriorated external environment; and 2) subdued domestic economic
activity as a result of the external environment developments. In the next stage, in order to imple-
ment the negative shocks, specific economic indicators were selected on the basis of identified
risks. The simultaneous impact of the shocks on the four main macroeconomic variables was
estimated using a special simulation tool (Stress Test Elasticities Simulation Tool). The tool is devel-
oped by the ECB specifically for preparation of stress-test scenarios and is based on information
derived from the forecasting models in the central banks of the ESCB. It reflects the BNB esti-
mates for the major behavioural relationships in the Bulgarian economy, as well as the estimates of
other EU member state central banks for the economic relationships within their own countries.

The magnitude of the shocks, with the exception of the shock on the three-month EURIBOR,® was
estimated from the historical volatility of the selected quarterly time series data for the past 15
years and was set at two standard deviations (see the table below).

! Inflation is measured by HICP.
2 For further details, see Baseline and Adverse Macroeconomic Scenarios of the BNB for the Purposes of the 2016 Stress
Test of the Banking System: http://www.bnb.bg/PressOffice/POPressReleases/POPRDate/PR_20160428_1_EN

5 As regards interest rates in the interbank money market, the BNB adverse scenario fully applies the assumption of the
European Systemic Risk Board developed for the purposes of the EU-wide stress test conducted by the EBA in 2016.
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Estimation of the Size of Adverse Scenario Shocks

2000-2015 (quarterly data) Size of the
shock in
Minimum Maximum Average Standard | the adverse
deVla“On scenario
EXTERNAL DATA
Brent oil price (EUR/barrel, quarterly average level) 21.6 90.4 51.8 21.3 -42.6
International food price index
(EUR, quarter-on-quarter per cent) -14.5 15.4 1.0 6.7 -13.3
World trade volume (quarter-on-quarter per cent,
seasonally adjusted data) -11.0 55 1.0 2.4 -4.8
European Union
Gross fixed capital formation (quarter-on-quarter per cent,
real growth rate, seasonally adjusted data) 6.4 2.5 0.2 1.4 -2.8
Private consumption (quarter-on-quarter per cent,
real growth rate, seasonally adjusted data) 0.8 1.1 0.3 04 -0.8
DATA FOR BULGARIA
Gross fixed capital formation (quarter-on-quarter per cent,
real growth rate, seasonally adjusted data) -20.6 32.8 1.6 5.9 -9.1*
Private consumption (quarter-on-quarter per cent, real growth
rate, seasonally adjusted data) 2.0 4.0 1.1 1.4 2.0
Interest rates on new business loans for non-financial
corporations (quarterly average level) 55 13.3 8.9 15 301.4*
Residential property prices (quarter-on-quarter per cent) -114 12.5 1.8 4.7 94

*The magnitude of the shocks to private consumption and investments in Bulgaria is obtained after taking into consideration the size of the
general shocks to private consumption and investments in the EU Member States.
** The magnitude of shock presenting the user cost of capital in Bulgaria is shown in basis points.

Note: For measuring the shock to residential property prices, the historical data on market prices of residential property (both new and exist-
ing), which covers the period from 2005 to 2015, has been extended to cover the period back to 2000 with the available NSI data on prices
of existing dwellings. The extended data series used implies an insignificantly higher size of the shock on residential property prices com-
pared to the magnitude of the shock when estimated over the period from 2005 to 2015.

Source: Eurostat, NSI, BNB, ECB, World Bank, CPB Netherlands Bureau for Economic Policy Analysis. BNB calculations.

The impact of the shocks is set in full during the first year (2016) and gradually fades away from
the beginning of the second year of the simulation. This profile reflects the response of the Bul-
garian economy to historically adverse developments in the external environment, with the effect
of negative shocks being extended longer than that observed in the data on the dynamics of the
economic activity with a view to further worsening of the adverse scenario.* The contributions of
individual shocks to the deviation of real GDP, HICP, the unemployment rate, and residential prop-
erty prices from the levels in the BNB baseline scenario are presented in the charts below.

* In 2009 domestic real GDP posted a decline (-3.6 per cent) unlike 2010 and 2011 when positive rates were recorded at 1.3

and 1.9 per cent, respectively. By comparison, real GDP under the BNB adverse scenario declines by -2.2 per cent in 2016
and -3.2 per cent in 2017, turning positive at 1.8 per cent in 2018 with the gradual weakening of external and internal shock
effects.
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Contribution of Shocks to Deviation of HICP in the
Adverse Scenario from the Baseline Level
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Source: BNB, Macroeconomic Scenarios for the Purposes of the 2016 Stress Test of the Banking System
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For the 2016 EU-wide stress test EBA uses the EC macroeconomic projections of 5 November
2015 for all EU Member States and an adverse scenario designed by the European Systemic Risk
Board (ESRB) as of 29 January 2016. The scenario includes an assessment of the macroeconomic
effects of the identified risks with the most significant systemic importance for the EU banking sec-
tor stability.

When comparing the BNB scenarios with those used for the EU-wide stress test conducted by the
EBA, macroeconomic data and the respective analyses, estimates and assumptions of the BNB
and the EC and ESRB available upon designing the scenarios, should be taken into account. The
BNB has developed both the baseline and the adverse scenarios based on estimated behavioural
relationships in the Bulgarian economy by its forecasting model which makes the two scenarios
consistent. However, no such degree of consistency is present in the EBA scenarios since the
baseline scenario is prepared by the EC and the adverse scenario by the ESRB. This implies that
both scenarios were designed based on the different models of each institution, most likely includ-
ing different economic relationships for the Bulgarian economy in the baseline and in the adverse
scenarios. It should be noted that in March 2016 the ECB’s General Council decided to propose
to the EBA to use the national central banks’ forecasts for the euro area countries, and the projec-
tions of individual central banks for the non-euro area countries, instead of the EC projections as
a baseline scenario in conducting stress tests of the banking system. As of June 2016, the ECB
started publishing projections of real GDP, HICP and the unemployment rate by individual euro
area countries for a three-year horizon.

Comparing the BNB macroeconomic scenarios with those used by the EBA, the following conclu-
sions can be made: the BNB baseline scenario uses more recent macroeconomic information com-
pared to the EC macroeconomic projections used by the EBA. For example, the BNB uses data
available as of March 2016 on Bulgaria’s real GDP growth of 3.0 per cent for 2015, while the EC
uses the forecast of 1.7 per cent for 2015 based on data available on real GDP growth of 2.2 per
cent on an annual basis for the first half of 2015. The differences in the data for the year preced-
ing the beginning of the forecasting (simulation) period affect the forecast for the following years
(2016-2018). In the BNB baseline scenario the cumulative real GDP grows by 8.0 per cent for the
2016-2018, while in the EC scenario it increases by 5.7 per cent. In the BNB baseline scenario
HICP increases by 1.9 per cent compared to 2015 over the three-year forecast horizon, while the
EC projects growth of 3.6 per cent.

Residential property price forecasts of the two institutions also diverge significantly. The BNB’s
residential property prices forecast is on the conservative side, expecting a cumulative increase of
5.0 per cent in 2018 compared to 2015, following the reversal of the downward trend at the end
of 2013 and growth of 1.4 per cent and 2.8 per cent reported in 2014 and 2015. The EC forecasts
a cumulative decline of 1.4 per cent over the three years irrespective of the data available upon
preparing the forecast, which show an increase in residential property prices by 2.6 per cent for
the first half of 2015 as compared with the corresponding period of 2014. As regards the unem-
ployment rate the BNB baseline scenario projects a decline to an annual average value of 7.0 per
cent in 2018, while the EC expects a decrease to 8.7 per cent.

The adverse scenario of the BNB foresees a deviation of real GDP from its level in the baseline sce-
nario by -4.4 per cent in 2016 and -10.7 per cent cumulatively in 2018. This deviation in the ESRB
adverse scenario is -3.0 per cent in 2016 and reaches -9.6 per cent cumulatively in 2018. These
data show the more conservative approach applied by the BNB. The BNB adverse scenario shows a
deviation of 0.5 percentage points in the unemployment rate for 2016 from the level in the baseline
scenario, with this deviation reaching 2.6 percentage points in the last year of the simulation horizon.
Under the ESRB adverse scenario, the unemployment rate is 0.3 percentage points higher than that
in the baseline scenario for 2016, resulting in a deviation for 2018 being slightly lower than that in
the BNB scenario (2.3 percentage points). Both institutions give similar estimates for the cumulative
deviation in HICP for 2018 under the adverse scenario vis-a-vis the baseline scenario.
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BNB Macroeconomic Scenarios

Deviations in the adverse

: Cumulative deviation in
. - scenario from the base- : .
Baseline scenario Adverse scenario the adverse scenario from

line scenario )
(percentage points) baseline levels (per cent)

2016 | 2017 | 2018 | 2016 | 2017 | 2018 | 2016 | 2017 | 2018 | 2016 | 2017 | 2018
HICP inflation
(annual average, per cent) -0.8 1.1 1.6 -1.8 -2.0 -1.1 -2.6 -0.9 0.5 -1.8 -3.8 -4.8
GDP at constant prices
(annual rate of change, per cent) 2.2 2.5 3.1 -4.4 5.7 -1.3 2.2 -3.2 1.8 -4.4 96 |-10.7
Residential property prices
(annual rate of change, per cent) 1.2 1.2 25 |-105 -1.6 2.2 9.3 -0.5 03 |-105 |[-11.8 |-137
Unemployment rate
(share of labour force, per cent) 8.0 7.5 7.0 0.5 1.9 2.6 8.4 9.3 9.6

* The baseline scenario is based on the BNB macroeconomic forecast as of 15 March 2016.

Macroeconomic Scenarios Used by the European Banking Authority

Deviations in the adverse

. Cumulative deviation in
: - scenario from the base- ' X
Baseline scenario Adverse scenario the adverse scenario from

line scenario :
(percentage points) baseline levels (per cent)

2016 | 2017 | 2018 | 2016 | 2017 | 2018 | 2016 | 2017 | 2018 | 2016 | 2017 | 2018
HICP inflation
(annual average, per cent) 0.7 1.1 1.8 2.2 -1.7 -1.2 -1.5 -0.6 0.6 2.2 -3.8 -5.0
GDP at constant prices
(annual rate of change, per cent) 1.5 2.0 2.1 30 | 50 | -21 -15 | -30 00 | 30 | -7.7 | 96
Residential property prices
(annual rate of change, per cent) -1.4 -1.0 1.0 9.7 -7.6 -7.0 |-111 -8.6 -6.0 9.7 |-168 |-22.5
Unemployment rate
(share of labour force, per cent) 9.4 8.8 8.7 0.3 1.5 2.3 9.7 | 103 | 11.0

*The baseline scenario is developed on the basis of the EC’s autumn forecast of 5 November 2015. The adverse scenario has been de-
signed by the European Systemic Risk Board.

Note: Insignificant differences compared to data reported in EBA macroeconomic scenarios for Bulgaria are due to rounding.
Sources: EBA, EC, BNB calculations.

More significant differences can be seen in the residential property prices. Under the BNB adverse
scenario, residential property prices in 2016 are -10.5 per cent lower than in the baseline scenario,
while the cumulative deviation in 2018 results in -13.7 per cent. By comparison, under the ESRB
scenario, the residential property price index at the end of the simulation horizon is -22.5 per cent
lower than the level in the EC baseline scenario (-9.7 per cent in 2016). The substantial differences
in the cumulative deviations of this indicator under the BNB and ESRB scenarios from the relevant
levels in the baseline scenarios could be mainly explained with the extent to which specific devel-
opments in residential property prices in Bulgaria are taken into account. Under the ESRB scenario
for Bulgaria, these developments have not been sufficiently reflected. Under this scenario, for
instance, an additional mechanical decline of about -7.5 per cent is added to the shock applied to
residential property prices in individual countries, which is identical for all EU countries irrespective
of the different situation and developments in their housing markets.” The added decline reflects
the heterogeneous dynamics of residential property prices in individual countries and seeks to
achieve a sufficiently adverse scenario for the countries reporting a strong price increase. However,

° For a detailed analysis of the adverse scenario developed by the ESRB, see http://www.eba.europa.eu/-/
eba-launches-2016-eu-wide-stress-test-exercise
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the overall additional decline in residential property prices contradicts the requirement for prepar-
ing an adverse scenario which is plausible at an individual country level for the purposes of con-
ducting stress tests of the banking system. In the case of Bulgaria, the ESRB adverse scenario for
residential property prices is unrealistic.

The BNB, in turn, used its own thorough analysis and econometric estimates of developments in
domestic residential property prices as of 2014, suggesting that after their strong decline from the
beginning of 2009 to the end of 2013, their levels by mid-2014 were very close to the long-term
equilibrium value determined by fundamental factors: the income level in Bulgaria, foreign direct
investment in the real estate sector and interest rates on mortgage loans. In the fourth quarter of
2015 these prices were lower (-33.6 per cent) than their highest level reached in the third quarter
of 2008. Based on an analysis of macroeconomic factors affecting dynamics of domestic residen-
tial prices, it might be expected that they will further increase at moderate rates, which are much
lower than those in the period prior to the global financial and economic crisis. Given the above
analyses, the BNB did not apply any additional mechanical shock to these prices, besides the
shock derived from their historical data (-9.4 per cent). Under the BNB adverse scenario, residen-
tial property prices in Bulgaria deviate from the baseline level as a result of the shock applied to
them, which is calculated on the basis of historical data, and the endogenous response of these
prices to all other negative shocks.

When comparing dynamics of the four major macroeconomic indicators under the adverse sce-
narios for Bulgaria designed by the BNB and the ESRB, the following conclusions can be drawn.
Under the adverse macroeconomic scenario developed by the BNB, HICP declines by -3.0 per
cent cumulatively from its level in 2015, unlike the ESRB scenario where the accumulated decrease
for the three years reaches -1.5 per cent. The more conservative BNB baseline forecast for con-
sumer price inflation compared to the EC forecast, along with a cumulative deviation of HICP
under the adverse scenario from the level in the BNB baseline scenario which is comparatively
similar to the deviation in the ESRB scenario, is the reason for more negative HICP dynamics in
the BNB adverse scenario. More up-to-date and higher BNB forecast of real GDP in the baseline
scenario compared to the EC forecast irrespective of the stronger negative cumulative deviation
from the level in the baseline scenario in 2018 (-10.7 per cent in the BNB scenario vis-a-vis -9.6
per cent in the ESRB scenario) results in a total decline of -3.6 per cent for the three years under
the BNB adverse scenario (-4.5 per cent under the ESRB scenario). Real GDP under the BNB
adverse scenario shows a negative growth rate of -2.2 per cent in 2016, -3.2 per cent in 2017,
turning positive at 1.8 per cent in 2018 with the gradual fading off of the external and domestic
shock effects. Under the ESRB adverse scenario used in EU-wide stress test, Bulgaria’s real GDP
declines by -1.5 and -3.5 per cent in 2016 and 2017, respectively, preserving its 2017 level in the
last year of the simulation horizon. Under the BNB adverse scenario, residential property prices
post a decrease of -9.5 per cent cumulatively for the three years, unlike the -23.6 per cent drop
under the EBA scenario, which does not take sufficiently into account specific developments on
this market.
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HICP under the Adverse Scenarios of the BNB and Unemployment Rate under the BNB Scenarios
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Residential Property Prices under the Adverse
Scenarios of the BNB and the ESRB
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Note: Data on the unemployment rate for 2015 in the macroeconomic forecasts of the BNB and the EC are quite different, and
therefore this indicator is shown in separate charts to better present its dynamics in the BNB and EBA scenarios.

Source: Macroeconomic scenarios of the BNB for the purposes of conducting the stress test of the banking system in 2016; EBA,
EC, BNB calculations.
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Examining BNB scenarios in the context of current macroeconomic developments in Bulgaria
provides additional information supporting the assessment of their high degree of conservatism.
Revised NSI data on Bulgaria’s GDP for the period between the beginning of 2000 and the first
half of 2016° and latest data on residential price and unemployment developments in the first six
months of the year and in HICP by September 2016 can be analysed from the perspective of the
main indicators in both BNB scenarios.

2015 2015 2016 First half of 2016
(available data as of (available data as of end- (BNB baseline scenario | (available data as of end-
15 March 2016 )* October 2016) as of 15 March 2016) October 2016)
HICP inflation (annual average
value for the last 12 months,
per cent) -1 -1 -0.8 -1.3
GDP at constant prices (annual
rate of change, per cent) 3.0 3.6 2.2 Bioh
Residential property prices
(annual rate of change,
per cent) 2.8 2.8 1.2 5.6™*
Unemployment rate (share of
labour force, per cent) 9.1 9.1 8.0 8.3

* BNB macroeconomic forecast as of 15 March 2016 on the basis of which the BNB baseline scenario is developed.
** Compared to the corresponding period of the previous year, non-seasonally adjusted data.
*** Compared to the corresponding period of the previous year.

National accounts data as of end-October 2016 show that real GDP growth is revised upwards
compared with available data by mid-March when the BNB baseline scenario was developed for
the purposes of the stress test of the banking system. According to the revised data, real GDP
increased by 3.6 per cent in 2015 (March data: 3.0 per cent). In the first half of 2016 revised data
of the NSI show growth of 3.5 per cent on an annual basis, significantly higher than the projected
2.2 per cent for the whole 2016 under the BNB baseline scenario. Available data on residential
property prices in the first half of 2016 also show higher values than those in the baseline sce-
nario. They increased by 5.6 per cent in the first half year compared to the corresponding period
of the previous year against a projected increase of 1.2 per cent in 2016 compared to 2015
under the BNB macroeconomic baseline scenario. As of June HICP posted a decline of -1.3 per
cent on an average annual basis for the last twelve months, with this drop reaching -1.4 per cent
as of September. This indicates a slightly higher deflation on an average annual basis for 2016
compared to BNB projections (-0.8 per cent). In the first half year the unemployment rate (8.3 per
cent) is close to the projected value in the BNB baseline scenario for 2016 (8.0 per cent).

The review of the latest data on real GDP growth and residential property prices in Bulgaria over
the first half year shows that both indicators are higher than those in the BNB baseline scenario.
Given the foregoing, it can be concluded that the hypothetical adverse scenario of the BNB
designed for the purposes of the banking system stress testing obtains a higher degree of adver-
sity and, accordingly, conservatism.

 In the middle of October 2016 the NSI published revised GDP data for the period from early 2000 to the first half of 2016.
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THE SCULPTURAL COMPOSITION BY KIRIL SHIVAROV DEPICTING HERMES AND DEM-
ETER ON THE SOUTHERN FACADE OF THE BULGARIAN NATIONAL BANK BUILDING IS
USED IN COVER DESIGN.
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