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Methods for Аssessment  
of the Financial Cycle in Bulgaria

The study of the financial cycle and the way it interacts with the business cycle is crucial for tak-
ing informed decisions when applying the macro-prudential policy instruments of the central bank. 
The financial cycle arises from the self-reinforcing interaction between the financial constraints of 
economic agents and the change in their risk perceptions and risk tolerance.1 As a result of this 
interaction, the financial markets undergo periods of ups and downs. Taking timely measures of 
the macro-prudential policy is important in limiting the cyclical systemic risk accumulation in the 
financial system and the adverse impact of financial crises on economic growth.

The study of the phases of the financial cycle and their link to the business cycle has been a 
subject of particular attention since the onset of the global financial crisis of 2008–2009, which 
is yet another crisis, proving the strong adverse impact of fluctuations in the financial system 
on economic activity. The set of macro-prudential supervision instruments2 is expected to be an 
effective means of limiting the cyclical accumulation of risk in the financial system. Regulation 
(EU) No 575/2013 3 and Directive 2013/36/ЕU4 envisage the counter-cyclical capital buffer as one 
of the instruments to limit the cyclical accumulation of risk in the financial system. Recommenda-
tion (ESRB/2014/1)5 of the European Systemic Risk Board (ESRB) places the focus on the extent 
to which the credit-to-GDP ratio deviates from its long-term trend in the assessment of the finan-
cial cycle, recommending the use of additional indicators to better substantiate the analysis.

Two alternative approaches for assessing the financial cycle dominate in the academic literature. 
The first one is based on the assumption that the length of the financial cycle is within predefined 
ranges, most often between 8 and 30 years, and this assumption is used to derive an estimate 
of the financial cycle and study its dynamics and characteristics. Within this approach, univariate 
frequency filters are most often used to derive trend and cycle information from the time series, 
such as Hodrick and Prescott filter6 (HP filter) and Christiano and Fitzgerald filter7 (band-pass filter). 
Another method used within the first approach is the turning point analysis8, based on the identifica-
tion of turning points in the time series using a predefined algorithm to identify these points. 

Within the second approach no constraints are imposed on the length of the financial cycle. An 
example of such an approach is a structural unobserved components model9, based on the esti-
mation of a system of equations that characterise the individual cyclical and trend components of 

1 Borio, C. The financial cycle and macroeconomics: What have we learnt? Journal of Banking & Finance, Vol. 45, 2014, 
pp.  182–198. For further information on the business cycles see: Mitchell, W. C. Business Cycles: The Problem and Its Set-
ting. New York: National Bureau of Economic Research; 1927; Burns, A. F. and W. C. Mitchell. Measuring Business Cycles. 
New York: National Bureau of Economic Research, Vol. 2, 1946; Ganev, К. Business cycles. Theories and models. Sofia Uni-
versity Press St. Kliment Ohridski,  2015.
2 For more information on macro-prudential supervision instruments see: http://www.bnb.bg/BankSupervision/BSCapitalBuffers/
index.htm
3 Regulation (EU) No 575/2013 of the European Parliament and of the Council of 26 June 2013 on prudential requirements 
for credit institutions and investment firms and amending Regulation (EU) No 648/26. 
4 Directive 2013/36/EU of the European Parliament and of the Council of 26 June 2013 on access to the activity of credit 
institutions and the prudential supervision of credit institutions and investment firms, amending Directive 2002/87/EC and 
repealing Directives 2006/48/EC and 2006/49/EC.
5 Recommendation of the European Systemic Risk Board of 18 June 2014 on guidance for setting countercyclical buffer 
rates.
6 Hodrick, R. and E. C. Prescott. Postwar U.S. Business Cycles: An Empirical Investigation. Journal of Money, Credit, and 
Banking. 1997, Vol.  29  (1), pp.  1–16.
7 Christiano, L. and T. Fitzgerald. The Band Pass Filter. International Economic Review, 2003, Vol.  44, pp. 435–465.
8 See Harding, D. and A. Pagan. Dissecting the cycle: a methodological investigation. Journal of Monetary Economics, 2002, 
Vol.  49 (2), pp.  365–381.; Claessens, S., M. A. Kose and M. E. Terrones. How do business and financial cycles interact?, 
Journal of International Еconomics, 2012, Vol.  87 (1), pp.  178–190.
9 See Runstler, G. and M. Vlekke. Business, housing and credit cycles. Working Paper Series, European Central Bank, 2016, 
N  1915, p. 48.

http://www.bnb.bg/BankSupervision/BSCapitalBuffers/index.htm
http://www.bnb.bg/BankSupervision/BSCapitalBuffers/index.htm
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a set of observable variables. The advantage of using this type of model is that its built-in design 
allows for greater flexibility in the decomposition of the time series without imposing limits on the 
length of the financial cycle. Another example of applying this approach is the so-called wavelet 
analysis10, within which the time series are treated only as a function both in time and frequency. 
This method allows for the exploring the synchronisation and coherence of the cycles over several 
time series.

The aim of this study is to assess the phases of the financial cycle in the Bulgarian economy 
for the period 2000–2017. Two specific methods belonging to the two alternative approaches are 
applied using multivariate models based on a set of indicators to measure the financial cycle. The 
first one is based on principal component analysis to extract the cyclical components by using 
the band-pass filter and then to combine them into a single measure of the financial cycle. When 
applying this method it is assumed that the length of the financial cycle ranges between 8 and 
30 years The second method relies on a structural unobserved components model, which does 
not impose any restrictions on the length of the financial cycle. 

Band-pass Filter and Principal Components Analysis

Following the literature on financial cycles and taking into account the Recommendations of the 
ESRB11 on the indicators that may complement the main indicator to assess the phases of the 
financial cycle, i.e. the credit to GDP ratio deviation from its long-term trend, the assessment of 
the financial cycle is based on aggregation of the cyclical component information of the following 
set of indicators:

1)	Measures of credit developments and private sector debt burden. Excessive growth of lending 
to firms and households and, respectively, high private sector indebtedness create risks of 
inability to repay the debt obligations in the downside phase of the cycle. 

2)	Measures of potential overvaluation of property. Rapid growth in property prices is one of the 
factors considered in the literature to accompany and accelerate the onset of most financial 
crises. During the expansion phase of the financial cycle cheap financing can push demand 
and prices above a sustainable level, which can stimulate further credit expansion as a result 
of the wealth effect on consumers and the increased value of collateral. 

3)	Measures of external imbalances. High and persistent current account deficits are usually 
associated with an excessive accumulation of external debt funding the overheating of the 
economy. 

4)	Interest rate spreads. In the upside phase of the business cycle, the favourable macroeco-
nomic environment, the positive attitude of economic agents and growing income and profits 
contribute to a reduction in risk perceptions, resulting in declining interest rate spread. At the 
same time, the reduced risk assessment can stimulate the financing of more risky projects, 
which can turn out to be unprofitable in the downside phase of the cycle, generating losses 
for creditors. 

5)	Measures of the strength of banks’ balance sheets The low level of capital adequacy and the 
high ratio of loans to attracted deposits reduce the ability of banks to respond to shocks. 

10 See Kunovac, D., M. Mandler and M. Scharnagl. Financial Cycles in Euro Area Economies: A Cross-Country Perspective, 
Deutsche Bundesbank Discussion Paper, 2018, N  4, p. 31. 
11 See footnote 5.
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Table 1. Indicators Used to Obtain a Measure of the Financial Cycle in Bulgaria

Group Indicators Source

Measures of credit developments and 
private sector debt burden

Credit to NFC-to-GDP
(Domestic credit + external debt*)

BNB: Monetary statistics, Gross external debt; NSI

Credit to households-to-GDP BNB: Monetary statistics; NSI

Credit to NFC (annual growth rate) BNB: Monetary statistics

Credit to households (annual growth rate) BNB: Monetary statistics

Measures of potential overvaluation of 
property prices

House Price Index (annual growth rate) NSI

Measures of external imbalances Current account balance-to-GDP BNB: Balance of payments; NSI

Interest rate spreads

Spread between interest rates on new loans to 
NFC and 3-Month EURIBOR

BNB: Interest rate statistics,; ECB

Spread between interest rates on new loans to 
households and 3-Month EURIBOR

BNB: Interest rate statistics; ECB

Measures of the strength of banks’ 
balance sheets

Capital-to-asset ratio (leverage) BNB: Banking supervision

Profits-to-assets ratio BNB: Banking supervision

Loan-to-deposit ratio BNB: Banking supervision

*External debt includes the terms other sectors and direct investment: intercompany lending from the Gross external debt statistics

The indicators used to obtain an estimate of the financial cycle are displayed in Table 1. All 
data are quarterly and cover the period 1999 Q1 – 2017 Q4. The indicators are normalised12 to 
ensure the comparability of their units which is a standard approach in the academic literature on 
financial cycle. In addition to normalisation some of the indicators are multiplied by a coefficient 
of -1, so that an increase of the respective variable indicates accumulation of risk and a decline 
is indicative of a materialisation or reduction of risk. Indicators that are multiplied by a coefficient 
of -1 are the current account ratio as a ratio to GDP, interest rate spreads and capital to bank 
system assets ratio.

After the normalisation procedure the so-called band-pass filter is applied to extract only the 
cyclical component of each series. This type of filters are two-sided univariate frequency filters 
designed to isolate and extract cycles of certain lengths in the series. The frequency band of the 
filter which defines the upper and lower boundary of the cycle length to be extracted is set in 
advance. There is a common view in the literature that in contrast to the business cycle which is 
a shorter-term process, the financial cycle is rather a mid-term length process.13 When extracting 
cyclical components of indicators used to obtain an estimate of the financial cycle by means of 
a band-pass filter, a frequency of 32 to 120 quarters is usually used in the academic literature 
and therefore a band-pass filter with the same frequency has been used in this study. Chart  1 
displays the extracted cyclical components of the selected indicators to obtain an estimate of the 
financial cycle. A conclusion could be made that in 2017 an accumulation of risk is observed in 
respect of growing house prices, declining interest spreads, rising bank profits and acceleration 
of lending growth rate to households. Due to the normalisation of the indicators the crossing of 
the null axis can be interpreted as a boundary between the phases of risk accumulation (in case 
of positive null axis deviation) and risk materialisation (in case of negative null axis deviation).

Once the cyclical components of the selected indicators are extracted, the principal component 
analysis is used in order to obtain an aggregate measure of the financial cycle. This method is 
designed to extract common components of a set of variables and represents a statistical proce-
dure that transforms a number of (possibly) correlated variables into a set of uncorrelated variables 

12 The normalisation procedure for each time series consists of extracting the mean of the studied period from each obser-
vation and dividing it by the standard deviation.
13 See for example Drehmann,  M., C.  Borio and K. Tsatsaronis. Characterising the Financial Cycle: Don’t Lose Sight of The 
Medium Term!, BIS Working Paper, 2012, №  380, p. 37; Aikman,  D., A.  G.  Haldane and B.  D.  Nelson. Curbing the credit 
cycle, The Economic Journal, 2015, Vol. 125 (585), pp.  1072–1109.
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called principal components. The principal 
components are linear combinations of the 
original variables weighted by their contribution 
to explain the variance in all series. 

To extract the principal components of the 
selected indicators which are considered to 
characterise the financial cycle, it is neces-
sary to group them in a specific way. To that 
end, nine groups of indicators have been 
established. The common indicators are 
extracted from each of these groups with the 
first principal indicator being of major interest 
for the analysis which explains the greater part 
of the variance in each group. The first group 
(FC1) includes only the cyclical components of 
the two ratios of credit to the GDP, i.e. credit 
to non-financial corporations as a ratio to GDP 
(including bank credit and external financing) 
and credit to households as a ratio to GDP. 
The use of the deviation of credit-to-GDP from its long-term trend as a core indicator to obtain a 
measure of the cyclical movements in the financial system has a long history in the literature.14 To 
the above two ratios, the annual growth of credit to non-financial corporations and to households 
respectively is added in the second group (FC2) to account for different pattern of credit develop-
ments from that of the real GDP.15 In the third group (FC3) the spreads between interest rates 
on new loans to households and NFC with the 3-month Euribor are added to account for funding 
conditions and risk premiums.16 As a next indicator property prices which are commonly used 
in the literature to take account of risk assessment in the economy are included.17 The inclusion 
of the current account balance as a ratio to GDP in the fifth group (FC5) aims at accounting for 
potential external imbalances.18 Though not very common in the literature on financial cycles the 
last four groups include bank balance sheets indicators with the last group being limited only to 
these indicators.19 Table 2 gives information on the way the indicators are grouped, and Table 3 
shows the results of the principal component analysis.

14 See Schularick,  M. and A.  M. Taylor. Credit booms gone bust: Monetary policy, leverage cycles, and financial crises, 
1870-2008, American Economic Review, Vol.  102 (2), 2012, pp.  1029–1061; Jordá,  Ó., M.  Schularick and A.  M. Taylor. When 
Credit Bites Back, Journal of Money, Credit and Banking, 2013, Vol. 45 (s2), pp.  3–28; Dell’Ariccia,  G., D.  Igan, L.  Laeven 
and H. Tong. Policies for Macrofinancial Stability: Dealing with Credit Booms and Busts. In: Financial crises: Causes, conse-
quences, and policy responses, Washington: IMF, 2014, pp.  325–364; Aikman,  D. et al. Op.cit.
15 See Schularick, M. and A. M. Taylor. Credit booms gone bust:..; Jordá,  Ó., M. Schularick and A. M. Taylor. When Credit 
Bites Back...
16 See Giese, J., H. Andersen, O. Bush, C.  Castro, M.  Farag and S.  Kapadia. The Credit-To-GDP Gap And Complementary 
Indicatrs For Macroprudential Policy: Evidence From The UK, International Journal of Finance & Economics, Vol.  19 (1), 2014, 
pp. 25–47; Plasil,  M., T.  Konecny, J.  Seidler and P.  Hlavac. In the Quest of Measuring the Financial Cycle. Technical report. 
Czech National Bank, Research Department, 2015; English, W. B. Interest rate risk and bank net interest margins, BIS Quar-
terly Review, Vol. 10, 2002, pp.  67–82.
17 See Borio, C. The financial cycle...; Drehmann, M., C.  Borio and K. Tsatsaronis. Characterizing the Financial…; Claes-
sens,  S., M. A. Kose and M. E. Terrones. How do business…; Dees, S. Credit, asset prices and business cycles at the global 
level, Economic Modelling, Vol.  54, 2016, pp.  139–152.
18 See Giese, J. et al. Op. cit.; Plasil, M. et al., Op. cit.; Comunale,  M. and J.  Hessel. Current Account Imbalances in the Euro 
Area: Competitiveness or Financial Cycle, DNB Working Paper, №  443, 2014, р. 48.
19 See Giese, J. et al. Op. cit.; Stremmel, H. Capturing the financial cycle in Europe, ECB Working Paper, №  1811, 2015, 
p.  25.

Chart 1. Cyclical Components of the Indicators Used to 
Obtain an Estimate of the Financial Cycle 

Sources: the BNB, the NSI, the ECB, own calculations.
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Table 2. Groups of Indicators Used to Obtain an Aggregate Measure of the Financial Cycle

Financial cycle measure

Indicators included (cyclical components) FC1 FC2 FC3 FC4 FC5 FC6 FC7 FC8 FC9

Credit to NFC-to-GDP : : : : : : : :

Credit to households-to-GDP : : : : : : : :

Credit to NFC (y-o-y) : : : : : : :

Credit to households (y-o-y) : : : : : : :

Spread, interest rates on credits to NFC : : : : : :

Spread, interest rates on credits to households : : : : : :

House price index (y-o-y) : : : : :

Current account balance-to-GDP : : : :

Capital-to-asset ratio : : : :

Profits-to-assets ratio : : :

Loan-to-deposit ratio : :

Source: the BNB.

Table 3 shows how much of the variance in each group of indicators is explained by the first 
principal component. In the case of the first potential measure of the financial cycle (FC1), which 
consists of only two indicators, i.e. credit to non-financial corporations and credit to households 
both as a ratio to GDP, the first principal component (PCA1) explains about 98 per cent of the 
variance. Such a result can be expected when the number of variables in the group is small and 
when the variables share common dynamics. 

Table 3. Results of the Principal Component Analysis

FC1 FC2 FC3 FC4 FC5 FC6 FC7 FC8 FC9

PCA1 0 98 0.49 0.58 0.62 0.62 0.66 0.63 0.58 0.51

Source: own calculations.

When adding complementary indicators to 
the credit-to-GDP gap, the variance explained 
by the first principal component expectedly 
declines. The comparison between the dif-
ferent measures of the financial cycle shows 
that except FC1, most of the variation that is 
explained by the first principal component is 
present in the sixth group  – FC6 (66 per cent). 
FC6 has also the advantage of containing indi-
cators from all groups defined earlier: measures 
of credit developments and private sector debt 
burden, interest rate spreads, measures of 
potential overvaluation of property, measures 
of external imbalances and measures of the 
strength of banks’ balance sheets. This means that they can be more informative about cyclical 
movements in the financial system than the credit-to-GDP gap alone. Graphical illustration of the 
nine potential measures of the financial cycle in Bulgaria is displayed in Chart 2. 

When only the deviation of the credit-to-GDP ratio from its long-term trend is used (FC1), it can be 
concluded that the peak of the financial cycle occurred at the end of 2009. Expanding the scope 
of the observed variables leads to different conclusions, namely that the peak of the financial cycle 
occurred earlier than Q4 2009 and that in 2017 the Bulgarian economy was no any longer in the 
phase of risk materialisation, but in a phase of cyclical risk accumulation. The volatility (measured by 

Chart 2. Indicators Used to Obtain a Measure of the 
Financial Cycle in Bulgaria 

Source: own calculations.
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the standard deviation), the peak and the troughs of the financial cycle according to nine potential 
measures are displayed in Table  4.

Table 4. Volatility, Maximum (Peak) and Minimum (Trough) of the Financial Cycle in the Different Indicators of 
the Financial Cycle in Bulgaria

FC1 FC2 FC3 FC4 FC5 FC6 FC7 FC8 FC9

Volatility 1 41 1.41 1.88 2.09 2.24 2.44 2.54 2.55 1.25

Minimum -1.84 -1.82 -2.59 -2.91 -2.89 -3.04 -3.58 -3.41 -1.90

Timing 2002 Q1 2002 Q4 2012 Q4 2012 Q2 2012 Q4 2012 Q4 2012 Q4 2012 Q4 2013 Q1

Maximum 2 24 2.29 3.40 3.79 4.14 4.54 4.52 4.61 2.14

Timing 2009 Q4 2010 Q2 2006 Q3 2006 Q1 2006 Q3 2006 Q3 2006 Q3 2006 Q3 2006 Q4

Source: own calculations.

Table 4 shows that the volatility increases gradually starting from FC1 and moving to FC8. The only 
exception is potential measure FC9, where only the three indicators for the strength of banks’ bal-
ance sheets are included. According to FC1 and FC2, which include credit-to-GDP ratio and credit 
growth rates, the peak of the cycle lies between 2009 Q4 and 2010 Q2. At the same time the trough 
of the cycle lies somewhere between 2002 Q1 and 2002 Q4. The inclusion of interest rate spreads 
and the house price index in the aggregate measure of the financial cycle FC4 leads to a significant 
backward shift of the peak to 2006 Q1. According to financial cycle measures FC5 to FC8 the esti-
mate of the cycle peak coincides – 2006 Q3. Even when taking into account only indicators for the 
strength of banks’ balance sheets, the picture does not change much and the peak and trough of 
the cycle lie somewhere close to those indicated by financial cycle measures FC5 to FC8.

To decide which is the most appropriate measure of the financial cycle among various alterna-
tives, the so-called concordance index is applied.20 It allows to measure the degree of synchro-
nicity between the different indicators used to obtain the aggregate measure of the financial cycle 
and the aggregate measure itself. The concordance index measures the time periods in which two 
series are in the same phase (expansion or contraction) relative to all periods for which there are 
observations. If both series are in the same phase all the time, the concordance index would be 
100 per cent and if both series are in the opposite phase all of the time, the index would be 0 
per cent. It allows to measure the degree of synchronicity between the different indicators used 
to obtain the aggregate measure of the financial cycle and the aggregate measure itself. This is 
done by first calculating the concordance between each indicator in a group and the aggregate 
measure and then taking the average. The results are displayed in Table 5.

Table 5. Concordance Index

Indicators included (cyclical components)
Financial cycle measure

FC1 FC2 FC3 FC4 FC5 FC6 FC7 FC8 FC9

Credit to NFC-to-GDP : : : : : : : :

Credit to households-to-GDP : : : : : : : :

Credit to NFC (y-o-y) : : : : : : :

Credit to households (y-o-y) : : : : : : :

Spread, interest rates on credits to NFC : : : : : :

Spread, interest rates on credits to households : : : : : :

House price index (y-o-y) : : : : :

Current account balance-to-GDP : : : :

Capital-to-asset ratio : : : :

Profits-to-assets ratio : : :

Loan-to-deposit ratio : :

Concordance index (per cent) 97 64 74 73 76 78 78 76 75

Source: own calculations.

20 Harding, D. and A. Pagan, p.  370. The concordance index is also used by Stremmel (2015) to assess alternative meas-
ures of the financial cycle.
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The degree of concordance between both credit-to-GDP ratios and the aggregate measure FC1 
is 97 per cent. This result can be explained by the fact that the two indicators included in the 
first group share common dynamics during the study period. By including further indicators the 
degree of concordance between the individual indicators and the aggregate measure declines 
as expected. This is the case till FC5 is reached, where the concordance index starts growing 
again and reaches its highest value in the potential measures of the financial cycle FC6 and 
FC7  – 78  per cent, which means that the seven, respectively the eight indicators included in the 
sixth, respectively in the seventh group and the aggregate financial cycle measure extracted from 
them co-move 78 per cent of the time. The results indicate that with the exception of FC1, which 
is extracted only from the credit-to-GDP ratios, the best choice of financial cycle measure would 
be FC6 or FC7, where a broader set of indicators have been taken into consideration in the 
estimate. The use of an aggregate index based on a wider set of variables which show expan-
sion or contraction phase of the cycle at the same time should take precedence over the use of 
an indicator such as the credit-to-GDP gap when making decisions on macro-prudential policy. 
As a whole, these results are in line with those obtained from the principal component analysis. 
Besides FC6 and FC7, generally all measures from FC5 to FC9 display very close estimates of 
the degree of concordance between the different indicators included in the respective group and 
the aggregate financial cycle measure which has been extracted from them.

To test the robustness of the results obtained, 
all possible combinations of the selected indi-
cators in the respective aggregate measures 
have been tried21. The calculated concordance 
indices between the different indicators in 
each possible combination and the aggregate 
measures obtained from them do not change 
the conclusions made so far with financial 
measures FC6 and FC7 still displaying the 
greatest concordance, i.e. 78 per cent.

As a next step in the analysis the chosen 
aggregate financial cycle measure FC6 is 
compared with an estimated business cycle 
for Bulgaria22 in order to verify whether there 
is concordance between them over time. 
The dynamics of both cycles is displayed in 
Chart  3.

The graphical investigation of the dynamics of the chosen measure of the financial cycle (FC6) and 
business cycle leads to the conclusion that both cycles are well synchronised. Another observation 
which can be made is that both cycles reached the trough at approximately the same time. This 
was the case first in the second half of 2000 and the beginning of 2001 and the second time at 
the end of 2012. In the expansion phase the financial cycle reached the peak in the second half 
of 2006, whereas the peak of the business cycle occurred 6–7 quarters later, around the middle of 
2008. The same conclusion may be drawn when not only the dynamics of the chosen measure of 
the financial cycle FC6, is considered, but also all alternative measures from FC5 to FC9. It could 
also be argued that according to the chosen measure of the financial cycle in 2017 the economy 
is entering the phase of initial cyclical risk accumulation. As already mentioned, due to the normali

21 In this procedure the indicators measuring credit developments and house prices which are standard in the literature on 
financial cycles are fixed and the rest of the variables vary.
22 The business cycle estimate has been carried out by means of unobservable components model based on Cobb-Doug-
las production function. For more details see: https://www.ecb.europa.eu/pub/pdf/other/ecb.ebbox201803_03.en.pdf

Chart 3. Business Cycle, Financial Cycle Potential 
Measure in Bulgaria FC6 and Alternatives

Note: The gray lines show all possible alternatives to the selected 
potential measure of the financial cycle in Bulgaria (FC6), derived by 
combining the selected indicators.

Source: own calculations.
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sation of the indicators used to obtain the synthetic 
measure of the financial cycle, the crossing of the 
null axis can be interpreted as a boundary between 
the phases of cyclical risk accumulation and risk 
materialisation. An idea of the degree of synchroni-
sation between the chosen measure of the financial 
cycle and the business cycle may be obtained 
through the calculation of the respective concord-
ance index between the two cycles. The results of 
this calculation are displayed in Table 6. For the 
purposes of comparison the table also shows the 
respective concordance indices between the busi-
ness cycle and the remaining potential measures of 
the financial cycle.

According to Table 6 potential financial cycle measurements FC5 to FC9 display the highest 
degree of concordance with the business cycle. The calculated concordance index shows that the 
chosen measure of the financial cycle FC6 and business cycle are in the same phase (expansion 
or contraction) 71 per cent of the time. In comparison, the potential measure FC1 co-moves with 
the business cycle only 49 per cent of the time of the studied period.

Structural Unobserved Components Model

The aim of the structural unobserved components model is to examine the robustness of the 
financial cycle estimate without imposing any restrictions on the length of the financial cycle. In 
this model it is assumed that the variation of one observable series, for example real GDP, is 
a combination of the variation of a group of unobservable components.23 The observable series 
can be decomposed into its latent (unobservable) components, i.e. trend and cycle. Each of the 
latent components is in turn presented in the form of an equation the coefficients of which are 
assessed within the model. As a result a system of equations is created the combination of which 
determines the common variation of a specific series. The univariate model decomposes one 
series while the multivariate model creates a system of equations characterising the individual 
components of all included observable series. The advantage of using this type of model is that 
its built-in design allows for greater flexibility in the decomposition of the estimated series.

The model used in this study adheres to the methodology described in the literature. Each vari-
able decomposes into a trend, a stochastic cycle component, and a white noise component. The 
system of equations is as follows:

yt = mt+ ct + et	 (1)

mt = bt+ mt-1 + vt	 (2)

bt = bt-1+ ut		  (3)

ct = f (jt, jt
*)		  (4)

where yt is vector of observable variables, mt is vector of relevant variable trends ct is vector of 
cyclical component and et is the error item. The trend mt is defined by equations (2) and (3) and 
is expressed within the local linear trend model24. The cyclical component of each individual 

23 Harvey, A. C. Forecasting Structural Time Series and the Kalman Filter. Cambridge: Cambridge University Press, 1989.
24 The local linear trend model allows for a flexible specification of the trend component in the series. Where the standard 
deviation of vt > 0 and standard deviation of ut = 0, the trend has the characteristic of a random walk with a constant drift, 
while where ut > 0 the drift is stochastic; where standard deviation of vt = 0 and standard deviation of ut > 0 the trend is 
smooth and is defined as an Integrated random walk; where estimated standard deviation of ut = 0 and vt = 0 the trend is 
a straight line with slope b1 and initial value m1.

Table 6. Concordance Index between the Potential 
Measures of the Financial Cycle and the Business 
Cycle in Bulgaria

Financial cycle measure Concordance with the output gap (per cent)

FC1 49

FC2 48

FC3 71

FC4 65

FC5 72

FC6 71

FC7 72

FC8 71

FC9 71

Source: own calculations.
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series ct is a linear combination of stochastic 
cycles of all series included in the model and 
the individual stochastic cycles (jt, jt

*) are 
modelled as a bivariate autoregressive process 
parametrised in terms of its length and persis-
tence. Within the system of equations correlation 
between shocks influencing the individual series 
latent component is assumed to be possible. The 
model allows for a change in cyclical compo-
nent phases and extended cyclical component 
dynamics25. 

The defined latent components and the param-
eters characterising them are estimated using 
Kalman filter based on maximum likelihood. The 
use of the model for decomposition of a specific 
series in its version including a set of observable 
variables presents several advantages. Param-
eters determining the dynamics of series trend 
and cyclical component are estimated within the 
model and are not limited by predefined values. 
The estimate used information contained in all 
series. The model takes into account the cor-
relation between latent components of individual 
series and their similar dynamics. 

The variables examined within the model are 
as follows: seasonally-adjusted GDP26, total 
bank credit27 and house prices28 in the 2000–
2017  period. All variables are deflated by the 
GDP deflator. The decomposition of each series 
into the respective latent components, determin-
ing its dynamics, is estimated both on the basis 
of univariate model specification, i.e. Indepen-
dently of the remaining series, and a model that 
includes the three variables in the same time 
within a common system.29 

When estimating the decomposition of the three 
series in a common system, the parameters 
characterising the stochastic cyclical component 
of the series for the credit and house prices, 
are set to an equal value. This results from the 
assumption that they have similar dynamics and 
together constitute a measure of the financial 
cycle. The individual cyclical component of each 

25 Runstler, G. and M. Vlekke. Business, housing and credit cycles. ECB Working Paper Series, no.  1915, 2016, p. 48.
26 NSI data.
27 This refers to bank claims on the non-government sector based on BNB monetary statistics.
28 NSI data.
29 The estimate of the model has been done using code provided within the framework of ECB Working Group on Econo-
metric Modelling. 

Chart 4. Estimate of the Cyclical Component of Real 
GDP in Bulgaria
(percentage points)

Sources: the NSI, own calculations.

Chart 5. Estimate of the Cyclical Component of Real 
Credit in Bulgaria
(percentage points)

Sources: the BNB, own calculations.

Chart 6. Estimate of the Cyclical Component of Real 
House Prices in Bulgaria
(percentage points)

Sources: the NSI, own calculations.
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of the three series then constitutes a linear combination of two stochastic cycles of different 
length and persistence. The length of the first stochastic cycle which measures the business cycle 
is estimated to be five years, while the second one measuring the financial cycle, is estimated to 
be 14 years accordingly. This confirms the assumption that the financial cycle length is between 
8 and 30  years on which the band-pass filter estimate is based. It is important to point out that 
the dynamics of the cyclical components of each of the three series results from the dynamics of 
two abstract stochastic cycles of different frequencies. Intuitively, this could mean for example that 
the business cycle, defined as the deviation of real GDP from its potential level, is driven by two 
cycles passing through the economy at different frequencies. 

Charts 4, 5 and 6 display the estimates of the cyclical components of the series used. The 
three estimates are based on the univariate and multivariate unobserved components models 
and Hodrick-Prescott filter respectively. The multivariate estimate of the financial cycle based on 
cyclical components of the credit and house prices shows that in 2017 as regards credit, the 
phase of risk materialisation is coming to its end, while, as regards house prices, an initial phase 
of cyclical risk accumulation is observed. This confirms to a larger extent the estimate of the 
financial cycle current phase, made by using band-pass filter and principal component analysis. 
The univariate estimates show that in 2017 the credit and house price cycle is at the boundary 
between the phases of risk accumulation and risk materialisation. As regards to the real GDP 
according to the multivariate estimate the business cycle has been in the expansion phase since 
the end of 2014, but in 2017 there was no overheating of the economy yet. Concurrently, the 
univariate estimate indicates that since the end of 2016 the economy is entering the phase of 
overheating. 

Conclusion

This study presents an assessment of the financial cycle in the Bulgarian economy through two 
different approaches used in the academic literature. The results show that the most commonly 
used indicator for measuring the financial cycle, namely the credit-to-GDP gap, gives rather 
limited information on the dynamics of the financial cycle in Bulgaria. The use of a wider set of 
indicators covering not only credit dynamics but also private sector debt burden, interest rate 
spreads, housing price growth, current account deficit as well as indicators for the sustainability 
of the banking system shows, that in 2017 an initial phase of accumulation of cyclical risk in the 
economy is observed. This assessment is also confirmed by an alternative approach that uses a 
structural model including GDP, bank credit and house prices, deflated by the GDP deflator and 
estimated within an unobserved components framework. 

The assessment of the phases of the financial cycle in Bulgaria through the aggregation of a 
wide range of indicators could serve to identify the appropriate moments for the build-up of 
buffers in the financial system when the cycle is in the upward phase and respectively for their 
release in the downside phase of the cycle, which will make the system more robust and capable 
of responding flexibly to shocks.
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