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Background: the 
recent financial crisis

ά¢Ƙƛǎ ǘƛƳŜ ƛǘǎ ŘƛŦŦŜǊŜƴǘέ
Numerous bankers, politicians, policymakers, 

regulators, and every other soothsayer 
in Iceland and elsewhere in the 

run-up to the global financial crisis



¢ƘŜ ǊŜŎŜƴǘ ŦƛƴŀƴŎƛŀƭ ōƻƻƳ ŀƴŘ ōǳǎǘ Χ
ÅThe latter half of the 2000s saw an enormous build-up of internal and external maco-financial imbalances in Iceland: 

asset prices were rising fast, credit growth exploding, the banking system grew enormously, fed by rising leverage ςin 
particular through cross-border wholesale funding

ÅThe macroeconomy was overheating, the currency was overvalued, and a large trade deficit had build up

Financial and macroeconomic variables in the 2008 financial crisis1

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Real house prices
Real credit
Credit-to-GDP
Real M3
M3-to-GDP
Credit-to-M3
Bank assets-to-GDP
Bank leverage ratio
Foreign non-core bank liabil.
Total non-core bank liabil.

GDP
Domestic demand
Tradedeficit-to-GDP
Nominal exchange rate
Real exchange rate

1. Thetableshowsthe developmentof eachvariablecomparedto its long-term trend for the five yearsin the run-up to andin the aftermathof a financialcrisis(startingin 2008). Thelong-term trend is estimatedfor 1870-2013usingthe Hodrick-Prescott
filter with a smoothingparameterequalto 1,563. Redcellsindicatethat a variablewasabovetrend in a givenyearwith darkerred cellsindicatingeverlargerdeviationsabovetrend (ƴindicatesmore than 1 standarddeviationabovetrend,ƴmore than 2
standarddeviationsabovetrend, andƴmorethan 3 standarddeviationsabovetrend). Bluecellsindicatethat a variablewasbelowtrend in a givenyearwith darkerbluecellsindicatingeverlargerdeviationsbelowtrend (ƴindicatesmorethan 1 standard
deviationbelowtrend,ƴmorethan 2 standarddeviationsbelowtrend, andƴmorethan 3 standarddeviationsbelowtrend).
Source:!ǳǘƘƻǊǎΩcalculations.



Χ ǎŀǿ ǘƘŜ ǊƛǎŜ ŀƴŘ Ŧŀƭƭ ƻŦ ŀ ƎƛƎŀƴǘƛŎ ōŀƴƪƛƴƎ ǎȅǎǘŜƳ Χ
ÅThe Icelandic banking system expanded rapidly following its privatisation in the early 2000s: increasing from less than 

2 times GDP in 2003 to 10 times GDP by the time it collapsed in the autumn of 2008 ςmaking it the largest banking 
ǎȅǎǘŜƳ ƛƴ ǘƘŜ ŀŘǾŀƴŎŜŘ ǿƻǊƭŘ ǊŜƭŀǘƛǾŜ ǘƻ D5t όŜȄŎŜǇǘΣ ǇŜǊƘŀǇǎΣ ƛƴ {ŎƻǘƭŀƴŘύ Χ

ÅΧ ŀƴŘ ŀƳƻƴƎ ǘƘŜ ƭŀǊƎŜǎǘ ōŀƴƪǊǳǇǘŎƛŜǎ ƛƴ ƘƛǎǘƻǊȅ ςeven in absolute terms

1. The figure shows the development in Iceland in 2003-2007 but the position in 2007 in other countries. 
Sources:BankruptcyData.com, Interim Financial Statements of the Icelandic banks in September 2008, Central Bank of Iceland, Ólafsson,T. T., & Pétursson, T. G. (2011). Weathering the financial storm: The importance of fundamentals and flexibility. In The 
Euro Area and the Financial Crisis. Editors M. Bablavý, D. Cobham and L. Ódor. Cambridge University Press.



Χ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ƭŀǊƎŜ ǎǿƛƴƎǎ ƛƴ Ǝƭƻōŀƭ ŦƛƴŀƴŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎ
ÅThe build-up of large internal and external imbalances in the run-up to the financial crisis and the subsequent bust 

when the crisis hit coincided with the ample global liquidity in the pre-crisis period and its sharp curtailment following 
the collapse of Lehman Brothers in the autumn of 2008

ÅIs there a domestic financial cycle which is to a large extent driven by variations in global financial conditions?

Sources:Statistics Iceland, Central Bank of Iceland.



Χ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ƭŀǊƎŜ ǎǿƛƴƎǎ ƛƴ Ǝƭƻōŀƭ ŦƛƴŀƴŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎ
ÅThe build-up of large internal and external imbalances in the run-up to the financial crisis and the subsequent bust 

when the crisis hit coincided with the ample global liquidity in the pre-crisis period and its sharp curtailment following 
the collapse of Lehman Brothers in the autumn of 2008

ÅIs there a domestic financial cycle which is to a large extent driven by variations in global financial conditions?

The Bank of England global liquidity index shows the number of standard deviations from the mean (exponential moving average) from a simple unweighted average of nine liquidity measures, normalised on the period 1999-2004.
Sources:Bank of England, Statistics Iceland, Central Bank of Iceland.
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The financial cycle

άaŀŎǊƻŜŎƻƴƻƳƛŎǎ ǿƛǘƘƻǳǘ ǘƘŜ ŦƛƴŀƴŎƛŀƭ 
ŎȅŎƭŜ ƛǎ ƭƛƪŜ IŀƳƭŜǘ ǿƛǘƘƻǳǘ ǘƘŜ tǊƛƴŎŜέ

Claudio Borio, BIS



Macro-financial linkages and the financial cycle

ωThe global financial crisis served as a big wake-up call

ωHighlighted the importance of macro-financial linkages and how the 
ŦƛƴŀƴŎƛŀƭ ǎȅǎǘŜƳ Ŏŀƴ ŀƳǇƭƛŦȅ ƳŀŎǊƻ ƛƳōŀƭŀƴŎŜǎ Χ

ωΧ ŀƴŘ ǘƘŜ ƴŜŜŘ ǘƻ ƛƳǇǊƻǾŜ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŎȅŎƭŜ

Post-crisis refocus on macro-financial linkages

ωDocumenting macro-financial regularities over long periods

ωHighlighting importance of low-frequency cycles in financial variables 
and their importance in explaining economic booms and busts

ωWe add to that by looking at a richer set of financial variables, focusing 
on importance of global spillovers in a small open economy

Rapidly expanding literature



The financial cycle: definition and the data

ω¢ƘŜ ŦƛƴŀƴŎƛŀƭ ŎȅŎƭŜ Ŏŀƴ ōŜ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ŀǎ ǘƘŜ άǎŜƭŦ-reinforcing interactions 
between perception of value and risk, attitudes towards risk and financing 
ŎƻƴǎǘǊŀƛƴǘǎΣ ǿƘƛŎƘ ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ōƻƻƳǎ ŦƻƭƭƻǿŜŘ ōȅ ōǳǎǘǎέ όBorio, 2014, p. 183)

ωCan therefore think of financial cycle as the systemic co-movement of a broad 
set of financial variables and is therefore closely related to the concept of pro-
cyclicality of the financial system

The financial cycle: what do we mean?

ωNeed long data spans to capture the long, low-frequency cycles

ωWe construct a data set spanning almost one and a half century (1875-2013)

ωLƴŎƭǳŘŜǎ ǎǘŀƴŘŀǊŘ ŦƛƴŀƴŎƛŀƭ ǾŀǊƛŀōƭŜǎΥ ŎǊŜŘƛǘΣ ƳƻƴŜȅΣ ƘƻǳǎŜ ǇǊƛŎŜǎ Χ

ωΧ ŀƴŘ Řŀǘŀ ƻƴ ōŀƴƪƛƴƎ ǎȅǎǘŜƳ ōŀƭŀƴŎŜ ǎƘŜŜǘ ǎƛȊŜΣ ƭŜǾŜǊŀƎŜΣ ŀƴŘ ƭƛŀōƛƭƛǘȅ 
composition (ten financial variables in total)

We need long data spans



The financial cycle: methodology

ωAs has become standard in this literature, we apply the Christiano-Fitzgerald 
band-pass filter to the log-ŘƛŦŦŜǊŜƴŎŜǎ ƻŦ ŜŀŎƘ ǾŀǊƛŀōƭŜ Χ

ωΧ ŀƴŘ ŎǳƳǳƭŀǘŜ ǘƘŜǎŜ ƎǊƻǿǘƘ ǎŜǊƛŜǎ ƛƴǘƻ ƭƻƎ-levels (starting from zero at the 
first observation) to construct medium-term cycles (8-30 years) for each 
variable

Focus on low-frequency components of financial variables

ωThe aggregate cycle is extracted from the set of medium-term cycles using a 
ǇǊƛƴŎƛǇŀƭ ŎƻƳǇƻƴŜƴǘ ŀƴŀƭȅǎƛǎ Χ

ωΧ ǿƛǘƘ ǘƘŜ ŦƛǊǎǘ ǇǊƛƴŎƛǇŀƭ ŎƻƳǇƻƴŜƴǘ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ ŎƻƳƳƻƴ ŦƛƴŀƴŎƛŀƭ 
cycle ςi.e. the one that explains most of the combined variability in the set 
of medium-term cycles

The aggregate financial cycle



Financial variables dominated by low-ŦǊŜǉǳŜƴŎȅ ŎȅŎƭŜǎ Χ
ÅThe medium-term cycles (8-30 years) are found to dominate the cyclical behaviour of all the financial variables ςwith 

business cycles (2-у ȅŜŀǊǎύ ǇƭŀȅƛƴƎ ŀ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ǊƻƭŜ Χ

ÅΧ ǿƛǘƘ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ƳŜŘƛǳƳ-term component typically more than two times larger than the 
standard deviation of the business cycle component

1. Medium-term cycles (8-30 years) and full cycles (2-30 years) extracted from the data using the Christiano-Fitzgerald asymmetric band-pass filter. 2. Credit is measured using the total lending and bond holdings of the credit system. 3. Foreign non-core 
bank funding is measured as the ratio of foreign non-core bank funding to total bank liabilities.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ



Χ ǿƘƛŎƘ ǎŜŜƳ ƘƛƎƘƭȅ ǎȅƴŎƘǊƻƴƛǎŜŘ Χ
ÅThe medium-term cycles of most of the financial variables seem highly synchronised ςand the co-movement grows 

stronger over time (the exception are the two money measures (real M3 and M3-to-GDP ratio) and the bank leverage 
Ǌŀǘƛƻύ Χ

ÅΧ ōǳǘ ŦƻǊ ǘƘŜ ƻǘƘŜǊ ǎŜǾŜƴ ŦƛƴŀƴŎƛŀƭ ǾŀǊƛŀōƭŜǎ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ ŀǾŜǊŀƎŜǎ лΦрф όлΦтл ƛƴ ǘƘŜ Ǉƻǎǘ-WW2 period)

1. Medium-term cycles (8-30 years) extracted from the data using the Christiano-Fitzgerald asymmetric band-pass filter. 2. Credit is measured using the total lending and bond holdings of the credit system. 3. Foreign non-core bank funding is measured as 
the ratio of foreign non-core bank funding to total bank liabilities.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ



Χ ǎǳƎƎŜǎǘƛƴƎ ŀ ǿŜƭƭ ŘŜŦƛƴŜŘ ŦƛƴŀƴŎƛŀƭ ŎȅŎƭŜ
ÅThe final estimate of the aggregate financial cycle excludes the two money measures and the leverage ratio (which 

obtain negative loadings): the other seven variables receive broadly equal loadings and the aggregate cycle explains 
65% of the variability in the data (75% in the post-WW2 period)

ÅCycle with 7 peaks over 1886-2013 with varying contributions from cycles in house prices, credit, and balance sheets

1. Financial cycle and contribution of individual cyclical components, weighted with their normalised factor loadings. House price component refers to the contribution of the medium-term cycle in real house prices to the financial cycle. Credit component
refers to the weighted average contribution of medium-term cycles in real credit, credit-to-GDP and credit-to-M3 to the financial cycle. Bank balance sheet componentrefers to the weighted average contribution of medium-term cycles in bank assets-to-
GDP, foreign non-core bank liabilities ratio and total non-core liabilities ratio to the financial cycle. The individual components are normalised so that their sum has the same mean and standard deviation as the aggregate cycle.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ



Zooming in on the most recent boom-bust cycle
ÅExpansion starts in 1995 with the birth phase driven by an expansion of bank balance sheets (to a significant degree cross-

border) ςcoinciding with capital account liberalisation and a broad-sweeping privatisation of the domestic banking system

Å{ƛƎƴƛŦƛŎŀƴǘ ŎǊŜŘƛǘ ŀƴŘ ƘƻǳǎŜ ǇǊƛŎŜ ŜȄǇŀƴǎƛƻƴǎ ǎǘŀǊǘ ƛƴ ǘƘŜ ŜŀǊƭȅ нлллǎ Χ ŀƴŘ ŀƭƭ ŀŘŘ ǘƻ ŀ massive cyclical expansion that peaks 
in 2006 (therefore lasting 11 years) before reversing sharply ςwith all factors contributing to the contractionary phase

1. Financial cycle and contribution of individual cyclical components, weighted with their normalised factor loadings. House price component refers to the contribution of the medium-term cycle in real house prices to the financial cycle. Credit component
refers to the weighted average contribution of medium-term cycles in real credit, credit-to-GDP and credit-to-M3 to the financial cycle. Bank balance sheet componentrefers to the weighted average contribution of medium-term cycles in bank assets-to-
GDP, foreign non-core bank liabilities ratio and total non-core liabilities ratio to the financial cycle. The individual components are normalised so that their sum has the same mean and standard deviation as the aggregate cycle.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ



Strong co-movement with aggregate financial cycle
ÅFind strong co-movement of individual medium-term cycles with the aggregate cycle (except the three variables that 

drop out of the principal component measure of the aggregate cycle) that is rising over time

ÅAlso find strong co-movement of medium-term cycles in key macro variables

ÅThe strong co-movement with aggregate cycle continues to hold even when latest boom-bust phase is excluded

Contemporaneouscorrelation Concordance index

Total
1875-
1944

1945-
2013

1980-
2013 Total

1875-
1944

1945-
2013

1980-
2013

Real house prices 0.69 0.62 0.88 0.92 0.80 0.74 0.84 0.82

Real credit 0.91 0.95 0.89 0.92 0.84 0.78 0.90 0.88

Credit-to-GDP 0.87 0.91 0.87 0.90 0.80 0.76 0.83 0.79

Real M3 -0.11 -0.39 0.08 0.42 0.50 0.43 0.55 0.59

M3-to-GDP -0.33 -0.58 -0.15 0.11 0.43 0.48 0.39 0.47

Credit-to-M3 0.79 0.90 0.69 0.79 0.80 0.79 0.81 0.71

Bank assets-to-GDP 0.71 0.47 0.87 0.95 0.74 0.69 0.78 0.76

Bank leverage ratio -0.38 -0.70 0.10 0.54 0.35 0.16 0.51 0.62

For.non-core liabil. 0.75 0.50 0.91 0.95 0.76 0.60 0.88 0.97

Total non-core liabi. 0.91 0.90 0.91 0.93 0.87 0.91 0.83 0.88

Average 0.48 0.36 0.61 0.74 0.69 0.63 0.73 0.75

GDP 0.30 0.20 0.41 0.77 0.60 0.55 0.64 0.62

Domestic demand 0.28 0.10 0.42 0.89 0.58 0.52 0.64 0.71

Trade deficit 0.34 0.02 0.53 0.88 0.64 0.55 0.70 0.85

Thetablegivesthe contemporaneouscorrelationsandconcordanceof the medium-term cyclicalcomponentof individualvariableswith the aggregatefinancialcycle. Shadedsellshighlightnumberslargerthan or equalto 0.7.
Source:!ǳǘƘƻǊǎΩcalculations.



CƛƴŀƴŎƛŀƭ ŎȅŎƭŜ ƛǎ ƭƻƴƎ ŀƴŘ Ƙŀǎ ƭŀǊƎŜ ǊŜŀƭ ŜŦŦŜŎǘǎ Χ
ÅThe financial cycle is much longer than the typical business cycle: 16 years on average and has lengthened over time ςlasting 

19.5 years on average in the post-WW2 period (due to lengthening of expansionary phase) 

ÅLarge differences in economic activity over different phases of the financial cycle: growth is almost three times higher in the 
expansionary phase and business cycle contractions that coincide with financial cycle contractions are more drawn out

1. Business cycles refer to cycles of 2-8 years in GDP. Duration measured from troughs to peaks for expansions, from peaks to troughs for contractions, and from peak to peak for complete cycles. 2. Median growth rate of domestic demand and GDP over 
expansionary and contractionary phases of the financial cycle and the relative duration (in years) of contractions in each series that coincide with the contractionary phase of the financial cycle relative to contractions that do not coincide with 
contractionary phases of the financial cycle.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ



Χ ǿƛǘƘ ǇŜŀƪǎ ŦǊŜǉǳŜƴǘƭȅ ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ŦƛƴŀƴŎƛŀƭ ŎǊƛǎŜǎ
ÅCƛƴŀƴŎƛŀƭ ŎǊƛǎŜǎ όр ōŀƴƪƛƴƎ ŀƴŘ с άƳǳƭǘƛǇƭŜέ ŎǊƛǎŜǎύ ŀǊŜ ŎƭƻǎŜƭȅ ŀƭƛƎƴŜŘ ǿƛǘƘ ǇŜŀƪǎ ƛƴ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŎȅŎƭŜΥ ŀōƻǳǘ ул҈ ƻŦ 

cyclical peaks coincide with a financial crisis within a 3 year window

ÅAn early-warning exercise suggests that the aggregate financial cycle has a lower noise-to-signal ratio than the 
individual financial variables ςhighlighting their important interaction in amplifying financial imbalances

1. Multiple financial crises are estimated using a version of the Harding-Pagan non-parametric common cycle algorithm designed to capture the clustering nature of currency, inflation, and banking crises.
Source:!ǳǘƘƻǊǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎΦ


