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University of recent financial crisis
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Numerous bankers, politicians, policymakers,
regulators, and every other soothsayer
in Iceland and elsewhere in the
run-up to the global financial crisis
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A The latter half of the 2000s saw an enormous buitdof internal and externahacofinancial imbalances in Iceland:
asset prices were rising fast, credit growth exploding, the banking system grew enormously, fed by rising &eive

particular through cros®order wholesale funding
A The macroeconomy was overheating, the currency was overvalued, and a large trade deficit had build up

Financial and macroeconomic variables in the 2008 financial*crisis

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Real house prices
Real credit
Creditto-GDP
Real M3
M3-to-GDP
Creditto-M3
Bank asset$o-GDP
Bank leverage ratio
Foreign norcore banKiabil.
Total nonrrcore banHiabil.

GDP

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

1. Thetable showsthe developmentof eachvariablecomparedto its longterm trend for the five yearsin the run-up to andin the aftermath of a financialcrisis(startingin 2008. Thelongterm trend is estimatedfor 18702013 usingthe HodrickPrescott
filter with a smoothingparameterequalto 1,563 Redcellsindicatethat a variablewasabovetrend in a givenyearwith darkerred cellsindicatingeverlargerdeviationsabovetrend (y indicatesmore than 1 standarddeviationabovetrend, y more than 2

standarddeviationsabovetrend, andy more than 3 standarddeviationsabovetrend). Bluecellsindicatethat a variablewasbelowtrend in a givenyearwith darkerblue cellsindicatingeverlargerdeviationsbelowtrend (y indicatesmore than 1 standard
deviationbelowtrend, y' more than 2 standarddeviationsbelowtrend, andy more than 3 standarddeviationsbelowtrend).

Source! dzii Kcalbliatdns
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A The Icelandic banking system expanded rapidly following its prlvatlsatlon in the early 2000s: increasing from Ig

2 times GDP in 2003 to 10 times GDP by the time it coIIapsed in the autumn of 2GKng it the largest banklng
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Banking system size in the run-up to the The largest bankruptcies in history
international financial crisis?
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1. The figure shows the development in Iceland in 22087 but the position in 2007 in other countries. )
SourcesBankruptcyData.com, Interim Financial Statements of the Icelandic banks in September 2008, Central Bank of IcelandT.GlafésBgtursson, T. G. (2011). Weathering the financial storm: The importance of fundamentals and flexitfity. |
Euro Area and the Financial Crigislitors MBablavy D. Cobham and Ddor. Cambridge University Press.
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A The buildup of large internal and external imbalances in the-umto the financial crisis and the subsequent bust
when the crisis hit coincided with the ample global liquidity in the-gnisis period and its sharp curtailment followi
the collapse of Lehman Brothers in the autumn of 2008

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

The boom-bust cycle 2003-2009
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SourcesStatistics Iceland, Central Bank of Iceland.



A The buildup of large internal and external imbalances in the-umto the financial crisis and the subsequent bust
when the crisigit coincided with the ample global liquidity in the peasis period and its sharp curtailment followi

the collapse of Lehman Brothers in the autumn of 2008
A Is there a domestic financial cycle which is to a large extent driven by variations in global financial conditions?

The boom-bust cycle 2003-2009
Credit and debt
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The Bank oEngland global liquidity indeshows the number of standard deviations from the mean (exponential moving average) from a simple unweighted averagejoiiitineneasures, normalised on the period 198@04.

SourcesBank of England, Statistics Iceland, Central Bank of Iceland.
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Macrofinancial linkages and the financial cycle

Postcrisis refocus on mac#inancial linkages

wThe global financial crisis served as a big wakeall

wHighlighted the importance of maciftmancial linkages and how the 5
FTAYIFIYOAIlIt aeaiudSY OlyYy FFTYLX ATe YI O
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= Rapidly expanding literature

wDocumenting macrdinancial regularities over long periods

wHighlighting importance of lovirequency cycles in financial variables
and their importance in explaining economic booms and busts

wWe add to that by looking at a richer setfwfancial variabledpcusing
on importance of global spillovers in a small open economy




The financial cycle: definition and the data

The financial cycle: what do we mean?

WeCKS FTAYFIYOAIf OeéOf S O-teliforang interdctionsl O S N

between perception of value and risk, attitudes towards risk and financing

O2YyauUNIAYyilas ¢KAOK NI y A iBbria 3014 p. i83)
w Can therefore think of financial cycle as the systemimoaement of a broad

set of financial variables and is therefore closely related to the concept of pro

cyclicality of the financial system

0 2

We need long data spans

wNeed long data spans to capture the long, ftequency cycles

wWe construct a data set spanning almost one and a half century {28X3)

wLy Of dzZRS& aidl yYRFENR FAYIYOALFE G NRI

wX YR RFEOGF 2y o6lFyl1Ay3a aeaiasSy ol f
composition (ten financial variables in total)
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The financial cycle: methodology

Focus on lowrequency components of financial variables

wAs has become standard in this literature, we apply(ﬂhmstlaneFltzgerald
bandpass filter to the IogR)\ FFSNBYyOSa 2F SIFOK Ol NALF of

wX YR OdzydzZf I 1S @ KS deSels Gtd@ng froih zetoaiNifle S a
first observation) to construct mediwterm cycles (80 years) for each
variable

The aggregate financial cycle

wThe aggregate cycle is extracted from the set of meeli&im cycles using a
LINAYOALI £ O2YLRYSYyldu lylfteara X

WX GAOK O0KS FANRG LINAYOALIt O2YLRYS
cyclec i.e. the one that explains most of the combined variability in the set
of mediumterm cycles
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A The mediumterm cycles (80 years) are found to dominate the cyclical behaviour of aII the financial variainliis

businesscycles{¢ &SI NBRUO LI I @Ay3 | NBfIFGAGBSE & YFEf NRES
AX gAUGK GKS &ail yRI NRteriR So@pohenntiypically indre thak t#o twhésﬁh)igdzman the
standard deviation of the business cycle component

Cycles in real house prices?! Cycles in real credit!? Cycles in foreign non-core bank
funding??
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1. Mediumterm cycles (80 years) and full cycles-80 years) extracted from the data using tBaristianeFitzgerald asymmetric barghss filter. 2. Credit is measured using the total lending and bond holdings of the credit syskarei§n norcore
bank funding is measured as the ra}io of foreign 1wome bank funding to total bank liabilities.
Source! dzii K2 NBQ OIF f Odzf A2y & ®



A The mediumterm cycles of most of the financial variables seem highly synchrogiaad the cemovement grows
stronger over time (the exception are the two money measures (real M3 artbN&DP ratio) and the bank leverag
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Medium-term cycles in house prices, credit, and foreign non-
core bank funding?
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1. Mediumterm cycles (80 years) extracted from the data using tGaristianeFitzgerald asymmetric bargass filter. 2. Credit is measured using the total lending and bond holdings of the credit syskemei§n norcore bank funding is measured as
the ratio of foreign norcore bank funding to total bank liabilities.
Source! dzii K2 NBQ OIF f Odzf A2y & ®
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A The final estimate of the aggregate financial cycle excludes the two money measures and the leverage ratio (

obtain negative loadings): the other seven variables receive broadly equal loadings and the aggregate cycle e
65% of the variability in the data (75% in the p@é¥V2 period)

A Cycle with 7 peaks over 182813 with varying contributions from cycles in house prices, credit, and balance s

The financial cycle and individual cyclical components?!

2006

-3

1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

B House price component [JCredit component E@Balance sheet component =—Financial cycle
1. Financial cycle and contribution of individual cyclical components, weighted with their normalised factor Idddimggsprice componengfers to the contribution of the mediuserm cycle in real house prices to the financial cyCledit component
refers to the weighted average contribution of meditterm cycles in real credit, credib-GDP and crediio-M3 to the financidcycle.Bank balance sheet componesfers to the weighted average contribution of meditterm cycles in bank assets-
GDP, foreign nogore bank liabilities ratio and total necore liabilities ratio to the financial cycle. The individual compdsi@re normalised so that their sum has the same mean and standard deviation as the aggregate cycle
Source! dzi K2 NEQ O f Odzf  §A2yao®



Zooming in on the most recent bodmist cycle

A Expansion starts in 199&ith the birth phase driven by an expansion of bank balance sheets (to a significant degree crq
border)¢ coinciding with capital account liberalisation and a braageeping privatisation of the domestic banking system

A{AIYyATAOIyld ONBRAG YR K2dza S LINA OS Sradsiveyclic@xgaasioa that pedks
in 2006 (therefore lasting 11 years) before reversing shayplith all factors contributing to the contractionary phase

The most recent financial boom-bust cycle!
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B House price component [JCredit component EmEBalance sheet component =—Financial cycle
1. Financial cycle and contribution of individual cyclical components, weighted with their normalised factor Idddimggsprice componengfers to the contribution of the mediuserm cycle in real house prices to the financial cyCledit component
refers to the weighted average contribution of meditterm cycles in real credit, credib-GDP and crediio-M3 to the financidcycle.Bank balance sheet componesfers to the weighted average contribution of meditterm cycles in bank assets-
GDP, foreign nogore bank liabilities ratio and total necore liabilities ratio to the financial cycle. The individual compdsi@re normalised so that their sum has the same mean and standard deviation as the aggregate cycle

Source! dzii K2 NBQ O f Odzf A2y & ®



Strong camovement with aggregate financial cycle

A Find strong canovement of individual mediuaerm cycles with the aggregate cycle (except the three variables t
drop out of the principal component measure of the aggregate cycle) that is rising over time

A Also find strong canovement of mediursterm cycles in key macro variables
A The strong canovement with aggregate cycle continues to hold even when latest Boost phase is excluded

Contemporaneousorrelation Concordance index

1875 1945 1980 1875 1945 1980

Total 1944 2013 2013 Total 1944 2013 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
Creditto-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
Creditto-M3 0.79 0.90 0.69 0.79 0.80 0.79 0.81 0.71
Bank asset$o-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-coreliabil. 0.75 0.50 0.91 0.95 0.76 0.60 0.88 0.97
Total noncoreliabi. 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

Thetable givesthe contemporaneougorrelationsand concordanceof the mediumterm cyclicalcomponentof individualvariableswith the aggregatdinancialcycle Shadedsellshighlightnumberslargerthan or equalto 0.7.
Source! dzii KaalblEatdns
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A The financial cycle is much longer than the typical business cycle: 16 years on average and has lengthenedcdastitigng

19.5 years on average in the pastW2 period (due to lengthening of expansionary phase)

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

Median duration of financial and business Economic activity in different phases of
cycles? the financial cycle?
Years
25 6
1875-2013 1945-2013
5
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2
> 1
0 0
Exp- Con- Compl. Exp- Con- Compl. Domestic demand GDP
ansions tractions  cycles ansions tractions  cycles B Growth in activity in expansionary phase of FC (%)

B Growth in activity in contractionary phase of FC (%)

B Financial cycles B Business cycles . . ) . o
[ Relative duration of contractions in activity in different phases of FC

1. Business cycles refer to cycles & years in GDP. Duration measured from troughs to peaks for expansions, from peakgtsfor contractionsand from peak to peak for complete cycles. 2. Median growth rate of domestic demand and GDP o\
expansionary and contractionary phases of the financial cycle and the relative duration (in years) of contractions inesattiatseoincide with the contractionary phase of the financial cycle relatieemtractionsthat do not coincide with

contractionary phases of the financial cycle.

Source! dzii K2 NBQ OIF f Odzf A2y & ®
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cyclical peaks coincide with a financial crisis within a 3 year window

A An earlywarning exercise suggests that the aggregate financial cycle has a lowetasigeal ratio than the
individual financial variableshighlighting their important interaction in amplifying financial imbalances

1. Multiple financial crises are estimated using a version of the Haslagan nofparametric common cycle algorithm designed to capture ¢tustering nature of currency, inflation, and banking crises.
Source! dzii K2 NBRQ OF f Odzf F A2y & d



