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Efni pessarar kynningar byggist a rannsoknarverkefni héfunda sem kallast:
,The long history of financial boom-bust cycles in Iceland — Part II: Financial cycles”

Petta er seinni hluti rannsoknarverkefnisins en i peim fyrri var fjallad um
fijarmalakreppur & Islandi 1875-2013:

,The long history of financial boom-bust cycles in Iceland — Part I: Financial crises”,
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Stefnt er a0 pvi ad klara rannsoknina fljotlega og gefa hana ut i
rannsoknarritrod Sedlabanka islands

Skodanir sem koma fram i erindinu purfa ekki ad endurspegla skodanir
Sedlabanka islands eda peningastefnunefndar bankans




Inngangur

Alpjédlega fjarmalakreppan 2007-8

e Syndi svo ekki var um ad villast ad mikilveegir l[aerdomar
fra fyrri tid hofou ad sumu leyti gleymst innan
njodhagfraedinnar og hagstjornar
e Fjarmalakerfio er ekki endilega pessi saklausi
jafnvaegisdrifkraftur sem eykur efnahagslega skilvirkni
med pvi ad feera fjarmagn fra sparendum til peirra sem
best geta nytt pad og dreifa ahaettu til peirra sem best
geta borid hana ...

e ... heldur getur pad gegnt lykilhlutverki i ad magna upp
efnahagslegt ojafnvaegi sé pad latid leika lausum hala




Inngangur

Fjarmalakreppan vakti okkur pvi af veerum blundi

e Setti fjarmalakerfid aftur i forgrunn hagstjornar og rannsékna innan
bjodhagfraedinnar

e Ort vaxandi fjoldi rannsdkna & samspili fjarmalakerfisins og
raunhagkerfisins og a hlutverki fjarmalakerfisins vid ad kynda undir
og magna upp efnahagslegt ojafnveegi og koma af stad
fjarmalakreppum

e Ein birtingarmynd pessa er vaxandi fj6ldi rannsdkna a pvi sem kallad
hefur verid ,fjarmalasveiflan® (e. financial cycle)

s Claudio Borio (2014, bls. 183)

e ,Macroeconomics without the financial cycle is like Hamlet without
the Prince”




Hvad er fjarmalasveiflan?

s Almenn skilgreining (t.d. Borio 2014)

e Almennt séd endurspeglar fjarmalasveiflan undirliggjandi
samsveiflu fjarmalakerfisins og pau sjalforvandi innbyrdistengsl
sem eru a milli ahaettu- og virdismats sem og ahaettusaekni og
fjarmognunarskilyrda ...

e ...sem saman bua til upp- og nidursveiflur i fjarmalastaerdum

Okkar nalgun a fjarmalasveiflunni

e Fjarmalasveifluna ma hugsa sem sameiginlega langtimasveiflu
fiolda fjarmalastaerda (verds, magns og efnahagsreikninga) ...

e ... med sama haetti og hagsveiflan er hugsud sem sameiginleg
skammtimasveifla fjolda pjodhagsstaerda




Af hverju skiptir fjarmalasveiflan mali?

* Mikilvaegi fjarmalasveiflunnar fyrir innlendan pjédarbuskap hefur liklega aldrei verid eins ljést og fyrir og eftir sidustu fjarmalakreppu
* Fjarmalasveiflan magnadi upp mikla eignaverdsbdlu, gridarlega utlanabdlu og mjog ora staekkun efnahagsreikninga sem spiladi saman

vid verulegt innra og ytra 6jafnvaegi i pjodarbuskapnum ... sem ad lokum sprakk med hérmulegum afleidingum
* Eins og fyrri hluti rannséknar okkar syndi var petta hins vegar ekki i fyrsta sinn sem slik atburdaras hafdi leikid pjédarbuskapinn illa

Financial and macroeconomic variables in the 2008-10 crisis

T-5 T T+E
Real house prices
Real credit
Credit-to-GDP ratio
Real M3
M3-to-GDP ratio
Credit-to-M3 ratio
Assets-to-GDP ratio
Leverage ratio
Foreign non-core liabil.
Total non-core liabil.

Real GDP

Real domestic demand
Trade deficit-to-GDP
Nominal exchange rate
Real exchange rate
Terms of trade
Inflation

The table shows the development of each variable compared to its long-term trend for the five years in the run-up to and in the aftermath of a financial crisis, where T indicates the first year of the crisis. The long-term trend is
estimated for the whole sample period using the Hodrick-Prescott filter with a smoothing parameter equal to 1,563 (see the main text for explanation). Red cells indicate that a variable was above trend in a given year with darker
red cells indicating ever larger deviations above trend (= indicates more than 1 standard deviation above trend, m more than 2 standard deviations above trend, and m more than 3 standard deviations above trend). Blue cells indicate
that a variable was below trend in a given year with darker blue cells indicating ever larger deviations below trend (- indicates more than 1 standard deviation below trend, m more than 2 standard deviations below trend, and m more
than 3 standard deviations below trend). Source: Einarsson, Gunnlaugsson, Olafsson, and Pétursson (2015). The long history of financial boom-bust cycles in Iceland — Part I: Financial crises. Central Bank of Iceland WP no. 68.



GoOgnin og gagnatimabilid

.

e Fjarmalastaerdir
e Husnaedisverd, utlan og peningamagn, auk steerdar og samsetningar

efnahagsreikninga bankakerfis (heildareignir og girunarhlutfall, auk vaegis
innlendrar og erlendrar fjarmoégnunar banka utan innlana)

e pjédhagssteerdir
e VLF, innlend eftirspurn, halli a vidskiptum vid utléond, nafn- og raungengi,
vidskiptakjor og verdbolga

ms  Gagnatimabil

o Arleg gogn yfir timabilid 1875-2013 (styttra timabil fyrir sumar staerdir)
e Gagnatimabili skipt i prju undirtimabil

e Heildartimabilinu skipt i tvennt: 1875-1944 og 1945-2013

e Seinna timabilinu skipt i tvennt: timabilid fra 1980-2013
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e Notast er vid arlegar l6g-breytingar til ad tryggja ad gognin séu sistaed
e Hver staerd er siud med tidnisiu Christiano-Fitzgerald

e Skammtimasveiflur (2-8 ara sveiflur, p.e. hefdbundnar hagsveiflur):
fjarleegum sveiflur med haerri tidni en 2 ar og laegri tidni en 8 ar

e Langtimasveiflur (8-30 ara sveiflur): fjarleegum sveiflur med haerri tioni
en 8 ar og lzegri tidni en 30 ar
e Siudu gognin ,,uppsofnud” til ad fa sveiflur i upphaflegu r6dunum

e Fjarmalasveiflan

e Heildarsveiflan er fengin med pvi ad finna sameiginlega langtimasveiflu
fjarmalasteerdanna med frumpattagreiningu (e. principal component)




Megineinkenni langtimasveiflna i hagsteeroum

* Lengd langtimasveiflu fjarmalastaerda er 11% ar og nanast allar vara 10 ar eda lengur
* Uppsveiflur eru lengri en nidursveiflur og sveiflur i fjarmalasteerdum eru ad medaltali lengri og yktari en i

bjodhagssteerdunum
* Svo virdist sem langtimasveiflur i fjarmalastaerdunum hafi einnig lengst og ordid yktari eftir pvi sem leid a timabilid

Table 1 Key characteristics of medium-term cycles

Duration Amplitude Slope
Expan- Con- Full Expan- Con- Expan- Con-
sion  traction cycle sion  traction sion  traction
Averages
Financial variables 6.45 5.60 11.65 0.25 -0.22 0.03 -0.03
Macroeconomic variables 5.00 4.86 9.57 0.12 -0.13 0.02 -0.02
All variables 5.85 5.29 10.79 0.20 -0.18 0.03 -0.03

The upper panel of the table reports summary statistics for the medium-term cyclical component of each variable for the total sample (1875-2013). Duration is the number of years between troughs and peaks (for expansions) or
peaks and troughs (for contractions). The duration of the full cycle is measured from peak to peak. Amplitude is the change from trough to peak (for expansions) or peak to trough (for contractions). Slope denotes the ratio between
amplitude and duration. Duration, amplitude and slope are in all cases obtained using sample medians.



Langtimasveiflur mikilvaegasti driftkraftur hagstaerda

* Langtimasveiflur (8-30 ara) yfirgnaefa hefdbundnar hagsveiflur (2-8 ar)
* Langtimasveiflur vega pvi pyngra en hagsveiflur i préun bzedi fjarmala- og pjédhagsstaerda ...

e ..sem eritaktvid pad sem pekkist i 6drum idnrikjum (pott hlutfallid sé eitthvad laegra hér)

Table 2 Relative volatility of short- and medium-term cycles Medium-term and complete cycles in house prices and credit
Total sample 1875-1944 1945-2013 1980-2013 4 — Real house prices (medium-term cycle)
Real house prices 1.76 111 2.09 2.35 34 —— Realhouse prices (full cycle)
Real credit 2.67 2.66 2.64 2.81
Credit-to-GDP ratio 2.21 2.20 2.20 2.24 2
Real M3 2.61 2.64 2.59 2.53
M3-to-GDP ratio 2.33 2.01 2.65 281 1
Credit-to-M3 ratio 2.99 3.71 2.32 1.68 0-
Bank assets-to-GDP ratio 1.86 2.24 1.75 1.77
Bank leverage ratio 2.45 2.73 1.93 1.24 -1+
Foreign non-core liabilities 2.22 1.40 2.66 2.78 )
Total non-core liabilities 2.13 2.04 2.20 2.26 “ 1880 1800 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Real GDP 2.13 2.15 2.09 2.39
Real domestic demand 1.54 1.27 1.83 1.97 6 ] ]
Trade deficit-to-GDP ratio 0.82 0.65 1.21 135 4| Egzl';f:i:‘(f(uﬁfc";;’“"e’m cyck)
USD exchange rate 2.08 1.65 2.21 2.59 5]
Real exchange rate 1.50 1.72 1.39 1.57 '
Terms of trade 0.93 0.85 1.30 1.96 .0+
Inflation 1.03 1.10 0.91 1.07 2]
Averages -4
Financial variables 2.34 2.45 2.21 2.04
Macroeconomic variables 1.44 1.25 1.64 1.95 -6
All variables 1.99 1.97 1.99 2.02 -8

T T T T T T T T T T T T T T T T T T T T T T T T T T T
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

The table reports the relative standard deviations of medium-term (8 to 30 years) and short-term (2 to 8 years) cycles for each variable. A number above (below) unity indicates that the medium-term cyclical component is more
(less) volatile than the short-term component. The figure reports the medium-term (8-30 years) and complete (2-30 years) cycles in real house prices and real credit.



Samfylgni fjarmalasteerda eykst yfir tima

* Fylgni milli langtimasveiflna i fjarmalastaerdum fer smam saman vaxandi og er ordin mjog sterk i lok timabilsins (nema fyrir
peningamagn og girun banka)

* Fjoldi fylgnistika sem eru um og yfir 0,7 fer Ur 7 a fyrsta timabilinu i 18 a sidasta timabilinu og fjoldi stika yfir 0,8 ur 5i 11
* Aukin samfylgni gefur til kynna ad smam saman sé ad myndast sameiginleg sveifla, p.e. fjarmalasveifla

Tables 3 and 4 Comparision of correlations of medium-term cyclical components 1875-1944 and 1980-2013

Foreign
Real house Credit-to- Credit-to- Bank assets- Bank  non-core Total non-
prices Real credit GDP Real M3 M3-to-GDP M3 to-GDP leverage liab.  core liab.
1875-1944
Real house prices 1.00 -0.46 -0.60 0.68 0.62 -0.69 -0.11 0.34 0.08 -0.38
Real credit 1.00 0.86 -0.23 -0.55 0.85 0.24 -0.54 0.48 0.79
Credit-to-GDP 1.00 -0.56 -0.50 0.93 0.36 -0.65 0.50 0.80
Real M3 1.00 0.71 -0.70 -0.16 0.45 0.10 -0.44
M3-to-GDP 1.00 -0.78 -0.02 0.41 0.14 -0.56
Credit-to-M3 1.00 0.26 -0.64 0.30 0.82
Bank assets-to-GDP 1.00 -0.50 0.36 0.49
Bank leverage 1.00 -0.03 -0.90
Foreign non-core liab. 1.00 0.23
Total non-core liab. 1.00
1980-2013

Real house prices 1.00 0.96 0.90 0.60 0.30 0.63 0.93 0.61 0.78 0.76
Real credit 1.00 0.97 0.70 0.44 0.58 0.90 0.50 0.76 0.75
Credit-to-GDP 1.00 0.63 0.42 0.62 0.88 0.40 0.73 0.69
Real M3 1.00 0.92 -0.18 0.50 0.34 0.17 0.21
M3-to-GDP 1.00 -0.45 0.23 0.10 -0.16 -0.13
Credit-to-M3 1.00 0.67 0.30 0.86 0.80
Bank assets-to-GDP 1.00 0.55 0.85 0.83
Bank leverage 1.00 0.51 0.53
Foreign non-core liab. 1.00 0.98
Total non-core liab. 1.00

The table gives the contemporaneous correlations of the medium-term cyclical component of the financial variables for the first and last subsamples. Shaded sells highlight correlation coefficients larger than or equal to 0.7.



Daemi: lengri sveiflur husnaedisverds og utlana

* Framan af eru tengsl langtimasveiflna i Utldnum og husnaedisverdi tiltolulega veik (liklega vegna lana i adra geira; hve
hdsnaedismarkadur var vanpréadur og verdmyndunin takmorkud; auk mogulegs maelivanda)

« A seinni hluta timabilsins er sambandid hins vegar mjog sterkt og eru fjarmalastaerdirnar tvaer ordnar nanast
fullkomlega samstiga er lidur a timabilid

Figure 1 Medium-term cycles in house prices and credit
1875-2013 period (left) and 1945-2013 (right)
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Mat a fjarmalasveiflunni

* Til ad meta fjarmalasveifluna notum vid frumpattagreiningu par sem fyrsti frumpatturinn er tulkadur sem fjarmalasveiflan:
skyrir teeplega 50% af breytileika fjarmalasteerdanna 10 yfir allt timabilid

* Steerdirnar fa svipad vaegi nema husnadisverd sem faer heldur laegra vaegi og peningamagns og girunar sem fa neikveett vaegi
« An beirra 3 fa hinar 7 svipad vaegi og breytileikinn sem sameiginlega sveiflan skyrir eykst i 63% og i yfir 80% er lidur & timabilid

Table 5 Principal component estimation of the financial cycle

First principal component

Unrestricted Restricted
Total sample Total sample 1875-1944 1945-2013 1980-2013
Proportion of variance 0.47 0.63 0.62 0.73 0.83
Normalised factor loadings
Real house prices 0.08 0.09 -0.15 0.14 0.15
Real credit 0.21 0.16 0.22 0.15 0.15
Credit-to-GDP ratio 0.22 0.16 0.24 0.15 0.14
Real M3 -0.07 — — — —
M3-to-GDP ratio -0.11 — — — —
Credit-to-M3 ratio 0.21 0.13 0.23 0.11 0.13
Bank assets-to-GDP ratio 0.17 0.15 0.14 0.15 0.15
Bank leverage ratio -0.12 — — — —
Foreign non-core liabilities 0.17 0.15 0.11 0.15 0.15
Total non-core liabilities 0.23 0.16 0.21 0.15 0.14
Total 1.00 1.00 1.00 1.00 1.00

The table reports the proportion of variance explained by the first principal component of the medium-term cyclical components of the financial variables and the individual factor loadings of each financial variable. Column 2
reports the first principal component for all the ten financial variables, while columns 3-6 report the first principal component for the restricted set of seven financial variables that excludes the three variables that obtain negative
loadings in column 2 (the two money measures and the leverage ratio) over the total sample period and three subsamples.



Fiarmalasveiflan og samsetning hennar

» 7 sveiflur sem eru misstérar og -langar en sidasta uppsveiflan ber af hvad vardar staerd og er einnig mjog 6ng (11 ar)
* Hun var framan af drifin afram af staekkun efnahagsreikninga en utlan og husnaedisverd beaetast sidan vid

« Utlan hafa jafnan einnig leikid stért hlutverk i fjarmalauppsveiflum en dhrifa husnaedisverds geetir fyrst og fremst i
sidustu uppsveiflu

Figure 2 The financial cycle and contribution of individual cyclical components
Financial cycle (left) and contribution of medium-term components (right)
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Financial cycle and contribution of individual cyclical components, weighted with their normalised factor loadings. House price cycle component refers to the contribution of the medium-term cycle in real house prices to the
financial cycle, Credit cycle 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 cycle component refers 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.



Megineinkenni fjarmalasveiflunnar

* Fjarmalasveiflan er 16ng (15 ar ad medaltali) og lengist er lidur a timabilid (19 ar eftir strid og 24 ar eftir 1980) ...
adallega vegna pess ad uppsveiflufasi sveiflunnar lengist 8 medan ad samdrattarfasinn helst dbreyttur

* Fjarmalasveiflan verdur einnig 6flugri og 6fgakenndari eftir pvi sem lidur a timabilid
* Lengd sveiflunnar apekk pvi sem adrar rannsoknir fa (Drehmann o.fl., 2012, fa 16 ara sveiflur medal ymissa idnrikja)

Table 6 Key characteristics of the financial cycle

Total sample 1875-1944 1945-2013 1980-2013
Duration in expansions 7.00 7.00 8.50 12.50
Duration in contractions 9.00 9.00 8.50 9.00
Duration of complete cycle 15.00 13.00 19.00 24.00
Amplitude of expansions 1.70 1.21 2.41 3.27
Amplitude of contractions -2.65 -2.83 -2.34 -3.74
Slope of expansions 0.21 0.17 0.31 0.28
Slope of contractions -0.22 -0.31 -0.22 -0.51

The table reports summary statistics for the financial cycle. Duration gives the duration of a full cycle in years (from peak to peak). Amplitude gives the average of the amplitude in the expansionary and contractionary (the absolute
value) phases of the cycle. Slope denotes the ratio between amplitude and duration. Duration, amplitude and slope are in all cases obtained using sample medians.



Fylgni fjarmala- og pjédhagsstaerda vid fjarmalasveifluna i

* [takt vid |nnbyr6|sfylgn| fjarmalasteerdanna sést ad fylgni peirra vid fjarmalasveifluna eykst yfir tima og er ordin mjog mikil
begar lida tekur a timabilid (hvort sem horft er a einfalda fylgnistika eda hversu oft paer eru samfasa) — undantekningarnar eru
sem fyrr peningamagnssteerdirnar tvaer og girunarhlutfallid

* Margar pjodhagsstaerdir einnig natengdar fjarmalasveiflunni er lida tekur a timabilid — sérstaklega innlend eftirspurn og
vidskiptahalli — en einnig raungengi

Table 7 Correlations and concordance of individual variables with the financial cycle

Contemporaneous correlations Concordance index

Total sample 1875-1944 1945-2013 1980-2013 Total sample 1875-1944 1945-2013 1980-2013
Real house prices 0.51 -0.44 0.84 0.93 0.67 0.52 0.77 0.79
Real credit 0.89 0.93 0.89 0.92 0.86 0.80 0.90 0.88
Credit-to-GDP ratio 0.86 0.95 0.86 0.89 0.83 0.84 0.83 0.79
Real M3 -0.06 -0.40 0.12 0.42 0.48 0.36 0.55 0.59
M3-to-GDP ratio -0.25 -0.49 -0.12 0.11 0.44 0.52 0.39 0.47
Credit-to-M3 ratio 0.74 0.89 0.65 0.79 0.83 0.86 0.81 0.71
Bank assets-to-GDP ratio 0.80 0.60 0.90 0.96 0.76 0.73 0.78 0.76
Bank leverage ratio -0.32 -0.74 0.14 0.55 0.35 0.11 0.51 0.62
Foreign non-core liabilities 0.81 0.55 0.91 0.94 0.75 0.55 0.88 0.97
Total non-core liabilities 0.90 0.89 0.91 0.93 0.86 0.91 0.83 0.88
Real GDP 0.29 0.16 0.43 0.76 0.59 0.52 0.64 0.62
Real domestic demand 0.32 0.08 0.46 0.89 0.59 0.52 0.64 0.71
Trade deficit-to-GDP ratio 0.34 0.02 0.53 0.88 0.64 0.55 0.70 0.85
USD exchange rate -0.01 -0.15 0.03 0.05 0.49 0.36 0.57 0.44
Real exchange rate -0.02 -0.53 0.27 0.76 0.50 0.41 0.55 0.62
Terms of trade -0.26 -0.45 -0.10 0.04 0.43 0.30 0.52 0.56
Inflation -0.08 -0.56 0.41 0.44 0.54 0.34 0.67 0.68

Averages

Financial variables 0.49 0.27 0.61 0.74 0.68 0.62 0.72 0.75
Macroeconomic variables 0.08 -0.20 0.29 0.55 0.54 0.43 0.61 0.64
All variables 0.32 0.08 0.48 0.66 0.62 0.54 0.68 0.70

The table gives the contemporaneous correlations and concordance of the medium-term cyclical component of individual variables with the financial cycle. Shaded sells highlight numbers larger than or equal to 0.7.



Efnahagsumsvif 6lik i mismunandi fosum fjarmalasveifluzz -
* Fjarmalasveiflan er lengri og sveiflukenndari en hagsveiflan og virdist munurinn fara vaxandi yfir tima /‘}LA

* Verulegur munur er a efnahagsumsvifum i upp- og nidursveiflufasa fjarmalasveiflunnar: medalvoxtur naestum prefalt meiri i

uppsveiflufasa en nidursveiflufasa ... og munurinn eykst er lidur a timabilid
» Samdrattarskeid i efnahagsumsvifum sem fara saman vid nidursveiflufasa fjarmalasveiflunnar vara einnig ad jafnadi lengur

Table 9 Domestic demand and GDP in different phases of the financial cycle

Total sample  1875-1944  1945-2013  1980-2013

Domestic demand

Growth in expansionary phase of financial cycle 0.056 0.042 0.059 0.058

Growth in contractionary phase of financial cycle 0.024 0.033 0.017 0.015

Relative duration in contractions 2.00 1.50 2.00 2.00
GDP

Growth in expansionary phase of financial cycle 0.049 0.049 0.049 0.043

Growth in contractionary phase of financial cycle 0.018 0.047 0.013 0.012

Relative duration in contractions 2.00 3.00 2.00 2.00

The table shows the median growth rate of domestic demand and GDP over the expansionary and contractionary phases of the financial cycle, and the relative duration (in years) of contractions in each series that coincide with
contractionary phases of the financial cycle relative to contractionary phases that do not coincide with contractionary phases of the financial cycle. Thus, relative duration (below) unity indicates that short-term (business cycle)
contractions that coincide with contractionary phases of the financial cycle are longer (shorter) than contractions that do not coincide with contractionary phases of the financial cycle.



Er fjarmalasveiflan tengd alpjodlegu fjarmalasveiflunni?

Innlend fjarmalasveifla virdist natengd alpjédlegu fjarmalasveiflunni (maeld med fjdrmalasveiflu Bandarikjanna): nain tengsl innlendrar
fiarmalasveiflu vid langtimasveiflu fjolda bandariskra fjarmalasteerda (og ahrifin sjast i flestum innlendu fjarmalasteerdunum)

Mjog nain tengsl vid einfaldan maelikvarda a bandariskri fjarmalasveiflu: fylgnin ordin yfir 0,8 a seinni hluta timabilsins og sveiflurnar i

sama fasa hatt i 80% af timabilinu 6llu
Kénnum lika vidboétarahrif fra Danmorku, Noregi og Bretlandi en finnum ekki — fyrir utan utlanasveiflu Danmerkur 1875-1944

Table 10 Correlations and concordance of US and Icelandic financial cycles

Contemporaneous correlations Concordance index
US financial variables Total sample 1875-1944 1945-2013 1980-2013 Total sample 1875-1944 1945-2013 1980-2013
Real house prices 0.73 0.53 0.84 0.90 0.60 0.49 0.67 0.74
Real credit 0.53 0.44 0.63 0.63 0.64 0.56 0.70 0.71
Credit-to-GDP ratio 0.62 0.67 0.62 0.63 0.72 0.67 0.75 0.74
Real M3 -0.33 -0.41 -0.28 -0.08 0.35 0.24 0.42 0.56
M3-to-GDP ratio 0.09 0.53 -0.16 -0.23 0.61 0.69 0.55 0.53
Credit-to-M3 ratio 0.63 0.66 0.63 0.81 0.68 0.62 0.72 0.62
Bank assets-to-GDP ratio 0.49 0.47 0.51 0.51 0.74 0.80 0.70 0.76
Real long-term interest rate 0.43 0.57 0.34 0.28 0.59 0.64 0.55 0.56
Real stock prices 0.00 0.32 -0.33 -0.33 0.44 0.56 0.36 0.38
Composite financial cycle 0.77 0.68 0.86 0.87 0.74 0.64 0.80 0.74
Dates of peaks in Icelandic and US financial cycles
Iceland 1908 - 1923 1934 - 1949 1958 - 1983 - 2006
us 1907 1913 — 1931 1937 1949 1956 1964 1980 1988 2006
Dates of troughs in Icelandic and US financial cycles
Iceland - - 1917 1926 - 1943 1953 - 1969 - 1994 2012
us 1901 1909 1919 - 1935 1943 1953 1961 1969 1983 1994 2012

The table gives the contemporaneous correlations and concordance of the medium-term cyclical component of US financial variables with the aggregate Icelandic financial cycle. The US composite financial cycle is obtained as the
first principal component of the medium-term cycles in US real house prices and the credit-to-GDP ratio. Shaded sells highlight numbers larger than or equal to 0.7.



asveifla otru

Innlend og alpjodleg fjarma ega apekkar

* Sveiflurnar eru 6trulega natengdar: yfir riflega aldartimabil eru paer i sama fasa i riflega 80 ar sem naer yfir timabil
olikrar umgjardar hagstjornar og fjarmalalegrar sampaettingar Islands vid utlénd

* Ndnast allir toppar innlendrar fjarmalasveiflu eiga sér samsvorun i peirri alpjédlegu a ndnast sama tima (oftast 48 sama
ari eda toppur peirrar innlendu fylgi 1-2 ari 4 eftir peirri alpjoédlegu)

Figure 4 The US and Icelandic financial cycles
1900-2013 period (left) and 1945-2013 (right)
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Nain tengsl fjarmalasveifina og fjarmalakreppa

* Toppar fijarmalasveiflunnar eiga mikla samsvérun med alvarlegum efnahagsafollum og fjarmalakreppum 3 islandi ...
einkum bankakreppum eda fjolpaettum fjarmalakreppum

+ A bad vid hvort sem horft sé til toppa fjarmalasveiflunnar i heild eda innlends hlutar hennar (p.e. par sem ahrif
bandarisku fjarmalasveiflunnar hafa verid hreinsud burt)

Figure 5 The financial cycle, demand disasters and financial crises
Demand disasters (left) and financial crises (right) shown as shaded areas
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Shaded areas denote demand disasters (grey shaded area, left), multiple financial crises (grey shaded area, right), and banking crises (green shaded area, right). Orange shaded areas denote periods where banking and multiple
financial crises coincide.



Nain tengsl fjarmalasveifina og fjarmalakreppa

* Nanast allir toppar fjarmalasveiflunnar fara pannig saman vid einhvers konar fjarmalaafall ...

e ... fyrir utan fyrsta toppinn 1908 en p6 vard nokkur araun a fjarmalakerfid a svipudum tima

* Adrir hatoppar — hvort sem pad er i heildarsveiflunni eda innlendum hluta hennar — eru nanast allirinnan 3 ara glugga
fra pvi ad einhvers konar fjarmalaafall brestur a

Table 13 Peaks in the financial cycle and financial distresses

Cyclical peaks

Aggregate  Local

cycle component  Financial distresses at similar dates

1908 1908 No financial crisis identified but there was a sharp deterioration of access to foreign funding for local banks following
the global banking panic in 1907

1923 1921 A currency crisis in 1919-20 and a systemic banking crisis in 1920 (part of a multiple financial crisis lasting from 1914
to 1921)

1934 1935 A systemic banking crisis in 1930-31 and a currency crisis in 1932 (part of a multiple financial crisis lasting from 1931
to 1932)

- 1943 No currency or banking crisis but an inflation crisis in 1940-43

1949 — A currency crisis in 1950, followed by an inflation crisis in 1950-51 (part of a multiple financial crisis lasting from 1948
to 1951)

1958 1960 A currency crisis in 1960

- 1975 Inflation and currency crises lasting from 1973-89 and 1974-85, respectively

1983 1983 Coincides with the ongoing inflation and currency crises from above and a non-systemic banking crisis in 1985-86

- 1993 A twin currency and (non-systemic) banking crisis in 1993 (part of a multiple financial crisis lasting from 1991-93)

2006 2006 Currency and banking crises from in 2008-9 and 2008-10, respectively (part of a multiple financial crisis lasting from

2008 to 2010)

The table gives the dates of peaks in the aggregate financial cycle in Iceland and its local component. These dates are compared to periods of financial turmoil at similar dates.



Er fjarmalauppsveifla fyrirbodi fjarmalakreppu?

* Fjarmalasveiflan virdist gdédur fyrirbodi fyrir fjarmalakreppur: i naestum 60% tilvika fylgir bankakreppa i kj6lfar
fjarmalauppsveiflu innan naestu 3 ara og i naestum 50% tilvika fjolpaettra fjarmalakreppa

* Stundum fylgir engin fjarmalakreppa fjarmalauppsveiflu en hlutfall ,rangra“ og , réttra” vidvarana er lzegra en hja einstaka
fjarmala- og pjédhagssteerdum sem synir mikilvaegi samspils mismunandi fjarmalasteserda vid ad magna upp 6jafnveegi

Table 14 Cyclical expansions and financial crises

Banking crises Multiple financial crises

Expan- Expan- Expan- Expan-
sions sions not Noise- sions sions not Noise-
close to close to signal close to close to signal
Crises Ccrises ratio Crises crises ratio

Averages
Financial variables 0.35 0.51 1.59 0.31 0.42 1.41
Macroeconomic variables 0.23 0.63 3.07 0.38 0.56 1.58
All variables 0.30 0.56 2.20 0.34 0.48 1.48
Financial cycle

Financial cycle 0.57 0.29 0.50 0.43 0.14 0.33
Fin. cycle (local comp.) 0.44 0.44 1.00 0.33 0.33 1.00

Expansions (not) close to crises gives the fraction of medium-term cyclical expansions that are (not) followed by a financial crises within a 3 year window. The noise-signal ratio gives the ratio between the two fractions. Shaded
sells denote cases where individual variables outperform the aggregate financial cycle. Thus, for expansions close to crises, they denote numbers higher than the corresponding number for the financial cycle but for expansions not
close to crises and the noise-signal ratio, they denote numbers lower than the corresponding number for the financial cycle.



Fiarmalasveiflan, fjarmagnsfleedi og gjaldeyriskreppur

* Erlidur a timabilid sjast skyr tengsl langtimasveiflu i vioskiptahalla og erlendrar fjarmdgnunar innlendra banka annars vegar
og fjarmalasveiflunnar hins vegar: i uppsveiflufasa fjarmalasveiflunnar eykst jafnan halli a vidskiptum vid utlond og erlend
fjarmoégnun bankanna eykst ... sem snyst sidan vid pegar komid er i nidursveiflufasa sveiflunnar

* [tveimur tilvikum er vidsnuningurinn svo snarpur ad i kjoIfarid fylgir ,sudden stop” og gjaldeyriskreppa og i badum tilvikum
eru sett a fjarmagnshoft

Figure 6 The financial cycle, capital flows and sudden stops
Currency crises (grey) and sudden stop crises (orange) shown as shaded areas
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Financial cycle (left axis) and medium-term cycles in the trade deficit-to-GDP ratio and the ratio of foreign non-core bank liabilities to total liabilities (right axis). Currency crises are denoted as shaded grey areas and currency
crises that coincide with sudden stop of capital inflows as orange shaded areas.



Fiarmalasveiflan og sveiflur i einkaneyslu

* Rannsoéknir hafa synt ad sveiflur i einkaneyslu — sérstaklega neyslu a varanlegum og halfvaranlegum vorum — eru meiri héren i
00rum idnrikjum og stor afoll i einkaneyslu eru mun algengari hér a landi en i 68rum idnrikjum

* Sveiflur i neyslu @ varanlegum og halfvaranlegum vorum virdast natengdar fjarmalasveiflunni: i uppsveiflufasa fjarmala-
sveiflunnar haekkar eignaverd og adgengi ad lansfé batnar (og raungengi haekkar) sem audveldar fjdrmoégnun varanlegrar
neysluvoru ... petta snyst sidan vid i nidursveiflufasa fjarmalasveiflunnar

Figure 7 The financial cycle and consumption
Multiple financial crises shown as shaded areas
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Financial cycle (left axis) and medium-term cycles in total consumption and its subcomponents (right axis). Shaded areas denote multiple financial crises.



Fjarmalasveiflan og opinber fjarma

* Fyrri rannsoknir hafa synt ad rikisfjarmal fylgja hagsveiflunni og ad stjorn rikisfjarmala hafi pvi tilhneigingu til ad leggjast a
sveif med hagsveiflunni og ykja hana

* Neer einnig til fjarmalasveiflunnar: i uppsveiflufasa hennar aukast tekjur rikissj6ds vegna haekkandi eignaverds og skatttekna
af fjdrmagnstekjum og efnahagsumsvifum almennt ... virdist oft leka ut i utgjold (og pa oft med einhverri tof)

Figure 8 The financial cycle and fiscal policy
Multiple financial crises shown as shaded areas
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Financial cycle (left axis) and medium-term cycles in the government expenditure and income ratios to nominal GDP (right axis). Shaded areas denote multiple financial crises.



Nidurstddur og lzerdomar

mmmms  Vleginnidurstoour

e Langtimasveiflur mikilvaegar: vega pyngra en skammtimasveiflur og vaegi peirra fer vaxandi

e Samfylgni langtimasveiflna fjarmalastaerda eykst yfir tima og skyr merki um myndun vel
afmarkadrar fjarmalasveiflu

e Fjarmalasveiflan er badi lengri og yktari en hefdbundin hagsveifla og munurinn fer vaxandi er
lidur a timabilid: heilt 4 litid er medallengd hennar 15 ar en 19 ar eftir seinna strid

e Mikill munur a efnahagsumsvifum i upp- og nidursveiflufasa fjarmalasveiflunnar

e Innlend fjarmalasveifla er ndtengd peirri alpjodlegu

e Nain tengsl fjarmalasveiflu og fjarmalakreppa

e Uppsveiflufasi fjarmalasveiflu virdist god leidandi visbending fyrir fjarmalakreppur

e Lerdomar

e Virdist erfitt ad skilja innlenda efnahagsproun an pess ad skilja fjarmalasveifluna

e [slensk efnahagsframvinda tengdari heimsbuskapnum (og pa i gegnum fjarmalafarveginn) en
fyrri rannsoknir gafu e.t.v. til kynna

e Kallar a sterkari umgjord hagstjérnar med fjarmalasveifluna og vionam gagnvart henni i huga




