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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?,
Sedlabanki Islands Working Paper nr. 68, 2015

Stefnt er ad pvi ad klara rannsoknina fljotlega og gefa hana ut i
rannséknarritrod 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 einhverju 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 dreifir 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 6jafnveegi 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 pannig pau sjalférvandi
innbyrdistengsl sem eru a milli aheettu- og virdismats sem og
aheaettusaekni og fjarmoégnunarskilyrda ...

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




GoOgnin og gagnatimabilid

.

e Fjarmalastaerdir
e Husnaedisverd”, Uutldn og peningamagn, auk steerdar og samsetningar

efnahagsreikninga bankakerfis (heildareignir og girunarhlutfall, auk vaegis
innlendrar og erlendrar heildsélufjarmoégnunar)

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

ms  Gagnatimabil

o Arleg gdgn yfir timabilid 1875-2013 (sumar bankastaerdir fra 1886)
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

* Rannsoknin hefur verid endurgerd fra fyrri dtgafu med nyjum gégnum um hdsnaedisverd fra 1875-1939 sem byggja 4 greiddum brunatryggingum i Reykjavik i stad gognum um byggingakostnad.



Adferdafraedin
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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 teeplega 12 ar og 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

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 6.65 5.70 11.85 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 5.97 5.35 10.91 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 dra) eru ad jafnadi riflega tvofalt steerri en hefdbundnar hagsveiflur (2-8 ar) ...
* ... langtimasveiflur vega pvi pyngra en hagsveiflur i préun baedi fjarmala- og pjodhagssteerda ...

e ...sem eritakt vid pad sem pekkist i 6drum idnrikjum

Medium term and complete cycles in house prices and credit
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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 er téluverd og fer 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
» Gefur til kynna ad skyrt afmorkud fjarmalasveifla sé til stadar sem verdur e meira afgerandi er lidur a8 timabilid
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The table gives the contemporaneous correlations of the medium-term cyclical component of the financial variables.

m numbers higher than 0.85.

indicates numbers between 0.6 and 0.7, = numbers between 0.7 and 0.8, m numbers between 0.8 and 0.85, and




Daemi: lengri sveiflur husnaedisverds og utlana

» Skyr tengsl milli langtimasveiflu i hdisnaedisverdi og utldanum (fyrir utan stridsarin 1939-45 sem gaeti endurspeglad ad
hluta maeliskekkju @ pessum arum): toppar og botnar sveiflnanna eru nanast allir samstiga

e Sambandid verdur enn skyrara er lidur a timabilid: hafa verid nanast fullkomlega samstiga sidustu halfa 6ld

Medium-term cycles in house prices and credit
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Mat a fjarmalasveiflunni

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

* Steerdirnar fa svipad vagi nema peningamagn og girunarhlutfallid sem fa neikvaett vaegi
« An beirra 3 fa hinar 7 svipad vaegi og breytileikinn sem sameiginlega sveiflan skyrir eykst i 65% og i yfir 80% er lidur & timabilid

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 0.50 0.65 0.60 0.75 0.83
Normalised factor loadings
Real house prices 0.15 0.12 0.11 0.15 0.15
Real credit 0.21 0.16 0.18 0.15 0.15
Credit-to-GDP ratio 0.21 0.15 0.18 0.15 0.14
Real M3 -0.07 — — — -
M3-to-GDP ratio -0.12 - - - -
Credit-to-M3 ratio 0.21 0.14 0.17 0.11 0.12
Bank assets-to-GDP ratio 0.15 0.13 0.09 0.14 0.15
Bank leverage ratio -0.12 — — — —
Foreign non-core liabilities 0.16 0.13 0.10 0.15 0.15
Total non-core liabilities 0.22 0.16 0.17 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 byrjar 1995 og er framan af drifin afram af staekkun efnahagsreikninga pegar einkavaeding fjarmalastofnana st6d

sem haest en sidan baetast utlan og husnaedisverd vid a fyrstu arum 21. aldar
Synir ad efnahagsreikningar innihalda mikilvaegar upplysingar um fjarmalasveifluna

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 (16 ar ad medaltali) og lengist er lidur a timabilid (taeplega 20 ar eftir strid og 24 ar eftir 1980)
... a0allega vegna pess ad uppsveiflufasi sveiflunnar lengist 8 medan ad samdrattarfasinn helst 6breyttur

* 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)

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 9.50 9.50 8.50 9.00
Duration of complete cycle 16.00 16.00 19.50 24.00
Amplitude of expansions 2.14 1.61 2.53 3.13
Amplitude of contractions -2.34 -2.46 -2.34 -3.54
Slope of expansions 0.23 0.23 0.30 0.26
Slope of contractions -0.20 -0.22 -0.20 -0.48

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 pjodhagssteerda vid fJarmaIasvelﬂunaﬁ,

* [ takt vid innbyrdisfylgni fjiarmalasteerdanna sést ad fylgni peirra vid fjarmalasveifluna eykst yfir tima og er ordin mjog
mikil pegar lida tekur & timabilid (hvort sem horft er 4 einfalda fylgnistika eda hversu oft paer eru samfasa)

e Margar pjodhagssteerdir einnig natengdar fjarmalasveiflunni er lida tekur a timabilid — sérstaklega innlend eftirspurn

og vidskiptahalli — en einnig VLF og raungengi

Contemporaneous correlation

All sample 1875-1944 1945-2013 1980-2013

Real house prices 0.69 o.c2oss e
Real credit 091 095 08 092
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Real M3 -0.11 -0.39 0.08 0.42
M3-to-GDP -0.33 -0.58 -0.15 0.11
Credit-to-M3

Assets-to-GDP
Leverage ratio
Foreign non-core

Total non-core

GDP

Domestic demand _ _

Trade deficit-to-GDP ) ) 0. 49_
Nominal exchange rate -0.03 -0.12 0.01

Real exchange rate 012 -0.61 0. 24_
Terms of trade -0.23 -0.32 -0.13 0.03
Inflation -0.17 -0.62 0.43 0.44
Financial variables 0.48 0.36 061 074
Macro variables 0.04 -0.20 0.27 0.54
All variables 0.30 0.13 0.47 0.66

Concordance index
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The table gives the contemporaneous correlations and concordance of the medium-term cyclical component of individual variables with the financial cycle.

m numbers between 0.8 and 0.85, and m humbers higher than 0.85.

indicates numbers between 0.6 and 0.7, m numbers between 0.7 and 0.8,



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

* 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 ad jafnadi tvofalt lengri

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 0.053 0.027 0.059 0.058

Growth in contractionary phase of financial cycle 0.021 0.026 0.017 0.015

Relative duration in contractions 2.00 2.00 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 0.019 0.020 0.013 0.012

Relative duration in contractions 1.50 1.00 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.



Nain tengsl fjarmalasveifina og fjarmalakreppa

* Toppar fijarmalasveiflunnar eiga mikla samsvérun med alvarlegum efnahagsafollum og fjarmalakreppum 3 islandi ...
einkum bankakreppum eda fj6lpaettum fjarmalakreppum

* Nanast allir toppar sveiflunnar (eda innlends hluta hennar) eru innan 3 ara glugga fra einhvers konar fjarmalaafalli
* Fjarmalasveiflan virdist betri fyrirbodi fjarmalakreppa en einstaka fjarmala- og pjodahagssteerdir

The financial cycle and financial crises
Banking crises (left) and multiple financial crises (right) shown as shaded areas

3 3

2 ]

1]

0

1 k t
-2{___ Financial cycle "2 4 — Financial cycle

8l Local component of financial cycle ol Local component of financial cycle

1875 1900 1925 1950 1975 2000 1875 1900 1925 1950 1975 2000




asveifla otrulega apekkar

Innlend og alpjodleg fjarma

* Nain tengsl innlendrar fjarmalasveiflu vid fjarmalasveiflu USA: pzer eru samfasa um 75% timans og 80% timans a
eftirstridsarunum — yfir timabil 6likrar hagstjérnarumgjardar og fjarmalalegrar sampeettingar

e 6 af 7 toppum innlendrar fjarmalasveiflu eiga sér samsvorun i peirri alpjédlegu @ nanast sama tima (oftast a sama ari
eda toppur peirrar innlendu fylgi 1-2 ari a eftir peirri alpjodlegu)

The US and Icelandic financial cycles Concordance index
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Meginnidurstodur

Langtimasveiflur i einstaka fjarmalasteerdum

e Langtimasveiflur vega pyngra en skammtimasveiflur og vaegi peirra fer vaxandi
e Samfylgni fjadrmalastaerda er toluverd og eykst yfir tima og skyr merki fjarmalasveiflu

Samspil fjarmalasveiflu og raunhagkerfis

e Fjarmalasveiflan er badi lengri og yktari en hefdbundin hagsveifla og munurinn fer vaxandi er
lidur a timabilid: heilt 4 litid er medallengd hennar 16 ar en taeplega 20 ar eftir seinna strid

e Mikill munur a efnahagsumsvifum i upp- og nidursveiflufasa fjarmalasveiflunnar

Fjarmalasveiflan og fjarmalakreppur

e Nain tengsl fjarmalasveiflu og fjarmalakreppa
e Uppsveiflufasi fjarmalasveiflu virdist géd leidandi visbending fyrir fjarmalakreppur

Smitunarahrif fra alpjédlegu fjarmalasveiflunni

* Innlend fjarmalasveifla er natengd peirri alpjodlegu sem fara vaxandi yfir tima




Helstu leerddmar

s Fjarmalasveiflan og innlend efnahagsproun

e Virdist erfitt ad skilja innlenda efnahagsproun an pess ad skilja
fjarmalasveifluna: Hamlet verdur ad vera med

e T.d. proun fjarmagnsflaedis til og fra landinu, 6fgakenndar sveiflur i
einkaneyslu og préun rikisfjarmala yfir hagsveifluna

e 1engsl vio alpjodlega efnahagsproun

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

Umgjord hagstjornar

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




