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MONETARY TURBULENCE AND THE ICELANDIC ECONOMY

RobertAiber

One of my favoritnsences of the last five years—that is, the one
that | have re-written most ofteis that “The last thirty five years
has been the must tumultuousonetary history.” “The Age of Turbulence”
is the title of Chairman Greenspanemoir. His book is a marvelous read for policy
wonks--but there is relativelylétdiscussion of the sources of turbulence.

The financial turbulence centers on theds sf events, including several waves
of financial crisis; the credit crunch now underwayhe United States and Britain
and Iceland and Ireland is one of these waves. ©puide Financial the largest US
mortgage lender was on its way to insolvency in #81@007 before being rescued
by the Bank of America. Northern Rock the largestigh mortgage lender would
have closed if credits had not been available filoenBank of England; Northern
Rock has been nationalized. Both Countrywide aadh¢rn Rock experienced runs
in the commercial paper market. Bear Stearndotimh largest US investment bank,
failed because the counterparties in the wholdsaeacial markets would no longer
accept its commitments. UBS, the large Swiss imuest bank, has reported losses
totaling $36 billion. AlG, the largest US insurarfaen, has reported losses of $12
billion and is seeking to raise $20 billion of neapital. Several German banks have
collapsed because of losses on their holdings ofgage-backed securities. The
accumulated losses of the commercial banks anehtlestment banks and insurance
companies are now estimated to at nearly $40®billi

The second set of turbulent events cewteigeveral credit bubbles, which
usually have involved four or five or more courdrie a wave. The most recent wave
involved increases in real estate prices in theléu®gxon countries (except Canada)
as well as in Ireland and in Spain; the surge a@h estate prices and stock prices in
Iceland between 2002 and 2006 is part of this walee first wave of these credit
bubbles involved the rapid increase in loans froerhajor international banks
headquartered in New York, London, Toronto, andybolo Governments and
government-owned firms in Mexico and other deveigmountries in the 1970s. The
surge in real estate prices and stock prices ianJapd in three of the Nordic
countries—Finland, Norway, and Sweden—in the sed¢watflof the 1980s comprised



the second wave. Mexico, Thailand, South KoreazilBrand Russia were among the
countries in the third wave in the mid-1990s. (#febnote on terminology--a bubble
is a non-sustainable pattern of financial flowsewhhe flow of new money stops, a
crisis follows because the borrowers prove unvglian unable to repay. A credit
bubble involves a rapid increase in bank loansgpegific group of borrowers; an
asset bubble involves a rapid increase in the pfictocks or of real estate. Most
asset bubbles follow from a rapid increase in Haaks, however the US stock price
bubble in the late 1990s was not based on rapréase in credit.)

The third feature of turbulence has beemtitke swings in the values of national
currencies relative to those projected from natidiféerences in inflation rates. The
US dollar price of the Euro has increased by nesalyenty five percent between
2001 and 2008, even though the differences bettveeimflation rates in the United
States and Europe generally averaged less thapdwent a year. An increase in the
flow of money to a country usually led to an in@e#n the value of its currency; the
country’s imports increase significantly relatiweits exports. Once the inflow of
money slowed, the value of the currency declinedoime cases rapidly. The
depreciation of the Mexican peso at the end of I88#lof the Thai baht and the
South Korean won in the second half of 1997 reduftenassive revaluation losses
and led to the bankruptcy of many firms and moskban these countries.

The swings in the values in national aocres, the bubbles in real estate prices
and stock prices, and the subsequent financigdsase systematically related. Thus
an increase in the flow of money to a country |e@adsn appreciation of its currency
and induces increases in the prices of stocksealdestate in that country. The
economy booms as investment spending and espeoalsehold consumption
spending surge. Because the inflow almost alwsgs & rate that is too rapid to be
sustained for more than three or four years, theiiable decline in the inflow leads
to a depreciation of the country’s currency.

Despite the monetary turbulence stheeearly 1970s, the period has been
one of remarkable economic prosperity, and in a&wa&hge of countries—the United
States, South Korea, Brazil, Israel, China, Thal)d@ritain—and Iceland.

Iceland experienced a rapid increagherforeign demand for krona
securities and extremely rapid increase in stomeprbetween the end of 2002 and
the end of 2006. The motivation for this paper e the impacts of an autonomous
increase in the foreign demand for securities denated in the Icelandic krona on
asset prices would be directly evident in a smadroeconomy. The next section of
this essay summarizes a model that relates thedses in the prices of securities in a
country to an autonomous increase in the foreignashel for these securities. This
model is derived from Keynes’ view of the trangfeoblem at the end of the First
World War; he concluded that the reparations thatfrench wanted to impose on
the Germans were too large relative to the ahilitthe Germans to depress domestic
consumption relative to production. and the abityhe French to increase
consumption relative to production. Then the insesan prices of stocks and of real



estate in Iceland that began about 2002 are redi@gwerms of this model; the surge
in money inflows to Iceland at that time triggeeedapid increase in real estate
prices, and an extremely rapid increase in stoeprand bank capital.
Subsequently three financial anomalies or imbalauintéceland are identified--the
first is the ratio of the Iceland’s current accodsficit to its GDP, and the second is
the ratio of asset prices in Iceland to its GDRe Tird is the ratio of the assets of the
Icelandic banks to the country’s GDP; several efgtatements like “Iceland is an
international financial center” are evaluated. Eheh and concluding section deals
with the two policy issues; one involves the stuoetof the banking system and the
range of activities of the deposit money banksthaedther involves the foreign
exchange value of the Icelandic krona.

1. THE TRANSFER PROBLEM PROCESS WHEN CURRENCIES ARE
FLOATING

France imposed large reparations paynmn{Sermany at the end of the First
World War; the Germans agreed to pay the Frencledhesalent of 30 billion gold
francs over 30 years. Keynes’ classic analyste@transfer problem highlighted the
distinction between the production of goods andgises in a country and the
absorption of resources within each country. Thenterpart of the flow of money
from Germany to France would have been the floneaf resources of comparable
value. If real resources were to flow from Germém¥rance, then consumption or
absorption in Germany would have to decline retatosproduction by an amount
that corresponded to the annual reparations payridéirance were to absorb the real
resources from Germany, then consumption or alisorpt France would have to
increase and exceed French production by the anubdiné intended payment. The
Germans would have to increase taxes sharply tease the wedge between
production and consumption, while the French wdwade to reduce taxes to
encourage the demand for the resources that weuhddale available by the
Germans.

The transfer problem model can be usethédyze the adjustments within a
country to a shock in the form of an autonomouseaase in the foreign demand for
assets within the economy. These adjustments aessary so the country absorbs
the real resources—the goods and services-- thdharcounterpart of the inflow of
money, in terms of the balance-of-payments accogritamework, the country must
develop a larger current account deficit that escbunterpart of the increase in its
capital account surplus. Absorption must increatagive to production within the
country that experiences the inflow of money frdmncad.



Two complementary adjustments facili@bsorption. One is that as the
country’s currency appreciates, its imports incegasative to its exports due to the
change in relative prices; by itself this adjustingauld lead to decline in the
country’s GDP because of the increase in the derfanchports relative to the
demand for domestic goods. The second adjustmématishe prices of assets and of
securities available within the country increase #e resulting growth in household
wealth leads to an increase in spending on bothedbongoods and on imports.

The increase in the prices of assets &sdaurities reflects that those who sell
their assets to the foreigners use most of the@ipés to buy other assets from other
domestic residents, and at ever-higher prices. faiteéggn money becomes like the
proverbial hot potato, and asset prices continued@ase until the decline in the
country’s savings more or less corresponds tortbease in the inflow of money
from abroad. The combination of the decline ingthiee of imports and the increase
in GDP leads to the increase in absorption. .

The increase in absorption conltlve some combination of an increase
in the government’s fiscal deficit, an increaséusiness investment, and an increase
in household consumption (its dual is a reductiohousehold saving. The stylized
fact is that the only time that the inflow of monegs been associated with an
increase in the fiscal deficit has been when tHewnis a response to an autonomous
increase government borrowing, as in Mexico anérodeveloping countries in the
1970s. In all of the other cases, the fiscal defleclines because the boom that
follows from the increase in the inflow of foreigmoney leads to a surge in
government revenues. Much of the counterparteartfiow of money from abroad
is that household consumption increases in tortbeease in household wealth.
Indeed, asset prices increase until the declitledrhousehold saving rate
corresponds with the increase in the inflow of mone

The transfer problem also is relevantmtiee asset bubble in a country
implodes; the country’s currency depreciates ipoase to a decline in the inflow of
funds. The observed decline in the value of theilvBexpeso in 1994 resulted from
the decline in the foreign demand for Mexican siies; which was inevitable and
hence predictable since Mexico’s external indel#ediwas increasing three or four
times as rapidly as its GDP. The sudden depreaiati the peso had both
inflationary and deflationary impacts in Mexicogetprices of imports and exports
increased as the peso depreciated, and interestoatpeso securities surged in
response to the decline in the foreign demanddspsecurities.

2. THE TRANSFER PROBLEM AND ASSET PRICES IN ICELAND

The increase in the foreign demand feldedic securities that began in 2001
induced an appreciation of the Icelandic krona@nributed to dramatic increases
in the price of residential real estate and inghee of Icelandic stocks. While most



of the time series summarized in this paper beg2Z000 and conclude in 2007, the
discussion is centered on the changes in valuesditire four years from the end of
2002 to the end of 2006 when the increase in gsgets was rapid.
(Correspondingly, the changes in flow variables iXDP and the current balance are
from the 2002 values to the 2006 values.) The g¥fedoreign exchange value of the
Icelandic krona increased by nearly thirty perdemh the end of 2002 to the end of
2006; Iceland’s current account deficit increagednffour percent of its GDP in

2003 to twenty six percent in 2006. The capitahefthree Icelandic deposit money
banks at the end of 2006 was eight times larger #hdhe end of 2002. The assets of
these banks at the end of 2006 were more thartifoas larger than at the end of
2002.

Two problems are encountered when usingl#t& on the changes in the ratio of
Iceland’s current account deficit to its GDP to swea the impact of money inflows
on the value of the krona. The first involves ldiek of dimensional equivalency
because Iceland’s trade balance is measured td3hapollar and its GDP is measured
in krona. The krona GDP is converted to a US d@iBP at the prevailing value for
krona in the currency market, usually the averadee/for the year. Iceland’s GDP in
US dollar terms increased relative to its GDP ionla in response to the appreciation
of the krona. The larger the real appreciatiothefkrona induced by the money
inflows, the larger the increase in the US dollguigalent of Iceland’s GDP, and the
lower the ratio of Iceland’s current account ba&atwits GDP—as measured in the
US dollar or the Euro. (If the ratio of Icelasdurrent account deficit to its GDP
had not increased, then the US dollar value oaitu#®s GDP would have increased at
the same rate as the krona value of its GDP, andatio of Iceland’s current account
deficit to its krona GDP would have been thirtyfdaty percent larger.)

The scope of the distortion about the ratitceland’s current account balance to
its GDP depends on the sensitivity or elasticityhef krona to changes in the inflow
of foreign money. The lower the elasticity, thegkarthe increase in the value of the
krona for a given increase in the inflow of foreigioney. Because of the skewed
nature of Iceland’s exports of goods and servicdifty-percent are fish-related--and
the small size of the domestic manufacturing sether (conservative) assumption is
that each increase of money inflows of one peroéfdeland’'s exports has led to an
increase in the value of the krona of 1.2 percent.

The second measurement problem hakeddtom the impacts of the
investment in the extremely capital intensive hydoover smelter project on the
value of the krona. The financial cost is estirdate$2.5 billion, fifteen percent of
Iceland’s GDP in 2006. Most of the resources oachine tools” used in
construction—the turbines and the pots and thegreguipment as well as the labor
necessary to build the dams, install the generatorsstruct the electrical
transmission lines from the power plants to theltrg and build the smelters and
the ports—and much of the labor were imported.thEoextent that the machine tools
and the labor were imported, the flow of foreignmagp to Iceland summarized in the



country’s balance of payments accounts is imputeddid not affect the market
value of the krona. In contrast to the extentftineign money was paid to Icelandic
firms and individuals, the krona appreciated. Titet assumption is that one-third of
the capital costs of $2.5 billion led to paymewtéitrms and individuals in Iceland
and the second is that these payments were simi2005, 2006, and 2007.

This first measurement problem leads toraatetstatement about the scope of the
impact of the increase in Iceland’s current accalgficit on the domestic economy.
In contrast the second problem leads to an overstit the impact of the current
account deficit on the value of the kronor.

Several different measures of Iceland’s GIDE several values for its
international accounts are shown in Figure 1. ifheease in the value of the krona
and the increased in Iceland’s current accountiti@fere especially rapid from
2003 to 2005. The money flows associated withatheninum smelting complex
increased the current account deficit as reporteda balance of payments accounts
by four to five percent of Iceland’s GDP in eachtoke years 2005, 2006, and 2007,
but the flows that led to a direct impact on thkigaf the krona were less than two

percent of GDP.
Figure 1
ICELANDIC MACRO PARMETERS

200@001 2002 2003 2004 2005 2006 0720
VARIABLES
GDP, ISKB 682 770 812 840 926 102242  508*
GDP 2000 prices 826 709 708 728 783 83861
GDP Growth, % 4.5 3.9 02 25 76 74 42 3.1
GDP,US$B 87 79 89 109 13.2 16.2 16.3 15.9*
ISK/USD 786 974 917 76.7 702 .96270.2 64.1
ISK/EUR 726 874 86.2 86.7 871 .27879 87.7
Exchange rate index 001 875 93.0 989 101.6 114.67108.12.8
InvestmentinConst (%GDP) 14.3.01 126 14.2 17.0 174 21.2
InvestmentinDwellings (%GDP) 10478. 88 88 11.0 129 116
CurrentAcctBal,US$M -847-336 145 -534 -631 -2632 -445791
CurrentAcctBal/GDP -10 -4 2 -5 -5 16- -27 -20
CurrentAcctBal, ISKB -68 -31 16 -42  -46 -16808

*GDP for the first two quarters of 2007
*GDP for the first two quarters projected atamual level



Sources—Statistics Iceland, Bank for Intenadi Settlements, International Monetary Fund,
Landsbanki, Daniel Gros, “Iceland on the Brink?”"REPolicy Brief no. 157

Between 2002 and 2006 Iceland’s GDP increased BySRB (from 812 ISKB in
2002 to 1,141 ISKB in 2006) and its current accaledicit increased by 217 ISKB
(from a surplus of 13 ISKB in 2002 to a deficit2@i4 ISKB in 2006.) The values in
Figure 2 are taken directly from International Ficial Statistics. The total of goods
and services increased by 546 ISKB. Iceland hadadl $iscal deficit in 2002 and a
large fiscal surplus in 2006; this changes of #B3neant that the supply of goods
available for private investment and household gomngion increased by 619 ISKB.
Private investment increased by 76 ISKB; hence délooigl consumption spending
increased by 548 ISKB.

The ratio of household consumption spending to @R 74 percent in 2002 and 87

percent in 2006. Household saving declined sigafily as a share of GDP. Tthe
inflow of foreign money had a significant displacamimpact on domestic saving.

Figure 2

SECTORAL ABSORPTION PARETERS

200@001 2002 2003 2004 2005 20060072

ISK, Billions
GDP 682 769 812 840 926 1022 11414
Private Investment 159 18005 217 231 251 281
Fiscal Balance 9 62 -4 -13 -9 52 96
CurrentAccountBalance -50 -8 13 -26 -52 -127 -204

Household Consumption 582 571 59884 746 950 995

Source: International Financial Statistics

The implication of the model is that tiramatic increase in household consumption
spending both absolutely and as a share of GDRteddtom the increase in household wealth.
Stock prices and real estate prices are showrgur&i3. The surge in these prices began in
2003. .



(There appears to be no time series fontaket value of residential real estate in Iceland
Icelanders spend a much higher proportion of tihemmes on housing than Americans, in part
because construction costs are higher and becétise long winters. The market value of US
residential real estate was 110 percent of US GDI®00; the assumption in line xxx is that
Icelanders spend one-third more of their incoméausing than Americans.) The increase in the
market value of real estate for subsequent yedhiproduct of this assumption for the base
year and the index for the changes in the pricealfestate.

Two time series are available for stodkgs, one is from International Financial Statsstic
and the other is from Icelandic Stock Exchange. ihbeeases in stock prices in both series are
similar. The data from the stock exchange inditiaé stock prices in Iceland at the end of 2006

were more than eight times higher than at the é20@2; the IFS data indicates that stock
prices at the end of 2006 were almost five timghéi.

Figure 3

REAL ESTATE PRICES, STOCK PRICES, AND HOUSEHDWEALTH

2000 2002002 2003 2004 2005 2006 2007

GDP, ISKB 68 770 812 840 926 1022142 1250*
ASSET PRICES
Real estate prices 001 111 116 129 143 18215 235
Real estate values 8 99108 1158 1287 1427 1836 214m/345
OMX ICE equities ISK Bs 369 362317 589 1,019 1,815 2,596 2,54
“ “ 100=2000 O 98 86 159 276 492704 689

MktValStocks/GDP 54 47 39 70 110 178272 212*
GDP 100 113 119 122 135491
RealEstatePrices/GDP 0 1098 97 106 104 124
StockPrices/GDP 100 87 72 139 204 330
Household Wealth 20492240 2287 2716 3372 4673 588886
HouseholdWealth/GDP 300291 282 323 364 457 5¥®1

Sources: Statistics Iceland, Iceland Stock Exceahgernational Financial Statistics



The estimates of household wealth shownguré 3 are based on the assumption that
households own “three assets’—fixed price assikedsdemand deposits and savings deposits and
bonds whose market value is equal to GDP, andblarice assets including real estate and
stocks. Because of the increase in prices of stagllf real estate, the absolute value of
household wealth at the end of 2006 was nearlgttinges the absolute value at the end of 2001,
and the ratio of household wealth to GDP at the@r2006 was one hundred eighty percent of
the value of the same ratio at the end of 2002.

Rapid increases in real estate prices alma&tyal result from a rapid increase in
bank credit, since a significant part of most pasgs are financed with borrowed
money. Nearly every country that has experiencgdraficant increase in real estate
prices has had a comparable percentage increasakncredit.

The values of major assets and liabilitied eapital for the deposit money banks
summarized in Figure 4 are reproduced from Intésnat Financial Statistics. Some
line entries with low values in the IFS presentaioe not reproduced in Figure 4,
and the totals for assets and liabilities showhigure 4 are not shown in IFS. The
capital account entry in Figure 4 is identical witie 27Ain IFS.

The assets of the Icelandic banks at theo€2006 were six times larger than at
the end 2002. At the end of 2002 the assets didh&s were slightly more than twice
as large as the sum of their demand and savingssigpat the end of 2006, the

assets of the banks were five times larger thassuhe of their demand and savings
deposits.

Figure 4
FINANCIAL PARAMETERS FOR ICELANDIBANKS
Billion$ Krona, End of Period

200@001 2002 2003 2004 2005 2006 0720
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ASSETS
Reserves 26 21 26 13 29 37 47
Foreign Assets 21 2946 113 174 538 1332
ClaimsonPrivateSector 664 773 8997 1531 2543 3733
Shares
Assets—total 717 838939 1240 1740 3126 5121
LIABILITIES
Demand Deposits 65 6380 106 133 164 191
Savings Deposits 226 272 6 30 367 406 534 931
Bonds 169 19@74 564 999 1992 3075
Foreign Liabilities 224 258 2& 216 223 337 681
Due Monetary Auth 39 54 96 24 33 79 120
Liabilities—total 685 790 887 1254 1761 3527 4878
Capital Accounts 66 96117 157 336 587 967
Other -73 -101 -134 -194 -391 -566 -849

Source: International Monetaun&

Because banks are subject to capital-asgatatory ratios, in the long run bank
assets cannot increase significantly more rapiuiy tbbank capital. In most countries
bank capital is in the range of ten to twelve petad bank assets. A cliché is that
banks earn one percent on their assets and teanpenc their capital. The capital of
the Icelandic banks at the end of 2006 was ne&ght émes larger than at the end of
2002.

Banks can increase their capital from exkesources by selling common stock
and preferred stock; banks also can increasedhpital from internal sources-- from
income on interest rate spreads, fees, and pfaits owning and trading securities.
The more rapid the increase in bank capital, tleatgr the likelihood that the
increase in bank capital resulted from the incréaslee prices of variable assets
owned by the banks. The last row in Figure 5 shigsannual rate of increase in
bank capital as a ratio of bank capital at the @ritie previous year.
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Figure 5
ReturnBank Capital
2000 2001 20@®03 2004 2005 2006 2007
ASSETS
Assets—total 717 838 9340 1740 3126 5121
Capital Accounts 66 96 11257 336 587 967
Increa 30 21 40 179 251 360
Return on Capital% 46 22 34 118 75 61

Capital/Total Assets 29 11.7 12.4 12.7 19.4 18.88.9

Equities 26 36 29 89 165 396 422 545
EQ/Assets 36 43 3.1 7.2 95 127 8.2
TRGAINS 5% 9% 5% 08324% 30% 26% 8%

Source; International Financial Statistics,

Figure 6
INCREASES IN STOCK PRIEEBND BANK CAPITAL

2000 2001002 2003 2004 2005 2006 2007

Stock price index 10098 86 159 276 492 704689
%Change -2 12 85 74 78 43 -2
Capital Accounts 6696 117 157 336 587 967
100 145 177 238 509 9881465
%Change 45 22 35 113 75 65

The entry for the stock price indexrigure 3 and the entry for the capital
accounts of the deposit banks in Figure 4 are group Figure 5. The third row sets
the value for the capital
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The entry for the stock price indexrigure 3 and the entry for the capital accounts of
the deposit banks in Figure 4 are grouped in FiguiEhe third row sets the value for the capital
at 100 in the year 2000 to facilitate the comparisetween the increase in stock prices and the
the increase in bank capital; the capital of thekisancreased twice as rapidly as stock prices.
The annual percentage changes in stock pricesnahe icapital accounts of the banks are
shown; the years when bank capital increased rapglly are the years when stock prices
increased rapidly.

The sixth row shows that the rafieh@ capital of the banks to their total assets ha
more than doubled and is significantly higher th@regulatory minimum. In 2004 and 2006,
the percentage increase in the capital of the bamakssignificantly larger than the percentage
increase in stock prices, in 2003 the percentagrease in stock prices was significantly larger,
and in 2005 the percentage increases in the tviesssere in the same ballpark. The large
amount of capital in excess of the regulatory miummis consistent with the rapid increase in
capital occurred as a result of a “passive activotythe part of the banks. .

The tentative conclusion is that the rapatease in the capital of the banks that began in
2003 resulted primarily from their gains on thestdings of stocks.

At the end of 2006, the market value @fshares in the index was eight times higher than
the market value at the end of 2002. (; the irewea the indewould have been significantly
more rapid if Actavas had not been dropped fromridex when the firm was became private.)
At the end of 2006, the market value of the shafd¢le three large banks was 48 percent of the
market value of the shares all of the firms initigex; at the end of 2002, this ratio had been 32
percent.

Figure 7
STOCK MARKET VALUATONS

2000 2001 2002003 2004 2005 2006 2007

Three banks 80 82 100102 515 1001 1247 1376

Market 370 362 317 590 1019 1815 2595 2543

ThreeBanks/ 22 23 32 36 51 55 48 54
Market

Source:

The increase in the share of the markieievaf the three banks might have resulted from
one of several different factors. The price-earsiragio for the banks may have increased
relative to the same ratio for the non-bank firnteee stocks are included in the index. The
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earnings of the banks may have increased morelyapah the earnings of the non-banks. The
banks may have purchased shares of non- bank firms.
Figure 8
BANK FINANCIAL PARNMETERS
Billion$ Krona, End of Period

200@001 2002 2003 2004 2005 2006 0720

Kaupthing
Assets 1554 2541
Liabilities 1396 2338
Capital 159 203
Landisbanki
Assets 278 448 7371406 2173 3058
Liabilities 698 1292 2023 2874
Capital total equity 39 114 149 184
Glitnir
Assets 444 675 2246 2949
Liabilities 415 625 2100 2779
Capital 29 50 146 170

The rapid increase in stock prices ledharp increases in the net worth of
every investor and institution that owned stock.phises increased, one group
increased its holdings of stocks this group wasngilto pay the price necessary to
bid the shares away from other investors.

An individual investor can buy the shareshaf non-bank Icelandic firms
directly, or this investor can buy these sharegaatly by purchasing the shares in
one or several of the Icelandic banks; in the se@ase the investor is buying shares
in a financial intermediary that resembles a closed mutual fund that owns a
diversified portfolio of variable price assets dix@d price assets. This financial
intermediary has a window that sells demand depasitl other fixed price liabilities
and that manages the payments system with the wtbesimilar firms. The Icelandic
banks differ sharply from those in most other caesf in that the variable price
assets in their portfolios are more than forty patof their total assets.
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Consider two competing explanations fer increase in stock prices. One story
is that someone—perhaps Eric the Red —paid a hjgier for stocks and so he was
willing to pay the price necessary to induce othersell the stocks. . If Eric had been
the buyer, stock prices would have increased, aadhree banks in effect would
have sold some of their stocks to Eric. The ratithe market value of the shares of
the three banks to the market value of all firmsilddhave declined. The competing
story is that the banks were on the margin, theninmpbidders, and ehy bought
shares from the other market participants.

The price earnings ratio of the bankkrht increase relative to the same ratio
for the other firms in the index.. The rapid in@ean the capital of the banks
suggests that their “earnings” were increasingrapal rate. MORE HERE

These same statements can be made abmdiadual investor, say Eric the
Red. If Eric buys more shares, the prices of shamesase, and Eric’s net worth
increases. The major difference between the pueshafsshares by any of the three
banks and by Eric the Red is that the increasedrcapital of the banks that follows
from the increases in the price of shares enabl@ tio increase their lending—and
they benefit from ten to one or eight to one legera-which is much greater than the
leverage available to Eric the Red.

By deduction the increase in the maviadtie of the shares of the three banks
relative to the non-banks reflected that the bamdke buying shares. Their purchases
induced increases in the prices of shares of thress. The market value of the
shares of the three banks increased because tke ipareasingly were becoming
more like mutual funds, and hence the value oftraes of the banks reflected some
combination the earnings from their banking aagegitand their mutual funds.

The data confirm that the increase in thesfof foreign money to Iceland was
associated with a consumption boom that followedhfa surge in household wealth.
The increase in the flow of foreign money was asted with a rapid increase in
stock prices, which contributed to a surge in thgital of the three banks, and in the
rapid increase in bank credit.

The increase in stock prices in Icelanthanlast few years seems similar to the
six-fold increase in stock prices in Japan fromehd of the 1970s to the end of the
1980s. The Japanese banks owned large amouritekfad of real estate. (One
difference is that real estate prices in Japareas®d at about the same pace as stock
prices.) As stock prices and real estate pricegased, the value of the shares and
real estate owned by the banks increased. Becheshare of these variable-price
assets in the total bank assets was larger tharegiodatory capital as a share of bank
assets, the increase in real estate and stoclspeideo an increase in the excess
capital of the banks—the amount of capital over almolve the regulatory minimums.
The Japanese banks then were in a position to tirewloans which led to further
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increases in the prices of stocks and real esthteJapanese appeared to have the
financial equivalent of a perpetual motion machine.

3. THE RATIO OF THE CURRENT ACCOUNT DEFICIT TO GBPTHE FIRST
ICELANDIC ANOMALY

A key question for a small open econorkg liceland is the appropriate size of
its current account balance relative to its GDP.

One projection is that Iceland’s currectaunt deficit will be about ten percent
of its GDP until 2012. Since the rate of GDP growih be low, Iceland’s net
international indebtedness will increase relativés GDP.

The “facts” about the size of Iceland’s emtraccount deficit are ambiguous, in
part the reported current account balance doesdote two “receipts” of
“investment income” that Icelandic individuals eamtheir foreign assets —one is
the increase in the wealth of Icelandic individualsen prices of the foreign shares
that they own increases, and the second is theaserin the value of their shares in
foreign holding companies. If the reported curt@etount balance were adjusted to
include these two “receipts”, then Iceland wouldéna current account surplus. .

A country with a current account defisitsubject to the same limit theorem that
affects every economic unit; in the very long rting country’s net external
indebtedness cannot increase more rapidly thadiB8. Since the ratio of Iceland’s
current account deficit to its GDP has been highan the rate of growth of its GDP
since 2003, Iceland has been violating the limebtlem. A country can violate the
limit theorem in the short run and in the internagelirun, as Iceland has since 2003;
Moreover a country can violate this theorem foradkss as long as the ratio of its net
international indebtedness to its GDP is twentthoty or forty percent —but the
country cannot violate this theorem in the longiftthe ration of its net international
indebtedness to its GDP is high because of thdgmobf financing the current
account deficit.

The irony is that Iceland’s current acdodeficit has increased because of
foreign purchases of securities denominated irktbea are significantly larger than
they were four and five years ago; as these pueshdeacline, the krona will
depreciate. These foreign buyers might reduce #mgiual purchases because they
have concluded that the share of krona-denomirssedrities in their portfolios has
attained the appropriate size or that the kronantrdgpreciate—which then would
become a self-fulfilling projection.
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Iceland now is a “young debtor” country;@lthe money to pay the interest on
its net international indebtedness is obtained fnenwv foreign loans. That situation is
explosive and not sustainable; at some stage ldeldhneed a modest trade surplus
so that the money from the excess of its exportiegs over its import payments can
be used to pay some of the interest to its forergditors.

The likelihood is low that Iceland will ladle to finance a current account
deficit that is two to three times as large aspiggected rate of growth of its GDP
given the high ratio of its net international intedness to its GDP because the
foreign investors would become increasingly relotta add to their holdings of
krona securities. At some stage Iceland must develbade surplus—more precisely
a current account surplus exclusive of net investimecome payments abroad—to
obtain some of the dollars and the Euros that eansled to pay part of the interest to
the foreign creditors.

The adjustment to a sustainable valu¢hfercurrent account balance might
occur at the current value for the krona in theifgm exchange market; perhaps if
there were a surge in the export earnings fronctineent and planned aluminum
smelters. Otherwise the move to a sustainable alueeland’s current account
balance will involve a depreciation of the krona.

The adjustment to a sustainable externahtial position for Iceland might
occur smoothly, which would involve a decline ie ttatio of the current account
deficit to Iceland’s GDP by one to two percentagafs a year perhaps for six or
eight years until the ratio reaches a sustainaddigev Alternatively the adjustment to
a sustainable value might involve a sudden shaoped@ation because foreigners
would become sellers rather than buyers of kronargees; interest rates on krona
securities would surge because of the sharp remuitithe credit supply.

The experience of most other countriegyests that there must be a significant
depreciation of the krona to position Iceland staih earn some of the foreign
currencies necessary for the payment of interestsaret international indebtedness.

A reduction in the ratio of Iceland’s pemt account deficit to the country’s
GDP of five or six percent or more is very largepecially since most of the change
would involve a decline in imports. The declindlie foreign exchange value of the
krona could be ten or twenty percent—a reverségh@teal appreciation of the
currency that began in 2002.

5. ICELANDIC INCOME AND WEALTH —THE SECOND ANOMALY

Iceland has one of the highest GDP peitaapthe world; the 2067edition of
the Economist’s “Pocket World in Figures” placeslénd in the number 8 position
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with a per capita income of $41,910. The UnitedeStés in the number 9 position
with a per capita income of $39,430.

Icelandic households are “wealthy” companéth those in traditional industrial
countries, with a higher ratio of assets to incomest families own their homes. The
country’s pension system is “fully-funded”. Themipably is a lot of business
proprietorship wealth that is unrecorded—fishingtsp shops, small service
establishments.. Moreover Icelanders own signifiganore foreign stocks than
foreigners own of Icelandic stock.

Figure 9
RRITE SECTOR WEALTH
ISKB

2000 2001 2002003 2004 2005 2006 0720

Stocks 370 362 317590 1019 1815 2595 4325
Homes 682 757 9491084 1324 1881 2455 2853

DemandSavings 291 335 386 4 47 538 697 1122 900

Sum 1353 1454 268058 2881 4393 6172 6296
GDP 682 770 81340 926 1022 1142 214
Ratio 198 189 032 245 311 430 540519
4Claimsprisector 664 773 859 1097 1531 2543 3733

/gdp 97 100 106 131 165 249 327
Stocks/GDP 54 47 39 70 110 178 227 209

ForeignEquites$ 2128 1795 1853 3698 5838 9282 12834

Inflow$ 15 118 3& 293 781 3690 4953
Convert to iskvalues

SOURCE: International Financial Statistics

One of the stylized facts from financiadtory is that when there is a sharp
increase in the price of stocks or of real estai ¢ountry, household balance sheets
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“explode”—the value of the household assets ine®asry rapidly, both absolutely
and relative to household income. Household liaégdialso increase, but since these
are fixed price liabilities while the most of thesats acquired with the borrowed
money were variable price assets, household neéhwarges.

At the end of 2002, tfdue of household wealth shown in Figure 9 wasiab
Two times GDP; at the end of @0@ealth was nearly five times GDP.

The scheduled interest paymehtee households increase at a rate commensurate
with the increase in their indebtedness. Some Hmlde may have a cash flow problem, in that
their scheduled interest payments may have incdeasee rapidly than their rental income if
they have purchased properties and their divideadme if they have purchased stocks. As long
as asset prices and their net worth are increafiege households can borrow to obtain the
money for these payments; increasing the amoumbdwed should not be a problem.

At some stage it is inevitable the tate of increase in the prices of stocks
and real estate will decline below the interest.refousehold net worth will increase
at a less rapid rate or more likely decline. Someaskeholds will decide that their most
attractive financial option is to shrink their bate sheets; they will sell some of their
variable price assets and use the proceeds toeede@mounts owed lenders.

Inevitably the sale of assets by theseshholds will depress their prices. More
households will come to the same conclusion. T$edes of variable price assets will
depress their prices further. An increasing nunabérouseholds will observe that the
market value of their variable price assets is fleas the amounts borrowed to
finance their purchase of these assets.

The value of bank claims on the privatg@ewas in the same ballpark as GDP
from 2000 to 2003, and then began to surge at dhelgame time as stock prices
began to increase sharply. The coincidence ofttheges in these two time series
probably is not an accident; bank loans increabadp$y so investors that would use
the money to buy stocks

The tentative assumption is that the ra@ of return on Icelandic krona bonds
is modestly higher than on US dollar bonds. Thdicagon of this assumption is that
the price of Icelandic equities should be belowghee of US equities. The
implication of the assumption that the US corpogztetor is more vibrant than the
corporate sector in Iceland is that price earnmgje for Icelandic stocks should be
below the comparable ratio for US stocks.

There is then a sharp conflict betweerctireent level of stock prices in Iceland
and the level that seems consistent with the isteeges and the rate of growth of
profits. Stock prices in Iceland now seem at agligdrium level, much like those in
the United States in 1999, with the difference tharest rates in Iceland now are
more than twice as high as they were in the Urfstiades in 1999.
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There must be large numbers of investaspurchased Icelandic stocks with
borrowed money that now have a “negative carry’-timterest payments are
several times or many times larger than their inmeat income. Some of these
investors will become distress sellers of stocks.

The invisible hand will lead to a reductio the ratio of the market value of
household wealth to GDP. The reduction could ing@wecline in prices of
residential real estate, either rapidly or slovaliygd to a more rapid reduction in stock
prices.

6. BANK ASSETS AND GDP--THE THIRD ANOMALY

The value of the assets of the three ihcktabanks at the end of 2002 was 110
percent of Iceland’s GDP in 2002; the value ofrthssets at the end of 2006 was
450 percent of the Iceland’s GDP in 2006. The daimessets of these banks are x
times Iceland’s GDP.

That the total assets of the Icelandidkbare so much larger than the country’s
GDP has led to several different clichés—one i$ ‘ticaland is an international
financial center”, and another that “Iceland iseadpe fund.”

Virtually every international center priges political stability; without the
promise of stability, a center will not attractéagn money. Stability is the necessary
condition, but not the sufficient condition. .

Financial centers develop because they haast advantage or a regulatory
advantage relative to the domestic markets of tidsedemand or buy their
services. Usually a financial center attracts itmessor business from abroad because
it offers an advantage; the firms in the center imaye developed cost-savings that
enable them to pay higher interest rates thangoreenters. London is an offshore
banking center, especially for those who want tp deposits denominated in the US
dollar; the reserve requirements applied to USadalemand deposits in the United
States are not applied to US dollar deposits indioon These reserve requirements
are like a tax on deposits; to the extent thatdikecan be avoided, the center can pay
higher interest rates. Similarly the deposit iasiwe premium is not applied to US
dollar deposits in London. Banks headquarteredany different countries have
established branches in London to compete withdBribanks for deposits
denominated in the US dollar and in other foreigmencies.

Some of these centers specialize in progithx avoidance services, they are
low tax jurisdictions for “parking income” that h&eéen earned in high—or at least
higher-- tax jurisdictions. Some Swiss cantonstsellavoidance services, they have
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especially low taxes on the income of wealthy n@nsS. Some centers provide
privacy from the tax collectors nearby countries.

Some financial centers provide monewdiaiing services or a place to park
money of uncertain or disreputable origins. Chene®ney is placed with banks in
Singapore. Luxembourg developed as an offshoreibgmenter because it offered
tax advantages to Germans.

The “advantages” of Iceland as an inteomad financial center do not adhere to
“Icelandic regulatory space”; if they did, one eweral foreign banks would have
established branches or subsidiaries in Reykjavgeture these advantages..

The hypothesis is that the rapid increagbe capital of the Icelandic banks led
them to “outgrow” Iceland; they re was

2000 2002002 2003 2004 2005 2006 2007
GDP, ISKB 68 770 812 840 926 1022142 1250*

Bank Assets al 717 83839 1240 1740 3126 5121

If the advantage of these banks cannotthbwted to regulatory space, then it
must be attributed to Icelandic firms. Foreigsidents have been attracted to the
high anticipated rates of return on the krona liaés of the Icelandic banks. These
non-Icelanders might have bought similar kronailiiéds from these same banks in
London or Luxembourg but the credit standing oktheffshore liabilities of these
banks is smaller than of their parents. . The athges associated with Icelandic
banks appear to be specific to their passports .

The Icelandic banks have understood theaetls a large (especially relative to
the size of the Icelandic economy) internationatkagfor high interest rate
securities. These yield oriented investors—the samae derisory cliché is Belgian
and Germany and Italian dentists—continued to brgeAtinean government bonds
denominated in the US dollar in the late 19908erést rates increased from twelve
to fifteen to eighteen percent; their obsessiom wie yield induced a myopia with
respect to where the government in Buenos Arieddwget the funds to pay the
interest even though the government was borrowiagroney.
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The buyers of the liabilities of banks tenfickle friends—as shareholders of
Bear Stearns have learned to their great costlcel@ndic banks depend on the
willingness of these investors to buy more of tHesglities when the existing
liabilities mature. The banks must have back-upglictaes so they can maintain their
loans in response to a decline in liabilities.

The Icelandic banks have used most ofrtbeey received from the purchases
of these securities to pay for their purchasesaokb and firms that sell financial
services in Britain and Northern Europe. (If theefgn investments of the Icelandic
banks had not increased at about the same pabeiasales of krona-denominated
bonds, then Iceland would have developed a muchhrauger current account
deficit.)

The Icelandic banks have incurred a cayeisk since they have a liability
denominated in the krona and an asset—and its eqart income stream—
denominated in the British pound or the DanismkroMoreover the banks have
incurred an asset transformation risk, since tiegility has a fixed interest payment
while the income on the assets they have purchasetiable. Finally the Icelandic
krona is a high interest rate currency comparet witerest rates on the British
pound and the Danish krona.

An apparent puzzle is why the Icelarighnks did not denominate the bonds
in the currency of the country in which they wishiednake their equity investment.
For example, if one of the Icelandic banks had mdaha purchase of a bank or a
financial institution in Britain, then the Iceladdbank might have sold bonds
denominated in the British pound; in this way, tfamk would have avoided the
currency risk.

The Icelandic banks concluded that i$ @dvantageous to denominate the
bonds in the Icelandic krona. It may be that theegtor anticipation that the krona
would continue to appreciate meant that interéesraere lower than they otherwise
would have been. Or it may have been that thereavggsn to be made when the
banks hedged their foreign exchange exposure lohpses of the krona in the
forward exchange market, since the forward rateéiferkrona might have been biased
downward relative to the price of the krona in $pet exchange market on the dates
that the forward exchange contracts matured.

It is too soon to tell whether the leelac’s banks purchases of foreign banks
and financial institutions will prove profitablerfthe shareholders of the banks and in
the national interest of the Iceland the countng; tiwvo groups are only partially
overlapping Most of the shareholders are Icelaniiizens, but only a few Icelandic
citizens are shareholders.

The Icelandic banks purchases were madear at “the top of the mark”; the
price of stocks of the banks headquartered inmdiffecountries has declined with the
global credit crunch. One of the stylized factswghboternational banks is that banks



22

that set up branches and subsidiaries in foreigntces often are at a cost-
disadvantage relative to their host country contpestisince they incur costs of
monitoring lending activity at a distance. Moreottee costs of capital of the
Icelandic banks probably are higher than the aoistapital of the banks they
purchased and of their host competitors. (The txbtabanks may serve the banking
needs of Icelandic firms that have branches andidiabies, but it is not obvious that
there is a cost advantage.) Icelandic banks needhaensating advantage or else
they will be at a disadvantage relative to thestrcountry competitors, they may
have an cost advantage if their staffs are yourfysa.the Icelandic banks may have
a compensating advantage in the form of the “Vilgpgit”, although it is not clear
how this plays out in the Norway and Denmark anedam.

The markets in bank loans and bank déposiceland probably is less
competitive than the markets in Britain and in 8wandinavian countries, at least as
judge by the numbers of firms that compete for dép@nd loans. There is a non-
trivial possibility that the profits earned in laeld would be used to subsidize their
foreign activities. If the rate of return that toelandic banks earn on their foreign
subsidiaries is below the interest costs, then soitiee profits earned on their
domestic banking operations will be allocated ®ititerest payments.

One problem raised by the large volwinfreign assets owned by the three
Icelandic banks is that they The large volume sétsof the Icelandic banks relative
to the country’'s GDP presents several problems.

One is that a run on the Icelandic banks would teaalrun on the krona, even though
the economic fundamentals of the country mighttheng; interest rates on krona
securities would be high. . Foreign owners of taeks krona liabilities would decide
not to buy any more bonds when their current hgsliof bonds mature.

7. POLICY ISSUES—THE UNWINDING OF AN IMPORTED ASSHSUBBLE

Two proposals are advanced in this secfibe first centers on the structure of
the financial institutions in Iceland and the adeges of establishing a new set of
institutions that would focus on the managemertheflceland’s money supply and
its payments system. The second highlights the apgstopriate value for Iceland’s
current account balance and hence for the krona .

The financial environment from 2002 to 2Q@&s characterized by declines in
the price of risk or what is the same thing, inse=ain leverage, increases in the
cross-border flows of funds, and increases in tiwep of residential real estate. In
contrast the global financial environment from 2@08kely to be characterized by
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increases in the price of risk and the reductiolewerage, reduction in cross-border
flows of funds, and in many countries, declinethia price of real estate.

The first signs of the global “credit colni that is now underway in the United
States, Britain, Ireland, and several other coesttinat experienced sharp increases in
real estate prices between 2003 and 2007 centaréwdailure of brokerage firms
that originated mortgage loans and packaged tloases lfor sales to the investment
banks. Three large firms—Bear Stearns, Country\Wwidancial, Northern Rock—
have failed. Numerous other firms—Merrill Lynch, BBAIG-- have reported very
large loan losses. Estimates of the capital thakd and other financial institutions
must raise to compensate for the losses on modgage mortgage backed securities
range from $400 billion to $600 billion. The cosfscapital to banks and other
financial institutions will be significantly higheBanks and other financial
institutions will seek to recover the higher casteapital through higher interest
rates on their loans.

The increase in asset prices and houdetedlth in Iceland between 2002 and
2007 was larger in percentage terms than the cahlgaincreases in most other
countries. The likelihood that Iceland is likelyremain immune from the market
forces that are leading to declines in the priceeaf estate and increases in the costs
of capital in the United States, Britain , and otb@untries seems low.

Iceland is in a delicate and somewheat@rous financial situation because
purchases of Icelandic securities by foreign inmesshave positioned the value of the
krona that it cannot be sustained without continmactthases by the foreign investors
at the same pace. The additional risk is that tbblpms of the foreign subsidiaries of
the Icelandic banks would complicate the managewiethte money supply in
Iceland.

The first proposal is to change the finahstructure in Iceland to insulate the
Icelandic money supply from any possible problenad the Icelandic banks as now
structured might encounter. The proposal is thel ed the three banks (hereafter the
“parent firm”) now establish a new and separat@axation that would operate as a
traditional commercial bank (hereafter the “nartoank”). The demand and the
savings deposits that each of the parent bankshaswvould be allocated to the
narrow bank that each would establish, and thenp&ank’s claims on the
government sector and some of its most liquid agddst quality claims on the
private sector would be allocated to the narronkb&ome of the capital of each of
the parent banks would be allocated to each obnabanks so that once the change
is implemented, the ratio of the capital to aseéthe parent bank and of the narrow
bank would not be significantly different.

Each the shareholders in the parent bankdveceive shares in the narrow
bank in proportion to shareholdings in the paremkb None of the current
shareholders in the existing banks would be adiyeadtected by the separation of
the commercial banks from the investment banks.
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Once the change is adopted, the pareiktwanold be like an investment bank,
which would continue to own the foreign subsidiarie

On day one the boards of the narrow barddd be identical with those of the
parent bank. Good corporate governance procedugggests that by the end of the
first year, at least one-third of the members eflibards of the narrow banks not be
members of the boards of the parent banks, andyhidte end of the second year, at
least two-thirds of the members of the boards ofavabanks not be members of the
boards of the parent bank.

The second policy objective is to secusgaificant reduction in Iceland’s
current account deficit or a modest current acceunplus—say one to two percent
of Iceland’s GDP. As long as Iceland has a curaenbunt deficit, the foreign
exchange value of the krona is dependent on tHmgvikess of foreign investors to
continue to add to their holdings of krona secesitiThe experience of many other
countries suggests that these investors are “faather friends’—they will continue
to buy these securities when economic conditioagewpitious, and then when there
is a shock to the economy—a bad crop, a surgeporinprices, an xx—they become
much more sensitive to the risk of their foreigmastments, and may sell some of
their holdings in anticipation that the currencyl @epreciate—which then may
become self-fulfilling.

The most plausible way to obtain a reiducin the foreign exchange value of
the Icelandic kronor is for the Central Bank oflézel to put its inflation target “on
hold” for twelve to twenty four months. The inflati-targeting policy is pointless if
the value of the current account deficit at theenirvalue for the kronor is too large
to be sustainable; only a “miracle” would enableldad to achieve a sustainable
value for the current account at the prevailingiedbr the kronor. The likelihood
that exports of aluminum could increase by the athoacessary to reduce the
current account deficit to a sustainable valueivslly low.

Hence at some stage, a depreciation de¢bes likely, and to a value not very
different from the values—after adjustment for eifinces in inflation rates—that
prevailed before the surge in the flows of foreigpital to Iceland. The depreciation
of the Icelandic krona by twenty percent might beaziated with a one time increase
in the Icelandic price level by six to eight pergem the assumption that imports are
about twenty five percent of GDP.

Once the krona has depreciated to thed Bvthat the current account balance
is sustainable, then the Central Bank of Icelanddcagain adopt its inflation target.
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