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Abstract

This paper derives the relationship between cebhaiak interest rates and exchange rates
under a capital control regime. Higher interest ragy strengthen the currency by
reducing consumption and imports and by inducingifm owners of local currency
assets not to sell local currency off shore. Tiesdso an effect that goes in the opposite
direction: Higher interest rates increase the ftdwnterest income to foreigners through
the current account which makes the exchange alitd he historical financial crisis

now under way in Iceland provides excellent tesgrmunds for the analysis. Overall, the
experience does not suggest that cutting inteadss moderately from a very high level

is likely to make a currency depreciate in a caibatrol regime but highlights the
importance of effective enforcing of the controls.
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In recent years many countries have experienceaflamw of foreign capital driven by
the carry trade. Examples include Australia, Icdland Turkey. A rapid unwinding of
the carry trade can have disastrous consequerscegparienced by Iceland in the fall of
2008 where the unwinding of the carry trade led tmllapse of the currency and a
financial crisis when the country’s banking systestiapsed and a large fraction of the
business sector became insolveBmne possible response to the unwinding is to irpos
capital controls that keep the current account @rehallow the flow of interest income
to be converted into foreign currentyhis was the measure recommended by the IMF
in Iceland following the collapse of its financsistem in October 2008. More
controversially, the Fund recommended that thetabpontrols be supported by high
central bank interest rates, which were raisedB#b before the programme was
commenced. The question addressed in this shatistd what extent the policy of high
interest rates really helps support the excharntgewhen capital controls are in place.

The rationale for keeping interest rates high adtohegythe capital controls rests
mainly on the premise that a high rate of returrdomestic-currency financial assets will
discourage investors from exploring ways of getangund the controls, i.e. by finding
local exporters willing to buy the local curren@y foreign exchange in the off-shore
currency market. There are, of course, also thegaats of relaxing the controls.
However, it is clear that this is only the caskigher domestic interest rates translate into
higher interest income measured in foreign currefbys can be demonstrated not to be
always the case. Interestingly, high interest rates have the effect of weakening the
exchange rate by creating a flow of interest paysi#mough the current account.

The empirical work on the effect of high interesties on exchange rates during
financial crisis does not lend strong support ]mahgument that high interest rates
defend the value of the currency. Caporale e280%), amongst others, find that while
tight monetary policy boosts the exchange ratendunormal periods, it weakened it
during the Asian crisis in the later 1990s. Goldfand Gupta (2003) analyse a large
dataset of currency crises in eighty countriederperiod 1980-1998 in order to explore

! For a recent survey of the macroeconomic consegsenf financial crises, see Reinhart and Rogoff
(2009). On sudden stops, see Calvo et al. (20@8)afr account of the turmoil in Iceland, see Dasieh
and Zoega (2009).

2 See Ariyoshi (2000) for a review of different ctrigs’ experience with capital controls, includitnpse
in East Asia in the late 1990s.



whether high interest rates are successful in savgicurrency undervaluation in the
aftermath of a currency crisis. They find that ikiso except when the economy also
faces a banking crisis, in which case the resuéisiat robust. Flood and Jeanne (2005)
derive a model that shows that an interest ratendef of a fixed exchange rate regime
can prove ineffective if accompanied by an unsdistl policy because the high
interest rates will be perceived to have a detralexffect on the public finances which
weakens the currency. There are few studies offfieet of high interest rates under a
regime of capital controls.

The demonstration will first be carried out undeg assumption of no leakages.
Thereafter the role of leakages will be explorefbieincorporating the effects into a
simple macroeconomic model, which captures thewfit links between the policy rate
and the exchange rate. The final section desctiteesffect of recent interest rate
reductions in Iceland on the on-shore and the lodf<s exchange rate in light of the

earlier discussion.

1. The case of no leakages

Assume that the foreign owners of domestic curreassets are concerned about their
interest income measured in foreign curremEf) wherei is the rate of interesk is the
nominal exchange rate measured as the foreignrayrqgrice of one unit of local
currency, so that an increasedmeans appreciation, aidis the stock of foreign-
owned assets measured in domestic currency. Riidesne and abroad are fixed and
assumed to equal one so tkas also the real exchange rate. These investdrbeviefit
from both higher interest ratess well as a higher exchange fat& hey will not benefit
from an interest rate rise if this is offset byaege depreciation of the domestic currency.
It follows that one can derive aso-interest curve that gives all combinationsicindE
that the foreign investor is indifferent betweenkihg the total differential aED gives
the slope of the curve as

€. _Eoo (1)
di i

The equation defines a downward-sloping, strictignex iso-interest curve in the

exchange rate/interest rate space.



The feasible combinations of exchange rates amdest rates under a capital control

regime are given by the current account balance,
iED = EX (E)-M (E) )

The interest payments measured in foreign exchhage to equal the excess of foreign-
exchange export earnings and the cost of imporisagpreciation of the currency gives
lower export volumesXg(E)<0, and higher import volumeslg(E)>0.2

Assume that imports become more sensitive to clsingexchange rates as their
volumes increase: that is when the exchange 1sde Kilee(E)>0, while the sensitivity of
exports with respect to exchange rates in a resehased economy does not depend on
the volume of exports{ee(E)=0. Conversely, when the currency depreciatespitagall,
but consecutive depreciations have a smaller effieanports because initially
consumers reduce their consumption of the moreaiastic imports — cars, consumer
durables and so forth — making their consumptiskéigradually more price-inelastic.
Even a very large depreciation will not dissuadescmners from using some imported
food, oil and medication; the elasticity of impoloescomes very small.

Taking the total differential of equation (2) givasurrent-account constraint that
reflects all the combinations & andi that make the current account balanced. The slope

of the curve in the E-l space is equal to the nmaigiate of transformation betweEn

andi
dE ED
— = . (3)
d X+EX.-M_-iD
which is negatively sloped as long as
e +e, >1 (4)

wheree, =-EX. (E)/X(E) ande, =E(M_(E)+iD)/(M (E)+iED) are the

elasticities of exports and imports (plus intepsgments on domestic-currency assets to

% Note that leakages do not occur, by assumptiothaicthe appreciation does not have the effect of
increasing leaks by making it more tempting foraxers to sell their foreign currency at the lowér
shore rate nor does it reduce leaks by making# tempting for the foreign investors to find these
exporters in the off-shore market.



foreigners) with respect to the exchange rate.Maeshall-Lerner condition is thus
necessary and sufficient fdE/di<0.

Clearly, a depreciation will raise exports and |loweports to enable the transfer of
resources to pay the interest on the debt butebeediation will also reduce the foreign
currency income from exports — and lower the fareigrrency value of interest
payments — requiring the elasticities to be lamgeugh to offset this effect. This effect is
decreasing in the stock of debt so that lower ieitiss suffice when delid is very high?

The tangency between the iso-interest curve andufrent-account constraint —
given by the equality of the slopes of the two shamwequations (1) and (3) — gives
X+ EXg-Mg=0. Dividing byX yields

~EX. (E)/X(E)+EM, (E)/(M (E)+iED) =1 (5)
which is the condition;
iD
e &y ‘m— (6)

Equation (6) defines a maximum if, as assunxeg=0 andMge>0, since the second-
order condition is2Xy — Mg < 0. The optimum for the foreign investor is shown in
Figure 1 as poinf. The current account is balanced and the int@restne in foreign
currencies is maximized.

The maximization of interest income of foreign ists is not desirable from the
viewpoint of local authorities. These may want taximize the foreign-currency value of
domestic output net of interest payments to foreignEY —iED . This gives upward-
slopingiso-income curves, higher interest payments have to be mathigher exchange

rate to make the local economy indifferent to tharge:

E_.E .o @
d Y-iD

4 The current-account constraint is concave if

dz(iED) _ ED?2 > (2 E(2Xg-MEE) J< 0

42  (X+EXg-Mg-iD)?\" X+EXg-Mg-iD

which translates intox - M E +% EM_. >iD. SinceM; > 0 andMg; > 0 it follows that as gets large,

the Mg term becomes small.



The local authorities may hence prefer pairsince in the absence of leakages, there is
no reason for them to offer positive interest rate®wever, the prospects of the
relaxation of capital controls calls for higherdrest rates as does a concern for
maintaining credibility in international financialarkets. In addition, lowering rates may
weaken the capital controls by inducing foreigneistors to buy foreign currency off

shore.

2. Leakages introduced

Allowing for leakages, the flow of export revenutoi the on-shore foreign exchange
market depends on the difference between the orestmal the off-shore exchange rates.
The typical exporting firm maximizes its domesticrency profits, defined as the sum of
domestic currency revenue on shore and off shdrefribe expected cost of being
caught evading the capital controls.

Assume that the expected costs of evasion depetiteorolume of off-shore trade:
T(X =X, )=t,(X =X )+t (X =X_)*, whereX" is the volume of exports appearing in

the on-shore export market anyd> 0 andt; > 0. The expected profits in units of output

are given by equation (8),
nzgxw(x—xL)—[tO(x—xL)+tl(x—xL)2] (8)

wheree is the off-shore exchange rate @the on-shore exchange rate as before. The
volumeX" that shows up in the on-shore market generateséeenue — in terms of
domestic output — than that which shows up in ffislwore market. Imagine that each
unit of exports generatesunits of foreign currency in the off-shore markat then this

is bought back in using the on-shore market aghdriexchange rate so that the revenue
coming from exports through the on-shore markéivger per unit of output sold than
that coming from the off-shore market sireseE. It follows that exporting firms will lose
from buying the domestic currency on-shore wheirihore expensive. However,

buying on shore will lower the expected costs dédgon.

ED?

(Y—iD)2 ’

o d%E
The iso-income curves are convex sme% = 0.
di



The first-order condition with respect X gives exports traded in the off-shore
market as a positive function of the differencenssn the on-shore and the off-shore
exchange rate and a negative function of the iftieaEmonitoring of the capital
controls,tp andt;:

X_XL:i(ﬂj_t_o ©)
2\ e ) 2

The on-shore exchange rate is determined sogenterate a balanced current

account, which, from equations (2) and (9), gives

e _1(E-e) t |_
|ED—E(X 2t1( . j+zj M (E) (10)

An increase in the exchange rate differential —ingakhe currency relatively more
expensive on shore — will increase leakages andrigwhile an increase in monitoring
to andt; will raise X- by increasing the likelihood that violations oétbapital controls
will be detected. It follows that greater enforcimighe controls will strengthen the
exchange rate while an off-shore depreciationwaéaken it by encouraging local
exporters to buy domestic currency off shore.

The next equation sets the returns to stayingardthmestic-currency asset equal to
that of exiting the currency off shore and invegtim foreign assets that yield an interest

rate ofi* plus a risk premium on domestic-currency asgets

e (12)
& &
Solving for the domestic rate of interest gives;
i =i _E.-& . P (12)
& &

This is the interest-parity condition. This equattetermines the off-shore exchange rate
given the domestic and the foreign interest ratetha risk premium: An increase in
domestic interest rates will raise the expectearneirom holding domestic-currency
assets and this will make the off-shore exchantgeimarease until the expected return
from exiting the currency off shore is raised to@&dghe higher domestic currency
interest rates: an increase of the foreign inteegst* will have the converse effect of

making the off-shore exchange rate fall in orddoteer the return to exiting the



currency back to where it was before; an incredsleeorisk premiunp will lower the

off-shore exchange rate for the same reason; aathyfj the higher is the expected future
on-shore exchange rég, , the higher is the off-shore exchange rate.

Together, equations (9), (10) and (12) deternmheeon-shore exchange ré&ethe
off-shore ratee and the volume of exports that shows up in thelwre markex". The
equations reveal that cutting interest rates h#s dfbow effect — captured by equation
(10) — as well as stock effect — capture by equation (12). Lower interest ratesgthen
the exchange rate by reducing the required tra@mba This is the flow effect. But they
also lower the expected return from holding donsestirrency assets which makes the
off-shore exchange rate fall — when leakages isereavhich lowers the volume of
exports that go to the on-shore marketwhich makes the on-shore exchange rate fall. It
follows that cutting interest rates below the letelt maximises the foreign-exchange
revenue in Figure 1 may either strengthen or we#hkemxchange rate. Note that
stronger enforcement of capital controls — a hidéneel ofty andt; — will weaken the
stock effect and make it more likely that the exaerate increases following an interest
rate reduction.

Starting from a high rate of interest, beyonddahe generating maximum interest
income in foreign currency in Figure 2, a fall etrate of interest initially makes
domestic assets more lucrative and hence redueesifiply of local currency off shore —
while the interest income in foreign currendigss rising becausk rises
disproportionately with lower— but, eventually, a further interest rate recarctwill
result in a lower interest income measured in fpreiurrency and this would tend to
lower the exchange rate if the stock effect donasdihe flow effect. This is shown in
Figure 2. A falling interest rate may now causedheshore exchange rate to fall — if the
stock effect of increased leakages dominates fieetadf smaller flows of interest
income — which makes the curreatcount constraint upward-sloping from the oridin a
low rates of interest. In this case the optimumtli@rlocal economy would entail a non-
zero rate of interest — since interest rates wbaldaised from a very low level to reduce
the leakages and strengthen the exchange rate.

When we focus on the area where the Marshall-lteroeditions are satisfied,

raising interest rates will always make the offtghexchange rate increase but will either



make the on-shore increase — if the stock effegtidates — or decrease — if the flow

effect dominates. This is shown in Figure 3.

3. A macroeconomic model

We start by summarizing the equations that detegrtiia on-shore exchange r&tehe
off-shore exchange ragand the volume of exports that show up on skbr&he only

change made is to make impdisdepend on outpu, in addition to the exchange rdte

iaD:ELX—iL(E_ej+fl]—M(EAq CA (10")
2\ e ) 2
i =i _Eime n IP (127)
& &

The first equation describes the current-accounstraint (CA) while the second one has
the interest parity constraint (IP).

We can easily add the two equations to a traditioracroeconomic model. Assume
that demand determines output and that demand depenoutput, the domestic
interest rate and the real exchange r&eAlso assume a horizontal LM curve given by
the policy rate

i=iP LM (13)

Add an IS curve that has outpias a function of demand which depends on the

domestic rate of interest, output, the exchangeiaind a fiscal parametét
Y=D(i,Y,E,F) IS (14)

We now have a system of four equations in four gedous variables; output, the
domestic rate of interest, the on-shore exchartgearad the off-shore exchange rate. The
general equilibrium is shown in Figure 4.

Changes in the central bank policy rate haveeetbld effect on the on-shore
exchange rate. A higher interest rate — represdatesh upward shift of the horizontal
LM curve — may reduce demand and make output adintriaich then makes the volume
of imports fall which makes the currency apprecstee the current account will now be
balanced at a higher exchange rate. Thisesncome effect. Second, the higher interest

rate raises the return to holding domestic asskishwnakes the off-shore exchange rate



increase due to a reduction in the supply of theekiic currency in the off-shore market.
This will tend to strengthen the on-shore exchaatgwhen exporters turn to the on
shore market. This ithe stock effect. Finally, the higher interest rate puts downward
pressure on the on-shore exchange rate by ratsnfiow of interest income going
through the current account since a lower exchaaigels necessary to create a larger
trade surplus so as to accommodate the higheesttpayments to foreigners. Thighe
flow effect.

Clearly, the size of the income effect dependsherstope of the IS curve and the
elasticity of imports with respect to the excharage.With a steep IS curve and a low
elasticity, the income effect becomes unimportéhe size of the stock effect depends
on the effectiveness of the capital contteld he effect is small when the controls are
more effective because exporters will not be abngito buy the local currency off shore.
Finally, the flow effect depends on the elastisitid imports and exports with respect to

the exchange rate.

4. Discussion

High interest rates help strengthen the exchartgana capita-control regime by
lowering aggregate demand and inducing foreignstors — trapped by the capital
controls — not to try too hard to evade the costrbllowever, they create a flow of
interest income that when converted into foreigmency puts downward pressure on the
exchange rate. This is the transfer problem discliby Keynes in the 1926s.

During a financial crisis when households are payff their debt, the higher interest
rates may not lower demand much and the effecttefest rates on leakages is uncertain
and certainly declining in the intensity of monitay of the capital controls. It is hence
guite possible that high interest rates put dowdvpaessure on the exchange rate.

Starting from very high interest rates, the lowgrof rates will raise the interest
income of foreign investors measured in foreignmengcy due to an appreciation of the
domestic currency, caused by a smaller flow ofredeincome into the foreign-exchange
market. In this case, the lowering of interestsatél benefit both the home country as

well as the foreign investors. A further reductadnnterest rates will harm the foreign

® See Keynes (1929).
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investors, but may benefit the local economy. ariction will benefit the local
economy when there are no leakages — both becéimseger interest payments in
domestic currency but also because of smalleraatgrayments being converted into
foreign exchange which will raise the exchange +dbait may hurt the local economy if
leakages are increased by making the currency ciapgeln this case the effect of
increased leakages on the exchange rate — maldegriéciate — dominates the effect of
a reduced flow of interest income — which generateappreciation. It follows that
raising rates at low levels may strengthen the axgh rate in the presence of leakages
but will always weaken the exchange rate in theads of leakages. There are two
effects at work; the stock effect causes a currappyeciation while the flow effect
causes a depreciation of the currency.

With leakages, the off-shore exchange rate ictdteby changes on the supply side
and the demand side. The off-shore exchange ratereasing in the interest income on
domestic assets measured in foreign currencygdiecseasing in the foreign rate of
interest; and decreasing in the risk premium onektim assets. It follows that a falling
spread between the on-shore and the off-shore pgehates can be caused by a reduced
risk premium that reduces the supply of the locatency in the off-shore market or by
exporters using the off-shore market to a greatesngé by demanding more units of the
local currency due to a less effective enforcenoétite capital controls.

In conclusion, one must be careful when applyirggolicy of high interest rates in a
capital-control regime and carefully monitor abhats and flows to see if the high

interest rates are operating to strengthen or wetileeexchange rate.

5. Iceland’s experience with capital controls andilgh interest rates

Iceland was hit particularly severely by the glotr@dit crunch. In the years preceding
the crash, the country experienced one of the veonhast rapid credit expansions when
the balance sheets of the country’s three largastdgrew from one year’'s GDP to nine
year’'s GDP in just over four years. This expansiobanks’ balance sheets was
accompanied by an expansion of the balance shiebtsimesses that became
increasingly leveraged over the same period, uguafbreign-currency denominated

loans (80% of total business debt to domestic dapgsnstitutions). Domestic asset
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prices reflect this development; the stock marketwgoy a factor of nine over a period of
four years, the currency appreciated and housegpnwre than doubled.

This development came to an end when the banks caulonger borrow wholesale
in international credit markets starting in lat®20Their situation became increasingly
dire until Monday morning, the #%f September, when the Central Bank explained that
the smallest of the three large banks had apprdatieebank for help because of an
anticipated liquidity problem in the middle of Obty. Lacking confidence in the
collateral offered, the Central Bank decided to B&Yo of its shares at a very low price,
leaving the bank few options but to accept. The pationalization undermined
confidence in the Icelandic banking system. The ediate effect was to cause credit
lines to be withdrawn from the two remaining bar@®se of them experienced a run on
one of its foreign branch and collapsed while ttreeowas brought down by the actions
of the British government. The foreign exchangek®gcollapsed on Octobel'8The
closing of the international part of the paymersgtegn immediately affected foreign trade,
importers could not pay suppliers and exporterdccoat transfer funds to Iceland to
meet domestic costs. The crisis spread quickliigabnfinancial sector of the economy.
Between 33-60% of non-financial firms became tecdlty bankrupt; and a large swath
of industries and employment — based on an abuedaiimorrowed money and a high
exchange rate — became obsolete overnight, sattimgtion a sudden rise of structural
unemployment.

The Icelandic authorities eventually requestedstassce from the International
Monetary Fund. The IMF published in November 2Q@8rtanalysis of the crisis and the
only published official plan on how to respondttd The plan lays out the objectives of
monetary policy, fiscal policy and the restructgrprocess for the banking sector. The
IMF program aims at stabilizing the exchange rata bombination of high interest rates
and severe capital controls that are planned gradually dismantled; to foster a
banking system and protect relations with foreigaricial institutions by the adoption of
a strategy that is nondiscriminatory and collabeeatand, finally, to organize fiscal

consolidation in light of the much greater antitguhlevel of public indebtedness. With

" International Monetary Fund, IcelarRRequest for Sand-By Arrangement, November 25, 2008
(see http://www.sedlabanki.is/lisalib/getfile.asipaMid=6606).
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the program came a rescue package worth around$tod from the IMF and several
countries®

One problem preventing a return to a floating ergearate is the substantial amount
of foreign speculative capital remaining in Icelatidhe exchange rate were to float, the
expectation is that a substantial amount of fundslé/flow out, causing a large and
sustained fall in the exchange rate, which woulieHarther damaging effects on firms’
balance sheets. In accordance with the IMF progtiaenicelandic authorities imposed
extensive capital controls in November 2008. Capiatrols undoubtedly help solve the
immediate problems facing the currency. Policygatere raised before the IMF
program was implemented on 24 October from 12%886.1This is perhaps the most
controversial part of the program and the topithadf paper. The subsequent cautious
lowering of the policy rate constitutes a natusgleximent of the role of high interest
rates in defending a currency under a capital cbrnégime.

The Central bank started monetary easing in Mavbiich was justified by the
rapidly declining inflation. It reduced its policgite by 1% from 18% to 17% on 3 March,
then by 1.5% to 15.5% on 7 April and finally to 18% 6 May. Figure 4 shows the
policy rate, the on-shore exchange rate and thehaffe exchange rate between 1
September 2008 and 2 June 2009. Note that thel@Krekchange rate is fairly stable at
around 0.60 euros in 100 kronur. However, the amreshate increased in February —
March before a monetary easing was started. Figigteows the same variables for the
period 1 March to 2 June 2009. Several observattande made about the pattern of

interest rate and exchange rate developments:

* The on-shore exchange rate started a gradual ddwmdifore the first interest rate
reduction.

* The on-shore exchange rate has continued a vedya@rdecline following the
three interest-rate reductions.

» The off-shore exchange rate has increased durengdhiod of monetary easing.

8 Seel etter of Intent, 15 November 2008 (http://www.imf.org/externallop2008/isl/111508.pdf) and the
Stand-By Agreement (http://www.sedlabanki.is/lisajetfile.aspx?itemid=6606). Of this, $2.1 billion
comes from the IMF, which is much more than itsrtouquota of $173.6 million. The stand-by
arrangement amounts to 1,190 percent of Icelanedi$aq

13



The Central Bank engaged in substantial intervastio January and February, it then
scaled back the interventions in March but resutheth in April and, especially, May.
The extensive interventions in May suggest thaettehange rate would have ended up
lower had the Bank not intervened.

The pattern of changes in the policy rate, thalore exchange rate and the off-
shore exchange rate can be used to discriminateebetthe different channels from
interest rates to exchange rates, discussed ilb8e&cabove; the income effect, the stock
effect and the flow effect. We get the income dffeloen a fall in interest rates makes
consumption and imports increase which lowers thishore exchange rate. This makes
exporters turn to the on-shore markets which thakeas the off-shore exchange rate fall.
This is clearly not what has happened, imports Halen by 50% year-on-year, there
has been no reversal in this decline in recent heprind the off-shore exchange rate has
not fallen. The stock effect is generated wherlarfalomestic interest rates makes
foreign owners of local assets attempt to selldbal currency off shore. However, this
would make the off-shore exchange rate fall, winiak not happened. Finally, lower
interest payments to foreigners will make the oorslexchange rate increase, which
makes exporters turn to the off shore market whelkes the off-shore exchange rate
rise. This will happen gradually. However, the fgreowners choose when to convert
the interest payments into foreign currency ansl iginot instantaneous. Moreover, cuts
in the policy rate only affect the payments to fgneowners of local-currency assets
gradually because some of the assets are longgiavarnment bonds. For both reasons,
it would be unrealistic to expect the exchange t@trengthen soon after the policy rate
is cut. However, this effect must eventually shgmiruthe data. One can conclude that
the evolution of the on-shore and the off-shoréharge rate does not suggest that the
interest rate cuts have lowered the on-shore exgheate.

Turning to other causal factors, lower foreigrenest rates would reduce the supply
of the domestic currency off shore which would m#desoff-shore rate increase, which
would induce exporters to turn to the on-shore ®iask that the on-share exchange rate
would also increase. This has clearly not happeBrgectations of currency

depreciation on shore would have led to increasekidiges and a fall in the off-shore rate
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as well as a fall of the on-shore rate. This exgti@n can be discounted because the off-
shore rate has not decreased.

This leaves us with one remaining possibility, evhis that lax enforcing of the
capital controls has resulted in a rising levetwdsions. These circumventions or
leakages show up in rising demand for local cuyaritshore and falling demand on
shore which explains why the currency has depretiah shore and appreciated off
shore. The circumventions may be caused by a latkst in the domestic economy,

especially the banking system.

6. Conclusion

This paper has derived the relationship betweetraldrank interest rates and exchange
rates under a capital control regime. The on-shrobange rate is determined by the
requirement of a balance on the current account.

Higher interest rate may strengthen the curremcgtmre by reducing consumption
and imports. They may also induce foreign ownelsadl currency assets not to sell
local currency off shore which will make the offesb exchange rate rise which then
discourages exporters from buying local currenégbbre which raises the supply of
foreign currency on shore and strengthens the exgheate. There is also an effect that
goes in the opposite direction: Higher interestgancrease the flow of interest income to
foreigners through the current account which makesn-shore exchange rate fall
which then makes exporters turn to the on-shor&endowering the off-shore rate.

The historical financial crisis now under way @eliand provides excellent testing
grounds for the effect of high interest rates aqeanied by capital controls. Starting
from a policy rate of 18% in February 2009, a segeeof interest rate reductions in the
past three months have been accompanied by a i@dofthe on-shore exchange rate
and an increase of the off-shore exchange rate ditference between the on-shore and
the off-shore exchange rate has shrunk. Theseuats®rs are inconsistent with the
income effect and the stock effect which would prethat lower interest rates put
downward pressure on the off-shore exchange raefldow effect must however be at

work and will show up in a stronger exchange ratthe future.
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The current pattern of on-shore and off-shore amgh rates is consistent with
increased leakages brought about by lax enfordimgpuital controls and learning about
ways of circumventing the controls. This suggesiB@ng reason to increase the level of
monitoring and enforcing of the capital controlse@all, the experience does not suggest
that cutting interest rates moderately from a \egh level is likely to make a currency
depreciate in a capital control regime but higisgime importance of effective enforcing

of the controls.
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Figure 1. The interest income of foreign investors withaakages
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The bold current-account constraint shows all tralinations of andE that give a balance on
the current account. The iso-interest curves giveoanbinations of andE that leave the foreign
investor indifferent — give the same flow of interexcome measured in foreign currency — and
the iso-income curves give all combinations ahdE that leave the home country as well off in
terms of the national income net of interest payisiereasured in foreign currency. Rthe
interest income of foreign investors, measureabieifn currency, is maximised, while the home
country is best off at poirit where the interest rate is equal to zero anduheiocy is appreciated
to generate a current account balance.

17



Figure 2. The interest income of foreign investors with legés
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This figure differs from Figure 1 in that the baldrrent-account constraint is upward sloping to
the left of F because raising interest rates atrite of interest will make the currency appreciate
by reducing the leaks.
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Figure 3. Interest rates and the on-shore and off-shoreaggehrates

stock effect

flow effect

This figure shows the relationship between domestérest rateg the on-shore exchange r&te
and the off-shore exchange ratdRaising the interest rate increases the ratetafm to assets
denominated in the local currency which makes flielore exchange rate increase so that the
expected return on staying in the local currencheaving via the off-shore market remain the
same. The effect of the interest rate increaséemn-shore exchange rate is ambiguous. Higher
interest rates cause a larger flow of interest gaytrgoing through the current account which
makes the currency depreciate. This is the flowatffHowever, the higher off-shore exchange
rate may cause more exporters to convert theirgoreurrency on shore which would strengthen
the on-shore exchange rate. This is the stockteffec
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Figure 4. General equilibrium
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Figure 5. Interest rates and exchange rates

Policy interest rate

19 -
%
18

17

16 |

15

14 |

13 I—

12 |

11

T T T T T T T T
2008M10 2009M01 2009M04

On-shore exchange rate

(price of 100 kronur in euros)
100 kronur/euros

.85 -

.80
.75
.70
.65
.60 |
/ ,’\/'\j\/
.55

.50

T T T T T T T T
2008M10 2009M01 2009M04

Off-shore exchange rate

100kronur/euros — (yrice of 100 kronur in euros)

o)

T T T T T T T T
2008M10 2009M01 2009M04



Figure 6. Mon

etary easing
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