Countercyclical Capital and Currency Dependence

BY JON DANIELSSON AND ASGEIR JONSSON

The introduction of risk sensitive bank capital charges into currency dependent
economies exasperates the inherent procyclicality of banking regulations and frus-
trates the conduct of monetary policy. The authors argue that, by requiring capital
charges resulting from foreign currency lending to be denominated in the same
foreign currency, the capital charge becomes countercyclical.

I. INTRODUCTION

A consensus has emerged that the sole medium term macroeconomic objective
of monetary policy is price stability. However, the interrelationship between
monetary policy and financial stability is receiving increased attention. These
twin objectives often are subject to the same forces, where policies targeting one
may affect or even contradict the other, especially since the transmission
mechanism of monetary policy, is not independent of the specific structure of
financial markets. Under certain conditions, the interplay between market
structure and capital regulation may not only block the transmission of mone-
tary policy but even reverse it.'

In a wide range of countries, emerging market economies and small open
economies alike, a substantial proportion of domestic liabilities are currency
linked. In these currency dependent economies (CDESs), credit and currency risk is
integrated in current capital regulation, and will be even more so when Basel 11
is implemented. This is not a problem for diversified large economies with
negligible currency risk. However, in CDEs, domestic debtors carry a substan-
tial amount of unhedged currency linked loans. In these economies, currency
risk is already a significant part of the systemic risk facing the economy, with
exchange rate movements strongly procyclical. Capital regulations are known to
be procyclical (see, e.g., Borio et al., 2001), and their introduction into currency
dependent economies further exasperates the procyclicality induced by exchange
rate movements.

' The question most frequently asked in the so called “Nexus” debate is whether the win
goals of price and financial stability might be in conflict with each other, the “paradox of
credibility” (see Borio and Lowe, 2002; Borio and White, 2004; Goodfriend, 2003).
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Our focus is on the interdependence between the transmission of monetary
policy and market structure, in particular capital regulations. The problems
identified in the nexus debate are particularly relevant for currency dependent
economies where the same policy variable, the exchange rate, affects price setting
in the goods and financial markets, but on occasions in opposite directions. This
implies that capital requirements can cause conventional monetary policy aimed
at low stable inflation to become procyclical. We suggest that these effects can be
mitigated by requiring capital requirements from bank lending in foreign currency
to be denominated in the same currency units. The resulting capital charges would
be countercyclical while at the same time empowering monetary policy.

Regardless of the clarity of policy goals, outcomes in CDEs may be ambig-
uous. The central bank may want to react both to inflationary pressures and
growing imbalances in the financial sector but the transmission of the policy
may be distorted or delayed depending on bank capital and capital regulations.
On one hand, the exchange rate has strong pass—through effect on price deter-
mination in the goods market” while also determining the size of banks’ balance
sheets, i.e. the principal of currency denominated loans, and thus their capital
charges. An exchange rate appreciation for the purpose of price stability could
perversely lead to increased financial instability by reducing the amount of
regulatory capital. Thus a key challenge for CDEs is improving the effectiveness
of the monetary interventions, which must take into consideration current
capital regulations, and the eventual impact of the Basel II Accord.

At the root of the problem is currency risk mispricing. If the level of currency
risk mispricing is countercyclical, i.e., currency risk is underestimated in booms
and overestimated in busts, and the marginal cost of foreign currency bank
lending is directly affected by currency risk, bank lending becomes procyclical.
Risk sensitive capital charges will have exactly such an effect, whereby an
appreciating currency leads to lower capital charges, and vice versa.
Furthermore, foreign currency lending of one bank directly affects the capital
charges of other banks, regardless of whether they engage in foreign currency
lending or not, because of the expansion of the domestic credit markets, affect-
ing both profitability of lending and the credit quality of the marginal loans.
Ultimately, a feedback loop between exchange rate changes, capital charges,
bank lending, and private wealth is established. This loop is virtuous in upturns,
and vicious in downturns. The presence of these feedback loops frustrates the
conduct of monetary policy because standard monetary responses are likely to
further amplify the cycle. Interest rate increases in upturns appreciate the
exchange rate and further stimulate foreign currency lending, while interest
rate drops in downturns depreciate the exchange rate, erode bank capital and
magnify the credit crunch. The latter effect is likely to be much more violent,
giving rise to an “up by the stairs, down by the elevator” effect.

2 For an overview of how central banks have targeted the exchange rate in pursuit of price
stability, see Amato er al. (2005).
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A sizable literature exists on issues closely related to currency dependence.’
About 97% of all international bond and note issues are denominated in just
five currencies, US dollar, yen, euro, sterling, and Swiss franc. This implies that
when countries outside of these five currency areas tap international capital
markets, they have no choice but to borrow in foreign currency.* The challenges
for monetary authorities in these economies in dealing with financial crisis have
been well documented, especially potential for procyclical interest rate responses
(see, e.g., Calvo and Reinhart, 2002; Ganapolsky, 2003; Hausmann et al., 2001).
This may lead to a “fear of floating” whereby the monetary authority engages in
exchange rate interventions and adjustments of interest rates in order to manage
the currencies so as to preserve financial stability.

Banking regulations are inherently procyclical, and the introduction of risk
sensitive capital charges, as in the Basel II Accord, will further exasperate the
procyclicality (see, e.g., Danielsson et al., 2001) because increased risk sensitivity
gives banks more freedom in booms and constricts them more in downturns.
Several mechanisms for reducing procyclicality have been proposed, such as
statistical provisioning (see, e.g., Poveda, 2000; Jaudoin, 2001), where capital
buffers are increased in upturns, and reduced in downturns. However,
Carmichael and Esho (2003) find little support for using prudential regulation
such as portfolio restrictions and adjustments to minimum capital ratios to
control the emergence of asset price bubbles. This conclusion is based largely
on the practical difficulties of implementing such policies, the potential effi-
ciency costs of overly restrictive regulation and the futile task of supplanting the
banks’ own judgment with those of the regulators.

For currency dependent economies, the exchange rate is a key risk factor.
Provided the exchange rate risk is measured correctly, risk sensitive capital
charges have the potential to become cyclical. However, as a practical matter,
measuring currency risk is somewhat challenging because it necessitates identi-
fying the presence and magnitudes of bubbles. Unfortunately, risk sensitive
bank capital, in the form of Basel II, does not address the issue, because given
the current directions for measuring currency risk in the Basel II Accord,
currency risk is solely measured by small day—to—day moments and not the
occasional big depreciation. Risk models capture the day—to—day risk of the
currency as a bubble inflates, but disregard the potential for the bubble bursting.
The reason for this is that currencies generally fall into the category of assets

* The concept of currency dependence encapsulates terms such as liability dollarization (see,
e.g., Calvo and Reinhart, 2000, 2002; Céspedes et al., 2000), currency mismatch (see, e.g.,
Goldstein and Turner, 2003) and original sin (see, e.g., Eichengreen et al., 2003) and refers
to economies whose domestic liabilities are currency linked to a large degree but assets are
denominated in domestic currency. In contrast to this literature, our focus is not on the
causes or the solution to the problem of currency dependence, instead, we only discuss the
impact of capital regulations in such economies.

4 Currency dependence is not a modern phenomena. Flandreau and Sussman (2004) show,
during the earlier phase of free international capital transaction in 1890-1910 international
borrowing was conducted only in a handful of “hard currencies,” currencies with a large
secondary liquidity.
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which violate the subadditivity of the value—at-risk measure mandated by the
Basel IT Accord.

It is, however, possible to reverse the procyclicality by a relatively simple
adjustment in the calculation of bank capital, whereby capital charges arising
from foreign currency lending are denominated in the same foreign currency.
Suppose a bank in an emerging market lends €100 to domestic clients. At the
moment, the capital charge arising from this is €8 denominated in domestic
currency, and under Basel II Accord, will be risk weighted. If however the
capital charge arising from lending €100 is €8, i.e. the capital charge was also
in euros, it becomes countercyclical, slowing down lending in upswings and
encouraging lending in downturns.

The implications of such a calculation of capital would be: (1) Capital charges
are relatively countercyclical because the internalization of currency risk into the
capital margin of banks reduces the capital ratio and increases the capital cost of
foreign currency lending in time of booming asset markets and lessens the
severity of loan contraction during crisis; (2) Monetary policy is more effective
since interest rate changes have a direct relationship with the level of banking
activity, via the impact on bank capital due to exchange rate changes; and (3) 4
lower cost of maintaining foreign reserves since the central bank can keep lower
levels of currency reserves, because it does not need to sterilize inflows due to
foreign currency lending, nor maintain as high a cushion for times of crisis

II. BANKING REGULATIONS
THE INTEGRATION OF CURRENCY AND CREDIT RISk

A key component in modern banking regulation is the notion of risk weighted
minimum bank capital, acting both as a cushion against a possible future
default, and as an inducement for banks to model and manage risk. The
financial institution uses internal information on its portfolio and risk measure
of technology to determine the appropriate level of bank capital.

Under Basel I, the formula used to calculate bank capital was not very risk
sensitive, while the Basel II Accord encourages the use of sophisticated risk
models to measure credit risk in order for bank capital to reflect the risk of its
loan portfolio. Fundamental to Basel II is the concept of internal rating based
(IRB) methodologies whereby a bank internally estimates some or all of its
credit risk.

Credit risk is a function of four parameters: probability of default, loss given
default, exposure at default, and maturity. Banks have a choice of level of
sophistication of risk measurement methodologies. Banks, under the
“advanced” approach, are responsible for providing all four parameters intern-
ally, while banks choosing the “foundation” approach only provide the prob-
ability of a default parameter, with the other three parameters set externally by
the supervisors. Capital charges for loans are derived from the risk
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characteristics of the loans, and for agents borrowing in foreign currency,
currency risk is a part of the credit risk.

The Basel Committee determines the Basel Accords, and the committee only
represents the largest industrialized countries, none of which suffers much from
currency dependence. As a consequence, the possible application of the Basel 11
Accord to CDEs, and especially to emerging markets, is controversial. Several
studies have shown that Basel II should not lower capital flows to currency
dependence countries, but reservations have been made about the appropriate-
ness of a complex regulatory structure designed for the largest banks in the
largest industrialized counties to smaller and less developed economies.

Credit and currency risk are bundled together in the current capital regulation
and will become further integrated when the Basel I Accord is finally implemen-
ted. This does not create a problem for large economies with financial systems
where currency risk is to large degree idiosyncratic and diversifiable, however,
domestic agents in CDEs have a significant amount of currency linked debt and
are subject to unhedged and undiversifiable currency risk. In this environment
currency risk is part of the systemic or macroeconomic risk affecting the economy.
Therefore, since exchange rate movements are usually procyclical in open econo-
mies, the integration of currency and credit risk is set to exacerbate the problems
commonly associated with procyclicality in the financial system.

PRroOCYCLICALITY

Banking regulations are inherently, and probably inevitably, macroprocyclical,
as any prudent regulation will allow banks to expand in booms and contract
lending in downturns. See Lowe and Stevens (2004) for a survey. The Basel II
proposals are well known to be even more procyclical than Basel I (see, e.g.,
Danielsson et al., 2001) because increased risk sensitivity gives banks more
freedom in booms and constricts them more in downturns.

In addition, Basel II is microprocyclical, where during financial crises the
mandatory risk constraints on financial institutions imply that they may be
forced to behave in a manner which perversely amplifies the crisis. Such procy-
clicality is termed endogenous risk by Danielsson and Shin (2003). Endogenous
risk arises because of feedback loops between market participants and market
prices. If prices drop, some market participants may hit their risk limits,
prompting them to sell into a falling market, further exasperating the crisis,
causing other market participants to sell. A vicious feedback loop is formed.

Several proposals have been made to structure capital charges to reduce
procyclicality. Statistical provisioning, discussed by Poveda (2000) and
Jaudoin (2001), suggests that capital buffer should be increased in upturns,
and reduced in downturns. This would serve to reduce cyclical behavior in
bank lending. Spain has implemented a statistical provisioning system, where
banks make a special capital charge based on average, not current, losses so that
banks pay into this charge during upswings, and draw it down during
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downswings. An advantage of this system is that it does not rely on the
measurement of risk or statistical identification of bubbles. However, the system
is, for obvious reasons, disliked by both accountants and tax authorities, and
most likely would not be allowed under IAS39.

MEASURING CURRENCY Risk

The fundamental issue for the assessment of capital charges in a CDE must,
therefore, be the correct estimation and pricing of currency risk, to aid in
mitigating the systematic or procyclical bias in estimated credit risk.

In both the Basel T and Basel IT° Accords, currency risk is measured under the
“1996 Amendment to Incorporate Market Risk,” with historical data and value-
at-risk (VaR). The Amendment stipulates that at least one year of daily data
should be used for the calculation of VaR, with many national regulators
further stipulating that no more than one year of data be used. The most
common method for calculating a VaR is conditionally normal volatility mod-
els, and the only feasible method when bank portfolios contain derivative
products.

While the VaR measure can be quite useful for measuring risk in
equity portfolios, it does have a structural flaw that can limit its appropriateness
for exchange rates and defaultable bonds, i.e. VaR violates subadditivity.
Artzner et al. (1999) denote a risk measure, RM, as subadditive if for all assets
A and B:

RM(A + B) < RM(A) + RM(B)

i.e., the VaR of a portfolio is always equal to or lower than the VaR of
individual assets. While volatility satisfies subadditivity, VaR is only subadditive
for assets meeting particular distributional assumptions (see Danielsson et al.,
2005).

The problem of subadditivity for VaR arises because VaR is only one
point on the distribution of profit and loss, and for the purpose of Basel, implies
that 99 days out of 100 the asset price movement is less than VaR, and one day
out of 100 it exceeds VaR. As a consequence, VaR is incapable of capturing the
risk of extreme movements, with a probability of less than 1%. The lack of
subadditivity for VaR means that financial institutions using VaR may get the
perverse signal that a portfolio is more risky than holding individual assets, and
it encourages them to disregard the risk of large infrequent changes in asset
prices.

Consider a CDE where the exchange rate is steadily appreciating, while an
expectation of a future depreciation is also increasing, in other words, the
country is experiencing a bubble. In this case, the exchange rate volatility can
be quite low, especially if measured by historical data. If the volatility does not

5 The recent proposed changes to the Amendment, relating to the “trading book” are
primarily concerned with classification not basic risk measurement.
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incorporate the potential for the bubble bursting, it underestimates the currency
risk. The use of VaR will not solve this problem, because the exchange rate is
precisely the type of asset which leads to subadditivity being violated.

Suppose we apply VaR to an asset with thick tails, where daily returns are
relatively small, but occasionally with extreme outcomes, whereby the condi-
tional probability of extreme outcomes is less than 1%. In this case the VaR
measure is unaffected by the presence of extreme events, i.e., VaR is the same
regardless of whether the probability of extreme events is 0.99% or 0%. For
example, a currency that is pegged, will have VaR of zero, even if there is a
0.99% chance that the exchange rate will be hit by a successful speculative
attack tomorrow.

Many exchange rate series exhibit this property. Most of the time the
exchange moves along with relatively small changes, perhaps pegged, or free
floating. Then a crisis occurs; the currency regime fails with a structural change
in the stochastic process of exchange rates. Subsequently the exchange rate
returns to a more stable process. Provided the ex ante probability of the crisis
is less than 1%, regulatory VaR engines are unaffected by the presence of the
devaluation risk, and a financial institution with such a VaR engine will not
internalize the devaluation risk.

Consider the daily Mexican Peso/US Dollar exchange rate around the
Mexican crisis of 1994 (see Figure 1) and the Venezuelan Bolivar/US Dollar
exchange rate from 1995 (see Figure 2). In both cases it is clear that VaR does
not internalize the probability of the extreme exchange rate movements. In the
case of Mexico this is a one-off event, where the cluster of extreme movements
starts suddenly, and dies out slowly. Not only is the onset of the crisis unpre-
dictable if modeled solely with historical data, the exchange rate risk during and
after the crisis is also impossible to predict with historical data. In the case of
Venezuela the pattern of exchange of movements is much different, with several
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large one-off movements in the exchange rate, but the impact of accuracy of
VaR is much the same as in the case of Mexico. Similar patterns in data exist in
many other emerging markets and small open economies.

It is doubtful whether risk models can be modified to accurately measure
exchange rate risk in the presence of a potential future depreciation. Not only is
it impossible to distinguish in real time between bubbles and a strong economy,
but also the precise timing of the bubble bursting is impossible to identify. The
1996 Amendment requires banks to use stress testing to gauge the sensitivity of
the bank to factors such as extreme exchange rate movements. Stress testing is,
however, not a solution to this problem, since the problem of estimating depre-
ciation probabilities remains.

This means that for banks using the IRB approach, most direct foreign
exchange risk exposures will not enter into their risk management systems.
Because currency risk is underestimated, it is not correctly reflected in banks’
capital ratios. Hence, banks have incentives to act as if they are hedged against
currency risk, because that is the message from the supervisors.

MONETARY PoLicy IN THE PRESENCE OF CAPITAL REQUIREMENTS

The presence of minimum capital regulations has a direct impact on the mone-
tary transmission mechanism. For example, suppose in a downturn the mone-
tary authorities desire to expand the money supply. However, a bank may not
be able to expand lending, without raising equity, in order to comply with
capital adequacy requirements. It may be difficult or impossible to raise capital
during downturns, and as a consequence the capital adequacy constraints may
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become increasingly binding (see, e.g., work on the “credit crunch” by Bernanke
and Lown (1991)).

Monetary policies are further constrained during crises for economies using a
Basel II-style regulatory system. When bank capital falls, the capital ratio gets
closer and closer to the minimum 8%. During a crisis, this might cause banks to
contract lending to a greater extent than they would do in the absence of Basel II
regulations and the social optimum. In this case, expansionary monetary policy
is ineffective, leading to a virtual liquidity trap. The credit channel of monetary
policy is blocked and attempts by the Central Bank to stimulate bank lending by
lowering the short rate and inject cash into the economy are fruitless.
Authorities are forced to respond to negative shocks with a monetary contrac-
tion and higher interest rates to shore up the exchange rate against a massive
outflow of foreign currency. They even have to inject new bank capital into the
system or take over failed banks in order to prevent a collapse of the financial
system.

Even if banks are not close to breaching the 8% minimum capital constraint,
there is always a small chance that the constraint could be breached. Van den
Heuvel (2001), in a model calibrated with U.S. data, argues that a low capital
bank may optimally forgo profitable lending opportunities in order to lower the
risk of future capital inadequacy. Aikman and Vlieghe (2004) show that shocks
to the economy are amplified and also more persistent in the presence of capital
market frictions, especially when the shock is directly to banks’ net worth.
Moreover, since no interbank market exists for bank capital, it is not only the
aggregate level but the distribution of equity among banks that matters for the
operation of monetary policy on the wider economy (see Basle Committee on
Banking Supervision, 1999).

It is, therefore, clear that the conduct of capital regulation can have a
substantial effect on the stability of the transmission of monetary policy, and
that the level of risk sensitive regulatory capital determines the response of
individual banks to policy innovations. Capital regulations are a part of the
monetary policy transmission mechanism. This in turn creates a direct connec-
tion between the procyclicality of the Basel II Accord, and the conduct of
monetary policy.

III. THE PROCYCLICAL EFFECTS OF CURRENCY DEPENDENCE
THE STATIC IMPACT ON BANKS AND BORROWERS

In most CDEs domestic financial institutions assume the role of channeling
funds from international capital markets and domestic foreign currency savers
to domestic borrowers. The inflow of foreign credit expands the total amount of
funds available for lending, relaxing constraints on the supply of credit, and
leading to higher credit risk on marginal loans. To the extent that foreign capital
is used to buy domestic assets, it leads to asset price increases. Such forces
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are especially prevalent when foreign capital is used to finance real estate
purchases.

As a consequence, the balance sheets of banks and their clients expand fast,
implying that financial factors have an increased role in the current income of
firms, households, and the economy in general. Foreign re-lending acts as a
“financial accelerator” (see Bernanke et al., 1996) where increases in collateral
values make credit easier to obtain in an expansion and the greater availability
of credit adds to expansionary forces. In a recession, the process works in
reverse, exchange rate depreciations may cause credit crunches. A key catalyst
for these effects in CDEs is mispricing of currency risk.

Agents who borrow in foreign currency are exposed to unhedged currency
risk, and typically are not willing or able to hedge this risk. As a consequence,
exchange rate movements have a direct impact on the net wealth of domestic
agents, because the value of domestic assets in the nontradable sector is at best
unrelated and at worst negatively correlated to currency movements. All domes-
tic agents are impacted, not only those who borrow in foreign currency, because
exchange rate movements affect lending conditions and the value of domestic
assets.

Banks may attempt to hedge currency risk by matching foreign assets and
liabilities on balance sheets, either because of basic precautionary motives or
regulatory requirements. However, such hedging may be illusionary since,
usually, all of the banks’ capital is denominated in domestic currency. This
means that the relative value of foreign currency assets and liabilities, especially
in the credit risk of the clients loans, fluctuate with the exchange rate. We may
term such hedging as first order currency hedging.

For financial institutions in CDEs that have to maintain risk sensitive mini-
mum capital, additional forces emerge. For the banks, a major direct cost of
foreign currency lending is the corresponding increase in capital charges. These
capital charges are, however, dependent on the exchange rate.

» The size of the foreign component of the balance sheet is directly deter-
mined by the value of the currency.

» The estimated credit risk of foreign liabilities is closely related to the debt
principal, which is determined by the exchange rate, i.e. the exchange rate
directly determines the cost of foreign currency lending for the banks and
the cost of servicing for the clients.

If exchange rate risk is underestimated in credit risk assessments, loans
are mispriced, and credit risk becomes too low in the calculation of the
banks’ capital ratio. If a sudden depreciation in the exchange rate triggers
bankruptcies, borrowers’ credit risk should reflect the exchange rate
risk. Banks can purchase further insurance in futures or options markets, but
that may simply shift the exchange rate risk to other domestic agents. Therefore,
in a currency dependent economy, exchange rate fluctuations affect both the
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net asset position of domestic agents, and also banks which are first order
currency risk hedged.

DyNamic IMPACT

It is well known that the financial system amplifies the real business cycle due to
the failure of current risk measures to account for changes in risk through
time, and poor incentive mechanisms that lead to suboptimal responses to
changes in risk.® The time dimension of systematic risk is generally ignored in
bank internal loan ratings which leads banks to underestimate the true level of
expected losses during an upswing in the economy, and then vice versa during a
downswing.

For currency dependent economies, exchange rate movements amplify the
procyclicality inherent in banking regulations (see section IT). The marginal cost
of making currency linked loans is too low during upturns in the economy when
the monetary policy response is contractionary and the real exchange rate is
high, while the cost of making currency linked loans, and the cost of the existing
stock of currency linked loans, is too high in downturns when monetary policy is
expansionary and the real exchange rate is low.

In a dynamic context, currency dependence can have a deeper and much more
pronounced effect on the economies affected because if currency risk is mis-
priced, credit is mispriced. In CDEs there is a direct link between the mispricing
of credit and mispricing of exchange rate risk. If exchange rate risk is mispriced,
it gives rise to an externality whereby the foreign currency lending of one bank
improves the capital charges of all other banks, including banks that do not
engage in foreign currency lending. The reason is that the resulting exchange
rate appreciation stimulates the economy and reduces the measured credit risk
of most loans, including those denominated in domestic currency. This in turn
gives banks incentives to lend excessively in booms, and contract lending too
much in busts.

Two distinct wealth effects arise from currency dependence, giving rise to
feedback loops:

The Bank Wealth Effect

Exchange rate appreciations reduce the value of foreign assets and liabilities on
the bank’s balance sheet and boost its equity ratio since it is denominated in
domestic currency. Thus, the capital charges arising from foreign

currency lending decrease, which will directly reduce the cost of funding for
the banks.

¢ See, e.g., Borio e al. (2001), Berger and Udell (2003), Altman et al. (2002).
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The Client Wealth Effect
Exchange rate appreciations benefit those carrying unhedged currency risk, in
particular the bank’s clients, whose booked value of foreign debt will be
reduced. Thus their collateral rises, improving their risk rating, and increasing
demand for new loans.

For agents borrowing in foreign currency, exchange rate appreciations lower
the amount of liabilities and inflate the value of assets, further fueling the
demand for foreign credit.

Capital is imported

[Exchange rate appreciates

Asset prices increase ] [ Liabilities decrease

These effects are further described in Example 1.
Example 1

Consider a CDE, where the exchange rate is 10, i.e., it takes 10 pesos to buy one
USD. Suppose a bank in that country borrows $1000 abroad and relends it to a
domestic client. Assuming neglible credit risk, the risk weighted capital charge is
80 pesos. Consider both the impact of the exchange rate appreciating to 8, as we
ride up the bubble, or collapsing to 15 as the bubble bursts.

Loan Amount Exchange rate Capital

USD  Peso required actual

1000 10000 10 800 peso 800 peso
Exchange rate appreciates 1000 8000 8 640 peso 800 peso
Exchange rate depreciates 1000 15000 15 1200 peso 800 peso

When the exchanges appreciates the local currency value of the loan drops, and the
bank is left with excessive capital of 160, which can be used to further expand
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lending, the financial accelerator effect. However, if the exchange rate drops to 15,
the bank has capital shortfall of 400 pesos.

The client and the bank wealth effects are mutually reinforcing, increasing
demand for domestic assets, including domestic currency, leading to a further
currency appreciation. As the net asset position is increased, and the economy
heats up, an increasing number of informed agents build up an expectation of a
currency depreciation. Nobody wants to be the last to hedge, and a large
number of agents may attempt to reverse their positions simultaneously. As a
result, the exchange rate may fall drastically as domestic agents try to hedge
their currency risk by acquiring foreign assets and/or selling domestic assets.

Rapid exchange rate depreciation causes the value of debts and assets to move in
opposite directions, leading to wealth destruction and credit crunch.” The pattern
of the bubble corresponds to the “up by the stairs, down by the elevator” effect.
The currency appreciation and wealth creation is usually gradual, and the depre-
ciation and wealth destruction fast and violent. A theoretical explanation for such
a chain of events is provided by the global games model of Morris and Shin (1998).

As a consequence, currency dependence amplifies business cycles and is there-
fore procyclical. This procyclicality is present regardless of whether the economy
as a whole is exchange rate hedged, or not. It does not matter whether banks raise
foreign denominated funds in international capital markets or foreign currency
deposits of domestic retail clients, or simply make currency indexed loans.

The presence of risk sensitive capital requirements will amplify this procycli-
cality unless currency risk is properly measured. It is likely that currency risk is
underestimated during the boom and overestimated during the bust. Since
capital buffers reflect credit risk, and hence currency risk, banks will hold too
little capital prior to the crash and too much capital after the crash. This serves
to further amplify the procyclicality inherent in risk sensitive banking regula-
tions such as the Basel IT Accord.

THE DuaL NATURE OF THE EXCHANGE RATE FOR MONETARY PoLicy

Monetary policy in CDEs is especially challenging because of the importance of
the exchange rate. For example, the textbook response of raising interest rates to
slow down an overheating economy will also appreciate the currency. Most
CDEs are relatively open to foreign trade and the monetary authority must,
to a large degree, rely on the exchange rate to counteract inflationary pressures
both with regard to profit in the export sector and pass-through. At the same
time, the exchange rate determines the cost of lending in terms of capital charge
in the financial sector, as discussed above.

One of the main implications of currency dependence on monetary policy
transmission is that domestic interest rate increases may not lead to overall

7 This is similar to the twin crisis scenarios discussed by Kaminsky and Reinhart (1999),
where a collapse in the exchange rate leads a banking crisis.
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higher financial costs, because of the widespread use of foreign currency loans.
Thus, the liquidity effect, the conventional channel of monetary policy, becomes
gradually weaker as the level of currency dependence increases for reasons
discussed above. As a consequence, while interest rate increases and the resulting
exchange rate appreciation will raise the cost of loans denominated in domestic
currency, and reduce the competitiveness of the export sector, it will also
increase private wealth and stimulate foreign currency lending. This implies
that the interest rate channel of monetary policy is rather weak, since interest
rate changes simultaneously discourage and encourage borrowing, and does
little to constrain banks experiencing rapid improvements of their equity posi-
tion and lower capital charges. Similarly, an expansionary policy in times of
crisis is likely to backfire with a further depreciation of the exchange rate and
wealth destruction. A key factor in this is the precise form of banking regula-
tions and the incentive provided to the banking sector.

The duality of the exchange rate with respect to monetary policy and financial
regulation is the cause of a conflict between price and financial stability. An
inflation targeting central bank can be successful in the short term, while at the
same time its contractionary policy interventions not only pass by but actively
encourage growing imbalances in the financial sector.®

In fact, as argued by Borio and White (2004), episodes of financial instability
with serious macroeconomic costs have been more frequent in recent times of
price stability than when inflation was more prevalent, both in developed and
emerging markets. This suggests that financial and price stability objectives may
be in conflict with each other, the so-called “paradox of credibility.”

The problem of the joint maintenance of price and financial stability may be
especially challenging in CDEs; the effects of the exchange rate on the financial
sector may be so strong as to crowd out the conventional effects of monetary
policy on the real economy.'’

Examples of this can be obtained by theoretical and empirical studies of
financial crisis, where currency crisis precedes banking crisis.!' In some cases,
monetary policy responses were procyclical since authorities were forced to
respond to negative shocks with a monetary contraction and higher interest
rates to shore up the exchange rate against massive outflows of foreign currency.
This was the case in the Asian crisis, where a sudden reversal of capital flows
and an exchange rate shock affected the balance sheets of all other sectors of the
economy holding foreign currency denominated debts. In other cases, such as

8 For discussion of this specific issue as well as on the question of managed floating for
inflation targeting, see Caputo and Tokman (2004) for Chile, and Minella ez al. (2003) for
Brazil.

° See Borio and Lowe (2002), Borio and White (2004) and Goodfriend (2003).

10 An example is “fear of floating” whereby an emerging market economy engages in
exchange rate interventions and adjustments of the interest rates in order to manage the
currencies, such as to preserve financial stability (Calvo and Reinhart, 2000; Hausmann
et al., 2001).

"' See the “twin crisis” discussion in Kaminsky and Reinhart (1999).
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Russia, Turkey, and Argentina, the financial weakness of the sovereign triggered
financial distress in domestic banks which held large amounts of government
short term obligations on their balance sheets. In all cases, a depreciation of the
exchange rate weakened the asset side, leading to a meltdown in the financial
sector.'?

The alternative, which is for the central bank to buy foreign currency, is also
likely to be ineffective unless the action is accompanied by interest rate increases
or if domestic and foreign assets are imperfect substitutes and the central bank
has sizeable foreign reserves to spend on the endeavor.'® The central bank may
of course, at some cost, prefer to build up foreign reserves to hedge against a
sudden outflow, although such policy can only have a short term effect. In
addition, political and moral hazard considerations are likely to make central
banks reluctant to intervene in financial markets. Nonsterilized purchases are
equivalent to monetary loosening and thus are procyclical.

IV. POLICY OPTIONS
WHAT Is THE OBJECTIVE?

The exchange rate in currency dependent economies constitutes a link between
monetary policy and capital regulations aimed at financial stability, whereby
one policy objective may be in conflict with the other. This begs the question,
what options do the monetary policy authorities have?

The case for the integration of price and financial stability for the conduct of
monetary policy is controversial, especially for large developed economies. For
example, as argued by Gruen et al. (2003), the identification of asset price
bubbles and the timing of policy responses is likely to be challenging, while
Bean (2003) maintains that it would be difficult to determine the size of the
optimal monetary policy response to bubbles. In addition, political and moral
hazard considerations are likely to make central banks reluctant to intervene in
financial markets. These issues are controversial and several authors, including
Borio and Lowe (2002), Bordo and Jeanne (2002), Dupor (2002) and Cecchetti
et al. (2000), have argued that central banks should “lean against the wind” by
raising interest rates in the face of emergent asset booms.

The main policy problem for monetary policy in CDEs is that, regardless of
the clarity of policy objectives, outcomes may be ambiguous. The central
bank may want to react both to inflationary pressure and growing imbalance
in the financial sector but the transmission of the policy is distorted or delayed
depending on bank capital and capital regulations. Thus the key challenge

12 For an overview of the these episodes and the specific role of the “balance sheet effect”
or “currency mismatch,” see, e.g., Goldstein and Turner (2004). Allen and Saunders (2003)
conclude that “almost all recent crisis episodes were marked by currency mismatch
exposures.”

13 For discussion of this specific issue, see Borio (1997) or Albenoja (2003).
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for CDEs is improving the effectiveness of the monetary policy channel, which
must take into consideration current capital regulations, and the Basel II
Accord.

A key tool for maintaining financial stability is capital requirements, espe-
cially if capital charges are risk weighted, as will be required by Basel II. While
the general objective is clear, such capital charges are procyclical, and hence
there is less agreement about specific implementations.

The problem of procyclicality is likely to be worse for CDEs than for larger
currency areas because of the externalities induced by foreign currency lending.
While those problems could be minimized if it was possible to measure currency
risk accurately, at the moment risk management technology is not sufficiently
advanced to be able to deliver a reasonable answer, because it would require a
reliable statistical model of bubbles (see section I1.).

Another issue is that, even if risk is measured “correctly,” it may be optimal
from society’s point of view for minimum capital requirements to increase
during expansions and fall during contractions, particularly if capital is scarce
during contractions. The statistical provisioning system used in Spain is one
possible implementation, however, any system that relies on the statistical
measurement of business cycles is likely to be unreliable.

CAPITAL CHARGES CAN BE COUNTERCYCLICAL

Several proposals have been made to mitigate some of the effects of currency
dependence.14 However, in a world of free financial flows, it is hard to see how
currency dependence could be mitigated by artificially imposed restrictions on
the behavior of markets. Currency dependence is the result of the optimization
of private agents and is the optimal response to the conditions concerning
secondary liquidity, risk aversion, etc. in international financial markets. The
key issue is how to internalize the effects of currency dependence in the lending
behavior of banks without unduly affecting markets, in particular, how capital
regulations can be employed to reverse the procyclicality induced by currency
dependence.

A key factor in this procyclicality is a requirement that banks denominate
their capital in domestic currency, leading them to underappreciate exchange
rate risk in the calculation of their capital in normal times, and overestimate it
during crisis.

This procyclicality could be made countercyclical if capital charges arising
from foreign currency lending were denominated in the same foreign currency.
If a bank in a currency dependent economy lends $1000 in USD domestically,

4 For example (see e.g. Krueger, 2000), either making foreign currency debt unenforceable
in the courts of the respective countries or constraining lending in foreign currency to
developing economies. Eichengreen er al. (2003) have argued for an emerging market index
to be created composed of an inflation indexed basket of about 20 currencies of the largest
developing currencies to which foreign should be linked.
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the risk weighted capital from such lending should be USD $80. Consider
Example 2 with such a calculation of capital.

Example 2
Suppose that the bank in Example 1 had to denominate capital in the same
currency, then

Loan Amount Exchange rate Capital

USD Peso required  actual

1000 10000 10 $ 80 $ 80
Exchange rate deppreciates 1000 8000 8 $ 80 § 80
Exchange rate appreciates 1000 15000 15 $ 80 $ 80

In this case, required capital is not affected by the exchange rate, so the bank’s
behavior will not be procyclical.

The implications of such a calculation of capital would be:

Capital charges are relatively countercyclical because the internalization of
currency risk into the capital margin of banks reduces the capital ratio and
increases the capital cost of foreign currency lending in times of booming asset
markets, and lessens the severity of loan contraction during crisis.

Monetary policy is more effective since interest rate changes have a direct
relationship with the level of banking activity, via the impact on bank capital
due to exchange rate changes.

A lower cost of maintaining foreign reserves since the central bank can keep
lower levels of currency reserves, because it does not need to sterilize inflows due
to foreign currency lending, nor maintain as high a cushion for times of crisis.

This simple alteration of the capital accords will also decrease the risk of a
currency depreciation draining the equity position of the banking system during
turmoil in the financial system, which is a key risk factor arising from the
interplay between currency dependence and minimum capital regulations. This
in turn reduces the need for the demand for government sponsored bailouts of
the banking system during crisis, as in the Scandinavian and Asian crisis of the
1990s. The real impact of financial crisis would be reduced, as well as the cost of
maintaining financial stability.

Such capital charges may be resisted by banks, since they directly affect their
profitability. However, banks generally maintain significant capital in excess of
regulatory demands, and our proposed way of calculating capital would reduce
both idiosyncratic and systemic risk, and thus reduce the need to carry excess
capital.
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V. CONCLUSION

Procyclicality may be the price we have to pay for prudent banking regulations,
provided the procyclical effects are not too strong. In currency dependent
economies, the externalities induced by the exchange amplify the procyclical
effects of capital adequacy regulations. However, a relatively simple alteration
of the Basel II Accord partly reverses the procyclicality. By requiring bank
capital arising from foreign currency lending to be denominated in the same
foreign currency, the magnitudes of excessive bank lending in booms, and credit
crunches in crises are lowered.
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