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Chapter 4

 A MACRO-PRUDENTIAL ASSESSMENT FOR KOREA

By

Kiwon Kim1

1. Introduction

The recent financial crisis has proved that financial stability cannot be

achieved only by market discipline and micro-prudential policy, and this recognition

has brought the macro-prudential policy framework to the fore of policy task.

However, there is no conceptual consensus on what is macro-prudential and

how we can accomplish this goal: specification of objectives, elements, policy

instruments, implementation, and governance structure of the macro-prudential

policy. Probably, the lack of this consensus reflects differences in the structure

of the financial system and in the stage of financial development among the

developed and emerging market countries. It is still under discussion (Committee

on the Global and Financial System, 2010).

Even though the emerging market countries did not directly experience the

global financial and economic crisis, they suffered from severe instability in their

own financial markets and foreign exchange markets resulting from capital

outflows caused by the developed countries’ capital retrieval (sudden stops).

The spillover of the global financial crisis to Korea triggered capital outflows

associated with financial deleveraging by international banks (foreign bank

branches in Korea) and foreign investors. In response to these capital outflows,

Korea introduced new macro-prudential policy instruments. These measures are

generally appraised as successful.

First, this country report explains capital outflows during the global financial

crisis and the policy responses: the implementation of new macro-prudential

policy instruments. Next, it deals with the framework for assessing systemic

risk of the major Korean banks, including contingent claims approach. The last

section concludes.

________________
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2. Capital Flows and Implementation of New Macro-prudential Policies

in Korea

2.1 Capital Flows during the Global Financial Crisis in Korea

After the 1997 currency crisis in Korea, the main policy framework adopted

by Korea was a combination of a free floating exchange rate system, inflation

targeting and enhanced financial liberalisation (Kim, et al., 2009). Korea has

opened its domestic financial and capital markets step by step. The capital markets

in Korea have now been opened in almost all areas, including equities and bonds

investment. Also, overseas investment by residents has mostly been liberalised.

As a result, capital inflows to and outflows from Korea have increased greatly.

With the deepened linkage between domestic and international financial markets,

the domestic financial and foreign exchange markets are now significantly

influenced by overseas factors.

As shown in Graph 1, Korea recorded large surpluses in both its current

and capital accounts, the twin surpluses in the balance of payments in Korea

created a huge excessive supply of foreign capital into the Korean capital and

foreign exchange markets.

From the early 2000s until the 2008 global financial crisis, Korea experienced

large amounts of net capital inflows, encouraged by the nation’s promising

economic growth and stable macro-economic environments.

The surge in capital inflows into Korea led to exchange rate appreciation,

accumulation of large foreign exchange reserves as a result of smoothing

operations by the Bank of Korea, and initiation of policy measure such as

liberalisation of capital outflows by the removal of restrictions on overseas

securities and real-estates investments by individuals.
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Graph 1

Trends of Balance of Payments

Table 1

Trends of Net Capital Flows in Korea

Source: Bank of Korea.

Source: Bank of Korea (BOP base).

Graph 2

Trends of Capital Flows in Korea

(billions of US dollars)

Source: Bank of Korea (BOP base).
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2.1.1 Prior to the Lehman Collapse

Prior to the Lehman collapse, the main items of net capital inflows to Korea

were bank borrowings of Korean banks including foreign bank branches and

bond investments of foreigners, while equities investment of foreigners registered

capital outflows from 2005 to 2008 (Table 1). This fact implies that the capital

flows into and out of Korea are very vulnerable to external shocks and that

there is a high possibility of quick capital outflows in times of financial turmoil

(Ahn, 2008).

Since 2006, the sharp increase in capital inflows of banking borrowings

were very closely related to that of Korean bond investment (Yang and Lee,

2008, Baba and Shim, 2010). With the expectation of dollar depreciations since

2006, Korean shipbuilders and other exporting firms as well as Korean investors

in foreign stocks sold a huge amount of US dollar forwards to domestic banks

to hedge their dollar exposures. Korean domestic banks bought these US dollar

forwards and exposed to dollar over-bought positions. They had to borrow US

dollars from foreign bank branches or off-shore international banks in order to

make a dollar square position and hedge dollar over-bought position in forwards.

There were two methods of borrowing US dollars: one is outright bank borrowings

from international banks, and the other is swap borrowings from the foreign

exchange market in Korea.

The Korean domestic banks mainly depended on the short-term FX swap

borrowings from foreign banks branches in FX market. The latter funded US

dollars from their headquarters at low costs and, in turn, invested in Korean

Treasury and Bank of Korea bonds with the Korean Won they had acquired

from swaps.

As the result of these transactions, the external debts of domestic banks

and foreign banks branches increased rapidly from 2006 to 2007 (Graph 3). The

strong demand for FX swap borrowings pushed down the FX swap rate below

the interest rate differential between the United States and Korea. In effect,

deviations from covered interest parity (CIP) widened sharply after the mid-

2007. However, the foreign banks branches did not actively take advantage of

the enlarged arbitrage opportunities, but began to decrease their investments in

Korean bonds so that their headquarters withdrew their liquidities.
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2.1.2 After the Lehman Collapse

After the collapse of Lehman Brothers in September 2008, the financial

and foreign exchange markets in Korea were thrown into turmoil. Under the

shock of the international financial market and deleveraging of international banks,

the Korean won (KRW) and the Korean CDS premium (5Y) began to plummet

because of outflows of foreign investment funds and deterioration of foreign

currency borrowing conditions.

With the deepening of the international financial market unrest, net capital

outflows from Korea have continued and foreigners’ net selling of Korean stocks

has continued in the stock market. In spite of the markedly expanded incentives

for arbitrage trading, foreign bond investment funds and foreign bank branches

fled from the bond market. In the process of the global financial institutions’

rapid and sharp deleveraging, the large international banks reduced their exposures

to Korea and the foreign bank branches diminished their off-shore borrowings

and supplying of US dollars through swaps in the FX market. The Korean domestic

banks faced the difficulty of dollar funding from the international banking market

and the on-shore swap market, which was already strained by the unwinding

of foreign bank branches.

In response to the rapid capital outflow and dollar liquidity dry-up, the Korean

policy authorities took counter-measures and implemented new macro-prudential

policy instruments to stabilise the financial and foreign exchange markets and

strengthen the macro-prudential of the Korean economy.

Graph 3

Trends of Bank’s External Borrowings

Source: Bank of Korea.
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Graph 4

CIP Deviations in the Korean Three-month FX Swap Market

Source: Bank of Korea.

Graph 5

Exchange Rate and CDS Premium

Source: Bloomberg.

2.2 Implementation of New Macro-prudential Policy Instruments

2.2.1 Policy Response to Stabilise the Foreign Exchange Market

During the global financial crisis, the Bank of Korea and the Korean

government swiftly widened the FX liquidity to stabilise the FX market (BOK,

2009, Ahn, 2008). The BOK entered into a US$30 billion swap agreement with

the US Federal Reserve to strengthen the backstop, thereby blocking the risk
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of the global financial market turmoil spreading into the domestic economy in

October 2008. Additionally, the BOK not only entered into a 180 billion yuan/

38 trillion won swap arrangement with the People’s Bank of China, but also

expanded the ceiling of an existing currency arrangement with the Bank of

Japan from US$3 billion equivalent to US$20 billion equivalent to strengthen

regional cooperation in the face of the global crisis. These announcements

reversed the market sentiment and helped Korea overcome the financial turmoil

more quickly than most other countries.

The BOK also provided a total of US$26.6 billion in foreign currency liquidity

to banks suffering from difficulties in overseas funding. Approximately US$10

billion from the BOK’s foreign reserves were provided to the swap market by

way of competitive auction to resolve the swap market liquidity shortage. In

addition, a cumulative US$16.4 billion was supplied through the competitive auction

loan facility using the proceeds of currency swaps with the US Federal Reserve.

Besides these facilities, the BOK introduced the Foreign Currency Loans Secured

by Export Bills Purchased scheme in order to provide incentives to banks to be

active in handling trade financing for SMEs. These funds were used efficiently

for roll-over of banks’ short-term borrowings including FX swaps, worked as a

liquidity backstop preventing the worsening of overseas funding conditions.

Table 2

Currency Swap Arrangements between

the BoK and Other Central Banks

Source: Bank of Korea.



66

2.2.2 Implementation of New Macro-prudential Policy Instruments

As the global financial crisis has been alleviated, the advanced economies

have implemented quantitative easing policies, which have expanded the amount

of global liquidity. Emerging economies’ sound economic fundamentals and other

factors have resulted in capital inflows into their markets. Consequently, large

portfolio investment in Korea has resumed in equity and bond markets, while

bank borrowings have increased only slightly. The source of capital inflows has

diversified to include Asian countries as well.

Procyclicality of capital flows, namely massive capital inflows during booms

turn to abrupt and massive outflows when the external shock outbreak, was the

main factor contributing to financial and macro-prudential instability in Korea.

The excessive volatility of capital flows resulted largely from the openness of

the financial markets. In addition, the need to introduce macro-prudential measures

to reduce systemic risk by mitigating excessive volatility of capital flows has

increased and the international consensus regarding this issue has rapidly grown.

In June 2010, the Bank of Korea and the Korean government announced

the implementation of ‘new macro-prudential measures to mitigate volatility of

capital flows’ (Press Release, 2010). The stated goal of these measures was

to reduce volatility arising from shifts in banks’ access to short-term external

funding sources. The announced measures include ‘ceilings on foreign exchange

derivatives positions of banks’, ‘restoration of the tax on foreigners’ bond

investment’, and ‘macro-prudential stability levy’.

Table 3

Bank of Korea Foreign Currency Liquidity Supply
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2.2.2.1 Ceilings on FX Forward Positions

Prior to the global financial crisis, FX forward transactions of exporters,

particularly shipbuilders, with banks were the main factor in the surge of short-

term external debt through foreign bank branches. Responding to Korean

corporations’ over-hedging, domestic banks should borrow dollars from foreign

bank branches with FX swap transactions, cross currency swaps or banking

borrowings. Although these FX derivatives including forwards, swaps and NDFs

among banks and corporations resulted in rapid increase in short-term external

borrowing, which accounted for about half of the increase in the total external

debt during 2006-2007, there were no rules or regulations on FX derivatives.

The government introduced new limits on the FX derivatives positions including

all sorts of currency derivatives of domestic banks and foreign bank branches

to manage over expansions of short-term external debts. The ceiling on FX

derivatives position was set at 50% of equity capitals for domestic banks at the

end of the previous month, and at 250% for foreign bank branches. The ceiling

could be adjusted on a quarterly basis in accordance with economic conditions,

the market situation, and the impact on business activities. To take precautions

against the European banks’ deleveraging from the European fiscal crisis, the

ceilings on including positions were lowered in May 2011, from 50% to 40% for

Korean domestic banks, and from 250% to 200% for foreign bank branches.

Since the ceiling on FX derivatives position was introduced, the FX overbought

position of foreign bank branches has been reduced considerably, leading to a

sizeable decrease in short-term external debts. There seems to be no significant

negative effect on FX market despite the initial concerns about a worsening of

foreign currency liquidity conditions.

2.2.2.2 Restoration of the Tax on Foreigners’ Bond Investment

In May 2009, Korea abolished the 14% withholding tax on interest income

and 20% tax on capital gains earned by foreign investors on Korean Treasury

Bonds (KTBs) and Monetary Stabilisation Bonds (MSBs). It should be noted

that tax benefits for foreign investors also contributed to the surge in capital

inflows. Excess inflows could make both the bond market and the foreign exchange

market more volatile, leading to an enlargement of systemic risk for the economy

as a whole.
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The government amended the Personal Income Tax Law and Corporate

Tax Law to restore the tax on foreigners’ capital gains and interest income from

KTBs and MSBs on 7 December 2010. Taxation on interest income and transfer

gains (re-introducing withholding taxes of 14% and 20%, respectively) from

foreign holdings of domestic bonds was charged in order to deal with increased

number of foreign and domestic investors while applying flexible tax rates

(adjustable down to a zero-rating) when urgently needed.

The restoration of the tax is expected to reduce the systemic risk of the

Korean economy by curbing short-term capital inflows and moderating financial

market volatility. Specifically, the bond market will not be affected by this measure

because long-term capital inflows will continue based on Korea’s sound economic

fundamentals. It will act to moderate the surge in capital flows, which will reduce

exchange rate volatility and eliminate the factors related to foreign exchange

market unrest. In addition, this measure does not represent an imposition of

capital control but aims to provide equal conditions to bond investments of

residents and non-residents.

2.2.2.3 Macro-prudential Stability Levy

The introduction of the financial levy is consistent with the global trend.

Developed countries like US, the UK, Germany and France, members of the

G-20 countries, have also discussed the necessities of imposing financial levy on

financial transactions with the goal of repairing the financial system or banks’

resolutions.

Under this global trend, the Korean government and the Bank of Korea

introduced ‘Macro-prudential Stability Levy’ (the Levy) on the balance of banks’

non-deposit foreign currency liabilities in the latter half of 2011. There are several

considerations in introducing the Levy with the view of Korean financial and

foreign exchange market conditions.

First, the Levy is imposed on the balance of banks’ non-deposit foreign

currency liabilities to enhance macro-prudential by moderating the excessive

volatility of capital flows. The volatility of capital flows, excess capital inflows

during boom periods and sudden capital outflow from external shocks, was a

major factor of the past FX liquidity turmoil in Korea. However, foreign currency

deposits are exempt from the Levy because foreign currency deposits are covered

by the deposit insurance system. The Levy differs from a financial transaction

tax (Tobin tax) in that a Tobin tax is imposed on non-residents’ bond and equity

investment. Second, it is expected that the levy will contribute to decreasing
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banks’ short-term foreign currency borrowings and improving the quality of

Korea’s external debts by increasing long-term debts. Lastly, by setting aside

the proceeds of the Levy and using them as an instrument for supplying FX

liquidity in a crisis, the Korean economy’s capacity for handling external shocks

will be improved.

The Levy rates are differentiated in accordance with maturity: 20bp for

short-term (below 1 year) debts, 10bp for mid-term (1-3 years) debts and 5bp

for long-term (over 5 years) debts.

3. Assessing Systemic Risk of Major Banks in Korea

3.1 Systemic Risk of Korean Banks

The financial stability analysis department of the Bank of Korea developed

a financial system stress test model (BOKST-07) at the end of 2007, and assessed

the stability of the financial system by comparing changes in the levels of risks

facing Korean banks in the aftermath of shocks caused by changes in their

BASEL II BIS capital ratios (BOK, 2008).

The credit risk stress testing model consists of: (1) a probability of default

(PD) estimation model, for determining the relationship between the

macroeconomic variables and the PD, and (2) a credit risk estimation model,

employing the Foundation Internal Ratings Based (FIRB) approach of BASEL

II and using the estimated PDs as input variables (Figure 1). Using the market

risk stress testing model, changes in mark-to-market asset value in response to

the different scenarios were calculated for each asset type. Market VAR

corresponding to each stress scenario was also calculated, to estimate capital

requirements (Figure 2).

The stress test conducted by using BOKST-07 shows that Korean banks’

BIS capital ratio would not fall below 8% with most profitability indicators retaining

positive values even under stressed macroeconomic scenarios, such as shocks

of interest rate, equity price, exchange rate, property price, oil price and global

economy-related shocks.

Therefore, the capacity of the Korean banking system regarding internal

loss absorption in the event of an external shock appeared sound. This result

owed, in great part, to the improved capital adequacy and profitability of Korean

banks following the restructuring since the financial crisis in 1997.
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Figure 1

Credit VaR
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Recently, the BOK has collaborated with the IMF to assess the

interconnectedness across Korean banks using three alternative methodologies

(Aydin, et al., 2011). The interconnections between banks become a powerful

channel for the transmission of financial shocks to the real economy and

underscore the importance of common exposures of financial institutions to each

other as a key step in maintaining the overall stability.

Three different methodologies are adopted to quantify risks based on financial

interconnectedness of Korean banks. These methodologies are the network, co-

risk and distress dependence approaches. The findings indicate that Korean banks

are interconnected. However, there appears to be no bank that by itself poses

systemic threats to the rest of the system, and no bank is highly vulnerable to

distress in another bank. Moreover, the analysis suggests both the financial risks

that banks pose and the contagion risk that they create have declined significantly

in the aftermath of the global financial crisis.

The network approach measures the financial exposures that banks create

on one other by analysing the bank balance sheet data focusing on credit risks

and funding losses. The results of this analysis indicate that no single default of

Korean banks generates significant distress on other banks in the system.

The co-risk model estimates the rise in the default probability of a bank

based on the default probability of other banks in the system. The findings of

this methodology indicate that major international financial events, such as the

bankruptcy of Lehman Brothers, were the main factors moving the conditional

default probability of Korean banks. Domestic events caused relatively few

changes in the conditional default probabilities, indicating that Korean banks’

high degree of integration to the global financial markets is a more important

source of distress.

The distress dependence approach helps us quantify the level of distress

that a bank, or a group of banks, can pose on another bank in the system or

to the whole system. The results indicate that the systemic risks that a bank can

pose to the whole system are limited.
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3.2 Estimating Korean Banking Risks using Contingent Claims Approach

The Contingent Claims Approach (CCA) is a structural model based on the

Black-Scholes and Merton model. In the theoretical concept, it is shown that

the Black-Scholes and Merton model can be applied to calculating risks in the

financial system by showing the distance of institutions from the default barrier

and estimating the probability of the default (Lewis, 2010, Gray, 2008).

The value of the firm’s liabilities is considered as a default barrier. The

distance to default is a function of the growth in a firm’s asset, the difference

between the market value of a firm and the default barrier and the volatility of

a firm’s asset. The distance to default (d2) measures the number of standard

deviation from the mean before a firm’s assets falls below the default barrier.

The distance to default could be converted into a probability of default using the

cumulative normal distribution (Figure 3).

Figure 3

The Korean banking sector risks covering the five largest commercial banks

are assessed by the CCA model as suggested by a project leader of the joint

research. Compared to the above mentioned risk models, the default risk of

large banks in Korea measured based on the distance to distress and default
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probability has been increasing more or less since global financial turmoil in

2007 (see Figure 4). This trend shows the increasing volatility of banking assets

and stock prices of banks in the capital market after the European fiscal crisis

because the asset volatility and the stock prices are the key factors to determine

the banks’ probability of defaults.

In spite of the enhanced soundness of loans and capacity of absorbing losses

of Korean bank, the recent NPL ratios of banks stand at 0.6%, and the BIS

and Tier I capital ratios of banks at 14.5% and 11.4%, respectively, much better

than the international standards and banks of major countries. Some risk factors

to asset quality and volatility still remain in Korean banks (FSR, 2011). With the

continuous stagnation of home prices in Seoul, coupled with the already high

level of household debt, the risk of worsening household loans is on the rise. On

the corporate side, credit risks mainly among SMEs, which cannot cover their

interest expenses with operating income, could also increase under continuous

uncertainties in the world economy and any deterioration in business conditions

due to unexpected internal or external shocks.

Figure 4
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4. Concluding Remarks

The Korean economy has shown a robust expansion since the second half

of 2010 backed by the rapid recovery from the global financial crisis, and the

overall banking system is adequately capitalised with improvements in the

soundness of their asset (IMF, 2011, BOK, 2011). However, the recent financial

crisis and the European fiscal crisis have demonstrated that strong economic

fundamentals and micro soundness of banks could not guarantee the insulation

of an economy from all possible external or internal shocks.

The reason why we implemented the new macro-prudential policy instruments

is to safeguard the Korean economy against unexpected external shocks. The

limits on foreign currency derivatives have contributed to the maintenance of

banks’ short-term debt below pre-crisis levels, although it could be controversial

whether or not the reinstatement of the withholding tax and the new

implementation of the Levy would be effective in curbing the volatility of capital

flows (IMF, 2011). The systemic risks of the major Korean banks which were

assessed based on the stress test model (BOKST-07) and financial linkage models

(BOK and IMF) are limited and manageable. However, the results of CCA

models call for attention to more careful monitoring of the risk factors of Korean

banks, such as the growth of household and small-sized enterprise debts, asset

quality and asset volatility of banks.

The systemic risk model mentioned in this report should be also continuously

improved to increase the model’s precision and practical relevance. To achieve

more accurate measurement of risk levels, systemic risk models to take into

account the characteristics of individual financial transactions, including FX

derivatives, FX borrowings and loans.
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